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How Sony developed 
the tiny TR-55 `Handycam' 

Firms like Sony rarely say much 
about the development of new prod-
ucts, presenting them as a 'fait 
accompli' for all to admire. In our 
story beginning on page 12, Barrie 
Smith provides a rare glimpse be-
hind the slick marketing facade. 

Professional electronics: 
data acquisition feature 

In this month's professional supple-
ment we look at tools for data acqui-
sition, including two impressive new 
Australian products: the Datataker 
600 digital data logger, and a 386SX 
based industrial single-board com-
puter from JED Microprocessors. 
(See page 112) 

On the cover 

Peter Murtagh, who recently joined 
EA's editorial staff, is shown here 
wiring up one of his simple projects 
for experimenters — to be described 
in a new series of practical articles 
for beginners, starting next month. 
(Picture by Peter Beattie) 
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LETTERS TO 
THE EDITOR 
Radio project? 

First, I would like to congratulate both 
Peter Phillips and the magazine on the 
'Basic Electronics' series, which is quite 
interesting. 
However, the reason I am writing this 

letter is because I haven't seen many 
radio projects in your magazine recently. 
I would like to know if EA could estab-
lish a design of a new superhet short-
wave radio covering approximately 
0.5-30MHz and able to resolve AM, CW 
and SSB — hopefully using descrete 
transistors and not expensive and/or 
hard to get IC's. 
Unlike normal AM/FM radios, com-

munications receivers with the men-
tioned features are still expensive and I 
am quite sure home construction is a 
cheaper alternative. Also, how about a 
new RF signal generator project? 
Ron Steinfeld, 
Glen Waverley, Vic. 

Comment: We'll see what we can do, 
Ron— but neither kind of project comes 
into the `easy' category. Some of the 
basic components needed are rather 
hard to get nowadays, in any case. But 
thanks for the suggestions— and for the 
kind words about `Basic Electronics'. 

Seeks manuals 
Please let me first say how much I 

enjoyed the Forum section on ELCB's. 
Being an electrician in light industry, I 
can relate to the topics that were raised. 
I wonder if you will please ask your 

readers if anyone can supply me with 
photocopies of a user manual for a 
University Oscilloscope Model UC-3, 
and an Audio Generator Model UAG-
22D. 
Also if anyone has a power supply for 

an ex RAN oscilloscope Hartley Model 
CT436 for sale. 
Roy Davies, 
28 Villa Road, 
Waratah West, NSW 2298 

Donations sought 
I am writing to ask if your organisa-

tion (or readers) could send magazines 
and publications of various subjects to 
contribute to our education centre 
library. 
The staff and inmates would ap-

preciate this gesture greatly, as you 
would be assisting in furthering the 
education of inmates. 
Ms Maureen Regan, 
Senior Education Officer, 
Reception Prison, 
PO Box 13, 
Maraville, NSW 2036 

UPS or SPS? 
Your comment on the letter from Vic-

toria Maule of Critec Pty Ltd (March 
1991) missed a very important point for 
users. 
Why buy a UPS when an SPS will do 

the job at half the cost? 
Brian Falconer, 
Tercel Consulting, 
Carlton, Vic. 

Comment: I was trying to be polite, 
Brian. But it's a good question, isn't it? 

Vintage bouquet, tip 
I enjoyed Peter Lankshear's article on 

the 01A valve in the April issue. 
A contemporary of the 01A was the 

80: a 5V, four pin, double diode high 
tension rectifier. If your 80 died, and you 
had no spare readily to hand, an 01A 
would gallantly fill the gap. Its 6.3V fila-
ment would work on a 5V and the grid 
and anode oblige as double anodes. 
I am well aware that in this era of solid 

state this titbit about the 01A is of ab-
solutely no use to anyone. 
However, perhaps it is the sort of 

knowledge that should not be lost as we 
oldsters die off — and it might come in 
useful if someone ever introduces 
'Trivial Pursuit in Electronics'. You will 
then be able to score in answering the 
question: 'What four pin triode valve 
could double as a high tension rectifier?' 
Ben Furby, 
Campsie, NSW. 

Comment: Thanks for the bouquet and 
the snippet, Ben. By the way, Peter 
Lankshear dealt with the grand old '80 
in the August 1988 issue. 

More on the Toidi 
I found your recent translation and 

precis of a French scientific treatise of 
considerable intereset, and in particular, 
the description of the new sub-atomic 
particle, the Toidi. 
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I also note your puzzlement at the 
basis of the word itself. 

In this context, it takes little intel-
ligence to perceive that it is derived 
from a contraction of the word used to 
describe a small distant object moving at 
high speed, the Planetoid. 
I must confess that the derivation of 

the ultimate ' I' does perplex me some-
what. 
I suspect that it may well represent the 

authors' attempt to produce a group 
word by the inappropriate attachment of 
a Latin plural ending to a Greek robot. 

If this analysis is correct, then the 
French authors have produced a quite 
serviceable and relevant word to 
describe sub-atomic particles which con-
gregate in quantum packages. 
However, quite apart from writing to 

compliment you on the high quality of 
the translation of this obscure French 
paper, I thought your attention should be 
drawn to the discovery of a new 
gravity field particle cited in another 
French scientific publication, Limber-
cile, coincidentally appearing in the 
April 1991 edition. 
This particle is said to possess nul 

mass, and given its derivation and char-
acter is appropriately named the Citanul. 
It seems that the researchers have been 
able to demonstrate that it travels at 
speeds exceeding that of light. 
Indeed it appears to move so fast that 

it traverses the whole of finite space-
time so quickly that it returns to its point 
of departure the instant before it sets out. 
For this reason, it always appears to 
remain in the same place. 
To an academic in an associated field, 

this strange behaviour suggests more 
than a casual link with the Toidi. 
Indeed profound cogitation suggests 

that the interaction of the Toidi with the 
Citanul may well give rise to a further 
and as yet undiscovered fundamental 
particle, which could well be involved 
with the formation of Black Holes. 

If discovered, as anticipated, such a 
particle should most properly be named 
the 'Woozul'. 
Overdun D. Umer, 
Assoc. Professor, 
Mugworry University, 
Claytons, NSW 

Comment: Message received and under-
stood, Professor! 

DROP US A LINE! 
Feel free to send us a letter to the 

Editor. If it's clearly expressed and on a 
topic of interest, chances are we'll 
publish it. — but we reserve the right to 
edit those that are over long. 

EDITORIAL 
VIEWPOINT 

Surges and simulators 

As in many other areas of human endeavour, developments in electronics 
often seem to take place in periodic surges. Things can be fairly quiet for a 
while, and then there will be a sudden burst of activity. 
The surges in activity are generally confined to a few specific fields at any one 

time, and while there's a lot happening in one area, things are often fairly quiet 
in others. This is just as well, I suspect — if big developments took place across 
the board, we'd probably all go into instant mental overload, trying to adjust to 
it all! 
So far, one surge that is certainly taking place in 1991 is in digital oscilloscope 

or 'DSO' technology. Last year, DSO's were extremely expensive, esoteric 
devices largely confuted to specialised research labs; now almost every instru-
ment maker is releasing new lower priced, easier to drive general-purpose 
models, and the future of all 'scopes seems very likely to be wholly digital. 
I think I've identified another surge, too. This is in electronic circuit simula-

tion software. No less than three different PC- based simulator packages have 
turned up at our office in rapid succession over the last few months, for us to try 
out and review. As some of our readers will have noticed, I've been playing with 
them myself — the second review is printed in this month's issue. 

Fairly obviously, the developers of these packages are now making a con-
certed effort to break out of the rarified academic and research environment that 
has been the province of such programs until now, and are trying to persuade the 
rest of us to use them as well. 

There's nothing wrong with this, of course. I'm sure computer simulation of 
circuits has a very important role to play in the future of electronics, and 
probably even more so in the harsh competitive world of private industry than in 
•the cloisters of academe and the ivory towers of research. In fact an experienced 
design engineer told me recently that he now regards a circuit simulator as an 
essential tool for efficient design, and I'm sure he's right. Quite apart from 
anything else, they offer an extremely efficient way to predict the noise perfor-
mance of a circuit, or the effect of component parameter variations. 

All the same, I believe the developers of simulator packages have quite a job 
ahead of them. Selling these packages to academics and research boffins was no 
doubt fairly easy — they've been using them for decades on mainframe com-
puters, and presumably jumped at the opportunity to be able to run one on their 
own PC. But judging by my experiences so far, these packages are still going to 
need a fair bit of work before the rest of us turn off our soldering irons and 
swing over to `virtual electronics'. 
Judged against a lot of modem PC software, many of these programs are still 

highly priced, relatively unfriendly and hard to learn. So while their developers 
may want 1991 to be the year of the circuit simulator, as well as the year of the 
DSO, the real surge in simulators may take a while longer... 

Jim Rowe 
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What's New in 

VIDEO and AUDIO eft Um 
Improved video screens 
Brisbane company Super Screens 

was established by principal John 
Stephens when he became dissatisfied 
with the video screens that were pre-
viously available. He found these had 
unacceptable levels of picture drop-out 
at the sides, a narrow viewing angle 
and poor efficiency. 
The Super Screens product uses a spe-

cial high-efficiency industrial screen 
material, with a frame that creates an 
optimal bi-concave shape. Four models 
are available, with screen sizes ranging 
from 1450 x 1140mm to 3600 x 
1500mm. The screens can be wall 
mounted or free standing, and the 
frames can be fitted with castors for 
ease of movement. 
For further information circle 181 on 

the reader service coupon or contact 
Super Screens, 5 Trochus Street, 
Mansfield 4122; phone (07) 349 2386. 

Personal CD player 
has radio, remote 
The newest Philips product for music 

• on the move is a personal headphone 
radio compact disc player, packed with 
innovative features which won it the 
CESA Product of the Year Award. 
Designed for either in home or port-

able use, the AZ6897 has CD and radio. 
facilities found on larger portable 
models — yet it is small enough to be 
taken on 'power walking'. Its special 
built-in features include an introscan 
which quickly gives the listener a 
'preview' (five seconds) of every track; 
a backward and forward music search 
function to find favourite passages; and 
a shuffle facility which randomly selects 
tracks from the disc in play. 
A multi- function display shows 

relevant details about the disc, both 
before and during play, as well as in-
dicating the programming modes and 
tracks. Large conveniently located keys 
on the top operate all CD functions like 
play/pause, forward and reverse skip, 
music search and stop. A wired remote 
can also operate these and the search 
functions. 

The AZ6897's PLL digital AM/FM 
tuning system has 20 presets evenly 
divided between the two bands and can 
be set to automatically store the 
strongest signals. Its digital display 
shows frequency, wave band, preset 
tuning and FM stereo and tuning can be 
protected while the unit is on the move 
by pressing a hold key. 

Additional features include an easy to 
read digital clock, Philips Dynamic 
Bass Boost for enhanced bass 
reproduction and a headphone socket 
with volume control. 

Second generation 
still video camera 
Canon's new `second generation' ION 

still video camera records up to 50 im-
ages on a reusable 2" floppy disk. Its 
point-and-shoot operation, built-in flash 
and automatic features allow for quick 
and easy 'electronic photography' of 
any subject. Images can be played 
back instantly via connection of the 
camera's video output to any VCR or 
video monitor. 
A new film adaptor for the ION has 

been produced which enables film 
negatives and transparencies (slides) 
to be converted to ION video images, 
both for image storage on the camera's 
floppy disks, and for presentation on a 
video screen. 
Canon claims that the RC-260 

manages to enhance the 'Canon image' 
created by the earlier RC-251, while at 
the same time dealing a blow to the pur-
suing competition. It achieves this by of-
fering expanded functionality and a 
more comprehensive line of accessories, 
in an even more compact and 
lightweight model. 
Weighing 420g (without battery or 
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disk), and measuring only 111.5(W) x 42 
(H) x 113(D)mm, the RC-260 easily fits 
into the palm of a hand, and becomes 
the first truly 'pocket' size still video 
camera ever produced. 

Camcorder buying 
guide from Hitachi 
With the addition of two new 8mm 

models to its domestic camcorder range, 
Hitachi Sales Australia claims to be the 
first Australian firm to market models 
for all three domestic video formats — 
Video 8, VHS-C and full-size VHS. 
The new models are the VME8E com-

pact lightweight model for travellers, 
and the larger V1VIE16E model with op-
tional manual over-ride on most con-
trols, and a remote control unit. 
To assist potential camcorder buyers 

in choosing the model and format best 
suited to their individual needs, Hitachi 
has produced an information booklet 
which endeavours to compare the for-
mats in an easily understood fashion. 
The book has been written specifically 
for the Australian consumer, and is 
available free. 

Called 'The Clear Guide to Buying a 
Video Camera', it is available by either 
ringing Hitachi on (008) 032 689, or 
writing to Hitachi Sales Australia, PO 
Box 213, Moorabbin, Victoria 3189. 

'Wet and Dry' CD cleaner 
TDK claims that by using the CD-C1 

'wet and dry' CD cleaner, you will main-
tain your CD in excellent condition. 
The CD-C1 comprises two special 

pads, and to clean a CD you apply two 
or three drops of cleaning liquid to the 
'wee pad and wipe radially (from the 
centre hole outwards). 
Then, before the cleaning liquid has 

had time to dry, you wipe the surface of 
the CD with the white (dry) pad in the 
same radial pattern. This is said to result 
in a totally clean and dust free CD sur-
face. The clean pads can be replaced 
when worn or dirty. 

Top-of-the line 
Philips car CD 
The Philips DC980 car radio/CD com-

bination unit is that firm's new top-of-
the- line model. The unit has a 
high-performance CD player, an 
FM/AM radio tuner and a high-power 
amplifier, and is designed for slot-
mounting, with a recessed handle so that 
it can easily be removed from the car to 
prevent break-in and theft. 
The ergonomic control panel offers 

maximum operating convenience at 
night ('night design'). 
A choice of orange or green back-

ground lighting colours can be selected 
by a switch to match the dashboard il-
lumination of the car. 
The DC980 is microprocessor control-

led, so that despite its many functions, 
operation is easy even while driving. 
The radio tuning system has a PLL 

synthesiser with crystal oscillator, ensur-
ing high frequency stability and 
precision. The tuner covers the FM 
(stereo) and AM bands. 
The Autostore (AST) system stores 

the frequencies of the six strongest sta-
tions on the AM and FM bands in 
memory. The DC980's memory can also 
store 12 FM and six AM stations — a 
total of 18 stations. A built-in battery 
maintains the memory contents when 
the set is switched off. 
The built-in CD player has Philips' 

Digital Dynamic Range Compressor, 
which provides extra amplification, for 
soft passages without influencing the 
sound quality — reducing the disturbing 
effect of background noise in the car (for 
example tyre and wind noise). 
The tracks of a CD can be played in 

random order for a new and different 
play sequence every time. Tracks can 
also be found using 'Music Scan', which 
plays the first 10 seconds of each track. 

The LCD display shows play infor-
mation such as elapsed playing time per 
track or for the entire disc. 
With its 2 x 25W output, the amplifier 

has sufficient power to allow music to be 
enjoyed or speech to be understood 
clearly, even against high background 
noise levels. Two loudspeakers can be 
connected to the amplifier. 
Two additional separate amplifiers can 

be connected to the DC980 by a four 
channel gold-plated, .cinch/phono 
preamplifier output. A fader control al-
lows the front-rear sound balance to be 
adjusted. 
The unit is switched on and off by 

pressing the volume control, which 
therefore does not have to be rotated 
from the preferred setting. 
The amplifier has separate controls for 

treble and bass adjustment, and a loud-
ness switch that corrects the frequency 
response at low volume setting. 
Recommended retail price for the 

DC980 is $799.00. 

The CD-C1 has an RRP of $24.95 and 
is available at TDK dealers and selected 
department stores. 

SA museum of 
audio recording 

A rare collection of antique audio 
recording equipment from the 1940's to 
1960's has been opened in Malvern, 
South Australia, by Mr Neville Ellison, a 
former associate of the late Australian 
tape recording pioneer Jack Ferry. The 
museum includes two wire recorders, 
three magnetic disc recorders, seven 
Australian-made and 36 other reel-to-

reel tape recorders, and also features the 
`Ferry Collection' of 10 recorders and 
allied equipment, made in South 
Australia by Jack Ferry. 
Other items on show at the Ellison 

Museum of Magnetic Audio Recording 
and Playback are dictation machines, 
cartridge players, cassette players and 
some 41 different old radio receivers. 
The majority of displayed items are 

restored to working order. 
The museum is located at 67 

Cremorne Street, Malvern SA. Appoint-
ments can be made to view the collec-
tion by ringing Neville Ellison on (08) 
274 1103. 
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Well-known Japanese amplifier manufacturer Pioneer Electronics has put quite a bit of effort into 
producing models designed to 'crack' the somewhat quirky but influential English hifi market. Here's 
a first-hand report on the firm's new A-400, which was released in Australia in April. 

by JIM ROWE and ROB EVANS 

The name Pioneer is very well known 
in audio circles around the world, as the 
Tokyo-based firm has been turning out 
good quality, competitively priced 
amplifiers ever since the valve days. 
And just about all of their amps have 
easily qualified for the label `hifi', at 
least as far as the vast majority of the 
world's consumers have been con-
cerned. Of course like most Japanese 
firms, Pioneer has mainly concentrated 
on the middle-range areas of the market, 
where the bulk of sales have always 
been — and no doubt will always be. 
An eminently sensible strategy, and 

one which when coupled with a soundly 
designed, well made and attractively 
priced product, has generally been very 
successful. It's not by chance that 
Japanese manufacturers have become 
major, if not dominant players in the 

world hifi market, along with other con-
sumer electronics areas like TV 
receivers, VCRs and CD players. But the 
hifi market has always been a little 
'different' from other areas. Particularly 
in Britain, which has somehow always 
seen itself as the only real repository of 
genuine 'high fidelity' technology — 
both in terms of the ability among 
manufacturers to make it, and also the 
ability among listeners to discern it. 
Only British hifi enthusiasts have truly 

'golden ears', in other words, and ac-
cordingly only British designers and 
manufacturers have had the ability to 
produce equipment capable of achieving 
the highest and purest fidelity. 
Sure the Yanks could produce the big-

gest speaker systems, and amplifiers 
with the highest power output (they need 
them anyway, because their speakers are 

so inefficient). But high fidelity? They 
wouldn't know the meaning of the word. 
And as for the Japanese, they were good 
at churning out zillions of lightweight 
and reasonably priced boxes, with lots of 
impressive knobs and acceptable 'mid-
dle of the road' performance for undis-
ceming consumers — but again, not true 
high fidelity. Not performance that 
would convince a true British purist! 
Or so the British have believed — a 

comforting belief happily fostered by 
the somewhat quirky British hifi 
magazines, over the decades, no doubt 
to show their support for local adver-
tisers. And the funny thing is that 
they've somehow also managed to con-
vince many of the world's other hifi en-
thusiasts, as well. So much so that if a 
hifi product does well in the UK, the 
odds are that it will also do well in 
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the US, Australia, New Zealand and so 
on. If the British like it, it must be truly 
hifi... 

In other words, Britain has somehow 
managed to establish itself as the world 
arbiter of true hifi. And the fact is that in 
recent years, the winds of change have 
been blowing in the British conception 
of a hifi amplifier. 
There's been a trend away from tone 

controls, loudness controls and fancy fil-
tering, and towards a ' minimalist' 
philosophy: an amplifier with an almost 
spartan lack of controls, but instead with 
even greater emphasis on achieving the 
highest possible performance in terms of 
low distortion, minimal noise, high 
stability and freedom from transient 
`nasties'. In short, on pure hifi reproduc-
tion rather than a lot of fancy frills. 
Now there's nothing wrong with this 

philosophy, of course. It makes a lot of 
sense, particularly if you're aiming at 
producing amplifiers to sell at a com-
petitive price. Every `frill' on the front 
tends to cost money, which in ternis of 
performance could often be spent better 
on the ` works' inside. 

Inevitably many of the filtering cir-
cuits used for tone control and other 
kinds of signal 'doctoring' also intro-
duce various kinds of distortion and 
noise, too — so leaving them out can 
often provide a worthwhile improve-
ment in terms of basic performance. In 
any case, the widespread adoption of 
FM stereo transmissions and CD's as the 
main source of signals means that the 
need for tone controls and filters has al-
most disappeared, for many users. 
Of course until now, most Japanese 

manufacturers have chosen not to offer 
this kind of ' minimalist' amplifier. 
Presumably this was because they 
wanted to see if the world's other 
markets would follow the British trend 
in this direction. Perhaps the Americans' 
traditional love of fancy features and 
facilities would survive the British 'no 
frills' movement, with other markets 
going for the familiar 'lots of knobs and 
switches' amplifiers as well. 
But a couple of years ago, it apparent-

ly became clear to firms like Pioneer 
that the British influence was still 
strong, and the minimalist trend was 
spreading. So they began working on 
their own designs, and amplifiers like 
the new A-400 and its smaller brother 
the A-300 are the result. 
Bearing in mind the influence of the 

British, there was only one logical place 
to release them first. If the Brits ac-
cepted them, even' grudgingly, the odds 
are that they'd do well everywhere else. 

Well, they were released in the UK 

late last year, and the Brits did indeed 
accept them. Not only had Pioneer ob-
viously designed the new amps especial-
ly to suit 'the discerning British ear', but 
it had gone to considerable lengths to 
produce them according to the true mini-
malist philosophy— and achieve the ap-
propriate results. 
There have been various articles in the 

UK hifi magazines comparing the new 
amps with traditional British ' true hifi' 
amplifiers, and generally concluding 
that they compared extremely well. In 
fact there was even a faint whiff of 
panic in some of the reviews, based on 
the fact that the A-400 and A-300 of-
fered performance that compared very 
favourably with British amps costing 
considerably more. 
Anyway, the overall reaction was so 

good that Pioneer has obviously been 
encouraged to release the new amps in 
other countries, including Australia. And 
that somewhat long-winded preamble 
hopefully gives you a good idea of the 
story behind their release. 

What you get 
At a distance, the A-400 may look su-

perficially like many of Pioneer's other 
models. But when you get closer, the 
differences soon emerge. Apart from 
anything else, there's now only three 
main controls on the front panel: a large 
volume control and two signal selector 
knobs, one to select the listening source 
and the other for the recording source. 

Apart from these there are only a 
push-on/push-off power switch, with its 
own tiny LED indicator, a headphone 
socket — and a tiny button used to 
switch in the 'moving coil' phono 
preamp, just to the right of the volume 
control. This latter button could easily 
have been on the back panel, of 
course, as you'd normally only set it 
once to suit your cartridge, and then 
forget it; but Pioneer has for some 

reason chosen to bring it out to the 
front.But apart from that tiny lapse, the 
front panel is very clean and uncluttered. 

There are no tone controls, no fancy 
filters and no plethora of secondary con-
trols or function buttons. The only slight 
complication is that the volume control 
is really two separate controls, ganged 
together by a friction coupling between 
split front-and-back knobs, so you can 
make minor relative balance adjust-
ments should this be needed. 
Things are also quite straightforward 

at the back, too. There's the usual twin 
row of RCA connectors for the various 
inputs and recording outputs, labelled 
here Phono, Tuner, CD, DATfrape 1, 
Tape 2 and Line. The only other 
noteworthy point is that the connectors 
are all tin plated, rather than the recently 
fashionable gold. 
Further along at the centre of the rear 

are the four speaker terminals — in this 
case sturdy 4mm screw terminals, rather 
than the usual somewhat lighter spring-
type connectors. Not perhaps a major 
point, but one that impressed the British 
mags considerably. 
And finally there's the mains power 

input. Here the interesting aspect is that 
unlike most other amps from Pioneer 
and other Japanese makers, the A-400 is 
fitted with a genuine three-conductor 
mains cord and three-pin plug. 
Gone is the familiar but specious 

double insulation; this amp is intended 
to be earthed, and in fact there's a warn-
ing label pointing out that it must be ear-
thed. 

It's clearly designed to conform to the 
established hifi tradition of single-point 
earthing (oh frabjous joy!), not only as 
far as the complete system is concerned, 
but internally as well — as you discover 
if you open up the case. 
When you do this, you also discover 

why the A-400 seems a little heavier 
than you expected, with a weight of 
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The rear of the amp looks much the same as many others. But note the screw 
terminals for the speaker connections and the three-wire mains cord — this 
amplifier is earthed, as all of them ought to be. 
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Pioneer's A-400 
8.0kg. The main contribution to the extra 
weight is a very husky power trans-
former, measuring about 100 x 110 x 
90mm, and with a 52mm lamination 
stack. 

It's of the conventional E-I lam type, 
rather than the toroidal type favoured by 
the most fanatical purists, but it's 
big, and also provided with a stout 
copper wrap-around strap to short out 
leakage flux. 
The core is also insulated from the 

amp's chassis, to prevent any possibility 
of eddy currents straying and inducing 
hum into the PCB. 
Other nice features inside the case are 

the use of a single large PCB, for virtual-
ly all primary signal processing; slider 
switches for input and record signal 
selection, mounted on the PCB back 
near the input connectors to keep signal 
paths short, and actuated from the front-
panel controls via flexible ' cables'; a 
separate small PCB for the mains 
wiring, kept well away from the signal 
PCB; liberal use of copper-plated PK as-
sembly screws, for good conductive 
bonding coupled with vibration damp-
ing; and a large hexagon-cellular heat-

Inside the amp. Note the husky power transformer on the left, complete with copper shielding strap, and the single main 
PC board with the two input selector switches near the rear and operated remotely from the front controls. 

sink for the power transistors, mounted 
vertically in the centre of the case over a 
perforated ventilation grill punched in 
the bottom. 
Needless to say the main chassis, al-

though formed from only lmm sheet 
steel, is strengthened by being embossed 
with Pioneer's favourite hexagonal-pat-
tern presswork. Even the plastic feet un-
derneath are provided with internal 
hexagon-cellular reinforcing. 

The only thing we really didn't like 
inside the case was the lack of any kind 
of protective covering, over the power 
transformer's 240V primary termina-
tions (which are on the top, in this case). 
These are usually covered with a flap 

of 'elephant hide' fibre sheet, or similar, 
to ensure that a service tech's hand can't 
accidentally come to rest on them. It 
would be nice if the A-400 conformed to 
this rule, which is written into many 
safety regulations. 
On the electrical side, Pioneer doesn't 

provide a circuit schematic so it isn't 
easy to discover too much about the 
fine details. 
However the accompanying brochure 

explains that along with the features 
noted above, the A-400 and A-300 both 
incorporate a special ' Super Linear 

Circuit' (SLC) output stage. This uses a 
complementary pair of output devices, 
connected in an unusual configuration 
with current mirroring, which is 
designed to make them cancel out each 
other's nonlinearities. 
As a result, the output stages are said 

to have very low inherent distortion, re-
quiring much less than the usual amount 
of overall loop negative feedback. This 
in turn gives the output amps very high 
stability, and also improves high fre-
quency response by obviating the need 
for phase compensation. 
The output stages apparently also re-

quire relatively low drive power, allow-
ing the use of a higher impedance 
predriver and lowering noise. 

How it performed 
On test in the EA lab, the sample A-

400 gave a very good account of it-
self — although in a couple of minor 
areas, we couldn't quite match the 
quoted specs. 
The continuous power output before 

clipping measured 58W per channel into 
8-ohm loads and 80W per channel into 
4-ohm loads, both figures being comfor-
tably over the specs. 
The THD at 50W output into 8 ohms 
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was 0.028%, just under the rated 0.03%, 
while that for 70W output into 4 ohms 
was 0.08%, a little higher than the rated 
0.05% but only marginally so. 
On the other hand our measurements 

for IHF 'music power' output gave 
figures of 60W/80W/110W into 8/4/2 
ohm loads respectively, again with both 
channels driven. That is, the 8-ohm and 
4-ohm figures were basically almost 
identical to the continuous figures, 
whereas Pioneer's quoted ' dynamic 
power output' figures are rather higher: 
70W/100W/135W, measured with the 
EIA dynamic test signal. This was with a 
mains voltage of 243V. 
These differences are not particularly 

important, of course. The main thing that 
one can conclude is that the A-400's 
power supply is very well regulated, and 
allows the amp to cope well with all 
likely transient current requirements and 
dips in speaker impedance curves — 
apart from having sufficient continuous 
output rating to cope with most 
reasonably efficient speaker systems. 
No doubt this is due to that husky 

power transformer, and the pair of sturdy 
10,000uF/50V reservoir caps. 
Measured channel separation for 50W 

output into 8-ohm loads was -77dB at 
lkHz and -58dB at 10kHz, measured 
with a shielded 1k resistor used to ter-
minate the input of the measured chan-
nel. These figures are fme, and probably 
difficult to better without going to 
separate power supplies. 
The frequency response measured 

within 0.3dB from 20Hz to 20IcHz for 
the phono inputs (both MM and MC 
positions), according to spec, while that 
for the CD, tuner and other 'line level' 
inputs measured from 3Hz to 1001cHz 
within 3dB — slightly better than the 
spec, at the bottom end. 
Here it was interesting to note that the 

top-end response rolled off quite slowly 
and smoothly, being only only 0.5dB 
down at 35kHz — confirming Pioneer's 
claim that its SLC output stages require 
less loop feedback and hence less phase 
compensation and high-end rolloff. 
Perhaps this is a bit academic, but the 

purists do claim that a smoothly ex-
tended response gives ` sweeter' treble... 
Our measured signal to noise ratio 

figures for the line level inputs were 
-99dB for the volume control at mini-
mum, -97dB for maximum volume set-
ting and -90dB for a typical ' 12 
o'clock' middle setting. Similarly we 
got figures of -88dB and -76dB for 
the MM and MC phono inputs 
respectively (volume control at 12 
o'clock), with shielded 1k input ter-
mination resistors. 

All of these figures are taken against 
the input level to produce rated output of 
50W RMS into 8-ohm loads, incidental-
ly. 
While the S/N figures for the line level 

inputs are not as good as Pioneer's 
quoted figure of -108dB, in practice the 
difference is rather academic. The 
figures for MM and MC phono input 
are actually better than spec, so that 
vinyl disc enthusiasts should be par-
ticularly happy. 
The measured input sensitivity for full 

rated output turned out to be 145mV for 
the line inputs, 2.5mV for the phono in-
puts in MM mode and 230uV in MC 
mode. These are all very close to spec, 
while the overload levels for the 
phono inputs were again very close 
to spec at 160mV and 13mV respec-
tively. The RIAA equalisation was 
within 0.4dB over the 20Hz - 20kHz 
range, but didn't implement the 
proposed IEC bass rolloff. 

In short, then, the A-400 gave a very 
nice set of measurements. Accordingly 
we tried it out for a few weeks in a 
typical home listening environment, 
coupled to two different pairs of good 
quality enclosures and fed with a range 
of reference signals from high grade 
CDs, as well as others from a good FM 
stereo tuner. 

Here again the results were very im-
pressive. With virtually every kind of 
programme material the reproduction 
was particularly clean, with no edginess 
or other colouration apparent even after 
extended listening. In fact it struck us as 
an exceptionally docile amp — not in 
the performance sense, because it cer-
tainly delivers full and satisfying sound 
over the full audio spectrum — but more 
in the sense that it is essentially 
'transparent', doing its job with no fuss 
of any kind. 

It's a very nice amplifier, in other 
words, and one which seems to satisfy 
the minimalist/purist criteria very well 
indeed. No wonder the British mags 
were impressed! 
And the price for the Pioneer A-400 is 

a very reasonable $599. So if you're 
happy to forego tone controls and other 
largely redundant frills to get purely an 
amp that provides this very impressive 
order of performance, and at a good 
price, it should undoubtedly be high on 
your list. 
The A-400 and its smaller brother the 

A-300 should be available from Pioneer 
dealers Australia wide. 
However if you need further informa-

tion, including details of your nearest 
dealer, Pioneer has an information hot-
line on (008) 338 439. • 

At last a Universal 
Remote Control! 

Always picking up the wrong remote control and turning 
on the CD when you mean to change TV channels? 
Need to replace a remote control that's damaged? 
The URC-108 Universal Remote Control is easily pro-
grammed from the existing remote controls of most TVs, 
CD players, VCRs, tape decks, videodisk players — even 
surround sound amps and DAT recorders. This allows it to 
be used to replace up to EIGHT different standard remotes. 
Other features include: 
• Memory capacity for up to 128 commands 
• High output — effective range up to 25 feet (7.6m) 
• Macro function — any key can hold up to 10 keystrokes 
• Memory retains contents for up to 2.5 minutes without 

battery power, so programming is not lost when batteries 
are changed. 

• Compatible with both 'short' and 'long' code formats 
• Runs from four AAA alkaline cells 

All this for only $99.00! ' ° postage 

Wagner Electronics 
305 Liverpool Road, Ashfield NSW 2131 
Phone (02) 798 9233, Fax (02) 799 7051 

TRADE ENQUIRIES WELCOME 

We accept Bankcard, 
Mastercard, Visa or 
Amex orders by phone 
— or mail your cheque WAGNER 
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HOW SONY MADE 
ITS TR-55 HANDYCAM 
When Sony released its 'smallest ever' TR-55 Video 8 camcorder in early 1990, it was an impressive 
fait accomplis. As with most of Japan's high tech products, little was said about its development — 
all we could do was respect the achievement. But here's a glimpse of the effort and interactions 
that had taken place within the company, in developing 'Project GoGo'. 

by BARRIE SMITH 

When it was announced early this 
year that Columbia Records' name 
would be changed to Sony Records, it 
was apparent that the world of con-
sumer electronics as we have known it, 
since AG Bell made the first phone 
call in 1876, was about to change — or 
already had changed — irrevocably. 

But the change has been going on 
for decades; ever since the USA 
restructured post-WW2 Japanese 
society, and allowed its business 
fraternities to effect a self-restoration. 

Now, after little more than 40 years, 
the world is submerged beneath a sea 
of this industrious country's products 
— cars, video camcorders, cassette 
players, CD units, etc. 
The products may be ubiquitous, but 

few know much more about these 
products than the logo denotes, or the 
advertising asserts. 
In contrast, most of us can boast a 

little knowledge of the beginnings, 
achievements and modus operandi of 
most Western electronic companies — 

Philips, Siemens, RCA, etc. But how 
many can relate any profile or history 
of the major Japanese companies? 
One which has come out of the 

closet, so to speak, is Sony. 

'Upstart' firm 
Major Japanese companies like Mit-

sui and Mitsubishi have been around 
for a century or so. Even Matsushita 
can trace its lineage back to 1918. But 
sedate Japanese business circles still 
consider Sony Corporation an 
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our 
This photo shows Just how small the TR-55 Handycam really is. The 
miniaturisation was the result of a management demand to shrink the internals 
to 75% of the previous model. 

'upstart', rising from the ruins of a 
crushed society only in 1946. 
Beginning with capital of only $500, 

two young engineers founded a com-
pany called Tokyo Tsushin Kogyo, and 
started operations in a run-down build-
ing on the city's southern edge. 
Masaru Ibuka was already a 

businessman with excellent connec-
tions; Akio Morita was the eldest son 
of a prosperous sake brewing family. 
The first product was a heating pad, 

consignments of which the two 
delivered with a $ 100 Datsun pickup. 
But the pair had their eyes on export, 
and on producing products a little 
more esoteric than footwarmers. 
By 1950 the company had produced 

a bulky and expensive tape recorder. 
The name Sony had appeared (from 
American 'sonny boy' and the Latin 
sonus, meaning 'sound'), which gave 
it a more marketable image. 
However, the company still suffered 

from the Western perception, par-
ticularly in the US, that Japanese 
products consisted of little more than 
clockwork toys and pocket lighters. 
What changed this — at least for 

Sony — was the company's purchase 
in 1954 of the rights to a Bell 
Laboratories' patent for a compact new 
electronic device: the transistor. Using 
this technology, in 1955 Sony 
produced Japan's first tubeless radio. 
By 1957, Sony engineers used the 

transistor and innovative miniaturisa-
tion techniques to make the world's 
smallest transistor radio. Ever with an 
eye on marketing ploys, the small 
receiver was claimed to be 
`pocketable' — although Sony never 
did say which pocket! Being bigger 
than a man's standard shirt pocket, the 
sales force wore specially tailored 
shirts with pockets slightly larger than 
normal. The radio was a hit. 

1968 saw the `Trinitron' colour TV 
set emerge, capable of displaying a 
brighter, sharper and more accurately 
hued image than any previous product. 
Even today, in both video and com-
putèr monitors the Trinitron is arguab-
ly a world standard. 
Then in 1979 the first 'Walkman' 

cassette player appeared. So far 60 
million have been sold worldwide. 

The Handycam project 
This writer has never been over-im-

pressed with the public relations' out-
pourings of Japanese consumer 
electronics companies. 
When a new product is launched, 

much of the waffle that appears centres 
around the product, its features and 
technological wizardry within. But lit-
tle is ever heard of the actual human 
content, nor the conflict and commit-
ment that are expected and fundamen-
tal to any successful pioneering and 
technologically advanced project. 

Much of this anonymity is due to the 
Japanese regard for the team effort, 
and the submersion of the individual's 
role in almost every activity. 
However, behind-the-scene details 

have appeared of Sony's Handycam 
video camcorder project, showing that 
the inter-personal engagements that 
ensued in the development of the mini-
ature machine were little different to 
those found in any corporation — 
Asian or Western. 
The company had once before been 

thrashed by its competitors, in the bat-
tle for a world standard domestic VCR 
format. Betamax, still felt by many to 
be the technically superior standard, 
lost the war with JVC's VHS — main-
ly due to the opposition's promotional 
muscle power. 
When the marketing battlefield of 

camcorders appeared to be a likely 
new zone for another combat, Sony 
was not loathe to engage. 
By the mid '80s many world markets 

seemed to be showing a preference for 
VHS and the smaller VHS-C cassette 
machines — but the camcorders them-
selves still carried an unappealing 
bulk. 
Sony could see the hand about to 

write on the wall — again. Its Video 8 
camcorders were attractively con-
toured machines, but offered no major 
selling points over the VHS camp, and 
were not much smaller. 
Management decided a major 

change in the company's product line 
was needed. The order to ` shrink' their 
camcorders was handed down — 
regardless of the cost. 

Art director's role 
Yuji Morimya is in his early thirties. 

It was he who drew the first sketches 
of the new Handycam, intended to 
replace the company's somewhat over-
weight current products. But his 
designs met a wall — the engineers 
said they were impossible to work 
from, impossible to bring to the 
production line. 

But, being a company enthused with 
a mid-20th century aggression possess-
ing almost messianic overtones, Sony 
propelled the project ahead with mas-
sive doses of development capital and 
technical resources — it was prepared 
to forego immediate profits for a 
marketing edge 'down the track'. 
And the track was a surprisingly 

short one, that startled the rest of the 
industry. 
Today, well over a million Handy-

cam machines have been sold 
worldwide, and a host of clones have 

ELECTRONICS Australia, July 1991 13 





Sony Camcorder 
appeared from other manufacturers — 
in both Video 8 and VHS-C formats. 
'Handycam' is now in danger of be-

coming a generic word, as much as 
`Walkman' became, and industry iden-
tities predict the small palm-sized 
camcorder as being the biggest area of 
growth in the next 10 years. 

1986 beginning 
But I'm jumping the gun. Sony's 

market research had shown that the ex-
isting camcorders — including their 
own — carried the stigma of being 
bulky, clumsy, hard to balance and too 
heavy to lug around on holidays. Vir-
tually the only people using them were 
new parents, eager to capture their 
progeny's initial gurgles — and almost 
no one else. 
Cue Sony's senior manager, Minoru 

Moho. It was his task to carry out the 
order from top management, to reduce 
the size of the company's video 
making product. 
The other figure in the story was 

Takahasi Kono, Sony general manager 
and the project's chief engineer. Kono 
was given the directive by Moho to 
miniaturise the Video 8 line to a 
smaller, handier product — yet still 
retain the quality and performance 
level of the existing larger machines. A 
stir in the market place was the ob-
vious aim. 
Kono at first refused to consider the 

proposition as a practical one. The ex-
ecutive demand was for a reduction in 
size of 75% — that is, to a quarter of 
the existing product size. Kono felt 
that a lowering in bulk to 50% was 
possible — but not down to a quarter. 
And not within the given time frame of 
18 months! 
But the company was well-known in 

the industry for its ability to shrink 
product — its audio line being the best 
known example of determined mini-
aturisation. 
Towards the end of 1986, project 55 

or ` Go-Go' was begun (' 5' is 
pronounced `go' in Japanese). Kono 
set his target date for the eight day of 
the eighth month of the year 1988 — 
'8' is a fortuitous number for the 
Japanese. 
The task was to shrink every part in 

the current camcorder — a total of 
2,200 parts — to at least a half, or a 
quarter their current size. Not only 
that, but the engineers had to develop a 
new tape transport and drive, to handle 
the Video 8 cassette. 

Mr Takahasi Kono, Sony General 
Manager and the chief engineer of the 
Handycam TR55 project. 

Longer tape wrap 
Helical scan heads, as used in all 

consumer video products, have the un-
fortunate characteristic that they oc-
cupy an inordinate amount of space 
compared to their prime bulk. This is 
out of proportion to the task they per-
form — to record on tape in a small, 
rectilinear cassette. 
One way to reduce the size of the 

drive and head assembly was to in-
crease the tape wrap. Previous Video 8 
machines had employed a wrap of 
190° around the drum; project 55 
steered for a smaller drum, calling for 
a 292° wrap. Result: same tape length 
in contact with the head assembly, but 

Mr Yuji Morimya, art director and 
designer of the Handycam TR55. 

a smaller diameter drum. This gave a 
weight saving of 60%. 
The loading mechanism was also 

changed to a flat design, and slimmed 
to a mere 5mm. Weight saving — 40%. 
Size and weight were further 

lowered by using a four-layer PCB 
scheme, thus doubling the ICs' mount-
ing density by a factor of two. 
The mechanical components were 

packed tighter, so reducing further the 
drive and transport areas. Sony 
sourced the parts for the project not 
only from its own plants, but also from 
over a hundred other suppliers. All ar-
rangements were conducted tightly 
and under strict security. 
Art director Morimya began work 

with only a simple sketch and the tech-
nical specifications given him by the 
engineers. 
Taking three months, he poured the 

specs into an IBM computer, which 
gave him an output of possible con-
figurations and layouts for the new 
machine. Then, after penning more 
hand drawings, he built a model out of 
plastic foam and showed it to the 
project engineers. 
They were less than impressed. Its 

appearance, they agreed, was attrac-
tive. But it was too small — and would 
run the risk of an internal 'melt-down' 
from the heat of the densely-packed 
circuitry. 
But Kono, the engineer, supported 

the design approach. However, fun-
damental problems still prevailed. 
Normally, Sony product development 
sees 95% of the parts in final design 
stages when the overall design is set. 

But the Handycam project had only 
65% of the parts completed — with 
only eight months left on the schedule. 
One component that was so far be-

hind schedule that it was still at the 
development stage was the small 
microphone — designed around a pair 
of horizontally-opposed, omni-direc-
tional condensers; the arrangement 
was chosen to produce clearer audio 
pickup, and at the same time reduce 
wind noise. 
This item was so important that its 

failure would cause a virtual closure of 
the entire project. 
At the same time, a major dispute 

arose between the designer and the en-
gineers about the placement of the cas-
sette well. 
Morimya wanted it on the right, 

under the cover flap, and the user's 
hand. The engineers felt the arrange-
ment was awkward, and that the cover 
piece added weight. 
The matter was only settled by the 
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team leader carrying the camcorder 
around with him for a week, almost 
living and sleeping with it for 24 
hours. The tape well stayed where it 
was intended. 
Aware that the new camcorder could 

create a whole new raft of competition, 
Sony decided to redesign the lens to 
make it more compact, thus reducing 
the fore-to-aft length of the unit, and 
gave the CCD a low light sensitivity of 
5 lux — when figures of 7 and 10 lux 
were the norm. 
All servo systems of the 55's deck 

section were set to be controlled by a 
single, high-performance 8-bit 
microprocessor, permitting higher in-
tegration and a faster processing 
speed. Size reduction was the aim, but 
picture quality was expected to rise 
with it. 
By June, 1988 the mike was work-

ing. A factory was selected near 
Nagoya for the Handycam's assembly 
— but the deadline of 8-8-88 was soon 
to pass. 
Despite this Kono moved to Nagoya 

to set up manufacture, using a robot 
assembly line; in the meantime a mas-
sive advertising campaign had begun, 
based on the '55 — Go-Go' theme. 
And the model name — TR55 — 

stuck. Coincidentally, TR-55 is the 
same model number as Sony's first 
transistor radio — 30 years earlier. 

Second wave 
By November, 1990 the second 

wave of Handycams arrived on the 
Australian market. There are now two 
models: 
TR-45 with 1/3" CCD — 291,000 

pixels (effective). The video recording 
system uses four rotary heads, helical 
scanning. Audio uses a rotary head in 
FM mono. The lens is a two speed 
power zoom: 6x — 7-42mm, F/2. 
TR75 Video 8 Camcorder, similar to 

the TR-45, except for a 470,000 pixel 
CCD sensor and a zoom lens of eight 
times: from 8.5-68mm, F/2. 
Industry comments on the new 

models have been less than com-
plimentary: many say the company 
should have waited for a longer period 
after the introduction of such an initial 
ground-breaking design as the TR-55 
Handycam. 
Perhaps this envious response is to 

be expected. Not only has the Handy-
cam become an appealing new 
product, but created a whole new 
branch of the camcorder tree for all 
manufacturers to climb. And Sony ap-
pears to have galloped ahead of the 
VHS-C competition — at last. • 
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Scientific Odyssey To The Solar Poles: 

THE TORTUOUS JOURNEY 
OF A MODERN ULYSSES 
After a long and wearying struggle to be launched, a small spacecraft is now making its way through 
the millions of lonely kilometres between the planet Jupiter and our nearest star — the Sun. When 
it reaches its destination in another three years, it should provide a wealth of scientific information 
on the Sun and its emissions. 

by KATE DOOLAN 

In Dante's masterpiece Inferno, 
Ulysses is the hero of a voyage that 
takes him beyond Gilbraltar, which at 
that time was a journey beyond the 
perimeters of the known world. In Oc-
tober 1990, another Ulysses set out 
on a rather longer journey to the un-
known. 
The modern Ulysses will be travell-

ing to the Sun, via Jupiter, to study the 
solar polar regions, which are still lar-
gely unknown to scientists. 
The modern Ulysses, like its 

counterpart of old has led an equally 

tortuous journey to reach its goal of 
being launched into space for the start 
of its real journey. 
Originally conceived in the late 

seventies by both the US National 
Space and Aeronautics Administration 
(NASA) and the European Space 
Agency ( ESA), the 'Out of Ecliptic' as 
it was then known was to be a twin 
spacecraft that would fly over the 
solar south pole, pass through the 
ecliptic and then fly over the solar 
north pole. The other spacecraft 
would fly in the opposite direction 

Ulysses spacecraft was assembled at the European Space Agency, where It Is 
shown here undergoing final testing. 

and give scientists a stereoscopic 
view of the Sun. 

In 1979, the project was renamed 
'The International Solar Polar Mission' 
(ISPM) which NASA felt was more in-
dicative of the scientific goals of the 
project. In 1980, however, the ISPM 
suffered a major setback when NASA 
announced that due to difficulties 
with the first flight of the Space Shut-
tle, the ISPM would be delayed until 
1985 at the earliest. 
The next year saw a larger shock to 

the ISPM team, which had an even 
greater impact than the decision of 
the year before. Citing financial dif-
ficulties, NASA cancelled their 
spacecraft. This led to the loss of 
several experiments, as well as 
damaging relations with the European 
Space Agency — which were already 
troubled by delays to the shuttle and 
ESA projects. It was also at this time 
that the launch was again delayed: 
this time to May 1986. 

In 1984, the project was again 
renamed. This time it was christened 
'Ulysses', which became its per-
manent name. 

In 1986, the spacecraft was 
transported from Europe to the Ken-
nedy Space Centre in Florida for fur-
ther testing and in preparation for its 
integration into the shuttle Challenger 
— once this had flown Mission 51L in 
late January. 
Again Ulysses was delayed, after 

the Challenger explosion on 28 
January 1986. At first, it was thought 
that it could still be launched in May 
of that year, but as investigations on 
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Challenger progressed, it became 
clear that the shuttle would be 
grounded for at least two years. 

Ulysses was returned to storage in 
Europe, whilst several important 
decisions were made about its future. 
Launch would now take place in Oc-
tober 1990 and instead of Ulysses 
being powered by the liquid-fuelled 
upper stage Centaur, it would be 
using the weaker (and safer) Intertial 
Upper Stage. 

Modest size 
The Ulysses spacecraft comprises a 

main spacecraft bus measuring 3.2 
metres in length, 3.3 metres in width 
and 2.1 metres in height. Weighing in 
at a light 370 kilograms, Ulysses is 
one of the lightest payloads ever 
launched by the Space Shuttle. 
After being deployed by the shuttle, 

the spacecraft will deploy a 5.6 metre 
radial magnetometer boom which 
carries several experimental sensors. 
A 72.5 metre radial dipole antenna 
and a 7.5 metre axial monopole will 
also be deployed, both of which will 
serve as antennas for the radio wave 
plasma experiment. 
The main computer on the 

spacecraft is the onboard data han-
dling system. This system is respon-
sible for processiig commands 
received from ground controllers, as 
well as the managing and supply of 
all data received from each of the 
spacecraft's scientific instruments. 
The system also includes a decoder 
unit, which will process the incoming 

signals from the spacecraft's radio and 
it will then pass commands to the 
other systems. 
Remote units will handle input and 

output to and from the spacecraft's 
systems and the data storage unit, 
which comprises two tape recorders. 
Each of the recorders can store 45.8 
million bits of data, which represents 

A CAD representation of the Ulysses spacecraft In flight configuration, with its 
antennas deployed. 
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Ulysses 
from 16 to 64 hours of data taking, 
depending on how data is sampled. 
The attitude and orbit control sys-

tem is responsible for determining 
'Ulysses' attitude in space, as well as 
firing thrusters to control the attitude 
and spin rate of the spacecraft. 
The system includes a redundant 

computer, sun sensors and the Reac-
tion Control System, which has eight 
thrusters and 35 kilograms of 
monopropellant hydrazine fuel, 
stored in a single diaphragm tank 
mounted on the spacecraft's spin axis. 
Ulysses' power source is the 

Radioisotope Thermoelectrical Gener-
ator (RTG), which is similar to those 
used on Voyager and Galileo, as well 
as other solar system exploration mis-
sions. 
RTG's are required for these mis-

sions as solar arrays would be too 
large and too heavy to launch by any 
available rocket. In the RTG, heat is 
produced by the decay of Plutonium-
238, which is then converted into 
electricity by thermocouples. 

Ulysses' communication systems in-
clude two S-band receivers, two five 
watt S-band transmitters, two 20 watt 
X-band transmitters, two small low 
gain antennas and the high gain an-
tenna. 
The high gain antenna is used to 

transmit in either the S or X band as 
well as receive in the S band. The low 
gain antennas are used to both 
receive and transmit in the S band. 
The spacecraft receives commands 

from Earth on a frequency of 
2111.607MHz in the S band. Ulysses 
can transmit to Earth on 
2293.148MHz in the S band or 
8408.209MHz in the X band. 
Tracking and data acquisition for 

the Ulysses mission will be provided 
by NASA's Deep Space Network 
(DSN). 
The DSN has complexes in Califor-

nia, Spain and Australia, which are 
spaced 120° apart in longitude 
around the Earth. So as the Earth 
rotates, a given spacecraft will always 
be in view of one of the DSN stations. 
During most of Ulysses' mission, the 

DSN will be in contact eight hours a 
day. The spacecraft will record all of 
its engineering and scientific data 
during the 16 hours it is out of con-
tact. During the eight hours of con-
tact, the spacecraft will transmit the 
stored data from its on-board tape re-
corders. 

Plans call for a 30 metre antenna to 

be used to transmit and receive from 
Ulysses. To conserve antenna 
coverage during busy periods at the 
DSN, Ulysses' ground controllers can 
call on the 70 metre dish antenna to 
communicate with the spacecraft. 
The larger antennas permit a higher 

data rate. Data received from Ulysses 
is transmitted to the Jet Propulsion 
Laboratory in Pasadena, California by 
a combination of satellites, ground 
microwave links and land lines. 

Scientific payload 
Ulysses' scientific payload com-

prises nine instruments. The 
spacecraft's radio will also be used to 
conduct experiments. The experi-
ments concentrate on all areas of 
solar science and are expected to in-

crease our knowledge of Earth's 
nearest star. 
The main areas of study will include 

the Sun itself, its magnetic fields and 
the streams of particles generated by 
the Sun — better known.as 'Solar 
Wind'. Another area of study will be 
interstellar space below and above 
the Sun. 
The Magnetic Fields experiment 

will investigate the strength and direc-
tion of the Sun's polar magnetic fields 
— about which very little is known, 
as they are too difficult to observe 
from Earth. The investigations will 
also try to determine the specific 
regions of the Sun's corona from 
where solar wind originates. 
The Solar Wind Plasma experiment 

will investigate the strength and direc-
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A close up representation of Ulysses' February 1992 'close encounter' with 
Jupiter. It passes within about five hundred thousand kilometres of the planet, In 
order to use its gravity as a slingshot. 
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A CAD representation showing the overall concept of the Ulysses mission and 
the details of its trajectory. After leaving Earth it journeys to within half a million 
kilometres of Jupiter, where it uses that planet's gravity field as a 'slingshot' to 
boost it out of the solar system's ecliptic, and into a solar polar trajectory. The 
dots represent 100-day Intervals. 

tion of solar wind, which comprises 
electrons and charged atoms. 
The experiment will measure these 

ions and electronics for things such as 
speed, temperature and density. 
The solar wind is expected to be 

different near the poles, and scientists 
hope it will be easier to make meas-
urements in those areas rather than 
near the Sun's equator. 
One familiar instrument that will be 

missing from the Ulysses spacecraft is 
a television or imaging camera, in 
contrast from that which was put to 
great use during the Voyager en-
counters. Being so close to the Sun 

would prove too difficult for any 
television or film camera: the Sun 
would easily prove too bright to take 
photographs! 

Away at last! 
The long awaited launch of STS41 

took place on 6 October 1990, when 
the space shuttle Discovery launched 
from the Kennedy Space Centre. 
Before the flight, there were serious 
doubts that the launch would take 
place because of the nuclear power 
used in Ulysses. 
Several environmental groups sued 

NASA for a permanent postponement 

This CAD representation depicts the trajectory Ulysses will follow around the 
Sun, after leaving Jupiter's gravity field. 

of the flight, citing dangers to the en-
vironment should the shuttle explode 
and the RTG's sprinkle southern 
Florida with nuclear fallout. 
After a court battle, the launch 

order was given by the same judge 
who made the ruling about a similar 
case the year before — that being for 
Galileo. 
After the successful launch, 

Discovery's crew made up of Com-
mander Dick Richards, Pilot Robert 
Cabana and mission specialists Tom 
Akers, Bruce Melnick and Bill 
Shepherd reached orbit and immedi-
ately began preparations to deploy 
Ulysses. 
At the beginning of Discovery's fifth 

orbit and at an altitude of just over 
three hundred kilometres, Tom Akers 
flicked several switches and Ulysses 
was at last deployed from the shuttle's 
payload bay. One hour later, after 
Ulysses reached a safe distance from 
the orbiter, the two solid fuel motors 
of the Intertial Upper Stage and the 
Payload Assist Module fired sequen-
tially, sending the spacecraft on a 
trajectory to the planet Jupiter. 
Ulysses' initial velocity of more than 
70,000 kilometres per hour was the 
fastest departure ever achieved for 
any Earth built craft. 
On arriving at Jupiter in February 

1992, Ulysses is first to measure and 
make observations of the planet. 
These observations are expected to 
cast new light on Jupiter, as they will 
be made in areas of the planet that 
neither Voyager nor Galileo 
spacecraft visited. 

Ulysses will then swing around the 
planet, and using the gravity of Jupiter 
will continue on a path that will even-
tually take it out of the ecliptic. 
The lone explorer will make its first 

pass of the solar south pole in May 
1994. At the end of Ulysses' first pass 
in October 1994, the spacecraft will 
then fly to the solar north pole, arriv-
ing there in May 1995. It will con-
tinue its mission until 30 September 
1995, when the Ulysses mission is ex-
pected to end. 
The Ulysses mission to the Sun, 

after its tortured journey from the 
drawing board to the end of its mis-
sion, will in the words of its ancient 
counterpart, be 'To Follow After 
Knowledge and Excellence', and give 
us a complete new view of our 
nearest star. 
The author would like to thank 

Mary Hardin of the Jet Propulsion 
Laboratory, for her assistance in the 
completion of this article. • 
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FORUM Conducted by Jim Rowe 

SuperPAL versus HD-MACzilla: 
take your seats for round 2, folks! 

The subject of choosing the 'best' technical system for future satellite television broadcasting is 
obviously one that can arouse a surprising amount of interest — not to say passion, as I've 
discovered in the few weeks since the April issue was published. The response to that month's 
initial debate on the subject has been impressive, with letters, phone calls and faxes arriving from 
near and far... 

Yes, I know I ended up last month's 
discussion with the suggestion that this 
month we might tackle the subject of 
problems with construction projects. But 
the response to the April column has 
been so lively that I'm forced to bow to 
reality. Obviously there's far greater in-
terest in the great MAC vs. PAL debate, 
so without further ado let's get stuck into 
round two! 
Almost as soon as the April issue went 

out, there was a letter from the reader 
who had triggered off the Forum debate 
in that issue: Mr Keith Walters, of Lane 
Cove in NSW. And as it was Mr Walters 
that gave us all the opportunity to discuss 
the subject, I guess we'd better give him 
the right of first reply. Here are the sa-
lient points from his latest letter: 
Thank you for publishing my letter on 

the MAC system in the April issue. I 
didn't mean to frighten you. (Maybe you 
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should have dug out Tony Rafty's old 
'Let's Buy an Argument' cartoon to head 
Forum for this month!) 
I would just like to clear up a few 

points. Firstly, your opening explanation 
contains a small error. In the seventh 
paragraph you said: 'Then the final `to 
air' video signal is split back into its 
components...', etc. 
This is incorrect. In normal TV broad-

casting, the final composite video signal 
goes straight into the transmitter where 
it amplitude modulates the vision carrier 
directly. What you described is, in fact, 
what happens with the ABC and SBS 
MAC transmissions! 
Regarding your comments re 'chaos': 

while your physical description of the 
current European broadcasting situation 
is reasonably accurate, I really don't see 
it being anywhere near as vexatious in 
operation as you seem to have imagined. 
The important thing is, a PAL satellite 

feed can be taken from virtually any-
where in Europe lo anywhere else in Eu-
rope, and then fed into the local TV 
network for transmission. While the ac-
tual transmission standards may vary as 
you say, the local population will surely 
be equipped with suitable receivers to 
match. Multi-standard sets are readily 
available, for viewers who wish to tune 
to transmissions from neighbouring 
countries using different standards. 
Afar bigger problem would have to be 

the different languages used! 
Of course there's always the problem 

of Uncle Slodoban finding that the beaut 
set he's carted all the way back to the old 
country won't work when he gets there. 
But I hardly think that justifies overhaul-
ing the whole European broadcasting 
system. Better education would be more 
appropriate. 
In any event, like so many of the other 

'problems' associated with modern TV 
broadcasting, they could be solved just 
as effectively and far more cheaply with-
out resorting to the MAC approach. 
Next, regarding my comments about 

the misleading demonstrations of HDTV 
vs conventional systems: my point was 
that these demonstrations are intended 
purely to convince our broadcasting au-
thorities (through us) that it would be 
worthwhile forcing our broadcasters 
(and us) to spend billions of dollars on 
upgrading to HDTV 
And I suppose if you compared a stan-

dard PAL (or NTSC) picture to that 
available from HDTV, you might — just 
might— be able to make a case to justify 
the enormous expense that would be in-
volved (though I seriously doubt it). 
But if, instead, you did the comparison 

between HDTV and PAL (or NTSC) re-
engineered to exploit its full potential 
(which is what Super PAL and Super 
NTSC actually are), the argument for 
moving to 'true' HDTV would become 
very dodgy. 
The important thing is, the enhanced 

PAL and NTSC formats, for all practical 
purposes, ARE still PAL and NTSC, 
while MUSE and HD MAC etc., are com-
pletely new systems. With enhanced PAL 
and NTSC, both the viewer and the 
broadcaster can upgrade to higher pic-
ture quality at their leisure, for a quite 
modest outlay. Indeed, all a broadcaster 
need to do to start broadcasting in one of 
the enhanced formats is simply to obtain 
a videotape that's been encoded that way 
— you just put it in your normal studio 
tape player and away you go! 
With HDTV, this is simply not possible 

— the conversion has to be all or noth-
ing. 

Unfortunately, the strong message I 
kept getting at the HDTV demonstrations 

20 ELECTRONICS Australia, July 1991 



frir" . 4 
leg: .Qit, 
1 



is basically: here we have yukky old PAL 
(or NTSC) on an ordinary colour TV set, 
while over here we have the near reli-
gious (albeit expensive) experience of 
viewing HDTV on a $5000 receiver, with 
nothing in between! This is very mislead-
ing — they know damned well that the 
picture given by the vast majority of ex-
isting PAL and NTSC receivers falls a 
long way short of what the systems are 
really capable of, without requiring any 
exorbitant additional expenditure. 
Now a final word on 'digital' TV sets. 

When I said I've never seen or heard of 
any sets using the new technology, what I 
meant was that I'd never seen or heard 
of any such sets appearing in stores or in 
people's homes. 

Certainly I' ve experienced the benefits 
of similar technology used in broadcast 
TV production equipment, so I know 
what an improvement it can make to the 
picture. My point was: in the nearly 10 
years that the technology has been avail-
able, it has had only a negligible impact 
on the market. I wasn't trying to imply 
that no such sets existed— only that they 
obviously hadn't been able to sell many! 
The message I get is one that propo-

nents of HDTV would rather ignore: that 

the importance the public attaches to 
image (and sound) quality has been 
grossly overestimated. 
Thanks for those further comments, 

Mr Walters. I stand corrected regarding 
the error you noted in my introduction. 
Looking back, I must have somehow as-
sumed that the luminance and colour in-
formation would need to be separated 
again before feeding to the transmitter's 
vision modulator. But once you have a 
complete composite signal, with PAL en-
coded colour and gated burst, etc., I 
guess there's no reason why you can't 
feed it directly to the modulator. 
Mr Walter's clarification of his posi-

tion regarding the comparison between 
enhanced PAL and HDTV is interesting, 
and I find myself in agreement with at 
least some of the points he makes. Partic-
ularly with his final one, about the de-
gree of interest in image and sound 
quality by the average viewer. 

In reality I suspect the vast majority of 
viewers are quite happy with the picture 
and sound they get from today's 
'standard' TV sets, even those that are 
delivering very poor performance com-
pared with the current system's potential 
— for whatever reasons. I agree with Mr 

Walters that the main push towards 
HDTV seems to be from the proponents 
of HDTV systems themselves; there cer-
tainly seems to be very little clamour for 
them from the actual viewers. 

In fact I recall seeing somewhere a 
report suggesting that because the real 
benefits of HDTV are only really evident 
when you present it on a really large 
screen, there's unlikely to be any signifi-
cant viewer interest in the format until 
good large- screen displays become 
available at a competitive price. 
The same report suggested that there 

was more potential viewer interest in the 
widescreen' 16:9 display format as 
such, rather than in high definition TV, 
because the wider format is closer to the 
field of view of the human eye. 

Respected engineer 
But let's move on to the next writer, 

who in fact is none other than the highly 
respected engineer Neville Thiele — for-
mer Director of Engineering Develop-
ment for the ABC, Past President of the 
IREE Australia and famous around the 
world for his work with Dr Dick Small 
on the design of loudspeaker enclosures. 

I'm delighted that Mr Thiele has 
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FORUM 

honoured us with some comments based 
on his vast knowledge and experience in 
this area, even though he directs a few 
diplomatic barbs at my own comments in 
the April column, as well as those of Mr 
Walters. For at the same time, he man-
ages to clarify a number of points that 
were raised in the first discussion, and in 
very informative fashion: 
When the April issue arrived, with 

your piece in Forum about MAC, I de-
cided that I must write to you to put a few 
things straight. 
First of all, MAC WAS invented in Eu-

rope, in the laboratories of the Indepen-
dent Broadcasting Authority (IBA) in 
England, by Drs Mike Windram and 
Keith Lucas. I had the marvellous luck, 
and privilege, of visiting them at 
Crawley Court in September 1981, when 
they had just published their first report 
on MAC, and of discussing it with them 
at that early stage. Within a year though, 
Keith Lucas had left the IBA and joined 
Digital Video Systems of Toronto in Can-
ada, to adapt MAC for the North Ameri-
can 60Hz market. Then Digital Video 
Systems was taken over by Scientific At-
lanta of, need I say, Atlanta in Georgia. 
When Australia decided that MAC was 

the only possibility for the satellite 
HACBSS service, Digital Video Systems 
through Scientific Atlanta was the only 
possible source of production equipment 
— which they re-developed from their 
60Hz version, with a minimum of 
change, for our 50Hz system. Thus our 
Australian B-MAC, although a 50Hz sys-
tem is quite incompatible with the Euro-
pean 50Hz C, D or D2 MAC 
transmissions. It uses a different sam-
pling frequency, Dolby ADM sound in six 
channels, etc. 
Again, MAC was NOT developed ini-

tially with encryption in mind, but simply 
to produce the best quality pictures from 
a satellite transmission at a minimum of 
expense. To explain this, we must first 
remember that, while the noise picked up 
in a terrestrial AM transmission is sub-
stantially flat across the band, the noise 
in an FM satellite transmission is 'blue' 
— that is, its level rises with increasing 
frequency at the rate of 6dB per octave. 

In most signals, such as sound and 
monochrome television, there is less en-
ergy at the higher frequencies, so that 
their frequency components can be pre-
emphasised in transmission. Then a 
complementary de-emphasis on recep-
tion restores the original signal, and at 
the same time reduces any noise picked 
up along the way. But when high energy 

information, such as the colour subcarr-
ier and its sidebands in colour television, 
is carried at the high frequencies, pre-
emphasis cannot be applied to any great 
extent without overloading the transmis-
sion. 
Also, in general, high frequency noise 

is finer in texture and so less visible. But 
in PAL, any components of noise at fre-
quencies close to the colour subcarrier 
are demodulated as low frequency col-
our noise — whose coarse texture is 
much more visible, particularly in large 
areas of saturated colour. This was no-
ticeable in the older studio videotape 
machines, which of course record the 
signal as FM, and also in the PAL signals 
from the British Sky satellite service. For 
this same reason, home VTR's transpose 
their colour subcarriers to the lower fre-
quencies as 'colour under'. 
In PAL via satellite, the problem can 

only be reduced by increasing the power 
from the satellite or the size of the receiv-
ing dish, either of which is expensive. 
Otherwise the user must simply put up 
with the noise. 

MAC solves problem 
MAC overcomes this problem by trans-

mitting the luminance and colouring 
components sequentially in time, in each 
line. The process of time compression 
before transmission and expansion after 
reception actually increases the magni-
tude of the received noise a little, but the 
major part remains at the highest fre-
quencies of both luminance and chromi-
nance, and therefore remains less visible. 
Encryption came to MAC only after it 

had crossed the Atlantic, where it was 
proposed for use in Pay TV by the Satel-
lite Television Corporation (STC), since 
defunct. From its great data capability 
proposed initially for digital sound, some 
could easily be diverted to other pur-
poses such as encryption. 
Receiver compatibility is a problem 

only when receivers are not equipped 
with a SCART plug. For the last six years 
or so, more and more receivers have 
been equipped with these plugs, which 
accept baseband video. Thus the most 
expensive 'monitor' part of the receiver, 
i.e., the picture tube, cabinet, deflection 
system and power supply, becomes com-
mon equipment which can accept televi-
sion signals in RGB or YUV form, 
whether they were received initially as 
component or composite , from terrestrial 
or satellite transmissions in AM or FM, 
from receivers in MAC, SECAM or PAL 
format, or from VCRs or computers— by 
passing them through a small and com-
paratively inexpensive receiving and/or 
decoding 'black box' as required. 

Mr Walters' pieces irk me particularly 
because of their mixture of fact, igno-
rance and bombast. You treated his non-
sense far too gently, Jim. You need not 
have backed down. I assure you that re-
ceived picture quality WAS the major 
factor behind the initial development of 
MAC. The effort to 'lock up' or 'squeeze 
out' the Japanese came with the adapta-
tion of MAC to HD-MAC for higher def-
inition television. 
On the subject of PAL vs. components 

in studios, Mr Walters asserts that there 
will always be some loss of quality in 
transcoding between PAL and compo-
nents, and that therefore studios ought to 
stay all-composite-PAL. But the second 
argument in no way follows from the 
first. Of course every transcoding pro-
cess causes some loss of quality. So also 
does every process of amplification and 
transmission by cable or microwave, in 
every link from input to output. 
But any intelligent engineer knows 

that this is a matter of proportion. In 
assessing the feasibility of a system, he 
first finds out how much degradation 
each link produces, and then makes sure 
that on any path the sum of inevitable 
degradations does not rise above a per-
ceptible — or even, e that cannot be 
avoided— an 'acceptable' level. 
For example, every studio has at least 

one digital effects unit, to produce those 
cunning, and dare I say tiresome, wipes, 
dissolves, page turns, etc., that television 
producers cannot do without. All of 
these, as far as I am aware, process digi-
tal components. Do they contribute per-
ceptible degradation? I think not. 
Mr Walters says that the Betacam for-

mat is dead. Sony must be highly 
amused. Six months ago I saw in an En-
glish commercial station two large 
newly-installed Library Management 
Systems using the Betacart format for 
assembling programmes from video cas-
settes. 
Besides, the problems of transcoding 

between PAL and components can be, 
and are, overcome by originating mate-
rial in component form, and only trans-
coding to PAL at the last possible point in 
the system. In another part of that same 
English station, an area had been newly 
installed for producing promotional ma-
terial — in which, along with advertise-
ments, commercial stations most 
treasure their technical quality. It pro-
duced everything in the digital 4:2:2 
component format, including a DI vid-
eotape machine, and delivered its output 
in that digital form to every area that 
required it. 

Further, the main studio had recently 
been re-installed with cameras providing 
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analog component outputs — which for 
the present are coded to PAL, but will be 
available when the studio, in the 
'evolutionary' manner deprecated by Mr 
Walters, finally moves to all-component 
operation. Not finally this year or next 
year perhaps, but soon enough, whether 
the final transmission system method is 
MAC, enhanced PAL a la Faroudja, or 
some other method — digital bit-rate re-
duced video using COFDM or whatever. 
Mr Walters' allegation that SBS trans-

missions were 'soft', apparently because 
of excessive transcoding, was so gro-
tesque and contrary to my own experi-
ence that I checked with Brian Madeley, 
SBS's Chief Engineer, before sitting 
down to write. Sure enough SBS, like 
ABC, distributes its signal from Sydney 
via B-MAC on the satellite. But the sig-
nal transmitted in Sydney goes direct to 
the Gore Hill transmitter from the North 
Sydney studios. 'Have you noticed how 
'soft' the pictures are?' Candidly, no. 
I hope this might be of use, Jim. I am 

reminded that my last contribution to 
Forum was in April 1951, just 40 years 
ago. 
Thank you indeed for your comments, 

Neville. I for one found them particu-
larly interesting and helpful, especially 
your explanation of the limitations of 
FM satellite transmission for composite 
colour TV, and the reasons behind the 
development of MAC. I certainly hope 
you don't wait another 40 years before 
making another contribution to Forum 
— we'd appreciate a much more fre-
quent access to your knowledge and 
powers of explanation! 
Needless to say I'm relieved to find 

that I was right in saying that the MAC 
system had originated in Europe, too. It 
does seem a pity that the system now 
seems to have fragmented into so many 
different and incompatible versions, 
though, doesn't it? 
I liked Mr Thiele's point about many 

recent sets having an input for ROB or 
YUV component video, too. As he points 
out, this means that for many people the 
cost of changing over to a MAC or full 
digital system need not be as major as Mr 
Walters has suggested. All that they're 
likely to need is the right 'black box'. 
Mind you, it would still be necessary 

for people to buy a new set or monitor, in 
order eventually to watch HDTV in its 
full 16:9 aspect ratio — and such sets or 
monitors are likely to remain quite ex-
pensive for some time, as Keith Walters 
would no doubt want me to point out. 
But I think the point that Neville Thiele 
is making is that many people would not 
be forced to throw away their old sets, 
merely to watch MAC transmissions. 

Presumably they could even watch 
HDTV in a fashion, if they're prepared 
to put up with either a 'letterbox' type 
presentation or a display showing only 
the centre 75% of the 16:9 picture. 

It's interesting to learn from Mr Thiele 
that stations like the one he visited re-
cently in the UK are in fact upgrading to 
component operation in 'piecemeal' or 
evolutionary fashion, and with no signif-
icant degradation in performance. His 
example of the widespread use of digital 
effects units is also interesting, indeed 
suggesting that transcoding from com-
posite PAL into digital components, 
fancy processing and then transcoding 
back into composite PAL again can't be 
regarded as producing significant degra-
dation. In fact the fancy effects that I've 
seen myself certainly don't seem to be 
noticeably inferior to the rest of the pro-
gramme material -- sometimes they 
seem sharper and cleaner, if anything! 

First-hand details 
Moving right along, the next response 

is one that came in the form of a faxed 
letter — all the way from Britain's Inde-
pendent Television Commission (ITC), 
in none other than Crawley Court, Win-
chester, Hampshire. I didn't know we 
were read so far afield, and it's flattering 
to discover that we are. The writer is Mr 
Paul Gardiner, of the ITC's Standards 
and Technology department, and you 
might perhaps expect his contribution 
adds further detail to the information 
supplied by Neville Thiele on the origin 
of the MAC system: 
Having come across the April issue of 

Electronics Australia, I read with interest 
the discussions concerning the MAC sys-
tem (I did not have the benefit of seeing 
the January issue referred to). 
Perhaps I may make a small contribu-

tion by giving you a few first-hand de-
tails concerning the history of MAC, 
which was indeed first devised in Eu-
rope, by engineers at the Independent 
Broadcasting Authority (IBA) in En-
gland. 

It was in January 1981 that the Euro-
pean Broadcasting Union (EBU) held an 
historic series of demonstrations at the 
IBA in Winchester, of proposals for a dig-
ital component studio standard. Agree-
ment was reached on a particular set of 
parameters, which subsequently became 
adopted as a world standard — referred 
to as CCIR Recommendation 601. 
At that time, it was generally accepted 

that the up-and-coming satellite services 
would continue to use conventional com-
posite colour systems, such as PAL and 
SECAM. At the IBA, however, a search 
began for a new signal format that would 
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allow the improved picture quality of a 
component studio to be conveyed to the 
viewer, and which would at the same 
time be better suited than PAL to the 
noise characteristic of FM transmission 
systems. 
The first MAC system was demon-

strated by the IBA working through an 
RF channel by the end of 1981, and was 
officially introduced into EBU discus-
sions in January 1982. Several IBA engi-
neers were involved in the development 
of MAC; in particular, Dr Keith Lucas, 
who first conceived the idea of the MAC 
vision format. 
In Europe, the development of MAC 

proceeded in collaboration with other 
European broadcast organisations, lead-
ing first to the C-MACIpacket specifica-
tion published by the EBU in June 1983, 
and to the subsequent development of 
D2-MAC, D-MAC and high definition 
HD-MAC. Meanwhile, Dr Lucas left the 
IBA to join Scientific Atlanta, developing 
B-MAC. 
Although MAC evolved in somewhat 

different directions in North America 
and Europe, the format of the basic vi-
sion signal is common to all MAC sys-
tems, and has changed little since it was 
first devised at the IBA in 1981. 

