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Almost a filmless SMPTE 

This year's 'down under' Convention 
of the Society of Motion Picture and 
Television Engineers was held at 
Sydney's Darling Harbour, and 
Barrie Smith reports that he could 
find only one solitary cinema projec-
tor representing film technology. But 
digital video was very much in evi-
dence, as he explains in his story 
starting on page 10. 

A most unusual fault... 

One of our Serviceman's stories this 
month involves a set with this rather 
weird and colourful fault. Can you 
guess the cause? (see page 46) 

On the cover 

On the recent NASA/ESA 'tethered 
satellite' mission STS-46, com-
mander Loren Shriver found time to 
try eating chocolate M&M's in the 
Shuttle's zero gravity (see page 26). 
Also shown is our hi-tech Christmas 
tree project, whose description starts 
on page 58. (Photo by Kevin Ling) 
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LEIIERS 10 
THE EDITOR 
SW receiver? 

After seeing numerous kits associated 
with amateur radio I decided to get inter-
ested in it by building a shortwave radio. I 
then looked back through previous issues 
of EA and found a radio which was 
suitable, published in November 1980. 
I am enquiring as to whether 

Electronics Australia has a shortwave 
radio on the design boards? Or if not, 
could you tell me where you could buy 
the parts needed for the 1980 radio, be-
cause the transistor BF494 isn't available 
and Waticin Wynne, the supplier of the 
coil formers, the Denco IF transformer, 
the Jabel handspan knob, and the Rolan 
single gang variable capacitors, have 
seemingly closed down. 
Could all the coils be switched so they 

wouldn't have to be swapped around, 
such as in the design published in April 
1980? And could you incorporate a meter 
for distinguishing incoming signals. 
Colin Irwin, 
West Chatswood, NSW 

Comment: As you've discovered, Colin, 
many of the parts used in earlier designs 
are no longer available which makes a 
shortwave receiver not as easy as it used 
to be. But we'll see what can be done. 

Moffat and GST - 1 
Let me say at the outset that like Tom 

Moffat I am not a political party person; I 
try to vote for the people I feel may in 
some way advantage the country (not an 
easy task). 
I must applaud Tom for bringing to 

readers' notice the amount of government 
paperwork that will be heaped on us self-
employed small businesses, if a goods 
and services tax is introduced. 
Unfortunately many of the thousands of 

people that will be affected have no idea 
just what will be required of them, and I 
suggest that a majority think it will not 
affect them. 
I cannot understand any political party 

fighting an election with a tax package as 
their flagship, particularly as some of 
their other ideas seem quite good, but 
they must know something I do not. 
No doubt it will help unemployment 

because hundreds more tax inspectors 
will be needed all over Australia, to check 
that the thousands who spend their Sun-
day afternoon writing up their week's 

work, are not cheating on the system. 
What will probably happen with the un-
scrupulous contractor, will be that the 
goods bought to carry out a job will have 
the tax paid at the time of purchase and 
this amount will simply be added to the 
service charge and the customer will pay 
the 15% twice. As the customer has effec-
tively paid the tax the contractor will not 
need to fill out forms to reclaim the initial 
15% paid on the goods at purchase time. 
No doubt the government will not ob-

ject if this occurs, and the hapless cus-
tomer will not know they are paying GST 
twice. 
I enjoy Tom Moffat's columns and he 

might be interested to know I have writ-
ten this without the help of icons (I 
haven't got any). 
Derek Logan, 
L,enah Valley, Tas. 

Moffat and GST - 2 
Tom Moffat's absurd attack on the 

Coalition's Goods and Services Tax 
(GST) proposals (EA August 1992) brings 
a whole new meaning to his `Madhouse' 
column. 
Mr Moffat has no understanding what-

soever of the GST and it is regrettable, 
owing to a lack of basic homework, that 
he has chosen to mislead his readers. 
Small businesses will not be overbur-
dened with paperwork in meeting the 
GST's reporting requirements. The whole 
scheme is blindingly simple and 
straightforward. 

If any of EA's readers wish to be reliab-
ly informed as to the effects of the GST 
on small businesses, they might write to 
me at PO Box 486, Sale Vic. 3850. 
Hopefully, Mr Moffat's request for farther 
information might be first in the mailbag. 

Peter McGauran, MP, 
Shadow Minister for Science 
and Technology, 
Sale, Vic. 

Noise cancellation? 
A reader for over twenty years, I 

wonder about something I read in a 
motoring magazine: Noise cancellation 
circuits to make a car quieter. 

If I got it right a microphone picked up 
cabin noise, somehow phase-reversed it 
and put the resulting waveforms through 
a speaker. 
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My neighbour's teenagers spend a lot 
of time on drums and amplified guitars, 
which at times can be very frustrating. 
Wouldn't it be nice to do a project on 
these lines? Please consider. Kind regards 
and thanks for a great magazine. 

Chris Gronlund, 
Carlingford, NSW. 

Comment: You have the basic idea right, 
Chris, but it isn't as easy as it sounds — 
especially in a larger volume than a 
car's interior. We'll try to look into it 
when time allows, but don't expect any-
thing next month! 

Spice for Amigas 
I am a Dutchman visiting Australia, and 

happened to come across your publication 
'PC based Circuit Simulators', which I 
found to be very instructive. 
The possession of such a program must 

be the dream of every electronics 
amateur. The prices quoted are rather 
prohibitive for a hobbyist, however. 
May I also draw your attention to the 

fact that those readers in possession of the 
more advanced Amiga computers, 
provided they have one megabyte of 
memory, may obtain the program 
ASPICE from the Fred Fish library for 
free (it's in the public domain). When I try 
to recall from memory it is disk #278, but 
you should check that. There may be an 
update on a later disk. 
This program is the Amiga version of 

SPICE. 
John W de Vries, 
Melville, WA. 

Comment: Thanks for the information, 
John. 

Hifi speakers 
I am currently in the process of building 

my own home speakers. I have a very 
fussy ear when it comes to music, so I 
want these speakers to sound good. For 
the speakers to sound good, I realise that 
you must use quality components and that 
is why I'm writing to you. I would be 
very grateful if you could provide me 
with names and contact numbers of com-
panies who sell good quality drivers 
and/or cross-over units. By good quality, I 
also refer to good value-for-money. 
I look forward to your reply and con-

gratulate you on the continued quality of 
your magazine. 

Chris Ripoll, 
Macquarie Fields, NSW. 

Comment: We can really recommend the 
Seas system described in the August issue, 
Chris, and also the VAF systems 
described in November. But don't forget 
that for the best results, the enclosure 
must be correctly matched to both the 
driver and the cross-overs. 

EDITORIAL 
VIEWPOINT 

Pay TV: the battle 
for control continues... 
As I sit down to write this leader, the logical topic is Pay TV — and the 

ongoing debate about when we might eventually get it, whether it'll use analog 
or digital technology, how many channels there will be, what the involvement of 
the ABC is going to be, and so on. The papers have been full of it, in the last 
couple of weeks, with rumours of deals being cut behind the scenes and all kinds 
of people and organisations battling for control over as much of the future 
medium as they can. 
I guess it's understandable that the existing media moguls are interested in 

getting as big a slice of the Pay TV cake as they can, because as a new and 
undoubtedly very flexible medium it has the potential to make a lot of money — 
at least in the longer term — and some of this will inevitably be at the expense of 
existing media. As well as competing with free-to-air TV, in terms of viewer 
attention, there's also the strong possibility that Pay TV may eventually supplant 
it (especially that which relies on public funding). No doubt that's why the ABC 
and its supporters are taking such a keen interest in the debate. 
What I find rather harder to understand is the apparently pivotal role of the 

Federal Government in all this. I can see that the Government has a respon-
sibility to its citizens, to ensure that the technologies used are standardised and 
meet the appropriate technical performance standards — so everyone knows 
where they stand, and people can invest in equipment with confidence that it will 
have a reasonable working lifetime. Hence the need for the Department of 
Transport and Communications to be involved in decisions about the kind of 
technology to be used. 
But once this responsibility is met, what is the justification for the Govern-

ment then assuming the right to decide how many of the available transponders 
and channels are going to be used, and who will get the licences to use them? It's 
not as if we're talking about a limited public resource; there's room for quite a 
few satellites up there, quite apart from other delivery systems like optical fibre 
cables, local-area microwave broadcasting and possibly even twisted-pair wires, 
once digital video compression systems are fully perfected. In any case most of 
these delivery systems are now privately owned, at least in theory — and owner-
ship of something normally implies the right to use it. 
The Government seems to be justifying these actions in terms of the need to 