Again I'd like to thank Mr Gardiner 
for his contribution, which again con-
firms that I was actually correct in stat-
ing that the MAC system was developed 
by 'Europe's technical experts', in my 
January editorial. It looks as if I got that 
part right, at least! 

Other aspects 
The space available for this month's 

column is rapidly running out, but I think 
we have room for one more letter. This 
came from Mr Ron Demkiw, of 
Cabramatta in Sydney, and the first part 
of Mr Demkiw's letter partly echoes the 
points made by Neville Thiele and Paul 
Gardiner regarding the origin of the 
MAC system. However because he adds 
further detail again, I'm reproducing this 
section — as well as the rest of the letter, 
where he makes some interesting com-
ments about the other aspects of satellite 
TV broadcasting that were discussed in 
April: 
I wish to make the following comments 

in regard to April's Forum. 
1. It is sheer nonsense to state that Scien-
tific Atlanta invented MAC. Actually, 
MAC is the remote descendent of the in-
compatible 'sequential' colour TV sys-
tems proposed in the United States in the 
early 1950's, such as the CBS system. 

MAC as we know it originated from Dr 
Walter Bruch— 'the Father of PAL' — in 
the 1970's, in the context of videotape 
recording. The Japanese made a similar 
proposal in the same decade, and in 
1980 Schonfelder. Brand, Muller and 
Wendler of West Germany advanced a 
system called Timeplex' for domestic 
videocassette recorders. In 1981 the In-
dependent Broadcasting Authority 
realised there was an application in di-
rect satellite broadcasting, and called it 
'MAC'. Scientific Atlanta can only claim 
credit for perfecting one variant: 
`BMAC'. `DMAC' is an IBA proposal 
and D2MAC' was developed by the 
French and West Germans. 
2. In direct satellite broadcasting appli-
cations, the compatibility of PAL is illus-
ory. There is no way in which an 
ordinary television receiver can pick up 
a satellite IV signal. Firstly, the signal is 
FM; secondly, it is in the SHF band; and 
thirdly, the audio would be on a digital 
subcarrier for which the viewer would 
need a decoder. The viewer already has 
to make a considerable investment in a 
satellite dish and satellite receiver. In 
that event, for satellite TV applications it 
makes sense to go to a more advanced 
system, particularly one that could be 
later 'enhanced'. If some satellite TV 
viewers have to buy an extra 'black box' 
in order to continue using their existing 
TV's, it does not seem to be asking much. 
Besides, eventually all premium priced 
Philips TV's will probably have an in-
built D2MAC decoder. It is likely that a 
person who can afford satellite TV can 
afford a new TV 
3. New satellite TV channels should 
come from entirely new TV stations. If 
new IV stations are built from scratch, 
they should be all video component — 
analog or digital — from camera to up-
link. 
4. Component video CAN be introduced 
on a piecemeal basis. If the equipment 
replacement begins at the camera and 
progresses to the final encoder in a fash-
ion that ensures that transcoding pro-
ceeds only in the direction of YUV to 
PAL, then it is a possible to have a more 
harmonious co-existence of composite 
and component. Rather than have com-
ponent 'islands' we want an advancing 
' tide' . 
5. One can be philosophical about set-
backs to the MAC system, because it can 
already be considered to be obsolete. 
There does not seem to be any long term 
future for any HDTV system unless it is 
all digital, which HD-MAC and MUSE 
are not. In the United States, investiga-
tion of all HDTV systems except all-digi-
tal ones have been abandoned. 

It appears that it will be feasible, due 
to recent technological breakthroughs in 
video bit-rate reduction, to transmit all-
digital HDTV over terrestrial 'taboo' 
channels. At the same time, enhanced 
PAL, attaining 700 lines of horizontal 
resolution and widescreen display, 
within the normal video bandwidth, 
could be possible. 
However, it must be pointed out that so 

far, the two approaches above exist only 
as computer simulations. Either system 
requires a TV set to have the computa-
tional capabilities of a small mainframe 
computer. Before hardware can be of-
fered for sale to the public at prices it 
would pay, it will be at least 10 years. 
This is less than the length of time that is 
envisaged for HDMAC services to grow 
and develop. 
On the other hand, many of the 

vaunted merits of HDTV and E-PAL, 
such as widescreen display and freedom 
from cross-effects, etc., are available in 
the MAC system NOW. A completely 
compatible system is undoubtedly possi-
ble, but has to be dismissed for the im-
mediate future. Only the MAC system 
offers the prospect of better pictures 
within the next few years. 
Thanks for your comments too, Mr 

Demkiw. If I have understood your letter 
correctly, you seem to be saying that 
MAC (and perhaps D2MAC in particu-
lar) is really the only logical choice if we 
want improved satellite TV reception in 
the near future, rather than semi-compat-
ible systems like enhanced or 'super' 
PAL. But you're also apparently con-
vinced that even MAC would only be a 
short-term answer, before we inevitably 
swing over to a true digital system — is 
that right? 
That evaluation seems pretty sensible 

to me, anyway, and I agree that using a 
MAC system as a transitional one 
shouldn't necessarily involve much 
more additional expense for most peo-
ple. If you're buying a dish, 
downconverter and satellite receiver 
front end, the additional cost of a MAC 
decoder 'black box' is surely not going to 
be of great significance, as you and Nev-
ille Thiele have both pointed out. 
Of course now that the Government 

seems to have duck-shoved the whole 
idea of Australians as a whole having 
access to DBS and Pay-TV, the subject 
seems to have become rather academic, 
doesn't it? It looks like most of us aren't 
going to see satellite TV for some time... 
And that's about all the letters we have 

space for, this month. There are at least 
two other letters on the same subject that 
I'd like to present next month, though, so 
stay tuned. 
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You'll like the feeling of our new 
digital troubleshooting scope. 

Now there's a 100 MHz 
digital scope that handles 
just like analog. 

Digital oscilloscopes have 
certain advantages that are 
hard to overlook. But for 
troubleshooting, many 
engineers still prefer analog 
scopes. Simply because they 
like the way they handle. 

The HP 54600 changes that. It 
looks like a 100 MHz analog 
scope. All primary functions 
are controlled directly with 
dedicated knobs. And itfeels 
like one. The display responds 

instantly to the slightest control 
change. 

But when it comes to trouble-
shooting, the HP 54600's digital 
performance leaves analog and 
hybrid scopes far behind. At 
millisecond sweep speeds, the 
display doesn't even flicker.. 
Low-rep-rate signals are easy to 
see without a hood. 

It has all the advantages that 
only a true digital scope can 
provide. Like storage, high 
accuracy, pretrigger viewing, 
hard copy output, and 
programming. And since it's one 

of HP's basic instruments the HP 
54600 gives you all this perform-
ance at a very affordable price. 

So if you like the feel of analog 
control, you'll like the way our 
new digital scope handles 
troubleshooting. To find out 
more call the Customer Inform-
ation Centre on 008 033 821 or 
Melbourne 272 2555. 

HEWLETT 
PACKARD 

A Better Way. 
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NEW BOOKS 

UHF/microwave manual 
THE ARRL UHF/MICROWAVE 
EXPERIMENTER'S MANUAL. Pub-
lished by the American Radio Relay 
League, 1990. Soft covers, 277 x 209 x 
24mm. ISBN 0-87259-312-6. Recom-
mended retail price $40 (optional 
floppy disk $20 extra). 
Most people familiar with `RF' are 

aware that the design and construction of 
transmitters, receivers, components, 
transmission lines and antennas for use 
at UHF and microwaves tends to be 
rather different from the techniques that 
are appropriate for lower frequencies. 
And with more and more use of these 
higher frequencies for communications, 
navigation and other purposes, knowl-
edge regarding the specialised tech-
niques involved has been expanding 
very rapidly — so much so that the 
ARRL has now produced this new man-
ual devoted completely to the basic the-
ory and practice of UHF/microwave 
communications. 

In his foreword, ARRL executive vice-
president David Sumner KIZZ notes that 
it is planned to accompany this volume 
soon with a second one, containing con-
struction projects. Judging from the pres-
ent volume, this should produce a pair of 
manuals that will provide today's and 
tomorrow's UHF/microwave experi-
menters with the kind of invaluable ref-
erence information that the original 
ARRL Handbook has provided for gener-
ations of people working at HF and VHF 
— both amateurs and professionals. 

Written by about 26 different contribu-
tors, many of them professional engi-
neers and/or academics as well as radio 
amateurs, this volume provides a wealth 
of solid theory and practical information 
on propagation, microwave devices, 
transmission media, design techniques, 
antennas and feeders, microwave fabri-
cation, measurements and computer 
aided design. Some of the information 
has previously appeared in the League's 
monthly magazine QST, but a large pro-
portion has been written especially for it. 
And as usual with ARRL publications, 
there's an excellent balance between the-
ory and practice. 
Also available (separately) to go with 

the present manual is a companion 
floppy disk, which provides some 26 dif-
ferent computer programs to run on an 
IBM-compatible PC, and assist with de-
sign calculations. Of these 25 are written 
in BASIC, while the remaining one is in 
compiled Pascal. The programs on the 
disk cover such tasks as design of loop 
yagi, long yagi, log periodic, helical, 
horn and parabolic dish antennas; system 
noise figure calculation; design of trans-
mission line transformers, resistive at-
tenuators, waveguide filters, matching 
networks, microstrip lines and inductors; 
and calculation of path loss. 

In short, the book alone provides an 
excellent information resource for any-
one working at UHF and microwaves, 
with the optional disk providing addi-
tional help with design calculations. 
Congratulations to all involved in this 
project, and I for one look forward to 
seeing the companion practical volume 
with great interest. 
The review copy came from Stewart 

Electronic Components, of 44 Stafford 
Street, Huntingdale 3166 (PO Box 281, 
Oaldeig,h 3166), which can supply cop-
ies by mail for the prices shown. (J.R.) 

HEMTs and such 
SEMICONDUCTOR 
HETEROSTRUCTURE DEVICES, 
by Masayuki Abe and Naoki 
Yokoyama. Published by Gordon and 
Breach Science Publishers, 1989. Soft 
covers, 216 x 141mm, 98 pages. Price 
US$60.00. ISBN 2 88124 338 X. 
This is the eighth volume in Gordon 

and Breach's 'Japanese Technology 
Review' series of monographs, of which 
other volumes have been reviewed in 
these pages. Edited by prominent aca-
demics and researchers in Japan, the 
monographs provide insight into specific 
areas of current technology, from a Jap-
anese viewpoint 
As is clear from the title, the current 

volume deals with the theory and appli-
cations of semiconductor ' hetero-
structure' devices — devices whose 
behaviour depends on the special con-
ducting properties of a heterojunction' 
region, usually between regions of GaAs 
and AlGaAs. The most well known of 

THE AR. 

UHF! MICROWAVE 

EXPERIV1ENITER'SÁ 
IVIANLIAL 
  CAAPC, IENIS 

SEMICONDUCTOR 
HEIEROSTRUCTURE 
DEVICES 
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these is the HEMT or `high electron mo-
bility transistor', which offers impress-
ive performance at microwave and 
millimetre-wave frequencies. The book's 
authors both work in the research labora-
tories of Fujitsu, in Atsugi. 

Basically it's split into two sections, 
the first of which discusses the physical 
principles and operational characteristics 
of HEMTs, along with their analog and 
digital applications. The second section 
then deals with the resonant tunnelling 
hot electron transistor or `RHET', the 
resonant tunnelling bipolar transistor or 
`RBT', and recent advances in the tech-
nology of InGaAs-based devices. It also 
discusses the microwave characteristics 
of resonant tunnelling devices. 
As with the other monographs in the 

series, the material is presented clearly 
and concisely and has informative 
illustrations. Each section is also pro-
vided with an extensive list of refer-
ences, allowing further research if 
desired. This would make it a good 
choice for anyone wanting or needing an 
authoritative reference on heterostruc-
ture devices. 
The review copy came direct from 

Harwood Academic Publishers, of PO 
Box 786, Cooper Station, New York NY 
10276. No information was supplied 
about any Australian distributor, but the 
publisher apparently runs a `Science and 
Arts Society' book club which will sell 
direct by mail to individuals, at dis-
counted prices. (J.R.) • 
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OBIATEré YOUR ONE STOP 
DISTRIBUTOR OF 

TEST & MEASURING INSTRUMENTS 

Fluke Upgrades 70 Series... 
Adds to Range... Lowers Some Prices! 

It's hard to improve on a classic multimeter, but Fluke 
has risen to the challenge! 

Three new multimeters - Top-of-the-line Fluke 79 and 
29 offer capacitance, frequency, fast 63-segment bar 
graph and other features plus entry level Model 70 delivers 
unparalleled Fluke quality and safety. 

Models 73, 75, 77, 21 and 23 are all upgraded - all for 
example now have Touch-HoldTm 

Fluke 70 
Lowest cost Fluke DMM 
ever! 
• Now has automatic Touch 
Hold® (retains reading 
when probe is removed) 

• New TL75 test leads with 
HardPoints114 

• Range hold and manual 
ranging 

• Continuity beeper 
• 0.5% basic accuracy 
• Vdc from 100µV to 1000V 
• Vac from lmV to 750V 
• 300mV range 
• Ohms from 0.1 to 32M11 
• All inputs protected 
• Battery saving "Sleep 
Mode" 

$125.00 (ex tax) 
$146.00 (inc tax) 

Fluke 73-II 
All Fluke 70 features plus 
• Improved accuracy 
• Now has 10A range (20A 

for 30seconds) 
•Withstands 4800VA 

$175.00 (ex tax) 
$203.00 (inc tax) 

Fluke 75-II 
All Fluke 73 features plus 
• Improved accuracy 
• 32 and 320mA ranges 
• 10µA to 10A 

$260.00 (ex tax) 
$302.00 (inc tax) 

Fluke 21-II 
Similar specifications to 
Model 75 

• Now has 10A range 
• Yellow model for high 
energy applications 

$260.00 (ex tax) 
$302.00 (inc tax) 

Accuracy Comparison 
Range 70 73 75(21) 77(23) 79(29) 
Vdc 
Vac 
Ohms 
Adc 
Aac 
Frequency 

0.5%+1 
2.0%+2 
0.5%+1 
NA 
NA 
NA 

0.4%4 
2.0%+2 
0.5%+1 
1.5%+2 
2.5%+2 
NA 

0.4%+1 
2.0%+2 
0.5%+1 
1.5%+2 
2.5%+2 
NA 

0.3%4 
2.0%+2 
0.5%4 
1.5%+2 
2.5%+2 
NA 

FLUKE 
Don't forget the popular Fluke 80 Series Multimeters too. 

Cal/ us for advice on choosing the right multimeter for your application! 

Fluke 77-II 
All Fluke 75 features plus 
• 0.3% basic accuracy 
• Protective holster and 
Flex-Standne 

• Lower Price 
$295.00 (ex tax) 
$343.00 (inc tax) 

Fluke 23-II 
Similar specifications to 
Model 77 

• Yellow model for high 
energy applications 

$295.00 (ex tax) 
$343.00 (inc tax) 

Fluke 79 
All Fluke 77 features plus 
• Improved accuracy 
• Capacitance 10pF to 
9999e 

• Frequency 1Hz to >20kHz 
• Displays ac voltage in 
frequency mode 

• High resolution (0.01S2) 
Low-Ohms range 

• High resolution 63 
segment analog bar 
graph updated 40 times/ 
second 

• SmoothlngTM provides 
stable average of 8 
readings for variable 
signals 

• 4000 count display with 
15 annunciators 

• 10000 count mode on 
selected ranges 

$350.00 (ex tax) 
$406.00 (inc tax) 

Fluke 29 
Similar specifications to 
Model 79 
• Yellow model for high 
energy applications 

$350.00 (ex tax) 
$406.00 (inc tax) 

Ask for our FREE 16 page 
Shortform Catalogue 

SPECIAL OFFER! 
FREE Soft Case with all 70 & 80 
Series Meters this Month. Model 
87 has additional Free De•Luxe 

Test Lead Set 

Detailed brochures and specifications available. We are factory trained to advise 
on your requirements for general purpose Test 81. Measuring Instruments 

10)F37_,n',ll' :_2D= 11r)p) 
129 Queen Street, Beaconsfield P.O.Box 37 Beaconsfield NSW 2014 
Tel : ( 02) 698 4776 Telex : AA71958 Fax: (02) 699 9170 
OLD : Electro Technical Systems Old, Tel (07) 356 2699, Fax (07) 356 0456 
W.A. : Leda Electronics,Tel (09)361 7821, Fax (09) 470 4641 

WSA 

READER INFO NO. 27 
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HI GH TECHNOLOGY AND 
THE BANANA REPUBLIC 
Why is it that on the whole, Australia can't seem to build itself a viable, up to date and competitive 
manufacturing industry? Here's an attempt to answer that question, by an engineer who put a lot 
of effort into building up a local hi-tech manufacturing firm — only to see it become a victim of 
financial pressures. 

by LAURIE LARSEN 

Many developed nations are embrac-
ing high technology as a means of 
achieving affluence, growth and power. 
The reasoning behind this is fme, but let 
us pause, and reflect on high technology 
at the consumer level. 
Your new car with its computer con-

trols, with its electronics coupled to sen-
sors, is your new toy. This is exciting 
and great, but let this technical wonder 
malfunction, and service is required — 
then it is very likely that frustration and 
disappointment will reign. 
Your personal computer fails and you 

lug it in for service. Be prepared for 
delays and excuses, with the usual 
"We'll have to get a part". You may also 
end up after months of more excuses 
being told "We can't get the part". 
When your washer or one of your 

other space-age appliances stops work-
ing, then it is usually less wearisome to 
simply buy a new one. Your colour TV, 
video recorder and all the other trap-
pings of an affluent society are great, as 
long as they continue to work and don't 
need service. 

Let's look at this service problem and 
its causes. When life was simple and 
life's comfort aids were also simple, 
most malfunctions could be resolved, 
and fixed, at the user level. There were 
few inbuilt design mysteries. Then along 
came semiconductors and the silicon 
chip, with research and development 
moving with it. Engineers and scientists 
were trained from high school in this 
new technology. At the chip level it is 
easy and cost effective to build com-
plexity, functions and features into 
designs. 
A new technical philosophy was born 

with the chip, or microprocessor, as an 
integral part of the new age products. A 
fresh breed of technician arrived: the 
software writer, and with him data sys-
tems proliferated until our whole way of 

life was altered. When this mass of 
micro-technology passed from infancy 
to adulthood, the people involved in its 
growth became a sub- culture — where 
bytes, bits, floppies and hard discs be-
came another language, understood by 
those involved but alien to the average 
person. 
This technology was like a cancer, as 

it eventually controlled the host — be it 
cars, entertainment, banking or home 
products. And like the integration of an 
alien culture, problems came with it. 

Support lost 
Training of the necessary technical 

people to service these sophisticated 
products skilfully has lagged behind the 
speed with which they are becoming an 
integral part of our lives. 
When design, development and 

manufacture were done in Australia 
there was close liason between Sales, 
Engineering and Service — which 
meant that upon a product's release, all 
concerned were conversant with it. But 
with the relocation of our manufacturing 
industries to low labour cost countries, 
whole sectors of industry disappeared 
from Australia. And when the manufac-
turing went, the support industries also 
disappeared. 
One manufacturing industry that dis-

appeared was consumer electronics — 
that is, TV and radio manufacturing, etc. 
This industry was supported by com-
ponent manufacturers who supplied it 
with Australian designed and manufac-
tured components. 
Now almost 100% of electronic com-

ponents are imported, and all relevant 
technology associated with the develop-
ment of these is done overseas. This 
means that Australia's electronics 
capability now relies completely on im-
ported bits and pieces. With the disap-
pearance of consumer electronic 

manufacturing and its support industries, 
a valuable training ground for oncoming 
technical service people no longer ex-
isted. Therefore today's emerging ser-
vice technicians largely lack diverse 
industries in which to gain solid ground-
ing in technical service `knowhow'. 
Apart from the service departments of 

some appliance retailers, many ser-
vicemen are self taught and muddle their 
way through, with the subsequent dis-
enchantment for those needing service 
for their foreign-designed and produced 
products. 

Dying breed 
A dead, or at least dying breed in 

Australia is the experienced circuit 
designer. Any advertisement for techni-
cal staff produces a collection of half-
baked hopefuls with little actual 
experience — and worse, few places to 
get it. 
The vast range of impressive com-

puter, communication, entertainment 
and industrial electronic products avail-
able in Australia today are mainly con-
trolled by large scale integrated circuits 
(LSI's), with the technology of masking 
and processing (apart from some 
software writing) being done overseas. 
The fact being that the countries that 
designed the products now control both 
the markets and the research and 
development. 
University education is a very neces-

sary part of any society, but unless a 
reasonable proportion of the graduates 
belong to technology and there is fertile 
ground in which to grow, after gradua-
tion, our nation will slip further behind 
those bustling energetic ones to the 
North of us. In Australia, at present, 
there are now two defined areas which 
offer limited scope for graduates in 
electronics engineering. 
They are the telephone communica-
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tions and the areas associated with it, 
and the computer industry. 
The latter, unfortunately, usually con-

sists of a series of imported boxes, and 
printed circuit boards which are then as-
sembled into systems, by an engineer. 
What is in each box, at board level, is 
usually of little concern to a systems en-
gineer. 

In Australia, 'grassroots' research and 
development is an ailing and reducing 
factor, which profit-driven companies 
rarely encourage. 
An answer to high labour assembly 

costs could rest with robotics, but here 
the spectre of support industry also 
looms. Most robotic assembly systems 
are imported, and computer controlled, 
with major components of precision 
mechanics. 

Service is a critical factor for the effi-
cient use of the system. This is not just 
some technician running through a 
series of tests — it needs highly trained, 
and experienced people who are relaxed 
with more than one discipline. It also 
needs a support industry that can rapidly 
fabricate an urgently needed precision 
part, be it mechanical or electronic. 

If we get past this hurdle we enter the 
numbers game, which after all is the 
reason for robotic assembly. Our 
geographic position in the world means 
a long haul to any potential export 
market, which logically adds to costs. 
Unfortunately we, like it or not, are 

perceived overseas to be unreliable both 
in delivery and quality, and we are not 
seen as a serious manufacturing country. 

This position, of course, equates to a 
large handicap in the export derby. 
With our small population internal 

regeneration is not possible to compen-
sate for unavailable export markets, and 
our almost 'open door' policy to imports 
only compounds the situation. 
The answer to these problems cannot 

now be found politically. It is too late for 
that, and as productive creativity is a 
short commodity in the Halls of Power, 
no solution is possible from there. We 
have harnessed our nation's destiny to 
others, and are grateful to receive in 
return low commodity prices — plus 
huge debts, to finance our standard of 
living. 
We have politicians frantically trying 

to damp down internal demand — which 
is•trying to fix the result, instead of the 
cause. This means that our standard of 
living was, and still is, harnessed to 
wool, agriculture and minerals. 
This should never have been allowed 

to continue. We had the chance for 
change years ago, but the retention of 
the status quo was so easy. Even at this 
late date our leaders speak wistfully of 
returning wool and mineral prices, in-
stead of examining other options. 

Heads in the sand 
When the German camera and the 

Swiss watch industries were replaced by 
technology, our own heads were in the 
sand, preventing us from seeing wool 
ever being replaced by synthetic fibres. 
But this is now well advanced, being 
helped along by our pricing policy. 

What we must not be confused about 
is this: we must drop our dependence on 
low return primary industries, and 
embrace value-added secondary in-
dustries — preferably technology based, 
but aimed at world markets. 
Of course this is going to cost effort 

and money. But Japan's success was 
only possible because of worker, banker 
and government attitude and contribu-
tion. Maybe it is too late. 
Unfortunately if that is true, the 

'banana republic' scenario could be our 
destiny in the twenty-first century. 
As a short term band-aid during this 

term of low demand for wool and 
minerals, should we not look at making 
it harder to import finished goods into 
Australia? 

It is apparent that internally we have 
the capability to buy more and more im-
ported products, recession or not — 
often at high prices. But because of the 
low return we receive for our export 
commodities, our nation cannot finance 
the external costs of these products, 
without large borrowings. 

It really doesn't take an Einstein to see 
the problem and the solution. But it 
would take some real courage from our 
politicians, especially after the relevant 
industries were previously destroyed by 
them (for whatever reasons). 
As we are moving to low, or even 

zero, tariff levels, we should, for once, 
hesitate and see what benefits we 
Australians accrue from these projected 
changes. Especially when in reality 
many countries have both visible, and 
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LASER GIVEAWAY! 
High quality 2mW Phillips LASER 
HEAD: Encapsulated and wired, 
has a very tight beam (0.95mR) 
which makes it intense, and 
suitable fur most applications. 
Supplied with out newest 12V 
"Universal Laser Inverter" kit which 
powers all He-Ne tubes, comes 
with a totally prewound 
transformer, instructions, plastics 
casing, is very easy to construct, 
is very efficient, and is guaranteed 
I $ 175 for the pair!! Alternatively 
you can purchase the same Phillips 
head with a very small 
proffessional, ready made mains 
(240V) power supply, which even 
has a 5V TTL interlock. The price 
with the proffessional power 
supply??: Only $210 for the pair!! 
Definitely not for kids!: Laser light 
and High Voltage DANGERS. 
OATLEY ELECTRONICS - For our 
details search this section. 

INFRA RED NIGHT 
VIEWER 

- KIT ( E.A. May/Sept. 90) We have 
extendcd this SPECIAL because 
of a LIMITED purchase of some 
6032A t..bes which were removed 
from raw, and near new 
equipment. Simply, an increadibly 
priced WT BARGAIN! You would 
normally pay over $2000 for a 
viewer which uses a similar tube, 
All the tubes are 'AS NEW", and 
are GUARANTEED not to have any 
blemishes! THE PRICE OF THIS 
BARGAIN??: ONLY: $259  
includes a 6032A tube, all 
electronics ( kit), ample plastics for 
the case and a 75mm round I.R. 
filter which can be out to suit your 
torch. All you need to finish off 
this kit is a good torch, any old 
camera lens, and a small 
magnifying glass or an eye piece: 
Full instructions provided. A 
limited number of high quality 
military lenses and eye pieces are 
available at $50 for the pair. 

MAJOR CARDS ACCEPTED WITH PHONE 
& FAX ORDERS. CERTIFIED P+P: 
AUSTRALIA: $6, N.Z. ( Alr-Mall): $ 10 

OATLEY ELECTRONICS 
P.O. Box 89 OATLEY, 

N.S.W. 2223 

Tel: (02) 579 4985 

Fax: (02) 570 7910 

High Technology 
invisible import barriers of some kind. 
There should be no return to inefficient 
manufacturing. 
But let us analyse that inefficiency — 

is it volume, quality, design, or purely 
cost related? All of these can be set right, 
with a will to do so and the correct 
manufacturing climate created by the 
Government, unions and the manufac-
turers. 
Imagine Australia's sudden involve-

ment in a shooting war. Our supply lines 
are cut, and we are on our own. The 
army would, because of lack of 
manufacturing and support industries, 
rapidly sink into a true rifle-armed in-
fantry. Even replacement radio equip-
ment is unavailable locally, there being 
virtually no Australian manufacturer of 
the components or semiconductors 
which are the heart of modem com-
munications. 
Our much vaunted high-tech army, 

navy and air force electronic equipment 
could rapidly become costly inoperative 
junk. 
Think this is an exaggeration? It is not, 

rather it is a frightening situation for a 
once prosperous country. 

Many causes 
We can blame our politicians, who of 

course must accept some of the respon-
sibility for part of our decline. We can 
blame greedy unions for high wage 
demands, but they are only reacting to 
cost pressures. 
We can blame our financial institu-

tions for their quick-buck philosophy. 
We can also blame our Australian lack of 
work-pride, our ' She'll be right, mate' 
mentality. The cause, of course, 
embraces all of the above but there are 
also other reasons. National leadership, 
lack of foresight and statesmanship to 
name a few, among many. 
We are approximately 17 million 

people — over governed, over taxed and 
over controlled, who are now paying for 
the mistakes, incompetence and omis-
sions of the past. We have a billion-dol-
lar edifice erected to the vanity of our 
politicians, and yet, conversely we 
receive begging letters from hard 
pressed institutions to assist in the sup-
port of families in poverty. 
We have a welfare system which is 

used and milked by the unscrupulous. 
We pander to vocal minorities, irrespec-
tive of the cost. Our legal system is in-
habited by the greedy, feasting on 
misfortune. Our health system is an un-
happy mixture of greed and dedication. 

Our society has grown cynical of all 
things associated with ` government'. 
With the threat of a banana republic 
hanging over us, not much thought is 
directed into the growth of the nation — 
the main effort instead going into 
wondering just how we could have been 
led into this situation. 
We are now positioned like a failing 

business, where the manager has lost 
control, or concern. Where the main ac-
tion is retrenchment, where decisions are 
crisis based (and therefore desperate) 
and where the remaining employees per-
form their duties in a half-hearted and 
demoralised fashion. 

All this took us 200 years to achieve. 
Our two hundredth birthday was feted 
by the world, and politicians took credit 
wherever possible. But a nation is more 
than glass and concrete structures, of 
cluttered highways, and of posturing 
politicians. It is frightening to realise the 
high proportion of our export earnings 
that is used to pay interest on our bor-
rowings. Everyone is paying, in one 
way or another. 

It would be interesting to consider, in 
hindsight, what could have been 
achieved by our manufacturing in-
dustries if only a part of this huge 
amount had been available for moder-
nisation of manufacturing plant and ex-
port market generation. • 

About the author 
Laurie Larsen is an experienced 

electronics engineer who spent 10 
years building up and running his 
own business in Sydney, developing 
and manufacturing micro-processor 
based appliance con-trollers. By early 
1987, Appliance Control Systems had 
nearly 70 employees and was export-
ing products worth around $12 mil-
lion per year. However later in the 
same year the business was forted to 
close, due to financial difficulties. 

After graduation, Mr Larsen spent a 
year doing research into the Peltier ef-
fect, decay in phosphors and C14 
dating. He then spent 10 years at EMI, 
as Development Engineer in charge of 
the Special Projects Laboratory. 
During that time he developed an 
automatic cross-correlator for use by 
the Australian Naval Research 
Laboratories, and a proton mag-
netometer for airborne mineral sur-
veys. 
Other inventions to his credit in-

clude an automatic shutoff for steam 
irons, now in world-wide use, and a 
method of controlling relays with a 
microprocessor for arcless high-cur-
rent switching. Both of these are 
patented. 
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SPECIALISING 
IN 

MEMBRANE SWITCHES 

DESIGNED 
AND 

MANUFACTURED 
TO CUSTOMERS 
SPECIFICATIONS 

READER INFO NO. 6 

• PRESSURE SENS. LABELS 

• SERIAL No. PLATES 

• CONTROL PANELS 

• FLEXIBLE PCB'S 

• BACKLIT PANELS 

• FACIA PANELS 

Phone: (03) 877 2511 
Fax: (03) 877 6332 

008 333 207 
,e 

WORLDWIDE 
. . . the choice is crystal clear when you 

want custom made quartz crystals FAST! 

"THE AUSTRALIAN COMPANY" — the choice is crystal clear 

Hy-QInternational 
Be it a Jumbo Jet or a local courier Hy-0 appreciate that 
stand down time represents lost revenue — so we have 
tailored our operation fOr efficient, fast service as a world 
leader in crystal technology with out bases on four 
continents... in Australia, Singapore, Great Britain, USA 
... we have the resources and technology to 
unequivocally guarantee our quality and service. 
Hy-O also manufacture and stock Crystal Filters, Dil 
Oscillators, MPU Crystals, Clock Crystals, SPXO and 
TCXO Oscillators etc. 

I ROSELLA STREET, FRANKSTON, 
VICTORIA 3199 
(P.O. BOX 256, FRANKSTON) 
TELEPHONE: (03)783 9611 
FAX: (03) 783 9703 

Our special eme 
service slips in nCy 

to overdrive 
to despatch within ' ztizish speci sixal 

tances —  for others. 24 hours 
b aer s luf oos rrt r ne 

for 
tenw%k 9uablY crystals is 
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EXPRESS!!! 

READER INFO NO. 7 

Talk to the Australians 
who build the world's most 

popular data logger. 
There is a simple reason we are 

popular with our users. Datatakers 

are the simple solution to the 

most complex data logging and 

monitoring problems. 

If you need to record data 

from a few or many hundreds of sensors 

we have a model for you. If you need transportable 

memory storage we have memory cards. If you need to 

monitor processes and have alarms when setpoints 

are reached we can help you. If you need to 

operate in remote areas on battery power, with 

modems or radio links we can help. If you need 

to measure thermocouples, strain gauges, RTD's, 

counters, voltages, currents, in fact any 

measurement, we can help you. If you need 

an LCD display for data and alarms 

we have the answer. 

Talk to us now. The 

solution to your problem will 

be simple, won't cost the earth 

and will be a joy to use. 

In over twenty six countries 

engineers turn to Datataker. In 

Australia you can talk to the people 

who designed them. 

Data Electronics 46 Wadhurst Drive, Boronia 3155 
Tel (03) 801 1277. Fax: (03)800 3241. 
READER INFO NO. 8 





Moffat's 
Madhouse... by TOM MOFFAT 

Why won't the Government DO something? 
I was watching a programme on ABC 

television the other night: `Overseas 
and Undersold'. It was investigating 
the reasons Australia sometimes 
doesn't succeed too well on world 
markets. In this instance, it seemed to 
be because our businessmen were not 
entertaining their contacts in the cor-
rect manner, in places like Japan and 
Taiwan and Hong Kong. Or because of 
our wharfies and our waterfront sys-
tem, seen as a 'joke' overseas. 
We saw inventors of products with 

international potential, stymied from 
square one. "I worked my guts out to 
produce this thing, but I couldn't get 
any government help". Or — "I took it 
from department to government depart-
ment, but they just passed me on to 
someone else..." Again: "The govern-
ment just didn't seem interested in..." 
(etc, etc). 
Does the government run our lives? 

Well, I suppose it does in many ways, 
but do we have to encourage it? Lie 
back and think of England, as they say? 
Why is it that the minute somebody 

comes up with a good idea in Australia, 
the first thing they do is go to the 
government? I have learned from ex-
perience that the smartest thing to do is 
to turn around and run the other way, as 
quickly as possible. 
The government, of course, en-

courages people to become depend-
ent on them for business success. 
Every state has its ' economic 
development corporation' or 
'development authority' or, would 
you believe, ' business incubator 
scheme'. They are supposed to help 
people with ideas get their projects off 
the ground ("I'm from the government 
and I'm here to help you..."). They pro-
vide advice, and sometimes money, but 
there are always strings attached. More 
than strings — tentacles! 
One tends to get sucked into these 

things. If the government hears you've 
got something good going, the ap-
propriate department may approach 
YOU, offering to help get your product 

to market. Well, not exactly offer; you 
are ' urged to apply'. This means paper-
work, and lots of it. 
I once worked for a firm that 

produced various electronic gadgets, 
mostly of my own design. We decided 
to have a go at the ' assistance' being 
offered. 

"Fill out these forms", we were told. 
"Prepare a submission", and then... 
"You'll need to prepare a business 
plan". 
We went immediately into red tape 

mode. There were three partners in this 
business, and they set about preparing 
the financial side of the submission — 
production schedules, expected cash 
flow, and lots of other accounting. 
My job was to prepare technical 

descriptions of the products we wanted 
to promote, and I also had to provide 
evidence that I was capable of design-
ing the products that I had just 
finished designing. 
This whole exercise took several 

weeks of round-table discussions, fol-
lowed by long sessions in front of the 
word processor. Further development 
work was pushed aside during this 
time; the weeks produced many com-
puter disks full of text and facts and 
figures, and reams of paperwork, all 
ready to give to the government. The 
real purpose of our business, coming up 
with innovative electronic products, 
was put on hold. 
Once the paperwork was submitted, 

we started receiving visits from 
government 'experts', who didn't real-
ly seem to have any idea what we were 
trying to do. 
This one guy kept saying he 'had a 

handle on it', as I tried to explain our 
products in the most basic possible 
way. He would then report to other 
people, who would then come back and 
make me start explaining at square one 
all over again. 
Meanwhile our development work 

languished in the corner. 
One of our prize ideas got a big 

knock-back from some academic fel-

low connected with the federal govern-
ment, because he said the partners in-
volved in the venture ' had no 
experience in business'. This was 
despite the fact that one of the partners 
was also the state manager of a national 
automotive parts firm, and another had 
made enough in the earthmoving busi-
ness to buy himself a $200,000 yacht 
as his latest toy. The guy who had 
recommended against our idea had 
floated straight out of a university 
into his government department; he'd 
never had to spend a day in 'business' 
in his life. 
The only government assistance we 

ever got in the end was from an in-
dustrial designer, who helped design 
the cases and packaging for our 
products. 
He really did work hard for us, both 

within the government and at his 
own home. But the only product of 
his that ever made it to market was 
rejected by many buyers because it 
'looked too amateurish'. 
The thing worked great, it just looked 

like a backyard job, and people 
wouldn't buy it. 
Despite the recession ills, there are 

still some very successful businesses 
operating today. A few years ago I went 
to a Christmas function thrown by a 
Tasmanian electronics company, which 
continues to thrive and grow despite 
the hard times. 
After quite a few beers I got into a 

real heart-to-heart chat with the firm's 
managing director. I asked him if the 
government had helped in any way 
toward his quite startling success, and 
his answer was short and sharp: "I told 
them to go to buggery!" 
I guess what this businessman meant 

was that over the years, he had avoided 
spending the thousands of non-produc-
tive hours needed to fill out govern-
ment forms, returns, and reports to 
account for whatever assistance he 
might have received. 

It seems that a large proportion of 
companies that do receive assistance 
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fail in a short time. Their establishment 
is announced with much ballyhoo - 
maybe even the Premier turns up to cut 
the ribbon. And then six months later, 
bang! There's a closing down sale, 40 
people retrenched, and the company 
goes bye-bye, perhaps still owing a few 
million to the government. 
I sometimes suspect one reason this 

happens is that these companies start 
out with big ideas and big debts, but 
they promise to provide jobs, which 
turns on the government. But, as we all 
know, the bigger they are the harder 
they fall. 
I know of many people now who are 

no longer in the ' official' workforce. 
They either got the boot when their 
employer was 'rationalising', or they 
chose to get out while the going was 
good. I am one of those people. 
When the crunch comes you have the 

option of going on the dole, or of trying 
to construct a job for yourself. Around 
Tasmania at least, the second option is 
by far the most popular, and many 
enterprises are now being run by one 
person, from home. 
The voice of experience has taught 

those people (us) a couple of home 
truths: don't go into debt, and stay clear 
of government assistance. 
You can spend your whole time 

doing what you do best, and if it goes 
bung, at least you can simply cease 
trading without ending up owing 
thousands of dollars to someone else. 
This must be the original 'cottage 

industry', doing business the way it 
was done a hundred years ago. 
As I said, I was pushed into this unof-

ficial workforce by the demise of my 
last full-time employer. I did a bit of 
contract design work, wrote lots of 
magazine articles, but still had trouble 
making it above what is generally ac-
cepted as the poverty line. Thank good-
ness for working wives! 
But then I got brave; I took the 

plunge into a home manufacturing 
business, a cottage industry, in the form 
of the Listening Post II project. 
I decided to do the whole thing 

myself, no financing, no middlemen. 
I would personally produce Listening 
Post II kits, right there on my dining 
room table, and sell them only by 
direct mail. 
As for finance, I managed to dredge 

up $500 from the family's life savings 
to buy enough bits to produce the first 
10 kits. If the project turned out to be a 
100% dud and not one person ordered a 
kit, I'd only be out the $500 and a lot of 
wasted time. 
As it turned out, the first 10 Listening 

Post II kits were sold the day after the 
January issue of Electronics Australia 
published Jim Rowe's review of the 
project. So the profit from those, along 
with the fee I got for writing the article 
in the Radio Experimenter's Handbook, 
gave me enough bickies to finance the 
parts for a further 50 kits. 
These went like hot cakes, and the 

money from them financed the bits for 
another 50 kits and the purchase of an 
IBM-AT clone computer to use to 
develop the EGA, VGA, and Super-
VGA versions of Listening Post II. 
The second run of 50 kits sold as 

quickly as the first lot, so this time I 
used the money from them to buy parts 
for a run of 100 more kits. This was 
starting to turn into big bucks, but 
again it was not borrowed money - it 
was just the income from earlier sales. 
By now the Radio Experimenter's 

Handbook itself had come out, and this 
unleashed a mighty demand for the Lis-
tening Post II kits. The second 100 dis-
appeared within a couple of months, so 
now I've just ordered the parts for a 
third run of 100. 

If, for some reason, the orders stop 
coming tomorrow, I'm stuck with the 
parts for 100 kits, almost. But I've been 
a bit conservative, and only ordered 
50 circuit boards and 50 of the special 
switches used with the Listening Post 
II kits. 
These are the things that are useless 

for anything but Listening Posts. But if 
I'm stuck with the rest of the stuff, I'll 
just have to come up with some other 
project using those parts. And I've al-
ready got a few ideas cooking, whether 
the next 100 kits sell or not. Anyhow 
I'm now pretty well committed to 
doing an Amiga version of Listening 
Post II, so that should account for a lot 
more kits - I hope! 
'What this all means is I've at long 

last stumbled onto a way to concoct a 
job to replace the one I lost, without 
any outside finance and without any 
help (or interference) from the 
government. 
I won't even attempt to claim it's as 

easy as working for a boss. I'm now 
working 60 or 70 hours a week (this is 
being written on a Sunday afternoon), 
for much the same pay I used to get for 
40 hours when I had a 'real' job. But at 
least I'm working, and once I get some 
efficiencies sorted out I hope to have a 
thriving little business. 
Many Listening Post buyers have 

asked for a list of other kits I have 
available, so I can certainly see which 
way things are heading. Stay tuned for 
further developments! 

It is with sadness that I predict that 
many of you employed people reading 
this column this month, will be without 
jobs next month. That's the way the 
system works at the moment. 

Just last night I was talking to a guy 
on my amateur radio set who was 
moored on a small yacht in Sydney 
Harbour. He was alone, aimlessly head-
ing north after losing his job in Mel-
bourne to, as he put it, ' the policies of 
Hawke and Keating'. 
The poor guy must think it's the end 

of the world; I certainly did when I got 
the boot. But he'll eventually come 
drifting back, once he's got his act 
together and learned to accept his posi-
tion. Maybe he'll find a way to make 
some money. Or maybe he'll MAKE a 
way to make some money. 
So my advice to any of you out there 

who find yourselves on the scrap-heap 
is this: you can obviously do something 
useful, or you wouldn't have had a job 
in the first place. 
Maybe now's the time to start doing 

your thing for yourself and your fami-
ly, instead somebody else. Maybe the 
loss of a 'job' is what was needed to 
push you into a more satisfying life 
than you've ever had before. Think 
about it! 

UV MATERIALS 
3M Scotchcal Photosensitive 

Pack Price Pack Price 
250x 300mm 300x 600mm 

8001 Red/Alum. 86.00 98.00 
8003 Black/Alum. 12mm 95.00 106.00 
8005 Black/Alum. 86.00 98.00 
8009 Blue/Alum. 86.00 98.00 
8130 Black/Gold 109.00 130.00 
8006 Red/Transp. 77.00 88.00 
8010 Green/Transp. 77.00 88.00 
8011 Red/White 77.00 88.00 
8012 Blacteransp. 77.00 88.00 
8013 Black/Yellow 77.00 88.00 
8014 Bluerfransp. 77.00 88.00 
8015 Black/White 77.00 88.00 
8016 Blue/White 77.00 88.00 
8018 Green/White 77.00 88.00 
8060 Black/Silver 77.00 88.00 

ACCESSORY FILMS: 
8007 Reversal Film 47.00 63.00 

RISTON 3400 PCB MATERIAL 
SIZE SINGLE DOUBLE 

INCHES SIDED SIDED 
36 x 24 $96.00 $124.00 
24 x 18 $48.00 $ 62.00 
18x 12 $24.00 $ 31.00 
12x 12 $16.00 $ 20.80 
12 x 6 $ 8.00 $ 11.00 

KALEX UV LIGHT BOX 
KALEX ETCH TANK vim 

All prices plus sales tax if applicable 

40 Wallis Ave III 
East Ivanhoe 3079 
(03) 497 3422 

497 3034 
Fax (03) 499 2381 

ELECTRONIC COMPONENTS & ACCESSORIES 
• SPECIALIST SCHOOL SUPPLIERS 
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PHILIPS 
Its a 50MHz bandwidth 
Digital Storage Scope plus... Full 3000 count OMM 
• 25MS/s dual channel digital storage 
• 8-bit, 25 levels/div vertical resolution 

• 7ns rise time, 4Ons glitch capture 
• lOns/div to 5s/div timebase 

• Stores 8 waveforms (95 & 97) and 10 set-ups (97) 
• Measuring cursors (95 & 97) 
• "Auto-Set" automatic set-up of parameters, 

e.g. volts/div, time per div and triggering for any 

input signal 

Ask for our FREE 16 page 
Shortform Catalogue 

- Special account facilities 
available for Education and 
Government Departments 
Express delivery throughout 
Australia and South Pacific 

• Functions include Min/Max recording, Touch 
Hold, Relative and Percentage values, 
Autoranging etc 

• dBm, dBV and dBW (95 & 97) 

Simultaneous display of waveform and DMM 
functions... 
• 5 Soft Keys for commands via pop-up menus 
• 12cm, 240x240pixel Super Twisted Nematic LCD screen 
• Fast reaction microprocessor control with extensive use 

of ASICs for low power consumption and high 
bandwidth 

• Floating high voltage measurements up to 600Vrros 
• Optical RS-232 Port for waveform plots, modem 

connection, set-up data, on-screen waveform 
comparison, field diagnostics and recalibration (97) 

• Low Power - 5W(typ) from NiCads, alkalines or car 
battery etc (4 hr internal battery) 

• Built-In component and baud rate testers and a sine, 
square and ramp signal generator (97) 

• Measures 47x130x260mm, weighs 1.5kg 

Model 93 Basic Scope plus Multimeter 

$1460 ex tax $1752 inc tax 
Model 95 Adds measuring cursors and 

recording function 
$1895 ex tax $2274 inc tax 

Model 97 Adds waveform and 

set-up memories, back-lit 
LCD, generator 

functions and 

RS-232 

interface 
$2350 ex tax 

$2796 inc tax 

Detailed brochures and specifications available. We are factory trained to advise 
on your requirements for general purpose Test & Measuring Instruments 

0113Mr 1= LIND) 
129 Queen Street, Beaconsfield P.O.Box 37 Beaconsfield NSW 2014 
Tel : ( 02) 698 4776 Telex: AA71958 Fax : ( 02) 699 9170 
OLD : Electra Technical Systems Old, Tel ( 0') 356 2699, Fax ( 07) 356 0456 
W.A. : Leda Electronics,Tel ( 09)361 7821, Fix ( 09) 470 4641 
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THAT'S RIGHT, by arrangement with leading distributor Obiat Pty Ltd, we have THREE 
superb new Philips Series 90 'ScopeMeter' handheld test instruments, to be won by lucky 
subscribers to Electronics Australia with ET/over the next three months. There are two model PM95 
ScopeMeters, and one top-of-the-range Model PM97 — giving a total prize value of $7344! 

All new subscribers, or existing subscribers who renew/ex-
tend their subscription, until August 30, 1991 will be eligible 
to win one of these 'state of the art' test instruments. 
The new Philips Series 90 `ScopeMeters' combine a full-

featured 3000-count digital multimeter (DMM) with a 
501V11-1z dual channel digital sampling oscilloscope (DSO), in 
a compact hand-held case which weighs only 1.7kg. Features 
include an `Autoser automatic setup key, high resolution 240 
x 240 pixel LCD display, a memory system capable of storing 
up to 8 waveforms and 10 control setups, and the ability to 
make floating high-voltage measurements up to 600V RMS. 

All instruments come with inbuilt rechargeable NiCad batter-
ies, an inbuilt battery charger, AC line adaptor, a set of test 
probes and a protective holster with multi-way tilt stand. 
The Model PM95 provides all of the features of the basic 

ScopeMeter, plus additional measuring cursor and recording 
facilities. The Model PM97 then adds further memories for 
waveform and control setup storage, plus back lighting for the 
LCD display, an inbuilt test signal generator, and an RS-232C 
serial interface for remote control and transfer of waveform, 
measurement and setup data to a personal computer or printer. 
Truly an outstanding handheld test instrument! 

So subscribe NOW, or renew/extend your subscription, to 
ensure that YOU have a chance to win one of these superb 
instruments! 

(Der mes 
ustr Ia with'EL 

A SUBSCRIPTION COSTS ONLY $47 FOR 12 MONTHS 
(12 ISSUES), INCLUDING POSTAGE — SAVE OVER 20% 

BONUS GIFT: 
EVERYONE who subscribes, renews or extends 
their subscription between now and August 30, 
1991 will receive absolutely free this very handy 
pocket-sized AC voltage tester. It's easy to use, 
totally safe (no contact required), and it normally 
sells for $13.95 — but it's yours free! 

To enter, simply fill out the coupon attached and send it with your cheque, money order 
or credit card details (card type, card number, expiry date and signature) to: Federal 
Publishing Company, Freepost No.3, PO Box 199, Alexandria 2015. Any enquiries can 
be made by phoning ((Y2) 693 9517. Unsigned orders cannot be accepted. 
1. The competition is open only to Australian residents authorising a new/renewal 
subscription before the last mail on August 30, 1991. Entries received after closing date 
will not be included. Employees of the Federal Publishing Company and Obiat Pty Ltd, 
their subsidiaries and their families, are not eligible to enter. To be valid for drawing, the 
subscription must be signed against a nominated valid credit card, or if paid by cheque, 
cleared for payment. 
2. South Australian residents need not purchase a magazine to enter, but may enter only 
once by submitting their name, address and a hand-drawn facsimile of the subscription 
coupon to Federal Publishing Company, PO Box 199, Alexandria NSW 2015. 
3. Prizes arc not transferrable or exchangeable, and may not be converted to cash. 

4. The judges' decision is final, and no correspondence will be entered into. 
5. Desaiption of the competition and instructions on how to enter form a part of the 
competition conditions. 
6. The competition commences on 29.05.91 and closes with the last mail on 30.08.91. 
The draw will take place in Sydney on 03.09.91 and the winners will be notified by 
telephone and letter. The winners will also be announced in The Australian on 06.09.91, 
and a later issue of Electronics Australia. 
7. The prizes are: Two Philips Model PM95 ScopeMeters, each valued at $2274, plus a 
Model PM97 ScopeMeter valued at $2796 — total value $7344. 
8. The promotor is Federal Publishing Company (ACN 000 237 598), 180 Bourke 
Road, Alexandria NSW 2015. Permit No.1C91/0000 issued under the Lotteries and Art 
Unions Act 1901; Raffles and Bingo Permit Board Permit No. 91/0000 issued on 
00/00/91; ACT Permit No. TP91/0000 issued under the Lotteries Ordinance, 1964; NT 
Permit No. 91/0000. 

THREE of these superb new 
handheld ScopeMeters to be 
won by lucky EA subscribers! 
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The rifleman, the duck hunter 
and a way to rejuvenate old valves 

If you're wondering about the two gun-toting individuals in the heading, they're actually the same 
bloke — me, as you'll discover when this month's first story unfolds. I was almost driven to take a 
gun to the set concerned, too! 

It all began when a colleague brought 
in a Thom model 9001 colour TV and 
asked if I would be prepared to try to fa 
it for him. It was fitted with a Mitsubishi 
IC' chassis, a development from the ear-
lier 'G' chassis. 
He had been working at it, on and off, 

for a fortnight and was now thoroughly 
fed up with it. I knew before I started 
just how he felt, and when I'd finished I 
knew even better the frustrations of 
going round and round in circles and 
learning nothing new each time round. 
The symptom was 'No Colour' most 

of the time, with only rare periods of not 
very good colour. Nothing could be done 
to provoke the return of colour — 
neither vibration, nor heating, nor cool-
ing had any effect. The set seemed to 
choose its own time to show colour, and 
its own time to turn the colour off. It was 
as good as a permanent failure, at least 
from the servicing point of view. 

Cut the 
Guesswork. 

Sadelta 
TC400 
field strength 
meter. Fit 
all your 
aerial 
systems right. 

Ask ,'our trade stockist for a copy of 
Jim Rowe's review, from E. A. June '90 

Peter C. Lacey Services Pty. Ltd. ACNO06893438 
74 Fulton Rd Mount Eliza 3930 Tel 03 787 2077 

READER INFO NO. 10 

My friend had checked the voltages 
around IC602 (the subcarrier oscillator) 
and IC603 (the demodulator) and had 
found one voltage dramatically different 
to those shown on the circuit diagram. 
This was at pin 16 on IC602, which 

was showing 10.15 volts instead of the 
1.77 volts specified. He looked at the 
waveforms around the 4.43MHz crystal 
and found that the oscillator was run-
ning, but with what he felt was a sub-
stantially reduced amplitude. 
He had tried changing the chip, and 

then the crystal, but without any success. 
He had checked many of the resistors 
and capacitors in that area, but still 
without success. It was at about this 
time that he decided that a new ap-
proach was needed, and another tech-
nician was really the best way to get 
that new approach. And that was how 
the set landed on my bench. 
I began my investigations by confirm-

ing most of what he had found. Then I 
went one better. 
I set up a table of voltages listed for all 

pins on all three IC's on the video board. 
This included IC601, a bandpass 
amplifier ahead of the two already 
mentioned. This gave me a list of 48 
voltages (3 x 16 pins), and told me 
what I should expect as I worked my 
way around the circuits. 
One thing I have found useful for this 

type of work is a small cassette tape re-
corder with a built-in microphone. I set 
the recorder running, then went round 
the circuit with a meter, speaking aloud 
the voltages on each pin as I measured it. 
This way I didn't have to interrupt my 
measuring to note down the voltages. It 
was all going onto the tape. 

After I had taken all the voltages I 
needed, I rewound the tape then played 
it back while I wrote the values against 
each pin number on the list previously 

prepared. Wherever there were differen-
ces, I highlighted them with a marking 
pen, which made them very easy to pick 
up later. 
When my list was complete, it showed 

up five pins that were nowhere near the 
rated value. Three of them were on 
IC601, the bandpass amplifier, and the 
other two were on the oscillator chip. 
Pin 3 on IC601 was reading 15.1 volts, 

instead of 0.01V. Pin 10 was 10.15V in-
stead of 1.77V, and pin 14 was 8.5V in-
stead of 0.01V. On IC602, pin 13 was 
showing 3 volts instead of OV. And of 
course pin 16 had 10.15V instead of 
1.77V, as my colleague had found. 
Now I had to see what I could make of 

all of this. 
One of the voltages was easy to ex-

plain. Pins 10 on IC601 and 16 on IC602 
are tied together, so it was natural that 
they should be at the same voltage — 
even if it was the wrong one. 
There were three wrong voltages on 

the bandpass amplifier chip, so it 
seemed a possibility that the chip 
could be faulty. It took only a few mo-
ments to change it over, but all that 
proved was that changing the chip was a 
waste of time. 
I checked all the resistors around 

IC601, but found nothing unusual. My 
friend had already checked those 
around IC602, which left only IC603 
as the not-very- likely source of 
trouble. I changed that chip, and also 
checked the relevant resistors while it 
was out of circuit. Nothing! 
After all of this, I could say with con-

fidence that the fault was not going 
to be revealed by any DC measure-
ments. This left only AC measure-
ments, and for these my CRO was going 
to be invaluable. 
To open the account, I reviewed my 

memories of old classroom lectures. Just 
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The colour decoding circuitry of the Thorn model 9001 colour TV receiver, which gave the Serviceman considerable 
difficulty in this month's first story. The set simply wouldn't produce a colour picture, and the cause was very elusive! 

what was needed to produce colour? 
Well, a chroma signal, of course, and 
subcarrier bursts. But also some kind of 
reference pulses from within the set, to 
gate the bursts. 

In fact, the burst looked a very likely 
candidate in the present troubles. It is 
needed firstly to synchronise the subcar-
rier oscillator. Then it also provides the 
ident signal that locks the PAL phase. 
And finally, its presence is necessary to 
unlock the colour killer. 
So if there is no burst, there can be 

no colour, even if everything else is 
perfect. I began by looking first for the 
gating pulse input, and then for a burst 
signal output. 

In most colour sets, the gating pulse is 
derived from the line output stage. In 
these sets, colour can only be displayed 
on a properly locked monochrome pic-
ture. In the ' IC' chassis however, the 
burst is gated by sync pulses, so that 
colour can be displayed even on an un-
locked picture — should the horizontal 
oscillator be off frequency. 
This discovery led me back to Q401, 

the sync separator transistor. I guessed 
that this was working correctly, because 
the picture was properly locked and 
stable. The important thing was that it 
gave me a reference, that I could trace 
through to the appropriate chip pin. 

It also allowed me to use the CRO's 
dual beam facility, to check the time 
delay between the pulse out of the sync 
separator and its application to the burst 
gate input to IC601. This proved the in-
tegrity of the delay network around 
C643/644, L607 and D602. 
I had a look at some of the other 

waveforms around the chips, but they 
made little sense. There were no 
waveforms shown on the circuit 
diagram, which was one of the reasons 
my friend had given up on the job. 
I had one advantage over him, though. 

I had a copy of the service manual for 
the ' IC' chassis, rather than just the cir-
cuit diagram. The manual included an 
outline of the chroma circuitry, although 
it lacked much of the detail that I would 
have subsequently found useful. 

Nevertheless, the description showed 
me where to look for chroma, for keying 
pulses, and for the burst gate waveforms. 
The manual also included various 
waveform diagrams, although these 
were so poorly printed as to be of little 
real value. 

It was the peak-to-peak values clearly 
primed under each diagram that was of 
most use. With this information, it took 
no time at all to find that most of the 
inputs were correct, but that almost no 
processing was going on in the circuit. 
There was normal chroma information 

going into pin 1 on IC601. The gating 
pulses were correct on all three chips. 
The subcarrier oscillator was running, 
although its output was less than half of 
the specified amplitude. And finally, the 
burst seemed to be appearing normally 
at pin 13 on IC601. 
The chroma block diagram showed 

that the burst was fed not only to the 
decoder chip IC603, but also back into 
IC601 at pin 14. Yet this pin was one of 
those that I had found to be presenting a 
significantly wrong voltage. 

Inside IC601, pin 14 was shown as 
feeding the ACC stage, which in turn 

controlled the ACC amplifier, whose 
output signal appears on pin 3 — 
another of those that I had found with 
wrong voltages. 
What's more, pin 3 should have 

shown a replica of the chroma input on 
pin 1. But it carried nothing like that. 
The only waveform I could detect on pin 
3 looked for all the world like a series of 
burst pulses. 
When I compared this output with the 

luminance signal, I realised that the pul-
ses corresponded to the chroma transi-
tions from one colour to the next, in the 
colour-bar output of my pattern gener-
ator. Each time the subcarrier phase 
changed, it was somehow allowed 
through the ACC amplifier. 
At this point I reviewed what I had 

learned about the problem. 
I had chroma going in, but only very 

weak and distorted chroma coming out. I 
had what looked like a normal burst, and 
a working subcarrier oscillator. So if I 
could somehow defeat the colour killer, 
I should see colour on the screen — and 
perhaps that might guide me toward the 
true nature of the fault. 
Unfortunately the 'IC chassis has no 

killer threshold adjustment, and hence 
no easy way to change its function. The 
only useful control is VR620,1abelled as 
'Sub Colour'. 
When I turned that up full bore, I 

found that there was a trace of flickering 
colour on the screen. This responded to 
adjustment of L603, and I was able to 
get the subcarrier to float around what 
seemed to be a steady 4.43MHz. But it 
wouldn't lock. 

It seemed to me that the main problem 
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was that there was no chroma coming 
out of the ACC circuit. It looked like a 
classic ' lock-out' situation — no chroma 
out because there was no chroma out to 
unlock the killer. Except that, from the 
block diagram, the killer had nothing to 
do with the ACC bias. 
I spent quite a long time looking care-

fully at the circuit diagram and wonder-
ing what kind of component fault could 
cause 'no colour'. Somehow, I felt that 
those wrong DC voltages must be a clue, 
yet I was satisfied that they must 
originate inside the chips — nothing I 
had found so far suggested an external 
cause. Still, until I found the cause, I had 
to keep trying. So I decided to remove 
components from the board, for more 
accurate tests. 
Eventually, I settled on two 

electrolytic capacitors around IC601, 
and several high value resistors as-
sociated with the oscillator in IC602. 
I removed C612, a 4.7uF 25V electro 

on pin 16 of IC601. This tested OK, 
but I don't trust low value electros, so I 
replaced it with a new one. It made no 
difference. 
I did the same with C611, a luF 25V 

cap. This was an even more likely can-
didate for 'wrong value', but it too tested 
perfect and its replacement was of no 
more use than the previous one. All the 
resistors around IC601 were fairly low 
value items, and rdl checked out more or 
less perfect whik, :n circuit. So I moved 
on to IC602. 
This had R611 and R614, both 150k 

ohms, and R612 of 220k ohms, each 
feeding the subc•wrier oscillator and the 
auto phase control circuit inside the 
chip. If any of these were significantly 
off- value, it could conceivably make the 
oscillator run at the wrong frequency — 
crystal control notwithstanding. 

In-circuit testing gave all sorts of 
funny values for these resistors, so I took 
them out of circuit for more precise 
checks. There was nothing wrong with 
any of them. 
Then I thought of my frequency 

counter, and wondered if that would 
show me if the oscillator was running at 
the right frequency. I have found this a 
useful test on a great many sets, but it 
won't work on all of them. This was 
one of the minority. Or perhaps it was 
the unusually low amplitude of the os-
cillator, that wouldn't trigger the 
counter. I don't know, but that test was 
inconclusive. 

Up to this point, I had been rather like 
a rifleman, targetting individual com-
ponents and not surprisingly, missing 
most of them. I had certainly missed the 
faulty component. It began to look as 
though I needed to adopt the 'duck 
hunter' approach — use a shotgun to 
scatter pellets all over the board. 
This decision was influenced by the 

difficulty in removing and replacing the 
board, each time I wanted to change or 
adjust a component. Getting the board 
out required the removal of no less than 
nine plug and socket assemblies, and 
three plastic hinge clips. 
Replacement was a reversal of this 

process, complicated by the fact that 
some of the plug pins were out of sight. 
It was easy to mis-assemble them, lead-
ing to all kinds of weird symptoms. I had 
already broken and repaired three of the 
flying leads, and I was just about fed up 
with the whole deal.. 
So I loaded my shotgun. I planned to 

replace every component around the 
chroma stage. I had already changed the 
chips, the crystal and the electrolytics. 
Now it was time for the resistors and 
capacitors. 

It was while I was checking to sec if I 
had all the required parts that I realised 
that I hadn't yet tested any of the small 

Here's a block diagram of the Thorn's colour decoding circuitry from the service manual. It helps in understanding how 
things work, especially inside the IC's. 
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THE TOTAL SOLUTION FOR PC-BASED 
INDUSTRIAL AND LAB. AUTOMATION 

by 

Priority Electronics 
Priority Electronics have been appointed exclusNe distributors for the PC-LAB card 

series in Australia. 
This gives us the buying power to offer UNBEATABLE PRICES for all of the following 
support products including: 

PC-LabCard Series 
e Data Acquisition Card e 
e Digital I/O Card 
e D/A Output Card e 
e Timer/Counter Card e 
e Voltmeter Card 
e RS-422/485 Interface e 

Relay Output Card 
Stepping Motor Control 
IEEE-488 Interface 
Signal Conditioning 
Wiring Accessories 
Application Software 

Industrial PC Series 
e 19" Rack Mountable PC. PC- Bus Card Cage 
e Rack Mountable Monitor. Bus Expansion Kit 
e 286/386 CPU Cards • PC peripherals 
e RAM/ROM Disk Card 

SOFTWARE SUPPORT 
We have many software packages to support our hardware including: 

Labtech Notebook and LT-Control 

PC-Tool-Card Series 
e Universal Programmer e Prototype Cad 
e PC-Logic Analyzer e Slot Extensioi Kit 
e PC Bus Switch Care 

Both Notebook and Control enable you to take data from your data acquisition hardware 
interface, and do complete REAL-TIME analysis and Control with no programming, using ICONS 
and MENUS to describe your setup. 

Labtech supports: MS-DOS - Macintosh - Unix-VMS and OS/2, including a wide range of PLC 
support. 
FREE demo disk provided on request. 
Call now and receive the 1991 Master Catalogue FREE! READER INFO NO. 11 

Priority Electronics 
MELBOURNE: 

Suite 1, 23-25 Melrose St., Sandringham 3191 

Phone: (03) 521 0266 - Fax: (03) 521 0356 

SYDNEY: 

Suite 2, Chard Rd., Brookvale 2100 
Phone: (02) 905 6024 - Fax: 939 6348 
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THE SERVICEMAN 

Table of Voltages 
PIN IC601 10602 10603 

Bandpass (S-C Osc, (Demod-
Amp.) killer ulator) 

ABA B AB 
1 2.06 2.07 11.30 13.00 4.40 5.90 
2 1.97 1.92 13.50 12.70 2.42 2.73 
3 0.01 ( 15.5) 12.10 12.50 2.42 2.73 
4 GRND 0.01 12.10 12.50 2.42 2.73 
5 2.27 2.34 2.50 2.44 4.47 5.00 
6 0.63 0.64 4.12 3.12 0.05 0.05 
7 1.63 1.66 15.30 15.50 0.64 0.64 
8 15.30 15.50 2.46 2.42 GRND 0.01 
9 11.90 12.38 0.63 0.64 2.80 12.17 
10 1.77 ( 10.1) GRND 0.01 10.30 12.24 
11 6.76 8.40 5.62 4.60 2.42 2.74 
12 15.30 15.50 1.63 1.70 15.30 15.50 
13 10.10 9.90 0.00 (3.00) 10.40 9.93 
14 0.01 (8.50) 14.90 15.10 10.40 10.00 
15 7.30 7.86 15.00 15.20 10.40 9.82 
16 8.40 8.57 1.77 ( 10.1) 4.47 5.02 
In each case, column A shows specified vol-
tages from the circuit diagram while column B 
shows the voltages measured in thn fault con-
dition. The voltages in brackets are those 
noted as significantly wrong. 

capacitors. I have had a generally good 
run with small caps. They rarely fail in a 
way that is not immediately obvious. 
But then I recalled reading a video re-
corder service tip that recommended 
replacing all `brown disc ceramic' caps, 
on one or other of the boards. The caps 
in this set weren't brown, but they were 
disc ceramics. 
So on the basis that if I was going to 

replace everything, then these were as 
good a place as any to start, and I set 
about removing all the small ceramics 
around the bandpass amplifier. I planned 
to work around each chip in turn, until 
either the fault was solved or I ran out of 
patience. 

It turned out that there were a dozen 
lOnF caps, and one 47nF cap associated 
with IC601. I replaced them all with 
brand new `greencaps', then cleaned up 
the board and replaced it in the chassis. 
And that was it! 
When I switched on, the screen came 

up with quite reasonable colour. I had to 
reset the sub-colour preset and the front 
panel colour control, but after that I had 
a near-perfect picture. I let the set run for 
the rest of the day, but there was no sign 
of any loss of colour. I also rechecked 
the amplitude of the subcarrier oscil-
lator, but found no improvement. I can 
only assume that the value assigned in 
the manual is wrong, or else it's variable 
and thus not very important. 
So I can't tell you which of those 13 

small caps was the faulty one. I suspect 
that it was one of those around the 
bandpass amplifier part of IC601. If the 
board had not been so awkward to 
remove and replace, I might have 
changed each one back, one at a time 
and thereby found the guilty party. But 
after spending so many hours taking pot-
shots at individual components, I feel I 
was justified in using the duck hunter 
approach. Even if it does mean that I 
can't tell you precisely which pellet 
brought down the target! 
Now, to round out this month's pages, 

here is a short story from one of our 
regular contributors. It's from L.K., of 
Daintree in North Queensland. 
For a while I was wondering if I 

shouldn't pass this one over to my col-
league Peter Lankshear who writes the 
'Vintage Radio' column. The subject is 
relevant to his material, and may well 
answer a few problems for his readers. 
But then L.K. is a serviceman, and the 
story is about servicing, in a way. So 
here it is, on the Serviceman's page: 
From time to time there are jobs which 
a serviceman tackles for no remunera-
tion; sometimes voluntarily, and some-
times unwittingly. The former are 
usually done out of curiosity, amusement 
or necessity. The story that follows in-
volved all three. 

It started when a friend of mine, an 
auto electrician by trade, arrived at my 
home one wet Saturday afternoon with 
an old 6V6-G valve in his hand. I 
winced inwardly at the sight, but ac-
tually I should not have done so. He 
had helped me with a couple of favours 
some weeks previously, by way of over-
night repairs to the service van, so this 
time it was my turn. 
As a hobby, my friend had been restor-

ing a vintage model Healing 'Golden 
Voice' console radio. It transpired that 
the task had been completed recently, 
and although the set operated quite well 
initially, the volume slowly decreased 
over time until it became barely audible. 
Furthermore, he had correctly diag-

nosed the cause to be low emission of 
the old output pentode, now cradled 
carefully in his hand. His hope was 
that I might have "...an old one in the 
junk box?" 
He might well have been right, but an 

extensive search failed to unearth one, 
or even a suitable substitute. What I did 
find, however, was a piece of homemade 
equipment that I used back in the black 
and white days for rejuvenating weak 
picture tubes. I had never before used it 
on normal valves of any kind, but 
curiosity began nagging at me. We dis-
cussed the possibilities over a cup of 

coffee. It was a rainy day, my friend felt 
he had nothing to lose, and I felt like 
'having a go'- so that settled it. 
These 'CRT rejuvenator' devices were 

at one time quite common about the 
trade (and still are, in a more elaborate 
form - Ed.), and generally consisted of 
a filament transformer tapped at 6.3V, 
75V and 9V, together with some form of 
HT supply around the 200V mark. 
Mine was constructed in an old 

wooden meter case, with a set of flyleads 
emanating from one side, terminated in 
an eight-pin CRT socket. 
When fitted to the picture tube, all the 

elements were tied to the positive side of 
the HT supply through a 15 watt 240V 
lamp. The cathode of the tube was 
returned to the negative terminal. 
The front panel was rather unimpres-

sive, consisting simply of a filament volt-
age selector switch, an AC switch to the 
filament transformer only, and a means 
of viewing the lamp. 
There were probably as many versions 

of this device as there were methods of 
using them, hence I make no claims for 
my own system other than to say that I 
used it often, with excellent results. 
In operation, the HT supply remained 

on for the duration of the rejuvenation 
and the filament voltage turned on at the 
lowest tapping, while watching the lamp 
for any sign of redness. 

Usually nothing happened and one 
then tried the 75V tap, or if necessary 
the 9V tap. At the first sign of a glow, the 
AC supply to the filament was cut until 
everything cooled down, then the whole 
process started over again. The object 
was to have the lamp glow on the 6.3V 
setting. At this point the low emission is 

Continued on page 96 

Fault of the Month 
Philips CT6050 (CO-S chassis) 
SYMPTOM: No picture. Sound is OK, 
and the full EHT and focus supplies ap-
pear to be normal. All voltages on the 
base of the pix tube are present, al-
though the output transistor collector vol-
tages are higher than usual. 
CURE: Replace R3050, a 2.7 ohm 1/4W 
fusible resistor off the line output trans-
former. The fault is really 'no vertical 
scan', but at normal brightness level the 
resulting horizontal line is not visible. 
This resistor feeds the 25V rail that runs 
the vertical stage; there is no apparent 
reason for it going open circuit. 

This information is supplied by 
courtesy of the Tasmanian Branch 
of The Electronic Technicians' In-
stitute of Australia (TETIA). Con-
tributions should be sent to J. 
Lawler, 16 Adina Street, Geilston 

2Liy, Tasmania 7015  
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ALL PRICES PER PKT/BOX OF TEN 

MEMOREX DISKS • 

VERBATIM 
DATALIFE 

1-9 10+ 
3 1/2"DD $28.50 $ 27.95 

3 1/2"HD $53.50 $ 52.50 

5 1/4" DD $22.95 521.95 

5 1/4"HD $27.95 $26.95 

WE HAVE HARD 
V.Z., DISK DRIVES TO SUIT 41:-....„„.8.0 

ALL YOUR NEEDS! 
- --, 

42 MEG HARD DISK FOR XT 
28 ms ACCESS WITH IDE/FDD 
CONTROLLER $549 

42 MEG HARD DISK FOR AT 
28 ms ACCESS WITH IDE/FDD 
CONTROLLER $375 

43 MEG VOICE COIL HARD DISK 
17ms ACCESS WITH IDE/FDD 
CONTROLLER $449 

85 MEG HARD DISK FOR AT 
18 ms ACCESS WITH IDE/FDD 
CONTROLLER $695 

126 MEG HARD DISK FOR AT 
16 ms ACCESS WITH IDE/FDD 
CONTROLLER $995 

200 MEG HARD DISK FOR AT 
12 Ms ACCESS WITH IDE/FDD 
CONTROLLER $1,595 
All Hard Disk capacities are formatted. IDEJFDD drives are 

already low level formatted so you only have to "F DISK" to 

high level format them. Please note you need DOS 4.01 to 
format these to their maximum capacity as drive "C" or 

otherwise you will have to partition as "C", " D", 

"E:", etc. if you have an earlier version of DOS. 

A1115_ Zi\t <4›.. 

1-9 Boxes 10+ 

3 1/2" DD $23.95 $22.95 

3 1/2" HD $39.95 $37.95 

5 1/4" DD $12.95 S11.95 

5 1/4" HD $19.95 $18.95 

ROD IRVING ELECTRONICS 

BRAND" 
( DELIVERY \ 

\ OVER $100 / BOXES OF 10 DISKS 
LIFETIME WARRANTY 

1-9 10+ 50+ 100+ 500+ 

5 1/4"DS/DD $4.95 $4.80 $4.70 $4.60 $4.40 
5 1/4"DS/HD $ 10.50 $ 10.25 $ 10.00 $9.50 $8.90 
3 1/2"DS/DD $9.75 $9.50 $9.25 $9.00 $8.50 

3 1/2"DS/HD $19.50 $18.95 $18.50 $18.00 $17.50 

RAINBOW DISKS 
5 DIFFERENT COLOURS 
OR 1 SINGLE COLOUR! 
10 DS/DD 
COMES WITH A FREE 
PLASTIC DISK BOX! 