ensure economic viability. But this in turn seems to be based on assuming that 
while the people who will be investing in the new medium are supposedly 
incapable of making their investment decisions wisely, Australia's politicians 
and bureaucrats in contrast are gifted with the wisdom to make the decisions for 
them. History doesn't suggest that this is a valid assumption... 
Recently the daily media reported Mr Rupert Murdoch as saying that he too 

couldn't understand why Pay TV needed to be regulated at all. "I think they 
could just get out of the way and let everyone get at it", he is quoted. I imagine 
that there are very few subjects on which Mr Murdoch and I would agree (not 
that that would worry him, I'm sure); but on this occasion I think he's right. 
Why not just let anyone who wants to lease a transponder and offer programs 

to subscribers 'give it a go'? That way, it seems to me, Pay TV's subscribers are 
much more likely to get genuine freedom of choice. 
Best wishes for the Christmas and New Year season, from all of us here at EA. 

Jim Rowe 
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Satellite TV technology: 

NEW UM'S, PAL DBS 
RECEIVER FROM AV-COMM 
Local satellite TV reception equipment supplier AV-COMM has expanded its range recently, with two 
interesting new low-noise block downconverters and a new lop of the range' receiver for fortuitous 
PAL reception — featuring extended tuning range, selectable half-transponder operation and 
dynamic noise reduction. 

by JIM ROWE 

When I reviewed a low cost Ku-band 
satellite TV reception system from AV. 
COMM earlier this year (see the stories 
in the July issue), I was most impressed 
with the quality of 'fortuitous' PAL 
reception it delivered from the current 
12W A-series Aussat/Optus trans-
ponders. 
However like most such 'domestic' 

systems, even those costing consider-
ably more, it had something of a 
problem with reception of the `SCPC' 
(single channel per carrier) radio signals 
that are also radiated by the satellites: 
the signals don't stay fixed in frequency, 
but appear to ' wander' slowly along the 
band. 

The Dynasat DSR 9105AP satellite receiver Is AV-COMM's new top-of-the-line model, featuring half-transponder operation. 

There's no mystery about the cause of 
this wandering: it's frequency drift in the 
local oscillator inside the LNB unit, at 
the focal point of the receiving dish. As 
well as providing `masthead' RF 
amplification of the very weak incoming 
Ku-band signals at 12.25 - 12.75GHz, 
the LNB also converts them down to a 
`first IF' in the range 950 - 1450MHz, to 
travel down the cable to your satellite 
receiver (which is really a `tuneable IF'). 

In order to perform the downconver-
sion, the LNB has to have a local oscil-
lator at 11.3GHz, located right inside the 
LNB itself. And as the LNB is up at the 
dish focus and exposed to a very wide 
range in temperatures, stabilising the 

frequency of this local oscillator is quite 
a challenge — especially as in low-cost 
LNB 's for domestic reception, the oscil-
lator is essentially just a free-running 
type based on a tuned microstrip line. 
By using very careful design, LNB 

makers have been able to provide this 
kind of oscillator with a stability of 
within +/-2.5MHz, over the full 
temperature range. Which is really quite 
an achievement, when you think about 
it; 2.5MHz drift at 11.3GHz is only 
.022%, or about 220 parts per million. 
This order of stability has turned out 

to be fine for TV reception, because 
until now at least this has used wideband 
FM (30MHz p-p deviation) for the 
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video, with the sound on subcarriers. 
Satellite receivers have had to be 
provided with AFC, in any case, to cope 
with the deliberate 'dispersion wobble' 
of the signals, and this has meant that 
they can easily cope with the relatively 
modest drift of the LNB oscillator. 
So there hasn't been a problem with 

TV reception; it's only when you try to 
receive the SCPC radio signals that the 
LNB drift really makes itself evident. 
Needless to say, AV-COMM's founder 

and Technical Director Garry Cratt has 
been well aware of this, and when I was 
writing the July stories, he advised me 
that he was expecting before long a new 
type of LNB which would hopefully 
solve the problem: one with a local os-
cillator stabilised via a phase-locked 
loop (PLL). I mentioned this in the 
review article, and said that I hoped to 
be able to try one out when they arrived. 

Well, the new PLL-stabilised LNB 
units did indeed arrive soon after that, 
and I have been able to try one out 
for a couple of months. I gather that they 
are the first low cost PLL-stabilised 
LNB's produced for domestic satellite 
reception, so it's quite a feather in Garry 
Cratt's cap that he has been able to 
source them for use in Australia. 
And the performance is very impres-

sive, especially in terms of frequency 
stability. The data sheet specifies a drift 
figure of +/-275kHz maximum, but the 
sample I received turned out to be sig-
nificantly better: between about 4°C (in 
the wee hours at night) and 28 - 30°C at 
mid-day, it varied by no more than 
around 601cHz. 

That's only .0005%, or 5 parts per mil-
lion — an improvement of over 40 
times, compared with a standard 
LNB. Obviously the crystal oscillator 
used as the PLL's reference must be very 
well designed, to achieve this order of 
stability. 
Needless to say, the improvement in 

receiving SCPC radio signals is quite 
dramatic. Each SCPC signal is very 
nearly fixed on the 950 - 1450MHz 
IF band, as it should be. The only thing 
you fmd now is that if you listen to such 
a signal for an extended time, you oc-
casionally need to adjust the tuning by 
one 201cHz or 25kHz increment, to 
maintain optimum reception. 
But is there any penalty for this im-

provement in stability — has any other 
aspect of the performance been 
sacrificed? Not that I can see. The noise 
figure of the unit I tried had been 
measured at better than 1.05dB over the 
full 12.25 - 12.75GHz band, with a gain 
of 57dB +/- 1dB and an image rejection 
of 55dB. 

And here Is the dual-polarity LNB, complete with Its feed horn assembly. 

This means it is well and truly up with 
the best of the current 'ultra low noise' 
standard LNB's, although I don't have 
the faclilities to confirm these measure-
ments. 
However during my testing it did give 

really good 'fortuitous' PAL TV recep-
tion from the 12W transponders on satel-
lite Al, with very little visible noise 
even on saturated rads and yellows. On 
one or two even more fortuitous oc-
casions it also gave truly superb recep-
tion when the Al/T8 30W transponder 
was carrying PAL material. 

In short, then, I can report that the new 
PLL-LNB is not only excellent for 
SCPC radio reception, but also a very 
nice performer indeed for fortuitous PAL 
TV reception. It would make an ideal 
LNB for the satellite enthusiast keen to 
listen to the SCPC signals as well as 
viewing the TV. 

LNB number 2 
As it happens, AV-COMM is now also 

stocking another new and interesting 
type of LNB, apart from the PLL-LNB. 
This is one of the new dual polarity 
LNB's, which respond to both vertical 

and horizontal polarisation and don't re-
quire the use of a polar rotator. 
I mentioned this type of LNB in the 

July articles also, but in case you've for-
gotten here's a quick recap. To pack as 
many transponder channels as possible 
into each satellite, both vertical and 
horizontal polarisation are used — with 
the transponders alternating between the 
two, so that adjacent transponders have 
the opposite polarisation to minimise in-
terference. This means that the receiving 
system and LNB must be capable of 
responding to signals of either polarisa-
tion, as required. 
Early satellite receiving systems used 

mechanical actuators, to rotate the LNB 
and feed horn physically by 90° while 
maintaining them accurately at the dish 
focus. 
More recently, ferrite 'polar rotator' 

units have been used, which twist or 
'skew' the polarisation of the incoming 
signals themselves, by using the Faraday 
rotation effect. An adjustable DC current 
is passed through a small piece of ferrite 
in the waveguide between the feed horn 
and the LNB's pickup probe, to control 
the degree of skewing. 

Here Is the new phase-locked loop LNB, which Is a little longer than the standard 
type. 
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New receiver from 
AV-COMM 
Although ferrite polar rotators allow 

quite precise adjustment of the skew, 
like the older mechanical rotators they 
still require additional conductors in the 
cable between your receiver and LNB. 
The receiver also has to provide 
programmable levels of drive current, 
adding to receiver complexity. 
A further disadvantage is that there is 

inevitably a small loss of the incoming 
Ku-band signals, as they pass through 
the rotator's ferrite material. The loss is 
only a fraction of a dB (typically 0.2dB), 
but even a tiny loss at this point in the 
system degrades performance noticeab-
ly, when you're trying to receive such 
weak signals. 
Because of these disadvantages, there 

has been a trend in the last year or so 
towards a different system again: the 
dual-polarity LNB. 