ONLY $8.95 

VGA GRAPHICS 

CARD (0 to 1 MEG) 
This new VGA Graphics Adapter work• 
vnth your IBM PC. X T. PC AT or compatible 

system and high-resolution colour monitor lo bring you sharp resolution, splendid colour 

sod functions and features far beyond the VGA standard. Nothing surpasses the VGA 

Graphics Adapter when it cornea to high resolution graphics! This cord ha• the ability to 

produce 256 colours out of 256K in both 640 it 400 and 10240 768 resolutions. 

Other features of this card include: • DIP Switches • DEI•15 connector. For analog 

monitors • DB-9 connector. For TTL monitors • Video BIOS: Basic Input,Output System 
• TVGA 8900Chip, VGA Graphics Chip • Edge connector. For IBMPC XT, PC AT and 

compatibles • Video DRAM: up to 1MB • Uses 44256-80 chips 

• Feature connector : For special applications 
X18072 VGA CARD 16 BIT NO RAM ( EXP TO I M 5199 

018073 VGA CARD 16 BIT 2SOK ( EXP TO 1M) $229 

X18076 VGA CARD 16 BIT ( 1 MEG) $8229690 

X18074 VGA CARD 16 BIT 512K ( EXP TO 1M)  

RITRON SUPA VGA HIGH RESOLUTION 

COLOUR MONITOR 
This stylish 8 reliable monitor has been designed for 
Australian conditions.Comes with a 2 year warranty! 
SF ECS:• Resolution: 1024 x 768 
• Display size: 245 x 180+-5mm 
• C TR: 14" 90 dellection.dark-tint, non glare 

Character number: Approx. 6000 

2 year 
warrant 

$595 

RITRON EXECUTIVE BASE STATION. 
BUILT-IN FUNCTIONALITY & FLEXIBILITY 
DESIGNED INTO A SMOOTH COMPACT CASE 

• Absolute IBM competability 
• 286-12 MHz 0 WAIT 
• 1MB RAM t-
• 40 MB Hard Disk'Cont 
• VGA Card 
• 2 x Serial/Parralleligames ports 
• Real Time ClockiCalander 
• Dynamic Speed Control provides Turbo 
Speeds 
• Keyboard speed select 

A' home, on you desk or in the network, the Base Station is today's 

reliable and stunningly beautiful computer solution. 

X20090 (requires monitor) $995.0C' 

3 1/2" DRIVE KIT. Y.E DATA 3.5" 1.44 720 360 DRIV!-
• 5 1/4" Mounting bracket 
• Power supply adapter 
• Cable adapter 
• Floppy disk controller card which controls 1.44 720/360 drives 
• Complete instructions to install a 3.5" in your existing computer. Enjoy the higher 
density 8. easy handling of 3.5" floppy diskettes! C11915 $295 

CITY: 48 AMECKETT ST, MELBOURNE 
NORTHCOTE: 425 HIGH ST, NORTHCOTE 

SYDNEY: 74 PARRAMATTA RD, STANMOFtE 
MAIL ORDER: 56 RENVER RD, CLAYTON 

PH: (03) 663 6151 
PH: (03) 489 8866 
PH: (02) 519 3134 
PH: (03) 543 7877 

FAX: (03) 639 1641 
FAX: AS PHONE. 
FAX: (02) 519 3868 
FAX: (03) 543 2648 

All sales tax exempt orders and 
wholesale inquiries to 
aiTFIDNICS WHOLESALE 
56 Renver Road Clayton 
Phone 103i 543 2166 i3 lines 
Fax 103) 543 2648 

Errors and omissions eaceptel 

Prices and specifications sublect IC' 
change 

....et ,ae, •Ineen.w Crane. 

11 , ••••••,•,.. ,..amat•te. 
•••«.•••• Agee • 

qqrs•en. • 'op ve•I 

1-9 Box« 10+ 1-9 Boxes 10+ 

3 1/2"DD $19.95 $18.95 5 1/4"DD $14.95 $12.95 
3 1/2"HD $45.95 $42.95 5 1/4"HD $23.95 $22.95 

008 p5757 TOLL FREE MAIL ORDER tiOTLINE FOR CREDIT CARD ORDERS! e 
- • "VX%  - " ¿1 /L) ' 
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,oetet,bli RITRON QUALITY RITRON POWER 

/4e RITRON 
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( 286-16 ) 
•".fill 

80286-12 CPU 
1 MEG RAM EXPANDABLE TO 4 MEG 
16Mhz LANDMARK SPEED TEST 
1.2M JAPANESE BRAND F.D.0 

42M HARD DISK DRIVE 28ms ACCESS 
101 EXTENDED "CLICK KEYBOARD 
JAPANESE KEYBOARD SWITCHES 
MINI CASE á 200W POWER SUPPLY 

256K VGA CARD 

SUPA VGA COLOUR MONITOR (1024 x 768 res) 
SERIAL, PARALLEL, GAME PORT 

3 YEAR -AUSTRALIAN" PARTS & LABOUR WARRANTY 
DOS 4.01 G.W BASIC. IBM COMPATIBLE 

SPREADSHEET, WORDPROCESSOR á DATABASE 
SOFTWARE INCLUDED. 

ASSEMBLED & TESTED $ 1 649 
IN AUSTRALIA 5 

RITRON 
(386SX-27  Ii 

/.711•MaW)n 

80386SX-20 CPU 
1 MEG RAM EXP TO 4 MEG 

27Mhz LANDMARK SPEED TEST 
1.2M JAPANESE F.F.D 

42M HARD DISK DRIVE, 28ms ACCESS 
101 EXTENDED "CLICK" KEYBOARD 
MINI CASE & 200W POWER SUPPLY 

256K VGA CARD 
SUPA VGA COLOUR MONITOR (1024 x 768 Resolution) 

SERIAL PARALLEL GAMES PORTS 
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY 

DOS 4.01 G.W BASIC IBM' COMPATIBLE 
SPREADSHEET, WORDPROCESSOR & DATABASE 
SOFTWARE INCLUDED. 

ASSEMBLED & TESTED $ 2 195 
IN AUSTRALIA. 

RITRON 

EXECUTIVE 

(386-56 L 
e iximiyksjij 

80386-33 CPU 
32K/64K CACHE ON BOARD MEMORY 

1 MEG RAM EXP TO 16 MEG 
56Mhz LANDMARK SPEED TEST 

43 MEG HARD DISK 18ms ACCESS TIME 
1.2M JAPANESE BRAND F.D.D 

101 EXTENDED "CLICK" KEYBOARD 
SERIAL, PARALLEL, GAMES PORTS 

SUPA VGA COLOUR MONITOR ( 1024 x 768 Resolution) 

512 VGA CARD . DOS 4.01 G.W BASIC 
MINI CASE & 200W POWER SUPPLY 

3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY 
SPEADSHEET, WORDPROCESSOR 
& DATABASE SOFTWARE INCLUDED. 

ASSEMBLED & TESTED IN AUSTRALIA. 

$3,095 
WITH 200 MEG 

DRIVE $3,895 

RITRON  
Ç286-21 ) 

80286-16 CPU 
1 MEG RAM EXPANDABLE TO 4 MEG 
21Mhz LANDMARK SPEED TEST 
1.2M JAPANESE BRAND F.D.D 

42M HARD DISK DRIVE 28ms ACCESS 
101 EXTENDED "CLICK" KEYBOARD 
JAPANESE KEYBOARD SWITCHES 
MINI CASE & 200W POWER SUPPLY 

256K VGA CARD 
SUPA VGA COLOUR MONITOR (1024 o 768 Res) 

2 SERIAL, PARALLEL, GAME PORTS 
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY 

DOS 4.01 G.W BASIC. IBM' COMPATIBLE 
SPREADSHEET, WORDPROCESSOR & DATABASE 

A 

SOFTWARE INCLUDED. 
SSEMBLED & TESTED $ 

IN AUSTRALIA 
1,695 

RITRON 
EXECUTIVE   

80386-25 CPU 
NO CACHE 1 MEG RAM 

32Mhz LANDMARK SPEED TEST 
42 MEG HARD DISK 28ms ACCESS TIME 

1.2M JAPANESE F.D.D 
101 EXTENDED"CLICK" KEYBOARD 
SERIAL, PARALLEL, GAMES PORTS 

256K VGA CARD 
SUPA VGA COLOUR MONITOR ( 1024 x 768 Resolution) 

MINI CASE & 200W POWER SUPPLY 
DOS 4.01 G.W BASIC. IBM' COMPATIBLE 

3 YEAR "AUSTRALIAN" PARTS á LABOUR WARRANTY 
SPEADSHEET, WORDPROCESSOR & DATABASE 
SOFTWARE INCLUDED. 

ASSEMBLED & TESTED 

IN AUSTRALIA. $2,895 

RITRON 

EXECUTIVE 

( 486-115  
4111::_uut 

80486-25 CPU 
ON BOARD CACHE. 4 MEG OF RAM 
115Mhz LANDMARK SPEED TEST 

43 MEG HARD DISK 12ms ACCESS TIME 
1.2M JAPANESE BRAND F.D.D 

3.5" 1A4M JAPANESE BRAND F.D.D 
101 EXTENDED "CLICK" KEYBOARD 
SERIAL, PARALLEL, GAMES PORTS 

1 MEG VGA CARD 
VGA COLOUR MONITOR (10240 768 Resolution) 
DOS 4.01 G.W BASIC. IBM' COMPATIBLE 
TOWER CASE & 220W POWER SUPPLY 

3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY 
SPREADSHEET, WORDPROCESSOR & DATABASE 
SOFTWARE. 

WITH 200 MEG DRIVE ( 12ms) 

$4,495 $5,195 
ROD IRVING ELECTRONIICS Est. 1977. 

MAIL ORDER HOTLINE: 008 33 57 57, 

HEAD OFFICE: 56 RENVER RD, CLAYTON. PH: (03) 543 2166. FAX (03) 543 2648 

CITY 48 A'BECKETT ST. MELBOURNE. PH. 663 6151/ 639 1640. FAX: 639 1641. 

NORTHCOTE 425 HIGH ST. NORTHCOTE, PH. 489 8866. FAX: 489 8131, 

SYDNEY:74 PARRAMATTA RD, STANMORE. PH: (02) 519 3134. FAX: (02) 519 3868 

ALL PRICES INCLUDE SALES TAX. 1.1. N 

RITRON 
C386SX-21  !! 

80386SX-16 CPU 
42 MEG 28ms HARD DRIVE 
1.2 MEG 5 1/4" DISK DRIVE 
1MEG RAM exp to 4 MEG 
16 BIT 256K VGA CARD 

SUPA VGA COLOUR MONITOR ( 1024 x 768 Resolution) 
SERIAL, PARALLEL, JOYSTICK PORTS 
MINI CASE á 200W POWER SUPPLY 

101 KEYBOARD 

WITH DOS 4.01 G.W BASIC, 
IBM' COMPATIBLE 

3 YEAR AUSTRALIA PARTS & LABOUR WARRANTY 
SPREADSHEET, WORDPROCESSOR & DATABASE 

SOFTWARE INCLUDED. 

ASSEMBLED & TESTED 

IN AUSTRALIA. 
$2,095 

RITRON 

EXECUTIVE 

386-41 
80386-25 CPU '-

CACHE ON BOARD MEMORY 
1 MEG RAM EXP TO 16 MEG 

41Mhz LANDMARK SPEED TEST 
42 MEG HARD DISK 28ms ACCESS TIME 

1.2M JAPANESE BRAND F.D.D 
101 EXTENDED "CLICK" KEYBOARD 
SERIAL PARALLEL GAMES PORTS 

SUPA VGA COLOUR MONITOR (1024 x 768 Resolution) 
MINI CASE & 200W POWER SUPPLY 
1 MEG VGA CARD (256 COLOURS) 

DOS 4.01 G.W BASIC IBM' COMPATIBLE 
3 YEAR "AUSTRALIAN" PARTS á LABOUR WARRANTY 

SPEADSHEET, WORDPROCESSOR!& DATABASE 
SOFTWARE INCLUDED. 

ASSEMBLED & TESTED $ 2,995 
IN AUSTRALIA. 

, A 

RITRON 

EXECUTIVE 

80486-33 CPU 
ON BOARD CACHE. 4 MEG OF RAM 

157Mhz LANDMARK SPEED TEST 
200 MEG HARD DISK 12ms ACCESS TIME 

1.2M JAPANESE BRAND F.D.D 
3.5" 1.44M JAPANESE BRAND F.D.D 
101 EXTENDED "CLICK" KEYBOARD 
SERIAL, PARALLEL, GAMES PORTS 

1 MEG VGA CARD 

VGA COLOUR MONITOR ( 1024 x 768 Resolution) 
DOS 4.01 G.W BASIC IBM' COMPATIBLE 
TOWER CASE & 220W POWER SUPPLY 

3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY 
SPEADSHEET, WORDPRCESSOR & DATABASE SOFTWARE. 

ASSEMBLED & TESTED 
IN AUSTRALIA. 

IDEAL CAD MACHINE! 

MELBOURNE DEALERS 

GREENSBOROUGH COMPUTERS 

103 Grimehaw St, Greeneborough. 
Ph: (03) 434 6166 

MICRODOT: 177 Springvale Rd 

Nunawading. Ph: (03) 894 1255 

BLUESTAR COMPUTERS 

271 Maroondah Hwy, Ringwood 

Ph: (03) 870 1800 

$6,995 
All sales tax exempt orders 

to RITRONICS WHOLESALE 
56 Renver Rd. Clayton, Victoria. 

Ph: (03) 543 2166 Fax: (03) 543 2648 
MAIL ORDER & CORRESPONDENCE 
P.O BOX 620, CLAYTON. VICTORIA. 3168. 

Errors & ommissons excepted. Prices & specifications 
subject to change. IBM, PC, XT, AT, are registered 
trademarks of International Business Machines. 

'PLEASE QUOTE THIS "ELECTRONICS AUSTRALIA' ADVERTISMÉNT FOR THÈSE GREAT PRICES!". 
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008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877 

CPF 

CONTINUOUS POWER 

FILTER SPIKE ARRESTOR 
The Fonron CPF Filtered Electronic 
Spike Protector provides a protective 
etectronic 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 IMO, ObVIOUS damage 
dike immediate equipment failure) to 
less obvious harm that can drastrcally 
shorten a system s lite 

CPF s superior circuitry design and 
semi conductor technology responds 
instantly lo any potentially damaging 
over-voltage ensuring sate trouble 
free operation 

Additionally CPF s lihenng capability 
helps eliminate troublesome and 
annoying interference general hash 
created by small motors fluorescent 
lamps, and the like that threaten the 
performance and shorten equipment 
hie of unprotected electronic 
components 

SPECIFICATIONS: 
Electrical rating: 220.260 volts 

¡AC) 50Hz 10 Amp 
SpikeiRFI Protection: 4 500 amps 

for 20m second pulses 
Maximum clamping voltage: 275V 

differential mode 

Cat X10088 . $69.95 

RS232 BREAK OUT BOX 

A simple may ol monitoring RS232 
interface lead activity Interlace 
powered, pocket size for circuit 
testing, monitoring and patching 
10 signal powered LED s and 
2 spares 24 switches enables you 
to break out circuits or reconfigure 
and patch any or all the 24 active 
positions 

SPECIFICATION ..: 
Connectors: DB25 plug on 80mm 
ribbon cable and 0825 Socket 
Indicators: Tricolour LEDS for TO 

RD. RTS. CTS. DSR. CO TC 
RC. DTR. lEITC 

Jumper Wires: 204nned end pieces 
Power: Interlace Power 
Enclosure: Black high impact 

plastic 
Dimensions: 85095 x 3Ornm 

X15700   $99.95 

1H5k ti() I ( IlLit 

tenverts 5 1/4" single sided 
floppy disks to double sided. Its 

placing an appropriate not, h 
in the floppy disk jacket. 

C21070  $7.95 

THE BUTTON 

SPIKE PROTECTOR 
DATALIFE DL-600 Surges and spikes are caused nor 
DATA CARTRIDGE only by lighoung strikes ancl load 

switching but also by other equipment 
Stores up to 120 M/Byte being switched on and ott such as 
C12614   $59.nn fluorescent lights electric motors 

"'`‘ triage freezers air conditioners etr 

For effective protection such spikes 
must be stopped before they reach 
your equipment Simply plug The 
Button into an outlet and it will protect 
all equipment plugged into ackaceni 
outlets on the same branch circuit 
the Bonne employs unique metal 
oxide vanster technology and will 
dissipate ISO pules ol electrical 
energy inearly twice that ol 
comparable surge arresters 

SPECIFICATIONS. 
\Mime 240,/ Nominal 
TOM' Energy Rating ISO put, 
Response Time 10ns 
Protection L evel 3SCIV peak 

JOYSTICK 
FOR IBM 

Features selectable 

"spring centring" or "free 

floating". Electrical 

trim adjustments on both 

axis. 360 degree cursor 

control 

C14205 $49.95 

APPLE • COMPATIBLE 

JOYSTICK 

Ideal for games or word 

processing. fits most 

6502 "compatible" 

computers. 

C14200 $29.95 

POCKET AUTO AB 

SWITCHES 

• Pocket size, auto-scanning 
• Allows 2 PCs to share one 
Printer 

Serial model: 
MS-201 - Host-powered 

X19150 $79.95 

Parellel model: MP-201 

Protocol transparent 

X19155 $89.95 

$42.95 

MAGIC STAGE 

A working bench for your Mouse. 

-High quality ABS plastic and 

anti•slatic rubberised lop 

•Stationary holder 

•Includes pull-out shelf or 

Mouse 

•Dimensions - 280 • 260 x 25mm 

• Fits over keyboard 

C21080 On special 

was $24.95 

Now $14.95 

SURGE BUSTER 

6 PROTECTED POWER OUTLETS 
Ideal for protecting personal 
computers, video equipment, 
colour TVs, amplifiers, tuners, 
graphic equalisers, CO players etc 

SPECIFICATIONS: 
• Eked.' rating, 240V AC, 508e, 
10A 
• 3 x Metal Oxide Varistors (NOV) 
• Maximum clamping Voltage: 
each WV: 710 vons at 50 amps 
• Response time: Less Man 25 
Nanoseconds. 

X10086 $69.95 

OuickShot 
joysticks 

Quick Shot offers the 

most complete selection 

of video game controllers 

in the market. Models are 

available to suit all the 

most popular video game 

machines and just about 

any playing style. 

OS-123 WARRIOR 5 

IBM COMPATIBLE (15 PIN 

C14208 $59.95 
APPLE & IBM 

COMPATIBLE 

(9 & 15 PIN 

CONNECTORS) 

C14211 $62.95 

0S113PC IBM PACK 

INCLUDING JOYSTICK 

ADAPTOR CARD (15 PIN) 

C14216 $59.95 

OS-123 PC IBM PACK 

INCLUDING JOYSTICK 

ADAPTOR CARD ( 15 PIN) 

C14217 $74.95 

OS-129N/F SPACEAGE 

CONTROL NINTENDO & 

MULTISYSTEM 

COMPATIBLE (7 OR 9 

PIN) 

C14214 $39.95 

OS-130N/F DELUX 

DIGITAL 

NINTENDO& 

MULTISYSTEM 

COMPATIBLE (7 69 PIN) 

C14209 $39.95 

OS-131 NEW BASIC 

ATARI / COMMODORE -9 

PIN 

C14218 $19.95 

HS-3000 
HANDY SCANNER 
INCLUDES FREE 

SOFTWARE! PC PAINT 

BRUSH & IMAGE TOOL 
• Wide 4.13" (105mm) Scan 

width 

• 100/200/300/400 

awitchable DPI resolution 

• Four encoded modes: 

BiW and three half tone 

patterns. 

• Thrity-two shades of grey. 

• Built in scanner view 

window for accurate 

scanner placement. 

X19945 $26 

‘ent 
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GENI SCAN 
COLOUR SCANNER 
The GS-C105 Colour 

scanner scans any colour 

or black 8. white image into 

your IBM PC AT, PS-2 or 

compatible system without 

loss of hue. 

FREE SOFTWARE! 

Draw shapes, modify 

objects alter colouts & edit 

a palette of 256 colours 

using the commands on 

your pop-up menus. You 

can even design your own 

font type size. 

• 105mm scan width , multi 

scan up to 300mm 

• 64 shade levels 

X1 9930 $795 

r-

, 
DUST COVER 

Keep your computer and 
accessories free of dust and 
grime while not in use 

xr Cover Set 
C21066 $14.95 

AT Cover Set 
C21068 $16.95 

<e>0 
114 ..LI) Cll.:\ NUR 

It only takes a minute amount 
of dust, dirt tir magnetic oxide 
particles on your drive heads to 

cause problems: errors, 
downtime or an expensive 

service call. Regular use of a 
head cleaner will keep your 

drive free of trouble causing 

dirt and help keep your system 
up and running 'these disk 
cleaners are simple to use, and 
include cleaning solution and 
instructions. 

• .3 1/2 

(:12560 $6.95 

• 5 1/4" 

(:12555 $6.95 

HAVE THE CUTEST 
MOUSE IN THE 

HOUSE 
WITH THESE 
GREAT NEW It, 
PRODUCTS! 

MOUSE COVER 
Be the first in your office to 

have a mouse that every one 

will want use. This cute little 

mouse cover puts a bit of fun 

and colour onto your desk 

while keeping your mouse 

free of dust! 

C21069..... .... 57.95 

MOUSE 

CLEANING KIT 
Keep dust and dirt from 

damaging your mouse with 

this handy mouse cleaning 

kit. This special rounded tool 

will find its way into all the 

hard to get at places. The kit 

also comes with cleaning 

fluid and 5 soft cloths to keep 

your mouse spotless) 

C21071 $9.95 

MOUSE KIT 
Everything you need to keep 

your mouse happy! You get a 

mouse pad, a mouse holder, a 

cleaning kit ( previously 

described) and a cute little 

mouse cover. 

C21072 $16.95 

MOUSE GIFT SET 

Here it is! The ultimate mouse 

kit. You get all of the above 

products, the cute little 

mouse cover, the mouse 

cleaning kit, the mouse house 

and mouse pad all in a handy 
black case. 

C21074 $19.95 

COMPUTER 

CLEANING KIT 
To gain optimum performance 

and prevent damage to 

valuable disks, this cleaning 

kit has all you need to keep 

your computer in top notch 

performance. Anti-static 

cleaning pads, cleaning 

swabs, cleaning solution, 5 

1/4" 8. 31/2" cleaning 

diskettes. 

C2107.7 $19.95 

\\ 
WE HAVE 

ENLARGED OUR 
RANGE OF 
COMPUTER 
PAPER! 

Introducing 
Co mPstat! 

High quality 70 gsm, 
convienienty packed 
continuous fan- fold 
computer paper. 
Comes in packs of 

250 or 500 sheets in 

two sizes. 279mm x 

241mm and true A4. 

Very useful for 

photocopying 
computer print-outs 
without having white 
space on the top or 
bottom of the page. 

279mm x 241mm 

250 sheets 

C21006 $9.95 
279mm x 241mm 

500 sheets 

C21007 $16.95 
True A4 
296mm x 210mm 

250 sheets 
C21008 $14.95 
True A4 
296mm x 210mm 

500 sheets 
C21009 $19.95 

KEYBOARD 

EXTENSION LEAD 

5 Pin Din plug and socket 

P19038 $9.95 

"ereueu'ei 

ROD IRVING 
ELECTRONICS 
SYDNEY: 74 Panama.] RO 
Stanmore 2048 
Phone (02) 519 3134 
Fax (02) 519 3868 

MELBOURNE: 48 A Beckett St 
Phone (03) 663 6151 

NORTHCOTE: 425 High St 
Phone (03) 489 8866 

CLAYTON: 56 Renver Rd 
Phone (03) 543 7877 

MAIL ORDER & 
CORRESPONDENCE: 
P 0 Box 620 CLAYTON 3168 
Order Hotline 008 33 5757 
(Toll free. strictly orders only) 

Inquiries (031 543 7877 
Telex AA 151938 
Fax (03) 543 2648 

All sales tax exempt orders and 
wholesale inquiries to: 
RITRONICS WHOLESALE 
56 Renver Road. Clayton 
Phone (03) 543 2166 (3 lines) 
For (03) 543 2648 

For postage rate• refer to other 
R.I.E edvenisement 

Errors and omissions excepted 
Prices and speCffiCatiOnSsublect lo 
change 
ekr ut• Xrel•X.. rzszzln.renvitso, 

:174.1 0, =ran Mew.% repslej 
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008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS' LOCAL ORDERS & INQUIRIES CALL (03) 543 7877 
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***GREAT RANGE! GREAT PRICE!*** 
MONITOR MOVER ARM 

Position your monitor 
exactly where you want 
• Maximise desk apace! 

- - • Solid steel structure 
• Span 33cm 

• Tray 30cm ( tilting +I- 15) 
• Desk clamp range 3em -7.5cm 
• Maximum load 50 kg 

C21079 $199 
_ J 

FAX ROLLS 

1-9 10+ 

C20092 $9.95 $9.50 

Size: 210 x 11.5 x 30m  

C20094 $9.95 $9.50 

Size: 210 x 25.4 x 50m 

C20096 $19.95 $17.95 

Size: 210 x 25.4 x 100m  

C20098 $9.95 $9.50 
Size: 216 x 25.4 x 30m  

C20100 $11.95 $11.50 

i.. Size: 216 x 24.4 x50m  i.. u... C20102 $9.95 $9.50 

RIBBONS 

PRINTER RIBBONS 
TO SUIT: 

• CP80, SX80, DP80, 13X100, 
BX100, MI3100, 

1-9 10, 
C22036 $19.95 $17.95 
• MX80,FX80, RX80, FX800, 
MX70, MX80, LX800. 
C22031 $16.95 $15.25 
• MXioo, FXIOO, RXioo, L01000 
C22002 $19.95 $17.95 
• LX80 
C22003 $12.95 $11.95 

• CITOH 8510 - 1550 
C22051 $13.95 $12.50 

NATIONAL PANASONIC 
KXM110 PRINTER RIBBON 

C22034 $19.95 

IBM PRINTER 
LEADS 

• SUITS IBM' PC/XT, 
COMPATIBLES 
• 25 PIN -0- PLUG (COMPUTER 
END ) TO CENTRONICS 36 PIN 
PLUG. 
• 1.8 meters 
P19029 $14.95 
• 3 metres 
P19030 $19.95 
• 10 metres 
P19034 $39.95 

ROD'S 
COMPUTER TIPS 

HOW TO INSTALL 
YOUR PROTECTION 
Before you catch a virus like 
this unfortunate girl, put on 
your write protects! It's simple! 
Here's how to do it. 
3 vr DISK. 
On a 3 1/2 
disk you 
have to 
slide open 
the plastic 
tab to reveal 
the write protect hole. 

11111 

5 ve DISK 
On a 5 114 
disk you 
have to 
cover up 
the notch 
as shown 
in the side 
of the disk 
with your protective device 
called a write protect tab. They 
usually come in black or silver. 
Transparent tabs should not be 
used because write protects 
work optically. 
Regards 
Rod irving. 

Why waste your precious time 
8. money trying to get a quality 
print out from a "recharged" 
cartridge when you can buy a 
brand new Canon laser cartridge 
from Rod Irving for only $ 199.001 

EP CARTRIDGE FOR SIDE 
LOADING PRINTERS 
C21107  $179 

EP-L CARTRIDGE FOR FRONT 
LOADING PRINTERS 

C21109  $179 

EP-S CARTRIDGE FOR 

TOP LOADING PRINTERS 

C21108  $179 

CASE! 
Give your 
computer that 
professional 
look. 
X11105 $199 

Power supply to suit (220W) 
X11102 $199 

MINI TOW! 

CASE 

200 x 415 

x 330mm 

with 200w 

power supply 

X11100 $325 

RITRON DECUTIIVE CASE 

X11089 $119 

P.S to suit X11089 $149 

TOP OF THE RANGE AT 

EXEC! TIVF CASE 

For 386 & 486 systems 

Includes power supply 

X11101 $320 

POWER SUPPLIES 

POWER SUPPLY FOR 
IBM', PC/XT, & 

COMPATIBLES 
DC OUTPUT: .5/13A -5 0.5A 
•12V /4.5 - 12 V 0.5A 
X11096 $129 
200W SWITCH MODE 

POWER SUPPLY FOR IBM', 

AT & COMPATIBLES 
DC OUTPUT : +5/16A -5,0.5A 
+12V/4.5 -12V / 5A -1210.5A 
X11097 $149 

UV EPROM ErlASLH 
It will erase up to 9 x 

24 pin devices in complete 
safety, in about 40 minutes ( less 
lime for less chips) 
Chip drawer has conductive 
foam pad 
• Mains powered 
• High UV intensity at chip 
surface ensures EPROMs are 
thoroughly erased 

Without timer 

X14950 $99 
With built-in timer 

X14955 $169 

LX-400 
LO-400 
LX-850 
LO-850 
LO-1050 
LO-550 
LO-1010 
OK! 172 
OKI 380 
200-Gr 9 pin 
GSX 140' 24 pin 

Ç-7 

Head Noel col. Drill Speed NoJ Font. Price j ' 

24 pin 80 180cps 3 
9 pin 80 180cps 3 $479 4 1-e* ffl,'.___ . 

$395 -Y . .C.,!.."--=_ 

9 pin 80 180cps 3 $279 

24 pin 80 264cps 3 $950 
24 pin 80 264cps 6 $1050 LASER PRINTERS 
24 pin 80 150cps 3 $625 OL400 LASER PRINTER 
24 pin 136 180cps 4 $795 4 PAGES / MIN 25 FONTS 81,795 

9 pm 80 180cps 3 $275 OL800 LASER PRINTER 
24 pin 80 180cps 3 5650 8 PAGES 1 MIN 36 FONTS $2,495 

80 213cps 5 colour $479 OL840 POSTCRIPT LASER PRINTER 
80 192cp• 6 colour $779 8 PAGES 1 MIN 35 FONTS $4,295 

008 5757 

KEYBOARDS 

iiNUffle 

IBM ', XT, TYPE 

84 KEY KEYBOARD 

X12020 $109 

IBM COMPATIBLE 

EXTENDED KEYBOARD 

(101 KEYS) 

X12022 $109 

101 KEY TRACKBALL 

KEYBOARD 

Keyboard & mouse In one 

X12030. .$199.95 

àffltifir 

KEYBOARD STORAGE 

DRAWER 

$84.95 

MINI VACUUM CLEANER 

C21087..  
‘!*i 

KEYBOARD COVERS 

C21089 84 KEY $4.50 
C21088 101 KEY $5.95 

DISK BOXES 

100 x 5 1/4" ECLIPSE 

C16042 $11.95 

40 x 3 vz• ECLIPSE 
C16040 $8.99 

120 x 3 1/2" LOCKABLE 

C16039 $21.95 

100 x 5 1/4" LOCKABLE 

C16020 $13.95 

50 x 5 1/4" LOCKABLE 

C16025 $11.95 

120 x 5 1/4" LOCKABLE 

C16028 $19.95 

PRINTER SWITCHES 

RS232.2 WAY $39 

RS232-4 WAY $69 

RS232-X OVER $69 

RS232-2 WAY AUTO $69 

CENTRONICS 2 WAY $49 

CENTRONICS X OVER $69 

CENTRONICS 2way auto $79 

CENTRONICS 4 WAY $69 

PRINTER TANDS 

•ao, 

ENCLOSED PRINTER 
STAND 

C21055  $39.00 

DELUX PRINTER STAND 

C21058 $89.00 

WIRE PRINTER STAND 

C21054....ao relame...... 

C21056.-132 Column..  $34.95 

.MICE 
WCFTY MOUSE 

EVER POPULAR, 

FREE MOUSE 
LOW BUDGET! 

DRIVER & POP 
UP MENU 
SOFTWARFI 
X19950  $49.95 

QUICK MOUSE 

Microsoft 

Compatible 

FREE mouse 
house & mouse 
mat Plus FREE 
pop up menu software 

X19955 $69.95 

SUPER BUS MOUSE 2 
DESIGNED TO 
FIT THE PALM •••., 
OF YOUR HAND! 

).? GREAT FOR 
SAVING A 
SERIAL PORT! 
2 FREE TELEPAINT DISKS! 

X19951 $119 

OUCH MOUSE 

"A Stationary 

Breakthrough" 

Use your finger ‘-'«-•‘\•; 
0 

instaed of your 

mouse. Great for 
\_«\° e  - saving space. 

Ideal for laptops 

X19960 ..SAVE $30 $89 

MICROSOFT MOUSE 

The top of the range! 
Supporta 

e S7 0 
hunderde of SaVr, 
applications. 
FREE 
MICROSOFT 
PAINTBRUSH 
SOFTWARE 
BRINGS YOUR 
COMPUTER TO LIFE. 
X19958 $175 

IBM' CARDS 

XT HD CONTROLLER .... 5129 
AT HD CONTROLLER ....5149 
RS232/SERIAL 
CLOCK $49 
MONO COLOUR CARD $76 
MULTI 0/1 $99 
VOICE MAIL  $199 
PRINTER CARD $29 
EGA CARD $149 
DIAGNOSTIC $795 
TTL/PRINTER $89 
RAM 2M AT EXT/EXP $225 
8M AT EXPEXP $325 
FAX CARD $595 
4 PORT SERIAL $129 
2 WAY FDD CONT (360K).$39 
RS232/SERIAL CARD $39 
GAMES CARD $29 
AT S'P/G 1   $43 
AT S/P/G 2 S/P/G $49 
4 WAY FDD CONT. 
(360-1.44M) $129 
2 WAY FDD CONT. 
(360-1.44M) $80 
CLOCK CARD  $39 
SMART DRIVE 
ADAPTER IDE'FDC ..... $49 
SMART DRIVE 
.NDAPTER IDE I 0 MC- $89 
VGA CARD 16 BIT NO RAM 

 $199 
VGA CARD 16 BIT 250K 

 6229 
VGA CARD 16 BIT 512K 

 8269 
VGA CARD 16 BIT 
(1 MEG) $299 

I VGA CARD 8 BIT 256K 6139 

INE FOR CREDIT CAW ORDE\RS! _ 
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VIDEO 
ACCESSORIES 

VHS VIDEO HEAD 
CLEANERS 

New "wet ,dry, wet" system 
cleans and dries all parts 
which come into contact 
with the magnetic tape. 
Fluid is applied directly 
on to cloth cleaning tape 
prior to use. It uses clean 
tape for each cleaning 
operation. Low drag for 
use in sensitive 
mechanisims. 
A11456 $16.95 

VIDEO / AUDIO 
TRANSMITTER 

A small compact unit 

that allows transmission 

of video & audio signals 

(RF) to any TV set or 

VCR within range of 30 

metres. Ideal for 

watching videos in the 

bedroom or kitchen 

without having to move 

the entire VCR or having 

long extention leads 

running through the 

house. Can also be used 

as a transmitter for a 

video camera. With 

power on/off switch 

audio and video leads 

and supplied with an AC 

adaptor. 

A16150 Normally..595.95 

NOW ONLY $84.95 

AUDIO 
ACCESSORIES 

CRYSTAL LOCKED 
WIRELESS MICROPHONE 
AND RECIEVER 
MICROPHONE SPECIFICATIONS. 
Transmitting Frequency: 37 IMHz 
Transmitting System: crystal 
osollation 

Microphone: Electret condenser 
Power Supply: 9V battery 
Range: 300 feet m open held 
Dimensions: 185 x 27 x 38mni 
Weight: 160 grams 
RECIEVER SPECIFICATIONS: 
Recieving Freq: 37 1MHz 
Output Level: 30mV ImaxImurni 
Recieving System: Super 
heterodyne crystal oscillation 

Power Supply: 9V Battery or 9VDC 
power adapter 

Volume control 
Tuning LED 
Dimensions: 115 x 32 x 44mm 
Weight: 220 grams 
Cal A10452 A.P.P. $113 

Our price, 599 

COMPACT DISC CASES 
Packet of 3 standard 
replacement compact 
disk cases. 
A10030 $6.99 

AUTOMATIC CASSETTE 
HEAD CLEANER 

Cleans head (rec pb) 
with mechanical action. 
Also cleans capstan and 
pinch roller at the same 
lime 
Includes bottle of 
cleaning fluid. 

A10004 

rraso - 1 

1451 „ID 

$3.95 

CASSETTE SALVAGE 
AND REPAIR KIT 

(TA33) 
Complete set of cassette 

parts. Also containing 
mylor splicing tape with 
splicing bar and razor 
blade. 

A10009  

TELEPHONE 
ACCESSORIES 

TELEPHONE 
EXTENSION BELL 

Allows you to hear the 
phone ringing when you 
are outside. 
Colour: cream. 
5 metre length extension 
cord 
Features US type plug. 
Use with Y16025 US 
Australian adaptor. 
Y16042 $29.95 

TELEPHONE EXTENSION 
CABLE WITH REEL 

Allows 15 metres of 
telephone cable to be 
neatly wound M a 
portable storage 
container. 

colour - cream. 
Y16013 $24.95 

TELEPHONE BUG ALERT 
Indicates if a third party 
is listening in to your 
telephone conversation 
Green light indicates all 
is OK 
Flashing red light 
indicates someone else 
is on the line 
Complete with plug Austi 
socket for easy inline 
instalation. 
Just mounts on to the 
side of the phone with 
double sided tape (sup.) 
No batteries required, 
power is taken from 
phone line 
Screwdriver supplied for 

adjusting and installing 
unit. 

Y16019 934.95 

ALUMINIUM TORCH 
• High strength corosion 

resistant aircraft grade 
• Durable anodised 
abrassion resistant 
finish 
Non- slip knurled grip 
Adjustable light beam 
angle 

• Keyring tail cap 
Spare bulb -inside tail 
cap 

mini size- 87mm long 
A15066 $9.95 
pocket size- 150mm long 
A15068 $11.95 

- 

- - _ 
NBC-2 BATTERY 

CHARGER 
Nickel cadmium battery 

charger for charging up 
to six batteries 
similtaneously. 
Charges UM3, UM4, & 
UM5 nicads 

Charging circulo are 
automatically selected 
depending on the 
physical size of the 
battery and the charger 
Charging time 10 - 14hrs 
240V AC mains operated 
Requires NM4 or NMS 
charging modules if 
UM4 or UM5 batteries 
are to be recharged. 
M23523 $22.95 

HEADPHONES 

MINI STEREO 
EARPHONES 

Impedance: 32 ohms 
Sensitivity: 96dB 
Freq. Response: 40 - 
10,000 Hz 
Cord length: 1.2m 
A14006 $4.95 

POPULAR DELUXE 
HEADPHONES 

•These headphones have 
large soh ear cushions 
as well as having 
individual left and right 
channel volume 
controls  

A14005  $34.95 

INDOOR 
ANTENNAS 

UHF/VHF/FM INDOOR 

TELESCOPIC 

ANTENNA 

• High gain 75 ohm 
coaxial cable antenna 
with separate UHF & VHF 
dipoles 
• Built In UHF/VHF mixer 
• Frequency range 
40-890MHz 

L15033 $24.95 

INDOOR SPIRAL 

ANTENNA 
• 300 ohm ribbon cable 
antenna 
• Suits AM/FM tuners and 
portable TV's. 
• 1 metre lead with 300 
ohm spade terminals 

L15040 $9.95 

/ 

UHF/VHF/FM 

TUNABLE INDOOR 

ANTENNA 
• 75 ohm coaxial cable 
antenna with separate 
UHF and VHF dipoles / 
receivers. 
• Built in UHF/VHF mixer 
• Frequency range: 
40-890MHz 

L15038 $41.95 

MIXERS 

FIVE CHANNEL 

STEREO AUDIO 

MIXER 
• Compact portable Th(01 
with Independent bass 
and treble controls and 2 
power analogue output VU 
meters. 
• 1 x low impedance 
microphone input 
• 2 x stereo magnetic 
turntable Inputs 
• 2 x stereo line inputs 
• Output sockets for both 
smolder and tape deck. 

A12013 $249.95 

FOUR CHANNEL 

STEREO AUDIO 

MIXER 

• Compact portable desk 
mount or panel mounting 
stereo mixer with 5 band 
graphic equalizer and twin 
LED display VU meters. 
• 1 x low Impendence 
microphone input 
switchable 
• 3 5 stereo magnetic 
turntable inputs 
switchable 
• 3 x stereo line Inputs-
ewitchable 
• Headphone monitoring 
on all channels 
• 18 dB talk over switch 
• Output sockets for both 
the amplifier and tape 
deck 

A12012 $399.95 

PLUG PACKS 

300 mA PLUG PACK 
• 240 volt AC input to 
switchable DC output 
• 1.8 metre cord with 
interchangabre plug • 
• Polarity reversible 
plugs and sockets 
• Supplied with 
1/1.3/2.1/2.5mm De and 
2.5/3mm phone plugs 

M19004 $23.95 

500 mA 

POWER PACK 
• 240 Volt AC input to 
500mA DC output 
• 1.6 metre cord with 
unique plug system 
• Polarity reversible 
socket 
• 2.5/3.5 phone 8. 
2.1/2.5mm DC plugs 
supplied. 

M19005 $23.95 

6/9/12 VOLT DC 

500MA PLUG PACK 
• 240 V AC Input to 
regulated 6/9/12 volt DC 
output 
• Specially designed for 
Walkmans & portable 
audio 
• Intergrated circuitry 
prevents audio system 
hum. 
• 1.8 metre cord with 
interchangable plug 
system. 

MI 9009 $39.95 

13.8 VOLT DC 

800MA PLUG PACK 
240 V AC Input to 13.8 V 
DC output 
• Designed specifically for 
alarm panels 
• 1.8 metres with bared 
ends. 

M19040 $34.95 

12 VOLT DC 2000MA 

(2AMP) POWER PACK 

• 240 V AC Input to 
regulated 12 V DC output 
• Ideal for high current 
drain applications where 
large amounts of power 
are required 
• Outputs: Screw 
terminals or 4mm banana 
sockets 

M19030 $79.95 

SPEAKERS 

8" DOPED 

PAPER CONE 
• High compliance rubber 
surround. • 45 watts RMS 
• Dark grey cone 
• Black dust cep 
• Black round frame 

C10233 $44.95 

10" HIGH POWER 

WOOFER 
• With ribbed black paper 
cone • 40 watts RMS 
• Black dust cap 
• Cloth edge 
• Rubber mounting seal 

C10228 $49.95 

10" DOPED 

PAPER CONE 
• High compliance rubber 

surround. • 60 watts RMS 
• Dark grey cone 
• Black dust cap 
• Black round frame 

C10238 $59.95 

8" FULLRANGE 
• Twin cone speaker with 
white paper cone ideal for 
public address column 
speakers. • 30 watts RMS 
• Foam edge 
• Whizzer cone 

C10224 $24.95 

12" HIGH POWER 

WOOFER 
• With ribbed black paper 
cone • 50 watts RMS 
• Black dust cap 
• Cloth edge 
• Rubber mounting seal 

C10229 $64.95 

6" HORN & LINE 

X'FORMER 
• Weatherproof plastic 
horn with 100 volt line 
transformer.• 15 watts RMS 
• Adjustable metal bracket 

C10218 $74.95 
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When I Think Back... 
by Neville Williams 

Vintage Radio Receiver Design 2: 
Batteries give way to mains operation 

If the twenties saw the birth of radio broadcasting, no less importantly the end of the decade marked 
a quantum leap in receiver technology. From being the province of technicians, wireless sets 
became a piece of family furniture and, for urban listeners at least, the tedium and expense of 
batteries became a thing of the past. 

As indicated in the last chapter, bat-
tery powered superheterodyne receivers 
made a noteworthy appearance on the 
market around 1925, setting new perfor-
mance standards in terms of gain and 
selectivity — and to a degree, signal-to-
noise ratio. 
Their radically different circuit con-

figuration and behaviour, however, 
prompted some buyer resistance in the 
marketplace, creating a demand for 
high performance receivers of less 
radical design. 
For would-be purchasers, put off by 

the 'peculiarities' of 1926-vintage super-
heterodyne receivers, the obvious high-
performance alternative was a 
conventional configuration, with at least 
two tuned radio frequency stages ahead 
of the detector and audio system — 
commonly described as a ' TRF' circuit. 
Already a familiar term, ' TRF' ac-

quired a somewhat broader connota-
tion than in the days of the old 
regenerative 4-valvers (see previous 
chapter). In effect, it signified the al-
ternative design approach to the super-
heterdyne principle. New receivers were 
either TRFs or superhets — a distinction 
that, as we shall see, carried over into 
the early 1930's. 
In traditional form, with polished 

maple box and black bakelite panel, a 
typical TRF receiver with two RF stages 
called for three sets of coils, three 
separate variable capacitors and three 
separate tuning dials — one of each for 
the respective RF stages and the detec-
tor. To simplify tuning, the capacitors 
and coils would hopefully have been 
double-checked during manufacture, so 
that all three dials would end up at about 

the same reading for each individual sta-
tion. 
Some manufacturers went one better, 

by matching the tuned circuits well 
enough to allow the capacitors to be 
physically ` ganged' together and 
operated from a single tuning dial — a 
feature that became progressively 
more popular during the late 1920's 
(see Fig.1). 

Fig.1: Announced in 'Wireless Weekly' 
for September 27, 1927, this 8-valve 
'Riess De Luxe' receiver from 
Manufacturers Products boasted a 
frame aerial, single dial tuning and five 
RF stages, some untuned. The two-
tone etched `malloy' panel is said to 
give a 'refined appearance'and to com-
bat possible hand capacitance effects. 

Single dial tuning 
In some cases the capacitors were 

lined up behind the dial, sharing a com-
mon shaft. In others, they were mechani-
cally coupled by radial links, or by 
flexible concentric couplers (Fig.2). Yet 
another approach was to use a 'drum' 
dial mechanism, with two capacitors on 
either side, arranged with their axes 
parallel with the panel. With four 
capacitors, so driven, it was possible to 
accommodate three tuned RF amplifiers 
ahead of the detector. 

In due course, component manufac-
turers progressed to the production of 
single-unit 2-gang, 3-gang and 4-gang 
tuning capacitors — even if these were 
not particularly rigid assemblies in the 
early stages. 
But that was not the limit, with some 

receivers boasting five RF stages, some 
untuned (see Fig.1). Viewed from this 
remote point in time, one might be par-
doned for wondering whether the un-
tuned stages were always justified, or 
whether an important consideration was 
simply to add to the valve count to com-
pete with 8-valve superheterodynes such 
as AWA's console model `Super-8'. 
As also indicated by Fig.1, some large 

TRF receivers were equipped with a 
panel-tuned frame aerial, offering the 
same directional properties as when 
used with a superhet. 
As with simpler receivers having only 

a single RF stage, ` front-end' instability 
posed a considerable problem for the 
more ambitious TRFs. While due basi-
cally to the grid/plate capacitance within 
the triode RF amplifier valves, it was 
aggravated by the stray coupling be-
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Fig.2: Typical ganged tuning condensers, as advertised by Murdochs, the one-
time specialist mens store opposite the Sydney Town Hall. Prices for such 
assemblies varied with brand from about £3 to £6 — a week's wages, or more! 

tween the multiple RF stages and par-
ticularly between the large, normally un-
shielded coils. 
Attempts to combat the problem by 

using lower gain valves or deliberately 
reducing the 'Q' or goodness of the 
tuned circuits tended to limit the peak 
performance of the receiver. Alternative-
ly, relying on filament rheostats to con-
trol the gain could prove confusing. In 
most cases, fitting a 'stabiliser' poten-
tiometer, as explained in the last article, 
provided a more manageable method of 
control to meet particular situations. 

The neutrodyne 
Pending a fundamental cure for in-

stability in the way of screen-grid valves 
(See EA June 1990, page 43), many 
designers resorted to the use of 
neutralisation — a technique that had 
been worked out in the early 1920's, but 
adopted only sparingly. (As reported in 
The Australasian Wireless Review dated 
August 1923, the `Neutrodyne' principle 
was introduced `recently' by Professor 
L.A. Hazeltine M.E., of the Stevens In-
stitute of Technology, New York, to the 
Radio Club of America.) 

In practice, the neutralising circuit 

took many forms, the most common 
being to tap and extend the winding sup-
plying the anode of an RF amplifier such 
that the signal voltage at the lower end 
would be in opposite phase and, ideally, 
of equal amplitude to that at the anode. 
By connecting a small, adjustable 
capacitor between the lower end of the 
extended coil and the grid (Fig.3), it be-
came possible to cancel the effect of the 
direct anode/grid capacitance. 

Variations of the scheme included tap-
ping and extending the grid winding in-
stead, and returning the free end to 
anode via a neutralising capacitor. 
Yet another approach involved phas-

ing the interstage coupling transformers 
in such a way that the necessary 
neutralising voltage could be picked 
up from a convenient point in an ad-
jacent stage. 
Whatever the configuration, the pur-

pose of a neutralising circuit was to in-
troduce capacitive negative feedback 
around each RF stage, sufficient to 
exactly balance out the positive feed-
back resulting from the inherent 
anode-grid capacitance. 

(At a time when positive and negative 
feedback, as such, were not part of the 

Fig.3: Perhaps the most common form of neutralising circuit, calling for an 
extended and centre-tapped anode feed coil. 

jargon, the failure of early ex-
perimenters to comprehend the idea is 
perhaps understandable!) 
That aside, as applied to a generation 

of otherwise normal TRF receivers, 
Hazeltine's term `neutrodyne' provided 
a measure of technical mystique which 
enabled them to compete to better ad-
vantage in the marketplace with 
`superheterodynes'. 
Over the years, the principle was ap-

plied to elaborate (e.g., 8-valve) 
receivers right down to simple — even 
reflex — designs with a single RF stage. 
In some cases, `neutrodyne' was used 
purely as a descriptive term to indicate 
use of the technique; in others, it was 
featured on the front panel in the manner 
of a brandname. Neutrodynes, like su-
perheterodynes, came in all shapes and 
sizes — some good, some very ordinary. 

Adjustment procedure 
Whether the average neutrodyne 

receiver operated to best advantage 
throughout its lifetime is another matter. 
Setting them up called for a critical ad-
justment procedure, which could all too 
easily be negated by well-intentioned 
but ill-informed experimenters. 

Setting up typically involved tuning 
the receiver to a strong signal near the 
centre of the dial scale. Then, one by 
one, the RF amplifier stages would be 
disabled by disconnecting one filament 
supply lead or interrupting the connec-
tion within the socket with a scrap of 
cambric tubing. The valve itself would 
be left in position. 

In the normal way, the signal would 
still be faintly audible, being fed through 
the disabled stage by the grid-plate 
capacitance of the inert valve and/or the 
neutralising circuit. The signal would 
normally increase as the neutralising 
capacitor was adjusted to either its maxi-
mum or minimum value, diminishing at 
some median setting. 
The aim was to select the setting cor-

responding to minimum signal level, in-
dicating that the grid-plate and 
neutralising capacitance were substan-
tially cancelling each other in terms of 
signal transfer. 
The routine would normally be fol-

lowed for each separate RF stage. Other 
procedures may well have been 
specified for other circuit configura-
tions, but it needs little effort to imagine 
how far astray the adjustments could 
have ended up at the hands of an 
owner/experimenter, curious to discover 
the effect of simply twiddling 'those 
curious little screw things'! (Fig.4) 

Or, yet again, the effect of swapping 
valves around, or of substituting other 
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types — without any thought to the fact 
that their grid-plate capacitance could be 
quite different from that of the valve 
for which the particular stage had 
been optimised. 
Vintage receiver enthusiasts who may 

have occasion to restore a receiver using 
one or more neutralised RF stages 
should be aware of these considerations. 

Why not mains power? 
With its relatively uncomplicated con-

trols, a receiver as illustrated in Fig.1 
posed a standing invitation for any 
member of the family to switch on and 
listen through any program that hap-
pened to be on air. The one obvious 
deterrent was the knowledge that to do 
so would flatten the batteries that 
much sooner. 

If only such receivers could be run 
from the AC power mains, like other 
domestic appliances. Unfortunately, it 
was easier said than done! 
Of necessity, virtually all receivers 

produced up to about 1927 were 
designed around existing battery type 
valves which required the provision of 
pure DC voltages as under for the fila-
ment, the anode (or plate) and the grid: 
• The ' A' or filament supply — 2, 3, 

4, or 6 volts at up to 1.0 amp, or 
thereabouts. 

• The ' 13' or anode supply — 
nominally 22.5, 45, 67.5, 90 or 135 
volts at up to about 20 milliamps. 

• The 'C' or grid bias supply — typi-
cally in 1.5 volt steps up to minus 9 
volts, with negligible actual current 
drain. 
To obtain supply voltages of that order 

from the AC (alternating current) power 
mains required the use of a suitable step; 
down transformer, a rectifier to produce 
a unidirectional current, and a filter to 
smooth out the inherent ripple and en-
sure pure, hum-free DC (direct current). 
Because of the relatively low anode 

current required by battery type valves, 
there was no particular problem in 
providing a suitable 'B' or high tension 
supply, such as the one pictured in Fig.5. 

Of comparable dimensions to a 
couple of medium size B-batteries, a so 
called ' 13-battery eliminator' could 
deliver a maximum supply voltage of 
around 130-150 volts, plus a selection of 
lower voltages corresponding nominally 
to those available from the intermediate 
tappings on ordinary B-batteries. 
Perhaps it should be mentioned in 

passing that, while these intermediate 

voltages served the purpose, old-time 
experimenters were often puzzled be-
cause they appeared to be much lower 
than anticipated when measured on a 
voltmeter. The confusion was due to the 
fact that the low-resistance voltmeters of 
the day placed a heavy current load on 
the source being measured, reducing it 
to well below what it would have been 
when supplying the very modest drain 
of, say, a regenerative detector. 
For safety's sake, commercial B-bat-

tery eliminators were designed to isolate 
the DC output circuitry completely from 
the mains potentials — although the 
isolation may not always have met the 
very strict specifications that currently 
apply to present-day mains-sourced 
supplies like battery chargers and 
plug-packs. 

Curiously, an article on page 52 of 
EA's 1927 Wireless Weekly reprint 
describes a home-made B-battery 
eliminator with no mains isolation trans-
former at all. While included, I under-
stand, for its historical interest, readers 
should be warned NOT to attempt 
duplicating it, even for historical 
reasons. It could be positively dangerous 
to have lying around, because of the 
direct connection between B-minus and 
one side of the mains! 
Some B-battery eliminators also 

provided a range of negative bias vol-
tages, to obviate the need for a C-bat-
tery. 
While this was technically easy 

enough to arrange, it was equally no big 
deal; C batteries were relatively inex-
pensive and, with virtually zero cur-
rent drain, could be expected to last for 
their shelf life. 

Fig.4: Pictured here about actual size, 
neutralising condensers (capacitors) 
offered an open invitation for ex-
perimenters to 'fiddle', often to no 
good purpose. 

Filament supply 
The real problem for all-mains opera-

tion was to supply the valve filaments. 
While it would have been no problem 
at all to step the mains voltage down to 
2, 3, 4 or 6 volts, the filaments could 
not be supplied with raw AC for two 
main reasons: 

Firstly, with the respective ends of the 
filament swinging plus and minus by the 
peak value of the AC waveform, the end 
effect would be rather like having a sub-
stantial 50Hz AC signal superimposed 
on the wanted program signal, causing a 
prominent 50Hz hum. This problem can 
be alleviated, but not eliminated, by 
earthing the filament circuit at an exact 
centre-tap rather than either end. 
The second problem was that, by 

design, the filaments in battery valves 
were relatively small in diameter, to 
minimise the amount of current required 
to heat them to incandescence. 
When fed with AC, the filament 

temperature tended to vary over each 
successive half-cycle and, with it, the 
electron emission. Therefore, quite apart 
from the spurious signal problem, as 
above, the emission — and basic ef-
ficiency — of the filament would be 
modulated at the half-cycle rate: 100Hz. 
These days, with solid-state rectifiers 

and other technology, and with very high 
value electrolytic capacitors readily 
available, an adequately rectified and fil-
tered A-supply would doubtless be prac-
tical — but back in the 1920's, rectifiers 
were clumsy and inefficient and 
capacitors larger than 4uF were hard to 
come by. The most practical answer was 
to rely on a conventional lead/acid bat-
tery or 'accumulator' to supply the fila-
ments — kept 'topped up' by a small or 
'trickle' charger connected permanently 
in circuit. 
While this arrangement could be 

provided by the set owner using separate 
components, the battery service depart-
ment of the Clyde Engineering Com-
pany, Sydney, made it a little less 
cumbersome with the self-contained unit 
illustrated in Fig.6. 
Containing an isolating transformer, 

an electrolytic rectifier and either a 4-or 
6-volt accumulator, it was self-regulat-
ing and could be left connected per-
manently to the power mains and the 
receiver. The only maintenance required 
was the occasional addition of distilled 
water to the cells and rectifier. 
Because of the buffering effect of the 

storage battery, the DC output voltage 
varied little from the expected value and, 
according to the advertisement, mains 
hum was 'at all times negligible'. 
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Fig.5: An Emmco B-battery eliminator, which was advertised for 10 guineas ($21) 
in 1927— about three times the price of a set of B-batteries. The terminals and 
knobs on top provided a selection of semi-adjustable high tension voltages. 

In an effort to find another solution to 
the filament supply problem, some 
designers adopted the idea of selecting 
valves with a similar, low filament cur-
rent rating and wiring the filaments in 
series, thereby calling for a much higher 
voltage but lower current. 
A valve which lent itself to this tech-

nique was the American type V99 or 
X99, with a filament rating of 3.0-3.3V 
at 60-63mA. While easing the filtering 
problem, however, the string of frail 
filaments proved rather vulnerable and 
the technique found only limited ap-
plication. 

Mains type valves 
The salient point that emerged from 

all this was that battery valves and as-
sociated design parameters were not 
really compatible with mains opera-
tion, either technically or in terms of 
listener expectation in respect to sound 
output power. 
There was an obvious need for valves 

which could operate with AC on the fila-
ment and at more generous anode volt-
age and current levels — beyond the 
economic limits of battery supply. 

In fact, a solution to the AC filament 
problem had been identified back in 
1921, by Messrs Freeman and Wade of 

Westinghouse. For the traditional fila-
ment, they substituted a narrow tube 
with an emissive surface, to serve as an 
electron source or cathode. Inside the 
tube, but insulated from it, they placed a 
heating element or heater which could 
be fed from a separate supply, most ob-
viously low voltage AC from a step-
down transformer winding (Fig.7). 

Fig.6: This Australian 'Radio A-power 
Unit', advertised by Clyde Batteries in 
1927 contained an isolating trans-
former, an electrolytic ('slop') rectifier 
and either a 4 or 6 volt battery. It was 
self-contained and self-regulating. 

Being independent of the electron 
stream within the valve, the AC could 
not interact directly with the signal, 
while the thermal inertia of the 
heater/cathode assembly would be such 
as to obviate hum due to temperature 
variation at the half-cycle rate. 
While it subsequently proved to be the 

logical answer to the problem, the idea 
was not exploited to any extent until 
around 1927. One can only assume that 
the difficulties of devising, patenting, 
producing and marketing the early 
generations of battery-based receivers 
were sufficient, in themselves, to inhibit 
any radical departure in valve and 
receiver design! 
Even in 1926/7, when RCA released 

their first manifestly non-battery valve, 
they still passed over the indirectly 
heated option. Designated as type 226 
(or 26) their first mains type valve was a 
clear derivative of their 'old faithful' 
201-A. 

Virtually identical in appearance and 
with very similar electrical charac-
teristics, its one vital digression was a 
conventional directly heated filament 
rated at 1.5V and 1.05A. 
The purpose of the stout, heavy-cur-

rent filament was to provide sufficient 
thermal inertia to minimise the half-
cycle temperature ripple. At the saine 
time, assuming a centre-tap or 
'balanced' earth return, the reduced fila-
ment voltage would hopefully reduce 
the level of AC hum injected into the 
grid bias/signal path. 

So to mains power 
The 226 undoubtedly maintained a de-

gree of continuity between the design 
philosophy of battery powered receivers 
of the late '20s and their immediate 
mains powered derivatives — but with 
one important qualification. By careful 
null-balancing of the heater earthing, 
the 226 could indeed be used in all 
established roles — except that of 
detector, where the hum level proved to-
tally unacceptable. 

It was a limitation that forced 
manufacturers, at long last, to come up 
with mass produced valves having an in-
directly heated cathode, the best known 
of which was the 227 (or 27). With a 5-
pin base, it was still electrically similar 
to the ancient 01A — but it was essen-
tially hum-free. 
The 27, and valves like it, broke the 

intellectual log-jam preventing the 
development of true all-mains receivers. 
Designers soon expressed a preference 
for indirectly heated valves for all roles, 
giving rise to a demand for companion 
types with more generous performance 

ELECTRONICS Australia, July 1991 49 





WHEN I THINK BACK 

parameters than could be contemplated 
with a battery supply. 
For their part, valve manufacturers, 

once they had come to grips with 
heater/cathode technology, foresaw the 
emergence of a whole new market area 
— requiring not just mains powered 
general-purpose triodes, but power out-
put valves and sundry other types op-
timised for particular roles in a new 
generation of receivers. 

In fact, the period from about 1928 
onwards was marked by a procession of 
new valve types, as outlined in this 
'Think Back' series for May and June 
1990 under the sub-heading 'The rise 
and fall of thermionic valves or tubes'. 
There were power output valves like 

the 45 and 47, rated to deliver 2 watts or 
thereabouts to the loudspeaker — ten 
times as much as available from even a 
loud battery set. There were rectifier 
valves like the 80, meant to be built 
right into a mains receiver and supp-
ly the necessary high tension voltage 
and current. 
There were screened-grid, tetrode and 

pentode valves like the 24, 35, 57 and 58 
designed for use as RF or superhet IF 
amplifiers, or for very high gain audio 
stages. 
Thermionic diodes became com-

monplace, for use as detectors, and so 
too did complicated valves intended for 

Fig.7: The indirectly heated cathode (right) was a virtual pre-requisite for AC 
mains powered receivers. First suggested in 1921, the idea was not adopted for 
mass-produced valves for another six odd years. 

use as frequency changers in super-
heterodyne receivers. 

In many cases, new valves were intro-
duced to meet urgent demands from the 
ever-expanding receiver market. In 
others, they were the result of on-going 
research in valve laboratories which 
resulted in new receiver design con-
cepts. Ironically, progress in mains type 
valve and receiver design generated a 
demand for parallel technology in bat-
tery powered domestic and portable sets 
and automotive receivers. As a reminder 
of valves in those categories, readers 
may care to turn back to the articles 
mentioned above. 

Assembly and wiring 
This same period saw a complete 

revolution in the methodology of assem-
bling and wiring domestic radio 
receivers. 

Up to and beyond the mid 1920's, 
most receivers were constructed on a 
baseboard and panel, which slid into a 
table-top cabinet with lift-up lid. The 
major components were designed to 
mount on the baseboard or panel, with 
the incoming lead-ends being bent into 
an eyelet shape and clamped under flat-
headed screw terminals or knurled nuts 
with a concave undersurface. It was very 
much the 'handyman' approach. 
The done thing was to effect the inter-

connections with bare tinned copper 
busbar, of square cross section and 
about 1/16" (1.6mm) thick. 
This was laid painstakingly in place 

and bent at strict right-angles, as ap-
propriate, so that every run would be 
either exactly parallel to the panel and 
baseboard or at right-angles to them. 
The resulting `geometric' style of wiring 
is well illustrated in Fig.8. Fairly ob-

Fig.& Originally from 'Wireless Weekly' for August 19, 1927, this shows the suggested wiring pattern for the 'Everyman 's 
Four' receiver. To a handyman, ability to wire a receiver in the approved manner was as much an art form as his wife's 
embroidery! 
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viously, in the two-dimensional drawing, 
loops have to be used to indicate that 
various wires zioss without touching. In 
the actual receiver, the busbars would be 
elevated one above the other, to provide 
the neces.,ary clearance. 
For proud owners of new receivers, 

the routine was to switch on and 
demonstrate to visitors how they 
worked, then explain the purpose of the 
various knobs, finally lifting the lid to 
display the working parts — the valves 
and, of course, the orderly wiring. 
I remember my father, responding to 

an article in a magazine, preparing to 
make changes in the family Colmovox. 
Ele could have used any wire to hand, 
but that wasn't good enough. He had to 
equip himself with several lengths of 
square-section busbar and a pair of long, 
round-nosed pliers to form eyelets at the 
end of each run. The job done, it was 
difficult to tell that the original wiring 
had ever been tampered with. 

In fact, as I recall mentioning else-
where, he was so proud of his handiwork 
that he set about making a glass front-
panel for the receiver so that visitors, 
listening to the sound, could also con-
template the internal works! 

A different approach 
In due course, however, the industry 

began to realise that fancy terminals and 
fussy wiring methods were tedious and 
costly, without adding anything to the 
actual performance of the receiver. If 
you have a copy of the Wireless Weekly 
1927 reprint, take a look at the layout 
diagrams on pages 35 and 36 for an 8-
valve superheterodyne, and imagine the 
man-hours that would be involved in 
translating them into a multi-layered 
pattern of bare busbar. 
So it was that geometrically arranged 

busbar gave place to insulated 'point-to-
point' wiring, with tags and 
soldered joints taking over from 
terminals and eyelets. 
The move to mains operation also had 

an important bearing on the transition. It 
was certainly not prudent to have ex-
posed bare wiring or terminations carry-
ing mains potentials, or even the 
250-odd volts DC that was common-
ly applied to the anodes of mains 
type valves. 
The end result was the almost univer-

sal adoption of inverted metal dish 
`chassies', with the major components 
mounted on top and the point-to-
point insulated wiring and small 
components underneath, well away 
from prying fingers. 
Apart from safety, the format lent it-

self to familiar metal working techni-

ques and to assembly line production. If 
the chassis needed to be made attractive 
to the prospective purchaser, the exter-
nal components could be variously em-
bellished with lacquer, enamel, 
electroplating and labels, all of which 
were variously exploited in typical 
Australian receivers. 
That was about the way things were 

when I ceased to be an onlooker and 
took my first job in a radio factory. I 
must confess that, against a traditional 
battery set background, it came as some-
thing of a culture shock to learn that the 
attributes of a capable production wirer 
were accuracy, speed and the ability to 
make good soldered joints. Neatness 
didn't seem to count for much, apart 
from keeping leads reasonably short and 
reasonably firm. 
After encountering a few early ex-

amples of ' new-age' mass-produced 
chassies, it became evident that, in the 
matter of neatness, some production su-
pervisers and bench wirers had taken 
liberty for licence. On top, the chassis 
and other metalwork may have been 
'prettied up' with gold coloured lacquer 
— but underneath, to compare the 
wiring with a proverbial ` rat's nest' 
would have been unfair to rodents! 

How NOT to do it! 
Leads ran hither and yon in all direc-

tions, trimmed to 'near enough' length, 
looped around to reach their destination 
and spot soldered to the appropriate lug. 
Overlaying the wiring was an assort-
ment of resistors and capacitors, bridg-
ing from here to there and supported for 
the most part by their own roughly 
trimmed leads. 

If that wasn't bad enough, much of the 
wiring had been done with stranded 
tinned copper wire, covered in a rubber 
which had gone 'gooey', interacting 
with the wire and solder to coat it with a 
chemical salt of some kind. For a tech-
nician, replacing leads or parts in that 
kind of environment was nothing short 
of a horror. 
When I started at Reliance Radio, it 

was in a completely virgin situation: my 
first job, on the first day of a new fac-
tory, assembling and wiring the first 
batch of a completely new line of 
receivers. 
Another novice wirer and I were given 

the circuit, the wherewithal and a 
laboratory prototype to follow, and it 
was more or less up to us to work out the 
details of how best to arrange the leads 
and minor components. 

Fortunately, my new mate was also 
methodically inclined and, under the su-
pervision of the designer, we worked out 

a common wiring routine: short, direct 
leads for the high frequency connections 
and methodically grouped runs for the 
supply leads, anchored to the chassis by 
clips or other means. A bare tinned cop-
per busbar linked all the earth lugs under 
isolated mounting nuts, and provided a 
convenient anchorage for the various 
earth bypass capacitors. 
Once devised, the wiring style was 

adopted for all models and, in, later 
years, Reliance took to displaying their 
chassies in radio shows over a 45° mir-
ror, with under-lighting to emphasise the 
orderly wiring. 

In fact, there was more to all this than 
mere cosmetics. Manufacturers soon 
realised that underside wiring had to be 
kept clean and accessable for ease of 
service, and suitably anchored if it was 
to survive long delivery journeys by 
Australian road and rail transportation. 

It was a lesson that had to be even 
more scrupulously applied later in the 
monochrome television era, with its 
greatly increased valve and parts count 
and more complex wiring. 

In the next chapter, we will be looking 
at the evolution of typical mains type 
TRF and superheterodyne circuits. 

(To be continued) 
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Circuit 8t. Design Ideas 
Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits 
have not been built and tested by us. We therefore cannot accept responsibility, enter into correspondence or provide further information. 

Remote IR tester 
This circuit was developed to check whether an infra-red 

remote control transmitter is functioning or not. 
The unit's simplicity is mainly due to the use of a common 

light-dependent resistor. Whilst LDRs are normally used to 
detect visible light, they function just as well with incident 
infra-red energy, with the added bonus that their sensitivity is 
much greater than an infra-red diode or phototransistor. 
This extra sensitivity allows the LDR to directly control the 

base current of a transistor as shown in the circuit. 
As incident infra-red light increases, the resistance of the 

LDR falls, turning on the BC548, which then turns on the 
LED. Note that, depending on the type of LDR used, the 100k 
base resistor may need to be varied to extinguish the LED in 
the ' standby' mode. 
With no incident light, the standby current is only a couple of 

microamps, and so a power switch is not required. 
The prototype was built in the smallest 'jiffy box', with the 

LDR mounted at the end of a tube, which projected from one 

end of a jiffy box, in order to reduce the effect of the ambient 
light. Alternatively, the LDR could be mounted behind an 
infra-red filter. In operation, the unit detected infra-red emis-
sions at a range of up to 12cm. 

Grant Willis, 
Port Lincoln, SA $30 

0-40V voltage 
Inverter/doubler 
This inverter/doubler is basically a 

buck inverting circuit which provides an 
exactly complementary negative voltage 
to the positive supply voltage. 

This is especially useful where split 
rail supplies are needed. When the cir-
cuit is used in the doubler mode, the out-
put voltage is the circuit ground, thereby 
providing a voltage exactly double the 
input voltage. The operation of the cir-
cuit centres on the TL494 pulse width 
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SENS 
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modulator chip. Resistors R3 and R4 
provide the earth referenced divider to 
set the output voltage; R5 and R6 pro-
vide another earth referenced divider to 
sense and limit the circuit current. 
Transistor QI is driven from the two 

output transistors of the chip, running in 
parallel. Q1 directly charges the field in 
coil Li and then cuts off, allowing nega-
tive voltage from the field collapse to 
pass through D1 and be stored in C2. 
Because the TIP32A is rated at 3A, R1 

equals 0.33 ohms to give a maximum 
(short circuit) current of 2A. 

Steve Garland, 
Maroubra, NSW $35 

Switching lamp dimmer 
This circuit came about from the need 

to dim a lamp for reading at night while 
camping, without wasting battery power. 
The circuit is a variable pulse-width 

dimmer using a 555 and MOSFET to 
keep things simple. As the on time of the 
MOSFET reduces and the off time in-
creases, the lamp dims. 
The interesting thing about this circuit 

is that the duty cycle (ratio of on to off 
time) of the 555 can be varied from 
about 5% to 95% in a nice linear 
fashion, without changing the frequency 
of operation. 
The trick to this is in D1, D2, R1, R2 

and pot 1 which form a network to 
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charge C 1 from pin 3 of the 555. As pin 
3 goes high and low, Cl is charged by 
D2, R2 and the bottom half of pot 1, and 
then discharged by D1, R1 and the top 
half of the pot. 
Now as the position of the wiper is 

changed the resistance used to 
charge/discharge Cl changes, ultimately 
changing the duty cycle. 
Because the total resistance used to 

charge and discharge the capacitor is al-
ways the same (i.e., the value of the pot), 
the total time taken is the same so the 
frequency is constant. 
Resistors RI and R2 set the maximum 

and minimum duty cycle. If the on or off 
time is too short, then some radio inter-

ference can result. The lamp can be rated 
up to 21W without any problems al-
though smaller lamps seem more effi-
cient when dimmed. 

You could also use this circuit to run 
6V lamps from 12V. 
Alex Eades, 
ICatoomba, NSW $35 

'No battery' alternator start-up 
Want to take a 12V power supply out into the bush, or build 

a battery charger with a bit of oomph? 
The answer is to run a car alternator from a stationary motor. 

But the problem with this arrangment is that you need to lug a 
battery around to initially power the alternator's rotor to get it 
started. 

Instead of a battery, this circuit uses a bike magneto, driven 
by the belt between the motor and alternator, to produce suffi-
cient current to start the alternator in a no-load situation. 
The magneto current is rectified and smoothed by Dl/C1, 

then fed into the I] (lamp) input on the alternator. This starts 
the alternator current, which activates relay RLA. 
The relay switch then provides the current, via a charge lamp 

Li (the ignition lamp on the car dashboard), so the bike mag-
neto can now be disconnected. Relay RLA also switches in the 
load relay RLB, which lights up lamp L2 and provides the 12V 
(unfiltered) supply. 

My unit uses a lhp motor which can drive my 55A alternator 
flat out. 

Rob Monis, 
Seaford, VIC $35 
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Binary-Gray-Binary 
code converter 
There are a number of codes in use in 

digital systems. One such code is the 
Gray Code. This circuit converts either 
natural binary code to Gray code, or the 
reverse, Gray to binary. `Exclusive-OR' 
gates are used to do the additions needed 
for the conversions, while 'and' and 'or' 
gates are used to activate different seg-
ments depending on the direction of the 
conversion. 

To convert a 5 bit binary code (134-Bo) 
into Gray code (G4-Go), the relation 
connecting the bits is as follows: 
G4=B4; G3=134-1- B 3 ; G2=B3+B2; 
G =B2+B ; Go=B i+Bo. 
The relation for the reverse conver-

sion, namely Gray to binary code is: 
134=G4; B3=134+G3; B2=B3+G2; 
B 1=B2+G 1; BcpB i+Go. 
The 5-bit input code is entered in D4-

Do, while the output code is received at 
Y4-Yo. Switch S is high for binary-to-
Gray conversion, and only the 'and' 

gates IC2a-IC2c are activated for ICI to 
add the required binary bits. For the 
reverse Gray-to-binary conversion, 
switch S is low, and only the `and' gates 
IC2d-IC2f now let IC1 add the binary to 
Gray bits. IC3a-IC3c are 'or' gates to 
join the two possible inputs to the ad-
ders. Notes that six AND gates are re-
quired. These are labelled IC2a-f. Since 
the 7408 contains only four AND gates, 
two of these chips are needed. 