Instead of having a rectangular input 
waveguide with a single `antenna' probe 
near the end, coupled to a single RF 
stage, a dual-polarity LNB has a circular 
waveguide capable of supporting signal 
waves of either polarisation. It also has 
two antenna probes, spaced radially 90° 
apart; so that when the whole assembly 
is orientated correctly, one probe can 
respond to the vertically polarised sig-
nals and the other to those that are 
horizontally polarised. 
To allow convenient selection be-

tween the two, the LNB circuitry is 
made to respond to changes in its DC 
supply voltage — fed up the IF cable 
from the receiver in 'phantom' fashion. 
Thus a supply voltage of + 18V causes 

the LNB to operate from one probe, 
while changing the supply to +13V 
makes it switch to the other probe. Many 
of the latest satellite receivers have been 
provided with the facility of switching 
the LNB supply voltage between these 
two levels, to control this type of LNB. 
The potential advantages of this kind 

of dual-polarity LNB are simpler ca-
bling, a less complex receiver, better 
overall noise performance and easier 
setting up. So I was understandably very 
interested in trying out a sample, when 
Garry told me recently that he had 
received samples. 
When the sample arrived, it was com-

plete with matching circular feed horn. 
This made it very easy to fit it to the 
1.8m test dish, in place of the PLL-LNB 
and existing feed horn/ferrite rotator as-
sembly. 
And since the dish had already been 

set up for one of the A-series satellites, it 

was relatively easy to find the correct 
orientation for the new LNB; all that I 
had to do was program the receiver for a 
particular transponder, with the correct 
DC voltage coming up the cable, and 
then rotate the LNB in the focus clamp 
assembly until the meter on the AGC 
line indicated maximum signal strength. 
And the results? I have to say that 

there was a very significant improve-
ment in picture noise, even compared 
with the 1.0dB noise figure PLL-LNB. 
So much so that even on highly 
saturated reds, there were almost no 
%paddies' at all even with light cloud — 
and again with fortuitous PAL signals 
from 12W transponders on Al. 
Since the sample dual-polarity LNB 

has nominally the same 1.0dB noise fig-
ure as the PLL-LNB and the previous 
'standard' LNB I tried, I can only as-
sume that this improvement is largely 
due to the removal of the polar rotator 
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Ever seen an antenna for 12.5GHz 
before? Well, now you have: it's the 
tiny little probe visible in the centre of 
the waveguide, in this view of the input 
to the PLL-LNB. 

and its insertion loss. But whatever the 
reason, there's no doubting the benefits. 

If you're after the best possible for-
tuitous PAL TV reception, then, with the 
least possible noise for a given dish size, 
it looks as if the new AV-COMM dual-
polarity 1.0dB LNB is currently the way 
to go. Garry does have a 1.4dB version 
as well, by the way, but it would be well 
worth stretching to the 1.0dB model if 
your budget allows. 
And talking about budgets, I should 

note here AV-COMM's current prices 
for the various LNBs. The new PLL-
LNB (1.0dB) is $470, while the 1.4dB 
version of the dual-polarity model is 
$325 and the 1.0dB version is $475. 

For comparison, the ` standard' LNB 
models are priced at $225 for the 1.4dB 
version, $349 for the 1.0dB version and 
$369 for the ultra-low noise 0.8dB ver-
sion. These prices are all inclusive of 
sales tax. 

Incidentally Garry tells me that be-
cause of the excellent performance of 
the new dual-polarity LNB, he's incor-
porating it into his $995 complete 
receiving system for Aussat fortuitous 
PAL reception. 
By the time you read this, this system 

will be supplied with a 1.6m dish and 
one of the new LNB's, in place of the 
original configuration. 

New receiver 
The third new item in the AV-COMM 

range is a new `top of the line' PAL 
satellite receiver, the Dynasat DSR 
9105AP. This is a compact but very 
powerful unit which offers 100 program-
mable channels, and is equipped for 
'half transponder' reduced bandwidth 
reception so that it can be used for C-
band operation as well as Ku-band. 
At this stage I haven't seen one of the 

new receivers in the flesh, but from the 
information sent by Garry Cratt it looks 
quite impressive. Features include in-
creased tuning coverage (from 950MHz 
to 1750MF1z), a very flexible IR remote 
control with on-screen function display, 
full PLL synthesised tuning, dynamic 
noise reduction, decoder output switch-
ing and scan mode. 
The DSR 9105AP has discrete video 