P.R. Narayana Swamy, 
Kingswood, NSW $35 
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SOLDERING IRONS & ACCESSORIES 
ADCOLA RS30 
SOLDERING IRON 
• 12 watt mains powered iron 
• Well balanced design 
• High impact resistant handle 
• Long-life Triclad 3mm tip 

Cat T-1820 

$299 

ADCOLA RS50 
SOLDERING IRON 
• 16 watt mains powered iron 
• Reliable heavy duty element 
• Long-life Triclad 5mm tip 

Cat T-1825 

$32" 

ADCOLA RS60 
SOLDERING IRON 
• 21 watt mains powered iron 
• Lightweight, super-slim barrel 
• Anti-seize 6.5mm tip 

Cat T-1835 

With power boost! 

ADCOLA DR30 DUOTEMP 
• With push-button boost temperature settings! 
21 watts on boost 
• Can be fitted with a variety of specialist tips 

Cat T-1830 

De-soldering tools for every budget! 

SOLDER SUCKERS 

Temperature controlled for accuracy! 

ADCOLA DR50 DUOTEMP 
• 30 watts power on boost 
• Reaches operating temp. in just 1 minute from cold! 
Push-button boost control 
• Interchangeable tips available 

Cat T-1840 

$5495 

el11111111M1111111 

A professional Solder Station at a 
hobbyist's price! 

DSE SOLDER STATION 
• Variable temperature control from 200 to 500°C 
• Thermo-static control with temperature meter 
• Lightweight Iron holder plus cleaning sponge 

Cat T-2000 

$139 

Don't pay $159 elsewhere! 

Lightweight Plastic Cat T-2561 
Replacement tip Cat T-2562 95c 

$8.95 

Metal body with Teflon tip Cat T-2563 
Replacement tip Cat T-2564 $2.95 

21!!!!!ffliene 

Anti-static with Teflon tip Cat T-2567 514.95 
Replacement tip Cat T-256ii $4.95 

SOLDERING IRON STAND 
A Ii9htweight stand that makes soIdering so much 
easier and safer. Includes sponge. 
Cat T-1303 

$995 

SOLDERING AID SET 
A complete soldering aid set at a bargain price! 
• Fine point/slotted end probe 
• Scraper/wire brush 
• Angle scriber/scraper probe 
• 170mm tweezers 
• Heat sink 

Cat T-2606 
$6" 

11.111111 
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Japanese quality! 

HEATSINK CLIP SET 
Spring loaded plier grip clips for use with heat 
sensitive components and leads. 75mm long with 
straight and angled heads. 
Cat T-2620 

e>c, 
eigeot"'"'" 

Don't pay $ 14.95 elsewhere! 

HELPING HANDS 
For fine solder work you really need 2 pair of hands... 
so here they are! Helping Hands is a PCB holder w.C1 
magnifying lens that can hold your work at just the 
right angle and let you 
see in close. 
Cat T-5715 

DICKSMITH 
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SO YOU THINK 
A COMPUTER UPGRADE 
IS DIFFICULT? 
W‘tX‘11%. an 

TO UPGRADE A TIRED XL. 

AT COMPATIBLE 
'286 MOTHERBOARD OR 
• Expandable to 1Mb or 4Mb (using 1Mb DRAMs) 
• Keyboard/hardware selectable 8/12MHz operation 
• Six 16-bit and two 8-bit expansion slots 
• Zero wait states with 8Ons RAM 
• Socket for 80287 co-processor 
• 13.7 performance on Norton S.I. standard 
• AMI Bios ROMs included 

Cat X-1002 LIMITED STOCKS 

.11 

20MHz NEAT 
AT MOTHERBOARD 
• NEAT chip set allows total user control over 
system hardware 
• Memory expandable to 8Mb 
• Hardware/software selectable 8/10/20MHz 
operation 
• Five 16-bit and three 8-bit expansion slots 
• Software selectable memory interleaving, wait 

states, and hard drive specs. 
• Socket for 80287 co-s rocessor Cat X-1003 

IT'S SIMPLE 
ARITHMETIC 

bKSMH 
1.11$MDC•ii CsilM 

PLUS 

129 
ste se° 

HARD/FLOPPY 
DISK CONTROLLER 
• MFM disk controller for your AT compatible 
• Requires one 16-bit expansion slot 
• Includes cables to suit 1 hard drive & 2 floppies 
• Compatible with 360k, 720k, 1.2Mb, 1.44Mb 
drive formats 
Cat X-2030 

Olt TO 

'99 
Stb> 

MINI XT MOTHERBOARD 
Super small and with outstanding performance! 
Ideal for anyone building a system from scratch... 
or getting a deceased XT system on the road 
again. Constructed using multi-layer PC board and 
quality workmanship throughout. 8 expansion slots 
and up to 8.9MHz clock speed. Comes socketed for 
640K RAM & fits any standard IBM compatible XT. 
Cat X-1001 

OR: FOR AN AT COMPUTER BULGING WITH POWER... 

8MB MEMORY BOARD 
This 8Mb IBM compatible memory board grows 
with your needs. Start out with just 2Mb, then 
expand it in lots qf 2fvlb up to its full 8Mb capacity. 
It uses standard 1Mb RAM chips and can be 
configured as expanded or extended 
memory. EMS version 4.0 drivers 
come with the board along with 
user selectable I/O ports for page selection. Ok 
RAM supplied. 
Cat X-1029 

OR 

129 
SERIAL/PARALLEL 
GAME CARD 
A combined I/O card complete with one RS-232C 
serial port (second port optional), a parallel printer 
port & a joystick port as well! Serial ports are 
selectable from Com1 to Com4 & interrupt requests 
are selectable on all ports. Fits IBM compatibles & 
can be installed in just a few minutes. Cat X-2012 

MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS: 
•SW: ARMIDALE New England Electronics 711655 BALLINA Balboa Electronics 867022 BEGA OZTECH Electronics 
923933 BOWRAL F.R.H. Electrical 611000 BROKEN HILL. Hobbies & Electronics 884098 COOTAMUNDRA: Cootarnundra 
Music & Lite 422561 COI-FS HARBOUR Coifs Harbour Electronics 525684 DENILIOUIN: Deni Electronics 813672 DUBBO 
Chris's Hi Fi 828711 FORSTER: Forster Village Electronics 545006 GLEN INNES: John Sommerlad Electronics 323661 
GRAFTON Repairs & Spares 421911 GRIFFITH Miatronics 624534 INVERELL Inverell Electronics 221821 KEMPSEY: PAL 
Leonard 631134 LEETON Leeton Audiotronic 532800 LIGHTNING RIDGE: Cycle & Sound z9U579 LITHGOW. Douroy Photo-
graphics 513173 IJSMORE - De.cro Electronic Services 214137 MOREE Morne Electronics 522091 MUDGEE: Headware 
723895 NARRABRii Namoi Computer Service 923274 NELSON BAY' Nelson Bay Elect 8. Hobbies 813685 NOWRA Nowra 
Electronics 210722 PARKES' Strad Music Ctr 623366 PORT MACOUARIE: Hastings Computer Service 834574 RICHMOND 
Silicon Crafts 784101 TAREE Brads Electronics 526603 WAGGA WAGGA. %nips Electronics 216558 WELLINGTON 
Wellington Service 452325 WINDOR Silicon Crafts 716722 YASS. VVarmington Electrical 261116 YOUNG' Keith Donge: 
Electronics 821279 VIC: BAIRNSDALE. LO & LM Crawford 525677 COLAC: Colac Electronics 312847 MILDUEUx. Pullmar 
Auto Pro 232882 SHEPPARTON Andrew Guyatt Electronics 219497 SWAN HILL Nyah District 7V Service 32930.: 
TRARALGON' Traralgon Electronics 741699 WARRAGUL. Roylaine 234255 WARRNAMBOOL: Koroit St Elec Services 627417 
QLD: AYR Della Electrix 831566 BUNDA8ERG' Bob Elkin Electronics 521785 CALOUNDRA: Electro-mart 918533 DYSART 
Dysart Videotronixs 582107 INGHAM Masons Electronics 763188 INNISFAIL. Innisfail Hi-Fi 612014 MACKAY: Steven: 
Electronics 511723 MARYBOROUGH Keller Electronics 214559 NAMBOUR. Nambour Electronics Shop 411604 FIALBA 
Keller Electronics 283749 STANTHORPE Granite Belt Communications 813333 TAS: BURNIE. Electronic City 31470 
DEVONPORT Al Electronics 248322 SA: MT GAMBIER Huteriesson's Communication Ctr 250400 PORT LINCOLN: Besham, 
TV 8. Comp World 822788 WHYALLA Eyre Electronics 454764 WA: ALBANY Micro Electronics 412077 BUNBURT Mien-
Electronics 216222 GERALDTON Batavia Lighting .5 Electrical 211278 KALGOORLIE' Today's Electronics 21521: 
KARRATHA Doves Oscitronic 854836 MANORAH- Micro Electronics 5812206 FORT HEOLANO Ivan Tome the Elect 732531 

Not all products may be available at all stores 

ANTI-STATIC WRIST STRAP 
A must when installing expansion cards or 
changing memory chips. Stray static 
charges can destroy chips in an instant. 
The Anti-static wrist strap has adjustable 
fastening, a coiled ground lead, & a high 
value series resistor for added safety. 
Cat X-2042 

DIC MITH 
 MIS to) (*ill.' 

Bli52,PB 
We suggest you phone to check availability. 
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The best kit, is a kit that comes with a money back guarantee, detailed instructions and 
free advice over the phone. The best kit, is a kit from Dick Smith Electronics! 

TELEPHONE AMPLIFIER 
This telephone monitoring system is 
battery operated and needs no electrical 
connection with your telephone. Simply 
attach the magnetic pick-up near the 
earpiece and friends or business 
associates will be able to hear 
conversations as they happen. This is a 
complete kit with pre-punched and silk 
screened front panel. 
Cat K-3104 

6/12 VOLT BATTERY CHARGER 
Unlike most simple battery chargers, this 
clever 6/12 volt SLA (sealed lead acid) 
battery charger continuously monitors the 
battery voltage, and then automatically 
adjusts the charge rate to suit. Apart from 
having four LED indicators and five 
switchable charge rates, our charger 
maintains the battery at a constant float 
voltage once it has been fully recharged. 
This means it can remain connected to the 
battery indefinitely and still keep it in peak 
condition! Short form kit with all 
components, hardware & front panel label. 

Cat K-3220 

$6995 

QQ 

E.51//  
March '90 

Case H-2812 8 
transformer M-2000 
not included 

CHROMAVOX 
Automate your light show! The 
Chromavox accepts line input from an 
amplifier or operates independently, off 
its built-in microphone. This kit comes 
complete with a moulded plastic case 
plus pre-punched silk screened front -€;i- January '90 
panel and can handle up to 2400 watts 
of lighting through 3 channels. SAVE $40 EI QQQ $9 9 
Cat K-3162 

DUAL TRACKING +/- 50V 
POWER SUPPLY 
This switch mode power supply can really 
deliver the goods with variable output from 
0 to 100 volts DC! Ideal for TV servicing. 
• Current output is 1.7A @ 0-87V 
and 1A @ 100V 
• Voltage is variable from 0-100V 
• LED indicator for ripple exceeding 
5mV p-p 
• Short-circuit protected 
• Pre-punched & screened front panel 
• This kit is supplied complete 
Cat K-3465 SAVE $30 CO9 [î 

April '90 

HURRY... LIMITED STOCK! 
TOUCH LAMP DIMMER 
This unit can turn your light on and off or 
dim them just by touching the decorative 
plate. The unit is suitable for dimming 
incandescent lamps rated from 25 watts up 
to 300 watts total.   -12 
Cat K-3001 June '89 

FLEXITIMER 
We call this little gadget the 'Flexitimer' 
because it uses just a handful of 
components to accurately time intervals 
from just a few seconds to a whole day! It's 
relay can switch a number of different 
output devices and the circuit can be easily 
modified or incorporated into a much larger 
project. This is a short form kit with circuit 
board and components only. 
Cat K-3595 March '91 

Q$2995 

TOUCH LAMP EXTENSION 
Do you have two-way light switches in 
your home and would like them replaced 
with touch dimmers? We have just the 
thing! This extension touch plate is 
connected in parallel to the K-3001 main 
unit. Now you can switch your lights on 
and off or dim them from two locations. 
Cat K-3002 eil-U-111,   

 July 89 FI 

Q 1695 
Mains — Kits marked with this symbol involve mains 
power wiring. 
Take extreme care when working with this equipment. 

Degree Of Simplicity Simple Intermediate Detailed 

12/24V LIGHT CHASER 
This simple circuit can produce some 
pretty impressive effects! It has four 
separate channels which can each power 
36 watts of light bulbs le : 12 x 3W. A single 
rotary control allows you to vary the flash 
rate from about a 1/4 second up to 2 
seconds. This is a full form kit containing 
all components, hardware & case plus 
LEDs for testing the 
channel outputs. Cat K-3163 

$219 

April '91 c2995 



nieee  

• 



POCKET leg 
'Pocket' Sized 
Digital Multimeter 
There are compact meters.... and then 
there's our new truly pocket sized 
multimeter (it's about the size of a small 
calculator). It features auto ranging, data 
hold, diode test and continuity as well as 
all the usual OMM features. Cat Q-1575 
• 3200 Count 
• Bargraph 
• Overload protection 
• DCV: 300mV, 3, 30, 300, 450V 
• ACV: 3, 30, 300, 450V 
• Resistance: 300, 3K, 30K, 

300K, 3M, 30Mohm $6995 

PENCIL 

Probe Type 
Digital Multimeter 
One of the handiest meters you could 
own! It features data hold, fixed and auto 
ranging, diode test, audible continuity 
check plus a full 31/2 digit LCD display. 
Ideal for work on circuit boards! 
• DCV: 200mV, 2, 20, 200, 500V 
• ACV: 2, 20, 200, 500V 
• AC/DC Current: 200mA 
• Resistance: 200, 2K, 20K, 200K, 2M, 
20M ohms 
• Auto Polarity indication 
• Soft carry pouch 

Cat Q-1560 

With Built-in Logic Tester! 

PHONES 
TOYS & LEARNING 

SECURITY 
AUDIO 

COMMUNICATIONS 
COMPUTERS 

DUAL 

METERS FOR 

JOBS 
Combined Analog/Digital 
Multimeter 
If ‘, ou've ever wished for an accurate digital meter with 
the readability of an analog meter then here is the 
solution - a digital multimeter combined with a 
fuf sized analog meter! 
• !XV 200mV, 2V, 20V, 200V, 1000V 
• ACV(rms) 200mV, 2V, 20V, 200V, 750V 
• AC(rms) & DC current 20uA, 200uA, 2mA, 
20mA, 200mA, 2A, 10A 
• Resistance 200, 2k, 20k, 200k, 2M, 20M ohms 
• dB -45dB to + 50dB (4 ranges) 
• Audible continuity 
• Diode check 

Cat 0-1700 

COMPUTER  

Digital Multimeter with RS-232 Interface 
A ugh quality performance multimeter that can find 
and hold minimum and maximum readings as well as 
measure relative offsets and handle currents up to a 
hLge 20A (AC/DC). What's more, you can locate 
in-ermittent faults by monitoring and storing the 
output of your meter on computer. The meter has 
a 20 segment bar graph and comes with an 
RS-232 cable and computer program disk. 

• XV: 200mV, 2V, 20, 200, 1000 
• ACV: 200mV, 2V, 20, 200, 750 
• current AC/DC: 2mA, 200, 20A 
• Resistance: 200ohm, 2Kohm, 20, 200, 
2Mohm, 20 
• Capacitance: 2000pF, 200nF, 20uF 
• Frequency counter: 20kliz, 200 
• Diode and Continuity check 
• Transistor, Frequency $2 5 
& Logic Cat 0-1570 

With true RMS! 
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DS XPRESS PHONE & NIAILORDER SERVICE 
Outside Sydney (FREE Call) 008 22 6610 Sydney And Enquiries - 888 2105 

FAX: (C 2) 805 1986 or write to DS XPRESS, PO BOX 321 N/RYDE NSW 2113 
All Major Credit Cards Accepted. 0/Nite Courier Available. 

24 HOUR DESPATCH OF ALL ORDERS 

NSW • Albury 21 8399 • Bankstown Square 707 4888 • Blacktown 671 7722 • Brookvale 905 0441 
• Bondi 387 1444 • Campbefltown 27 2199 • Chatswood Chase 411 1955 • Chullora 642 8922 • Gore Hill 
439 5311 • Goiiford 25 0235 • Hornsby 477 6633 • Hurstville 580 8822 • Kotara 56 2092 • Liverpool 
6009888 • Maitland 337886* Miranda 5252722 • Newcastle 61 1896 • North Ryde 8783855* Par ramatta 
689 2188 • Per rith 32 3400 • Railway Square 211 3777 • Sydney City 267 9111 • Tamworth 68 1711 
• Wollongong 28 3800 ACT • Belconnen (06) 253 1785 • Fyshwick 80 4944 VIC • Ballarat 31 5433 
• Bendigo 43 C388 • Box Hill 890 0699 • Coburg 383 4455 • Dendenong 794 9377 • East Brighton 
592 2366 • Es tendon 379 7444 • Footscray 889 2055 • Frankston 783 9144 • Geelong 232 711 
• Melbourne C ty 399 Elizabeth St 328 6088 and 246 Bourke St 639 0396 • Richmond 428 1814 
• Ringwood 879 5338 • Springvale 547 0522 QLD • Brisbane City 229 9377 •Buranda 391 6233 • Cairns 
311 515 • Che mside 359 6255 • Redbank 288 5599 • Rockhampton 27 9844 • Southport 32 9033 
• Toowoomba 38 4300 • Townsville 72 5722 • Underwood 341 0844 • SA • Adelaide City 223 4122 
• Beverley 347 1900 • Elizabeth 255 6099 • Enfield 260 6088 • St. Marys 277 8977 WA • Cannington 
451 8688 • Freinantle 335 9733 • Perth City 481 3281 • Midland 250 1460 • Northbridge 328 6944 TAS 
• Hobart 31 0800 NT • Stuart Park 81 1977 

01152/TI 





Construction Project: 

IMPROVED SERIAL I/O 
INTERFACE FOR PCS - 
Here's a new design for a flexible, low cost interface unit for use with any personal computer fitted 
with a standard RS-232C serial port. It provides eight digital inputs and the same number of outputs, 
and can be used as the basis for monitoring and controlling all kinds of things — from model train 
layouts and watering systems to security systems, stage lighting and machinery. A simple address-
ing system allows multiple units to be 'daisy chained' from a single RS-232C port, for expanding 
the number of inputs and outputs up to 64 of each. 

by JIM ROWE 

How would you like to be able to use 
your PC to control the stage lighting for 
the local school or dramatic society, al-
lowing you to automate complex light-
ing changes and sequences (even fast 
ones) so they took place at the touch of 
a key? Or to control your model train 
layout, so you could run a variety of 
different train schedules just by playing 
the right `program'? Or to control a 
water sprinkler system, with `programs' 
that could easily be varied to suit the 
seasons? Or to hook it up to stepper 

motors on a metalworking lathe or mill-
ing machine, to experiment with com-
puter numerical control (CNC)? 

All of these applications — and a host 
of others — open up when you provide 
your PC with the flexible input/output 
or 1/0' interface unit described here, 
together with whatever basic power 
driving and isolation circuitry may be 
needed. 
This new I/O interface design 

provides your PC with a set of eight 
individually controllable digital (on/off) 

TTL output lines, capable of being used 
to drive relay and triac switches via 
simple driver circuits. It also provides a 
set of eight TTL input lines, which can 
be used to monitor a variety of things 
such as switch contacts or the output of 
various sensors, either directly or when 
necessary via opto-isolating stages. 
Incidentally the new interface has 

been designed to mate with the relay 
driver, triac driver and opto-isolated 
input boards designed by Mark 
Cheeseman, in his earlier and somewhat 
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more complex 'Real World Interface' 
described in EA 's August, October and 
December 1988 and February 1989 is-
sues. Mark's relay driver and input 
isolating boards will be re-described 
briefly in the second of these articles, 
along with a revised version of the triac 
driver board. 
The new interface itself connects to 

the PC via a standard RS-232C serial 
port, which means that it's basically 
suitable for connecting to a very wide 
variety of computers — from high 
powered modern 386- and 486-based 
models right down to elderly 8-bit 
models like TRS-80's, Apple II's or 
Microbees that may have outlived their 
usefulness for traditional ' number 
crunching'. 
As long as they have a standard RS-

232C port, they can generally be used 
for this kind of monitoring and control 
work — which can give them a new 
lease of useful life! 
An important aspect of the interface is 

that it has been designed to be 
'addressable'. This means that more 
than one interface can be connected to a 
single RS-232C port, in order to expand 
the total number of inputs and outputs. 
In fact the basic interface is provided 
with both a main RS-232C input/output 
and a 'loop through' input/output, to 
make it easy for multiple units to be 
connected in 'daisy chain' fashion to a 
single computer port, using standard 
DB-9 cables. 
The design provides eight different 

possible addresses, so that up to eight 
interfaces can be connected up to a 
single port on the PC. This give a poten-
tial of up to 64 different output lines, 
and the same number of inputs — more 
than enough for most basic monitoring 
and control jobs. 
Another aspect of the interface worth 

noting is that it uses a crystal-locked 
baud rate generator, giving you the 
choice of communicating with the PC 
at any of six different standard preset 
rates: 9600, 4800, 2400, 1200, 600 or 
300bps. 
Like the unit's address, the baud rate 

is selected very simply using a 
hardware jumper or link, so that there is 
virtually no setting up or adjustment re-
quired before the interface is used. 
The interface's ability to operate at up 

to 9600bps means that potentially the 
state of any output line can be changed, 
or the state of all eight input lines 
monitored, by the computer in only 
slightly more than a millisecond — 
1.04ms, to be precise. This means that a 
lot of things can be turned on and off in 

BOARD ADDRESS 
(INPUT,OUIPUD 

- 7 DATA FOR 
F  OUTPUT (1 OR 0) 

7 6 5 4 3 2 1 o 

I/O HAG BIT 
(1 = OUTPUT, 
O = INPUT) 

ADDRESS OF 
OUTPUT PIN 

(0 • 7) 

Fig.1: The format for the command 
bytes used by the computer to control 
the interface functions. 

a second, if you wish, along with 
monitoring quite a few input lines. 
You can even use the computer and 

interface combination as a high-tech 
programmable lamp flasher/light 
chaser, if you wish — if necessary, 
they can pulse lamps on and off so fast 
that you're scarcely aware that any-
thing has happened! 
With a little ingenuity and by reduc-

ing the effective number of devices that 
can be controlled by a single interface, 
you can even use the interface to control 
the speed of a motor, or the brightness 
of a lamp, over a range of output levels. 

For example you can control the 
speed of two different motors, or the 
brightness of two different lamps, 
with each having 16 possible speeds 
or brightness levels. More about this 
also next month. 

All of the components for the basic 
interface fit on a single small PC board, 
which fits inside a low-cost plastic case. 
Power is derived from a standard 8-15V 
DC 'plug pack' power supply, and be-
cause the interface itself draws only 
around 30mA, in many cases the same 
plug pack can also be used to supply the 
relay or triac driver circuitry, and/or the 
input isolating circuits. In some cases it 
may even be possible to power other 

The rear of the prototype, which uses 
a pair of DB-15 connectors for the data 
outputs and inputs respectively. 

interfaces from the same plug pack, 
where more than one are used. 

In developing this design, the em-
phasis has been on providing a simple, 
low cost and easily built hardware con-
figuration that should also give reliable 
and foolproof operation. At the same 
time, it has been designed for easy 
programming on the computer — in 
many cases, using nothing more than 
standard BASIC (although you can of 
course use a more flexible language like 
'C' or assembler, if you wish). We'll 
look more into the programming side in 
the second of these articles, as well. 

How it works 
There are only eight ICs in the com-

plete interface, as you can see from the 
schematic. At the heart is Ul, a standard 
`UART' or universal asynchronous 
receiver/transmitter, which handles the 
basic jobs of (a) receiving serial data 
bytes from the computer, and convert-
ing them into parallel form; and (b) 
taking parallel input data, and convert-
ing it into serial data bytes for transmis-
sion to the computer. 
Like most standard UART devices, 

the AY-5-1015D (or IM6402) used here 
for Ul requires a local clock signal for 
both its receiver and transmitter sec-
tions, and both clock signals must be of 
a frequency corresponding to 16 times 
the desired baud rate. 

In this case the clock signals are 
provided by U4, a 74HC4060 device 
which is designed to be used as both a 
crystal clock oscillator and a 14-stage 
binary divider chain, tapped at the 
fourth and later stage outputs. With a 
low cost 2.4576MHz crystal, as used 
here, U4's first six available outputs 
therefore provide a choice of 153.6kHz, 
76.8kHz, 38.4kHz, 19.2kHz, 9600Hz 
and 4800Hz — corresponding to baud 
rates of 9600, 4800, 2400, 1200, 600 
and 300bps respectively. The desired 
clock frequency is selected by 
jumper/link LK2, and fed to pins 17 
(receive clock) and 40 (transmit clock) 
of Ul. 

Serial data passes between Ul and the 
computer via U5, a specialised RS-
232C interfacing chip (MAX232 or 
TSC232). This has four buffers to per-
form level translation between the 
bipolar voltage levels used for RS-232C 
communications, and the unipolar TTL 
levels used by the UART chip. 

It also has an inbuilt DC-DC con-
verter system, which generates the +/-
10V DC levels required for driving the 
RS-232C line, from the circuit's main 
+5V supply rail. 

Serial RS-232C data arriving from the 
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Interface for PCs 
, computer via pin 3 of J1 passes through 
one of U5's receiving buffers, and then 
passes directly to pin 20, the serial data 
input of Ul. It also passes out again via 
one of U5's transmitting buffers, to pin 
3 of J2, where it can be sent on to other 
interfaces. 
The serial output data from pin 25 of 
U 1 passes through a more complex 
process on its way back to the com-
puter, but only slightly so. This is be-
cause of the need to combine the output 
of this interface with that from any 
others which may be connected to the 
same RS-232C line, via J2. 
Here the serial input data from pin 2 

of J2 is fed through the second receiv-
ing buffer of U5, and then both it and 
the serial output data from Ul are fed to 
U7d, a 74HCOO two-input gate element 
wired here to perform an OR function. 
Data from either source is thus able to 
pass out through inverter U6f, the 
remaining transmit buffer of U5 and pin 
2 of J1, back to the computer. 
Most of the remaining circuitry is 

used to provide the interface's ad-
dress selection, input/output logic 
and output data latching. To under-
stand how this is done, it's important 
to realise that the interface as a whole is 
designed to respond to simple single-
byte `commands' sent to it from the 
computer. 

If the command is to carry out an 
'output' operation, which involves 
changing the state of one of its eight 
output data lines, this is done directly in 
response to the command byte itself; 
however if the command is to carry out 
an ' input' operation, the interface 
responds by transmitting the status of its 
eight input lines back to the computer, 
as a separate data byte. 

Fig.1 shows the command byte for-
mat to which the interface is designed to 
respond. As you can see, all eight bits 
are used. These are split into four 
separate functional groups — two 
groups of three and two single bits. Of 
these, bit 7 the most significant bit is 
used to 'flag' whether the byte is re-
questing the interface to perform an out-
put ( 1) or input (0) operation. 
The three next most significant bits 4, 
5 and 6 are then used to specify the 
address of the interface which is in-
tended to respond to the eommand 
byte, in simple binary code. As there 
are three its allocated for this, there 
are thus 2 or eight possible interface 
board addresses. 
The four least significant bits 0-3 are 
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Here's a top view of the completed interface PC board, showing the location of 
all components, links and connectors. 

used only for output command bytes, 
having no significance when an input 
command is specified. Bits 0-2 are used 
to specify the particular output line 
whose status is to be changed, again in 
simple binary code, while bit 3 is used 
to convey the actual data to be con-
veyed to the output line concerned. So 
to force the output line to a high level 
bit 3 is given a value of 1, while to 
force the line to a low level it is given a 
value of 0. 
Returning to the schematic, we can 

see how the various operations are per-
formed by the remaining circuitry. 
When the command byte from the com-
puter is received by Ul, its eight data 
bits appear on pins 5-12 — with the 
most significant bit appearing on pin 5, 
and the least significant on pin 12. So 
the 'interface address' bits 4, 5 and 6 
appear on pins 8, 7 and 6 respectively, 
while the I/O flag bit appears on pin 5. 
As you can see, the three address bits 

are fed to the inputs of U2, a 74HC138 
three-bit binary decoder. 
As soon as the command byte is 

received, and its eight bits are available 
in stable form at pins 5 to 12, the UART 
indicates the availability of the received 
data by changing the logic level on its 
'data available' (DAY) pin 19, to a high 
(1). This rising edge is fed through a 
small R-C delay circuit, formed by R5 
and C10, and then through Schmitt in-

verter U6d. The output of U6d is then 
fed back to the 'reset data available' 
(RDAV-bar) pin 18 of the UART, to 
reset it ready for the next byte. This 
feedback action results in the generation 
of a short negative-going pulse (about 
25 microseconds long) at the output of 
U6d, about 75 microseconds after the 
arrival of each command byte. 
And this pulse is fed to the G3-bar 

input of U2 (pin 4), which effectively 
switches it to one of its eight outputs, 
under the direction of the command 
byte's three address bits — fed to its A, 
B and C code inputs. 
The nett result is that depending upon 

the address code specified in the com-
mand byte, the negative-going pulse 
from U6d appears on one of U2's ac-
tive-low output pins, driving it low 
briefly. And the same action will take 
place in every interface that is con-
nected to the RS-232C line, if more 
than one are connected. 
But whether or not anything further 

happens on any particular interface 
depends upon the position of its address 
jumper/link, LK1. As you can see, this 
essentially connects only one of the out-
puts from U2 to the input of inverter 
U6b, which is normally pulled to logic 
'high' level by resistor R6. 

If the address code in the command 
byte from the computer does not cor-
respond to the output of U2 which con-
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Interface for PCs 
nects to U6b via LK1, then nothing fur-
ther happens on the interface con-
cerned. 
But if the code does correspond to the 

output of U2 to which LK1 is con-
nected, then the negative pulse 
generated by the arrival of the com-
mand byte is able to pass through to 
U6b on the interface concerned, pulling 
its input low for 25us. And accordingly 
the output of U6b, which is normally 
low, is driven high for the same period 
— potentially enabling the two NAND 
gates U7b and U7c. 
Only one of these gates will in fact be 

enabled, however. This is because the 
second input of U7b is driven directly 
by the command byte's I/0 flag bit (bit 
7), from pin 5 of Ul, while the second 
input of U7c is driven by the comple-
ment of the same bit, inverted by U6c. 
So the output of only one of the two 

gates will go low, for the duration of the 
25us pulse: U7b if the flag bit is a 1, 
signifying an ' output' command, or 
U7c if the flag bit is a 0 to signify an 
'input' command. That's why the out-
put line from U7b is labelled ' 0E-bar' 
(output enable, active low), while that 
from U7c is labelled ' IE-bar' (input 
enable, active low). 
The rest is quite straightforward. To 

execute an output command, the 0E-bar 

pulse from U7b is fed to the active-low 
enable input of U3, a 74HC259 binary-
addressable octal latch. Also connected 
to the A, B and C address inputs of U3 
are bits 0, 1 and 2 of the command byte, 
from pins 12, 11 and 10 of Ul, together 
with output data bit 4 from pin 9 of Ul. 
As a result, the 0E-bar pulse causes the 
value of the command byte's data bit to 
be latched into one of U3's eight latch 
flipflops, causing the corresponding 
output line to switch either high or low 
as desired. 
For an input command the operation 

is even simpler. Here the JE-bar pulse is 
merely fed to the 'data strobe' (DS-bar) 
input of UART U 1, triggering it into 
sampling the values on the eight input 
data lines, and transmitting them back 
to the computer. The software in the 
computer can therefore 'catch' the data 
byte that is sent back in response to the 
command byte, as this will represent the 
input data from the interface which was 
addressed. 
As you can see this is a very simple 

system, which calls for a minimum of 
circuitry yet still allows us to inde-
pendently control the state of any one of 
eight output lines, on up to eight dif-
ferent interface boards, from a single 
RS-232C port. We an also monitor the 
state of any set of eight input lines, 
again on up to eight interface boards. 
And all of this can be done with quite 

And here's the PCB overlay diagram, to guide you in wiring up the interface. Note 
that the board will take both sizes of crystal currently available. 
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simple software, too, as we'll see next 
month. 
The remaining components shown in 

the schematic are used for either the 
power supply, or for reset circuitry to 
ensure that the interface operates cor-
rectly each time power is applied. 

Inverter U6e is used to apply a nega-
tive-going pulse briefly to the active-
low reset input of the UART (pin 21) 
when power is first applied, to initialise 
it correctly. 
The duration of the reset pulse is 

determined by R4 and C9, with C9 ini-
tially holding the input of U6e at a logic 
'low' level until the capacitor charges 
up via R4. Diode D2 is to discharge the 
capacitor when power is removed, to 
prevent damage to U6e.' 
A virtually identical reset circuit is 

connected to the active-low ' clear' 
input (pin 15) of output latch U3, to 
ensure that it powers pp with all output 
lines at a predictable logic level — 
rather than at random levels. Here the 
components used are R9, C16 and Dl. 
As all of the ICs used in the interface 

operate from a single +5V supply rail, 
the power supply is very straightfor-
ward. U8 is a standard 7805 three-ter-
minal linear regulator, which accepts 
the input from a standard unregulated 
8-15V DC plug pack and provides a 
very stable +5V source. 
The +5V line is also made available at 

both the output data and input data pin-
strip connectors (J3 and J4), for use by 
the output driver and/or input isolating 
boards. As the interface ICs only draw 
about 30mA, while the 7805 can handle 
up to 1A, the current available for relay 
and triac driver boards will normally be 
limited only by the plug pack — typi-
cally around 300-500mA. 

If you use a fairly husky plug pack, 
you may well be able to power more 
than one interface and driver board 
combination from it. 

Construction 
Virtually all of the circuitry for the 

basic interface fits on a small single-
sided PC board, measuring 145 x 
118mm and coded 91pcio4. 
This is designed so that it can be 

housed by itself in a standard low cost 
plastic utility box, as shown in the pic-
tures, or in a larger box along with the 
relay, triac driver or input isolating 
boards if you wish. The small box 
shown measures 155 x 160 x 65mm, 
and is currently sold by most suppliers 
for around $ 14. 
There are only eight ICs involved in 

the circuit, plus a handful of other parts. 
The PCB has also been designed to 
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make things easier for both assembly 
and setup, by taking advantage of some 
of the PCB-mounting connectors now 
available. 
Thus both J1 the main RS-232C con-

nector (a DB-9 socket) and J2 the ' loop 
through' RS-232C connector (a DB-9 
plug) are PCB-mount types, while the 
board is designed to take 10-way PCB 
mount SIL pinstrips for the 1TL output 
and input connections J3 and J4, to 
mate with push-on socket strips. 

Similarly the board is also designed to 
take 0.1" spaced DIL pinstrips for links 
LK1 and LK2. 
This allows both the interface ad-

dress and the baud rate to be set up 
simply by pushing on a 'jumper 
shunt', of the type that is used for 
hardware programming on many PC 
cards. 
Of course you don't have to use SIL 

connector strips for J3 and J4, or DIL 
strips for LK1 and LK2. You can elect 
to solder wires and links directly to the 
board, if you wish, to save money. 
However the connectors do make for a 
neater job, and will also make servicing 
a lot easier if it's ever needed. 

Incidentally you may wonder why I 
have not designed the PCB to take, say, 

PCB-mounting DB-15 connectors for 
J3 and J4 — resulting in the need to use 
separate panel-mounting connectors 
when the interface is fitted in its own 
small case, as shown in the pictures. 

This was done because I expect that 
many users will want to fit the board in 
a larger case, with the relay or triac 
driver and input isolating boards — in 
which case they would very likely be 
interconnected directly with short 
lengths of ribbon cable, and push-on 
IDC connectors. 
Another small point to note is that the 

PCB also allows for fitting a set of pul-
lup resistors to the input data lines, just 
near J4. If the input isolating board to 
be described next month, is used with 
the interface, these arc not required; this 
is the reason for them not being shown 
on the schematic. 
However if you don't use the isolat-

ing board and connca the data inputs 
directly to switches or relay contacts, 
the resistors may be required for reli-
able operation. Although the UART in-
puts have internal pullup resistors, these 
are fairly high in value. 

If you need to fit the pullup resistors, 
they should be around 10k in value. The 
PCB has been designed to take an octal 

SIL resistor array if desired, instead of 
separate resistors; the positive pullup 
source is at the end nearer U2. 
Assembling the components on the 

PC board should be very straightfor-
ward, using the overlay diagram and the 
pictures as a guide. 
As usual, it's a good idea to check the 

PCB for solder plating bridges or slivers 
of copper shorting tracks, before you 
begin fitting any of the components. 
Then fit the nine wire links, to ensure 
that you don't forget them. 

In most cases these should be from 
insulated hookup wire, although bare 
tinned copper wire is OK for those that 
are quite short. You might also care to 
fit a couple of PCB pins for the unregu-
lated DC input connections near Cil, to 
make it easier to make these connec-
tions later. 
Then fit the resistors, the capacitors 

and the two diodes, taking care to form 
their leads so that they can mate with 
the PCB holes without strain. Make sure 
that the diodes and polarised 
capacitors are fitted with the correct 
orientation, of course. 
These can probably best be followed 

by fitting the various connectors and pin 
strips — J1, J2, J3, J4 and LK1, LK2. 

The PCB pattern is reproduced here actual size, for those that like to etch their own board. 
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Don't forget that the DB-9 socket is 
used for JI, and the DB-9 plug for J2. 
Now you can add the quartz crystal. 

This can be of either the smaller or 
larger case types currently available, as 
pads have been provided for both 5mm 
and 12.5mm pin spacings. 
The final step is to add the ICs. These 

can be soldered directly into the board if 
you wish, or via sockets in the case of 
U1-U7. 
With the exception of Ul and U5 

these are all fairly rugged and low cost 
`HCMOS' devices, so soldering them in 
directly is not particularly risky 
provided you take the usual basic 
precautions of an earthed iron, etc. 

However the UART (U1) is an N-
channel device and rather more expen-
sive, as is U5, so I'd recommend using a 
socket for these two at least. I elected to 
use sockets for all devices except U6 
and U7 (and of course regulator U8), on 
the prototype units I've built to date. 
Needless to say if you use sockets, 

these can be soldered into the board 
with no special precautions, before the 
ICs are added. 
Regulator U8 is mounted horizontal-

ly, as you can see from the picture and 
overlay, fitting inside a small U-shaped 
finned heatsink. Both it and the heatsink 
are held in place with a single 3mm 
machine screw and nut, with the three 
IC pins bent down at right angles where 
they narrow in width, to mate with the 
holes in the PCB. 
That's about it for the assembly of the 

basic interface board, apart from mount-
ing it in a suitable case if you wish. 
Note that if you elect to fit it into the 
case used in the pictures, it mounts in 
what becomes the top of the case — 
which for some reason is the part 
provided with most of the internal 
mounting pillars, etc. 
The only other thing is to arrange for 

the supply of 8-15V DC to the interface 
board, via the two pins near C11. Note 
that the positive input is the pin nearer 
to U8 — a mistake here could be rather 
expensive. 

Setting it up 
There's very little involved in setting 

up the interface, thanks to the siriiple 
circuitry and crystal-locked baud rate 
oscillator. 

All you need to do is fit the jumper 
shunt (or link) for LK2 in the position 
corresponding to the baud rate you in-
tend to use, and that for LK1 in the 

PARTS LIST 
1 PCB, 145 x 118mm, code 91pcio4 
1 Case, 155 x 160 x 65mm (optional) 
1 2.4576MHz crystal 

Semiconductors 

D1,02 1N4148 diode 
U1 AY-5-1015D or D3-6402R-9 

UART 
U2 74HC138 octal decoder 
U3 74HC259 binary decoded 

octal latch 
U4 74HC4060 oscillator/divider 
U5 MAX232 or TSC232 serial 

transceiver 
U6 74HC14 hex Schmitter inverter 
U7 74HCOO quad NAND gate 
U8 7805 5V regulator (T0-220) 

Resistors 
(All 1/4W 5%) 
R1-3 5.6k 
R4,R9 100k 
R5,R6 10k 
R7 10M 
R8 1k 

Capacitors 
C1-4 22uF 16VW electro 

(PCB mount) 
C5 33pF NPO ceramic 
C6 82pF NPO ceramic 
C7,C9,C14,C15,C16 

47nF metallised polyester 
C8, 0.1uF metallised polyester 
C10 4.7nF metallised polyester 
C11 2200uF 25VW electro 

(PCB mount) 
012 2.2uF 10VW tantalum 

(PCB mount) 
013 470uF 10VW electro 

(PCB mount) 

Miscellaneous 

1 x DB-9 socket, PCB mounting; 
1 x DB-9 plug, PCB mounting; 
1 x 6-way DIL pin strip; 
1 x 8-way DIL pin strip; 
2 x jumper shunts, to suit DIL 

pin strips; 
2 x 10-way SIL pin strips; 
2 x 10way DIL connectors, to suit 

if desired); 
1 x small TO-220 heatsink bracket, 

for U8; 
1 x 3mm x lOmm machine screw 

and 3mm nut, for mounting U8 
and heatsink; 

1 x 40-pin DIL IC socket, 
1 x 16-pin DIL IC socket; 
3 x 15-pin, 2 x 14-pin DIL IC sockets 

(optional); 
1 x small DC power connector; 

hookup wire for PCB links; 
2 x DB-15 sockets 

(panel mount— optional). 

position which corresponds to the ad-
dress you want to give the interface. 
The swing you use for LK2 is fairly 

flexible. It depends mainly on the com-
puter you're using, and how rapidly you 
want the interface to respond. In most 

cases it's probably easiest to set LK2 to 
position A, for the fastest speed of 
9600bps — assuming that your 
computer's serial port and software can 
operate happily at this speed. 
Then the interface will be capable of 

operating as fast as you're likely to 
want — while still being quite happy 
to handle only the odd byte each way, 
for jobs needing only leisurely ex-
change of data. 
The main reasons why you might 

want to use one of the lower data rates 
are if your computer's port can't handle 
the higher rates, or you want to connect 
the interface to it via a very long cable. 
Here you may find that a lower baud 
rate will give more reliable operation, 
due to the lower sensitivity to signal 
degradation from the long cable. 
The various positions of LK2 cor-

respond to decreasing baud rates, 
moving from A (9600bps) down to F 
(300bps). Note that if you're going to 
be using more than one interface on the 
line, they'll all have to be set for the 
same baud rate. 
The computer's port will also have to 

be set for the same rate, of course, no 
matter how many interfaces you're 
using. With an IBM-type PC this can be 
done by your software, but with older 
machines it may involve setting a DIP 
switch or jumper shunt. 
Which address you set up for the in-

terface using the LK1 jumper/link is lar-
gely up to you, and the number of 
interfaces you plan to connect up. If 
you're only using one interface, you can 
pick any of the eight addresses you 
fancy — this will only determine which 
address you have to specify in your 
software, to communicate with it. 
The same thing tends to apply when 

you're using more than one interface, 
except that here you must give each 
interface a different address — other-
wise the software won't be able to 
separately control their outputs, or 
monitor their inputs. 

It's probably easiest to give your first 
interface the address of ' 1', the second 
'2' and so on. Then you won't have to 
open up boxes later on, to discover 
which address you gave them, or keep 
trying different address codes in the 
software to see which interface 
responds! 
As predicted earlier, we'll look at 

the interface's matching relay driver, 
triac driver and input isolating boards in 
the second of these articles. I'll also 
give you some simple programs to get 
you going on checking out the interface 
and using it for controlling and 
monitoring. 
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New and Bestselling  
ELECTRONICS BOOKS... 

1,^ 
ROBOT BUILDER'S 

BONANZA 
99 INEXPENSIVE 

ROBOTICS PROJECTS 

0 

BASIC DIGITAL ELECTRONICS, 
Second Edition 
Ryan 0-8306-3370-7 $28.95 
This book is the beginner's key to analysing 
and understanding any digital circuit. It 
covers the latest memory chips and pack-
ages, microprocessor basics, alphanumeric 
codes, demultiplexers and LCDs. It pro-
vides thorough descriptions of digital codes, 
conversions and number systems; explana-
tions of the basics of logic; and examples of 
the applications for digital circuitry in TVs, 
stereos, communications, automobiles and 
computers. 250 Pages 193 Illus. 

ROBOT BUILDERS BONANZA: 99 
Inexpensive Robotics Projects 
McComb 0-8306-2800-2 $26.95 
This fascinating guide offers a complete, 
unique collection of tested and proven 
project modules that can be mixed and 
matched to create a wide range of highly 
intelligent and workable robot creatures. 
There are over 99 different experiments that 
you can use in different combinations to 
create robots of all shapes, sizes and 
abilities. 336 Pages 283 Illus. 1987 

TROUBLESHOOTING AND 
REPAIRING CAMCORDERS 
Davidson 0-8306-3337-5 $38.95 
This bestselling book puts at the service 
professional's fingertips the data required to 
repair the electrical and mechanical 
components of any brand of VHS, VHS-C, 
Beta or 8mm camcorder. Providing his 
usual clear instructions and superb trouble-
shooting guide, as well as hundreds of 
manufacturer-supplied schematics, this 
book gives technicians the tools they need 
to easily detect and quickly repair defects in 
any camcorder. 576 Pages 606 Illus. 1990 

GORDON McCOMB'S GADGETEER'S 
GOLDMINE! 55 Space Age Projects 
McComb 0-8306-3360-X $31.95 
This exciting book features experiments in 
everything from magnetic levitation and 
lasers to high-tech surveillance and digital 
communications. You will find instructions 
for building a fibreoptic communications 
link, portable He-Ne laser pistol, laser alarm 
system, ultrasonic pest deterrent, solar 
battery recharger, wireless sound transmit-
ter, IBM PC control interface and many 
others. 400 Pages 250 Illus. 1990 

UNDERSTANDING ELECTRONICS, 
Third Edition 
Warring 0-8306-9344-0 $19.95 
Now, revised with state-of-the-art informa-
tion on all the modern advances in electron-
ics, this book is a thorough examination of 
dozens of components, including the latest 
photoelectronic and digital IC components. 
There are 51 suggested working circuits you 
can build. Topics include autotransformers, 
'field-effect transistors, phase-shift oscilla-
tors, digital systems ICs, parallettuned 

Prices and availability are subject to change without notice. All books are softcover. 
›t— 

Name:  

Company: 

Address:   

P/code: Ph. 

circuits, microprocessors, variable resistive 
devices, rectifiers, bus-bar assemblies, and 
radio and television. 230 Pages 196 Illus. 
1990 

DESIGNING, BUILDING AND TEST-
ING YOUR OWN SPEAKER SYSTEM, 
Third Edition 
Weems 0-8306-3374-X $28.95 
Completely revised and updated to reflect 
the latest trends in audio technology, this 
new edition will guide do-it-yourselfers 
through the building and testing of low-cost 
speaker systems that rival the most expen-
sive units on the market. 224 Pages 115 
Illus. 1990 

THE MASTER IC COOKBOOK, 
Second Edition 
Hallmark 0-8306-3550-5 $33.95 
This compact volume is a one-stop source 
of design data of hundreds of integrated 
circuits from a wide variety of manufactur-
ers. Professionals and hobbyists will find 
circuits for almost any occasion, complete 
with pinouts, specifications and a concise 
description of the IC and its applications. 
390 Pages 

Available July/August 
TROUBLESHOOTING AND 
REPAIRING VCRs, Second Edition 
McComb 0-8306-3777-X $29.95 
Thanks to Gordon McComb's Trouble-
shooting and Repairing VCRs, VCR owners 
have been able to keep their machines 
working at peak performance without 
spending hundreds of dollars for repairs and 
maintenance. You will be able to handle 
most VCR problems quickly and easily— 
from simple cleaning and lubrication to 
repairing power supply and circuit malfunc-
tions. 200 Pages 

*MONEY-BACK GUARANTEE - ORDER FORM*   
I enclose payment now by: CI Cheque CI Visa CI Banlccard 

L) Mastercard CI AMEX 

Card Number Signature.  

Expiry Date 

* If not completely satisfied, books can be returned in resaleable condition within 21 days of date of invoice for a full refund. 

OW ISBN AUTHOR TITLE PRICE $ 

MAIL or FAX TO: McGraw-Hill Australia Pty Limited, 
4 Barcoo Street Roseville NSW 2069 Ph: (02) 417 4288 Fax: (02) 417 5687 EAU69I 

Postage & Handling 

TOTAL$ 

$6.00 

READER INFO NO. 21 
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JAYCAR - No 1 for BARGAINS 
KWIRE ON SMALL REELS (C-13 ANTENNAWITH 

You know the scenarlo! You buy a few metres of cable and by the Ilme you 
get round lo using II, It's all messed up and lakes you twice as long 
because hall the lime Is spent on untangling Il. It's not only frustrating - II 
can damage the cable. Jaycar has now solved your problem! Our mosl 
copuler cades are on small reels. 

LIGHT DUTY SPEAKER CABLE 
14/0.14mm Cal WB-1703 30 metre roll NORMAL PRICE 30e metre 

$7.50 SAVE $1.50  
HEAVY DUTY SPEAKER CABLE 
24/0.20mm Cal, WB-1709 30 metre roll NORMAL PRICE 550 metre 

$13.50 SAVE $3.00 
751) 3C2V TV COAX 
Cal. WB-1999 30 metre roll 
NORMAL PRICE 800 metre 

$17.95 
\.,AVE $6.05 

ÍDIGITAL BLOOD 
PRESSURE METER 
Oscillometric method 
Keep an eye on your blood pressure al home with thls easy lo 
use digital electronic blood pressure moler. uses Ihe highly 
accurate oscillomelric method to give systolic and diastolic 
pressure as well as pulse. Features include 
• Easy operation 
Designed for quick and simple one-louch operation 
• High accuracy 
High precision with osdllometric method and artifect reject 
algorithm 
• Memory 
Convenient memory function for previous reading 
Supplied complete with comprehensive instructions, case and 
balleries ( 4-AA). 
Cal. 0M-7250 

$99.95 
-`,--/-

4IEZO SIREN BARGAIN 
Limited quantity, grab one while they lasl. Black In colour, 
supplied wilh mounting brackel and connecting cable. Size 
100mm H (lrom mnl brk to 
lop) length 80mm, width 
SOmm. 
SPECS 
Operating voltage 12V DC 
Resonant Freq 310-tz 
Sound Oulpul 120dB 
Currenl Drain 300mA 
Cal. LA-5258 cze  

ON9L.Y95  
( —TURN  YOUR SURPLUS STOCK --

INTO CASH!! 
Jaycar will purchase your surplus stocks of components 
and equipment. We are continually on the lookout for 

sources d prime quality merchandise. 
CALL MARK HARRIS OR BRUCE 

\ !...:IOUTLEY NOW ON (02) 747 202.2) 

MAGNETIC BASE BARGAIN 
Buy a spare al ! Ms silly low price. 
Consists of a mini antenna which . 
Is only 470mm (aboul 18') tall 
which is lop adjusted and a quality 
magnetic base with 5 tee( of cable 
and a CB plug. 
We've had reports that Ibis antenna 
is as good as a 4 bol hellcal - 
but you be the judge. You would 
expect lo pay around $35 - $40 
for this, but nol Iran Jaycar. 
Limited quantity. 
Cal. DC-2020 

ONLY 
19.95 

( *.MINIATURE SPEAKERS 
In keeping with Jaycars philosophy of ' Electronics for the 
hobbyisr we proudly announce two new miniature speakers. 
Up till now the smallest speaker available lo Ihe hobbyist has 
been the old 57mm size. We now have 40mm and 2/mm Mylar 
cone 80 speakers. Their reproduction quality is excellent, and 
they are nul expensive. 10+ LESS 10% 

27mm cat. AS-3032 t2.50 ea 
40mm Cal. AS-30).1 2.50 ea 

FAKE CAR ALARM 
Save your car for less than $5! 

Were selling for $ 19.95! 
It's a black box wilh 12 digits cnThe lop and a flashing LED. 
It looks very similar lo the controller on a very expensive car alarm 
(the one that guarantees your car won't be stolen.) 
So, with this silting on your clash, would be thieves will think you 
have a high quality alarm, and nove on. 
Can be used on ils own, or Io complement any existing alarm 
syslem. 
Use on cars, around the home, on boats, etc. Easy to inslall, size 
70 x 50mm, sticky tape already supplied on back. Includes alarm 
slicker. Requires 20 AAA batteles ( not included) Cat. SB-2375 
'$1.95 for two. 
Cal. LA-5105 

ONLY $4.95 ' SAVE 75% 
over 1988 
.price 

CD 
Wholesale enquiries contact Bruce 

Routley (02) 747 2022 _si  

Í UNBELIEVABLE CAR 
ALARM SENSATION 

Jaycar has purchased an importers entire stock of two models 
of "Vandalerr remote controlled car alarms. We can otter these 

far below normal prices. Quantities are limited, so be quick. 
Check oul the features. 

VANDALERT V40 
The V40 Is a remote controlled car alarm. Il is supplied with 
two individually coded key lob transmitter keys. 
The electronics and siren are housed in a die cast metal box 
(not plastic) and Il has a master bypass keyswitch mounted in 
the siren ( Ideal if you lose your keys and can't turn the alarm 
off remotely). 
Also included is an ultrasonic interior sensor. Everything you 
need lo install the alarm is supplied - Instructions, cable quick 
connectors, cable ties, door/bonnet switch and all wiring 
harnesses, as well as two alarm stickers. WAS 
FEATURES INCLUDE: 
• Two remote key fob controllers 
• Current sensing system 
• Ultrasonic sensor supplied 
• Ignition kill 
• Inbuilt adjustable shock sensor 
• Audible arm and disarm 
• Master bypass keyswItch ONLY 
• Won't alarm when ignition is on 
• Die cast aluminium box/buill-In siren $129.50 

SELLING 
FOR OVER 

$300 

V40 
Cal LA-8940 

VANDALERT V80 
The V80 has all the features d the V40 plus Ihe following: 
• Battery back-up 
• Cooling fan ()vende 
• 12V 5A output when alarmed Is triggered lu power 
additional siren, lights, etc. 
• Entra module supplied lo flash car Indicators when alarm is 
turned on and off. 

LA-8950 O NLY $169.50  

ÍPLUG PACK BARGAIN 
240V mains lo 15VAC 
100mA. Supplied with 2 
metre cable to a 2.1mm 
DC plug. 
Cal. MP-3022 

NORMAL PRICE 
is $9.95 
STOCK UP NOW 

ONLY 
$4.95 
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JAYCAR No 1 for HOBBYISTS 
BuTANE RuNrrooLV 6-12V DC BUZZER BARGAIN 4 3IEZO BUZZER 
At last a low cost quality, portable butane powered flame torch. 
Ideal for the hobbyist and professional. Adjustable flame, 
completely portable, up to 90 minutes use per fill, adjustable 
temperature control, mini size, uses standard butane gas 
lighter fuel. Ideal for shrinking healshrink tubing. 
Cat. TS-1410 

ONLY $12.95 
SOLDERING OPTION 

Cal TS-1412 $9.95 

REUSABLE PCB 
CLEANING SOLVENT 
Hycasol is supplied in a bottle instead 
of the usual environmentally unsound 
spray can. contains 500m1 which is 2 
1/2 times the amount of the spray can. 
To use simply pour contents into a 
glass or metal container, brush on 
circuit board and return to bottle after 
use. Can be re-used many limes. PCB's 
should be cleaned. Hycasol will 
dissolve flu residues and grime leaving 
the track work and board absolutely 

\n. Cal. NA-1050$16.95 

(HOBBY BOX 
Quality ABS black plastic box. Ideal for use In cars as can be 
supplied with underdash mounting bracket. It may look 
lamiliar lo many people as Its a radar detector enclosure. The 
Iront panel has a square hole and the rear panel has some odd 
shaped holes, but cables can be run through and in a car they 
won't be seen anyway. Dimensions 39(H) x 125(W) x 
127(D)mm. Available Iwo ways: 
Box A includes top, bottom, Iront and rear panel, mounting 
bracket and two thumb screws. 
Cat HB-5942 $5.95 
Box B includes top, bottom, front and rear panels only. 

Cat 118-5940 $2.95 

4=> 
/PROFESSIONAL RACK 

AVAILABLE 
ENCLOSURES NOWQ) 

See catalogue for lull details 

PC mount - pins are 15mm apart. Also includes mounting holes 
ter panel mounting. Operates anywhere from 6 Eo 12 volts DC. Size 
28mm diameter, 35mm mounting 
holes, 14mm high excluding pin 
Cat. AB-3460 

CRAZY PRICE 
1.9 $2.95 
10-99 $2.00 

K1_00 up $1.50 

(ULTRASONICS 
Don't miss this. 
Don't pay $79 to 
add ultrasonics lo 
your car alarm. 
We've got top 
quality 3 wire units 
lor only $39.95. 
With this in your 
car you will have 
added proteclion 
against Illegal ent 
from movement as 
well as broken 
windows. Limited 
quantity. 
Cat LA-8960 

:,..)NLY $39.95 

TOP QUALITY CAR ALARM 
TAMPER (PIN) SWITCHES 
Spring loaded switch 'or mounting in car doors, boot etc for 
alarms. Top quality stainless steel. Will last a lifetime. Two 
sizes. 
Short - overall length 38mm, NEM 
pin travel 6mm. 
Cal LE-8780 

$3.95 
Long - overall length 53mm 
pin travel 12mm. 
Cal LE-8785 

CIGARETTE LIGHTER 
POWER LEAD BARGAIN 
Ideal for running a 12 volt 
appliance from your 
cigarette lighter. Consists 
ol a fused cigarette lighter 
plug with 1.4ml of cable 
terminated lo a 2.5mm DC 
plug. Includes 2A fuse. 
Cal FP-2008 

ONLY 
$3.95 

1 UNIT $89 Cat. HB-5120 
2 UNIT $109 Cat. HB-5125 
3 UNIT $119 Cat. HB-5130 
4 UNIT $139 Cat. HB-5135 
UNIT $149 Cat. HB-5140 

„ 
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Top quality buzzer. Operates from 
3-16V DC. Typical frequency 
3700Hz. Current draw 5mA. 
Sound pressure level 91dB. Size 
17mm(H), 23mm dia, mounting 
hole dla 28mm. 

Cal. AB-3462 

3.95 

LOUD PC MOUNT BUZZER 
Top quality 96dB PC mount 
buzzer. Model Al-550M. Limited 
qty. Pin spacing 15mm, Supply 
volts 3-15V DC, current draw 
6mA, frequency 2800Hz. Size 
15mm (H), dia 23mm. 
Cat. AB-3458 

4.95 

SPADE LUG MADNES 
Stock up now. This bargain won't last long. Standard QC - 
6.3mm spade lugs. 

50 MALE, 50 FEMALE, 50 
PLASTIC COVERS 
Cal. PT-4510 $8.95 

NEW JAYCAR STORE FOR 
MELBOURNE 

266 SYDNEY ROAD 
COBURG 

Phone (03) 384 1811 
We're even open extended 

hours 
FRIDAY NIGHT TILL 8.30pm 

SATURDAY TILL 4pm 

rholder and a 2A 3AG fuse. Ideal for running a 12V piece of 
it's a 1.4mt length of twin fig 8 polarised cable with a line fuse 

A fuseholder on a 300mm single wire without a fuse sells for 
equipment from the car, with the added bonus of being fused. 

$1.10. So stock up now! 

12V FUSED LEAD 

ca'"-21314 0NLY $1 each 

Y 

HAS MOVED TO 
BANKSTOWN 

363 HUME HIGHWAY 
Cnr MEREDITH STREET 

BANKSTOWN 
Phone 709 2822 

Ample parking at rear 

CAR CIGARETTE LIGHTER 
PLUG MADNESS 
We're overstocked. Prices Include tax. Cat. PP-2000 

NORMALLY $1.20 ea 

NOVILONLY 1-9 600 
10-99 45¢ 
100 up 300 

ELECTRONICS JMCAR ELECTRONICS JAYCAR 
ELECTRONICS JAYCAR ELECTRONICS JAYCAR 
ELECTRONICS JAYCAR ELECTRONICS JAYCAR 
n PC rnnuirc ievrea ti rrunuirc wean ci rrTpnuirc 16 ,1C.AR PI pnrnnuirc layr.An PI pr.rankilcs .IAYr.AR I1V,Ar rrronnurc ' AV!, no CI ErTonkiire in vrA D Cl CPT Df11.111-•C lAvrea n CPTLinklICC ievreP 





• 1,11V,, .11 V/111 1,-1-V 111,11 1.,/ V/1111-1.1.,10V111,/ JI11 WW1 LI.LLe 1111,111..) UMW,' CLUJ 111V111,..1 U/11-1 LI-C1•11-1,1111l, e.1/11,IMILI-LU11-

di ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRON CS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTF 01 
1R ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRON CS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTF 01 
1R ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRON.CS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTF 01 
1R ELECTRON'' • -̂ , TRONICS ' E YCAR r TONICS JAYCAR ELECTRONICS JAYCAR Et ECTRONICS ' • -AR El F NICS JAYCAP ' • ' Fi FCTRON ' ' ' TP Ol 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELEC.' ' 
R ELEL 
R ELF 
R ELL 
R ELECI 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR 
R ELECTR Cal 0M-1450 
R ELECTR 
R ELECTR 
R ELECTR( _ _ _ • • -. - 
Pi ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECilUMS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JA ONICS JAYCAR ELECTRONI 
Ft ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONI 
11 ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONI 
ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR FL EcTRoNics JAYCAR Fl Fr.TRfINICS . IAYC.AR p prynnuirc ',WPM:I PI vryankiircievruo ri çr-runx reu iirc iev n run:inure ievrno P CTD 11‘11 

JAYCAR No 1 for NEW PRODUCTS 
(EDUCATIONAL SOLAR ENERGY KIT 

Ideal for students or anybody who wants to 
learn about solar energy. This kit shows you • • •••:« 
how to make a solar system. 
• make a solar circuit Cat. KJ-6692 
• make an electrical circuit 
• learn how to increase voltage 
• learn how to increase current 
• learn how lo make a solar panel 
• use solar power to produce energy for a 
radio, calculator, battery charger and 1.5V 
cassette player. 
The kll includes 8 solar cells, which flt Into a 
plastIc housing and can be connected up In 
either series and parallel, a motor and 
mounting bracket, a fan, tool for connecting 
solar cells and a 10page booklet explaining the whys and how's of 
solar energy. 

BEGINNERS GUIDE TO THE 
IBM PC 
By Bruce Collins 
This book assumes that 
you have very little or no 
knowledge of using a 
computer. II will take your 
hand and guide you 
through the computer 
maze. By the last chapter, 
you will certainly know 
your way around your new 
IBM compatible or 
genulne computer. The 
book covers such topics 
as:- what is a computer?, :âlekeneeeeet4 
formal and copy commands, disk drives, DOS commands, 
software generally, computer add ons, maintenance and a lot 
more. 
An Ideal book for a computer novice. Sollcover, 69 pages, 210 
x 140mm. 
Cal. BC-1120$9.95 

27C64 BARGAIN 
64k CMOS 

EPROM 
Cat. ZZ-8465 

NORMALLY 
$9.50 

BARGAIN $3.95 

NEW SEMICONDUCTORS 
Cat Desch r tion Price 
ZK-8870 MC145436 DTMF Decoder$9.95 
ZC-4514 4514 4-16 Decoder $3.95 
ZC-4043 4043 Cued RS latch $2.20 
ZK-8860 DAC 0800 $4.75 
ZS-5323 74LS323 Shift register $8.95 

METEX DIGITAL MULTIMETER 
WITH COMPUTER INTERFACE 
Yes, the Metex M3650CR will interface with your computer via RS-232. Connecting 
lead and software disk supplied. Monitor store and print out the 
output of the DMM on computer. It will take readings over time and find and hold 
minumum and maximum readings. 
PLUS: 

• Bargraph 

• Frequency 
• Transistor 
• Logic 
• Relative offset 
• 3.5 digit 
• 20 Amp current 
• Carry case 
• Overload indicator 
• Data hold 
• Mimimum/maximum hola 
• Diode and continuity 
• Range selector beeper 

$199.50 

$24.95 

CD 

4:EMICONDUCTOR 
Available once again 
Pack contains 100 pieces. May include transistors, diodes, 
IC's, computer chips, RAM, TEL, CMOS, etc. We cannot 
guarantee that all items above will be included but we can 
guarantee at least 100 brand new prime spec semis and $10 
will represent an absolute bargain. 
Cat. ZP-8990 

$10 

JAYCAR WILL NOT BE UNDERSOLD ON 

GOODS OF THE SAME (DUALITY 

ÍLOWER PRICES ON HIGH 
BRIGHTNESS •LED's 
all 5mm round styles - 500mCd RED WATER CLEAR 

Cat. ZD-1792 NOW ONLY $1 ea 
1000mCd RED WATER CLEAR 

Cat. ZD-1793 NOW ONLY $2 ea 
300OrnCd RED WATER CLEAR 

Cat. ZD-1796NOW ONLY $3.25 ea 
60mCd YELLOW WATER CLEAR 

Cat. ZD-1795NOW ONLY 50¢ ea 
80mCd OREEN WATER CLEAR 

Cal ZD-1794NOW ONLY 50¢ ea 

REED RELAY PRICES SLASHED 
We are sick and tlred of paying too much for reed relays through local suppliers, so we have done 
something about IL These new ones are directly imported by Jaycar. Check out the low prices. These 
are NOT OIL mount. 

5 VOLT SPST 
WAS $5.25 

NOW $2.75 
SY-4036 

SPECIFICATIONS 
Function Range Resolution 
DC Voltage 200mV 

2V 
20V 
200V 
1003V 

AC Voltage 200mV 
2V 
2CM 
200V 
750V 

DC Current 2mA 
20OrnA 
204 

AC Current 2mA 
200mA 
204 

Resistance 2C00 
2kS1 
20kfl 
200kfl 
2MD 
204/111 

Capacitance 200CmF 
200nF 
20if 

Frequency 20kHz 
200kHz 

100pV 
1mV 
10mV 
100mV 
1V 
1000/ 
1mV 
10mV 
100mV 
1V 
1114 

I 00eilk 
10m4 
10% 
100pA 
10mA 
0.1i1 
in 
lon 
loon 
el 
loka 
1 pF 
100pF 
101f 
10Hz 
100Hz 

12 VOLT SPST 
WAS $5.95 
NOW $2.95 
Cat. SY-4038 

*we-) 
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JAYCAR No 1 for KITS 
DTMF DECODER KIT 
Control home appliances via your 
telephone 
Ref: Silicon Chip May 1991 
This kil will allow you lo control equipment via the telephone line. II 
can control up lo nine separate appliances and can be connected 
either directly lo the telephone line or acoustically coupled via your 
answering machine. You can use il lo turn on and off all manner of 
electrical items - e.g. house alarms, lights, water sprinkler systems, 
radios, Hi-H, heaters, air conditioners, etc., elc. The kit Includes 
PCB, 600ifiransformer, switches, mic insert, telephone plug and cable and all specified components. No case supplied. 

KC-5095 $79.95 

4UAD 'DI' BOX KIT 
Ref: EA June 1991 
This simple kil will replace four separate direct Injection ( DI) 
boxes, but al a traction of their total cost. II offers excellent 
performance and is ideal for connecting a bank of musical 
instruments to a standard mixing desk. 
The Jaycar kil includes PCB, instrument case, cannon type 
connectors, phono skis and all specified components lo 
complete the project. 
Cal. KA-1734 

$79.95 

;IGITAL VOICE RECORDER 
Ref: Silicon Chip December 1989 
Here is a digital voice recorder that can record your own voice, 
sound or music. II can store 4 x 30 second messages or 
ganged together 2 minutes. It can be connected to your 
computer, used to monitor the functions of your car or any 
lunclion requiring a brief message. Kit includes PCB and all 
components, speaker, mic inserl and box not included. 
Cat. KC-5072 

LOWER PRICE - WAS $125 

NOW $99.50 

U"ileeee 
.A 

VISA 

(iTEREO AUDIO 
EXPANDER KIT 
Ref: Silicon Chip May 1991 
This project will add sparkle lo your music casselles, video 
or FM receiver by increasing the dynamic range of Me signal. 
The kit includes PCB, box, panel labels, In/out sockets and 
all specified components. Option 12,/ AC plugpack 
Cal. MP-3020 $16.95 
Cat. KC-5094 

dEMOTE CONTROL 
EXTENDER FOR VCR's 
Ref: Silicon Chip September 1990 
With this kit you can control Ihe video by remote control from the 
bedroom. II consists of a receiver In the bedroom that picks up 
the signal from the remote control. The signal is then converted 
lo an electrical signal and sent down a 2 wire cable lo an inlra red 
LED located near the VCR in the living room. Kil includes PCB, 
box, front panel and all specified components. Requires 9V DC. 
Use a 240V lo 9V DC plugpack. 
Cal. KC-5084 

$29.95 

HEAD OFFICE 

115 Parramatta Road Concord 2137 

Telephone (02) 747 2022 

FAX (02) 744 0767 

SYDNEY - CITY 117 York St. (02)267 1614 - 
Mon-Fri 8.30 - 5.30 Thurs 8.30 pm - Sat 9 - 1 

355 Church St ( Cnr. Victoria Rd) (02) 683 3377 
Mon-Fri 9 - 5.30 Thurs 8.30 pm - Sat 9 - 4pm 
Sunday 10am - 4pm 

CONCORD 115 Parramatta Rd Cnr Lioyd George Av (02)745 3077 
Mon-Fri 8 30 - 5.30 - Sat 9.00 - 12 

BANKSTOWN 363 Hume Highway Cnr Meredith St (02)709 2822 
Mon-Fri 9 - 5.30 Thurs 8.30 pm - Sat 9 - 4 

188 Pacific Hwy (Car. Bellevue Ave) 1021 439 4799-
Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4pm 

PARRAMATTA 

POST & PACKING 

$10 - $24.99 $ 3.75 
$25 - $49.99 $ 4.50 
$50 - $99.99 $ 6.50 
OVER $100 $8.00 

GORE HILL 

CRO ADAPTOR KIT 
Ref: EA March/June 1991 
This project is a fully featured oscilloscope that uses a low-
cost conventional computer monitor as the display. It's not 
your average CRO adaptor either! It can display waveforms of 
over 1MHz, can measure DC volts, ( not display, actually 
measure), measure frequency and peak to peak voltage and it's 
a storage CRO! 
The Jaycar kit includes 3 PC boards, mains transformer, IC 
sockets, switches, sockets, knobs and all specified 
components. No box supplied. 
Cal. KA-1735 

$179.50 

(C-RO ADAPTOR/ 
COMPONENT TESTER 
KIT 
Ref: EA May 1991 
Using your CRO this kil and the Lissajous reference chart 
provided you can identify unknown devices, check whether 
they are defective and even identify their pin connections. 
Kit includes box, transformer, switches, hardware and all 
components. 

Cal. KA-1733 $24.95 

/1NIMITTER - FM STEREO 

TRANSMITTER 
Ref: Silicon Chip October 1988 
Connect to CD player or record player and listen via your 
Walkman. Play CD's in your car via portable player. Pulo out 200 
microwalls. Complete kil. 
Cat. KC-5041 

$34.95 

MAIL ORDERS 

P.O. Box 185 Concord 21 

ROAD FREIGHT 
ANYWHERE IN AUSTRAIJA 
lop to 20q) S13.50 

37 
FREE CALL - FOR ORDERS 

ONLY (008) 022 888 

HOTLINE (02) 747 1888 

Me* ris 

MAIL ORDER VIA -6" 

BURANDA OLD 

COBURG VIC 

MELBOURNE-CITY 

SPRINGVALE VIC 

ADELAIDE S.A. 

144 Logan Rd (07) 393 0777 - 
Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4 

266 Sydney Road (03)384 1811 - 
Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 4 

Shop 2,45 A'Beckett St City (03)663 2030 
Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 2 
887-889 Springvale Road Mulgrave (031547 1022 
Nr Cnr. Dandenong Road Mon- Fri 9 - 5.30 Fri 8.30 - Sat 9 - 2 

190 Wright Street (Cnr Selby Street) ( 08) 231 7355 
Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 12 
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Construction Project: 

FAN SPEED CONTROLLER 
Get ready for next summer by building our fan speed controller. It can control virtually any type of 
fan over a speed range from 'just turning' to maximum, allowing you to adjust the fan to suit the 
conditions. So throw away those paper weights, and tame that bargain-priced fan with three speeds 
— all too fast! 

by PETER PHILLIPS 

Publishing a fan speed controller in 
the middle of winter may seem slightly 
non-seasonal, but readers might recall 
the heat of last summer and the 
problems of buying a fan to cool those 
summer days. 
Perhaps you were successful at buying 

one, such as a floor standing type fitted 
with three speeds: fast, too fast and 'gale 
force'. Or maybe you have an exhaust 
fan fitted in the home office, to keep a 
bit of air flowing while you work. The 
problem here is similar: the fan often 
only has two speeds — off and 'flat out'. 
Faced with the latter problem, I 

decided some time ago to see how a 
light dimmer would work with the ex-
haust fan fitted in my workshop. It 
worked, but for about one day... 
I would probably not have bothered 

further, if the need to tame one of 
those cheap floor standing fans had not 
arisen during the summer months. 
These fans are very common and 
usually feature a shaded pole motor, a 
three-speed controller and some sort of 
oscillating mechanism. 
However, the lowest speed in a fan of 

this type has to be one that ensures reli-
able starting of the motor if that speed is 
selected at switch on. The problem is, 
once the fan gets going, the slow speed 
is usually faster than you want — as in 
most cases all that's needed is a bit of air 
movement, with the fan running silently 
and gently in the background. 
Sound familiar? With our simple fan 

speed controller, you can end these 
problems and enjoy a zephyr rather than 
suffering a hurricane. 
The project uses a phase-controlled 

triac, with a circuit much the same as a 
light dimmer. In fact it could be used as 
a light dimmer, although that is not real-
ly its intended use. We housed the 
prototype in a medium sized jiffy box, 
with a three pin plug and a three pin 

• 

FAN SPEED 

CONTROLLER 

e 

e 
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The circuit diagram of the controller. The triac is phase controlled by VR1 and CI, 
and VR2 adjusts the circuit so the triac is off when VR1 is at maximum resistance. 
A symmetrical diac is used in the triac trigger circuit 

socket on the end of leads coming from 
the box. This way, you simply plug the 
controller into a power point and plug 
the fan into the socket from the con-
troller. There is no need for an on-off 
switch as, assuming everything is cor-
rectly adjusted, the triac will turn off 
completely when the pot is turned fully 
anticlockwise. 
The PCB holding everything is small 

enough to fit in a wall cavity behind a 
standard size mounting plate, allowing 
the unit to be used to control the speed 
of an exhaust fan. In this instance an 
on-off switch should be added, perhaps 
on an adjacent plate as there is no room 
for the controller and an on-off switch 
on the same plate unless you resort to 
some creative construction. 
Although we haven't tested it with a 

ceiling fan, there is no reason why the 
controller cannot be used with this type 
of fan. After all, the motor is the same 
type as for any other fan, except for the 
lower speed of rotation. 
On the topic of use, the unit is in-

tended only for small motors, up to 
100W or so. While it may control 
heavier loads, it has only been tested 

with domestic fans fitted with a small 
shaded-pole motor. It has not been tried 
with squirrel cage motors or universal 
motors. It should definitely NOT be 
used with fan heaters, as the load will 
exceed the capabilities of the triac and 
its heatsink. 
The unit has RFI suppression and 

generates an insignificant amount of RF 
noise, due in part to the relatively low 
current taken by an average fan motor. 
The worst-case fault condition is a 

dead short in the triac, which will cause 
the fan to run at full speed. For this 
reason, if the unit is used with a ceiling 
fan or an exhaust fan, an on- off switch 
is required. There is no need for this 
switch when the unit is controlling a 
floor standing fan, as these generally 
have their own on-off switch, and the 
controller can be unplugged from the 
power point if a problem arises anyway. 

The circuit 
The circuit is very standard, although 

we started with the intention of using 
proportional control to obtain switching 
at the zero crossings. This system has 
the advantage of generating very little 

radio frequency interference (RFI), as 
the triac switches when the current is 
passing through zero. However, it 
seemed overkill for a low power load 
with inherently small RFI generation. 

Resistors R1 and R2 form a voltage 
divider and supply the phase control net-
work with a reduced voltage. If the unit 
is connected to 240V and a load, these 
resistors will conduct current even when 
the iliac is off, dissipating something 
less than 1W of heat. For this reason, 
these resistors need to be rated at 0.5W. 
Phase control is provided by the vari-

able resistors and capacitor Cl. The 
operation is typical in that Cl charges at 
a rate determined by the setting of VR1. 
When the charge voltage equals 30V or 
so, diac D1 will trigger and a pulse of 
current flows in the gate circuit of the 
triac, triggering it into conduction. 

If VR1 is set to zero resistance, Cl 
will charge quickly and the triac will 
switch on very early in the half cycle. 
The triac then turns off when the current 
falls below its holding current. 
This sequence is repeated during the 

next half cycle, as unlike an SCR a triac 
conducts both ways and responds to 
both positive and negative trigger pul-
ses. Again the setting of VR1 determines 
when the triac is triggered, and the con-
duction point will be the same on both 
halves of the cycle. 
The diac used in the circuit is a sym-

metrical type, with equal switching vol-
tages for both polarities. Most light 
dimmers have an asymmetrical diac, 
to minimise the effect of hysteresis in 
which the control has different char-
acteristics depending on the direction 
of adjustment. 
When a symmetrical diac is used in a 

light dimmer, the lights will suddenly 
come on when the control is moved 
from its off position. Once the lights 
come on, they can then be dimmed fur-
ther by moving the control back towards 
the off position. An asymmetrical diac 
overcomes this effect and the control be-
comes equal for both directions of rota-
tion of the control. 
However it is an advantage to have the 

'snap on' effect with a fan speed control-
ler, as this gives more reliable starting of 
the motor. In fact, the control will appear 
to be equal in both directions when the 
unit is used with a fan, but the hysteresis 
effect will be apparent when it is driving 
an incandescent lamp. 
The snubber network of C2 and R4 

across the triac helps eliminate false 
triggering due to spikes on the supply. 
Capacitor C2 bypasses the spikes and 
the series resistor R4 limits the discharge 

ELECTRONICS Australia, July 1991 71 





Fan Controller 
current of the capacitor when the triac 
switches on. 
RFI suppression is provided by C3 

and Li, although experiments have 
shown that for small fans, these com-
ponents are not essential as the amount 
of RFI produced by the circuit is rela-
tively small. However, for best RFI 
rejection they should be fitted. The trim-
pot VR2 allows the unit to be adjusted so 
that when VR1 is at maximum resis-
tance, the triac is fully off. This adjust-
ment is fairly important, because of the 
lack of an on-off switch. 
Note that all capacitors are rated at 

2A0V AC, although Cl could have a 
lower voltage rating due to R1 and R2 
preventing the voltage across this 
capacitor from reaching 240V. However 
it is better to be sure! 
On the question of safety, it can be 

seen that if the triac became a short cir-
cuit, full voltage would be applied to the 
appliance connected to the unit. This 
would simply result in full power to the 
appliance, with no other ill effects. 
But you may notice that the layout 

diagram shows the earth lead connected 
to the body of the pot. This is a basic 
safety consideration, and if the pot has a 
plastic shaft fitted with a plastic knob, 
earthing the pot is probably not required. 
When the pot case is earthed, a very 

worst case scenario could be a short-cir-
cuit between all three terminals of the 
triac, giving breakdown of the disc and a 
possible track to earth caused by internal 
breakdown of the pot. 
Under these rather improbable condi-

tions, R3 becomes the only resistance 
between the active and the earth connec-
tion to the case of the pot. 
The instantaneous power dissipation 

would be substantial and R3 or the 
diac would quickly blow into an open 
circuit. If not, the fuse in the 
switchboard would blow. 
For these reasons, an internal fuse has 

not been fitted, although some readers 
may prefer not to earth the pot at all as 
this prevents a voltage differential be-
tween the pot wafer and its enclosure. 

In any case, fit a plastic knob to the 
shaft of the pot and cover any ex-
posed metal parts external to the 
front cover, to prevent them being 
contacted by anyone. 

Construction 
The PCB holds everything, including 

the potentiometer. As the photos show, 
the pot also serves as the means of hold-
ing the PCB inside the plastic case, and a 
hole to suit the pot needs to be drilled in 

This shot shows the PCB and how the plug and socket wiring were attached. The 
heatsink was made from a piece of aluminium measuring 55mm by 15mm and 
Insulated from the triac with a TO-220 insulator. 

the PCB. The pads for the mains leads 
should be drilled to give a 2mm hole to 
accept the conductors. 
Once the PCB is drilled, fit the 

capacitors and the resistors. Most 
240V AC rated capacitors have a lead 
spacing of 6mm, but pads for 4mm 
spaced leadouts have also been 
provided to suit all types. 
Although not absolutely essential if 

the unit is controlling a small exhaust 
fan, a heatsink should be fitted to the 
triac. In the prototype, we used a piece 
of aluminium (55mm x 15mm) bent as 
shown in the photos. 
Being dead scared of 240V, we used a 

TO-220 mica (or mylar) insulator be-
tween the heatsink and the iliac, as the 
tab of the triac will be at mains potential. 
A 4mm nylon nut and bolt should be 
used to hold the triac to the PCB, 
with the bolt head on the track side 
of the board. 
The inductor in the prototype was 

wound on an iron powder toroid avail-
able from Dick Smith Electronics (Cat. 
L-1439). Use a 1.5m length of enamel 
coated winding wire with a gauge of 
around 0.5mm to give approximately 40 
turns. The toroid is held to the PCB with 
a piece of insulated copper wire fitted as 
shown in the layout diagram. 
Other types of inductors can be used, 

providing they have a suitable gauge of 
wire for the winding and a ferrite (or 
iron powder) core. Or maybe you have a 
faulty light dimmer you can cannibalise, 

as the inductor used in these will suit 
admirably. The pot is connected to the 

This front panel design is for a jiffy box 
and will help locate where to drill the 
hole in the lid for the pot. 
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Fig.1: By using parts from an old light dimmer, the PCB can be fitted to a standard 
size wall plate for use with an exhaust fan. 

PCB with short pieces of wire that ex-
tend from the pot terminals to the PCB. 
Fit the trimpot so the movable contact 
faces away from the pot, to minimise the 
chances of contact between the two. 

Finally, the mains wiring can be in-
stalled. If you are using the unit with a 
floor standing fan, connect a three pin 
plug to one end of a length of three core 
flex, and a three pin cord extension 
socket to the other. Then remove around 
85mm of sheath from the centre of the 
length of flex to expose the inner cores. 
Cut the active lead (brown wire) and 

solder it to the pads as shown in the 
layout diagram. Just make sure the ac-
tive from the plug connects to the cor-

rect pad, identified on the PCB as AC 
IN. If you decide to earth the case of the 
pot, strip about lOmm of insulation from 
the earth conductor and solder the uncut 
copper conductors to the case of the pot. 

Testing & adjustment 
Because most of the circuitry is at 

mains potential, there are two basic 
precautions required. The first is not to 
touch any part of the board when power 
is applied, and the second is to test the 
board in such a way that it can't blow 
any fuses. 
To do this, I use a short extension lead 

with a 240V lamp socket permanently 
connected in series with the active con-

The layout diagram of the PCB. The pot is earthed only if there is exposed metal 
when the unit is fitted to the case. All resistors are 1/2W rated, and all capacitors 
are 240V AC rated. 

ductor. With this technique, the first test 
is to connect the board (with load) to 
the mains via the test lead fitted with a 
40W lamp. 
The protection lamp will light at full 

brilliance if there is a short between ac-
tive and neutral, although this is rather 
unlikely unless you've made a drastic 
wiring error. 
With VR2 set midway, by operating 

VR1 you should be able to vary the 
brilliance of both the series-connected 
protection lamp and the lamp serving as 
a load. 

If all is well, connect the board direct-
ly to the mains, as now you need to ad-
just VR2. There are numerous ways to 
get the correct setting, but the simplest 
method is to use a portable AM radio 
to determine when the triac has 
stopped conducting. 
Place the radio close to the board, so it 

picks up the RFI being generated by the 
circuit. You will need to have the radio 
fairly close (within 50mm or so), and 
tuned to the lower end of the dial. 
The correct adjustment of VR2 will 

cause the triac to stop conducting when 
the main pot (VRI) is moved from max-
imum to minimum. 
Don't try adjusting VR2 with the pot 

already at the off position, as the 
hysteresis effect will cause conduc-
tion of the triac the next time the pot 
is moved away from, then back to the 
off position. 
The radio will serve as a better in-

dicator than the lamp as to whether the 
triac is conducting or not. 

Ffeemmill: eri me91ffs6 
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The PCB pattern for those who can 
make their own. 
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Is your 
computer a 

duck? 
Your computer and its valuable data 

susceptible to damage from power spikes, 
blackouts and brownouts . . . unless 

by an Uninterruptible Power 
Supply (UPS). 

In the past UPS's have been bulky, 
noisy and expensive. Lumen's P.C. Might 
range of new generation UPSs for stand alone 
PCs and LANs changes all this. They are 
compatible with all PC systems, compact, 
virtually silent and extremely reliable. And 
amazingly, prices start at around $400. 

.ylise; 

I . 

11111 

I 
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--r LumEN 
Lumen International Electronics (Aust) Pty Ltd 
RO. Box 543, 18 Amberley Crescent, Dandenong 3175 

VIC Te (03) 706 9090 Fax (03) 791 3719 
NSW Te (02) 626 5089 Fax (02) 626 0337 
WA Te (09) 244 2272 Fax ( 09) 244 2271 
QLD Te (07) 252 8522 Fax (07) 252 5447 
SA Te (08) 276 8877 Fax (08) 373 3004 
NT Te (089) 81 6602 Fax ( 089) 41 1166 
TAS Te (003) 34 0555 Fax ( 003) 34 1712 

Please send me more information about the PC Might range 1 

Name . 

Company 
t. 

Address sr 

City Postcode i 
-e 

Phone i i 3 

Fan Controller 
Naturally, use an insulated 

screwdriver to adjust VR2! 

The case 
It is important to use an all-plastic 

case to house the PCB. In particular, the 
lid of the case MUST be plastic as the 
track side of the PCB is fitted relatively 
close to the underside of the lid. Apart 
from the shock hazard, if the PCB tracks 
contact a metal lid, destruction of both 
will probably result. 
The artwork for the lid can be used to 

identify where the hole for the pot is 
drilled, although this is not critical, 
providing the board fits inside the case 
when the lid is attached. 
The pot should be attached to the PCB 

with a nut, then the whole assembly 
fitted to the lid with another nut holding 
the pot. The head of the screw holding 
the triac in position will serve as a 
spacer at the other end of the PCB. 

If the threaded section of the pot is not 
long enough, you'll need to file the head 
of the bolt holding the triac and also 
some of the solder connections on the 
PCB. Then attach the board to the lid 
without fitting a nut to the pot first. 
File exit holes for the flex in the 

sides of the box, so that when the lid is 
fitted to the box, the bottom of the lid 
clamps the flex. Otherwise, clamp the 
flex somehow to prevent it being pulled 
from its connections if stress is applied 
to the flex. 

For fixed fans 
If the unit is being used to control a 

ceiling fan or an exhaust fan, the com-
pleted board could be fitted to a standard 
size mounting plate as shown in the 
photo of Fig.l. 
. We used the case from an old light 
dimmer unit and a miniature 500k pot 
from the junk box. It is also likely that 
the pot from a light dimmer will have 
the correct value, assuming the pot itself 
isn't faulty. 
With careful disassembly of the dim-

mer, you might be able to get an arran-
gement similar to that shown in the 
photo, but one that also includes a pot 
from the old dimmer. 
Notice that the case from the dimmer 

unit spaces the PCB sufficiently from 
the plate to allow a 240V switch 
mechanism to be fitted. Although not 
shown in the photo, a cover made from 
suitable insulating material should be 
constructed to wrap around the assembly 
before it is fitted in the wall cavity. 
To allow the unit to be connected to 

the existing fan wiring, we fitted a PCB-

PARTS LIST 

Resistors 
All 1/2W, 5%; 
R1 68k 
R2 47k 
R3 100 
R4 680 

Variable resistors 
VR1 500k linear panel mount 
VR2 2.2M trimpot, vertical mount 

Capacitors 
All 250V AC mains rated, PCB mount: 

Cl 47nF 250V AC 
C2 33nF 250V AC 
C3 1 OnF 250V AC 

Semiconductors 
Q1 Triac, type SC141D/BT137 or 
equivalent 
D1 Diac, type ST2 (or BR100-03) or 
equivalent 

Miscellaneous 
PCB 73mm x 53mm coded 91FS6; 
medium sized zippy box 41 x 68 x 
130mm, plastic lid; 
toroid (iron powder) 15mm OD, 8mm 
ID (DSE L-1439 or similar), 
1.5m enamel coated winding wire, 
0.5mm; heatsink, aluminium 55mm x 
15mm; 
TO-220 insulator; 
4mm nylon nut and bolt; 
plastic knob to suit pot; 
three core flex, 
three pin plug top and extension 
socket 

mount single screw connector to the 
board. Also a wire from the AC IN pad 
to the common of the switch mechanism 
is required. The loop terminal on the 
switch can be used to terminate the 
neutral wires, and the active to the fan 
connects to the PCB mount connector. 
The incoming active connects to the 
switch, therefore ensuring the switch 
breaks the active before it connects to 
the PCB. 

If the pot is fitted so there is no ex-
posed metal, earthing the pot is not 
required. 
As a final point, don't assume the triac 

has stopped conducting if the fan is not 
turning. It could be that there is insuffi-
cient output to start the motor, but 
enough power to eventually heat the 
windings and possibly burn out the 
motor. Because an exhaust fan cannot 
always be seen behind its grill, it is best 
to turn it off with the switch rather than 
rely on the triac being turned off. 
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We use lasers to make phototools for 
printed circuit boards. 

It's the brightest way of doing it. 

Tennyson Graphics is Australia's 

only company with state of the art laser 

photoplotting and computer graphics. 

So we can photoplot artwork 

masters of your printed circuit boards 

with higher speed, higher resolution 

and higher accuracy. 

You can choose your own non-

standard apertures on our Scitex 

Response 280 System which can also 

do step-and-repeat and nesting up to 

1000mm x 1850mm 

For more information just give 

Nick Marinis a call on (03) 551 8600. 

7 Plane-Tree Ave, Dingley , Vic 3172. 

Ph.(03) 551 8600 Fax (03) 551 8828. 

READER INFO NO. 15 

Exhibit at IREEC ri '91 
Space available 

R-T" IREECON THE "S A C NVEN-TION 

INTRODUCES -THE ' SAt\AA 
LRL-V BLAJD:" 

EXHIBITION DATES — Tues, September 17 to Fri, September 20, 1991 

There is no more interesting location 
for a major convention or exhibition than at the 
SYDNEY CONVENTION AND EXHIBITION CENTRE, DARLING HARBOUR 

The Institution of Radio and Electronics Engineers Australia 
Commercial Unit 3, Edgecliff Court, 2 New McLean Street 
(PO Box 79), Edgecliff NSW 2027 — Phone (02)327 4822 — Fax (02)362.3229 

SYDNEY 
CONVENTION AND EXHIBITION 

CENTRE 
DARLING HARBOUR 

1 
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PHONEORDER TOLL FREE ALTRONICS 008 999 007 

Phone your order to us Toll Free. 
We guarantee our Jetservice Courier will deliver 
to your door faster than any other Australian 
supplier ( including that local supplier just up the 
road). If we fail I'll give you your money back 
plus $5.00 for your inconvenience. 

Look At Thiel 
Just Possibly the 
Ultimate Speaker 
Driver 

These woofer/midrange drivers have 
just arrived and are becoming all the 
rage. 
Built from exotic Japanese materials 
eg. Woven carbon fibre cones and 
strontium ferrite magnets they are 
definately not cheap (by comparison to 
paper cone or poly cone drivers) 
however the reproduction 
characteristics are quite amazing. 
Very 'tight' and clean bass register 
together with the cleanest midrange ever 
from an Asian driver. 
Full specifications in our 1991 
catalogue. 

4 CARBON FIBRE DUAL CONE 
WIDE RANGE SPEAKERS 
Rated Input Power: 15W. Max. Input 
Power: 25W. Freq. Response: F0-
20kHz. Resonant Freq.: 110Hz (+1-
10Hz). Sensitivity 96dB/W (05m). 

C 0842 8 Ohm 

C 0843 16 Ohm $39.95 

6'/," CARBON FIBRE WOOFEP 
30 WATTS RMS 70W MAX. 
Rated Input Power: 30W. Max. Input 
Power: 70W. Freq. Response: F0-6kHz. 
Resonant Freq.: 65Hz (.1-13Hz) 
Sensitivity: 97dB/W (0.5M). Magnet: 
567gm/20oz, 

C 3034 $69.95 

8'' CARBON FIBRE WOOFER 60 
WATTS RMS 100W MAX. 
Rated Input Power: 60W. Max. Input 
Power: 100W. Freq. Response: F0-
5kHz. Resonant Freq.: 50Hz (.1-10Hz). 
Sensitivity: 98dB/W (0.5m). Magnet: 
848gm/30oz. 

C 3038 $89.95 
Battery Operated 
Portable Passive 
Infra-Red Intrusion 
Alarm 1000's ALREADY SOLD 

AUSTRALIA WIDE. 

S 5305 $49.00 A ready to use 
system, no 
instalation Irequired! Completely self 
contained - No 
external siren or 
power supply 
required. Large 
coverage, over 100 
sq. metres. 
Portable wall 
mounting Long 
life 9V battery 
operation (not 
included). Battery 
low warning. 
Recommended for 
home, shop. 
caravan or when 
travelling. 

A truly precision 90° displacement 
analog meter. Ideally suited to 
laboratory and the engineering test or 
design bench. 

True RMS AC 
Reading 
Analog/Digital 
Multimeter 

14i 10 bee• 

0 1090 $199.50 

r 

IF YOU PUT A SOLDERING 
IRON AND A SOLDER SUCKER 
TOGETHER. WHAT DO YOU 
GET? 

rhe Altronics 
Multiple De-
Soldering Tool 

This lightweight de-soldering iron 
allows components to be quickly and 
cleanly removed with one hand. 
Naturally it's SEC approved and comes 
with a cleaning wand. Can be used as 
a soldering iron. 240VAC 30W. Earthed. 
Simple cleaning action. 

T 1255 Replace tlp 1.5mm $4.95 
T 1252 Spare tlp 1.2mm $4.95 

JUST ARRIVED/ THESE HIGH TECH METERS 
REPRESENT EXCELLENT QUALTIY AT A 

FANTASTIC PRICE! 
Engineering Muitimeter 
AT LAST! A DIGITAL 

MULTIMETER THAT JUST 

ABOUT DOES EVERYTHING 

EXCEPT COOK TOAST. 

Now you can have a quality multimeter that 
has just about everything at an affordable 
price. The quality design and high sampling 
rate make this multimeter incredibly accurate. 
and the high impact case means th,s meter 
will last you a lifetime. 
Features include - 38 ranges, temperature 
measurement, capacitance check, transistor 
tester, frequency counter, diode tester. 
continuity check, and large LCD display. 
Designed to meet IEC 348 class II and UL 1244 
standards. 

SEE OUR 1991 CATALOGUE FOR FULL 

DETAILS 

1084 $ 1 49.00 

Free Bonus Temperature Hobe 

This Month 0 1067 ($30 Vowel) 

Auto-Ranging 
Multimeter -)11. 
Features include - Large LCD display, 
diode tester, continuity check, overload 
beeper indication, range annuniation, low 
battery indication and auto-ranging. 
Designed to meet IEC 348 Class II and UL 
1244 standards. 

SEE OUR 1991 CATALOGUE FOR FULL 
DETAILS 

Fr » Bonus Carry Case This 

Month CI 1073 ($12.so Value) 

0 1072 $89.00 

Fully Portable 
Multi-Purpose-Gas 
Soldering Irons. 

T 2470 $79.00 

UNBELIEVABLY PRICED. 
Great when you're working on the 
boat, car, farm. TV antenna or 
anywhere in the field. 
tATURES: • Kit includes hot blower 

head, hot knife head. polyfoam cutter 
tip, burner tip. • No cords, batteries or 
gas bottles • Heavy duty tip 
temperature up to 400°C • Powered by 
standard butane gas lighter fuel • Up 
to 60 minutes continues use. Refills in 
seconds. • Adjustable temperature 
equivalent to 10-60 Watts. • No leakage 
currents to sensitive circuits. 

T 2471 1.0mm 
T 2472 2.4mm 
T 2473 3.2mm 
T 2474 4.8mm 
T 2476 Blow torch 
T 2477 Hot air blower 

Spare tips 

$13.95 ea 

Altronics Series II 
Aviation Headset 

Why pay $400 or more 
for a David Clarke set? 

O 

2000 

•HIgh performance, noise attenuating 
earphones • Noise cancelling 
microphone • Cushioned head pad • 
Super sturdy • Great performance • 
Superb, professional pilot's headset will 
last a lifetime with reasonable treatment 
• Includes standard aircraft jacks. 

C 9070 $189.00 

PHONEORDER TOLL FREE ALTRONICS 008 999 007 





PHONEORDER TOLL FREE ALTRONICS 008 999 007 

PCB 
Shorts 
Locator 
FIND THOSE 
ELUSIVE 
SHORTS ON 
PCBs.SAVE 
HOURS OF 
FRUSTRATION 
WITH THIS 
EXCELLENT KIT. 

Here is a simple circud to help you 
locate shorted tracks on printed circuit 
boards by means of a varying audio 
tone. Multitude of uses — Testing 
motor and transformer windings and 
heating elements etc. 

K 2850 $29.95 

Transistor FET & 
Zener Tester 
EVERY BUDDING ENTHUSIAST 
OR SERVICE TECHNICIAN 
NEEDS ONE OF THESE. 
New updated circuit incorporates 
facilities for testing transistors FET's 
and Zeners etc. 

K 2527 Now $45.00 

Be quick limited quantities. 

Fruit Mac me 
WIN WIN WIN 
WARNING THIS KIT IS VERY 
ADDICTIVE. 
This novel kit works just like a real 
poker machine but without the expense 
of losing money. It has a jackpot and 
five other winning combinations. 

GREAT AT PARTY'S 

K 1160 $35.00 

',Name lb 
» v.» 

41, 

IF1216,110« MCI 

Electronic Die 
IMPRESS YOUR FRIENDS WITH 
TRENDY TECHNOLOGY 
How many times have you opened up 
that favourite board game to find that 
someone has pinched the dice? In that 
case, why not build this electronic die 
which uses just two CMOS IC's? It 
simulates the roll of a real die and even 
turns itself off. 

K 1140 $29.50 

1 GHz Digital 
Frequency Meter 
HURRY STOCKS LIMITED AT 
THIS PRICE! SAVE $50 
• Professional machined and screen 
printed red perspex front panel * Easy 
to assemble & construct • No special 
tools required • Bright Hewlett Packard 
8 digit display • Electronic switch 
latching • High performance IC's • 
High quality components. 

K 2515 $.24.0. $249.99 
Studio 200 Series 

Bridge Adaptor for 
Stereo Amplifiers 
TURN YOUR OLD BEATEN UP 
AMP INTO A MONSTER FOR 
NEXT TO NOTHING 
With this simple circuit it is possible to 
make any stereo amplifier deliver four 
times its single channel power into a 
single load. It uses just one economy 
integrated circuit and a few other 
components. Full connection details 
supplied with the kit. 

K 55855'15.95 

Four Digit 
Combination Lock 

Operates from 10-30VDC 
(or exAA celial 

Fits easily to 
std. electrical 
sv.ithplate cat. 
P 8040. Use with 
electric door 
strike/release 
cat. S 4930. 

TP-is simple 4 Digit Combination Lock 
uses only 3 IC's, and is bound to prove 
useful in many applications. Such as 
acoessing alarm systems, electronic 
doors, ignition killers or just about 
anything that comes to mind. 

K 1925$39.95 

Laboratory Power 
Supply K 3300 $195.00 

1000's NOW IN SERVICE IN 
UNIVERSITIES, COLLEGES, 
INDUSTRIES AND THE HOME WORK 
BENCH THROUGHOUT AUSTRALIA. 

Our superb version incorporates the 
latest refinements and is now housed 
in an attractive, tough "ABS" 
instrument case. This all new compact 
version has been made possible by use 
of e high efficiency toroid power 
transformer. So you win four ways - 
less heat, less weight, greatly 
enhanced appearance and easier to 
build. 

Sub-Woofer Adaptor 
GET AN AMAZING 
BASS IMPROVEMENT 
FROM YOUR STEREO 
SYSTEM. 

This fantastic adaptor 
simply "samples" your 
stereo amp output and 
provides a single 
channel output to feed a 
separate sub-woofer 
amp. Unwanted audio 
spectrum is 
removed with 
the Frequency 
Control (cut-off 
threshold 
adjustable 60-
130Hz). 
Also includes an "out of phase" output 
enabling the use of stereo amp in a 
bridge configuration for those who really 
want to rattle the floorboards. 

K 5560 $29.95 

100 Watts Per Channel Power Amplifier 
The sound quality and overall specifications o. this amplifier will compliment any sound system. The overall mechanical 
design and pre-drilled chassis means that this kit virtually falls together and should only take the average constructor about 
6 hours to build. Why pay hundreds of dollars when you can build it yourself and end up with a quality professionally 
finished amplifier? 
FEATURES: In- Built speaker protection, Toroidal Transformer (Low Hum), Black Satin Finish, Low leakage power supply 
capacitors, Housed in Rugged Custom Chassis. 

solo $425.00 

ALTROTle 

Studio 200 Stereo Control Unit 

The Studio 200 Stereo Control unit is companion to the studio 200 
stereo power amplifier (and other power amps). It features slim 1 u 
rack mount profile, treble, stereo mono switch and volume control. 
Inputs include phono, tuner, V.C.R. & tape. Virtually all components 
mount on PCB's, making assembly and construction a breeeze 
Altronics kit includes fully professionally punched and printed panels. 

Buy Both Kits For 
$599 and Save K 50155229.w 

174 Roe St. PERTH W.A. 6000 Phone (09) 328 2199 
PHONE ORDER TOLL FREE 008 999 007 

MAIL ORDER C/- P.O. Box 8350 Perth Stirling St. W.A. 6849 

STANDARD DELIVERY & PACKING CHARGE $5.50 to 1Kg, $8 1Kg-5Kg. 
AUSTRALIA WIDE — Via. Australia Post allow approx 7 days for delivery. 
OVERNIGHT JETSERVICE Up to 3Kg is $ 10.00. 3Kg to 5Kg is $28.00. Overnight 
JetservIce Courier for delivery next day Country areas please allow additional 24-48 

HEAVY HEAVY SERVICE — All orders of 10Kgs or more must travel Express Road — 
Please allow 7 days for delivery. $ 12.00 to 10Kgs. $ 15.00 over 10Kgs. 
INSURANCE — As with virtually every other Australian supplier, we send goods at 
coisignees risk. S.-.ould you require comprehensive insurance cover against loss or 
damage please add $ 1.00 per $ 100 of order value ( minimum charge $ 1). When phone 
ordering please request " Insurance". 
TOLL FREE PHONE ORDER — Bankcard, Visa, Mastercard Holders can phone order 
tol free up to 6pm Eastern Standard Time. Remember with our Overnight Jeteervice we 
dedver next day. 

ALTRONICS RESELLERS- Chances are there is an Altronic Reseller right 
near you — check this list or phone us for details of the nearest dealer. 
Blue Ribbon Dealers are highlighted with a • These dealers generally carry a 

for 
ympozhensive range of Altronic products and kits or we'll order any required item 

WA COUNTRY ALBANY BP Electronics • (098) 412681 Micro Electronics (098) 412077 SUNBURY Micro Electronics (097) 216222 ESPERANCE Esperance Communications 

(090) 713344 KALGOORLIE Todays Electronics • (090) 215212 MANDURAH Micro Electronics ( 79) 5812206 PORT HEDLAND Ivan Tomek Electronics (091) 732531 ROCKINGHAM 

TV Joe's (09) 5271806 NT ALICE SPRINGS Farmer Electronics (089) 522388 DARWIN Ventronics (089) 853 622 VIC. All Electronic Components (03) 6623506 The Electronic 

Component Shop • ( 03) 6706474 BOFIONIA Ray Cross Electronics • ( 03) 7622422 CHELTENHAM Talking Electronics (03) 5842386 CROYDON Truscott Electronics • (03) 7233860 

PRESTON Preston Electronics • (03) 4840191 COUNTRY BAIRNSDALE LH & LM Crawford (051) 525677 BALLARAT Ballarat Electronics (053) 311947 BENDIGO KC Johnson 

• ( 054) 411411 MILDURA McWilliam Electronics (050) 236410 OLD. Delsound PL • (07) 8396' 55 NEWSTEAD ECO Electronics (07) 2541153 WEST END B.A.S. Audiotronics (07) 

8447566 WOODRIDGE David Hall Electronics to ( 07) 8082777 COUNTRY mAROOCHrDoRE MALS Electronics al ( 074) 436119 MARYBOROUGH.Keller Electronics (071) 

214559 PIALBA Keller Electronics (071) 283749 ROCKHAMPTON Access Electronics ( East St.) ( 379) 221 058 TOWNSVILLE Super Solex • (077) 7244665A Force Electronics • (08) 

2125505 BRIGHTON Force Electronics • (08) 3770512 CHRISTIES BEACH Force Electronics • (08) 3823366 ENFIELD Force Electronics • (08) 3496340 FINDON Force Electronics 

• (08) 3471188 LONSDALE Force Electronics • (08) 3260901 COUNTRY WHYALLA Eyre Electronics (086) 454764 TAS. HOBART George Harvey • ( 002) 342233 

LAUNCESTON George Harvey • (003) 316533 NSW David Reid Electronics Is ( 02) 2671385 CITY SOUTH Sheridan Electronics (02) 2817727 SMITHFIELD Chantronics (02) 

6097218 COUNTR Y COFFS HARBOUR Coffs Habour Electronics (066) 525684 NEWCASTLE Novocastrian Elect Supplies (049) 621358 WARNERS BAY Vilec Distributors (049) 

489405 WINDSOR M & E Elect. and Communications (045) 775935 WOLLONGONG Newtek Electronics • (042) 271620 

PHONEORDER TOLL FREE ALTRONICS 008 999 007 





Construction Project for Newcomers: 

Simple Quiz Buzzer 
Want to play a quiz game like Channel 9's 'Sale of the Century'? This simple project for newcomers, 
especially our younger experimenters, will let two to five players play the game. Only the first person 
to push his or her button can sound the buzzer and turn on his or her light. The other players' buttons 
cannot work until the master 'reset' switch clears the circuit for the next game. 

by PETER MURTAGH 

As well as showing you how to con-
struct this simple circuit — and having a 
lot of fun using it — this project will 
help you learn some basic electronics at 
the same time. For this reason, the cir-
cuit is built out of ordinary electronic 
components like transistors, diodes and 
resistors. This way you can see exactly 
what you are building. We could have 
designed this project out of integrated 
circuits, but if we had, then you 
wouldn't be able to learn as much about 
electronics. 
To simplify the circuit and its explana-

tion, we will start by talking about each 
'game unit'. Each of these units provides 
the electronics needed for one player. So 
you need to build as many game units as 
you want players to join in your game. 
(After building them, you join the units 
together, adding the common items: 
reset switch, buzzer, battery and on/off 
switch.) 

If you look at the circuit diagram, you 
will see that there are four input diodes 
connected to the 'logic gate' section. Be-
cause the number of diodes is one less 
than the number of players, this means 
that the circuit as shown can accom-
modate up to five players — to extend 
beyond five, you will need to increase 
the number of diodes at the logic input 
stage on each unit. We built our game 
for three players, so our units only have 
two diodes. 

Some theory 
At the heart of each unit is a flip-flop. 

Flip-flops, in their simplest form, consist 
of two transistors connected together in 
such a way that only one of the transis-
tors can be turned on at a time. So if you 
turn the 'off' one on, this turns the 'on' 
one off. 

Transistors are members of the group 
of semi-conductors. This means that 
they are made of material part way be-
tween ordinary conductors and in-

sulators. They can be turned on (and 
conduct at various levels), or turned off 
(and not conduct). In this circuit we are 
using our transistors as switches — they 
are either turned fully on or off — and 
not as amplifiers which increase the sig-
nal current. 
To switch on the transistor, you apply 
a small current between its base and 
emitter. This causes a larger current to 
flow through the collector-emitter junc-
tion. With NPN transistors, like the 
BC548s used in this project, a voltage 
difference of about +0.7V is needed be-
tween the base and the emitter to turn 

the transistor on. If the voltage applied is 
lower, then it will not turn it on. 
This 0.7V value is the typical voltage 

drop across any silicon diode. The 
reason that it is also the value to turn on 
a transistor is because a transistor is ef-
fectively made up of two diodes joined 
back-to-back. But, unlike the diode 
which maintains its 0.7V voltage dif-
ference when conducting, the collector-
emitter voltage drop across a 
switched-on transistor can fall to about 
0.3V because the base current `saturates' 
the transistor, making it a better conduc-
tor. 

The circuit diagram for each player. While the board allows up to five players, we 
built ours for only three. So diodes D3 and 04 were not used. 
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Fig.1: Approximate flip-flop voltages 
when the LED is on. 

In a flip-flop circuit, its state can be 
changed in two ways. The 'off' transis-
tor can be turned on with a high voltage, 
or the 'on' transistor can be turned off 
with a low one. In this circuit, all switch-
ing of the flip-flops is done by turning 
them off — we found this method to be 
more reliable. Also, the negative switch-
ing voltage is applied to the collector of 
the transistor, not directly to its base. 
This was done to get a lower voltage at 
the base to ensure that it always turned 
off: 0.7V applied at the collector drops 

to 0.3V at the base (explanation later). 
Let's see how all this theory applies to 
our circuit. Note that transistors Q2 and 
Q3 form our flip-flop. 

How does it work? 
When you first switch on, connecting 

the battery to the circuit, the Light Emit-
ting Diode (LED) in each unit will glow. 
This means that transistor Q2 is turned 
on. Current from the positive supply rail 
flows through the LED and resistor R3; 
most then goes through the transistor Q2 
to the ground wire, but a small current 
also flows through R5 and R8. 
Refer to Fig.1 to see a summary of the 

various (approximate) voltage levels: 
The 9V total drops across the LED, 

resistor R3 and the transistor in stages of 
about 1.7V, 7.0V and 0.3V respectively. 
This means that the voltage at the collec-
tor of Q2 is low, as it is only 0.3V above 
ground voltage. This 0.3V also causes 
the small current to flow through R5 and 
R8 which form a voltage divider. Be-
cause R5 (22k) is roughly twice as big as 
R8 (10k), the voltage drop across R5 is 
twice as big as that across R8. Hence the 

+9V B 

BUZZER + 9V 
PUSH-BUTTON 

  LOCKOUT 1 

 O BUZZER 
  32 LOGIC 

INPUTS 4 

UN IT 1 
RESET   

B2 .a1M» 

+9V 

SS' 

+9V 

PUSH-BUTTON 

  LOCKOUT 2 

 O BUZZER 

1 LOGIC 
  3 INPUTS 

UN IT 2 

RESET   

B3 

PUSH-BUTTON 

  LOCKOUT 

 O BUZZER 
  1 LOGIC 
  2 

4 INPUTS 

3 UN IT 3 
RESET   

°
II RESET BUTTON 

Fig.2: The wiring between the three game units. The lockout wire from each unit 
loops to a logic input of all the other units. The loops between the `4-9V' and 
'ground' points are not shown. 

voltage at the base of Q3 is only 0.1V. 
This low voltage, caused by switching 
Q2 on, switches Q3 off. 
Now Q3, being off, has a high collec-

tor voltage (8.7V), which results in a 
high enough voltage at the base of Q2 to 
keep it switched on. The actual value is 
determined by the potential divider 
made up of resistors R4, R6, and R7 in 
parallel with the base-emitter junction of 
the switched-on Q2. 

Reset button 
When the 'reset' button is pressed, 

Q3's collector is connected to ground 
via diode D8. The voltages at its collec-
tor and the base of Q2 now become 0.7V 
(the D8 voltage drop) and 0.3V respec-
tively. The base of Q2 has gone low, so 
Q2 turns off. Because its collector volt-
age now goes high, so does the base 
voltage at Q3; this turns Q3 on. 
You can see why the arrangement is 

called a flip-flop: the two transistors 
have turned on/off and off/on. Pressing 
the reset button sets up the flip-flops to 
start the game — all players' lights are 
off. The game can now begin! 

Setting the flip-flop 
When a player's push-button is 

pressed, this activates the 'set' routine. 
This does exactly the same as pushing 
the 'reset' button, but this time to the 
opposite transistor. The 'set' turns Q3 off 

Fig.3: The pin arrangement for the NPN 
BC548 transistors. 
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Quiz Buzzer 
and Q2 on, and so lights the LED. The 
push-button actually performs the `set' 
routine by turning on transistor Ql, 
which connects its low collector voltage 
via D6 to the collector of Q2 and then 
through to the base of Q3 to turn Q3 off. 
However, the circuit must allow this 

flipping to happen only for the first 
player to push a button. To achieve this 
blocking-out of the slow players, we use 
a `logic gate' made up of diodes Dl-D4, 
D7 and transistor Ql. The diodes bring 
signals from each player and isolate 
each signal from the others. The role of 
the transistor is mainly to stop each flip-
flop interfering with the others. Our first 
model didn't have this isolating transis-
tor, and we found that turning the first 
flip-flop on also turned others on. And 
you can't have two winners now, can 
you? 
So the first player to press his or her 

button, ` sets' their flip-flop. While the 
button is kept depressed to keep Q1 on, 
current can also flow through the buzzer, 
diode DS, transistor Q1 and the diode 
D7. This sounds the winning signal. 
Once the button is released, Ql turns 

off and so does the buzzer; but the flip-
flop remains flipped, which means that 
the LED stays on until the reset button is 
pushed. 

Lockout signal 
But how do we stop Q I turning on if 

someone else has already pressed their 
button? We do this by interconnecting 
the various units as shown in Fig.2, so 
that a low lockout-voltage from the win-
ner is used to lock out the others. 
Before any of the players pushes a 

button, the lockout voltage coming from 
all their Q2 collectors is high. Suppose • 
player No.1 is the first to push his or her 
button. Transistor Q1 can be turned on, 
because all the other players' lockout 
voltages are high — they reverse bias all 
the input logic diodes and have no effect 
on the QI base voltage of player l's cir-
cuit. 
But suppose button No.2 has been 

pressed before button No.1. The lockout 
voltage supplied to diode D1 on No.l's 
game unit drops to almost zero. When 
button No.1 is pressed, the Ql base volt-
age can only rise to about 0.6V, because 
the current can now flow to ground via 
the input diode and No.2's switched-on 
Q2 transistor. The base voltage remains 
low, so Q1 does not turn on. The same 
thing happens if any other unit's button 
has been pressed before No.1 's. 
So all the input logic diodes on any 

Inside the box: the wires at the left go to the LEDs on the front panel, those at the 
right loop between the three PCBs. 

unit must be reverse-biased (the lockout 
voltages from all other units must be 
high) for that unit's Q1 to be able to be 
turned on. 
Only the first player to push a button 

can turn his or her transistor Q1 on (and 
sound the buzzer and flip their flip-flop). 
The buzzer tells you that there is a win-
ner and the LED tells you which player 
it is. 
The reason for the extra diode D7 is to 

make absolutely sure that there is only 
one winner. Without it, the Q1 base volt-
age for the second player to push the 
button is 0.6V. This is a bit too close to 
0.7V for comfort. Before adding D7 to 
our game unit, when we pushed the 
second button, the second LED gave off 
a faint glow, because the second Ql 
transistor was being slightly turned on. 
But with D7 added, the 0.6V is shared 
between the transistor and diode. The 

The 'sandwich' of the three PCBs, bolted together and fastened to the base of the 
zippy box. Note the groove at the top right for the buzzer leads. 

80 ELECTRONICS Australia, July 1991 





680 

820 

1.5k 

10k 

18k 

22k 

/ 
blue 

grey 

brown 

brown 

brown 

grey 

red 

green 

black 

grey 

red red 

gold: 5% 

brown 

brown 

red 

orange 

orange 

orange 

RESISTOR COLOUR CODE 

black 0 

brown 1 

red 2 

orange 3 

yellow 4 

green 5 

blue 6 

purple 7 

grey 8 

white 9 

Band 1 colour: 

first number 

Band 2 colour: 

second number 

Band 3 colour: 

number of zeros 

Fig.4: This table gives the three code band colours on all the Fig.5: This table shows the general resls:or colour code. 
resistors used in our circuit. The gold band means all values 
are accurate to within +/-5%. 

voltage between Ql's base and emitter is 
now only about 0.3V, so the transistor 
cannot turn on. 

Construction 
If you want to build a very neat, 

protected model, then you will make up 
a number of printed circuit boards from 
the pattern provided and enclose all the 
units inside a container like a zippy box. 
Mount the LEDs on top of the box and 
run leads out to the players' push but-
tons. 
However, if you want to save money 

and keep the cost to the bare minimum, 
then the printed circuit board and the 
commercial box are not essential. But 
we would suggest that you do use some 
some form of container, just to keep all 
the parts together and to give some form 
of protection. Fig.3 shows you how to 
identify the three leads on the BC548 
transistor — collector, base and emitter. 
On the printed circuit board, the tran-

sistor leads are inserted with the flat face 
of the transistor towards you; that is, the 
collectors are all on the left hand side 
(the side of all the inputs to the board). 

Fig.4 shows the resistor colour code, 
and the colour bands on the resistors 
used in this circuit. 
There are several alternatives to the 

printed circuit board. You can use strip 
board (a laminated board with a matrix 
of holes drilled into several parallel cop-
per strips), matrix board (a board full of 
suitably spaced holes), or a piece of 

masonite or plywood. With the strip 
board, you can solder the components on 
to the copper and break the copper strips 
by drilling or cutting with a sharp knife. 
For the masonite approach, place the 

circuit board pattern on top, mark the 
positions of all the holes, then drill them. 
Place the components through the holes 
and twist the relevant leads together. To 
replace a longer track, use a piece of 
bridging wire. 
You can just twist the wires and leads 

together, but we recommend that you 
also solder them to make sure that you 
have good, permanent electrical contact. 
Whatever method you decide to use, 

be careful when bending the leads on the 

electronic components. It is far better to 
hold each lead with a pair of pliers, and 
then bend the lead around the pliers. 
This avoids damage to the join between 
lead and component. 
Make the length such that both leads 

pass directly down through their 
holes and the components sit neatly 
on the board. 
When soldering everything together 

follow the normal rule: solder the least 
sensitive components first, so that the 
more sensitive are less likely to be 
heat damaged. So solder the resistors 
first, then the diodes and finally the 
transistors. Also, if you have not had 
much experience with soldering, use 

The PCB overlay diagram. Note that diodes 03 and D4 were not needed for our 
three-player version of the quiz buzzer. 
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Quiz Buzzer 
a heat-sink to stop the component be-
coming overheated. The easiest way to 
do this is to grip the component lead 
with a pair of pliers. Because the grip is 
between the solder point and the com-
ponent, themetal of thepliers will ' soak 
up' much of the heat. 

If you find that you don't have enough 
hands to do all this, stretch an elastic 
band around the handles of the pliers. 

This will keep them pressed against 
the lead. But position everything so that 
the weight of the pliers is not pulling too 
hard on the component. 
Remember that you need to make up 

as many units as you want players in 
your game. Refer again to Fig.2 to show 
how to make the inter-connections be-
tween the units for three players. If you 
have more than three boards, then 
you shouldn't find it difficult to ex-
tend the idea. 

Just remember that the lockout from 
each unit must be connected to one logic 
input on each of the other boards (but of 
course not to its own board). It doesn't 
matter which of the various input diodes 
on each board it connects to, but you are 
less likely to make a mistake if you use 
the following pattern. 

Start with lockout 1; run a lead to the 
first diode of unit 1, then loop to the first 
diode of unit 3. 
Next connect lockout 2 to the first un-

used diode of unit 1 (No.1) and the first 
unused on unit 3 (No.2). Finally, lockout 
3 goes to diode 2 on both units 1 and 2. 
Provided that you do not intend to 

solder the LEDs directly onto their 
boards, you can save space by stacking 
the units side-by-side or on top of each 

1 

CPÎ't 
EN" 

LiD 

o 

PARTS LIST 
(to make three units) 
1 plastic case, 50 x 90 x 150mm 
1 9V battery 
1 electronic buzzer 
1 SPST on/off switch 
2 1-1/2 x 1/8" countersunk bolts, 
connecting wire, plastic spacers 

Resistors: 

All 1/4W, 5%: 
3 680 R3 
3 820 R4 
3 1.5k R2 
6 10k R7,R8 
3 18k R1 
6 22k R5,R6 

Semiconductors: 

18 1N4148 diodes 
9 BC548 NPN transistors 

Miscellaneous: 

4 pushbuttons 
3 mounting tubes 
3 LEDs 

other. But space them so that there is no 
pressure on the transistors. 
An easy way to do this is to use plastic 

wall plugs and drill them out to take a 
1/8" bolt. The bolts will fasten the 
boards together and fix them to the base 
of your container. Even though there are 
markings for four bolts on the PCB, we 
ended up using only two bolts — more 
than enough. Our bolts were 1-1/2" long, 
with countersunk heads. 
The spacers were cut to about lOmm. 

But don't cut these spacers until you 
have finished your soldering — make 
them as small as possible, but with noth-
ing touching between layers. 
A smaller spacer keeps the bottom 

01.....«.0 I  P/BTN 

i&Ift•pci011—cp*_) 
o 

0 1 0 

A full size reproduction of the PCB artwork for those who wish to make their own 
boards. The same pattern was used three times to make the three boards used 
in our three player version of the quiz buzzer. 

board raised from the box. Remember to 
leave enough room beside the boards for 
your battery. 
Again, instead of using the bolts, you 

can save money by placing a layer of 
insulating foam between each board and 
holding them all together with a couple 
of elastic bands! 
Seeing that all the players will not 

want to sit on top of each other, run 
leads from the box to the players' push 
buttons. 
Tie a knot in the leads on the inside of 

the box before soldering these leads to 
the boards. Then an accidental tug will 
only pull the box along the table and not 
tear the leads off the board. 
Mount each player's push-button in a 

small plastic container like those used 
for 35mm film or for medicines. Again, 
tie a knot in the leads inside the con-
tainer, before soldering the leads to the 
push-button. 
Fix the button to the lid, then screw 

the lid back on. This will twist the leads, 
so either twist them in the opposite 
direction beforehand to compensate, or 
make the lead entry hole in the container 
large enough to allow the leads to turn as 
the lid is screwed on. 
The overlay diagram shows where to 

connect the buzzer. Of course you only 
need one buzzer. The arrow shows 
where to extend the loop which goes to 
the 'buz' connection on all the other 
units. (See Fig.2 for more wiring 
details). 

If you use the compact electronic 
buzzer which we did, it must be con-
nected with the right polarity: the red 
wire goes to the +9V terminal and the 
black wire to the ` buz' inputs. We bolted 
our buzzer to the outside of the box with 
short 1/8" bolts. 
An on/off switch is recommended, as 

the unit draws about 30 milliamps even 
when no lights are on. This will quickly 
flatten your battery. We placed it be-
tween the positive terminal of the bat-
tery and +9V point on the top board. 
To decorate our unit, we used double-

sided tape to stick on labels. The tape 
was also used to fasten the battery to the 
bottom of the box, in a location where 
nothing was mounted above it. 
So there you are. A very easy-to-build 

project which should provide a lot of 
fun, and hopefully teach beginners a bit 
about electronics. 

If you are still at school, why not build 
the buzzer and ask your teacher to use it 
in the classroom? The quiz could be 
about language vocab, science formulae, 
spelling... The list of uses is endless. 
What an encouragement to learn your 
homework! • 
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ROD IRVING ELECTRONICS - No.1 for COMPONENTS 

BNC PLUGS 

AND SOCKETS 

BNC MALE PLUG 

9 10 99 100-
P10514 02.50 $2.25 $ 1.50 

(Ileargie 

BNC PANEL 

SOCKET 

9 10 99 1CO• 

P10516 02.50 02.25 $ 1.50 

BNC CRIMP PLUG 
1 9 10 99 tie-

P10530 52.95 $2.75 92.00 

(21-) 
BNC 

SOLDERLESS 

TWIST ON PLUG 
I 9 10 99 100• 

P10531 a SO 52.25 52.00 

CANNON PLUGS 

AND SOCKETS 

CANNON TYPE 3 

PIN CHASSIS 

MALE 
1 9 10, 100. 

P10062 $3.60 $295 $2.50 

CANNON TYPE 3 

PIN LINE FEMALE 
1.9 10, 100. 

P10064 $3.95 $3.50 $2.90 

4>7_ 

CANNON TYPE 3 

PIN CHASSIS 

FEMALE 

1.9 10, 100. 

P10066 $4.95 $4.50 $3.50 

CANNON TYPE 3 

PIN LINE MALE 

1.9 10. 100• 

510540 $4.50 $3.50 $2.50 

COMPUTER 

CABLES 

• Six conductor slue 0 
computer ' Marl cz. 
• m metre 

W12670 • ci 
1.9 m 1 

$1.30m 

W12672 
1.9 m 

$160m 

W12r 
1.9 Ir 

$2 

/..... 

( 41 4, 

` .• WIRELESS 

MICROPHONE 

<  A10450 $24.911 

ca.; I 
ii in e ,., CITY: 48 AIBECKETT ST, MELBOURNE 

NORTHCOTE: 425 HIGH ST, NORTHCOTI 

Z.. SYDNEY: 74 PARRAMATTA RD, STANMORE 

iiiili .. • MAIL ORDER: 56 RENVER RD, CLAYTON 

AZ 

co JO• m 

11.00m 

100, rn 

m $1.20m 12 
nl i00. 

z.20m $1.90m 

• CIC16 

10. m 100. m 

$3.20111 $2.50m 
/8 . cic25 

10. n1 100• rn 

Am $3.40m $3.00m 

a Cal 
HEATSINK 

COMPOUND 

Healsink compound is 
applied to the base and 
mounting studs ol 
transistors and diodes. Il 
maintains • positive 
heatsink seal that 
improves heat transter 
from the device to the 
heatsink, thus 
increasing overall 
efficiency. 

H11800..10g $2.130 

H11810..1501, $14.95 

IC SOCKETS 

ULTRASONIC 

TRANDUCERS 

Designed to transmit at 
40kHz (L 19990) and 
recieve at 40 kHz 

(L 19991 (with up to 20V 
VP on the transmitter. 

These units can't be 
heard so are ideal for 
TV remote control's, 
water level detectors, 
burglar alarms, motion 

detectors and 
information carriers a5 
they can be either 

pulsed or used in a 
continuos wave mode. 

Transmitter 1_9 10. 

L19990...$2.95 $1.95 
Receiver 

L19991.. $2.95 $1.95 

PUT A FEW OF 
THESE IN YOUR 
PARTS BOX! 

CRYSTAL 
SPECIALS 

THESE ITEMS ARE 
BEING DELETED SO 

BE QUICK! 

1-9 10-99 100+ 

V11007 2.304 MHz 
$2.00 $1.50 $ 1.00 
Y11009 2.7648 MHz 
$2.00 $1.50 $1.00 
Y11018 3.93216 MHz 

$1.50 $1.00 $0.75 
Y11025 4.75 Mhz 

$1.50 $1.00 $0.75 
Y11033 5.0688 MHz 
$1.00 $0.75 $0.50 
Y11045 6.667 MHz 
$1.00 $0.75 $0.50 
Y11061 10.6445 MHz 

$1.00 $0.75 $0.50 
Y11082 18MHz 
$1.00 $0.75 $0.50 
Y11100 27Mhz 
$1.00 $0.75 $0.50 
Y11105 32MHz 

$1.00 $0.75 $0.50 
Y11110 36 MHz 
$1.00 $0.75 $0.50 

TOLL FREE 

MAIL ORDER 

HOTLINE 

008 33 5757 

LOW PROFILE IC 

SOCKETS 
Save • small fortune on these 
"Direct Import low protIN k 
sockets! PCB mounting solder 
tall. All tin plated phosphor 
bronze or borryIllurri and dual 
wipe for reliability. 

Cal No Description 

n 
P10550 8 pin. ,,,  15ir 
P10560 14 pin 20e 
P10565 16 pin 20t 
P10567 18 pin  30t 
PI0568 20 pin 354 
P10569 22 pin  35t 
P10570 24 pin 354 
P10572 28 pin... 454 
PI0575 40 pin 454 

10911 
12e 
18e 
18e 
25e 
30e 
300 
30e 
35e 
40* 

nos. 
10e 
15t 
16e 
22e 
25e 
26e 
26e 
30t 
35e 

a 1-1 lalt : 11 

WIRE WRAP 

IC SOCKETS 

These quality 3 level 

wire wrap sockets are 
tin-plated phosphor 
bronze. 

1-9 10, 
P10579 8 Pln 1.50 1.40 
P10580 14 Pin 1.85 1.70 
PI0585 16 Pln 1.95 1.80 
P10587 18 Pln 1.95 1.80 
P10590 20 Pln 2.95 2.75 
P10592 22 Pln 2.95 2.70 
P10594 24 Pin 3.95 3.50 
P10596 28 Pin 3.95 3.50 
P10598 40 Pin 4.95 4.50 

IDC PLUGS 

AND SOCKETS 

Wow! from $,1.00 

1111 
D TYPE IDC PLUGS 

1.0 10. 100. 
• DE9P 0 pin plug 

P12166 $1.50 $1.20 $1.00 
• DA15P 15 Pin Plug 

91216/1 $1.50 $ 1.20 $1.00 
• 0825P 25 pin plug 

$4.50 13.95 $3.50 

D TYPE I DC SOCKETS 
• 0E9s 9 pin socket 

P12167 $1.50 $1.20 $ 1.00 

oz.i5s 15 pin aocket 

P12169 $ 1.50 $1.20 91.00 

• 011255 25 on «lama 
P12171 $s.so ales aiso 

IDC CENTRONICS 36 

WAY PLUG O SOCKET 

• Plug P12260 
I 9 M. 100. 

53.95 93 00 52.95 

• Socket 1, 2201 
9 M. 100. 

$3.95 $3.00 $2.95 

LEDS 

CRYSTAL LOCKED 

WIRELESS 

MICROPHONE & 

RECIEVER 
MICROPHONE SPECS: 
Transmitting Frequency: 
37.1MHz 
Transmitling system: 

Crystal oscillation. 
Microphone Electret 

Condenser 
Power supply:9V battery 

Range: 300 feel in open field 
RECIEVER SPECS: 
Receiver freer 37.1MHz 

Output level: 37mV(rnas) 
Receiving sys: Super crystal 

oscillation 
Power sup: 9V battery 
Volume control: Tuning Led 
Dimmensions:115432444rnm 

Weight: 220grams 

A10452 $99 

HORNS 

SUPER HORN 

TWEETER 
Requires no crossover and 

handles up to 100 Watts 

Sensitivity: 1130dB, 0.5 m 
Frequency response: 

3kHz-3-0kliz 
Independence: 8 ohms. 

Size 96 m diameter 
Normally   $12.95 

ONLY $9.95 

10W HORN 
SPEAKERS 

White durable Plesi1T. 8 96.5 

Cal C12010 Normally $ 11 95 

fe'ree. 

$9.95 

QUALITY 3MM LEDS 
1-• lose leol. 

210140(R) ....$0.15 50.12 $0.10 

210141(G) ....$0.20 50.25 $0.12 
210143(Y) .... 50.20 $0.15 $0.12 

Z1014510) ...50.20 $0.15 50.12 

QUALITY 5MM LEDS 
loam 100. 

21019003) ern tale $0.10 
210151(G) um 90.15 80,12 
210152(Y) $0.20 $0.15 $0.12 

FLASHING LEDS 

red 5mm 1-9 10. 

Z10159 $1.10 $1.00 

RECTANGULAR 
LEDS 
1-9 10-99 100, 

REO 20c 15c 12c 

GREEN 20c 15c 12T 

YELLOW 20c 19e 12c 

ORANGE 20c 15c 12c 

DEI25 CONNECTOR 
SPECIALS 

1-9 10. 
P10880 DE9P $1.00 $0.80 
P10885 DE9S $1.00 $0.70 
P10891 DA155 $ 1.00 $0.70 
P10892 DAI5C $1.03 $0.90 
P10895 DA15S $1.03 $0.80 
P10902 DB25C $ 1.00 90.80 
P10904 DB25P $ 1.00 $0.80 
P10905 13825S $ 1.03 90.80 

TOGGLE SWITCHES 
1-9 10-99 

011010 S P D-T $1.213 $ 1.10 

S11020 D.P.D.T $1.30 $ 1.20 

11101 
NICADS 

Save a fortune on expensive 
throw away batteries with 
these quality Nicads and 
Recharge's! 

Size Desc. 1-9 104 100, 

AA 450mAll $1.95 51.75 01.50 
C 1 2 A H $9.95 $9.50 $8.95 

D 1 2 A H $9.95 59.50 $8.95 

ECONOMY 

TRANSFORMERS 

1-9 10, 

2155 240V 6-15V lA 
Cat M12155 $8.95 $7.95 

2156 240V 6-15V A2 

Cat PA12156 $13.95 $12.95 

2851 240V 12-6V CT 250mA 
CatM12851 $4.95 $4.50 

6672 240V 15 30vc la tapped 
Cat M16672 $12.95 $11.95 

PANEL METERS 

GALORE 
We have a great range of 
panel meters at great 
prices! 

010500 MU45 0.1mA $9.95 

010502 SAU45 50/50uA $9.95 
010502 MU45 0-100uA $9.95 
010533 MUS2E 0-5A $12.95 
010038 MUSS 0.50uA $12 95 I 
010540 MU65 0-1mA 512.95 
010550 MU650-100uA 012.95 
010560 MU650-201/ $12.95 

TOLL FREE 
MAIL ORDER 
HOTLINE 

008 33 5757 

ELECTRET HIC 
INSERTS 

.1.11`Pm9 101 easy Soanl.nseno. 
(an TITI 10 

0 • '00 - 
$1.20 $1.00 $0.90 

12V DC FANS 
EIO a BO x 25 4mm 
I2V DC 1 7 Wet. 0 14 Amps 

T12469 $12.95 
10, fans only $ 11 95 each 

FANS 
Oneny tans lor use in power 
amps, computers. holspot 
cooling etc Anywhere you need 
plenty 01 air 

240V 4 5 tr T12461 912.95 

1150 es o- T12463 $12.95 

240V 3 12 T12465 $ 12.95 

115V 31 2" T12467 $12,95 
, 0. fans Irngyen2) only $10.05 each 

MOSFET 

SPECIALS 

1-9 

25.149 $7.50 
25.156 $10.00 
25K134 0600 
2SK176 $9.50 

10. 
$700 
$9.50 

$6.50 

$8.90 

VOLTAGE 

REGULATORS 

BARGAINS 
Description 1-9 
7805UC 80.50 

7812UC 80.30 
7815UC 80.30 
7905UC 90.60 
7912UC 80.60 

7915UC 80.60 

78L05 90.40 

78L12 80.40 

LM324 91.00 

555 $0.40 

741 $0.50 

10. 

$0.45 

$0.45 

$0.45 

10.55 

$0.55 
$0.55 

80•30 
90.30 

80.60 
80.38 
$0.45 

QUALITY 
JAPANESE 
DRIVES 

5 1/4" 360K DRIVE 
• 500K unformatted, 

• IBM' xr Compatible 
C11901 $175 

5 1/4" 1.2 M/BYTE 

COPAL DRIVE 
1.6 AA/Byte unformatted 

• IBM' xr compatible 
C11906  $150 

3 1/2" 1.44 M/BYTE 

DRIVE 
• Switchable 1.44 M/Byte 

formatted or 720K 

formatted. 
• Double sided, double 

density 

• Power supply adaptor 

provided 

• 5 1/4" mounted 

C11911 

without bracket..$139 

with bracket $169 
Controller Card to suit 
X18009 $139 

WP-P-Lr *fib- --

compatible 

DISK DRIVE 
Including cable 

BE QUICK only $129 

ROD IRVING ELECTRONICS TOLL FREE MAIL-ORDER HOTLINE: 008 33 575r: 

11111111 

PH: (03) 663 6151 

PH: (03) 489 8866 

PH: (02) 519 3134 

PH: (03) 543 7877 

FAX: (03) 639 1641 

FAX: AS PHONE. 

FAX: (02) 519 3868 

FAX: (03) 543 2648 

\re 

All sales tax exempt orders and 
wholesale inquiries to: 
RITRONICS WHOLESALE 
56 Renver Road, Clayton 
Phone (03) 543 2166 ( 3 ' Ines) 
Fax (03) 543 2648 

\t: 

Errors and omissions excepted 
Pnces and speohcahons spied to 
change 
961, PC• IU• • 1' warp...samba...mots, 
a.avanalona, Busonesa a•aac.ae, • aocae .5 a ,a9,,viv' 

// 
< 

ba-14 
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%. 
TEST US ON PRICE WITH 

THESE MULTI METER SPECIALS! 

DIGITAL MULTI METER HC -4510 
DISPLAY:4 1/2 DIGIT 
BASIC ACCURACY: 0.5% DC V 
DC VOLTAGE: 0-1000V 

DC CURRENT: 0-10A 

AC VOLTAGE: 0-750V S ‘1) 
AC CURRENT: 0-10A 

RESISTANCE: 0-20M OHMS Sje • 
AI ....... 

CONTINUITY TEST, DIODE TEST 
DATA HOLD  
013030  _. 41111111.1 RRP $1,4945 NOW $129.95 

20 MHz DUAL TRACE OSCILLOSCOPE 

DIGITAL MULTI METER HC-5010EC 
DISPLAY: 3 1/2 DIGIT 
BASIC ACCURACY: 0.5% DC 
DC VOLTAGE: 0-1000V 

DC CURRENT: 0-10A 

AC VOLTAGE: 0-750V 

AC CURRENT: 0-10A 

RESISTANCE: 0-20M OHMS 

CONTINUITY TEST, DIODE TEST 

013010 RRP $119.15 NOW $79.95 

DIGITAL MULTI METER HC-889 
DISPLAY: 3 1/2 DIGIT 
DC VOLTAGE: 0-1000V 

DC CURRENT: 0-10A 

AC VOLTAGE: 0-750V 

RESISTANCE: 0-20M OHMS 

CONTINUITY TEST, DIODE TEST, 

DATA HOLD, TR HFE GAIN, 

AUTO RANGE DMM WITH BAR GRAPH 

013040 RAP $9.9,43S NOW $89.95 

seE 

. - 

211.888•,+ 

DIGITAL MULTI METER HC-3500T 
DISPLAY:3/12 DIGIT 
BASIC ACCURACY: 0.5% DC 
DC VOLTAGE: 0-1000V 

DC CURRENT: 0-20A 

AC VOLTAGEO-750V 

AC CURRENT 0-20A 

RESISTANCE: 0-20M OHMS 

TEMPERATURE:-20C -1200C 

CONTINUITY TEST, DIODE TEST 

TEMPERATURE CAPACITANCE 

FREQUENCY, Me TEST, DATA HOLD. 

013000 RRP $1.6-945 NOW $149.95 

sNNJ) 

DIGITAL METER 
(YF-120) 
• AUTORANGING OPERATION 

DATA-HOLD FOR EASY READOUT 

• FULL RANGE PROTECTION 

.0-500 VOLTS AC-DC 

• 0-20 M 

• DIMENSION & WEIGHT = 

133 x 29 x 17mm and 60g APPROX 

011270 RRP.95 

LOGIC PROBE ( LP-2800) 
USEFUL FOR 'VIL AND CMOS 
HIGH & LOW INDICATORS 

PULSE MEMORY. 

FOR THE HOBBIEST OR SERIOUS TECHN8CIAN 
FOR TRACING THOSE HARD TO FIND FAULTS 

ON LOGIC BOARDS 

011272 RRI/294 NOW $19.95 

God? ts),e 

* 
WINTER SPECIALS ON 
OSCILLOSCOPES! 

‘• 

Se- *see 
0\" 

ste 
C see 

CTR DISPLAY: • 150 mm rectangular 

VERTIACAL DEFLECTION: 
• Deflection Factor: 5mV to 20V , Div on 12 ranges in 1-2-5 step with fine 
control 
• Bandwidth DC: DC to 20 MHz (-3dB) AC: 10Hz to 20 MHz (-3dB) 
• Operating modes CH-A, CH-B, DUAL and ADD (ALT CHOP L202 only) 
• Chop Frequency: 200 KHz Approx. 

• Channel separation: Better than 60dB at IKHz 

TIME BASE 

• Type: Automatic & normal triggered in automatic mode, sweep is obtained without 
input signal 
• Sweep Time: 0.2m Sec to 0.5 Sec/ Div on ranges in 1-2-5 step with fine 
control and X-Y. 

• Magnifier: X5 at all times. CRO Probe to suit 
TRIGGERING NOW ONLY $29.95 Cat. 012201 
• Sensitivity Int: 1 Div or more Eat: 1Vp-p or more. 
• Source: INT, CH-B, LINE or EXT 
• Triggering Level: Positive and Negetive, continuously variable level; 
Pull for Auto. 
• Sync: AC, HF Rej, TV (each + or- ) at TV Sync. TV-H ( line) and (frame) 

sync are switched automatically by SWEEP TIME/Div switch. 

HORIZONTAL DEFLECTION 

• Deflection factor: 5mV to 20V/ Div on 12 ranges in 1-2-5 step with fine control 
• Frequency response: DC to MHz (-3dB) 
• Max Input Voltage: 300V DC + AC Peak of 600V p-p 
• X-Y operation: X-Y mode is selected by SWEEP TIME/ Div switch. 
• Intensity Modulation Z Axis: TTL Level (3Vp-p-50V) + bright, - dark 
OTHER SPECS: • Weight: 7Kg Approx • Dimensions: 162 (H) x 294(W) x 352(D)mm. 

012105 RRP $756 NOW $695. 

100 MHz 3 CHANNEL 8 TRACE 
MODEL 5510 Only 3 let. 

i_rSzau 

• 

This instrument meets the customers needs in quality of performance, efficiency, 
function, design, and cost! Being rugged, highly reliable and a multi-purpose 3 - 
channel, 8 trace oscilloscope with a 6 inch domed mesh type 14kV post deflection 
acceleration cathode-ray tube and with a fine red internal graticule. 
FEATURES: 
• Compactness, lightweight, ruggedness and simple design. 
• The diecast frame provides compactness lightweight and ruggedness. 
• Easy Operation 
Light torque lever switches and pushbutton switches are used. 
• High Brightness CTR, high acceleration voltage and high beam efficiency of the 
150mm rectangular CTR ensures a bright high speedsweep observation 
• Multi mode display system 
CHI, CH2, CH3, Add any combination or all the channels may be viewed 
simultaniously. Maximum 8 trace displaying is possible with the ALT sweep function. 
• High sensitivity and wide frequency bandwidth. 
The maximum vertical sensitivity is 1mV/DIV (when x 5 MAG)at 20 MHz or greater 3dB 
and mV/DIV st 100 MHz or greater -3dB. 
• High input impendance 
The input impendance of CHI, CH2, CH3, is IMut2%, 25pF t3pF 

Q12109 RRP $,995:00 NOW $1,995 

SCHOOLS & COLLEGES TAKE 
NOTE! ONLY $1,695 tax exempt. 

"rÇk» 008 335757 TOLL FREE MAIL ORDER HOTLINE FOR CREDIT CARD ORDERS! jet 
- v ." ji 

• , \ if. -08;\ LL 
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ROD IRVING ELECTRONICS - No.1 FOR IC'S & TRANSISTORS 

OD' 

') 

SCR's TMAG 
WT 

SC141D $1.95 

SC14IE $1.95 
SC142E or Teeeor 
540081 Trlac.$2.25 
SCI46D . 52.85 

SCI 51D $2.95 
C103B or 
MCR100-6 50.90 
C106D Equiv. Tag 

$1.50 
C122D $2.50 
C122E ..... 51.95 
292646 $1.95 
296027 $1.20 

2N SERIES 

Desception  
2N918 $1.00 
2N2219 $0.90 
2N2369 $1.00 
292646... .... $ 1.95 
292904 $1.10 
293019 $1.90 
2N3055 $2.00 
293563.-- 50.35 
2N3564 $0.30 
293566 $0.30 
293569 $0.30 
293638 $0.30 
293641 $0.30 
293642 $0.30 

2N3643 $0.30 
2N3644 $0.30 
293645 $0.30 
293771 ..... . $6.96 
293772 ...... $5.70 
2N3773 ..... . $7.95 
293519 $150 
293866.. .... $ 2.95 
293904.. ... $ 1.00 
293906 $1.00 
294033 $2.20 
294258..  $0.40 

294356 $0.50 
294360 51.50 
2N4342 . $ 1.50 
294401..  $0.30 

294427.   $3.90 
2N5484 $1.50 
295088.. .... $ 1.00 
296089.... .. $ 1.00 
295401.... .. $0.35 
295458 $0.90 
295459.. .... $ 1.00 
295485 $1.15 
295486 ...... $ 1.30 
296027 $1.20 

296126 ..... $ 1.90 
2SD350 ..... _ 46.95 

2SJ56 $14.50 
2SK134.........$9.95 
2SK176 $14.50 

BRIDGES 

AM' 
Descnpion 
WO2 200V $0.80 
WO4 400V $0.80 

AMP  
KBPC604 400V 

............. _ 42.50 
KBPC607 

1000V $2.75 
10 AMP 

KBPC1004 

KBPC1007 
1000V $4.50 

25 AMP 
KBPC2504 
400V $6.50 
KBPC2510 
1000V ......  $ 7.35 

25 AMP 
KBPC3504 

400V $6.50 
KBPC3506 
600V 66.75 

KEIPC3510 
1000V $8.40 

TRANSISTORS 

AC128....... $2.95 
BC107 $0.80 

BC108. .....  50.80 
BC109 $0.80 
BC212....   $0.30 
BC318 $0.30 

BC327 $0.30 
BC328 $0.30 
BC337 $0.40 
BC335 $040 
BC546 $0.30 
BC547 .....  $0.15 

ecsra $0.16 

EIC549.$0.15 

BC550..  $0.30 
BC556......  $0.30 
BC557......  $0.15 
BC558 ......  $0.15 
13C559....  $0.15 
BC639  50.80 
BC640 $0.80 
BD139  $0.90 

BD140 50.90 
130237....  50.90 

0238......  $0.90 
BD650  $1.95 

BD649.....  $1.65 
80647.....  $1.80 
8D681......  $2.00 

 n.00 
BF115  51.00 
BF180  $1.20 
BF199 $0.60 
BF2454 .....  $1.95 

BF470  $1.20 
BFY50 $1.50 
BFY90 $3.03 
8U2084 $4.90 
13U326.4  $4.05 

BUX80 $5.95 
BU806  $7.95 
MFE131  $2.90 
MFE3001  $9.90 
MJ10312.  55.95 

MJ15003. 49.50 
MJ15004. -4070 
MJ15024 $9.60 
MJ2955 $2.95 

MJ4502 58.50 
MJE340 ......  $2.03 

MJE350 42.50 
MJE2955 $4.90 

MJE13007 $4.95 
MJE13009 $9.95 
MPF131 42.90 
MPS406 .....  $ 1.00 
MPS.413 $0.50 
MPS442 50.80 
MPS443 .....  $0.50 

MPS493 $0.50 
MPF102 $0.90 

MPF109 .  $0.90 
MPSU56...  $1.75 

P9100....   $0.25 
P9200  9125 

TIP3IB $1.00 
TIP31 C $1.20 

TIP32B .. 41.00 
TIP32C $1.20 
TIP414 $1.90 
TIP41C.  $2.00 
TIP424 .  $1.90 

TIP42C 52.00 
TIP49  $1.50 
TIP50  $2.20 

TIP53  $2.50 
T1P112 $2.93 

TIP116 n.so 
TIP117 $2.50 
TIP120  $2.90 
TIP 122  $1.95 

TIP125  $2.90 
TIP 127  $1.95 
TIP147 ..... $4.95 
TIP 2955  $2.25 

TIP 3055  $ 1.85 

DIODES 

_LAME 
Description 
194002 200V.$0.10 

194004 4008.10.10 
19400710°3v.50.20 

LAMP 
DescepOon $ 
195401 50V $0.40 
195404 400V 50.40 

1954081000V$0.65 
GERMANIUM DIODE 

Description 
0447  $1.50 

0490 $0.40 
0491  $0.75 
0495 $0.75 

400mW 
ZENERDIIX)ES 

191464 3V3 40.25 
19747A 3V6 .$0.25 
197484 3V9 40.25 
197494 4V3 .90.25 
197504 4V7 .$0.25 
197514 5V1 .$0.25 
197524 51/111 40.25 
197534 6V2 40.25 
197544 5V13 40.25 
19755A 7V5 .90.25 

19758A 8112 40.25 
197574 OV1 40.25 
197584 10V 40.25 

199624 11V..$0.25 

197594 12V..$0.25 
199644 13V.40.25 

19965B 15V.40.25 
19966B 16V 40.25 
19967B 18V .50.25 
199680 20V .$0.25 

1996913 22V .$0.25 
19970B 24V 40.25 

11997113 27V .50.25 
19972B 30V .50.25 

1997313 33V 40.25 
1997413 36V $0.25 

1W ZENER 
DIODES 

• 6,1" 

Desception  S 
194728 3V3.40 35 
194729 3V6..$0 35 
194730 3V9..$0 35 

194731 4V3.40 35 
194732 4V7.40 35 

194733 5V1.40 35 
1194734 5V6..$0 35 
194735 6V2..$0 35 
1947313 6V8..$0 35 
194737 7V5..$0 35 
194738 8V2..$0 35 
1N4739 9V1.40 35 
194740 10V.40 35 
194741 11V..50 35 
194742 12V..$0 35 
194733 13V..$0 35 
194744 15V..50 35 

1947454 16V50 35 
194746 18V.40 35 

194747 20V..$0 35 
194748 22V..$0 35 

194749 24V..$0 35 
194750 27V.40 35 
194751 30V.$0 35 
194752 33V..$0 35 
194753 36V..$0 35 
194761 75V ..50 80 

5W ZENER 
DIODES 

5W ZENER 

DIODE 

DescrIptIon $ 
195339B 5V6$1.50 
1195342111 6V8$1.50 
195349B 12V$1.50 
1953521 15V$1.50 
195361 27V 51.50 

195359 24V $ 1.50 

195363 30V $ 1.50 
195372 62V $ 1.50 

Descnpeon  
1MHz ...... ..... 46.00 

1.8432MHz....17.50 
2MHz $3.00 
24576 MHz. $2.00 
3MHz......  54.90 
3.57954MHz 43.00 
4.00 MHz $3.00 

4.19430MHz 63.00 
4.433618MHz$2.00 

4.44 MHz $2.00 
4.9562 alHz $3.00 
5MHz 52.00 
6 MHz .......  $2.00 

6.144 MHz...43.00 

8.00 MHz $3.00 

8.86723MHz 43.00 
10 lAHz $2.00 

11 MHz $3.00 

12.00 MHz...4300 
14.318 MHz $2.00 

15 MHz $2.00 
16.00 MHz...43.00 

20.00 MHz $2.00 
24 MHz $3.00 

48MHz $2.00 

32.768KHz 52.00 

ICs- H, HC 
Descnpoon 

74HC00.... $0.75 
74HCO2 $0.75 
74HC04.. .. $0.75 
74HC08.. .. $0.75 

74HC10 $0.75 
74HC11. $0.75 

74HC14 .....  $ 1.60 
74HC30 .....  $0.60 
74HC32 ......  $0.80 
74HC42 ...... . 40.90 

74HC74 $1.10 
74HC85 $1.40 
74HC86 $1.10 
74FIC123 $1.40 
74HC132 $ 1.25 
74HC138 $ 1.40 

74HC157 51.25 
74HC181  52.25 

74HC164 $2.25 

741-iC174 $1.40 
74HC244 $2.00 

74HC245 $2.50 
74HC273 $2.75 
74HC367 $1.85 
74HC373..  $1.80 
74HC393 $2.75 
74HC4040 $1.68 
749C4060 43.96 
74HC4066 $1.70 

SERIES 4000 

Descepton .S 
4000 . .. $0.75 
4001 97.45 

4002 $0.56 
4006 $1.55 

4008 $1.70 

4000 $e.so 
4010 10.90 

4011  $0.45 
4012  $0.45 
4013... ........  $0.70 
4014  81.00 
4015 $0.93 
4016 ........  $0.70 
4017. $1.35 
4018. 50.50 
4019 .......  $0.80 

4022 ....... .......$ 1.45 
4023 $0.45 
4024 $1.60 
4025 $0.45 
4026 $1.10 

4027 $0.85 
4028 $1.15 
4029 $1.50 
4030 $0.50 
4033 52.75 
4038 $2.25 
4040 81.20 
4042 $1.513 

4043 .........  $1.20 

4045 ..............$4.60 
4046. 51.00 
4047 $1.90 
4049 $0.60 

4050 $0.60 
4051 ........  $ 1.20 

4052 .......  $ 1.20 
4053  $1.20 

4068 ........ 50.50 
4069 ..............$0.50 
4070.. ......... ...$0.50 

4073 $050 
4075 $0.50 

4076 51.90 
4077 $0.50 
4076 $0.50 
4081 50.50 
4082 $0.50 
4093 $0.80 

4098 $1.90 
45104 $7.25 

4503 $1.30 
4510 $1.40 

4511  $1.45 
9512 $1.40 

4614 $2.60 
4515  $1.90 

4516 $1.60 
4518 $1.50 

4520 $1.00 
4522 $1.90 

4526 51.00 
7415164 .$1.40 

4528 .  $1.95 
2.65 7415165 .$ 1.20 4532 $ 

45365650 7415166 .$ 1.25 . 
$1.20 7419168 .$2.10 4538. 