and audio outputs using both RCA and 
SCART connectors, and also provides a 
tuneable UHF remodulated output for 
feeding to a standard TV receiver. It 
even generates a test signal for tuning 
the receiver, like many VCRs. 
The receiver supports both mechanical 

and ferrite polar rotators, as well as volt-
age switching dual-polarity LNB's. It 
also has AFC capable of tracking LNB 
drift of several megahertz. 
So all in all, it seems like a most im-

pressive receiver, and one that should be 
of considerable interest to anyone inter-
ested in reception of Intelsat and other 
C-band signals, as well as those on 
Aussat's Ku-band satellites. 
The quoted price of the Dynasat DSR 

9105AP receiver is only $595, which 
sounds very reasonable considering its 
features and capabilities. 
Further information on the new 

LNB's and receiver, or indeed any of 
the satellite reception gear in their 
range, is available from AV-COMM, 
70 Wanganella Street, Balgowlah 
2093 (PO Box 225), or phone (02) 
949 7417. 
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ORIZONS OF 
Every two years, the US-based Society of Motion Picture and Television Engineers holds a 'Down 
Under' Convention in Australia. This year the fifth such Convention was held at Sydney's Darling 
Harbour, a change from the previous venue at the Sydney Showground. Here's a report from Barrie 
Smith, who found the technology itself most impressive — despite the fact that its presentation often 
left something to be desired... 

by BARRIE SMITH 

I have now attended all of five of the 
SMPTE's 'Down Under' Conventions, 
and while having few regrets about the 
move from the agricultural environs of 
the Sydney Showground, I suggest 
maybe a dash of 1990's high-tech 
would be welcome at future shows, by 
exhibitors and building supervisors 
alike. 
Why not get the exhibitions above eye 

level, for example? Only one or two had 
aerial aspirations — like the Sony stand 

— to give the eye a heavenwards lift_ The 
foyer of the otherwise excellent presenta-
tion theatres could also do with a serious 
rewire, to remove unsightly and 
dangerous lines of taped-over phone and 
power lines across the carpets. 
But with those gripes off my chest, on 

with the show. There were two halls, 
housing a large throng of exhibitors — 
from the very small, right up to the 
majors; over 80 exhibitors in total. 

In terms of conference activity, more 

than 40 papers were presented by local 
and overseas representatives. The theme 
of the 1992 event was 'New Horizons for 
Creative Productions and Global 
Distribution'. 
The technology shown and discussed 

covered the areas of film, video, audio, 
computers and communications. For an 
event that is now predominantly 
electronic in orientation, it was surprising 
to note that the most abundantly visible 
organisation was Eastman Kodak (13 
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E DIGITAL KI 
papers), belatedly followed by Sony (with 
three papers). 
The 'New Horizons' theme was aptly 

chosen, as major changes in techniques 
and methods were revealed — with many 
companies entering new fields in an effort 
to compete in the race to tap lucrative dol-
lars from the impending wild flurry of 
global activity in HDTV, satellite TV, the 
film to video interface, the computer to 
video interface, compression techniques 
— and digitisation. 
Even the staging of the show owed 

much to 1990's technology: the event ran 
for four days, with only 72 hours allowed 
for setting up and another 21 for ` sulking' 
the stands. Taking into account the daily 
rate for the lavish facilities, one exhibitor 
remarked to me that use of the Darling 
Harbour venue had been made economi-
cally feasible only through the use of cel-
lular phones and the almighty fax! 

Film under siege 

The silver-based technology of motion 
picture film emulsions is under deadly at-
tack. It was difficult to find any motion 
picture cameras on display — and the few 
on show were to be found on the stands of 
rental companies. Little was visible in the 
way of peripherals for film making, and 
only one screen showed a projected 
image — from a lumbering Cinemeo-
canica 35mm theatre projector, standing 
defiantly on the Greater Union stand. 
Proving that video has a place even in 

the most traditional film environment, 
Sydney company Video Assist 
demonstrated what is virtually an `off-line 
edit suite on wheels'. A video camera 
shares the image from the film camera's 
viewfinder. By use of frame stores and 
time code the 'assist' an deliver to the 
director or cameraman instant 

'confidence' video replay of grimes for in-
tricate frame matching trickery — such as 
the `morphing' special effects currently 
seen on TV. 
John Barry Group showed a 'budget' 

Steadicam — only $30,000! — to support 
lightweight cameras; the device provides 
steady action with viewing via a video 
monitor. Also on demonstration was the 
Optex Borescope (and periscope) lens for 
35mm motion picture shooting — for 
screen-filling closeups, with the camera 
nearly a metre distant. 