7415174 41.23 
7415175 .$0.70 
74LS181 .$4.00 
7415191 41.20 
7414193 .51.20 
7415195 .$0.50 
7415196 .$ 1.20 
7415221 .52.00 

7415240 .$ 1.40 
escription ... 7415241 .$0.95 

74C00 ......  $ 1.00 7415243 .$ 1.10 
74C04  41.00 7415244 .52.20 

74C08  $1.00 7415245 ...52.95 

74C14  $1.75 7415257 ...$1.20 
74C74  $1.00 7415258 ...$1.20 
74C86 $1.50 7415250 ...$2.25 

74090 ......  $2.50 7415266 ...$0.70 
74C192 $3.50 7415273 ...$ 1.07 

74C221 .......43.95 7415323 .86.50 
74C244 .......43.96 7415352 ...52.20 
74C373....  $6.06 7419386 ...$1.03 
740)06  $2.90 74L5366 ......81.00 
74C922 .......$ 14.08 74LS167 -41.00 
740728 .......$ 13.95 7415373 ......$2.00 
740948 .......$24.50 7415374 ......$2.00 

7418376 $ 1.00 

escephon 

74504 ....... _41.20 
74508 ....... ....$ 1.50 
74530. ..... . _41.03 
74532.51.03 

74S132.........83.50 
745133 ..... ....$ 1.20 
745138..52.50 

74S139.........$3.30 
745174.........$3.50 

7415393 ..$ 1.00 
7414629 $5.95 
7415640 $1.00 

*sent:won  
7400 $0.80 
7402 $1.00 
7403.. $1.00 
7404.. ........  $0.30 
7406 $0 40 

7407.. ......... _ 40.50 
7408 $1.00 
7409.. ......  $ 1.00 

*script,.  7410 $1 20 
74F00.$0.25 7414 $150 

74F04 ..... ......$0.25 7416..... ..... _ 40.50 
74F32 ...... .....$0.25 7430......  51.00 

74F74 ....... ....$0.25 7432......  $1.00 
74F109 ..... ....$0.50 7438 $0.80 
74FI38 ..... _41.00 7442 $1.50 

74F151 ......41.20 7445 $1.00 
74F153 ..... _41.20 7446 .........  $ 1.20 

74FI57 ..... ....$ 1.20 7447 $1.75 

74F194 ..... ....$2.41 7473 $1.20 
7474.. ........  $0.40 
7475.. .........  41.20 

4556 $1.25 
4584 .........  $ 1.00 
40014 $1.50 
40175 $2.00 

74C 
SERIES 

esception.. 

741500 ........$0.30 
741S01 ........$0.60 
741502 ........$0.60 
741503 .......$0.60 

74LSO4 ........$0.75 
741506 ........$0.75 
741508 ........$0.60 
741510 ........ 50.30 

741411..... _40.75 
741513 ........$0.90 
741514 ........$0.75 

741515 ........$0.80 
741520 
741521 ........$0.90 
741527 .......40.90 
741530 ........$0.30 

741432 ........$0.60 
7414379 ......$ 0.70 

741538 .... _40.80 
741542 ........$ 1.20 
741447 ........$ 1.80 
741448 ........$ 1.80 
74LS74 ........$0.40 
741575 ........$ 1.20 

741476 .... _41.03 
741485 .... _40.85 

741586 ........$0.60 

741590 ........$ 1.20 

741492 .... -41.20 
741493 ........$ 1.50 
741495 ........$ 1.20 
7415107 .. _40.90 

7415109 .. _40.90 

7415123 ......$ 1.30 
7414125 ......$ 1.017 

74(4126 ......$ 1.00 
7414132 ......$ 1.03 
7414138 .. 40.80 
7414139 ......$0.80 
7414145 .. _41.50 
7415147 ......$2.93 
7415151 ......$ 1.20 
7414153 ......$ 1.00 

7415155 ......$0.93 
7414156 ......$ 1.60 
7414157 .....$ 1.20 
7415158 ......$ 1.00 
7414160 ......$ 1.50 
7414161 ......$ 1.00 

7415162 $0.50 
7415163  $ 1.10 

7483 $1.10 

7490........  41.20 
7493 $1.26 

74123 ....... $0.50 
74125. $1.00 
74126 ..... 41.00 

74150 81.90 
74154 $2.50 

74157 $1.30 
74161  $1.20 

74164 $1.20 
74177 .  $1.95 
74193 $1.50 
74195 $1.00 
74197   11.20 
74283  42.45 
74290 .  $0.90 

IC - DIA, AID 

Description 
DAC0800  $4.95 

DAC0808...  $4.90 
A DC0800C19 .429.95 

ADC0803  $ 13.50 
A DC0804 $7.95 

A DC0808 $13.00 
ADC08201C9427.95 
DAC0832 $7.95 
DAC1020 ......416.28 
11C90 $16.50 
DAC1220 $22.95 
DAC1408.... ..... $ 1.00 
.4D590J .....  $ 12.95 

escripOon. . 
AY-3-1015  $ 11.95 
AY-3-8910 $19.95 
AY-5-8116 $14.50 
CA3028 ...... $3.95 
CA3086  $1.20 

CA3130E...   $2.90 
CA31307 ..... ....$3.95 

CA3140E... ...... $ 1.30 
CA31407 42.95 
CTS256.4 $45.50 
DM2502 $13.50 
LF347 ........ $1.40 
LF35IN. ...... ....$1.20 

LF353  $1.60 
L F3569 $1.50 

1F357 ........ 22.95 
LF398 $5.90 

LM301H 51.50 
LM30119.... 97.50 

L.513021-1.... $6.50 
LM305H.... $1.50 

LM307C9 $1.50 
LM308... ...... $0.50 

LM309K  $2.85 
LM3109.....   $4.95. 

LM311   $1.00. 
LM324 51.20 

119331 $6.00 
LM339  $0.60. 
111348 ..... . $ 1.00 
111349  $2.95 
191358 51.40 
LM361...  44.95 
LM3809-14 $1.95 

LM3809-8..  $1.50 

1.14381 $4.95 
LM382 $3.50 

... 

1M366-1 $1.40 
LM387 42.78 
LM3O0  $2.96 
LM392 $1.60 

.1.51393 $0.60 
$7.55 

IM395T.. .......  $9.95 
LM395K $7.95 
LM396K.. ...... $ 16.50 

LM399H $7.50 
119711.$1.20 

LM726 $7.50 
LM733... ....... .$ 1.50 

I41741  50.60 
1M747 $1.50 
L11748. ..... $1.10 

LM759.$3.90 
LM833  $2.10 
LM1830  $4.90 
LM18719...  $7.50 
LM18729...  $8.60 

LM1886.$9.10 
LM2907-14 83.50 
LM2907-8  $5.10 

LM2917-14 $2.50 
LM2917-8 54.80 

LM3900....  $0.80. 
LM39012 $2.50 
LM3911  $3.95 
1M3914  $2.90 
.LM3915......  $2.90 
.1M39992 55.95 
.LM 4260.5245. 
L.5111C9 $4.95 

LM13600 ......  $2.70 
LMC555 51.25 
MA X232/ICC232 
FiMC232.$11.95 
0M350 $21.00 
MC1408113 $7.50 

MC1458  $1.20 
MC1488  50.60 
MC1489 $0.60 
MC1496 ..  52.50 
MC3334P..  $6.95 
MC34018P  $8.95 

MOC3021   51.96 
9E555 ....... 50.50 
NE556  $0.95 
9E558 $6.50 
NE564..  $7.00 

NE566 $2.90 
NE567  $2.00 
NE570 $8.95 

NE571... .......  $6.95 
NE572 $11.20 

.11,482509  $ 18.10 

.747205P...   $2.95 
TDA1024  $3.90 
7E41002. 417.50 

71064 $2.10 
T1.071/ LF351.$1.20 
71072/ LF353. $ 1.60 
TL074/ LF347. $ 1.40 

TL081......  41.90 
TL082......   $2.20 
11084 $1.50 
U4710C9 $ 1.00 
.U4739 $2.75 
.UPD8288 $16.50 

XR2206 $9.95 
0R2209 $6.90 

0R2211 $7.95 
XR2216... ..  $5.90 

X R2240 $6.95 
XR2243 $5.95 
261430_ $2.00 
261531 $2.00 

261S32 $2.00 
5534A9..  ..$3.95 
8155.... .........  48.95 
8156 . $8.50 
811495  $1.00 
811596 . $2.75 
8216   $3.00 
8237 $14.90 

8255...........   $6.90 
8279  $8.50 

8830  $6.95 
95950 ......  $ 10.50 

9667 .....   $0.90 
9668  $2.95 

MEMORY 

• ascription 
2114 $5.20 
2716 $12.50 
2732-200...  $8.25 
2764-250 $8.95 
27128 $8.03 
27256-250 $9.50 
27512-250 $14.95 
27-1MEG $29.50 
27C64-2009S. $8.95 
27C128  $ 12.50 
27C2561 
25ONS $15.50 
27C5I2  $22.50 
27C IMEG $34.50 

4116 16K .. $3.95 
4164-10.... 

4464-10  $5.50 
4464-08 $5.90 
41256-10 
41256-08 
44256-10 $ 13.95 
44256-08 $ 14.95 
44256-07 $ 15.95 
6116  $5.50 
52641P•10 $19.95 

62256LP-10 $39.95 
1M•10 ....... -.413.95 
1M-08 $14.96 

SIPPS 

Description 

256 x 9-80....449.00 
1M x 9-80... $ 125.03 
IM x 9-70.. $ 129.00 

SIMMS 

Description. 
256K x 9-80..549.00 

1M x 9-80...4125.00 
1M x 9-70..4129.00 

1C-COMPUTER 

Uesception  
6502A ....... $ 16 96 
6522A .. $ 15 95 

6809 $17.03 

6821.55.50 
6845 .....  ..$9.95 
6850 $3.50 

....... $29.95 
80359-6 ..... $6.90 
8030 $9.90 
8080 58.00 
80854   $ 16.50 

8088  512.50 
1CL7106 $15.95 
1CM721615 $59.93 
LFI3741......... $0.80 

9516450 . $26.95 
53530   $24.95 

SP0256  $21.95 
TR1863..   $8.90 
V2174   $35.95 
V20... ........ $29.95 

WD2123  529.05 
XR8038 $7.50 

2804 CTC  $8.50 
21300 CPU.... 513.50 
2804 CPU $5.76 
280A P10 $4.50 
2804 510..... 514.50 

8087 

8087-3 ....... $ 189.00 
8087-2....... $279.00 
8087-1....... $379.00 
80287-6-- $249.00 
80287-8..... $379.00 
80287-10._ $459.00 
80387-16....sesies.so 
80387-20-4795AX 

80387-26.- $896.00 
80387-39.....$995.00 

VOLT 
REGULATORS 

Description 
1143171 $2 50 
LM317KC .. $5.50 

320K12 $1.40 
151320K-05 $3.00 

L51320T-6.... $1.40 

1M326  $5.50 
LM329DZ  $0.90 
144334Z   $ 1.70 

 $2.50 
LM 336Z-2.5V  $2.95 
1-M33625.0V_ 12.95 

LM 337T  $2.90 
LM337KC $12.50 

LM 338K....   $9.45 
LM340T-5.. 50 90 
LM340KC-5 $2.95 
LM340T-5  $0.93 
LM340KC-5  $2.95 
LM340T-12  $0.90 
1M3401-113  $2.00 
114 3401-15  $0.90 

LM340KC-12  $4.95 
LM 350T  $8.40 
LM 350K $11.50 

LM 378 $6.95 

TL494 . . 54.90 
LM723CH $1.93 
LIInacN   $0.95 
78HGK.$9.50 
78P05GC  $14.50 
7805 $0 75 
78112 10.75 
78115 $0.75 
78105 $1.20 
79112 $1.20 
79115 $1.20 
LM 396K...  $16.50 

SPECIAL 
FUNCTION 

Description 
76489 $12.50 

ICL7660.......... $6.90 
V9884F. $5.95 

IAM5369 $4.95 

LEDS 

Description 
3 mm LEDS 

Red $0.20 

Yellow..$0.30 
Orange $0.30 

5mm LEDS 
Red ..... ...... $0.20 
Green  $0.30 
Yellow $0.30 
Orange. $0.30 

10mm 

JUMBO LEADS 
Red $1.50 

Groan. $1.50 
Orange 51.50 
SUPER BRIGHT 

LEDS 
Red $1.03 
Green.  $1.03 
Yellow  $1.00 

5mm FLASHING 
LEDS 

Red 

RECTANGLE LEDS 
Red ..... 50 25 
Green  $0.30 
Yellow  $0.30 
Orange $0.30 
5mm RED/GREEN 

DUAL LED 41.05 

r Prices are 1-9. 1 

10-99 • 
less 10%. 

100+ 

less 20%. 

ROD IRVING ELECTRONICS 
SYDNEY: 74 Parramatta Rd, Stanmore.- (02) 519 3134 
MELBOURNE: 48 Alleckett St. Ph: (03) 663 6151 
NORTHCOTE: 425 High St. Ph: (03) 489 8866 
CLAYTON: 56 Renver Rd. Ph: (03) 543 7877 

MAIL ORDER & CORRESPONDENCE 
P.O. Box 620, Clayton, 3168. 
MAIL ORDER HOTLINE: 008 33 5757 (orders only) 
POSTAGE RATES: Ertony & ontlealono 

$1• $9.99 $3.00 $100 - $ 199....$7.00 Po.« 

$90 - $24.00 $3.50 $200 - $500....$FREE  
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The story of `Reflexes' 
This month's column is not about rubber hammers and kneecaps, but a technology that persisted 
throughout the history of valve radio, and one that was exploited to its greatest extent in Australia. 

With semiconductors available today 
at only a few cents apiece, it is difficult 
to appreciate just how expensive ampli-
fication was in the early days of radio. 
Not only valves, but every milliampere-
hour of precious battery power cost a lot 
of money. Any way to economise was 
well received. 
During World War 1, much research 

went into triode valve applications. One 
US Navy worker, W.H. Priess, patented 
the concept of passing a signal twice 
through the one valve — once at RF and 
then, after detection, at audio frequen-
cies. Provided that there was no over-
loading, with 'reflexing' (as it was 
called) one valve could, theoretically, do 
the work of two. 
There seems to have been little im-

mediate interest, but with the advent of 
broadcasting, reflexing became an at-
tractive proposition to manufacturers 
and experimenters. Notable 1922 models 
were Marconi's two valve V2, and De 
Forest's D7 with three valves. Similarly 
many enthusiasts used their one precious 
valve as an RF amplifier feeding a crys-

tal detector and then reflexed the audio 
back to the grid of the valve to again 
amplify the signal. Any problems like 
erratic operation and distortion were of 
little consequence. 

Early superhet use 
An early 'high tech' application of re-

flexing was in Edwin Armstrong's first 
generation of RCA superheterodynes, in 
1924. To keep the number of valves to a 
minimum, the first valve was used as an 
RF amplifier, and then again as the first 
IF stage operating at about 50Id-lz. 
After 1925, as valves became cheaper, 

and users became more critical of its 
complications and limitations, reflexing 
was generally abandoned. But during 
1932, the 6B7 and 2B7 double-diode-
pentodes, and the 6F7 triode-pentode ap-
peared. Each had a general purpose 
pentode suitable for both RF and AF am-
plification. The triode of the 6F7 was 
suitable as a detector or audio amplifier, 
and the diodes in the other valves were 
for detection and AGC. 
The arrival of these multifunction 

valves coincided with a boom in 
'midget' radios, and an increasing de-
mand for car radios. Economies in space 
and battery consumption became import-
ant, providing an incentive to resurrect 
reflexing. 

From late 1933 the Americans, espe-
cially RCA, made some use of the 6B7 in 
car radios as a reflexed IF and trans-
former-coupled audio amplifier, with the 
one valve providing IF and AF amplifi-
cation, diode detection and AGC. This 
was an effective system, but a problem 
was that it was practically impossible to 
make an inexpensive wide range audio 
coupling transformer with sufficient in-
ductance for pentodes such as the 6B7. 
The result was a restricted audio re-
sponse — acceptable enough in a car, but 
inadequate for a domestic receiver. 
With its pentode section used as an RF 

or IF amplifier and the triode as an audio 
amplifier or detector, the 6F7 soon be-
came a popular alternative to reflexing 
for economical and compact receivers — 
typical Australian examples being the 
1933 Healing 44F and Stromberg Carl-

Aerial 

G, 

Earth 

F 
ok 

E.R 
Valve 

CIRCLIT DIAGRAM OF THE MARCONIPHONE V.2 RECEIVER 

Regenerator 
Unit 

Fig.1: One of the earliest British receivers made commercially was the 1922 Marconi 722', a reflex with the first valve 
combining the functions of RF and AF amplifier. Marconi used plug-in 'pancake' coils, tuned by adjustable copper 'spades'. 

86 ELECTRONICS Australia, July 1991 





U-110 orU-111 12A7 6F7 

'V Circuit of the final run on the Kadette Jr., Model F. lr 

Fig.2: Using two double valves and a classic example of reflexing from 1933, the 
International Kadette Jr was a 'midget' which could be fitted into an overcoat 
pocket. The pentode section of the 6F7 was both RF and AF amp, with volume 
controlled by varying its screen voltage. The triode section of the same valve was 
used as a grid-leak detector. Note the absence of a power transformer. 

son 564. Some writers confused this with 
reflexing, but the concept was quite dif-
ferent — multiple valves within the one 
envelope, rather than multiple use of a 
single valve. 
However the American firm Interna-

tional did reflex the 6F7 in their unique 
1933 `Kadette' TRF series. Claimed as 
'The World's Smallest Radio' (for 
'World' read 'America'), a Kadette could 
be fitted into an overcoat pocket. They 
had only two valves, combining the 
functions of RF amplifier, grid leak de-
tector, two AF stages and mains rectifier! 
Emerson and RCA made some small 

reflexed domestic superheterodynes in 
the mid 1930's, but they resorted to a 
resistive audio load for the 6B7. This 
compromise improved the audio perfor-
mance, but created a serious limitation 
for IF/AF reflexing that was never fully 
overcome. 

Limitations 
There is insufficient space here to 

cover all aspects of reflex design. Read-
ers interested in a full discussion are re-
ferred to the classic Radiotron 
Designer's Handbook, where an entire 
chapter was devoted to reflexing. 

Briefly, to obtain a reasonable audio 
gain, the anode load resistor of the re-
flexed amplifier needed be of the order 
of 50k to 100k ohms. At the same time, 
for an acceptable IF performance, at least 
100 volts were needed at the anode. With 
HT supplies normally around 250V, the 
maximum current through the anode re-
sistor was therefore restricted to less than 
2mA— inadequate for good IF amplifier 
performance. 

If AGC was used, there was 'play 
through', or significant audio output 
even with the volume control at zero. As 
the control was advanced, there was a 
'minimum volume' effect accompanied 
by distortion. As a compromise, some 
receivers did not use AGC, but had the 
manual volume control ahead of the IF 
amplifier. 
Other problems included distortion at 

high modulation le‘els, and total re-
ceiver gain was significantly less than 
with the use an extra valve in a conven-
tional receiver. 

In Europe, where signal strengths were 

high, a less complex system became pop-
ular for economical receivers. Many Eu-
ropean output pentodes, such as the 
PENA4, AL3, and EL3 had very high 
mutual conductances — typically 
9mA/V, compared with the 2.5mA/V of 
the standard 2A5, 42 and 6F6 pentodes 
available in the US. With an efficient IF 
amplifier it was possible to eliminate the 
audio voltage amplifier, by driving these 
high gain valves directly from a diode 
detector. 
The EL3 even had diodes incorpo-

rated, to become the EBL1 for this ser-
vice. Unfortunately the EBLI was a very 
tall valve, limiting its use in compact 
receivers. 
Some early Australian sets such as the 

1933 Astor OX, and a few New Zealand 
'Ultimate' sets, did use this arrangement 
but their use of the insensitive American 
pentodes was a serious limitation. Later, 
the Radio & Hobbies 'Little General', 
using the higher gain beam tetrode 
6V6G, was quite successful in good re-
ception areas. 
By 1937 reflexing had been pretty well 

abandoned in America, but not so in this 
part of the World. New Zealand's Ulti-
mate produced a small four-valve reflex 
during the period 1937-39, but Australia 
became the real stronghold of reflexing. 

The great Aussie reflex 
The second generation of reflexing 

was to be taken up enthusiastically in 
Australia — particularly by AWA, who 
in 1934 introduced the first of their re-
flexed Radiolettes, the model 27. 

Fig.3: This 1952 'Radio & Hobbies' design represents the final development of the 
Australian reflex, with the screen grid of the 6AR7-GT IF valve acting as the audio 
stage anode. Breakthrough and low level distortion could be avoided only by 
using a manual gain control. 
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VINTAGE RADIO 

Despite the shortcomings of reflexing, 
the little five valve Radiolettes proved to 
be very popular with the public, although 
less so with servicemen! 
With more gain than a straight five-

valve receiver, their extra sensitivity 
could be useful. Shortwave models were 
added to the range in 1936. Other firms 
too found a demand for reflexes. The 
1938 Australian Official Radio Service 
Manual lists eight different brands of re-
flex receiver, including battery powered 
versions. 
For about 15 years Australia persisted 

with the reflex. AWV even developed 
valves more suited to reflexing than the 
semi variable-mu 6B7 and its octal 
equivalent, the 6B8G. There was an ex-
tended-cutoff and better shielded ver-
sion, the 6B7S, and later in octal form, 
the 6G8G. Then in 1949 came the unique 
lead shielded 6AR7GT, with more than 
double the transconductance of the 6B7. 
An interesting but late improvement 

came in November 1947, from a Radio 
& Hobbies reader, S.L. Marsh of 
Belmore in NSW. By using the screen 
grid of the reflexed valve as a triode 
anode at audio frequencies, the pentode 
anode could be run at full current and 
voltage. 
This idea was taken up by Radio & 

Hobbies, who in October 1950 produced 
the circuit shown in Fig.3. But having no 
AGC, it was still a compromise. 

Solid state reflexing 
By now the valve reflex receiver had 

reached the limit of development. Minia-
ture valves were becoming available, 

Please give to 

the Red Shield 

Appeal, 

Thank God for 

the Salvos. 

Fig.4: The wheel goes 
full circle! At right is the 
National one valve reflex 
for hobbyists, dating 
from 1925, while below is 
its solid state equivalent, 
described 37 years later 
by Jim Rowe in the then 
'Radio, Nand Hobbies'. 

and the minimal cost savings of reflexing 
were not worthwhile. 
But even in electronics, history has a 

habit of repeating itself. Experimenters 
were naturally excited by the arrival of 
the first RF transistors, but they were 
very expensive. In June 1963, Radio & 
Hobbies published a very full description 
(by Jim Rowe, now EA 's Managing Edi-
tor) of a single high frequency transistor 
reflexed receiver with RF regeneration 
and crystal diode detection — the solid 
state equivalent of the reflexed single 
valve circuits of 40 years before. 

Finally, a successful and unusual ex-
ample of reflexing came in the mid 
1960's, from none other than Philips, in 
their F2 television chassis. The 5.5MHz 

sound IF signal was boosted by the trans-
formerless ' Hi-Z' valve audio output 
stage, prior to conventional amplifica-
tion and limiting by a single AF124 tran-
sistor IF stage. 
This novel system worked quite well, 

as the IF signal was insignificant in an 
amplifier capable of several watts, and 
the frequency modulated lF signal was 
completely unaffected by the presence of 
audio frequencies. 
Today, with amplification so cheap, re-

flexing is completely unwarranted and 
we are unlikely to ever again see this 
remarkable and sometimes frustrating 
technology, which has nevertheless left a 
legacy of receivers of considerable inter-
est to the vintage radio enthusiast. • 
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- Novell - 3COM - 
- UNIX - 

- Optical Fibres - 
Training Courses 

Network courses to cover all your training needs for 3COM 
and NOVELL based systems are scheduled beginning in 
August. These courses involve extensive hands-on use of PC 
based networks and each class is limited to 12 persons. 

Extensive course notes are supplied for your future reference. 

The portability of UNIX between different operating systems 
from mainframe to PCs is with us. Enrol now in a course which 

will provide you with the Basic Level of knowledge needed to 
cope with UNIX in the workplace. Courses commence on 
September 11th. 

We are also continuing our popular Optical Fibre Systems 
course which provides a comprehensive overview of fibre 
technology with a strong emphasis on gaining useable, practical 
skills. The course concludes with an introduction to FDDI. 

Don't fall behind in this fast advancing area of Data 
Communications. Enrol Now! Courses commence on the 6th 
of August. 

Phone 895 1332 for brochure and schedules. 

TRAINING GUARANTEE 
EMPLOYER SPONSORED TRAINING 

Box Hill College of T.A.F.E. Electronics Engineering 

Department will arrange courses ranging in complexity from 

basic electronics through to modified courses similar to those 
detailed above. Examples of courses already run are Advanced 
MS-DOS, Basic DOS for technical personell,•Spreadsheets, 
Data Communications, Fibre Optics systems, Microprocessor 

Systems, Digital Signal Processing. 

ASSOCIATE DIPLOMA OF ENGINEERING 
(ELECTRONICS) 

The Department also specialises in T.A.F.E sponsored courses 
such as the Associate Diploma and the Certificate of Basic 

Electronics. Enrolments for these courses take place on 
Wednesday the 17th of JULY from 10 A.M. 

Telephone 895-1332 for further details. 

Electronics Engineering 
Department 
Box Hill College of T.A.F.E. 
991 Whitehorse Road, 
Box Hill. 
FAX : 899 - 5234 

Escort 
Quality 

Reliability 
Over 10 years of experience in Australia 

has proven Escort's quality and reliability 
in DMMs. 
The Escort EDM-11(X) series of Auto-

Ranging, Bar Graph Digital Multimeters 
represent the best DMM value for money. 
Measurement functions include voltage, 

current, capacitance, frequency, logic, diode, 
transistor and continuity testing, as well 
as Peak, Data and Range Hold, and Max and 
Min Memory. 

EDM-1133 8 Auto-Ranging Functions $ 132 is 
EDM-1155 12 Auto-Ranging Functions $ 155 
EDM-1177 14 Auto-Ranging Functions $205 

NO,e 
119. 

I. 

HAND 
HELD 
DMMS 
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EMONA INSTRUMENTS 
NSW: (02) 519 3933 QLD: (07) 397 7427 
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SHORTWAVE 
LISTENING by Arthur Cushen, MBE 

Preserving radio's past 

As new listeners find interest in the shortwave bands, they often ask what will happen to 
their collection of verifications in the future, with the establishment of an Archives Section 
in New Zealand, and collections in Australia, the retaining of this valuable material is assured. 

Broadcasting in both countries had its 
beginnings in the 1920's and the early 
pioneers of radio listening often col-
lected historic material, which was 
destroyed when they passed on. It has 
become apparent in radio listening, just 
as in any other pastime, that the past 
must be preserved. In New Zealand in 
1971, an Archives collection was estab-
lished which would be the first in the 
world to preserve radio listening 
material. For some years, the material 
was stored at Radio New Zealand Ar-
chives in Timaru. When it was decided 
to move the Sound Archives of Radio 
New Zealand to Christchurch, the 
Oamaru branch of the New Zealand 
Radio DX League decided to retrieve 
the material from the project they in-
itiated some 20 years ago. Considerable 
activity has taken place in putting the 
thousands of station details onto com-
puter — and the massive amount of 
material dates back to 1928. 

Naturally, with the passage of time, 
papers are becoming fragile, so they are 
being housed in acid-proof compart-
ments. The papers are being photo-
copied to provide access for those 
wishing to read radio history in the 
making. Wax lined boxes and steel 
cabinets have been provided to the 
Oamaru group as they continue to read 
and file material on computer. 

It is planned that this type of nostalgic 
radio material will be available on dis-
play in the future, so radio listeners 
have been encouraged to try and keep 
their own material in presentable form. 
The writer has over 9000 vertifications, 
some 3000 on mediumwave and 6000 
on shortwave. Hence the storage prob-
lem becomes acute. The Archives Sec-
tion is also retaining past radio 
receivers and radio publications. But it 
is not holding schedules, station 
promotions and the like, because of the 

tremendous amount of space which 
would be required. It is hoped that in 
future any radio listener with a collec-
tion of cards and letters will not allow 
them to be destroyed, but will remem-
ber that there are facilities available for 
their safe storage. 
At the National Convention of the As-

sociation of North American Radio 
Clubs in Montreal in 1986, the writer 
stressed the need to preserve the history 
of North American Radio. To do this, 
the Committee for the Preservation of 

Radio Verifications was established. 
The CPRV group has been able to store 
its material at the Christian Science 
Monitor buildings in' Boston, and have 
some 30,000 stations already listed on 
computer. To further promote the his-
toric value of the collection, from time 
to time, they issue photocopies of some 
of the older verifications. These reprints 
in DX magazines enable the new lis-
tener to look back into the history of 
radio broadcasting. Similarly in 
Australia, the various radio clubs and 

AROUND THE WORLD 
ALASKA: KNLS Anchor Point broadcasts in English 0800-090OUTC on 11715Khz; 
1500-1600 9615kFlz; 1800-1900 11945kHz; 2000-2100 11910kHz. 
BULGARIA: Radio Sofia, up to September, when the country returns to standard 
time. English broadcasts are 0630-0700 11765, 15160 and 17825kHz; 1830-
1900 9700, 11660, 15330kHz; 2030-2100 9700, 11660, 15330kHz; 2130-
2230 11680, 15330kHz. 
DUBAI: Dubai Radio UAE is best received in English 0330-0400 11945, 13675, 
15400 and 15435kHz, while a later broadcast is on 1600-1645 11795, 13675, 
15320, 15400, 21605 and 21675kHz. 
LATVIA: Radio Riga International has two English broadcasts, firstly on Saturday 
1830-190OUTC on 5934kHz and repeated Sunday 0700-0730 on the same 
frequency. This new service in English from Latvia was received very well in the 
0700 transmission, but the broadcast at 1830 suffers severe co-channel inter-
ference. 
SEYCHELLES: FEBA is heard with Gospel broadcasts on 15250kHz opening at 
0330 with sign on and is preceded by an interval signal. The programme can be 
in one of three languages, which are broadcast alternatively to East Africa. 
SOUTH AFRICA: Radio South Africa, Johannesburg is heard at 0355 on 
15365kHz opening with a transmission at 0358 in French on 15365kHz. Later 
at 0455 on 11925kHz a broadcast in Portuguese is heard from Radio South 
Africa. Since the External Service now broadcasts for reception in Africa, 
signals from South Africa have been more difficult to receive. This follows the 
cancellation of transmissions to Europe, North and South America. 
VIETNAM: The voice of Vietnam Hanoi is heard in English at 2030 on 
12020kHz. Other frequencies used are 9840 and 15010kHz. At 1100 a further 
English half hour programme is noted, and on this occasion 9840kHz gave the 
best reception. 
YUGOSLAVIA: Radio Belgrade has a broadcast to Europe and Africa 1930-2000 
and this programme in English has provided excellent reception in the Pacific 
on 15165kHz. The frequency of 15165kHz has some sideband interference 
from Radio Australia from 1955, while 17840kHz is a clearer signal. 
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radio amateur organisations are also 
caring for memorabilia of the past. 

Latin American reception 
As we move towards winter listening, 

signals from Central and South America 
are being received at increased strength 
in the tropical bands — that is, 60 and 
90 metres, 4750-5050kHz and 3200-
3400kHz. 

In recent months Paul Edwards of 
Wellington, New Zealand has been 
touring South America. He has visited 
radio stations which he has heard back 
home, getting them to verify his reports, 
or thanking them for past kindness in 
confirming his reception. He found 
there are two main problems with Latin 
American stations: a poor mail service 
and the fact that few of the staff speak 
English (a report in Spanish is essential). 
There is a problem with sending return 
postage, as international reply coupons 
are not valid in many countries. Mint 
stamps of the country to which the 
report is being sent seems to be the 
obvious answer. When such stamps are 
not available, listeners can send a 
selection of Australian or New Zealand 
postage stamps — this is often sufficient 
compensation for the station to pay for 
postage. Recently a further problem has 
arisen due to the high cost of hydro-
power. Some countries operating on 
both medium and shortwave have 
turned off their shortwave transmitters. 
A station which has returned to 

shortwave is Radio Nacional Espejo, 
Casilla 352, Quito in Ecuador. This can 
now be heard on 4860kHz with 
1000W. The station is keen to receive 
reception reports from distant countries 
and reports in Spanish covering pro-
gramme information, in particular, the 
names of commercials and music. In 
the past they received about 20 letters a 
month, but since upgrading their 
shortwave facilities they are expecting 
many more reports from overseas listeners. 

Recently Richard MacVicar visited 
Radio Nacional Espejo and he is also 
planning to call on other stations in the 
Quito area. Listeners of his programme, 
DX Party Line, each Saturday at 0735 
and repeated at 1005UTC on 9745 and 
19925kHz, can learn a lot about Latin 
American Radio reception. 

This column is contributed by Ar-
thur Cushen, 212 Earn St, Invercargill, 
New Zealand, who would be pleased 
to supply additional information on 
medium and shortwave listening. All 
times are quoted in UTC (GMT), 
which is 10 hours behind Australian 
Eastern Standard Time. 
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• 4 port AT board for 
RS - 232/422/485 
• Supports DOS, 
UNIX, XENIX, QNX, 
PC-MOS 
• Z80 on board 
processor 
• 8 port RS - 232 for 
AT and PS/2 avail- 
able 

Insert F738 on irdermaben Feedback Card 

• - 1 to 4 port RS 
23 2/422/485 for 
XT, AT 8( PS/2 
• Dual port AT 
boards support 

IRQ's 2-7, 
10-12, 14-15 

• 8 port RS - 232 XT/ 
AT board with 
either selectable or 
block addressing 

Insert F739 on Inlormatton Feedback Card 

• Up to 1M Baud 
data transfer 
• DMA facility 
• Mono, bisync, 
HDLC, SDLC 

• RS - 232/422/ 
485 async port 

Insert F736 on Intormation Feedback Card 
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• DCL - 624: Dual 
channel current loop 
(20, 30 or 60ma) 
• DS - 225: single 
channel software 
selectable RS - 232/ 
422/485 current 
loop 
• PS/2: SCL - 6100 
Single RS - 232/ 
current loop channel 

Insert F737 on Information Feedback Card 

• 16 - Bit resolution 
100 KHZ sampling 
rate 
• 8 differential A/D 
inputs 
• Gains: 1,10 and 
100 

• 2 D/A outputs 
• 8 Digital I/O 
• 3 Counter/ timers 

Insert F734 on Informabon Feedback Card 

• Three 8255 PPI 
• Switch selectable 
address 
• Example programs 

in BASIC, PASCAL, 
FORTRAN, C 
• Connect up to 3 
data acquisition 
modules 
• Optional 24/48/ 
72 line buffer 

Insert F738 on Intormabon Feedback Card i Interworld Electronics & 
Computer Industries (Aust.) Pty Ltd 

Tel (03) 563 7066, Fax (03) 563 7337 ,p,eee'l 
1G Eskay Road, Oakleigh South 3167 ow ss ti tebl ooe 

r.. 

Listed below, 
everything most 
Australians know 

about MS 

MS 
For more information about multiple sclerosis 

contact the MS Society in your state. 





Information centre 

Conducted by Peter Phillips 

From one thing to another 

A very belated warning, another interesting reason for tuneable hum and various 
answers make up our lot this month. There's even a bit of criticism thrown in... 

One of the great challenges of 
electronics is being able to achieve a 
desired outcome at low cost. Many dis-
posals firms earn quite a nice income 
from electronics enthusiasts, and the 
benefits flow both ways. 
For example, some years ago I bought 

20 printed circuit boards stocked with a 
mixture of components. The all up cost 
was $ 10, and for this I ended up with 
200 sensitive gate SCRs, hundreds of 
0.1uF capacitors and a miscellany of 
other components. 
Believe it or not, all components have 

now found their way into various 
'inventions'. Even some of the edge 
connectors from the PCBs have been 
used in other projects. 
Another useful outcome of being 

electrically inclined is the ability to in-
corporate useful systems around the 
house. 
I bet most readers have some kind of 

intercom or communications system, 
that would cost a mint to purchase and 
install if they couldn't do it themselves.. 
One of this month's contributors men-

tions a bus system he has installed in his 
house, for general use by the family. 
What a good idea! 
Maybe other readers have done some-

thing similar. It occurs to me that this 
could be an interesting area to explore, 
and I therefore invite readers to write in 
describing things of this nature. And 
don't just stop at systems. 
Maybe you've been able to adapt 

parts of an old record player to make an 
automatic dishwasher, or something 
equally intriguing. Our role in this 
column is information, and sharing 
ideas is all part of the fun. 
So moving right along, our first letter 

has the belated warning mentioned in 
the introduction, and belated it is... 

Transformers 
Transformers have been a topic of 

discussion in recent months, and the fol-
lowing letter concerns 'improper' use of 
a transformer in a project published by 
ETI in January 1983. I have to say I 
agree with the correspondent, who also 
has a few other comments about the ar-
ticle describing the project, which was 
for an amplifier design based on work 
by Professor E. Cherry. The amplifier's 
fine, it's the implementation that wor-
ries our writer, who is also the secretary 
of the WEE Brisbane Audio Group: 

This letter has to be an excellent ex-
ample of dangerous procrastination, so 
I am contrite in advance. 
Back in January 1983, ETI published 
a project for a 60W NDFL amplifier, 
which works well despite certain 
mechanical aspects concerning mount-
ing of the output transistors. However 
our main cause of concern is the recom-
mended power supply. 
The supply uses a Ferguson 

PF4361I1 transformer, and the article 
suggests using the secondary winding to 
buck the primary to allow the derivation 
of exactly +I-45V DC. This means there 
will be 240V connected to the secon-
dary winding. Thus, if the other 15V 
winding is used, there will be a very low 
level of isolation between the 240V 
mains and the low voltage section of the 
circuit. Definitely lower than the SAA 
rules might allow! 
We were somewhat aghast that such 

an arrangement was suggested in the 
magazine, and I wrote to Ferguson who 
responded stating that they 'do not 
recommend the mixing of the 15V wind-
ings between input and output'. They 
also stated the connection is incorrect 
anyway, in that the output voltage 
would be increased rather than 
lowered. 

letters seeking 

The letter also contained a reference 
to AS3159 and AS3126 and the delight-
fully woolly sort of mumbo-jumbo relat-
ing to the use of equipment by skilled 
and unskilled people. I have always 
been intrigued by the implied assertion 
that unskilled people are more at risk 
than skilled people in certain cir-
cumstances. Do those who have passed 
'whatever exam' develop an invisible 
dielectric that prevents electrocution in 
times of carelessness? 
All in all, the project had some un-

desirable, nay dangerous elements, and 
it amazed us that it appeared in that 
form. You might like to publish a warn-
ing. Now why haven't I written sooner? 
...`dunno' is the answer. Put it down to 
apathy, procrastination, laziness... 
(B.G., Chapel Hill Qld). 
There is not much I can add, as R.G. 

has said it all. Looking at the original 
article, the phasings of the windings ef-
fectively subtract, giving an increase in-
stead of the required reduction. But 
mixing primary and secondary wind-
ings is certainly not good practice (un-
less the transformer is specially 
designed to allow this to be done safe-
ly), and a warning is the least we can 
do. 
The issue of skilled versus unskilled 

users is probably more arguable, in that 
a skilled person is likely to have less 
'times of carelessness', brought on by 
an educated fear of the mains. For this 
reason, we try to use plugpack type 
transformers where possible, or to in-
clude detailed warnings concerning 
connection to the mains. But thanks 
R.G. — a case of better late than never! 

Car radio antenna 
These days quite a few people are 

likely to have a set-up similar to that of 
our next correspondent: 
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time, the circuit of Fig.1 might be a 
easier solution. This circuit uses a 7805, 
which is certainly readily available. 
Any voltage regulator can have its 

output voltage increased by adding 
resistors R1 and R2 as shown in this 
circuit. However, while there is a math-
ematical relationship to calculate the 

Fig.1: Our suggested circuit for using 
a readily available three terminal 
regulator to produce 10V. 

values, in many cases the results will 
give non-standard resistance values. 
The circuit shown gives the required 
10V output, and if R3 is omitted, the 
output will be around 10.2V. 
As for any three terminal regulator, a 

bypass capacitor should be connected 
between the input and ground terminals 
next to the regulator. Hope this helps 
you, R.B. 

The March What?? 
If I had to pick the most contentious 

item in the magazine, I'd choose the 
What?? questions. The questions and 
their solutions generate a lot of mail, 
usually complimentary, occasionally 
critical. The next letter falls into the lat-
ter category. 
Presumably you will again (as in 

April) claim '... except that what I 
MEANT was...' when I point out that 
your `6V light globe' answer to your 
March What?? is undesirably skimpy in 
that a wide range of possible 6V globes 
will not give the resistance readings 
shown in the question. 

Firstly, the 6V globe must have a 
metal filament. A carbon filament lamp 
(admittedly rare) measured under the 
question's test conditions would show a 
lower resistance on the meter's Rxl 
range than on the Rx10 range (lower 
current) as, unlike metal, carbon fila-
ments have a negative temperature 
coefficient of resistance — so that their 
resistance reduces as the current in-
creases. 

Your answer is also incomplete, fail-
ing to mention the possibility of a posi-
tive temperature coefficient thermistor, 
or of a low-rating fuse using one of the 
rarer metal alloys with a high PTC. In 
fact, a whole range of devices could be 
concocted to satisfy the test conditions 
— for instance a relay with a 5.4 ohm 
resistor or auxilliary winding switched 
across its 15 ohm coil by its normally 
open contacts, or one with a 4 ohm coil, 
in series with a 9 ohm resistor or second 
winding shorted out by its normally 
closed contacts. Similar results could be 
obtained from a silicon controlled 
switch with resistors. 
Of course, this may open the question 

as to what was meant by 'device'. Per-
haps you MEANT component' to rule 
out some of the foregoing possibilities. 
And why a '6V' light globe? Different 
multimeters will pass different values of 
current on their ohms ranges, giving 
different resistance readings. 
I admire your efforts to keep people 

thinking about the subtleties of 
electronics, but PLEASE try to be more 
rigorous. I am sure there are others be-
sides me who like to see generalised 
answers to ill-defined questions and 
exact answers to tight ones. Both can be 
interesting. (G.W., Florey ACT). 
Fair enough, G.W. Certainly there are 

many possible answers to the question, 
but all the letters I have received on this 
question give the answer as simply a 
'light globe'. I think most people were 
aware that defining the voltage of the 
globe was not part of the deal, and ac-
cepted the answer as being reasonable. 

In fact, I suppose that had I given a 
general answer, someone else may have 
written saying that some light globes 
would give the same readings for both 
scales. Still, your point is taken. 

What?? 
The question this month also includes 
a meter, and has an exact answer. For 
the circuit shown in Fig.2, determine 
the current flowing in the lmA meter 
movement. Assume an ideal op amp, 
that has been adjusted for zero offset. 

Answer to 
June's What?? 
The circuit shown above is the arran-

gement required in which the ammeter 
is connected across a 0.001 ohm resis-
tor. The question really tests whether 
you understand how ammeters work. A 
digital ammeter is a high resistance 
voltmeter measuring a voltage drop 
across a known resistor, usually called a 
shunt. Changing the shunt resistor chan-
ges the current required to produce the 
required voltage, and the range switch 
therefore selects different shunts and 
moves the decimal point. 
Put another way, an ammeter is a very 

low resistance voltmeter, and changing 
the range merely changes the input 
resistance — but not the full scale 
deflection voltage. Because the am-
meter is now connected to a load with 
an extremely low resistance (0.001 
ohms), the input resistance of the meter 
is of no consequence and changing the 
range simply moves the decimal point 
without changing the absolute value of 
the display. Thanks to Mr Soong for 
another interesting question. 

NOTES AND ERRATA 
High Security IR Remote Control 

Switch (April 1991): In the circuit 
schematic on page 56, the connections 
for the input and output pins of supply 
regulator IC4 are reversed, both in 
terms of pin number and function. The 
input is pin 1, and should be shown con-
nected to +12V, while the +5V output 
appears on pin 3. The regulator is 
shown correctly in the PCB overlay on 
page 58, but on this diagram capacitor 
C4 is shown with the polarity reversed. 
Also capacitor C11 is not shown on the 
schematic; it is in fact connected from 
the +5V rail to earth, near IC2. The 
schematic should also show pins 4, 6, 9, 
10 and 11 of IC3 as being connected to 
earth, as well as to each other. 
Wideband Discone Antenna (Radio 

Experimenter's Handbook, Volume 
2: The hub kit mentioned in this article 
is available from Stead and Baker (Ash-
point Foundry), PO Box 91, Camper-
down NSW 2050; phone (02) 519 7480 
or (02) 516 1296. • 
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EA with ET! marketplace 
ADVERTISING RATES FOR THIS PAGE 

SMALL ADS: The minimum acceptable size of 2 centimetres x one column costs only $50. Other sizes up to a maximum of 10 centimetres are rated at $25 
a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND UP TO THE NEAREST WHOLE NUMBER. 
CLOSING DATE: Ads may be accepted up to the 10th of the month two months pror to issue date. PAYMENT: Please enclose payment with your advertisement. 
Address your letter to THE ADVERTISING PRODUCTION MANAGER, ELECTRONICS AUSTRALIA, PO BOX 199, ALEXANDRIA, NSW 2015. 

FOR SALE 

WEATHER FAX PROGRAMS: For IBM 
XT/AT's *** " RADFAX2" is a high 
resolution, shortwave weather fax, morse 
& RTTY receiving program. Needs CGA, 
SSBhf radio & RADFAX decoder. Also 
"RF2HERC", "RF2EGA" & "RF2VGA", 
same as RADFAX2 but suitable for 
Hercules, EGA & VGA cards respectively, 
$35 *** "SATFAX is a NOAA, Meteor & 
GMS weather satellite picture receiving 
program. Uses EGA or VGA modes. 
Needs EGA or VGA colour monitor and 
card + "WEATHER FAX" PC card $45.*** 
All programs are on 5.25" or 3.5" disks 
(state which) + documentation, add $3 
postage. ONLY FROM M.DELAHUNTY, 
42 Villiers St, New Farm 4005, QLD Ph: 
(07) 358 2785. 

AMIDON FERROMAGNETIC CORES: 
FOR LF/HFNHF/UHF applications. Send 
DL size SASE for data/price to RJ & US 
IMPORTS, BOX 431 KIAMA NSW 2533. 
Agencies at Geoff Wood Electronics, Sydney: 
Webb Electronics, Albury. Assoc TV Service, 
Hobart: Electronics Components, ACT: 
Truscott Electronics, Melbourne. 

ADELAIDES: cheapest new and recycled 
components. H and B electronics 2 Harris St 
Netley (08) 371 0636 

BIM BOXES: Incl. SPDT switch. Bezel. 
PCB & parts. Sockets. 
-Plastic 140 x 105 x 55mm. Sloping top to 
30mm. All new. $4.50ea or $20 for 5. 200 
only. 02) 645 1241 

TRANSFORMERS: ALL NEW. 
MULTITAPP 240V/220/200-60V/45V/ 
42V/2.5A metal cased. 80 only. $70ea. 
240V/21V/1.7A. 100 only. $ 15.00ea (02) 
645 1241 

MODEM: GEC Telecom approved 1200 
band. Superseded. Brand New. Ready to 
use. Compatible with IBM compatibles. 
Phone plug and inbuilt power supply. Top 
quality workmanship . 100 only $ 150ea. 
Cards welcome (02) 654 1241 

SPIRAL WRAP: White 500/Meter or 
$40/box ( 02) 654 1241 

NINTENDO COMPATIBLE TV GAMES: 
From $99. Gun set only $199.9512 months 
warranty. Cards welcome (02) 645 1241. 

DATA DIARY: 8K memory. Solid foldup 
case. Edit function. Unlimited alarms. 
Calculator. Cursor keys. 11 x 65.12 month 
warranty. Sell retailfor $75. Only $59.95ea. 
Cards Welcome (02) 645 1241 

FLUKE 77 MULTIMETER: still in box with 
all standard accesories. $290. 
AH (03) 747 8510. 

T.V. YOKE EXCHANGE: Prompt service. 
Refer transformer rewinds this page. 
Phone (065) 761 291 - Fax (065) 761 003 

UVPROMS (EPROMS): 72128 ( 128K), 
72256 (256K) , 72512 (512K) available. 
All used but near new and in excellent 
condition. $3 each (mn order 10) or $2.50 
each for 50+. Measurex Pty. Ltd. 
(03) 762 9877 

XT/AT Handbook by Choisser & Foster. 
Pocket sizse 92 pages. For Engineers & 
Programmers, & other serious PC/XT & 
PC/AT users. A collection of hardware & 
software facts & data on the PC compatible 
family & its operating system. Latest 
Edition. This is the one advertised by 
Annabooks in U.S. mags Byte, Dr. Dobbs 
Journal, etc. $20 including postage. 5 or 
more $ 15 each. Don McKenzie 29 
Ellesmere Cres Tullamarine 3043 

DISK DRIVE: 3.5FDD 1.44MB. with 
mounting case. Special offer $130ea whilst 
stocks last. 12 month warranty. Cards 
welcome. (02) 645 1241 

WHOOPS: my Z80 based PBUFF printer 
buffer just doubled its memory capacity 
again. Combinations DIP/SIPP/SIMM 
DRAMs in 9 memory sizes up to 2Mb. 
Rev J board, Ver 4.3 EPROM AND 
INSTRUCTIONS $39. CABLE BOARD $9. 
P$P $3. Serial board aid many other options 
available, send a 430 stamp for a free catalogue to 
Don McKenzie 29 Ellesmere Cres Tullamarine 3043. 

KIT REPAIRS 
electronic design service from 
conception to final artwork. 

Kits repaired from all magazines. 
Ring anytime 9am-9pm Mon-Sun. 

EEM Electronics 
10 Bouverie Place, Epping, Vic. 3076 

(03) 401 1393 

FIX-A KIT 
$20 PER HOUR 'LABOUR 
3 months warranty on repairs 

12 months warranty on construction. 

Technical help. 

HYCAL ELECTRONICS 
Design, manufacture, repair of electronic equipment 

(02) 633 5897 

TRANSFORMER REWINDS 
ALL TYPES OF TRANSFORMER REWINDS 

• REWOUND TO YOUR SPEC 
• EXACT REPLACEMENT WINDING 
* VINTAGE RADIO A SPECIALITY 
• ALL ONE OF TYPES 
ALL QUOTES BY RETURN MAIL 
* RAPID SERVICE 
For price quote send details showing physical 
size & number of tappings (or send unit, same 
will be returned to sender if quote not 
satisfactory) 

TRANSFORMER REWINDS 
FREEPOST NO 7, PO Box 438,Singleton, NSW 

2330.Ph: (065) 761291 Fax: (065) 761003 

11. Ri 1)1(9 Pry. LTD 
Established 1933 

IS THE ONLY COMPANY WHICH 
MANUFACTURES 81 SELLS EVERY PCB 

& FRONT PANEL 
published in EA & Silicon Chip. 
651'Forest Road, Bexley 2207 

AUSTRALIA 
RING (02) 587 3491 FOR INSTANT PRICES. 

MACSERVICE 
Save On New & Used Test & Measurement Equipment 

We Stock & Source All Major Brands 
IN NOW!  
HP 14IT SPEC Analyser to 18GHZ • HP 35802A Dual F.F.T. HP 3314A 20 MHZ 
Function Generator Not $8K only $ 2,700 New: 80386SX-20MHZ Computer, 1.2 
FDD, 40MB HDD, VC A, 101 KB $ 1980 
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THE SERVICEMAN 

Continued from page 40 
cured, and the tube should perform like 
new. 
On this particular occasion we set up 

the experiment on the kitchen table (ig-
noring the disapproving looks from Mrs 
L.K.), and connected the 6V6-G to the 
socket with jumper leads. The valve 
responded very quickly to the treatment, 
for in only a few minutes I felt confident 
in pronouncing the job a success. But 
proof of the pudding came about an hour 
later, when a phone call confirmed that 
the old radio had "...never sounded bet-
ter!" So for those enthusiasts doing a 
restoration and finding themselves 
stuck in this manner, I can only suggest 
'Give it a go!' 
For low power valves, and also for 

mini series types, it may be wise to use a 
higher ohmage load than the one I have 
described. The characteristics of an in-
candescent lamp are ideal for this ap-
plication, since the resistance will 
increase with temperature (brightness) 
— thereby offering a fair degree of 
protection over that from a pure resis-
tance. 
So there! That answers a question 

that's been in my mind for years. In fact, 
ever since I first boosted a picture tube. I 
have often wondered if an ordinary 
valve would respond to rejuvenation in 
the same way as a picture tube does. 
The question arose because I was a 

young teenager during the last war and, 
with my father away overseas, I spent a 
lot of time with a favourite uncle. Uncle 
Norm was a representative for a com-
pany called 'Valve Life', and he spent 
much of his time visiting the few radio 
shops that still had any stock, to collect 
old valves for rejuvenation. 
During the war, valves for domestic 

use were simply not available, so the 
only way to keep the old radios going 
was per medium of 'rejuvenators' like 
my uncle. I never did see the factory 
where the rejuvenation was done, so I 
have no idea of just what went on there. 
But L.K.'s story fills in a lot of the miss-
ing detail. One thing I do recall about 
that period was that the rejuvenation 
sometimes didn't work, or even 
destroyed the valve. That accounts for 
why we spent so many Saturday morn-
ings haunting the auction sales, buying 
up old radios for the replacement valves 
they contained. 
L.K.'s story has certainly kicked 

around a few memories for me. I hope 
you found it as interesting as I did. And 
that's it, for this month. 

Amateur 
Radio News 
Progress with MWRS 
6m repeater 
The latest copy of Manly Warringah 

Radio Society's Newsletter to reach our 
office reports that the Society's 6m 
repeater project is progressing rapidly. 
An updated repeater licence 

(VK2RMB) has been received from 
DoTC, covering the new 6m repeater as 
well as the existing 2m and 70cm units. 
Meanwhile the digital repeater control-
ler has been acquired and demonstrated 
by Phil VK2BDF, and the transmitter 
and receiver units which were kindly 
donated by Laurence Adney VK2ZLA 
have been converted from the commer-
cial 70MHz band to 52MHz. 
Following tests carried out to find the 

optimum designs and locations for the 
transmit and receive antennas, both will 
be using separate Rx/Tx J-poles, one on 
each of the Society's towers to provide 
physical separation. The transmitter will 
be housed in the clubrooms, while the 
receiver will be remotely located in a 
weatherproof enclosure atop the 110' 
tower. If major desensitising of the 
receiver occurs, greater antenna separa-
tion or filtering will be investigated. 
The MWRS can be contacted either 

via its repeaters, or by writing to PO Box 
186, Brookvale 2100. 

Callsign mixup 
Thanks to the use of computer 

databases by both the DoTC and the 
WIA, the current 1991 Amateur Call 
Book is apparently the most accurate 
produced to date. But a few errors still 
crept in, as they do with any human 
enterprise. 

Ironically, one of these involved EA's 
own editor, Jim Rowe. When the Call 
Book was published, a number of 
readers rang up to point out that Jim's 
callsign VK2ZLO, which he has held for 
over 22 years (since late 1969), was 
listed as belonging to a C.V. Day, at a 
totally different address. 
Enquiries to both the DoTC and the 

WIA revealed that a year or two ago, the 
former's computer system had allowed 
the re-issueing of this and a few other 
'already issued' callsigns, creating 
double-holder situations. When this was 
eventually discovered, those who had 
been allocated the callsigns most recent-
ly were given new calls. However, when 
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the information in DoTC's database was 
supplied to the WIA for use in the new 
callbook, an 'operator error' ensured that 
in the case of callsign VK2ZLO, the 
licence holder details were still shown 
incorrectly! 
As the WIA's general manager and 

secretary, Bill Roper VK2ARZ, com-
mented, "Why is it that if we are going 
to have an error in the Call Book, it has 
to involve one of the highest profile 
amateurs in Australia?". 

VK2RSY 10m beacon 
heard in Canada 
According to a recent news broadcast 

by the WIA's NSW Division, a Canadian 
amateur reported that VIC2RSY's 10m 
beacon on 28.262MHz was heard in 
VE7 at the beginning of April, on an 
otherwise 'dead' band — despite there 
having been a solar flare the previous day. 
Apparently the beacon is often 

received from far afield, and is also fre-
quently reported as `the only signal 
heard'. As the WIA broadcast suggested, 
this might mean that 'everyone was too 
busy listening to call CQ'. However it 
might alternatively suggest that there 
isn't enough activity on the band, world 
wide. As the WIA points out, if amateurs 
don't make it evident that they're using 
the band, there are various other 
spectrum users who will. • 

Another shot taken at this year's 
Gosford Field Day, showing Julie 
VK2XBR with his satellite decoder. 
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ACROSS 
1. Desk for computer, etc. (11) 
6. The phase alternation 

system for television. (3) 
8. Solidifying. (7) 

10. SI units. (7) 
11. Earth leakage circuit 

breaker. (1,1,1,1) 
12. Computer accessory. (5) 
13. Reduce sound level. (4) 
16. Remove component from 

circuit board. (7) 
17. Seismologists study waves 

in this. (6) 

SOLUTION TO JUNE 
H 
A 

D 
E 

DEEM 
UUMIAPI M 
MUUHUM MIANUM 
MUIMMIA 

MMM fflMORY MOM 
MMUIA110 

WOOMMIA IMNOM 
1:1 

WG111111E1 IMTAglIA 
Iii Él El PI 

q1SIni 
E EE1IE ÍÎ 

1A120111C1111 MINIM 
Id PI El PI I2 

111101U1111:11CÊ Tr 

LA 

E 

T 0 

PS 

0 V 

D E 

E 
G 
U 

A 

E 

A 
N 
D 
E 
D 

20. Edward ----, developer of 
atomic fusion process. (6) 

22. Conic section. (7) 
26. Kirchhoff formulated these. 

(4) 
27. Physical effect with units of 

10 across. (5) 
28. First name of Gagarin, the 

first orbiting cosmonaut. 
(4) 

31. Sampled a range of 
frequencies, etc. (7) 

32. Said of aircraft that evade 
radar. (7) 

33. Special broadcasting 
service. (1,1,1) 

34. Quality of exertion on 
article. (11) 

DOWN 
1. Flat part of security system. 

(6) 
2. Network in optical device.(7) 
3. Conducting phenomenon, 

the --- effect. (4) 
4. Charge particles. (6) 
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5. Up-to-date information. (4) 
6. Result of using multiplier. (7) 
7. One tuned to audio. (8) 
9. Neutral terriotry. (6) 

14. Representation; imitation. (5) 
15. Brand of calculator, etc. (5) 
18. Makes useful. (8) 
19. Thin pieces. (6) 

21. Type of filter. (3-4) 
23. Suppressing circuit. (7) 
24. Fuse and fasten. (6) 
25. Defeat, serve, or is antenna 

in position? (4,2) 
29. Symptom of TV video 

problem. (4) 
30. Intermediate part of r.m.s. (4) 
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50 and 25 years ago... 
'Electronics Australia' is one of the longest running technical publications in 
the world. We started as 'Wireless Weekly' in August 1922 and became 'Radio 
and Hobbies in Australia' in April 1939. The title was changed to 'Radio, 
Television and Hobbies' in February 1955 and finally, to 'Electronics 
Australia' in April 1965. Below we feature some items from past issues. 

July 1941 
Radio eye spots raiders: An astound-

ing device which detects the approach of 
aircraft and ships is given credit for 
helping to defeat the German aerial in-
vasion of England last autumn. 

It is a system of radio location. Any 
solid object in the path of these waves, 
whether a ship or plane, sends back a 
reflection, and the system is not affected 
by fog, cloud, or darkness, but keeps 
watch 24 hours every day throughout the 
year. The invention is so secret that even 
in the Services it is known only by three 
letters. 
100 miles for ninepence: A range of 

well over 100 miles on one charging of 
batteries, costing in Adelaide 9d at night 
electric power rates and 2s at day rates, 
with a top speed of 500mph and average 
speed of 30mph, are claimed for a new 
five-seater electric car invented by Mr 

John Bowker. His backers say that, as an 
alternative to petrol, the electric car is 
far superior to producer gas. 
The experimental car has done 6000 

miles in the past 12 months and a recent 
film showed this car on a journey to 
Mount Lofty summit (2300 feet), which 
was claimed to be a world record climb 
for an electric car. 

July 1966 
Machines or shelves: The state of 

near-saturation in consumer products is 
forcing the Australian electronics in-
dustry to get up off its haunches in a bid 
to survive. In some directions, the 
changing attitudes are to the good. Con-
siderable pressure, for example, has 
been brought to bear upon the Federal 
Government and its instrumentalities to 
make full use of local technology, in-
stead of simply buying from overseas 
sources. 

For decades, publicity has been large-
ly confined to advertisements extolling 
the virtues of consumer products. En-
gineering achievements have received 
scant mention. Also, there is a tendency 
to import an increasing number of sub-
assemblies, generally for reasons of con-
venience, and to integrate them with 
local components. 
Nuclear powered weather buoy: The 

weather station, NOMAD is powered 
from batteries kept charged by a SNAP-
7D nuclear generator. Three series-con-
nected, 4V nickel-cadmium batteries are 
charged by the 50W SNAP, a ther-
moelectric generator operated by heat 
from the nuclear source. 
The station keys a pulse-modulated 

transmitter operating at 5340kc and a 
power of about 4kW. This signal can be 
received reliably over a distance of 
about 800 miles. 
Electronic circuitry: Standard 

Telecommunication Laboratories in use 
in advanced electronic circuitry. Using a 
point electrode and a very low input 
energy of 24V, the research team has 
maintained a spark gap of a few 
microns. 
The performance achieved with this 

machine is claimed to be comparable 
with that of electron and laser beams, also 
used on thin film machining work. • 
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NEWS HIGHLIGHTS 
UNI OF NSW GETS NEW 
OPTOELECTRONICS LAB 
A $250,000 optoelectronics teaching 

laboratory officially opened in the 
School of Physics at UNSW. 
The laboratory, which received finan-

cial support from the NSW Education 
and Training Foundation and the 
University, and support from other 
partners including Alcatel, Telecom and 
the CSIRO, will provide students with 
'hands-on' training in relevant tech-
nologies. 
The Director of the Laboratory, Dr 

Michael Gal, said the facility has been 
equipped with some of the most up-to-
date instruments available and students 
will be experimenting with state-of-the-
art technologies and techniques. 
"The past 25 years have seen a 

revolution in the field of optics which 
was sparked off by the invention of the 
laser, optical fibres and semiconductor 
optical devices," Dr Gal said. 
"This resulted in the development of a 

whole new range of industrial applica-
tions which have taken optics from the 
research laboratory to the workplace and 
the home." 
Dr Gal said the School of Physics at 

UNSW has been offering final year stu-
dents training in the applications of opti-
cal and laser technologies for the past 
six years. 
"The content of the courses has been 

directed towards perceived industry 
needs," he said. "However, there has 

been a lack of practical optoelectronic 
training in this important area." 
"The optoelectronics laboratory is 

now a compulsory final year physics 
program to ensure that all graduating 
physics majors get a chance to work and 
learn about optoelectronics." 

MOTOROLA GIFT TO 
SWINBURNE INSTITUTE 
Motorola Communications Aust-

ralasia has donated a ' truckload' of ad-
vanced communications equipment and 

materials to Melbourne's Swinburne In-
stitute of Technology. 
The equipment presented to Swin-

burne includes semiconductors, data 
books and educational work stations on 
Digital Signal Processing (DSP). All of 

the equipment is based on Motorola 
manufactured components. 
Swinburne senior lecturer Mr Bill 

Lavery describes DSP as ` the 
microprocessor of communications'. 
"The techniques of DSP allow us to 

receive electronic signals of many kinds 
and process them to extract useful infor-
mation about the source of those sig-
nals," Mr Lavery said. 
"DSP really is the heart of the so-

called 'cleverness' in modern com-
munication systems," Mr Lavery said. 
"As such, it's extremely valuable for us 
to be able to give students real, practical 
experience of DSP techniques. Before 
Motorola's assistance, we were largely 
confined to textbook learning in this 
area." 
"This month we have been given 

literally a truckload of valuable com-
ponents and systems which will enable 
us to go beyond the theoretical and ac-
tually let our students develop their own 
DSP applications." 
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NEW LINE, AUTOMATED 
ALIGNMENT AT MELCOA 
TV ASSEMBLY PLANT 
Responding to increased competition 

in the local colour TV market, local 
Panasonic set manufacturer Melcoa has 
installed a new assembly line at its plant 
in Penrith, NSW. 
A heavy investment has also been 

made to improve quality and produc-
tivity. The combination of robotics and 
computer programming at alignment 
and final adjustment stage for example, 
will ensure that there is no variation in 
picture colour between each set. 
Some 85% of all insertion is done by 

Panasert robots, installing around four 
million components per month. The fac-
tory is now capable of producing up to 
9000 units per month. 
As renovation work coincided with 

the factory's 23rd anniversary, a number 
of special guests were invited to inspect 
the new facilities. Representing 
Panasonic parent company, MEI, was 
managing director of MBI's television 
division, Toshikatsu Yanawalci. 
With him on a tour of the factory were 

David Bedall, Minister for Small Busi-
ness and Customs, Ross Free, Member 
for Lindsay, and Morihiro Sato, 
Panasonic managing director. 
Hosting the tour, which was followed 

by an afternoon tea for staff, was Melcoa 
managing director Alex Ogata, gm 
manufacturing, Ross Henderson, and gm 
engineering, Scott Yamaguchi. 
Addressing staff at the function, Mr 

Yamawalci said he was concerned at the 
increasing number of imports to 
Australia so to respond to this, his com-
pany took the initiative to refurbish the 
Melcoa factory. 
Mr Yamawald said that despite his 

concern he was confident Panasonic 
produced a competitive product as a 
result of a strong production base back-
ed up by leading technology. 

In fact, the company's newest model 
television in Japan, due for release in 
Australia later this year, has been such a 
success that production cannot keep up 
with orders. 
Turning to the Japanese market, Mr 

Yamawaki said big screen TV's, 29" and 
33", were the biggest sellers accounting 
for 50 percent of that market. 
Colour television manufacturing was 

also heading rapidly towards more 
sophistication including multiplex, satel-
lite, digital and high definition. 

"Television is a product we can ex-
pect to keep developing and advancing," 
said Mr Yamawald. 

'FLYAWAY' TERMINAL 
FOR SATELLITE COMAS 

Scientific-Atlanta has designed and 
developed a new KU-band Flyaway 
earth station ideal for use with the latest 
Aussat satellites. 
The 1.8m Flyaway terminal, an earth 

station providing satellite telephone 
telecommunications from the most 
remote locations, is ideally suitable for 
mining crews in remote areas and for 
media news crews covering disaster. 
The portable unit has a complete earth 

station for both circular and linear 
polarised satellites, is packaged for 

travel in rugged protective cases. All 
cases meet the weight and size restric-
tions defined for checkable luggage on 
commercial airline flights. Within an 
hour of site arrival, two people can com-
pletely assemble the equipment and es-
tablish voice channels to the larger fixed 
stations of ._ telécommunications 
authorities within the same country or 
directly to other countries. 
Features of the 1.8m Flyaway antenna 

include offset feed design for superior 
RF performance; mounting rails for an-
tenna-mounted 10 watt LPA; and a 
tripod mount design for easy levelling 
on rough surfaces. 
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NEWS HIGHLIGHTS 

LATEST TRENDS 
AT ELENEX '91 
The latest trends and innovations in 

electrical and electronic products will be 
on display at ELENEX AUSTRALIA, 
from 10.00am to 6.00pm Sunday 30 
June to Wednesday 3 July 1991, at the 
Sydney Exhibition Centre, Darling Har-
bour. 
ELENEX AUSTRALIA will show-

case hundreds of electronic and electri-
cal products and provide a perfect 
opportunity for industry members to 
keep up to date with the latest technol-
ogy available from Australia and around 
the world. This year's show will com-
prise around 130 exhibitors from 
Australia and overseas. The United 
Kingdom will again participate on a na-
tional stand comprising 15-20 com-
panies. Taiwan has also taken space in 
the exhibition. 
Meltec will exhibit their revolution-

ary, ozone friendly, batch aqueous clean-
ing system (BACS), used to clean 
printed circuit boards. This is the only 
closed-loop BACS in the world. 
Australian Optical Fibre Research will 
display a working example of a wave 
division multiplexor, which combines 
the outputs of a red and green laser, 
transmitting it and then separating it via 
a coupler at the end of the circuit. Other 
interesting displays will include BDL 
Cable and Electrical's new rubber 
sheathed electrical cables for use under-
water, and AF Bambach's display of 
glass insulated, high temperature, 
electrical cable which endures tempera-
tures of over 900° without breaking 
down. 
A conference entitled ELECON 91 — 

ELECtRONICS THE NEXT DECADE . 
will be staged concurrently with 
ELENEX AUSTRALIA from Monday 
to Wednesday 1-3 July. ELECON 91 is 
being organised by CIMA Electronics, 
a company which specialises in design 
and development of electronics and 
microelectronics and technology 
transfer. ELECON 91 will cover 
topics such as: Design for Manufac-
turability, Surface Mount Technol-
ogy, Semiconductor Technology, 
Quality Assurance, Achieving Stand-
ards, Optoelectronic Devices, Voice 
and Data Systems, Sensor Technol-
ogy, Integrated Circuit Design, 
Project, System and Logistics 
management and marketing issues. 

Speakers from Australia and overseas 
will take part in 10 90-minute sessions. 

Visitors to ELENEX AUSTRALIA 
can also see the latest in robotic and 
automation technology at the adjoining 
AUTOMATE AUSTRALIA exhibition. 

US BUYING 
AGENCY OPENS 
American Purchasing Agents (APA) 

specialises in obtaining American made 
products for their Australian customers. 
There are no minimum quantities and 
express delivery can be easily arranged. 
While based in Melbourne, APA also 

has an office in the USA which locates 
and ships the products and expedites or-
ders, pays the suppliers and ships the 
products direct to the Australian cus-
tomers. Customers need only deal with 
APA's Melbourne office and can pay in 
Australian dollars. 
APA offers Australian companies a vi-

able alternative to the established dis-
tributor system. When a distributor runs 
out of stock he can create a real crisis for 
some of his customers. 
APA provides these companies with a 

means of obtaining an emergency ship-
ment to keep production moving. This 
might include raw materials, product 
components, spare parts, in fact any sup-
plies. APA's service enables the 

American supplier to handle the order as 
he would any other domestic order. 
While most suppliers accept small or-
ders for delivery within their home 
market, they will not accept small export 
orders because of the extra effort and 
costs associated with export documenta-
tion, organising freight forwarders, en-
suring payment, etc. 
Further information is available from 

APA at 65 Littlewood Street, Hampton 
3188 or phone (03) 598 8314. 

SOANAR NOW SOLE 
DISTRIBUTOR FOR NEC 
In a major restructuring of its sales 

operations NEC Australia has dissolved 
its component division and appointed 
Soanar the sole Australian agent for all 
NEC components. 
NEC semiconductors, passive com-

ponents and relays will now be available 
only from Soanar's network of branches 
throughout Australia. In effect, Soanar 
will become the 'NEC Component 
House' in Australia, reporting directly to 
NEC Electronics in Hong Kong. 

In this capacity Soanar will be able to 
provide all the technical information and 
assistance that may be required by Ap-
plication and Design Engineers. 

NEWS BRIEFS 

• This year's PC91 and Communications and Office Technology 91 shows 
will both be held at the Royal Exhibition Building, Melbourne from 11-14 
August. PC91 is the 17th Australian Personal Computer Show. , 

• RF Devices has been appointed Australian agent for Narda Microwave, part of 
the Loral group of companies. 

• Priority Electronics has been appointed exclusive distributor for the Unitrode 
range of semiconductors. 

• A branch office has been opened in Canberra for the Australian owned 
Pericomp Computers, distributor for the American ALR PC, and other com-
puter peripherals. 

• Three Australians have been appointed to the board of directors of Hitachi 
Data Systems. Greg Gardiner, formerly of John Fairfax, is chairman; Fred 
Mackay, formerly of the Queensland Electricity Generating Board, is a non-ex-
ecutive director; while Cliff Stratton has been promoted from regional director 
to managing director. 

• William Harold Clough has been appointed to the board of IBM Australia. Mr 
Clough was formerly chairman and chief executive officer of the West 
Australian construction company, dough Limited. 

• Bosch Australia has a new managing director, Hans Hugendubel, who has 
come from the parent company in Stuttgart, Germany to replace Werner Maas. 
Mr Maas has retired after almost 36 years with Bosch. 

• After caretaking the position for six months, Mr Glen Stanford has been 
appointed as national sales and marketing manager of TDK Australia. 

• The Moorebank site of MM Cables has been officially certified by Telecom 
Australia as having a quality system complying to AS3902. This means the site 
is authorised to sign product quality release documents on Telecom's behalf. 

• Dr Robert Ward has been appointed as chief defence scientist for the 
Defence, Science and Technology Organisation. The organisation 
develops technologies in areas such as communications and aerospace which 
have significant commercial potential. 
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HIGH POWERED 
LASER FOR ANU 
One of the most powerful lasers in the 

world is now being assembled in the 
Laser Physics Centre at the Australian 
National University's Research School 
of Physical Sciences. The new machine 
has been made possible by a recent grant 
from the ANU's Large Equipment Com-
mittee. 
The new laser is a very stable mode-

locked neodymium-doped yttrium-
lithium-fluoride laser, which will be 
used in conjunction with existing equip-
ment to generate high intensity beams of 
coherent laser light with more than two 
terawatts (two million megawatts) of 
peak power. 
By way of comparison, one of the 

world's major laser research centres, the 
Lawrence Livermore National 
Laboratories in the USA, has a 10-15 
terawatt machine. 
The Head of the Laser Physics Centre, 

Dr Barry Luther-Davies, said that the 
ANU machine would eventually have 
almost the same power as the Livermore 
laser once an ingenious technique for in-
creasing the laser's power, developed at 
the ANU, was introduced. 
The technique was successfully tested 

by PhD student, Mr Yanjie Wang of 
RSPhysSE, at the University of 
Rochester, USA, late last year. 
Dr Luther-Davies said the method was 

a very cost effective way of boosting 
beam power, and also had the desirable 
effect of simultaneously reducing the 
laser pulse duration. 

Essentially, the researchers have found 

a physical mechanism which causes an 
increase in beam power when the fre-
quency of the laser is doubled in a crys-
tal. The ANU idea is an extension of a 
technique called 'frequency-doubling' 
which adds two infrared photons to 
produce one frequency-doubled green 
photon. 
According to Dr Luther-Davies, 

theory and experiment have confirmed 
that by using the new method, laser 
power could be boosted by a factor of 
five, to 10 million megawatts. 
The trick the ANU researchers are 

using is to split the infrared light beam 
into separate pulses, which travel at dif-

ferent speeds when they are shone into a 
large potassium dihydrogen phosphate 
(1CDP) crystal. The slowest pulse is sent 
through the crystal first, followed by the 
faster wave, which is deliberately 
delayed so it catches up and eventually 
'overtakes' the slower wave. 
Both waves are required for 'frequen-

cy doubling' which occurs preferentially 
when the product of the two wave inten-
sities is highest. 
As one wave overtakes the other that 

optimum time sweeps through both pul-
ses and transfers all the infrared laser 
energy into a shorter, frequency 
doubled, green light pulse. 

LAUNCH OF INMARSAT-C SYSTEM 
The much heralded Inmarsat-C satellite communication sys-

tem has now entered full commercial service. The eagerly 
awaited transition from a pre-operational to a fully commerical 
service started in January this year when the coast earth station 
(CES) at Perth, Western Australia, came on-stream to handle 

A typical Inmarsat-C terminal, from Thrane and Thum°. 

Inmarsat-C traffic in the Pacific Ocean Region. Within days it 
had been joined by CESs at Pleumeur Bodou in France and 
Blaavand in Denmark, both operating to the Atlantic Ocean 
Region (East). 
At the beginning of February, the Singapore CES also 

started commercial operations in the POR. In April, the Nor-
wegian CES at Eik began operations in the Indian Ocean 
Region and the service is due to be extended to the Atlantic 
Ocean Region (West) this month (July). A further 12 CESs are 
scheduled to come on stream during the course of 1991. 

Just days after the launch, the system was reported to be 
carrying thousands of messages to and from ships every day. 
Speaking of the new service's inauguration, Inmarsat direc-

tor general Olof Lundberg said, " the opening of the first In-
marsat-C land earth station in Perth is the start of a revolution 
in communications." 
He went on, "it marks the commencement of a service that 

will allow anyone with a small low-cost terminal, no matter 
how remote, to communicate anywhere in the world." 
Inmarsat-C will make its major impact through the compact 

size and low cost of the user terminals. 
Already, 11 different units are available from nine manufac-

turers. Most are no bigger than a car radio and some retail for 
as little as US$3500. • 
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PC-based Circuit Simulators - 2: 

IsSPICE Version 1.41 
In this second article in our three-part series looking at circuit simulator packages designed to run 
on personal computers, we look at Intusoft's IsSPICE (Version 1.41) and the complementary 
programs which go with it to form that firm's ICAPS/2 package. Although currently not as well known 
as PSPICE, it offers many worthwhile features at a significantly lower price. 

by JIM ROWE 

Hopefully there's no need for a 
general introductory preamble this time 
around, as we discussed the basic con-
cept of computer simulation of 
electronic circuits in the first of these 
articles. We also covered the develop-
ment of SPICE, the world's best-known 
simulator — firstly for mainframe com-
puters, in the 1970's, and then more 
recently for personal computers. 
This month we're taking a look at a 

second PC-based SPICE simulator, 
which comes from another Californian 
firm: Intusoft. This simulator is called 
IsSPICE, and the particular version we'll 
be discussing is Version 1.41. This is the 
'basic' version of IsSPICE, which runs 
on virtually any model of IBM-com-
patible PC (e.g., XT, AT, 386 or 486) but 
only uses 640K base memory and cannot 
take advantage of the 'protected' mode 
offered by the 286 and later processors. 
As a result it is limited to simulations on 
circuits with up to around 200 com-
ponents. 

Intusoft has other (higher priced) ver-
sions of IsSPICE which can take ad-
vantage of protected mode and extended 
memory, and as a result can cope with 
almost unlimited circuit size: roughly 
1000 components per megabyte of ex-
tended memory. These also run rather 
faster than Version 1.41 — about three 
times faster, in fact. 
As the name suggests IsSPICEI286 

runs on the 286, while IsSPICEI386SX 
and IsSPICE/386 run on the `SX' and 
`DX' versions of the 386 respectively, 
with a minimum of 1MB and 2MB of 
extended RAM in each case. I gather 
that there's also a special version for the 
486, although this doesn't seem to be 
available in Australia as yet. 

Incidentally these ' higher' versions of 
IsSPICE are claimed to offer the fastest 
PC-based SPICE simulation currently 
available. At the same time it should be 
pointed out that all PC-based versions of 
IsSPICE require the use of an ap-

propriate floating-point coprocessor 
chip, to suit the processor in use. This 
includes IsSPICE Version 1.41. 
I mention this not as a criticism, by the 

way, but just to clarify the situation. Cir-
cuit simulators by their very nature have 
to perform a great deal of floating-point 
calculation, and their operation can thus 
benefit from a coprocessor to a rather 
greater extent than with many other 
kinds of software. In fact with virtually 
all of the PC-based simulators, use of a 
coprocessor becomes more or less essen-
tial, when you're simulating anything 
other than a really small and simple cir-
cuit. Otherwise the simulation can take a 
surprisingly long time... 
So the only real difference here is that 

you need a coprocessor even to try out 
IsSPICE 1.41, whereas at least you can 
run the evaluation version of PSPICE on 
a computer which doesn't have one. 
By the way, Intusoft also has a version 

of IsSPICE which runs on the Apple 
Macintosh. And unlike the PC versions, 
IsSPICEIMAC is available in both 
'coprocessor' and ` no coprocessor' 
forms — so Mac users actually do have 
the opportunity to try it out without in-
vesting in a coprocessor. 

Background 
Intusoft was founded in 1985 by 

Lawrence Meares, its current president, 
and Charles Hymowitz who is now the 
vice-president. Based in San Pedro, 
California, the firm puts a significant 
amount of effort on improving the per-
formance of its products, and in the past 
six years has made many upgrades to its 
IsSPICE-based packages. The founders 
themselves are engineers and program-
mers, and have personally authored 
much of the IsSPICE documentation and 
support literature — including Simulat-
ing with SPICE, an introductory 
textbook that Intusoft supplies with all 
of its packages; a further book of ap-
plications material, titled SPICE Ap-

plications Handbook Vold; and a steady 
stream of newsletters and applications 
notes. 
The current version 1.41 of the base 

level IsSPICE dates from July 1988, 
when it replaced the firm's original ver-
sion 1.0. Since then it has been upgraded 
a number of times, as have the other 
programs which form part of Intusoft's 
¡CAPS packages. 
Like other PC-based versions of 

SPICE, IsSPICE is based on Berkeley 
SPICE2, or more specifically 'SPICE 
2G.6'. In its literature Intusoft describes 
it as an 'enhanced' version, but stresses 
that it is still fully compatible with the 
original. 
Version 1.41 provides all main simula-

tion options: AC, DC, Transient, Noise, 
Fourier, Sensitivity and Distortion 
analysis — the last of which is not avail-
able with PSPICE, you may recall. The 
provision of distortion analysis seems to 
be a result of the effort that Intusoft has 
put into improving the program's 
numerical exception processing, to 
prevent 'real indefinite errors' from oc-
curring during distortion analysis. 
Another enhancement is that there is 
now 6-digit precision for the X-axis 
variable, instead of the original four 
digits. 
Like PSPICE and the original 

SPICE2,IsSPICE itself is still essential-
ly a rather unfriendly noninteractive file-
to-file processor. It simply takes a text 

Fig.1: The schematic of a simple low-
pass filter, as drawn by SPICENet. 
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format input 'circuit' file containing a 
netlist description of your circuit, plus 
control statements, and processes this to 
produce another text format output file 
with the simulation results data added. 
All you get while the simulation is ac-
tually running is a rather bald status/out-
put screen, and if there's a problem of 
some kind the simulation is in many 
cases either truncated or simply aborted, 
after a cryptic error message is placed in 
the output file. More about this later. 
The input file must be created 

separately, and if you want the simula-
tion results in a more convenient form 
than the `laundry list' provided in the 
output file, this too must be performed 
separately. Here's where the other 
'companion' programs come in, of 
course. 

In the case of IsSPICE, the most basic 
and virtually essential companion pro-
gram is PreSPICE. Described as a 'cir-
cuit analysis pre-processor', this 
provides an extensive library of com-
ponent and subcircuit models (none of 
them encrypted, incidentally), a full-
screen ASCII text editor to allow editing 
or examination of the SPICE input and 
output files, plus facilities to enhance the 
basic IsSPICE operation with Monte 
Carlo analysis, parameter sweeping, op-
timisation of component values and 
parameter passing for nonlinear and 
linear equation-based modelling. It also 
provides a set of 'generic' macro models 
which allow the user to create models 
for specific devices using data sheet 
parameters. 
While you can certainly run simula-

tions with just the combination of 
IsSPICE and PreSPICE, most modem 
users would find this approach both ar-
chaic and unacceptable. At the very least 
they'd want to add IntuSCOPE, 
described as a 'data analysis and SPICE 
post-processing tool', which can operate 
on the output text file produced by 
IsSPICE (or any other PC- based SPICE, 
for that matter) and allow you to produce 
graphical displays and printouts of 
response curves, waveforms and so on. 
IntuSCOPE is effectively an interac-

tive 'software digital oscilloscope', and 
is thus functionally similar to the 
PROBE.EXE program available for 
PSPICE. However the current and latest 
version of IntuSCOPE (Version 3.11) 
has a fully graphical multi-windowing 
user interface, which is very similar in-
deed to Microsoft's Windows 3.0. Like 
the latter it is mouse driven via pull-
down menues and on-screen 'radio 
buttons', although it can also be 
operated from the keyboard if desired. 
As well as allowing you to 'see' the 

1pfilter 
*SPICE NET 
.INCLUDE NONLIN.LIB 
.AC DEC 10 1E2 10K132 
.PRINT AC V(7) VDB(7) 
.NOISE V(7) VI 10 
CI 1 2 . 47UF 
RBIAS 2 0 270E 
RI 2 3 47K 
C2 3 7 330PF 
R2 3 4 47E 
C3 4 0 330PF 
XI 7 4 7 5 6 UA741 
VEE 0 6 10 
VCC 5 0 10 
VI I 0 AC 2 
.END 

Fig.2: The basic SPICE Input file for the 
LP filter, as produced by SPICENet 

results of your simulation in much more 
convenient (and efficient) graphical 
form, IntuSCOPE also provides an im-
pressive array of post- processing tools. 
These include the ability to perform in-
tegration, differentiation, FFT (Fast 
Fourier Transform), IFFT, polynomial 
regression, and waveform measurements 
and calculations such as RMS, peak-to-
peak, minimum and maximum, and so 
on. It also allows you to move cursors 
along a waveform, and make both ab-
solute and relative measurements — just 
as on a hardware DSO. 
Further features of IntuSCOPE worth 

noting include automatic scaling for 
waveform plots, the ability to change 
both X and Y scaling manually (includ-
ing options of selecting the number of 
decades, for the X axis of semi-log 
plots), and the ability to support a wide 
range of printers and plotters. It can also 
provide plot files in a number of stand-
ard graphics-file formats, for porting 
over into most standard drawing, CAD 
and desktop publishing packages. 

Intusoft also provides another main 
'companion' program for IsSPICE, and 
one that has no current equivalent in the 
PSPICE stable. This is SPICENet, which 
provides a complete schematic entry 
facility — so now you can actually draw 
your circuit's schematic, and have a 
SPICE netlist created for you in the 
process. 
Like most modem schematic capture 

packages, the current version of 
SPICENet (V2.00) has an essentially 
graphical user interface, with easy to use 
pull-down menues and mouse operation. 
However it also has a keyboard `short-
cut' system for experienced users, based 
on one- or two-keystroke codes. And of 
course as part of using it to draw your 
schematic, it assembles the correspond-
ing SPICE netlist. 

In fact as well as automatically provid-
ing node numbers and component refer-
ence designations, it also guides you, 
quietly and semi-transparently, in adding 
either simulator control statements or 
pre-processor directives to your netlist, 

to produce (ultimately) the full SPICE 
circuit file. 

After laying out your basic schematic, 
you are guided into supplying values and 
'labels' for the various components, 
supply sources, signal sources and so on. 
As part of this process, you are also ef-
fectively supplying the values and 
parameters for the corresponding netlist 
definitions and statements. Labelling a 
'test point' automatically generates the 
appropriate .PRINT statement, for ex-
ample (to program IsSPICE to generate 
the desired output variable data); 
similarly placing and then labelling a 
complex component like a transistor, or 
a subcircuit like a 741 op-amp automat-
ically generates an *INCLUDE 
XXX.LIB directive, so that PreSPICE 
can call up the appropriate library and 
insert the necessary device model data or 
subcircuit file module. 

Finally you are also guided into ad-
ding the necessary SPICE control state-
ments, to ensure that the simulation 
performs the analyses you want — such 
as .DC, .AC, .NOISE, .DISTO, :FRAN 
and FOUR. 

It's really the addition of IntuSCOPE 
and SPICENet that provides IsSPICE 
with the kind of user interface that most 
people expect nowadays. Without them, 
you're almost back in the 1960's 
mainframe computer era, with batch 
processing and decks of punched cards; 
in fact if you look through the 
simulator's output text file, there are 
often explicit references to punched 
cards! 
By the way, this is again not a 

criticism of IsSPICE alone; it applies 
equally to PSPICE, and probably to 
other PC-based versions of SPICE as 
well. And of course the fact is that In-
tusoft has indeed provided IsSPICE with 
both a graphical output processing tool 
and a custom-designed schematic 
entry/netlist generator, the latter in par-
ticular representing a big step forward 
compared with other PC-based com-
petitors — including PSPICE. 
That said, it's worth mentioning here 

that both IntuSCOPE and SPICENet are 
fully compatible with the Berkeley 
SPICE 2G.6 standard, so that they're 
also capable of being used with other 
PC-based SPICE packages. And as it 
happens, Intusoft and its distributors will 
sell them separately, as well as in ICAPS 
packages... (Nudge, wink!) 
The remaining programs available to 

go with IsSPICE are ICAPSEXE, the 
program 'shell' that is used to tie the 
various other programs together when 
they're bought as an integrated package, 
and SPICEMod — a program which is 
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IsSPICE 1.41 
used to allow the user to create their own 
device and subcircuit models. 

Hardware requirements 
The hardware requirements to run the 

base level IsSPICE (V1.41) simulator it-
self are quite modest: an XT, AT, 386 or 
486 machine with matching coprocessor, 
640K of RAM and a hard disk. As the 
simulator displays only a text-format 
status screen, it works with virtually any 
graphics adaptor and monitor. The 
higher level versions of the simulator are 
not a great deal more demanding, requir-
ing only their appropriate processor and 
coprocessor combination, and a suitable 
amount of additional extended memory. 
IsSPICEI286 and IsSPICE/386-X both 
need at least 1MB of extended RAM, 
while IsSPICE/386 needs at least 2MB. 
The same general hardware configura-

tion is required for both the PreSPICE, 
ICAPS.EXE and SPICEMod programs, 
because these too are essentially only 
text orientated. 
But in order to run SPICENet, you 

need to have at least an HGA (Hercules) 
monochrome graphics adaptor — or 
preferably a CGA, EGA or VGA colour 
adaptor with matching monitor. You 
really also need a Microsoft or com-
patible mouse, with matching software 
driver, and DOS 2.00 or later. And final-
ly in order to run IntuSCOPE, with its 
even greater dependence on and use of 
graphics, you need at least an EGA 
adaptor or better with matching monitor 
with mouse/driver and DOS 3.1 or later. 

Using IsSPICE 
The Australian distributor for Intusoft 

is Speaker Technologies, whose prin-
cipal Peter Stein very kindly loaned us a 
complete ICAPS/2 package to try out for 
a few months. Peter even came down 
from his rural headquarters in Dyers 
Crossing, in Northern NSW, to deliver it 
himself and give us a quick introductory 
demo. 
As it happened, a few weeks passed 

before I was able to spend any time with 
the program. And in the meantime, the 
original 286- based machine on which it 
had been installed for Peter's demo had 
been moved to another department (after 
the ICAPS programs had been duly 
wiped). This was because my own office 
machine had at last been upgraded to 
one using a 386SX, to give me more 
satisfactory operation when using Ven-
tura Publisher. 
Unfortunately the new machine is not 

fitted with a 387SX coprocessor, so I 
was forced to try out the ICAPS package 

Opt ut,, 
.SPICE NET 
eINCLUDE NONLIN.LIB 
.SUBCKT 08741 2 3 6 7 4 

— IN OUT VCC VEO 

GNU 10 2 13 QNI1 
ONI2 12 3 13 ONI2 
.MODEL QNIO SPN(NE, 1.5 IN, 111 15.8E-16 C.11.3PF) 
.MODEL ONI2 SPN(NP, 1.5 BF- 144 15.8.3E-16 CJE1PF) 

53 13 14 4 04741 
IEE 4 14 18568 
CCM 13 4 2.5PF 
RCM 13 4 10MEG 

14C1 II 10 1K 
RC2 11 12 1K 
COP 10 12 55PF 
DI 7 11 0741 
RP 7 4 10K 
GA 0 15 12 10 . 9MMIC 
GCN 0 15 13 0 6.3NMEOS 
82 15 0 100E 
02 15 0 0741 OFT 
D3 0 15 0741 OFF 
C2 15 16 30PF 
GB 16 0 15 0 12.5 
602 16 0 1000 
04 16 17 0741P OFF 
EP 17 0 7 0 — 1.8 1 
05 18 16 0741P OFF 
EN 0 18 0 4 —2.3 1 
.MODEL 07410 D(RS1M) 
06 19 16 0741 
07 16 20 0741 
IRO 20 19 17008 
REO 16 21 IMKG 
54 7 19 21 ONO 
Q5 4 20 21 QP0 
.MODEL ONO NPN(BF.150 CJC3P ISIE-14) 
.MODEL QPO PNP(BF.150 CIC.3P 15.1E-14) 
Li 21 6 30001 
AL1 21 6 1K 
.MODEL 0741 D(C10.3PF) 
.NODEL 0741 NPN 
.ENDS 
.AC DEC 10 188 10882 
.PRINT AC 0(7) M1(7) 
.NOISE 0)7) VI 10 
Cl 1 2 . 47UF 
ODIAS 2 0 270K 
RI 2 3 47K 
C2 3 7 330PF 
02 3 4 47K 
C3 4 0 330PF 
X1 7 4 7 5 6 118741 
VEO 0 6 10 
VCC 5 0 10 
VI 1 0 AC 2 
.END 

Fig.3: After passing the LP filter's 
circuit file through PreSPICE, the 741 
model data has been added. 

on my own home machine — another 
286-based model running at 12MHz. 
Not that this is normally fitted with a 
coprocessor, either (I haven't at this 
stage invested in one, because they've 
been rather pricey) — but I was able to 
borrow the 287 chip back from the 
firm's machine, and instal it temporarily 
in the home machine. 
So to cut the story short, the nett result 

was that my trying out of IsSPICE VI.41 
and the rest of the programs had to be 
done on a fairly modest 286/287/12MHz 
machine, albeit with VGA level colour 
graphics. And although this was exactly 
the kind of machine that Peter Stein had 
kindly installed it on for me, I had to go 
through the installation all over again. 
Of course that's not such a bad idea; 

installation is part of the story, when 
you're evaluating any software package. 
All the same, I wasn't looking forward 
to the job, as there are quite a few disks 
involved in the various programs and it 
had all looked rather daunting when 
Peter had done it the first time. But hap-
pily just before I had to tackle the instal-
lation, a small package arrived. The 
IntuSCOPE program version originally 
provided (V2.11) had just been upgraded 
to V3.11, and with the upgrade disk 
there was also a new SETUP disk with a 
program which can integrate the installa-
tion of any or all of the IsSPICE 

programs (each of which previously had 
separate installing programs of their 
own). There was also a new 80-page 
book titled PC Installation and Tutorial 
Guide, to provide further guidance, and 
a new perfect-bound IntuSCOPE User's 
Guide of around 250 or so pages (not 
cumulatively numbered). 
Using the new SETUP program and 

Guide, the job of installation turns out to 
be a lot simpler and easier than before. 
Within about 45 minutes I had com-
pleted the job, and had fired up the 
ICAPS shell to start the evaluation. 
As with PSPICE, I elected to work 

through the tutorial material provided 
with the IsSPICE programs, to get a 
good feel for both the programs themsel-
ves and the documentation. In this case 
Intusoft provides a set of five 'hands on' 
tutorials, four of which are in the new 
Installation and Tutorial Guide book 
while the fifth is in the SPICENet 
manual. The latter deals with the use of 
SPICENet, as you'd expect, while the 
others cover basic use of ICAPS, the text 
editor and IsSPICE for a simple circuit 
example ( 1), running a simulation of a 
more elaborate circuit (2), using 
IntuSCOPE to produce waveforms and 
make measurements from an output file 
(3), and Monte Carlo analysis (5). 
These all turned out to be well written 

and easy to follow, and certainly do give 
you a good introduction to the various 
programs and their capabilities. 
The PC Introduction and Tutorial 

Guide also provides a helpful introduc-
tion to Intusoft's new windowing user 
interface, as used on the latest version of 
IntuSCOPE. 

After working through the Intusoft 
tutorials, I then tried feeding in and run-
ning simulations on a few circuits of my 
own — including the same simple active 
low-pass filter circuit, using a 741 op-
amp, that I had tried previously on 
PSP10E. This allowed me to compare 
the ease and convenience of using the 
two, fairly directly. 
Of course the major difference be-

tween the two is apparent right from the 
start. Instead of having to prepare the 
netlist and input circuit file yourself, 
using a text editor, with IsSPICE you 
can draw your schematic directly and 
have SPICENet do most of the work. 
Not only does this generate the netlist 
and circuit file, but SPICENet will also 
let you print out the schematic on paper 
or port it into other software. 
The schematic for the little LP filter 

circuit is shown in Fig.1, exactly as 
printed out from SPICENet on an HP-
compatible laser printer. The cor-
responding netlist/circuit file produced 
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by SPICENet at the same time is shown 
in Fig.2, ready to go into PreSPICE, 
while Fig.3 shows the expanded file 
after PreSPICE had added the 741 op-
amp's subcircuit module from its NON-
LIN.LIB model library, ready to be 
crunched by IsSPICE. 

It's very nice to be able to draw your 
schematic, and have the basic SPICE 
netlist/circuit file generated in the 
process — not totally automatically, to 
be sure, but at least with a minimum of 
effort and hassle. 

Is this really such a big point? Yes, I 
believe it is. Academics and other 
theoretical boffins may be able to think 
of circuits in terms of netlists, but I 
suspect that most of us who work with 
electronics in a practical way are much 
better able to visualise a circuit's con-
figuration and operation when we can 
see a schematic. I know I always can, 
and I did find it rather irritating with 
PSPICE to have to draw out my circuit, 
either on paper or using PROTEL 
Schematic, and then painstakingly trans-
late it into a SPICE netlist and add the 
right control statements, using a text 
editor or word processor — SPICE ref-
erence manual in hand. 
No doubt those boffins who work with 

SPICE every day wouldn't find this a 
problem at all, but for we ordinary mor-
tals working in the real world, it all 

seems a bit tedious and unnecessary to 
have to translate our circuits into this 
rather arcane lingo. In order to be really 
useful as a design tool, surely a circuit 
simulator should be able to understand 
our way of describing and visualising 
circuits — we shouldn't have to adapt to 
what it finds convenient. 
This might have been OK back in the 

pioneering computer era of the 1960's, 
but in 1991 we've come to expect some-
thing better... 
Mind you, even with SPICENet help-

ing you it isn't all absolutely plain sail-
ing. When I first drew my active LP 
filter schematic, and ran the resulting 
input file through PreSPICE and 
IsSPICE, the simulation aborted almost 
immediately after it began with a terse 
`JOB ABORTED' message. This was 
puzzling, because the same circuit and 
almost identical input file had run quite 
happily with PSPICE. 

Intrigued, I went into the PreSPICE 
text editor and started to wade down 
through IsSPICE's simulation output 
file. Here in the tabular simulation out-
put data I started to find all kinds of 
weird voltages for some of the circuit 
nodes — like -251.1248V, in a circuit 
running from balanced 10V rails! 

Finally I found the two cryptic lines: 
*ERROR*: NO CONVERGENCE IN 

DC ANALYSIS 

*****JOB ABORTED 
Hmmm — what could be so wrong, to 

result in IsSPICE not even being able to 
calculate the circuit's quiescent DC 
operating point? 
Then the penny dropped. Here I 

should note that the schematic for the 
filter shown in Fig.1 is actually the final 
version; the first time round, it looked 
slightly different. 
When I had added the 741 op-amp 

`subcircuit' into the schematic, 
SPICENet had plonked its symbol on the 
screen with the negative input upper-
most; because I wanted it with the posi-
tive input uppermost, I had used the 
appropriate `-' key to flip it around. This 
was fine and gave the schematic con-
figuration I wanted, but unknown to me 
there was a hidden trap: in flipping the 
symbol over, I had also flipped the 741's 
two supply rail pins. The Vcc (+) pin 
was now the one on the bottom of the 
symbol, while the Vee pin was on the top. 
Of course I didn't realise this at the 

time, because for some inexplicable 
reason the two supply pins on 
SPICENet's 741 symbol aren't identified 
with any markings or labels. So when I 
went ahead and added a pair of 10V DC 
voltage sources, to represent the Vcc and 
Vee supply rails, I simply connected the 
positive Vcc generator to the top pin in 
the conventional way, and the negative  
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IsSPICE 1.41 
Vee generator to the bottom pin. No 
wonder IsSPICE couldn't calculate a 
sensible quiescent DC operating point 
for the resulting circuit model — I had 
inadvertently hooked up the power sup-
plies to the 741 with reversed polarity! 
Presumably IsSPICE's mathematical 

model of the 741 was effectively melted, 
which was frustrating at the time until I 
twigged onto the cause. But I suppose 
it's still better than burning out a real 
op-amp... 
Of course it wouldn't have been nearly 

as easy to make this kind of silly mistake 
if SPICENet had the supply pins proper-
ly identified on its 741 symbol. Hopeful-
ly Intusoft's programmers will fix things 
like this when they're doing the 
program's next upgrade. As you can see, 
all that was involved in fixing the prob-
lem was to swap around the Vcc and Ve,e 
generators to the 'correct' pins on the 
device symbol. Although it then looked 
a bit odd, the simulation proceeded 
without a hitch. 
As a comparison, the basic DC, AC 

and noise calculations for this circuit 
took IsSPICE just over 34 seconds, 
whereas the evaluation version of 
PSPICE had taken around 2.5 minutes 
for the same thing, running again on a 
286-based machine running at 12MHz. I 
suspect that this impressive speedup of 
about five times is due more to the fact 
that here IsSPICE was able to take ad-
vantage of the 80287 coprocessor, rather 
than it being dramatically faster than 
PSPICE. When the latter was being 
tested, I didn't have access to the 80287. 
It's likely that if I had, PSPICE too 
would have shown a similar speedup. 
But back to IsSPICE and the LP filter 

simulation. After running the simulation, 
I did use the text editor to run quickly 
through IsPICE's output file (here 12 
pages long). This was mainly out of 
curiousity, of course — unless you're a 
SPICE expert or boffin, the output file is 
of little immediate or practical use. It's 
really only of much interest when the 
simulation aborts — for searching to 
find the SPICE error message! 
As with virtually every other circuit 

example, once you've managed to get 
IsSPICE to perform the simulation suc-
cessfully it's then a matter of quickly 
firing up IntuSCOPE, to look at the 
results in concise graphical form — 
waveforms, response plots or whatever. 
IntuSCOPE turns out to be a nice pro-

gram to drive, thanks to its very Win-
dows- like graphical interface and 
interactive mouse-and-menues opera-
tion. Certainly rather more 'friendly' 

Fig.4: Here's a plot of the low-pass filter's frequency response, as produced by 
IntuSCOPE from the output simulation data from IsSPICE. 

than the comparable PROBE program 
which is available for PSPICE, I have to 
admit, although there's still a number of 
areas where its operation still seems to 
fall rather short of the intuitive ideal. 
For example it was fairly easy to get a 

display or printout of my LP filter's fre-
quency response with a dB scaling, 
either directly from the data provided by 
IsSPICE in response to the .PRINT 
VDB(7) statement (shown in Fig.4), or 
by having IntuSCOPE's inbuilt 
'calculator' convert the straight V(7) 
voltage data into dB. But I still haven't 
worked out how to get IntuSCOPE to 
shift the OdB reference level to the 
curve's plateau, so that you can quickly 
spot the -3dB points, etc. 

Similarly there were a few other areas 
which I found confusing initially, like 
IntuSCOPE's different kinds of file 
saving: you can save a graph one way, 
via ' Save Graph' in the File menu, but 
that kind of saving is not the one you use 
for graphs that are to be ported back into 
SPICENet, for pasting into your 
schematic. To do the latter, you need to 
use ' Save WFM', which for some 
strange reason is in the Calculator menu... 

Still, on the whole IntuSCOPE is fair-
ly friendly, and offers a lot of powerful 
features for manipulating the SPICE out-
put data and presenting it in more useful 
form. 

Summary 
From my experience so far with 

IsSPICE Version 1.41 and its companion 
programs, my impression is that the 
overall ICAPSI2 package is rather more 
friendly and easy to use than MicroSim's 
product. Intusoft has obviously made 
worthwhile progress towards bringing 
SPICE into the 1990's. 
Mind you, there are still quite a few 

areas where I believe further improve-
ment is required. In many ways IsSPICE 
and the other programs in ICAPSI2 are 
still not what I would call a truly 

'integrated' package — they're more a 
suite of programs which can pass data 
between each other. 
The various programs are still very 

different in terms of ' operational 
vintage', too. In fact they almost run the 
gamut of 30 years — from IsSPICE it-
self, still essentially back in the non-in-
teractive 1960's, through the totally text-
orientated text file editor, to the gradual-
ly more interactive and graphical 
ICAPS.EXE, SPICENet and finally 
IntuSCOPE. Even those that accept 
mouse input have little differences be-
tween the way this is done — which is 
initially confusing, and later irritating. 
I must say that Intusoft's documenta-

tion is pretty patchy, too. The later 
manuals are quite helpful, but those that 
are a bit older (like Simulating with 
SPICE) seem rather jumbled and in need 
of a fairly major revision. 
But despite these criticisms, there's no 

doubt that IsSPICE stacks up very well 
in relative terms, when you consider its 
price. The basic IsSPICE V1.41 program 
alone is only $ 149, while PreSPICE 
with the model libraries and Monte 
Carlo option is available for a further 
$325. Even adding IntuSCOPE ($510) 
brings the price up to only $984 — less 
than a third that of the equivalent 
PSPICE suite. And adding the schematic 
capture/netlist assembly facilities of 
SPICENet only bumps up the price by a 
further $485, to a total of $ 1469. This is 
surely very reasonable for a complete 
functional suite to perform SPICE 
simulation, considering what used to be 
required! 

Incidentally the Macintosh version of 
IsSPICE sells for $304, which is also the 
price for the ' hotter' MS-DOS version 
IsSPICEI286, while the super-hot 
IsSPICE/386 will set you back $627. 
For further information on any of the 

Intusoft products, contact Speaker Tech-
nologies, PO Box 50, Dyers Crossing 
2429 or phone (065) 50 2254. 
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Solid State Update 
KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY 

Fluorescent one-liners 

Babcock Display USA has released 
the VF0120 series Azure Vacuum 
Fluorescent Subsystem with one line of 
20 characters, with character heights of 
5mm, 9mm and 15mm. 
The VF120 series accepts baud rates 

of 1200 to 9600 and brightness of 175fL. 
It operates on a single +5V DC power 
supply. The VFO 120 can use several 

fonts, including 96 standard ASCII, 
ECMA, Katakana, scientific and 
European characters. Built in are dim-
ming, several scrolling entry modes and 
blinking characters. The subsystem ac-
cepts TTL-level parallel or serial-
ASCII data. 
For further information circle 272 on 

the reader services coupon, or contact 
rizri Components, 32 Parramatta Road, 
Lidcombe 2141, phone (02) 784 4066. 

Auto-balance Dolby sound 
Analog Devices has introduced the 

SSM-2125, Dolby Pro-logic Surround 
Sound Decoder which fully integrates an 
auto-balance function. In fact, the SSM-
2125 combines all the core functions of 
a complete Dolby Pro-logic system on a 
single chip — including active decoding 
matrix, centre mode control, noise gen-
erator and auto-balance. 

Auto-balance provides dynamic cor-
rection of left-right input signal-level 
imbalances, eliminating the need for 
manual user adjustments and improving 
centre-channel dialogue separation. The 
decoder's on-board auto-balance func-
tion alone replaces a cumbersome dis-
crete circuit composed of up to 24 active 
and passive components. In all, the com-

plete SSM-2125 integrates up to 30 
operational amplifiers and 10 voltage-
controlled amplifiers. A user-selectable 
Pro-logic bypass mode provides a high-
fidelity two-channel signal path without 
the need for external relays, while thin-
film resistors and laser trimming 
eliminates the need for external gain and 
offset trimming circuitry. 
With over 100dB dynamic range and 

0.015% THD, the SSM-2125's 18-bit 
equivalent audio performance rivals that 
of compact disc and digital audio tape. 
Furthermore, separation between any 
two channels is typically 35dB. 
For more information, circle 276 on 

the reader services coupon, or contact 
NSD Australia, Locked Bag 9, Box Hill 
3128; phone (03) 890 0970. 

Programmable delay line 
Dallas Semiconductor has introduced 

a series of four programmable 8-bit 
silicon delay lines. Designated the 
DS1020, the series can be programmed 
using a three wire serial or 8-bit parallel 
port and offers delay values that can be 
varied over 256 equal steps. 
The DS1020 is available in models 

with 0.25ns, 0.5ns, ins, and 2ns steps, 
with the fastest model offering a maxi-

mum delay of 73.5ns and the slowest 
model 52Ons. All models have an in-
herent (step zero) minimum delay of 
10m. After the user-determined delay, 
the input logic level is reproduced at the 
output without inversion. The DS1020 is 
TTL and CMOS compatible, and is 
capable of driving 10 74LS chips. Type 
load and features both rising and falling 
edge accuracy. 
For more information, circle 275 on 

the reader services coupon, or contact 
Veltek, 22 Harker Street, Burwood 
3125; phone (02) 808 7511. 

New DSPs 
Texas Instruments has released several 

new Digital Signal Processing (DSP) 
chips which make it possible for DSPs to 
be cost competitive in applications that 

have historically been filled by 16-bit 
microcontrollers, while offering five to 
ten times the performance of competi-
tive microcontrollers. 
Already, DSP has proven itself in both 

high performance and high volume ap-
plications like cellular telephones; fax, 
dictation and answering machines; and 
compact disk players; even in com-
puters, combining text and graphics 
functions with sound and live motion 
images for multimedia operation. Cost 
decreases and faster design cycle times 
are making DSPs an affordable option 
for cost-sensitive, mainstream systems 
requiring added horsepower. DSP costs 
are tied to performance, largely deter-
mined by the application's sample rate; 
the signal's bandwidth. Very low 
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bandwidth signals, around one kilohertz, 
are appropriate for digital control ap-
plications, while speech applications re-
quire about four kilohertz. For audio, 
the need jumps to 251cHz; radio extends 
to the megahertz range. 
For more information, circle 271 on 

the reader services coupon or contact 
Texas Instruments, 6 Talavera Road, 
North Ryde 2113; phone (02) 887 1122. 

8K x 9-bit 
FIFO/rate buffer 
Dallas Semiconductor has added to its 

range of first-in-first-out memory with 
the DS2013, an 8K x 9-bit FIFO featur-
ing asynchronous read/write operations. 
It offers full, empty and half fvll flags, 
and unlimited expansion capability in 
both word size and depth. 
The main application of the DS2013 is 

as a rate buffer, sourcing and absorbing 
data at different rates. The full and 
empty flags are provided to prevent data 
overflow and underflow. A half full flag 
is available in the single device and 
width expansion configurations. The 
data is loaded and emptied on a first-in-
first-out basis, and the latency of the 
retrieval of data is approximately one 
load cycle (write). The writes and reads 
are internally sequential, thereby requir-
ing no address information. The ninth bit 
is provided by support control or parity 
functions. 
For more information circle 278 on 

the reader services coupon or contact 
Veltek, 22 Harker Street, Burwood 
3125; phone (03) 808 7511. 

Analog multiplier 
Analog Devices' monolithic AD734 is 

a high accuracy and low distortion 
analog multiplier/divider. Operating 
with a small signal and full-power 
bandwidth of 10MHz, the multi-
plier/divider offers a slew rate of 
450Ve, a signal-to-noise ratio of 
94dB, and a guaranteed conversion ac-
curacy of 0.25% for high grade devices 
— a 4x improvement over competitive 
solutions. 
As a four quadrant multiplier, the 

AD734 can function as an oscillator, fil-
ter or voltage-controlled amplifier. 
When connected as a two-quadrant 
divider, the device can function as an 
automatic gain control (AGC) amplifier 
or an RMS-DC converter. Direct-divide 
mode also allows users to optimise 
dynamic range for varying input signal 
spans. Applications for the AD734 mul-
tiplier/divider include audio systems, 
sonar, analytical instrumentation, and 
RF and IF signal processing. A wide 

Micropower CMOS op-amps 
An ultra-low supply current of 10-

microamps, coupled with full rail-to-rail 
output swing, are the hallmarks of the 
new LMC6041 family of micropower 
CMOS operational amplifiers from Na-
tional Semiconductor. 
These high-performance op-amps are 

ideal for use in systems requiring very 
low power consumption such as bat-
tery-powered instruments and hand-
held meters. 
This family also features a low-input 

bias current of 2fA (femto-amps), which 
allows for higher system sensitivity in 
end-applications such as electrometer 
amps, and fire and smoke detectors. An 

input common mode range that includes 
a negative rail, combined with the rail-
to-rail output gives the widest possible 
signal range in single-supply applica-
tions including barcode readers, remote 
environmental sensors, and photodiode 
and infrared detectors. 
Available as single, dual or quad, 

these devices also feature insensitivity to 
latch-up, high output drive, and require 
no external pull-down resistors for 
swing to ground. 

For more information circle 277 on 
the reader services coupon or contact 
National Semiconductors, 16 Business 
Park Drive, Monash Business Park, Not-
tinghill 3168; phone (03) 558 9999. 

40MHz input bandwidth and low distor-
tion make the AD734 well suited as a 
demodulator or mixer in heterodyne 
receivers: the third order intercept point 
is +43dBm while the ldB compression 
point is +18.6dBm for an 8.46V signal 
across lk. Third order interrnodulation 
distortion (IMD) is a very good -75dB. 
The AD734 performs the mathemati-

cal function W = XY/U, where X,Y and 
U are fully differential analog input sig-
nals. In most applications no external 
components are required for operation. 
In multiplier mode the denominator 
voltage U can be derived internally from 
a 10V buried zener reference. As a two-
quadrant divider U is an external input 
variable and the AD734 functions with a 
1000:1 denominator range and a gain-
bandwidth product of 200MHz. 
For more information, circle 273 on 

the reader services coupon or contact 
NSD Australia, Locked Bag 9, Box Hill 
3128; phone (03) 890 0970. 

Surface mount PLCC socket 
Samtec has released a new surface 

mount PLCC socket with the same PCB 
footprint as the chip carrier itself. The 
socket's liquid crystal polymer body 
permits high temperature VP and IR 
soldering, and its open construction al-

lows full visual inspection of every 
solder fillet. An optional dual-polarisa-
tion pin system has one full round and 
one split pin to assure proper orientation 
and easy assembly. Precision stamped 
solder tails have a special 'micro-slot' in 
the tail for added adhesion of solder 
paste, and after reflow, superior 
mechanical strength for high stress sur-
face mount applications. The contact 

design places downward pressure on the 
PLCC so it remains in the socket. Sam-
tec PLCC Series sockets are available 
for chip carriers with 28, 32, 44, 52, 68 
and 84 leads. 
For more information circle 274 on 

the reader services coupon, or contact 
NSD Australia, Locked Bag 9, Box Hill 
3128; phone (03) 890 0970. 
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Data Acquisition Feature: 

The Datataker 600 
digital data logger 
Melbourne firm Data Electronics has been making microprocessor-based data logging units since 
1983, and has chalked up impressive sales not only within Australia, but also and perhaps more 
importantly overseas. Here's a look at their latest top-of-the-line logger, the model 600, which uses 
an innovative removable battery-backed SRAM memory card. 

by JIM ROWE 

The first Australian designed and 
manufactured digital data logger 
produced by Data Electronics was the 
Datataker 100, a compact low cost unit 
designed primarily for laboratory and re-
search applications. Still available, it 
provides for up to 46 analog inputs and 
also has 17 digital ports which can be 
configured for either input or output. 
Features of the 100 which contributed 

to its rapid user acceptance included low 
power consumption and an inbuilt back-
up battery, which allowed it to be 
operated from sources such as solar and 
wind generators; inbuilt scaling and 
linearisation for a wide range of com-
mon temperature sensors; communica-
tion via a standard RS232/RS422/RS423 
serial interface, for both programming 
and retrieval of data — either by direct 
connection or remotely via a modem; 
and an inbuilt firmware interpreter that 
allowed the unit to be programmed rela-
tively easily from either a computer or 
'dumb' terminal, using simple English-
like commands. 
Following on from the model 100, the 

firm developed the model 200, a similar 
but larger unit designed more for in-
dustrial applications. This is also still 
available, providing 50 analog inputs, up 
to 64 digital inputs and 21 digital out-
puts, and enhanced support for all com-
mon sensors and transducers. 
The model 200 has become widely 

used for industrial monitoring, data ac-
quisition and energy management. For 
example Datataker 200's have been in-
stalled by the Department of Housing 
and Construction at all three of 
Australia's Antarctic bases, to monitor 
all building services. 
More recently, Data Electronics has 

developed three further Datataker 
models again: the model 50, a low cost 
unit which can be configured for up to 
five differential or 10 single-ended 
analog/digital inputs, five TTL/CMOS 
digital inputs and five digital outputs; 
the model 500, a larger unit with up to 
10 differential or 30 single-ended in-
puts, four TTL/CMOS digital inputs and 
four digital outputs, and the ability for 
up to 32 loggers to be connected via an 
RS485 ' twisted wire' bus, to form a 
local network; and the model 600, which 
provides all of the features and facilities 
of the 500 plus an inbuilt ' mini console' 
with a 2-line-by- 16-character LCD dis-
play, three alert LEDs and five control 
buttons. 

All three of the new models also pro-
vide an important additional data 
memory facility. In addition to the 64K 
bytes of internal battery-backed RAM 
for data storage, they have a socket 
which accepts the new JEIDA/PCMCIA 
credit-card sized battery-backed-
SRAM cards. 
These are currently available with 

storage capacities ranging from 32K 
bytes up to 1MB, providing very com-
pact storage for anywhere between 
10,000 and 330,000 readings. 
As well as simply expanding the raw 

data storage capacity of the new loggers, 
the memory cards also provide a very 
convenient medium for transport of the 
logged data back to the host computer. 
So if a logger is to be operated remotely, 
at a site which makes it difficult to 
retrieve data N ia the RS-232C serial port 
even using a laptop PC, the data can be 
retrieved simply by unplugging a ' full' 
memory card and plugging in a fresh 
one. There is no disturbance to data log-

ging when this is done, as the logger 
simply uses its own internal memory as 
a temporary buffer until the new card is 
plugged in. 
Back at the host computer, data from 

the card can be retrieved simply using 
the Datataker Memory Card Reader. 
The memory card can also be used to 

load a new logging program or 
'schedule' into the logger, as an alterna-
tive to feeding it in via the RS-232C 
serial port — again a handy feature, 
where a logger is located at a remote site 
with restricted access. 

Model 600 features 
Described modestly by Data 

Electronics as ' the ultimate data logger' 
(how will they describe next year's 
model?), the new model 600 Datataker 
is nonetheless very impressive in terms 
of its features and facilities. The unit's 
30 analog input channels can be con-
figured either for separate single-ended 
use, or combined in trios for differential 
inputs — so you can have anything from 
10 differential inputs to 30 single-ended 
inputs, or a multitude of intermediate 
combinations (such as 5 differential and 
15 single ended). 
Each input can be software configured 

to suit any common scientific or in-
dustrial sensor or transducer, without 
any additional hardware. 
The range includes standard type B, C, 

D, E, G, J, K, N, R, S and T ther-
mocouples; platinum and nickel RTD's 
(resistive temperature detectors); ther-
mistors; temperature sensor ICs such as 
the AD590, LM335, LM35 and LM34; 
4-20mA current loop sensors; analog 
voltages, currents or resistances, with 
auto ranging over three decades; and 
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digital sensors. The unit is autocalibrat-
ing for all common temperature sensors, 
with an inbuilt thermocouple reference 
junction which is automatically 
calibrated against an LM35 temperature 
reference. 
The output of other sensors can be 

linearised and calibrated via the 
software, using up to 20 fifth-order 
polynomials with definable factors, 
and 20 linear spans, again with 
definable factors. 
The sampling resolution is 15 bits plus 

sign bit, with an accuracy of better than 
0.15% and a linearity of better than 
0.05%. Sampling is at 25 
samples/second, and for differential 
input configurations the common mode 
rejection is better than 90dB within a 
+/-3.5V DC range. Series mode line 
rejection is better than 35dB. 
Any of the analog inputs can also be 

used as a digital input, with adjustable 
threshold. When configured in this way 
they can also be used for frequency 
measurement (40Hz to 500kHz), or 
period measurement (2us to 25ms). 

In addition to the analog input chan-
nels, the 600 also provides four 1-bit 
digital 'ports', which can each be con-
figured as either inputs or outputs (in 
both cases ITL/CMOS compatible). As 
inputs they can be used for monitoring 

digital type sensors and switches, while 
as outputs they can be used to drive 
things like alarm flashers, sirens or 
emergency control relays. 
There are also three further 'counter' 

input channels, which accept pulses at 
up to lIcHz (optionally 1MHz) and each 
provides an internal 16-bit presettable 
counting register. 

Incidentally the basic 10/30 analog 
input capacity of the 600 can also be 
expanded with up to four external ex-
pansion modules, each of which 
provides 20/60 channels. 
The 600's firmware provides for five 

separate 'schedules' to scan the input 
channels — one for immediate single 
scanning, and the other four for 
programmed repetitive scanning. 
Timed scanning for the latter 

schedules can be programmed to occur 
as frequently as every second, down to 
as slowly as once every few months, 
while event-triggered scanning can be 
programmed to respond to any digital 
input or counter registration. 
Quite apart from simple scanning of 

designated inputs, the 600 can also be 
programmed to manipulate and reduce 
(loll down') the raw data obtained, to 
allow it to be both stored more efficient-
ly, and analysed more conveniently. 
The inbuilt firmware provides for 

averaging, calculation of standard devia-
tion, integration, recording of maxima 
and minima readings (with optional time 
stamping), difference calculation and 
cross-channel expression evaluation 
with arithmetic, logical and relational 
operators, trigonometric, logarithmic 
and standard intrinsic functions. 

In addition, it can be programmed to 
detect up to 120 different 'alarm' situa-
tions, where designated input values 
cross defined setpoints either singly, or 
in combination, and then in the event of 
these situations either set or clear digital 
outputs, return a text message to the host 
computer or carry out other actions. It's 
very powerful and flexible... 
The model 600 can operate from an 

external power supply of either 7-13V 
AC or 10-18V DC, with its internal 
1.2Ah rechargeable gel cell battery 
providing backup for between 10 hours 
and 65 days depending upon the scan-
ning schedules (which determine current 
drain). A larger 17Ah battery can be 
provided, to multiply these backup times 
by around 10 times. 
An interesting point is that when it's 

operating from the backup battery 
without an external power source, the 
600 automatically drops into a very low-
drain 'sleep' mode, in between scans. 
The drain in sleep mode is only around 
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Datataker 600 
350uA, which prolongs battery life con-
siderably. 
As noted earlier, an RS-232C/423 

serial port is provided for communica-
tions with the host computer or an inter-
mediary laptop — either directly, or via 
a modem, etc. The baud rate is selectable 
by DIP switches, for either 4800, 2400, 
1200 or 300bps. 
Alternatively, as noted earlier 

programs can be fed to the 600 from its 
host computer, or logged data retrieved 
from it, via the SRAM memory cards. 

In either case no special software is 
required, as all communications with the 
Datataker are essentially in plain ASCII 
text string format. This means that al-
most any standard communications 
software package can be used to 'talk' to 
the logger, although Data Electronics 
has written a special package called 
Decipher which is custom-designed for 
the job. 
The programming language used for 

the 600 (and indeed for all of the other 
Datataker models) is in a concise, al-
though somewhat terse, descriptive lan-
guage. A sample scanning command 
would have the format 
R1OM D T 1V 2R 3F 4TN LOGON 

where '1210M' means repeat the follow-
ing scan every 10 minutes; 'D' and 'T' 
mean record the date and time; ' 1V' 
means scan input channel 1, and record 
its value in volts; `2R' means scan input 
2, and record its value in ohms; '3F' 
means scan channel 3, and record the 

input signal frequency; `4TN' means 
scan channel 4 and record its value as a 
temperature, as measured by a type N 
thermocouple; and finally 'LOGON' 
means log all of the scanned data to the 
memory. 
As you can see it's quite logical, al-

though the fact that the Datataker can 
perform such a variety of functions and 
be configured in so many ways means 
that the programming can get quite 
involved. 
Along with the basic scanning com-

mands there are commands to control 
counter/timer channel status, specify 
logical/arithmetic/relational data reduc-
tion, specify or request information on 
logger configurations, modes and 
stored/active schedules, and so on. 
The format used for the logged data is 

of course determined by the commands 
sent to it, but is again basically just a 
series of text strings. For example the 
sample scanning command just given 
would tend to generate data in the for-
mat 

Date 03/07/1991 
lime 09:00:00 
1V 1254.1 mV 
2R 543.27 ohms 
3F 2450.6 Hz 
4TN 847.3 Deg C 

Date 03/07/1991 
Time 09:10:00 
1V 1254.6 mV 
2R 543.21 ohms 

3F 2457.3 Hz 4TN 845.9 Deg C 

and so on. If desired, the logger can easi-

About data logging 
There are many areas in industry and science where a number of physical quantities 

need to be measured regularly, and the measurements recorded each time to produce 
a 'log of events' or database, to allow later reference and/or analysis. Examples are 
'logging' the critical temperatures, pressures and rates of flow for an industrial process, 
or the soil moisture and air temperature readings for a study of plant growth, or the 
levels of certain toxic chemicals in a river, for a pollution monitoring project. 

For many years, this kind of data logging was performed using analog chart re-
corders — based on either a heavy-duty moving coil meter movement with an ink pen 
attached to the pointer, or a motor-driven plotter using potentiometric nulling, and in 
either case recording the data as a graph on either a linear or circular paper chart. 
However during the last decade or so, digital technology has gradually taken over. 
A digital data logger is essentially a dedicated microcontroller, programmed to accept 

inputs from a number of sources. These can include DC or AC voltages or currents, 
where these are directly available; derived signals such as readings from counters and 
timers; simple digital 'state' signals from switches and sensors; and signals from 
transducers such as tachometers, pressure transducers, flowmeter heads, strain 
gauges, auto-balancing bridges, thermistors, thermocouples and 'RTDs' (resistive 
temperature detectors). 

Generally the logger is programmed to 'scan' or monitor these inputs sequentially, 
either at predetermined intervals ( in response to an inbuilt real-time clock) or in 
response to a ' trigger' event — such as the value of one or more of the input quantities 
moving above or below a preset value, or outside a preset range. 

All of the input values may be recorded after each measurement scan, along with the 
date, time and any other relevant reference information such as ambient temperature, 
relative humidity, etc. The resulting measurement log is stored either on a magnetic 
medium (e.g., floppy disk or tape), or in a semiconductor memory, and thus made 
available for further reference and analysis — in most cases, via a separate computer 
system. 

ly be programmed to add more wordy 
descriptions to each reading. 
The data format is in fact quite com-

patible with many spreadsheet packages 
like Lotus 123 and Microsoft Excel, as 
well as with more specialised software 
such as Labview, Labtech Notebook and 
Labtech Control. So it's quite easily 
transformed into charts and other 
graphical representations. 

Trying one out 
Data Electronics very kindly made a 

sample Datataker 600 available to us for 
evaluation, complete with a copy of its 
custom Decipher software package, and 
we were accordingly able to put it 
through its paces. 
The unit came complete with a small 

12V/300mA DC plug-pack supply, to 
keep the battery topped up. We hooked 
up a few thermocouples and small 
power supplies (acting as substitutes for 
test voltages) to its inputs, and also con-
nected its RS-232C comms port to an 
IBM-compatible PC (a 386SX clone, ac-
tually), using the DB-9 cable able sup-
plied. 
Then we fired up Decipher, which 

has a semi-graphical user interface, 
and proceeded to try a bit of elemen-
tary data logging. 

It took us a while to get the hang of 
Data Electronics' programming lan-
guage, but this probably reflects 
more on our lack of familiarity with 
data logging than on any possible 
deficiencies in the language itself. 
Before long we were confidently send-
ing little logging 'schedules' to the 600, 
querying its status, and getting back the 
expected data. 
Overall, our impressions from this 

'hands on' trial are that the Datataker 
600 is indeed a most impressive unit, 
with the power, flexibility and ease of 
use to make it suitable for a very wide 
range of data logging applications. 
Quoted price of the basic Datataker 

600 unit, including internal memory for 
16,000 readings, inbuilt 1.2Ah battery, 
AC mains adaptor, IBM RS-232C cable 
and user manual is $ 3500, with 
Decipher Plus available for a further 
$495. 
The firm can also supply memory 

cards and readers, larger batteries, in-
dustrial and portable protective 
enclosures, thermocouple wire and of 
course the other (lower cost) models in 
the Datataker range. 
For further information circle 201 on 

the reader service card, or contact Data 
Electronics, 46 Wadhurst Drive, 
Boronia, Victoria 3155; phone (03) 
801 1277. • 
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WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS. ..WOOD FOR CHIPS...VVOOD FOR CHIPS...WOOD FOR CHIPS...WCOD FOR CHIPS...WCOD 

e  
Connector 
"Extra Special" 
Do you use lots of D25 connectors? 
Then take advantage of this bulk buy 
special - Buy in 50's and you'll pay 
¡pst 70c a connector! That's right 
D25's male or female (not mixed) 
are just $35.00for 50. 
Backshells to suit ;40.00 for 50. 

(Yes that's 80c each!) 

Crazy Printer 
Cable Clearance 
What are you paying for printer 
cables? Around $20? Look at this - 
a 2m cable with 90° Centronics 
connector (Saves fouling up your 
paper feed!). Usual D25 plug at the 
other end. 
Our price? Nine dollars fitly. $9.50. 

No, we havent left the ' 1' out! 

The NEW 
SC5000A DIC 
Desoldering 
Tool. 
Now fitted with 80W heater, NEW 
Hot air nozzle makes it easier to 
remove surface mount devices. 
Price is unchanged at $399 ex tax 

($478 inc tax) 
If you're working on surface mount 
devices you'll need the 

SMD Removal 
Kit. 
steel wire ana due sous, wire 
holder, blade holder and hot air 
nozzle. $82.80 

Save Problems and Cost with 

MEMOREX  
GENUINE PREMIUM GRADE DISKS 
5 1/4 2S/2D $16.95 per 10 
5 1/4 2S/HD $24.95 per 10 
3 1/2 2S/20 $24.95 per 10 
3 1/2 2S/HD $49.95 per 10 

Switchable 
RS-232 Lead 
Easy and quick te change 
conligu rations with Deswitches 
built into both 25-pin "D" plugs. 
Allows various combinations of TXD 
and RXD as well as handshaking 
between pins 2,3,4,5,6,8 8, 20 al 
computer end and pins 
2,3,4,5,6,8,11,14,19 8, 20 at 
terminal end. 
Five connecting wires including 
ground, two wires connected 
straight through, three wires 
switchable. Gold plated contacts. 
Length 2m $39.95 

Data Switch 
Boxes 
Six models to choose from 
"D" Type 
9 pin 2 way $45.00 
25pin 2way 45.0D 
25pin 3way 65.00 
25pin 2way automatic 199.00 
Centronics 
36pin 2way $45.00 
36pin 3way $65.00 

Custom Cables 
il you ian't find what you want, 
we'll make il for you! Our service 

now includes 
• "D" type connectors with 

shielded cable 
• IOC types onto flat cable 
• BNC types Onto con. 

Call us lor a quota! 

Mini 
Drill 

Press 
Suitable for 
Hobby Drill, 

Arlecl, 
Dremel etc. 

Precision 
German stand 

with a very 
smooth action. 
Use vertically 

or horizontally. 
44.! No excuse now 

e 

for holes in the 
wrong place! $59.95 

We also have the 

German Elektro 
Hobby Drill 
to go with it. 20,000 rpm!! 

Value at $99.50 

Ultrasonic 
Cleaner 
The latest high-tech way to clean 
PCB's, switches, watches, drafting 
pens - even your dentures! Let the 
millions of tiny cavitation bubbles 
clean the surface 40030 Urnes per 
second. 165x90x5Omm container 
holds half a litre and is made of 304 
stainless steel. Some people are 
charging a lot more. 

Our's are only $150 

Power Supplies 

»deree 

GP03020 DC Power Supply '\ 
• 2 by 30V/2A variable outputs 
• Fixed 5V/3A and 5V/1A outputs 

$725.90 ($625 ex tax) 
01,03030 DC Power Supply 
• 2 by 30V/3A variable outputs 
• Fixed 5V/3A and 5V/1A outputs 

$743.00 ($645 ex tax) 
GPR3030 DC Power Supply 
• Single 30V/3A output 
• Fine/Coarse control 

$280.50 ($245 ex 

"When it comes to using Serialtest 
to diagnose a practical sella! 
communications set- Up, most users 
will find the package easy- to-drive, 
yet a powerful d agnostic tool..." 

Rob Evans EA. May 91 

SerialTest serial 
data analysis on 
your PC 
This is an MS-DOS software and 
cabling package which enables 
technicians and engineers to 
perform serial data comms analysis 
It offers sophisticated problem - 
solving facilities at a fraction of the 
cost of dedicated hardware systems. 
SerialTest provides a window onto 
RS232 lines operating either as a 
passive observer or actively sending 
data or control sonals to simulate 
either at DTE or OCE device. 
Triggers can be defined based on 
error conditions or data to initiate or 
terminate monitoring sequences. 
• Handles baud rates up to 

115.2kbaud. 
• View each byte in ASCII or 

EBCDIC, decoded to hex, decimal, 
binary or octal 

Why pay up to $150 for a label? 
Take a close look at APPA 

multimeters. Look familiar? That's 
because they're sold under different 
brand names. And that means you 
could pay a lot more than you need 
to. We've seen the top of the line 
model selling at around $ 150 more 
than our price. So you're paying that 
much extra just for the brand label! 

1•121 1110110d ..ctot doue 6. th •rroe keys and press I OMRI. 

• Writes captured data directly to 
disk to allow maximum capture 
butter 

• CRC checksum calculations 
• Auto-configuration to any of the 
comms ports 1 to 4 

• Time-stamping (absolute and 
relative) inclucing delta time 
calculations 

• Split line DTE mer DCE display 
$395 plus sales tax 

Send $10 for a demo disk, 
refundable on purchase. 

PORTASOL 
PROFESSIONAL 
SOLDERING KIT 
See E.A. April 88. No cords or 
batteries yet it gives the equivalent 
of a 10 to 60W iron. Up to 90 
minutes continuous use from a 
single fill. Tip temperatures as high 
as 400°C can be set. The kit 
includes one soldering tip, a hot 
knife, blow torch and hot blow. Cap 
contains a flint hotu. Comes in a 
handy case (with stand for the iron) 
almost fits in your pocket. $79.95 
PORTASOL STANDARD 
SOLDERING IRON 
We've sold hundreds of 'em to 
servicemen and technicians. 
Complete und ready to use with just 
the iron and bit $39.95 
Spare tips are each $12.95 
Portasol gaSspeclically designed 
for PORTASOL 150g $ 5.95 

L•ghlet • ArMustabee'rom 1040« 

6.98 
1.0 LU', PMU Or, tz 

etaer 

*M. 

MI ' y 

t 

tar 

MO•dl 

BOA COU V tee. 

et _I. :t• 

APPA 93 •• 

ktMet -111.1 ne. ,14..0 

ai 11111 41111 

ted, 

AP;;. 98 

Geoff Wood Electronics Pty Ltd (inc ln NS 
229 Burns Bay Road, (Corner Beatrice Street), Lane Cove West N S W 

Mail Orders to — P 0 Box 671, Lane Cove N SW 2066 

Telephone : (02) 428 4111 Fax : (02) 428 5198 
8.30am to 5.00pm Monday to Friday. 8.00am to 12 noon Saturday 

Mail Orders add $5.00 min to cover postal charges 

Next day delivery in Sydney add $5.00 

All prices INCLUDE sales tax unless stated otherwise 
Tax Exemption Certificates accepted if the line value exceeds $ 10.00 

BANKCARD, MASTERCARD, VISA, CHEQUES or CASH cheerfully accepted. 

Look al the Matures - 
• Large high contrast display - 

The 95 and 98 have analog bar 
graphs too 

• Colour coded input terminais 
and function switch toe easy 
setting 

• Probe storage clips built in for 
easy two handed measuremenh 

• The 95 is water resistance for 
induslrial use 

• Shockproof for a drop of 1.5m! 
• Built-in till stand 
• Automatic power- off 
• Meet IEC 348 Class II and 

UL1244 standards for sale 
operation 

Model 93 
• 1999 count 
• Large 20mm high contrast LCD 

readout 
• 8 Functions - Vdc, yac, Acte, Aac, 

Ohms, Diode, Frequency, 
Capacitance 

• 0.5% de accuracy 
Ranges 
Vdc 200mV, 2V, 20V, KW, 1000V 
Vac 200mV,•2V, 20V, 200V, 750V 
Adc 2000A, 2mA, 20mA, 200mA, 

2A, 20A 
Aac 2001.1A, 2mA, 20mA, 200mA, 

2A, 20A 
Ohms 20061, 2ko, 20kfl, 200kfZ, 

2M("1, 20M11 
Frequency 2kHz, 20kHz, 200kHz 
Capacitance 2nF, 20nF, 200nF, 2pF, 

20pF 
Also available - 
Model 93T with transistor tester in 

place of 2A range $142.80 
Model 96 
• 3 1/2 digit plus 41 segment ' 

analog bar graph 
• Autoranging or manual selection 
• 6 functions - Vdc, yac, Adc, Aac, 

Ohms, Diode 
• Water resistant 
• Data hold 
• Memory offset 
Ranges 
Vdc 200mV, 2V, 20V, 200V, 1000V 
Vac 200mV, 2V, 20V, 200V 750V 
Adc 200uA, 2mA, 20mA, 200mA, 

2A, 20A 
Aac 200pA, 2mA, 20mA, 200mA, 

2A, 20A 
Ohms 2000, 2kn, 20ka, 200n/, 

2840., 20Mn 
$166.80 

Model 98 
• 3 1/2 digit plus 41 segment 

analog bar graph 
• Autoranging or manual selection 
• 8 Functions - Vdc, Vac, Adc, Aac, 

Ohms, Diode, Frequency, 
Capacitance 

• Data hold 
• Memory offset 
Ranges 
Vdc 200mV, 2V, 20V, 200V, 1000V 
Vac 200mV, 2V, 20V, 200V, 750V 
Adc 200pA, 2mA, 20mA, 200mA, 

2A, 20A 
Mc 200pA, 2mA, 20mA, 200mA, 

2A, 20A 
Ohms am, 2ko, 20kn, 200kn, 

2680, 20MSZ 
Frequency 2kHz, 20kHz, 200kHz 
Capacitance 2nF, 20nF, 200nF, 2pf, 

20pF 
$214.80 

Model 76 Component Tester 
Does the things your multimeter 
doesn't! 
• Capacitance 200pF to 20pF 
• Resistance mon to 20Mfl 
• Transistor hie and Iceo 
• Diode displays VI at 1mA 
• LED displays Vf at 2Ma and 10mA 
• Battery tests 9V and 1.5V cells 
• SCR Pass/Fail test 

$142.80 
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Data Acquisition Feature: 

Industrial 386SX SBC 
is made in Australia 
Local firm JED Microprocessors has just produced a compact single-board computer for industrial 
'embedded' applications, which is based on the 80386SX processor and designed to be fully 
software compatible with the IBM PC-AT machine. This makes for very easy development of 
applications software. 

by ED SCHOELL 
Managing Director, JED Microprocessors 

To most people, the word 'computer' 
calls up a vision of a box in a room or on 
a desk being used by an operator sitting 
at a keyboard, looking at a screen and 
waiting for a printout. However in 
today's world many, many more com-
puters are embedded inside hardware ap-
plications — all the way from musical 
birthday cards to complex scientific in-
struments and industrial controllers. 
While there may not be a manufactur-

ing industry in Australia building com-
puterised birthday cards, there certainly 
is an active industry, even in these dif-
ficult economic times, designing and 
manufacturing industrial controllers. 
This market is spread Australia-wide, 

and usually consists of smaller com-
panies with vertical market and design 
experience in specific sectors (e.g., coal 
mining, environmental and weather 
monitoring, batching and weighing). 
This market is proving quite resilient and 
needs easy-to-apply hardware which can 
be programmed quickly, preferably in an 
efficient high-level language, because of 
the usually small number (1 to 1000) of 
units produced with a common program. 
Board requirements for this market re-

quire PROM code storage ability, high 
reliability (without fans and filters), low 
power consumption (often from bat-
teries), compact size and mechanical 
convenience (i.e., stacking expansion 
rather than boards at right angles). 
Added to this is the need for PC com-
patibility, for reasons of user familiarity, 
code and compiler reuseability — and 
the low cost of compilers, operating sys-
tems and associated software in the first 
place. The other obvious requirement for 
boards in this market is logic I/O func-

tions, so the board can interact with the 
world around it. 
With many years of experience in this 

applications area, we at JED 
Microprocessors perceived a market 
niche which defined the board described 
below. Market research defined the need 
for AT-style performance as the mininum 
requirement. But the architectural en-
hancements of the 80386 offered better 
memory and multi-tasking control, so an 
80386SX was the logical choice for the 
'engine'. 
This, then, is the basic concept of the 

new JED 386SX Industrial AT single-
board computer (SBC) — a fast, embed-
dable board designed to provide users in 
this marketplace with a complete high-
performance system on one board. It is 
designed for applications where PC 
power and performance are needed in a 
small system, which also follows PC 
standards implicitly as far as the 
programmer is concerned. It also offers 
rugged hardware suitable for operation 
in difficult environments or remote sites. 
The new single-board machine con-

tinues the JED tradition. JED boards all 
use low power consumption CMOS 
technology, with many interfaces 
provided on board; PROM-based pro-
gram storage on board; options of 
CMOS battery-backed data storage on 
board; and bus-compatible interfacing to 
add-on cards. It also has over 80 logical 
I/O lines. 
The board is shown in the photo. It 

measures only 280 x 135mm (11" x 5.3") 
and draws less than four watts from a 
single 5 volt power supply! 
The board uses a 386SX CPU — a 

processor in the Intel 8086/186/-

286/386/486 family which is a 32-bit 
machine inside, but has a 16-bit system 
bus. It has all of the multi-tasking and 
other extra features of the 386, allowing 
use with new operating systems and sys-
tem software designed for the 386, as 
well as offering full PC XT/AT com-
patibility. 
The CPU is used with the Intel/VI—SI 

`Topcat' chip-set to produce a system 
which is 16-bit AT bus compatible. It 
runs with either a 16MHz or a 20MHz 
system clock and an 8MHz AT bus 
clock. The Topcat chip-set is one of the 
most integrated ones available, with bus 
drivers for the slot-bus on the chip-set. 
Using a ` chip- set' is the only 

reasonable way to generate a system of 
this complexity in Australia without 
enormous expense and complexity. The 
two 160-pin Topcat chips replace over 
100 conventional chips, saving power, 
design time and prototyping time and 
making it feasible to design a computer 
of this complexity for the 'niche' market 
we defined above, in Australia. 

Gate arrays 
The JED design uses two Xilinx gate 

arrays for other complex logic functions. 
This again allows the equivalent of many 
packages to fit into a small, low-power 
package, without expensive masking 
charges and the risk of costly design er-
rors causing discarding of faulty chips. 
A 387SX maths co-processor in a 

PLCC socket is an option for maths-in-
tensive applications. 
Up to 16M bytes of dynamic RAM in 

SIMM packages can be placed on the 
board, and is supported directly by the 
Topcat chip-set. 
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Three different SIMM sizes can be 
used (256K, 1M and 4M byte), allowing 
RAM sizes of 512K, or 1, 2, 4, 8 or 16 
megabytes to be installed. EMS (LIM-4) 
and extended memory control is handled 
by the chip-set, as is shadowing of the 
main and video BIOS's into high speed 
16-bit RAM, and interleaving of banks. 
Fast 8Ons RAMs are used for zero wait-
state performance. 
As well as three 32-pin PROM/RAM 

sockets on the board, a memory expan-
sion connector allows piggy-back 
memory boards to be added, forming a 
'second storey' with up to 16MB of 
PROM disk (or a mixture of RAM, 
PROM and flash memory). 
The PROM-disk BIOS configures 

EPROM memory to appear as a read-
only drive-C for programs (and the 
CONFIG.SYS and AUTOEXEC.BAT 
files). All RAM is configured as a 
read/write drive-D for data files. This al-
lows easy development using a hard disk 
with standard DOS compilers, for sub-
sequent transfer to solid-state-disk 
without modification. 
PROM or RAM credit-card memory 

card devices can also connect into this 
memory expansion header, and ap-
propriate decode and address lines allow 
a small system front-panel-mounted 
connector to interface to 34-way, 68-
way, and any other format card defined 
in the future. 
For high-reliability semiconductor-

based memory applications, this system 
provides all that is needed, either on the 
CPU board, or on the piggy-back second 
layer memory board. 
One of the gate arrays contains the 

majority of the `glue' functions needed 
to interface memory and I/O sections of 
the board. This produces chip decodes 
for three 32- pin PROM or RAM sockets 
and provides paging and control, allow-
ing these sockets to act as a 
PROM/RAM disks. One socket contains 
the CPU BIOS, the VGA BIOS and any 
other BIOS programs the system needs. 
It also contains the pattern to set up the 
gate array logic to the correct intercon-
nection pattern. 
The sockets are wired to accept 

EPROMs up to 1MB, static RAMs up to 
128KB (or larger) and pseudo-static 
RAMs up to 512KB. The RAMs can be 
battery backed. A watchdog and power 
monitoring chip aids system security. 
Two sockets can also be equipped with 
12-volt 'flash' EPROMs, allowing on-
board programming and downloading of 
software to the board in remote sites, via 
a modem with automatic loading into 
flash EEPROM. 
A rechargeable lithium battery, with 

on-board recharger, is provided so that 
the system clock (in the Topcat chip-set) 
and the backed-up memory chips are 
kept alive. (A special line from the bat-
tery-backed power supply system 
provides a power line, even when the 

system power is switched off, for these 
battery-backed devices, so the on-board 
lithium cell is only needed when the 
power is unplugged or the system is in 
transit.) 