Editing systems to handle film in the 
electronic domain abounded. Greg Ropert 
of SMP (a 'bits and pieces' supplier) 
reported there has been an enormous 
change in the production industry: "The 
sprocket business, both in supplies and 
equipment, has fallen down to levels of 
film origination only. Anything in post 
production (meaning editing, etc) is now 
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Horizons of the Digital Kind 

The John Barry Group was demonstrating this 'budget' 
Steadicam unit to support lightweight film and video There was little film technology on show, apart from this 
cameras. It's priced at only $30,000! 

going electronic. " He added that only 
organisations like the National Film 
Archive are still in need of traditional 
film hardware... 
The investments being made in video 

by small and Wye companies are reveal-
ing. One cameraman-producer, Ed 
Payne from Mudgee, NSW operates a 
small video-making business with two 
Hi-8 cameras that total $20,000 in cost 
But his capital outlay in terms of editors, 
TBC's (timebase correctors), mikes and 
sound gear would far exceed this. His 
product? Steam train videos, commis-
sioned footage of stud horses and the odd 
local wedding. 
At the other end, Quantel, the English 

company responsible for arguably the 
highest-end hardware for producing spec-
tacular video effects for TV commercials, 
ran a display of its models which would 
have totalled millions. 
The company's 'Henry' Concurrent 

Editor is claimed to be an entirely new 
concept in editing. Its random access 
disk-based store holds five minutes of 
video and is able to process, manipulate 

Italian cinema projector. 

and interleave 42 levels of full broadcast 
quality vision in real time. Using the 
familiar pen and tablet interface, the 
operator is able to edit with intuitive con-
trol — the frames of vision are shown on 
the screen in the form of film clips; at the 
same time such tasks as superimposing, 
colour balancing and chroma keying can 
be performed. 

'Henry' retains the image information 
within the digital domain during the 
entire process. The price? A cool $ 1.2 
million — but three have already been 
sold in Australia. 
But if you're still thinking of setting up 

a 'post' outfit to make big budget TV ads, 
the lashing out of big bucks doesn't stop 
there. Quantel Australia's MD Haydn 
Deere adds the caution that while the 
human interface with this level of 
'machinery' is becoming simpler, operat-
ing it still nails for creative input to 'make 
it fly'. Creative talent in this area is scarce 
— and expensive. 

Also intended to process vision within 
the digital environment is Ampex's DCT 
(Digital Component Technology) system. 

Based on a proven 19mm tape transport 
system which supports a full COR-601 
(4:2:2) digital component video signal, 
the DCT is modular: it comprises a tape 
drive, switcher, computerised edit con-
troller, ADO effects and an 'interconnect' 
which interfaces in/outputs to analog 
devices. The elements can be added as the 
need for sophistication in vision handling 
requirements grows. 
The heart of the scheme is a new tape 

drive which has air-lubricated tape 
guides, with no pinch roller and deliver-
ing what is described as 'the gentlest tape 
handling in the world'. 525 line/60Hz or 
625 line/50Hz formats are switchable. 
Four channels of 18-bit, 48kHz sampled 
audio can be recorded on the Der tape. 

Editing technology 
Existing methods of editing are under 

challenge. On the way out are the 'linear' 
systems which depend on one or two 
VTR's dumping a compilation of scenes 
extracted in serial fashion, for recording 
on a further machine. 
One step towards the new approach 
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The Ace Edit stand. In middle is Glyn Morris from Ace, while 
at right is Ed Payne from Mudgee — a cameraman-producer Quantel's 'Henry' Concurrent Editor Is claimed to be an 
who operates a small video making business, entirely new concept in editing. It's priced at $1.2 million... 

was the compilation of an EDL (Edit 
Decision List) which the editor created as 
a list of scenes, with their `in' and `out' 
points. The EDL could be created via 
equipment no more sophisticated than the 
home VCR. Once compiled, this EDL 
could be fed as a bundle of numbers into 
the edit controller and its microprocessor 
— and the edit made without further 
human intervention. 