Disk system support 
The board has an Integrated Drive 

Electronics (IDE) buffered hard disk in-
terface for drive capacities from 20MB 
up to 350MB (3.5"). These drives are 
available at a reasonable cost from a 
number of manufacturers, and the power 
supply to these drives is controlled. 

Suitable ranges of drives with low 
power consumption, good rugged 
mechanics (designed for laptops) and 
voice-coil speed in a small package are 
made by Conner and Quantum. They do 
not require air-flow cooling, which fits 
into the concept of this low-power CPU 
board mounted in a sealed box with no 
air flow, even in high temperature en-
vironments. 
A National Semiconductor DP8473 

floppy disk interface chip covers 360KB 
to 1.44MB drives. The cable to the 
drives can accommodate three floppy 
drives of various densities. Again, the 
drives can be powered down when not in 
use. 
The board is supplied with a Quadtel 

BIOS in PROM. This BIOS is designed 
to support the feature registers of the 
Topcat chip-set, and in extensive testing 
we have found perfect compatibility 
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Australian SBC 
with all the software we have tested. 
This includes compilers, debuggers, 
Microsoft's Windows 3, PCAD and Max-
route CAD packages, just to name a few. 
To the BIOS PROM we have grafted 

in the Trident VGA BIOS of which JED 
is also a licencee, and we use a EPLD on 
the board to map these into the correct 
BIOS spaces. Thus the stackable video, 
network and other cards which would 
normally have PROM BIOS extensions 
on their boards are all grouped into one 
PROM on the main board and are 
mapped into their BIOS extension areas 
automatically. 
The board can be supplied with ROM-

DOS, an operating system with support 
for solid state disk, or it can run under 
MS-DOS, DR-DOS, and Windows, as 
well as a variety of multi-tasking 386-
mode operating systems and laboratory 
or scientific packages needing the task 
switching facilities provided in a 386. 
Two serial ports, a parallel printer port, 

the AT keyboard and PS2 mouse control-

lers and several system decoder outputs 
are provided in one VLSI/Intel 'combo' 
chip. 
LT1133 (RS232) drivers on the board 

are provided for serial interfacing, and a 
TTL/CMOS level serial connector al-
lows users to add opto-isolated RS485, 
fibre-optic or other drivers off-board for 
long-distance industrial communica-
tions. 

In industrial interfacing to remote 
serial I/O, we feel strongly that opto-
isolation of the communications lines is 
essential, and for years have been 
providing small interface boxes for this 
function (the JED STD-990 and STD-
995). This port on the board extends 
opto-isolation to the system with a small 
opto-isolator which mounts on the back 
of a panel connector. 
An XT-bus expansion connector al-

lows piggy-back (stackable) interface 
cards to be added at the right-hand end 
of the board. The first ones designed are 
both VGA video boards. One, using a 
Trident chip set allows 1024 by 768 line 
maximum capacity (16 colour), 800 by 
600 (256 colour) as well as CGA, Her-

JED and the birth of an Australian PC ••• 
JED Microprocessors began in 1976 as a part-time activity of owners and 

directors Junette and Edwin Schoell, working in their house in Boronia on the 
side of the Dandenong Ranges, about 30km east of Melbourne. Edwin ran the 
Applications Engineering department of National Semiconductor, and JED 
was started to design, and offer as kits, a range of 6" by 8" microprocessor 
boards using the 16-bit PACE microprocessor. (National encouraged this ac-
tivity as a means of getting more users for their chips.) 

Edwin's background in electronics began with reading EA's predecessor 
Radio and Hobbies, and making a 'Transporta 4' four-transistor radio, as a 
primary school student in 1957. Short-wave radio followed, with EA projects 
winning prizes in the Adelaide JAYCEE Science Fair, leading to an amateur 
radio licence (VK5ZTS & VK5NZ), and a degree in Electronics Engineering 
from the South Australian Institute of Technology, granted in 1967. 

After joining Hawker Siddeley Electronics he working in the United Kingdom, 
on the design team of an early industrial control computer in 1968 and 1969, 
which was used in an RAAF project. Back home, he built the digital telemetry 
sections of the AMSAT-Australis 8 Satellite, and moved to National Semicon-
ductor in 1972, specialising in microprocessor and microcomputer design and 
applications. 
JED manufactured an STD-bus board based on the INS 8073 (Tiny-BASIC) 

in 1981, and sales of this popular board launched the company full time in 
1984. A similar CMOS Z80-code computer (also STD-bus) released in 1984 
and revised in 1989 now has 2,500 systems installed, arid JED has grown to 
16 staff with an office/factory in central Boronia. 
Chris Mason, a graduate from Melbourne University in 1975 and fellow staff 

member at National, spent four years with Terran Computers, Melbourne, 
designing PC-compatible computers. Chris joined JED in March 1990, and the 
first JED 386-SX was sent to a customer just one year later. 
The schematic of the new JED PC was designed on- screen using PCAD, 

and laid out interactively using Maxroute (a $9,500 package) running on a 
Terran 486 machine. PCB layout took 110 hours of CPU time, and the first 
prototype was on a two-sided PCB using .004" design rules. This was made in 
Australia by Lintek in Canberra, using a unique plating-up process. However 
because of noise problems when running external TTL-logic boards on the 
PC96 bus, it was decided to do the production revision in 6-layer, adding a 
ground and a VCC plane in the centre, and to use .008" design rules. This 
board runs faultlessly, and only had a couple of very minor changes. Thus only 
two revisions got us to production of an exciting Australian product. 

cules, EGA and normal VGA (in 16 and 
256 colour modes). It supports the VESA 
standards. 
The second one uses a new Western 

Digital controller, allowing for VGA-
resolution LCD and EL (electrolumines-
cent) display technologies. 
JED plans to develop other boards for 

this connector: Ethernet, IEEE-488, 
extra UARTs or SDLC I/O cards can 
also go here, as well as custom-designed 
I/O boards. 

Expansion modes 
A high-reliability 96-pin DIN 41632 

connector is included to provide AT bus 
slot expansion. A 96-pin DIN standard 
known as the PC/96 is followed on this 
connector, but this is electrically com-
patible with a standard AT bus. (This 96-
pin version of the AT bus, as defined in 
the IEEE P996 ISA bus documentation, 
was originally proposed by Intel and 
used on Intel Multibus II boards as the 
P2/aPC connector.) 
JED intends to produce a family of 

cards using this bus as a high-reliability 
I/O card family, with analog and digital 
I/O cards on a Eurocard format. Extra 
custom single interface cards can also be 
mounted alongside with a 90° DIN con-
nector. 
Some 83 I/O lines (beside the PC 

parallel printer port) are provided on the 
board. I/O interfaces from the memory 
paging gate array are pinned out via two 
connectors, one as a 26-pin I/O (with 
twin 8-bit ports with strobes) and one as 
the JBUS I/O expansion system. 
The I/O can connect to the DataSafe 

device from JED, a 25 x 50 x 100mm 
diecast metal box containing up to 
256KB of CMOS battery-backed RAM, 
and usable as a portable data storage 
device for retrieving data from data- log-
gers, etc. 
The J-Bus interface port allows a 

family of DIN-rail printed circuit boards 
with industrial screw-terminal analog 
and digital power I/O to be addressed 
directly from the 386-SX board. 

Re-wireable I/O gate array 
A Xilinx RAM-based gate array wired 

to three more 26-pin I/O headers allows 
56 I/O lines to be customised as I/O 
ports, with bit addressability, strobes, 
latches, up-down counters, encoder 
phase detectors or whatever takes your 
imagination. The configuration can be 
loaded from disk or PROM, and a cus-
tom design service for the I/O is avail-
able from JED. Links are provided to 
allow logic inside the gate array to inter-
act with the interrupt and DMA systems 
of the system. 
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Here is the layout of the JED 80386 single board industrial PC, showing the main components and connectors. 

Gate arrays with up to 9,000 gates can 
fit into this socket. Thus a great deal of 
digital I/O is available on the main 
board, without having to add bus expan-
sion and extra I/O boards. 
Power for these (and other) I/O con-

nectors which have 5 volts on them is 
protected by an on-board circuit-breaker, 
protecting the board from external 
shorts. 
As well, an I2C port on the board al-

lows remote LCD displays, analog in-
puts, and remote functions on panels, 
etc. (The ILC concept originated with 
Philips, and we use their chips for these 
functions.) 

Cases, power supplies, etc. 
A range of power supplies to suit are 

being produced by JED, and run from 10 
to 60 volt DC inputs, or 24 or 240/110 

volt AC inputs. Applications where 
vehicle power (12 or 24 volts), external 
battery power (12, 24 or 48 volts) or 
solar panels are all suitable power sour-
ces. As mentioned above, the board 
draws only 4 watts! 

All of these power supply options 
come with integral battery backup and 
charger, and various isolation options. 
The battery charger modules and 
regulator modules are designed to drop 
into customers' systems easily, and are 
able to supply controlled power to other 
sections of a total system as well as the 
JED CPU board. 
One option, interfaced to an I2C inter-

face from the CPU board, is remote 
clock and power control inside the 
power supply, allowing automatic start-
up of the power supply (and hence, the 
computer) at pre-programmed times. 

We anticipate that most users will be 
buying the systems as boards to embed 
in their own cases and then burying them 
inside their own equipment. However 
pre-packaged systems will be available 
from JED, for customers who do not 
want to do their own case or system 
manufacture. 

Ideas for JED produced cases include 
19" rack versions and a compact book-
shelf design for laboratory or office 
users. 
The JED 386SX AT has various op-

tions, and starts at $ 1,080 in small quan-
tities, which includes 2MB of 80 
nanosecond RAM. 
JED Microprocessors is located at Of-

fice 7 & 8, 5-7 Chandler Road, Boronia, 
Victoria 3155; phone (03) 762 3588, or 
fax (03) 762 9639. 

Australian Computers & Peripherals from JED... Call for data sheets. 

The JED 386SX embeddable single board computer can run with 
IDE and floppy disks, or from on- board RAM and PROM disk. It 
has Over 80 I/O lines for control tasks as well as standard PC I/O. 
Drawing only 4 watts, it runs off batteries and hides in sealed 
boxes in dusty or hot sites. 
It is priced at $ 999 ( 25 off) which includes 2 Mbytes of RAM. 

JED Microprocessors Pty. Ltd. 
Office 7, 5/7 Chandler Rd., Boronia, Vic. 3155. Phone: ( 03) 762 3588 Fax: ( 03) 762 9639 

Jeo 

$300 PC PROM 
Programmer. 
Need to programme PROMs from your PC? 
This little box simply plugs into your PC or Laptop's parallel printer 
port and reads, writes and edits PROMs from 64Kb to 8Mb. 
It does it quickly without needing any plug in cards. 
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Data Acquisition Feature: 

New Products 
for Data Acquisition 
Intelligent RS232 card 
Priority Electronics has released the 

PCL-744, an intelligent eight port RS-
232 interface card. 

It has been designed for industrial ap-
plications where a PC has to communi-
cate with multiple stations or PLCs 
through RS-232 interfaces. 
Each PCL-744 is equipped with a 

V20 8MHz CPU that handles system 
setup and interface activities. This 
means that typical communication 
problems experienced by non-intel-
ligent interfaces such as losing data or 
overloading the CPU, can be avoided. 
In addition, the PCL-744 features 

complete modem flow control signals 

such as RTS, CTS, DSR, DTS and 
DCD. Up to four PCL-744s can be in-
stalled to attain 32 concurrent ports on 
one system. 

Installation and application is made 
simple with easy to operate DOS device 
drivers supplied with each PCL-744. 

These include high level language in-
terfaces for Turbo C, Microsoft C, 
Quick, BASIC, CLIPPER and Turbo 
PASCAL, as well as assembly lan-
guage. 
For further information circle 204 on 

the reader service coupon or contact 
Priority Electronics, 7/23 Melrose 
Street, Sandringham 3191: phone (03) 
521 0266. 

VGA colour frame grabber 
Capable of capturing five frames per 

second in 256 colour VGA resolution, 
the 0C-20 from Boston Technology is a 
full size PC/XT/AT card which will 
store the captured image in PC-
Paintbrush, Page Maker, Ventura Pub-
lisher, ColoRIX, Halo, 
Autodesk-Animator (OF) and Pizazz 
Plus formats. 
The 0C-20 card can capture at resolu-

tions from 320 x 200 x 4 bit up to 640 x 
480 x 12 bits. 

It can show live grey-scale pictures 
directly on your monitor for framing, 
focusing and selecting images, before 
grabbing, without the need of an extra 

Data acquisition 
card for AT's 
National Instruments Corporation has 

announced its highest performance, 
multifunction analog, digital and timing 
I/O board for PC AT and compatible 
computers and EISA personal com-
puters. The AT-MI0-16F-5 doubles the 
sampling rate of the company's popular 
AT-MIO-16 board and adds advanced 
analog performance through self-
calibration, dithering, deeper FIF0s, 
larger channel-gain memory and analog 
output via DMA. 
When programmed with the 

company's DOS LabDriver or Lab-
Windows 2.0 software, the board equips 
a PC AT for automating process 
monitoring and control, instrumentation 
and electronic test applications. 
The AT-MI0-16F-5 has 16 single-

ended or eight differential analog input 
channels with 12-bit resolution; two 
analog output channels with 12-bit 
resolution; eight TTL digital I/O lines; 
three 16-bit counter/timer channels; and 
16-bit DMA with single and dual DMA 
channel modes. 

It also samples analog signals at 200k 
samples/sec, and transfers the data 
directly to memory using DMA. Where 
most boards cannot maintain their sam-
pling rate when using higher gains, the 

AT-MI0-16F-5 continues to deliver 
200kSa/s performance at all gains, even 
when sampling multiple channels. 

All analog input functionality of the 
AT-MI0-16F-5 is software-con-
figurable. Software is used to select be-
tween single-ended or differential input 
mode; gains of 0.5, 1, 2, 5, 10, 20, 50 or 

100; ranges of 0 to 10V or -5V to +5V; 
internal or external A/D timing, sam-
pling rate; and pretrigger or post-trigger 
acquisition modes. 
For further information circle 202 on 

the reader services coupon or contact 
Elmeasco Instruments, 18 Hilly Street, 
Mortlake 2137; phone (02) 736 2888. 
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IN ANYONE'S LANGUAGE 
PROCON TECHNOLOGY 

LETS YOU TAKE CONTROL! 

We manufacture a wide range of low-cost digital I/O boards. Each 
board features: 8 opto-isolated inputs ( 12/24/48V AC or DC), 8 
relay outputs (switching up to 10 Amps at 250VAC), LEDs indi-
cate I/O status and IBM-PC software is included. An industrial 
version with plug-in relays is also available. 

The system features: External mounting (up to 30 metres from 
computer) operating through any IBM-PC bi-directional printer 
port and capable of expanding to 240 I/O. 

Applications: Home or business security systems, process 
monitoring and control, laboratory automation, quality control 
testing, robot control and energy management. 

PRI IJNtechno1ogu • 

e N.C. e nefa 
°giC " Cide 

eiage nbng 

€}B 
Box 655, Mt. Waverley, WC. 3149. TEL: (03) 807 5660 

FAX: (03) 543 3249 

• Yes! High-speed drivers are available for CWBASIC, QuickBASIC, TurboBASIC, QuickC, 
TurboC and TurboPaseal. Our file I/O driver also allows many other programs and languages 
to be used. E.g. DBASE, Clipper, COBOL, FORTRAN, MODULA-2 etc. 

DAVID HALL ELECTRONICS 
KIT NO KITS General 
K2670 AC/DC Millivolt Meter 
K2555 Megger Meter 
K2515 IGHZ Digital Frequency 

Meter 
K2750 Crystal Frequency 

Calibrator 
K2527 Transistor Fet Zener 

Tester 
K2530 Transistor Tester 
K2535 DC Electronic Fuse 
K2650 PCB Shorts Locator 
K4326 LED Voltmeter 
K4324 Twin Range LED Tacho 
K4015 High Energy Ignition 

System 
l<4360 Screecher Car Alarm 
K4350 Basic Car Alarm 
K4400 Ultrasonic Movement 

Dectector 
K1650 Automatic Charger for 

Nicads 
K6770 600 Watt Inverter Kit 
K6750 300 Watt Inverter Kit 
K3210 Bench Top Paver Supply 
K3300 Laboratory Power 

Supply 
K5805 Discolite 
K5790 Beat Triggered Strobe 
K5625 Video Enhancer 
K1910 House Alarm System 
K1900 Multisecur Alarm 

System 
K1130 Hot Canaries 

FM Bug Kits 
855.00 D Voyager & PC board 9.20 
$79.00 13 PC board only 1.50 

A surface-mounted bug that fits on top of a 9v 
$299.00 battery. 

$39.50 

$55.00 
817.50 
839.50 
829.95 
$18.00 
$32.00 

858.50 
$43.80 
815.00 

$29.50 

839.50 
$425.00 
$279.00 
$90.00 

$195.00 
8159.50 
879.50 
842.50 
$89.00 

$149.50 
ggg.gg D Security Devices 3.40 

FULL RANGE OF ALTRONIC AND TALKING 
ELECTRONICS KITS UVULUIJUVIs FM UMW" 

O Ultimo & PC board 812.50 
• PC board only 2.50 
See issue 15 or Security Devices. Our lkm bug. 
Requires LEO Power Meter for peeking. 

• Telemite Mk118. PC board  7.45 
El PC board only 1.50 
See More FM Bugs! This model is attached to 
the phone lines. Has good audio pick-up. 

• Amoeba & PC 9.40 
1:1 PC board only 1.40 
See More FM Bugs! A 400m room bug with 
tank circuit output. A very good performer. 

D The ANT & PC 8.50 
• PC board only 1.15 
See FM Bug book 1. A stable 200m room bug 
that fits into a Tic Tac box. 

13 Beetle Mk118 PC 13.45 
1:1 PC board only 1.30 
See More FM bugs! An upgraded guitar 
transmitter with adjustable input sensitivity. 

D Field Strength Meter & PC . 8.70 
Cl PC board only 2.50 
Used to measure the output power of our bugs. 

MAIL 
For goods value 
$10-$24 
$25-$49 
$50-$99 
$100-over 

ORDERS 
up to Add postage 

$4 00 
$5.00 
$6.50 
$8.00 

DAVID HALL 
ELECTRONICS 

3/376 KINGSTON RD, 
SLACKS CREEK 4127 

Ph (07)808 2777 
Fax (07)209 2623 

READER INFO NO. 24 

•• 1Who makes PCB design easy? 
Ask an Expert. Protel's PCB design products for PC and Macintosh® 

•'1 e it are Australia's best sellers because they deliver real productivity benefits for 'real world' users. We back 

our products with a 30 day money back guarantee so you can buy in confidence. Protel Experts don't just 

\  sell our products, they use them - every day -and they speak your language. 
Il: 

Protel Technology 

30 day money-back guarantee 

24 hour free delivery to most centres 

Toll free information (008) 03 0949 

Electronic Design 
Automation Specialists 

Product of Australia 

©1990 Ptotel Technology Pty Ltd 

Just ask Ray Robertson (02) 521 1240, Igsaan Jamie (02) 790 0580, Chris Krulic (03) 366 5318, . 

Phil Muraca (03) 521 2869, Martin Gregory (03) 562 1277, 

Ed Neil (08) 45 4986, Doug Brown (08) 371 1022, 

Peter Borg (09) 356 1997, Rob Berkavicius (09) 445 3153, 

David Warren (002) 71 8120, Alistair Henderson (07) 369 5900. 

Protel Autotraem - fully automated PCB design system with 

SMD support, auto place, autorouter foronly$1595 (Mac® version 

$1995); Protel Easytraem - low cost PCB layout package, 

including pad-to-pad autorouting for only $395 (Mac version 

$495). Both systems feature metric/imperial grids, Gerber, 

PostScript and N/C drill support. 

PC version requires ET/AT/386/486 compatible with 640E RAM; DOS 2.0 or later. 

Macintosh version requires Mac Plus, SE or Il, hard disk drive recommended. 

Mac and Macintosh are registered trademarks of Apple Computer, Inc. 

Gerber is a registered trademark of Gerber Scientific, Inc. 

PostScript is.a registered trademark of Adobe Systems, Inc. LIN'ART A91-2 

READER INFO NO. 25 
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Data Acquisition 
monitor. The only connection needed is 
a video cable from any video source, 
providing a standard composite sync 
signal to the card via an RCA phone 
jack. Menu driven software is supplied 
with the 0C-20 and allows you to set 
the colour, resolution, brightness, con-
trast and disk operation. 
Also supplied is a driver, compatible 

with the 0C-20 Kernel System, and 
various other programming utilities for 
building your own OC-20 software. The 
0C-20 is available in PAL or NTSC 
versions. 
For further information circle 205 on 

the reader service coupon or contact 
Boston Technology, PO Box 415, Mil-
sons Point 2061; phone (02) 955 4765. 

High speed A/D board 
The new PC-430 board from Datel is 

a very high speed A/D converter and 
digital signal processor, sampling at up 
to 4MHz, intended for use with PC/AT 
computers. 
There are four analog input channels 

that are multiplexed through a sampling 
A/D converter, sectioned as a pluggable 
analog module. Simultaneous sampling 
and hold allows four inputs to be 
sampled at the sarne time without skew, 
then sequentially digitised. 
Coprocessing is achieved using Texas 

Instrument's TI320C30 digital signal 
processor, to perform mathematical 
operations on incoming data. 
This allows A/D data streams to be 

preprocessed, before being saved 
'seamless' to mass storage. 
An FIFO memory coordinates the 

precise timing of the A/D converter 
with the block transfer timing of the 
bus. The PC-430 has applications where 
rapid sampling and preprocessing of 
continuous analog data is required. 
Noise filtering, waveform distortion 

analysis, high speed mapping and imag-
ing, biomedical signal sampling and 
array processing are all fields for use for 
this device. 
For further information circle 206 on 

the reader service coupon or contact 
Quiptek Australia, PO Box 335, Black 
Rock 3193; phone (03) 532 1328. 

Data acquisition, 
control catalog 
Novatech Controls has released a new 

handbook and catalog covering a broad 
range of industrial and control hardware 
and software. 
A guide on how to select and use this 

type of equipment is included, as well 

286-based SBC 
has REM disk 
The PCA-6126 16MHz 80286 CPU 

card offers the features of an all-in-one 
package with CPU, RAM, disk control-
ler, serial/parallel ports, ROM disk and 
'watch dog' timer all on one full-size 
card. The six-layer CPU card can be 
plugged into the passive backplane of a 
chassis, converting it into an IBM 
PC/AT compatible system. Its highly 
condensed features make it suitable 
for commercial and industrial applica-
tions where the number of available 
slots is limited. 
The PCA-6126 uses CMOS devices 

for a low power consumption of +5V at 

1.5A, with a wide operating tempera-
ture range of 0 to 60°. The card has a 
built-in IDE (AT-Bus) hard disk inter-
face to support two hard drives and a 
built in floppy disk controller to support 
two floppy drives. 
The main feature of the card is the 

exclusive onboard ROM disk and watch 
dog timer. The ROM disk emulates a 
360KB write-protected disk in drive A, 
and the watch dog timer ensures that the 
CPU is reset when program executions 
fail. 
For further information circle 203 on 

the reader service coupon or contact 
Priority Electronics, 7/23 Melrose 
Street, Sandringham 3191; phone (03) 
521 0266. 
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as literature on industrial computers, in-
dustrial keyboards and data acquisition 
and control boards and modules. 
For a free catalog contact Novatech 

Controls, PO Box 240, Port Melbourne 
3207; phone (03) 645 2377. 

Data Acquisition and Control 
Handbook and Catalog 
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Budget digital scope card 
Boston Technology's Compuscope 

LITE is a high speed data acquisition 
card for the PC/XT/AT which captures 
and stores analog data. 
Two channels are provided at 8-bit 

resolution, capable of 40 million 
samples/sec on channel A, or 20 million 
samples/sec on each channel, with 
7MHz full power bandwidth. Trigger 
source can be from channel A or B, ex-
ternal or from keyboard, with capability 
post-, mid- or pre-triggering on positive 
or negative slope. A test output is also 
provided, being between 0 or 0.9V 
square wave at 100kHz. Output of the 
data can be on printer or disk, in binary 
or ASCII files. 
Compuscope LITE comes with oscil-

loscope software and driver for most 
popular compilers, as well as optional 
software modules for doing mathemati-
cal analysis of data. 
For more information, circle 207 on 

the reader services coupon, or contact 
Boston Technology, PO Box 415, Mil-
sons Point 2061; (02) 955 4765. • 
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much, much, more. 

HOW TO 
PUT THE 
SOLUTION 
TO ALL YOUR 

DATA COLLECTION NEEDS 
AT YOUR FINGERTIPS 

No matter what application you've got 
your hand in, the new Rustrak Ranger 
II' can record all your data for six 

months and longer. 
rustratac We don' t t mean jus 
some things; we mean all of your data, 
up to 8 channels worth, from signal 
inputs such as temperature, voltage, 
current, process variables, pH, rpm and 
a long list of others. Add to this access-
ibility of 4 math channels and you get the 
advantage of computing your exact 
requirements. 

The Ranger II is a paperless 
recorder which records, reports and 
analyzes. After your data is collected, 
it is quickly transferred through a built-
in RS-232 serial port to your PC. Then 

Pronto software — included free with 
every data logger — is used for plotting, 
.analyzing, hard copy reporting and 
storage of your data. 

While the Ranger II is sophisti-
cated enough to handle any data collec-
tion need, it is also simple to use. Install 
the correct input module, turn the 
Ranger II on, press one button and the 
self-configuring Ranger II does the rest. 

With a choice of storage modes, 
the Ranger II offers more compatibility 
with your needs than any other data 
logger. Here are some features: 

Rustrak Ranger Data Logger 
• Battery back-up of configuration and 
data storage 

\ 02-805 4422 

• 16 character two line LCD prompts 
operator and displays measurements 

• Intelligent self-identifying input 
modules 
• Transportable memory modules allow 
continuous recording 

• Down-load to computer direct or via 
modem 

Pronto Application Software 

• Hercules, CGA, EGA and VGA 
compatible 

• Comprehensive analysis tools 
• Keyboard or mouse operation 
• View up to 9 graphs at the same time 
• Supports laser, letter and draft printers 
• Print full page graphs 
• User accessible notebook 

TECNICO ELECTRONICS 
For electronic components & instrumentation 

Sydney Fax: (02) 805 4433 Tel: (02) 805 4422 Newcastle DIXONTECH (049) 69 5177 Melbourne Fax: (03) 881 3688 Tel: (03) 881 3683 
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TI challenges 
Hyatt's micro patent 

If Gilbert Hyatt wanted to avoid going 
to battle with the likes of Intel and 
Motorola over the microprocessor patent 
he was awarded last July, he has run out 
of luck. 
Texas Instruments, which also holds a 

patent for the invention of the 
microprocessor as well as the 
microcontroller, said its engineer Gary 
Boone was definitely the first to put an 
entire computer onto a single chip and 
wants Hyatt's patent voided. TI said it 
will challenge Hyatt's patent and has 
filed the necessary documents to do so 
with the US Patent & Trademark Office. 
The Patent Office said it will immedi-

ately begin a two year trial-like proce-
dure known as an 'interference', to 
determine who is the rightful owner of 
the microprocessor patent. 

In filing its challenge, TI focused only 
on the issue of the 'computer-on-a-chip', 
or microcontroller, which is also covered 
under the Hyatt patent. It did not chal-
lenge the microprocessor part of the 
patent Microprocessors only contain a 
computer's central processing unit, not 
any of the memory and other circuitry 
commonly found in microcontrollers. 

Industry analysts said TI may have 
concluded that the microcontroller por-
tion of the Hyatt patent may be too weak 
to withstand a serious challenge. 
Analysts also expect the issue to be-

come even more complicated if Intel 
were to join TI in challenging the Hyatt 
patent, in order to protect its 
microprocessor patent 
For his part, Hyatt said he is confident 

his patent will prevail. "It is a wide-
open ballgame. All the facts have to be 
proven, and we are prepared to re-estab-
lish my position." 

Sun pranksters 
strike again 
For the seventh year in a row, Sun 

Microsystems employees pulled off 
headline grabbing April Fool's pranks 
on two of the company's top executives. 
This year, even Apple chief John Sculley 
was targetted by the Sun jokers. 

Starflight Space Technologies is a 
small machine shop turned space 
headquarters in Santa Clara, founded 
by 33 year old ex-Varian engineer Mark 
Goldsborough. Currently It's 
developing this 14 foot low cost 'Orlon' 
launch vehicle, for launching satellites 
and other payloads into space. 

Top engineering staffs at both Apple 
and Sun collaborated on setting up 
simultaneous meetings with their chief 
executives to discuss 'new product 
developments and strategies.' But when 
Sculley arrived at the meeting, he faced 
a group of masked engineers from Sun 
who proceeded to give a presentation of 
some ludicrous suggestions for future 
Macintosh products. 

Similarly, Scott McNealy got an earful 
of awkward proposals for new Sparc-
Station systems from the Apple staff. 
Afterwards, the two meetings hooked up 
via satellite videoteleconference systems 
and shared a laugh. 
Meanwhile, Sun vice president Wayne 

Rosing found himself under eight foot of 
ocean water and surrounded by real 
seven foot sharks, introducing Sun's 
SharkS tation-1' . 

Rosing, who had been a mastermind 
of several past April Fools pranks was 
lured to a local zoo by his wife, where he 
learned he himself, was now the target 
of an April Fools joke. Rosing agreed to 
put on the scuba gear and pose behind 
his desk set up in front of the glass win-
dow of the fish tank. With several im-
posing, but harmless sharks swimming 
around him, Rosing placed himself at his 
desk, and scribbled out the message: 
"These guys (sharks) are pretty tame 
compared to the sharks I have to work 
with." 
Sun has been getting national attention 

with its series of ever more elaborate 
April 1 pranks, which included: 

1990: Scott McNealy found a 60-foot 
wooden arrow stuck through his office, a 
response to McNealy's call a few 
months earlier to `place all the wood be-
hind one arrowhead'. 

1989: An entire Sun office building 
was wrapped in a plastic fumigation 
tent, with a note attached saying the 
'bugs were being removed' from a new 
product. 

1988: McNealy, an avid golfer, arrived 
in his office to find it transformed into a 
golf hole, including sand traps, water 
hazards, putting green, hole and pin. The 
same day, vice president Bernard Peuto 
found his office turned into a tropical 
bird sanctuary, including peacocks, 
ducks, parakeets and a rooster. 

1987: Co-founder William Joy found 
his new Ferrari in the middle of the com-
pany pond, seemingly floating on its sur-
face, thanks to a submerged platform. 

1986: Vice president Eric Schmidt's 
entire office, including his computer, 
telephone and fax machine, was moved 
to a platform in the middle of the pond, 
with only a tiny rubber raft to get to 
work. 

Tongue controller 
for the disabled 
Zorcom of Los Altos has developed a 

remote control device that fits inside a 
one ounce customised mouthpiece and 
allows the user to control virtually any 
electrical appliance, by pushing tiny but-
tons with the tip of his or her tongue. 
The device was invented by Dan For-
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tune working out of his Los Altos 
garage, the traditional spawning ground 
of most of Silicon Valley's electronics 
industry. 
The system has particular broad range 

applications in the world of the physical-
ly disabled. People who are paralysed 
from the neck down will be able to func-
tion with unprecedented efficiency in 
their home, using the Zorcom device. 
The tongue, despite its size and bulky 

shape, is an extremely sensitive and 
precise part of the body. Even though the 
nine or so buttons on the device are only 
1/8" in diameter and spaced only about 
1/4" apart, the tongue can easily address 
the correct button. 

In addition to the mouthpiece, the Zor-
com system comes with a receiver and 
transmitter unit that also lets the user 
know what state a certain button is in at 
any time. This is important when con-
trolling such devices as personal com-
puters, with keyboards with up to 50 or 
60 keys. 
Fortune said the Zorcom system will 

initially be marketed at about US$1500. 
But he expects the price to come down 
sharply as volume picks up. 

Judge allows 
Semi-Gas sale 
Hopes of keeping tiny chip equipment 

maker Semi-Gas out of Japanese hands 
have been dashed, when a federal judge 
refused to act on a request by the US 
Department of Justice to order an in-
junction against the sale. 
The ruling clears the way for Japan's 

Nippon Sawa and Semi-Gas' US parent 
Hercules to complete the US$25 million 
sale of the company, which makes gas 
containment equipment used in the 
semiconductor industry. 
The sale has been the focus of an in-

tense campaign by US industry and 
government officials to keep the com-
pany in US hands. While small in size, 
Semi-Gas dominates the field for gas 
containment systems. Among other 
things, it plays a critical part in the 
development of advanced semiconduc-
tor manufacturing technology at the 
Sematech research consortium. Because 
the latter only allows participation of 
companies that are US owned, Sematech 
will have to cancel Semi-Gas as a mem-
ber, a move that could bring its research 
operation to a halt until a replacement 
company has been selected or similar 
technology developed inhouse. 

In his ruling, Judge Clifford Green 
denied the Justice Department's request 
for a temporary injunction on the 
grounds that the Justice Department had 

not adequately shown how the combina-
tion of Semi-Gas and Matheson would 
result in an unlawful market concentra-
tion of gas cabinets. 

Earlier, the anti-trust division of the 
Department had concluded that the com-
bining of the world's two leading sup-
pliers of such cabinets would 
substantially increase Semi-Gas' 
dominance of its market. The govern-
ment pointed out that Nippon Sansa al-
ready owns Matheson Gas Products, 
Semi-Gas's nearest competitor in the 
US, a violation of US anti-trust law. 

US is ' struggling' 
in many high-tech areas 
The Unite4 States has lost its leader-

ship position in high technology and 
regaining that position would be critical 
to the future vitality of the US economy, 
according to a report from the Council 
on Competitiveness. 
The CoC, a non-profit organisation 

made up of top business, education and 
labour leaders, said that in two-thirds of 
the 94 technology areas investigated in 
the report, the US continues to be a 
world leader or at least competes effec-
tively with other countries. But in 
another 30 or so markets, the US has 
fallen so far behind foreign competitors, 
that US companies are no longer a factor 
in world markets or would not be able to 
play a major role for at least the next 
five years. 
Among other things, the report said 

the US still maintains world leadership 
in microprocessors, software and com-
puter graphics. But in other areas, such 
as scientific instruments and semicon-
ductor manufacturing equipment, the US 
in in serious trouble with many of the 
typically small US vendors facing an un-
certain future in the face of their foreign 
competitors, most of whom belong to 
large, well-financed conglomerates. 
In some areas, like silicon wafer 

production, consumer electronics and 
robotics, the US has virtually been 
wiped off the map. Areas in which the 
US now maintains only a `weak' posi-
tion include display materials and sys-
tems and memory chips, two critical 
components in the building of the next 
generation of HDTV 's. 

"America's once commanding lead in 
the critical technologies that drive 
economic growth and national security 
is being seriously challenged by foreign 
competitors," the CoC report states. 
"Even American success stories in 
chemicals, computers and aerospace 
have foreign competition close on their 
heels." 

In 17 areas of technology the CoC 
report identified as 'critical', US com-
panies were ranked as `weak' or `losing' 
in 12, and considered strong in only two 
— microprocessors and magnetic data 
storage. 

Cypress in ' hot water' 
over pollution flap 
Cypress Semiconductor of San Jose 

has made headlines in California for the 
success of its water conservation 
programme, in light of the five year 
drought that is plaguing California. In 
fact, so successful has its programme 
been, that the Santa Clara Water District 
built a major water conservation print 
media campaign around it, including 
posters with pictures and statement from 
Cypress president, T.J. Rodgers. 
But now, Rodgers has been dealt an 

environmental black eye, when the San 
Jose Water Pollution Control Agency 
placed Cypress on a list of 13 Silicon 
Valley electronics companies that are the 
city's worst industrial water polluters. 
Cypress was cited as ` significant 
violator' of water pollution control laws. 
Among other things, the Agency is-

sued Cypress a citation for dumping in-
dustrial waste water with unacceptable 
high levels of copper and lead pollutants 
into the San Jose sewage system. 

"I'll be darned. We sure can pick 
'em," said one Water District official 
when learning about Cypress' pollution 
citation. 

Apparently Rodgers owed his selec-
tion as the valley's premier water con-
servation spokesman more to his firm's 
public relations agency than to its actual 
water conservation programme. PRx, 
one of Silicon Valley's largest high-tech 
oriented PR and advertising agencies, 
also handles the water conservation 
campaign for the San Jose Water Dis-
trict. In an effort to generate some very 
valuable exposure for Mr Rodgers and 
Cypress, PRx decided to build the water 
conservation campaign around the 
Cypress conservation programme. 

In the water conservation campaign, 
Rodgers proudly states how Cypress 
conserves water by "each day treating 
and recycling thousands of gallons of 
water through special ozoniation waste 
treatment equipment." But some of that 
same `special equipment' was installed 
at Cypress only after the company was 
forced to purchase it by the city of San 
Jose, in order to deal with the water pol-
lution it was causing. Also Cypress 
dragged its feet in installing the 
$250,000 purification system for nearly 
a year. 
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Computer News 
and New Products   
Active tracking 
line filters 
Local manufacturer Precision Power 

Products is now making three-phase 
models of the internationally patented 
Islatror active tracking power line fil-
ters in Australia, under licence. 
These filters are installed on premises 

to suppress electrical spikes and distur-
bances which can severely disrupt 
production equipment. This import re-
placement exercise has resulted in cost 
reductions of up to 59% on larger filters. 

Precision's Australian-made range of 
active tracking power line filters now 
consists of 17 models from IA to 100A, 
priced from $328 to $5930. 
For further information circle 170 on 

the reader service coupon or contact 
Precision Power Products, 12 The 
Corso, Norman Park 4170; phone (07) 
395 7433. 

I/O cards with 
lifetime guarantee 
Interworld Electronics has introduced 

the Performance Series range of plug-in 
cards for PC/XT/AT and compatibles, 
from Industrial Computer Source 
(ICS). The Performance Series range 
includes analog to digital, digital to 
analog, digital I/O, counter/timer and 
serial communications cards in a variety 
of resolutions, speeds and number of 
channels. • 
The cards are so reliable that they 

come with the industry's first `lifetime 
guarantee'. Under normal usage, as long 
as you don't beat them with a hammer, 
short them to high voltage or leave them 
to be destroyed by the elements in a hur-
ricane, Interworld will repair or replace 
them for as long as the user requires. 
The Performance series cards include 

Fully duplex voice codec 

Sydney-based automatic testing 
equipment manufacturer Binary En-
gineering has released what is believed 
to be the world's first fully duplex, 
4.8kbps, single DSP voice codec. 
The codec is capable of compressing 

speech to a 4.8kbps data stream for 
transmission, and decoding an incoming 
4.8kbps data stream to produce good 
quality speech. 

Incorporating an AT&T WE-DSP32C 
digital signal processor, the codec is 
mounted on a 100mm by 220mm half 

Eurocard PC board and uses a 
proprietary code excited linear predic-
tive speech compression algorithm. Ap-
plications for this type of product 
include multiplexing multiple voice 
channels onto existing data channels, 
multiplexing voice and data onto data 
networks, good quality voice com-
munications via satellite channels and 
cellular telephone networks, encryption 
telephony, voice mail and voice logging. 
For more information, circle 166 on 

the reader services coupon, or contact 
Binary Engineering, PO Box 995, 
Brookvale 2100; phone (02) 938 5344. 

24, 48, 72 and 120 buffered digital I/O 
cards; 8 relay, 8 isolated input board; 5 
channel counter/timer board, 8 and 12-
bit data acquisition boards with sam-
pling rates up to 100kHz; 2 and 6 
channel D/A boards; watchdog timer 
card; RS-422/485 serial port cards. 
For further information circle 171 on 

the reader service coupon or contact In-
terworld Electronics & Computer In-

dustries, 16 Eskay Road, Oakleigh 
South 3167; phone (03) 563 7066. 

EE Designer CAD upgrade 
At the instigation of Visionics Interna-

tional, Haliplex is offering to 'trade-in' 
users' current CAD packages for the 
latest version of EE Designer — for the 
price of its standard 12 month main-
tenance agreement. 

DO YOU NEED A FAX MACHINE AND A MODEM? 
GET IN THE PICTURE WITH THE 
MAESTRO 9600XR FAX /DATA MODEM 
$399 Inc' tax Telecom approved 
price includes Fax Software for either PC or 
Macintosh 
Send and Receive 

Maestro Distributors - Catool St. South Kincumber, 

Also the MAESTRO 2400 XR 
Here's a fully-featured, Hayes compatible 1200 & 

2400 bps full duplex modem for just 
299 (Inc. tax). 

This modem uses the latest in DSP chip set 
Technology and microprocessor 

control, bringing you the future today. 
NSW 2258 Ph: (043) 88 2277 Fax (043) 68 2731 
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Packages targeted by the offer are 
CadStar, Pads, PCad, Protel, SATCAM, 
and EED2. The offer is open until July 
and is limited to one trade-in per com-
pany/user. 
The RRF' of EED3/E (Extended) Ver-

sion 1.6/2.4 is $7993.00. The cost of 12 
months' maintenance, which incor-
porates unlimited 'On-Line Assistance' 
and two substantial software updates is 
$1333.00, reducing after the first year. 
For more information, circle 162 on 

the reader services coupon, or contact 
Haliplex, 5/1 James Street, Bayswater 
3153; phone (03) 720 3799. 

Low cost relay card 
Boston Technology's PC-63 is a low 

cost, low power 16-channel relay card 
for any PC/XT/AT personal computer 
needing a control itnerface for external 
devices. 
The card uses 16 reed relays for the 16 

channels, with 16 LEDs indicating the 
channel status. These are also used for 
diagnostics purposes. The relays are ar-
ranged in two ports, with 8 relays on 
each port, and are controlled with 
specific bit patterns to each port on the 
PC data bus. The card also has a DIP 
switch selectable base address to avoid 
bus clashes. Since reed relays are used, 
the maximum power each channel can 
handle is 10w, with a maximum voltage 
rating of 150V and maximum current of 
1A. 
The PC-63 is supplied with 

demonstration software for testing and 
showing the card's features, and full 
source code is provided. 
For more information, circle 164 on 

the reader services coupon, or contact 
Boston Technology, PO Box 415, Mil-
sons Point 2061; phone (02) 955 4765. 

IBM releases 486SX model 
IBM Australia/New Zealand has an-

nounced its first computers to incor-
porate Intel Corporation's newest 
microprocessor, the low cost, entry level 
i486 SX chip. 
The systems incorporate full 32-bit, 

20MIElz processors that have 32-bit data 
paths, but do not have an integrated 
maths co-processor. 
As with other i486 processors, the new 

486SX chips also include an 8 kilobyte 
internal cache. IBM offers the new PS/2 
maths co-processor 487SX-20MHz, as 
an upgrade option for customers requir-
ing this function. 
As with other members of the Model 

90 and Model 95 families, the 486SX 
systems include the processor-complex-
card design. This full-size card resides in 
a dedicated slot on the system board and 

houses the microprocessor, the memory 
controller and the micro channel bus 
control. Through this design, these 
20MHz systems can be upgraded easily 
to tap into current and future i486 tech-
nologies by installing a new processor-
complex card. 
For more information, circle 165 on 

the reader services coupon, or contact 
IBM Australia, PO Box 400, Pennant 
Hills 2120; phone (02) 634 9111. 

Palmtop PC has 
Lotus 123 inbuilt 
Hewlett-Packard and Lotus have in-

troduced the HP95LX, the first palmtop 
PC to combine personal computer power 
with the full capabilities of Lotus 1-2-3, 
all built into a 312-gram device the size 
of a handheld calculator. The HP 95LX 
also is designed to work as an extension 
of desktop and laptop PCs. 

Jointly developed by HP and Lotus, 
the HP 95LX will be manufactured and 
marketed by HP for a list price of $ 1075. 

Advanced modular-design techniques 
have allowed the system's entire 
microprocessor-electronics to be housed 
on a single applications-specific, in-
tegrated circuit (ASIC). The HP 95LX 
also includes the first built-in implemen-
tation of Microsoft Corp's MS-DOS 
ROM (Version 3.22) operating system, 
executed from ROM. 

In addition, the system's plug-in ap-
plication card slot supports the Japanese 
Electronics Industry Development As-
sociation (JEIDA) 4.0 and Personal 
Computer Memory Card International 
Association (PCMCIA) 1.0 standards. 
For more information, ring Hewlett-

Packard on (008) 033 821. 

Book size PC 
Melbourne based computer supplier 

Dynamic Component Sales has released 
a fully featured book size PC. 
The PC 'Booky' is about one fifth the 

size of normal desktops, which gives 
users a major saving in desk space 
without sacrificing the PC's features or 
functionality. Users can have the benefit 
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Rental is the answer. 
The HP 54600A sets a new 

standard in user friendliness for 
Digital Storage Oscilloscopes. 
Now you can rent these 

new oscilloscopes for 
laboratory, production or field 
applications from Australia's 
leading instrument rental 
company - Tech-Rentals. 

▪ 100 MHz bandwidth 
• Printer/plotter interface 
• Waveform storage 
III Automatic and cursor 

measurement of f. t. and V. 
• Very compact 

and lightweight (6.4kg) 

Tech-Rentals has the answer 
to all your specialist instrument 
needs. 

HEWLETT 
PACKARD 

For your free '91 rental catalogue, 
call: 

TECH 
RENTALS 

MELBOURNE (03)879 2266 
SYDNEY (02)7362066 
BRISBANE  (07)875 1077 
ADELAIDE (08) 3446999 
PERTH (09)4703644 
CANBERRA (06)253 1825 
AUCKLAND (9) 5204759 
WELLINGTON (4)844833 

Price 8i Payne 3839 

READER INFO NO. 28 





DNA 
For 10 years the major Australian 

supplier of 
DTMF Equipment 

We have the largest range of DTMF microphones and 
DTMF keypads in Australia. DNA stocks a full range 
of CES, and our own DNA MK II microphone 
conventional or high impedance. Microphones and 
keypads can be supplied with plugs to suit Philips or 
Motorola equipment. Call us for your requirements 
regardless of the quantity you can't beat our prices. 

AUSTRALIA's No 1 supplier of 
Cellular books 

1. The Cellular Radio Handbook: 
The best selling and most informative book on 
cellular radio for professionals. In its second printing 
after only 6 months. It's a must for anyone who really 
wants to know the business. 520 pages $260: Revie%-v 
EA Nov 1990. 

2. The Cellular Radio Almanac: 
A valuable reference for the industry. A veritable 
who's who for the industry. $ 160. 

3. The Cellular Installation Handbook: 
An invaluable guide to the installation of cellular 
phones. 220 pages $75. Review EA August 1990. 

NEW! 
4. The User's guide to Cellular Radio for Asia Pacific 
A complete reference for the cellular user. Covers in 
detail what you should know if you are about to 
purchase a cellular phone. 100 pages $9.95. 
Attractive quantity prices available. 
All prices include postage in Australia, NZ, Asia. 

DNA 
1.0 Welsh St Southport, 4215 

PH (075) 914 956 
FAX (075) 914 848 
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Only research can fill in the gaps. 

MS 
Multiple Sclerosis. 

COMPUTER PRODUCTS 

of the machine in the office and the con-
venience of taking it home — Booky 
will fit in a briefcase. 
`Booky' is a 16MHz, 80C286-based 

PC that includes a 40MB hard disk, 3.5" 
floppy disk, 1MB of RAM (2MB op-
tional), 102 key keyboard, two serial 
ports and one parallel port, and supports 
VGA colour and an 80287 coprocessor. 
The system measures 240 x 185 x 45mm 
and weighs only 1.45kg. 
For more information, circle 161 on 

the reader services coupon or contact 
Dynamic Component Sales, 17 Heather-
dale Road, Ringwood 3134; phone (03) 
873 4755. 

Solid state disk drive 
The DS2262 Megastore Stik is an ex-

tremely compact solid state mass storage 
device that provides up to 32 megabits 
of non-volatile DRAM for data storage. 
The DRAM and internal control func-

tions are accessed using a 3-wire serial 
interface (CLK, D/Q, RST) which can 
hook directly to the serial port of 
popular micro-processor/microcontroller 
devices such as the DS5000T/2250T 
time microcontroller family. An external 
backup supply such as a 6 volt battery 
can be attached to enable DRAM data 
retention, creating in effect a 'solid state 
disk drive'. An internal circuit monitors 
the main and 5 volt supply. Upon its 
failure, the DRAM is write protected 
and the backup supply switched on. 
With an inexpensive 1300MA hr lithium 
battery, a DS2262 with 4 megabits can 
provide up to 3 weeks of continuous 
non-volatile operation. The DS2262 is 
available with 4, 8, 16 and 32 megabits 
and mates with JEDEC standard 30-pin 
SIMM edge connectors. All necessary 
DRAM timing and refresh duties are 
performed automatically. 
For more information, circle 163 on 

the reader service card, or contact Vel-
tek, 22 Harker Street, Burwood 3125; 
phone (03) 808 7511. 

HP i486 PC runs at 33MHz 
Hewlett-Packard has introduced its 

first 33MHz PC, an enhanced version of 
its existing i486-based PC, and a mass-
storage subsystem to complement the 
two computers. The base-model HP 
Vectra 486/33T PC combines an i486 
microprocessor operating at 33MHz; 
eight 32-bit EISA expansion slots; an HP 
custom memory controller with 12810 
external-memory cache and burst-mode 
support; 4MB of zero-wait-state main 
memory (expandable to 64MB); a 
Weitek 4167 coprocessor. 

HP's SCSI-2 mass storage subsystem 
provides excellent expandability and 
connectivity, suitable for LAN and mul-
tiuser-serve applications. 
The subsystem opens the door to a 

broad range of SCSI peripherals, includ-
ing conventional and digital audio tape 
(DAT) backup devices, CD-ROM drives 
and erasable optical-disk drives. 
Up to seven devices can be supported 

by a single host-bus adaptor and multi-
ple adaptors also may be used. 
For more information, ring Hewlett-

Packard on 008 033 821. • 
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Wide Band Receivers... 
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ICONI has broken the barriers with its new 
line of wideband receivers built to go the distance. 
Introducing the IC-RI handheld receiver, the 
IC-R72 HF receiver and the IC-R100 
multipurpose receiver. 

1C-RI. The smallest wideband handheld 
available today, the IC-RI continuously covers 
100kHz - 1300MHz (Specifications Guaranteed 
2-905MHz) with AM, FM and Wide FM modes. 
Tkis tiny receiver measures just 241mmW x 

x 229mmD. 
Easy operation is a snap with the IC-RI's 

Dual Frequency Selection (direct keyboard and 
rotary tuning). 100 memories and a 24-hour clock 
completes the world's smallest full-featured 
handheld receiver. 

1C-R100. Install the 1C-R100 at home or in 
your car. Listening pleasure is guaranteed with 
continuous coverage from 100kHz-1856MHz 
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COMMUNICATIONS RECEIVER IC-R72 

SQUELCH SPÇH MHz kHz 
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(Specification Guaranteed 500kHz - 1800MHz) in 
AM, FM and wide FM modes. Monitor VHF air 
and marine bands, emergency services, government 
as well as amateur stations. 121 fully 
programmable memory channels, multiple scanning 
system, an automatic noise limiter, built-in 
preamplifier and attenuator, clock with timer, and 
built-in backup lithium battery make the IC-R100 
the perfect package for mobiling or base operation. 

1C- R72. The 1C-R72 continuously receives 
100kHz • 30MH: in SSB, AM and CW modes 
with very high sensitivity. An optional UI-8 
provides FM reception. Additional features 
include: Noise blanker, five scanning systems, 
AC/DC operation, internal backup battery, built-in 
clock and ICOM's DDS System. The IC-R72 
boasts a 100dB wide dynamic range while an easy-
to-access keyboard provides convenient 
programming versatility. The easy to operate 
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IC-R72 is superb for short wave listeners. 
The IC-RI, 1C-R72 and IC-R100 join 

ICOM's current line of professional quality 
receivers... the IC-R7 IA, IC-R7000 and 
IC-R9000. ICOM. .. expanding the horizons to 
bring you better technology, today. See the 
complete line of quality ICOM receivers at your 
local authorized ICOM dealer today. 

For a brochure 
OSE this or any 
other ICOM 
product, call 
our Toll-Free 
Literature 
Request Hotline ICOM 
008 338 915 
Melb Callers 
(03) 529 7582. First in Communications 

...That Go The Distance. 

- 

1COM Australia Pty . It reef. Windsor 3181 
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Which of our many advertisers are most likely to be able to sell you that 
special component, instrument, kit or tool? It's not always easy to 
decide, because they can't advertise all of their product lines each 
month. Also some are wholesalers and don't sell to the public. The table 
below is published as a special service to EA readers, as a guide to the 
main products sold by our retail advertisers. For address information see 
the advertisements in this or other recent issues. 

Supplier 

All Electronic Components 
Altronics 
Dick Smith Electronics 
Electronic Component Shop 
Emona Instruments 
Geoff Wood Electronics 
Jaycar Electronics 
RCS Radio 
Rod Irving Electronics 
Scientific Devices 
Sheridan Electronics 
Tandy Electronics 
Wagner Electronics 

State ABC DEF G 

VIC • • • • • 
WA • • • • • • • 
ALL • • • • • • • 
VIC • • • • • 
NSW • 
NSW • • • e • • 
Eastern • • • • • • • 
NSW • 
VIC • • • • • • • 
VIC • 
VIC • • • • 
ALL • • • • • 
NSW • • • • 

KEY TO CODING 
A. Kits and modules 
B. Tools 
C. PC boards and supplies 

D. Components 
E. IC chips and semiconductors 
E Test and measuring instruments 
G. Reference Books 

Note that the above list is based on our understanding of the products sold by the 

firms concerned. If there are any errors or omissions, please let us know.  

Electronics Australia Reader Services 
"Electronics Australia" provides the follow-
ing services: 
SUBSCRIPTIONS: All subscription en-
quiries should be directed to: Subscriptions 
Department, Federal Publishing Co, PO Box 
199, Alexandria 2015; phone (02) 693 6666. 
BACK ISSUES: Available only until stocks 
are exhausted. Price $5.00. 
PHOTOSTAT COPIES: When back issues 
are exhausted, photocopies of articles can be 
supplied. Price $5 per project or $10 where a 
project spreads over several issues. 
PCB PATTERNS: High contrast, actual size 
transparencies for printed circuit boards and 
front panels are available. 
Price $5 for boards up to 100 square cen-
timetres. $10 for larger boards. Please specify 
positive or negative. 
PROJECT QUERIES: Advice on projects is 
limited to postal correspondence only, and to 
projects less than five years old. Price $5. 
Please note that we cannot undertake special 

research or advise on project modifications. 
Members of our technical staff are not avail-
able to discuss technical problems by 
telephone. 
OTHER QUERIES: Technical queries outside 
the scope of 'Replies by Post', or submitted 
without fee, may be answered in the 'Infor-
mation Centre' pages at the discretion of the 
Editor. 
PAYMENT: Must be negotiable in Australia 
and made payable to 'Electronics Australia'. 
Send cheque, money order or credit card 
number (American Express, Bankcard, 
Mastercard or Visa card), name and address 
(see form). All prices include postage within 
Australia and New Zealand. 
ADDRESS: Send all correspondence to The 
Secretary, 'Electronics Australia', PO Box 199, 
Alexandria, NSW 2015. 
Please note that we are unable to supply 
back issues, photocopies or PCB artwork 
over the counter. 

Name.  

Address  

Postcode  

Back issues.  

Photostat Copies.  

No. of issues required. x$5.00 —  

No.of copies required. x$5.00 —  

No.of copies required:...x$10.00 =  

TOTAL PAYMENT ENCLOSED =  

Signature  
(Unsigned orders cannot be accepted). 

METHOD OF PAYMENT: (Please circlecorrect method). 

Cheque Money order Credit Card: 

Expiry Date -

Mastercard American Express 
Visa Bankcard 

111111111111111_111 

EA DIRECTORY OF SUPPLIERS ADVERTISING 
INDEX 

Adcal Electronics 31 

Altronics 76-77 

Anitech OBC 

AVO Systems 107 
Box Hill College 89 

Circuit Works 20 

Data Electronics 31,128 

David Hall Electronics 121 

Dick Smith Electronics 54-57 

DNA Communications 128 
EA subscriptions offer 35 

EEM Electronics 95 

Electronic Component Shop .IBC 

Ehneasco 108 

Emona Instruments 89 

Geoff Wood Electronics 115 

Hewlett-Packard Aust 25 

Hitachi Sales .IFC 

Hycal Electronics 95 

Hy-Q International 31 

Icom Australia 129 

Interworld E&C Industries 91 
WEE (Aust.) 75 

Jaycar 66-69 
JED Microprocessors 119 

Kalex .33 

Lumen International 74 

Maestro Distributors 126 

McGraw Hill Aust 65 

Obiat 27,34 \\, 

Peter Lacey Services 36 

Priority Electronics 39 

Procon Technology 121 

Protel Technology 121 
Reader Service Coupon 97-98 

RCS Radio 95 
Rod Irving Electronics 41-45,83-85 

Tech Rentals 127 

Tecnico Electronics 123 

Tennyson Graphics 75 

Transformer Rewinds 95 

Wagner Electronics 11 

This index is provided as an addi-
tional service. The publisher does 
not assume any liability for errors 
or omissions. 
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THE ELECTRONIC COMPONENTS SHOP 

• • 

NO BRAND 
CHEAPER THAN BEFORE 

(ALL PRICES PER 10 DISKS) 

5.25 DS/DD $4.95 
5.25 DS/DD $10.50 
3.50 DS/DD $9.75 
3.50 DS/HD $19.50 

MAIL ORDER 
HOT LINE 

008 335901 
CERTIFIED 

100% ERROR FREE 

(ALL 

5.25 
5.25 
3.50 
3.50 

DATALIFE 

PRICES PER 10 DISKS) 

DS/DD $22.95 
DS/HD $24.95 
DS/DD $27.95 I 
DS/HD $53.50 I 

DYNAMIC RAM CHIPS 

DESCRIPTION 1.9 
4164-10 (64K X 1) $3.50 
4464-10 (64K X 4) $3.60 

41256-08 (256K X 1) $3.20 

44256-08 (256K X 4) $10.95 
411000-08 ( 1 MEG X 1) $10.95 
1  MEG X 9 SIM SIP $110.00 

10+ 
$3.00 
$3.20 

$2.90 

$9.95 
$9.95 

 $105.00 

-e< 
e 

-e* 
ENERGY SAVING FLUORO 
Why keep paying electricity bills for in-
efficient lightling. Standard globes use too 
much power through generated heat where 
fluoros turn all their energy into light saving 
you up to 80% of yourelectricity bills. Fluoros 
globes lasts up to 6 times longer than 
standard globes literally paying for temselves 
while you use them. All 5000K light range 
and guaranteed. 

Bayonet $ 14.95 
Bayonet $ 15.95 
Bayonet $ 16.95 
Screw-in $16.95 
Bayonet ( Ball) $ 19.95 
Bayonet ( Lrg.) $ 19.95  

7WB:7W 
11WB:11W 
15WB:15W 
15WE:15W 
FB11W:11W 
BB11W:11W 

SS SAVE SS 
BABY AT FLIP TOP CASE& 

200W P/SUPPLY 
$180 

VOLTAGE 

REGULATOR 

BARGAINS 

DESCRIPTION . 11 10, 
7805UC $0.50 $0.45 
7812UC  $0.50 $0.45 
7815UC  $0.50 $0.45 
7905UC $0.60 $0.55 
7912LIC  $0.60 $0.55 
7915UC $0.60 $0.55 
LM31 7T  $1.00 $0.90 
LM337T  $2.10 32.00 
LM723PC $0.50 $0.75 
L296  $10.50 $9.50 

DIODES 

DESCRIPTION  11 10, 
IN4148 $0.04 30.03 
11,1914   $0.05 $0.04 
1194004 $0.05 $0.04 
IN5404 . $0.15 $0.12 
IN.5408 $0.25 $00.21 

DESCRIPTION  111 10, 
WO4  $0.45 $13.40 
BR64: 
6A 400V $1.50 31.30 
BR104: 
10A 400V $1.80 $ 1.50 
BR354: 
35A acov $3.90 $3.00 

TRANSISTORS 

DESCRIPTION . 1-9 10. 

BC547  $0.10 $0.08 

BC54 7C $0.20 $0.15 

BC548  $0.10 $0.68 

BC548C $0.20 $0.15 

BC549 .  $0.10 $0.08 

BC54 9C $0.20 $0.15 

BC557  $0.10 SO.08 

BC557C $0.20 $0.15 

BC558  $0.10 $0.08 

BC558C . $0-20 $0.15 

BC559  $0.10 SO.08 

BD139  $0.40 $0.35 

BD140  $0.40 $0.31 

TIP31C  $0.80 $0.75 

TIP32C $0.80 $0.75 

2193055  $1.25 $1.15 

2SJ56  $9.50 $8.50 

2SK176 99.50 $8.50 

MICRO 

DESCRIPTION 1-9 10+ 
6809P $10.50 $9.50 
6809EP $9.50 $8.50 
6821  $5.50 14.50 
6850  53.50 $3.00 

DESCRIPTION 1-0 
Z8OACPU .... $3.00 
ZOBCPU $4.50 
Z8OCCPU.... $6.50 
Z80AP 10 .... 33.00 
Z80BP10  $4.50 
Z BOCP10 $6.50 

10, 
$2.50 
$4.00 
$6.00 
32.50 
$4.00 
$6.00 

QUALITY 
JAPANESE BRAND 
FLOPPY DRIVES 

5.25' 360K........$130 

5.25' 1.2M... ..... $ 150 

3.5 Auto Switch 

720K/1 .44M 

Inc. 5.25' Bracket $ 155 

Call or Write to us for our 

complete range of 

computer products 

SERIAL PORT 

CHIPS 

8250/82C50 $ 15.00 
8245612C450 $17.50 
164500 60450 $19.00 

!ntrAr 

DESCRIPTION 1-9 10, 
TL061  $0.95 $0.90 
TL072  31.10 $1.00 
TL084  $1.80 $1.70 
1458  $0.50 $0.45 
1488  $0.50 $0.45 
1489  $0.50 30.45 
XR2206  $8.00 $7.50 
XR2211 $6.50 $6.00 
LM324  $0.60 $0.55 
LM339  $0.60 $0.55 
LF353.  $0.90 $0.85 
LM358  $0.45 $0.40 
LM3903  $1.20 3110 
555  30.40 $0.38 
741  $0.50 $0.45 

CMOS 
DESCRIPTION 1-9 10. 
40018  $0.25 $0.20 
40118 $0.25 $0.20 
40138 SO 25 $0.20 
40168 $0.40 $0.30 
40268 $0.90 $0.80 
404213 110.50 $0.45 
40448 00.80 $0.75 
404913 50.50 $0.45 
40538 $0.80 $0.75 
40608 $0.70 $0.85 
406913 $0.40 $0.35 
40718 $0.40 SO. 35 
40818 $0.40 $0.35 
40938  $0.85 $0.00 

FANTASTIC 

Complete 
Computer Systems 
286-16  $1650 

386SX16 $1950 

386DX25C $2500 

386DX33C $2800 

Above Includes: 

1M Ram 

1.2 or 1,44MB FDD 

40 MB HDD 

512K VGA Card 

Super VGA Monitor 

101 Keyboard 

25, 1P,1G Ports 

case & power 

supply 

7 4HC 
DESCRIPTION 1-9 10, 

741-1C00 
7411002 
741-1C04 
741-1C08 
74HC10 
74HC14 
74HC20 
74HC30 
74 HC32 
74HC-42 
74HC73 
74HC74 
74HC75 
74 HC76 

74HC85 
74HC86. 
/4HC123. 
74HC125 
74HC173 
74HC174 
74HC221 
74140240 
74HC24.4 
74HC245 
74HC273 
74HC.365 

74HC373 
74140374 

$0.75 $0.65 
$0.75 $0.65 
$0.75 $0.65 
90.75 10.65 
$0.75 90.65 
$1.50 SI .40 
$0.85 $0.90 

$0.60 
$0.80 
$1.20 
$1.20 
$0.75 
111.20 
111.10 

$1.40 
51.10 
$1.30 
51.20 
$1.20 
$0.90 
S1.4.5 
$1.10 
$1.10 
S1.10 
51.20 
$1.20 
51.20 
51.20 

$0.50 
SO. 75 
$1.10 
S1.15 
$0.85 
$1.10 
51.05 

51.30 
51.00 
$1.15 
51.10 
$1.10 
$0.80 
51.35 
$1.00 
S1.00 
51.00 
51.10 
$1.10 
$1.10 

51.03 

** SUPER SPECIAL *er 

Expansion cards 
to suit 

XT/AT Type Computers 

- Serial Card 
(2 ports 2nd opt.) 
Parallel Card 

- Games Card 
(2 ports) 

$ $ $ $ 
Any one of above: 

$24.50 

HARD DRIVE. * 

SPECIALS 

40M IDE 28MS 
INC. CONT. $405 

80M IDE 19MS 

INC CONT. $720 

105M IDE 25MS 

INC. CONT. $920 

105M IDE 25MS 

INC. CONT $930 

115M IDE 20MS 

INC. CONT. $1 0 50 

200M IDE 14MS 

INC. CONT. $1600 

MOTHERBOARD 

- 16 MHZ 

- 1M RAM 
- EXP TO 4M 
- SHADOW RAM 
$295 

QUALITY 

SOCKETS 
DESC RIPT1ON 1-9 10+ 
8 pin  20 .15 
14 pin ......... _ 25 .20 
16 pin ......... _ 30 .25 
18 pin  35 .30 
20 pin  40 .35 
24 pin  50 .45 
28 pin  55 .50 
40 pin  60 .55 

Ftee cc,ALE 
sruH0‘-̀ -

c C - 
ce° 

" %Hess 
sEs° es 

ALL SALES TAX EXEMPI 
ORDERS AND 
WHOLESALE 

ENQUIRIES TO 

T E.C.S Pit 
I st floor 289 Latrobe SI 

Melbourne 3000 

PHONE 1031670 6474 
FAX 1031670 6006 

NI --- mrim 

2716 

2752A 

27C32 

2764 

27C64 

27128 

27C128 

27256 

27C256 

27512 

276512 

27C1001 

6116 

6264 

62256 

628128 

r \A MS 

$9.95 

$7.50 

$11.50 

$6.50 

$7.00 

$7.50 

$8.00 

$8.50 

$9.00 

$12.50 

$13.50 

$23.50 

$4.50 

$9.50 

$17.50 

$60.00 

THE 
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SHOP TRADING Nouns 

MAIL ORDER 

289 LATROBE ST 
MELBOURNE 3000 

Tel.: (03) 602 3499 

TOLL FREE 
CREDIT CARD ORDERS 

008 335901 

POSTAGE RAI ES 

$3.00 
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Made in the U.S.A. 

It's no fluke. 
READER INFO NO. 33 

Feature 
Fluke 

Model 77 
Beckman Industrial 

RMS225 

Digits 3-1/2 Digits 4 Digits 

Resolution 3,200 Counts 10,000 Counts 

Accuracy 0.3% 0.25% 

Automatic Reading Hold Touch Hold Probe Hold" 

Analog Bar Graph 31 Segments 41 Segments 

Battery Life 2,000 Hrs 1,000 Hrs 

10A Range 

Protective Holster 

3 Year Warranty 

True RMS 

Auto Min Mae 

Relative Mode 

Price Excluding Sales Tax as at 1/10/90 $325* $319 

Touch Hold is a registered trademark of the John Fluke Mfg. Co., Inc. 

Your best auto-ranging multimeter for 
the money. It doesn't happen by accident. 
It takes expertise, painstaking 
R&D, and a solid commit-

ment to provide you with 
the features you've asked for 
at a price you can afford. 
When you add it all up, the new Beckman 
Industrial RMS225 simply outperforms 
any meter in its class. And like all the 

other multimeters we've built over the 
years, it's designed for long lasting and 

trouble-free use. So, go_t' 
visit your local dis- 
tributor today and 
check out the new 
RMS225 digital 

multimeter. Once you compare 
it to the others, the choice 
will be obvious. 

>RANGE HOtD RE L MAX MIN 

0000 mV AM g 

.mt. ma, • AO a Am, KS1 
LIi hinimileualisulimimilmilmoW 

Beckman Industriar 
An Affiliate of Enerson Electric Co 

WARBURTON FRANKI 
A DIVISION OF BELL-IRH INDUSTRIES PTY LTD 

• SYDNEY 

• MELBOURNE 

• BRISBANE 

• ADELAIDE 

• PERTH 

Ph (02) 648 5455 

Ph (03) 480 5366 

Ph (07) 391 8311 

Ph (08) 354 0588 

Ph (09) 479 4766 

Fax (02) 647 1545 

Fax (03) 480 2772 

Fax (07) 891 5603 

Fax (08) 352 7755 

Fax (09) 479 4884 

Available from leading distributors nationwide 
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I have a good quality AM/FM car 
radio which I have built into a case with 
its own power supply. Because I want to 
use it in the house, I need to connect 
external aerials, one for AM and one for 
FM. 
Consequently I would like to know the 

approximate impedance of the aerials 
that a car radio is designed to work 
with. (D.A., Findon SA). 
Using a car radio as a conventional 

radio has a number of advantages, such 
as pushbutton tuning and the benefits of 
the increased sensitivity usually in-
herent in the design. Unlike most 
domestic receivers, a car radio relies on 
an external antenna, usually mounted 
somewhere on the vehicle. The antenna 
then connects to the radio via a length 
of coaxial cable. 
I cannot find any information con-

cerning impedance, though if I had to 
guess, I'd choose either 50 or 75 ohms, 
unbalanced. However, I'm not even 
sure if impedance is a factor, although 
any antenna has an impedance. Not 
being an expert in antenna design, my 
advice in this instance would be to con-
struct an antenna that has similar char-
acteristics to a car aerial. 
For example, a car aerial is fixed to 

what amounts to an earth plane, and the 
length of connecting coaxial cable 
should be kept as short as possible. 
Most car radios have a trimmer 
capacitor that ` tunes' the antenna, and 
the optimum antenna installation is one 
that allows this capacitor to peak the 
sensitivity. The easiest way might be to 
use a car aerial, and I have used such a 
system for many years in my own home 
workshop. 

Tuneable Hum 
Last month I presented a number of 

letters from readers offering solutions to 
the tuneable hum being experienced by 
J.M., from Aldinga Beach in SA. The 
next letter is on the same topic, al-
though the situation may not apply to 
J.M. However, the cause is interesting 
as it shows what can happen when con-
ductors, diodes and a strong RF signal 
get together: 
I had a similar situation to J.M. some 

time ago concerning tuneable hum, in 
that most of the stronger AM stations 
were accompanied by a very loud buzz, 
mainly on 3L0 (774kIlz) and 3AK 
(1503kHz). The problem only affected 
radios inside the house, although it 
would affect a car radio as the car came 
up the drive. 
I live within 4km of the major cluster 

of six of Melbourne's commercial AM 
radio transmitters and within 20km of 

the ABC transmitters. In my home I 
have installed an unshielded 6-wire bus 
with at least one skirting board ap-
pearance on a 5-pin DIN socket in 
every room. This, by the way has been 
very useful for temporary connections 
of intercoms, speakers, headphones, 
play telephones etc. One pair of this bus 
has been set aside for a permanent low 
power 12V DC supply for battery 
charging, powering toys and so on. The 
12V supply is simply a full wave bridge 
on the secondary of a small transformer, 
with a 2000uF filter capacitor. 
The problem was brought to a head 

when a permanent load (feed for a 
masthead amplifier via a zener diode 
and limiting resistor) was connected to 
the 12V supply. The supply bus, about 
18m long and with several stubs, was 
picking up a lot of RF, about 20V in 
fact. It seems the RF was sufficient to 
bias the diodes, and the nett effect was 
that the amount of DC coming through 
was affected by the RF. This meant that 
the voltage on the 12V bus was effec-
tively a 100Hz modulated version of the 
total RF field being picked up by the 
bus. 

This new signal was then radiated 
from the bus throughout the house, and 
when a strong station was selected on a 
radio, the modified signal was also 
strong enough to give the original pro-
gram along with a very annoying buzz, 
almost as loud as the original (1dB SIN 
measured on 3L0). 
Two things cured the problem, but the 

greatest benefit was derived by bypass-
ing at least one of the diodes in the 
bridge with a 0.022uF capacitor. The 
other was to RF ground the 12V supply 
at the output of the bridge rectifier. I 
wonder if J.M. may have also inadver-
tently brought the problem on himself in 
a • similar manner. (G.G., 
Greensborough Vic). 
Quite a few of we 'electronics bods' 

are likely to have installed a similar sys-
tem to that described by G.G. I have a 
ridiculously complicated intercom sys-
tem in my house, where the on-off 
switch at each station actually switches 
the 12V DC supply to the intercom 
amplifiers. I know of quite a few people 
who have installed a general purpose 
bus system in their house, and over the 
years the use of such a bus changes as 
the family grows up. 
While problems may not occur if you 

live some distance from established RF 
sources, there's no guarantee that such a 
source won't start up some time in the 
future. So from G.G.'s letter and all the 
others I've presented, it seems that an 
important thing to remember is that 

diodes and RF can produce tuneable 
hum. 
The next letter is on a slightly related 

topic, and asks for information that I 
don't think anyone knows the answer 
to. 

Overhead power lines 
I have read recently of suggestions 

that living near an overhead power line 
is a possible health hazard. I'm refer-
ring only to the 330kV lines that form 
the grid system, and not to the power 
lines one sees in the streets. As I live 
very close to a tower that supports over-
head 330kV lines, I wonder if you have 
any information about the effects from 
these lines. (G.N., Padstow NSW). 
I too have read about the research 

being conducted, and it seems that the 
findings are rather inconclusive. From 
what I've read, the recommendations 
are that authorities should locate new 
330kV lines away from built-up areas. 
However, no conclusive findings on the 
effects of exposure to a strong 
electromagnetic field were presented. 
But I stress, that's what I read, and 
maybe I haven't read the right 
documentation. 
I can recall one interesting effect, in 

which a colleague found that his heart 
pacemaker became erratic when he 
entered the switch yard of a power sta-
tion. However, I doubt that the 
electromagnetic field from the overhead 
lines would be as strong as that from a 
transformer. 
Maybe other readers have more infor-

mation, as this is an interesting topic — 
particularly for those living near such a 
line. 

10V regulator? 
The next letter is from a reader who is 

'getting into' electronics. I won't 
present the whole letter, but the writer 
asks an interesting question: 
I notice that in the Circuit and Design 

Ideas section in the February 1991 edi-
tion of EA that a 10V regulator, type 
7810 is used in the mains frequency in-
dicator circuit on page 81. I have 
looked through a number of catalogues 
from parts suppliers but cannot find 
such a regulator. 
Because I would like to use a 10V 

regulator rather than a 12V regulator to 
power a small DC motor, I wonder if 
you could advise me where I can obtain 
such a device. (RB., Doveton Vic). 
While I wouldn't go so far as to say 

there is no such device, I too cannot 
find it listed in any of the databooks or 
catalogues I have. While there may be a 
7810 somewhere out there, in the mean-
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