Today, the catch phrase is `non-linear', 
and the economic and everyday PC is 
being marshalled to handle the edit in a 
more casual and free-flowing fashion. 
(For 'non-linear' read random access.) 
BTS (Broadcast Television Systems, a 

joint Philips/Bosch enterprise) showed 
their E-Clips unit. Unlike other editors, 
this is a hybrid between a linear and non-
linear system. 
You can stay with the screen, keyboard 

and mouse of your 486 PC and 
control the movements of the tape drives 
from a Windows-based display. Not only 
can you click on buttons marked 'Play' 
and 'View' to drive the tapes, but a single 
frame 'grab' from each scene can be 
stored in memory. 
The E-Clips method doesn't retain 

'active' video — only a single frame ref-
erence. As the operator explained to me: 
"Someone can sit there and shot list the 
`go' takes, giving 'in' and `out' frames. 
Then by using an option called Fast Edit 
you can call up your EDL". 
E-Clips has a built in vision mixer, 

audio mixer and can interface with vir-
tually any audio desk. 
JVC showed a vast range of post 

production units. Some were intended for 
Betacam and the digital machines. The 
company also exhibited an S-VHS range, 

Ampex's DCT system, based on a proven 19mm tape transport system and 
supporting full CCIR-601 (4:2:2) component signal. 

for programme making in that once 
amateur but growingly pro, format. 
The latest generation machines have 9-

pin serial control as standard, along with a 
slot-in TBC and time-code reader/gener-
ator board. Out of the TBC emerges YUV 
component signals or optional low/high 
band U-Matic. The company now claims 
'first generation' quality right through to 
the fifth generation. 
National Sales Manager of JVC Mat-

thew Offord explained that the S 
format was fairly well accepted by 
broadcasters, but one of the things they 
didn't like was when the picture was 
slightly underscanned — revealing the 
head switcher information at the bottom. 
JVC have now included head switching 
masking, so if the picture is underscanned 
the data is concealed. 
Another PC system on the NC stand 

was `EDDP, produced by Paltex of the 
USA. The company's Erle Jamgochiam 
confirmed that "EDDI works within 
MicroSoft Windows. Anyone familiar 
with MS Word or MS Excel already 
knows many of the operating routines". 
Users are free to 'task switch' between 

the tape editor, character generator, 
switcher and a number of other functions 
— all via the PC screen. The system also 
allows the user to capture still frames that 
represent shots on the source reel and 
build a data base. And the cost? There 
would be change out of $20,000, and this 
is including the PC. 
A different approach to harnessing the 

increasingly humble PC was `Shotbox' — 
a hardware/software package allowing 
the creative film/video maker to capture 
frames from tape and assemble that all-
important storyboard before entering the 
edit suite. The package includes a 486 PC 
plus 250MB hard drive. 
Another company showing editing sys-

tems was Ace Edit, with realistically 
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Marantz showed its CDR-1 Compact Disc Recorder, in the standard 16-bit format, sampling at 44.1kHz. It is able to produce 
masters for CD mass production. 

priced modules working with all time 
code systems (SMPTE, RCTC, VITC) 
and interfacing with high end and low end 
replay/record units. 
The US Matrox Studio showed its 

Power To Program complex, offering 
multilevel mix effects on up to five layers 
of video and graphics simultaneously. All 
processing is done in the digital domain 
(4:2:2). 
Lightworks, from the UK, was on 

show. This hardware allows instant access 
to two hours of vision plus sound; 40 
hours of material can be stored — on hard 
disk. Being an off-line system, 
LightworIcs deals with component vision 
and can output to a video recorder for ref-
erence — and of course, produce the all-
important EDL. To enable the video to be 
loaded onto a hard drive the pictures are 

Fixed Unit for Erase/Play Moving Unit for Erase/Play 

OPTICAL HEAD CONFIGURATION 

compressed by a factor of between 50 and 
150 times. 

The audio side 
Sydney company Fah-light showed its 

new Digital Audio Workstation, a 24-
track console which uses colour graphics 
displays, 9-pin protocol, non-destructive 
recording and editing. Storage can be on 
hard drive, tape or rewriteable optical 
drives. At a sampling rate of 44.11(11z, a 
1.2GB drive holds 200 track minutes. 
Maranta showed their new, recordable 

Compact Disc machine, in full 16-bit 
standard, sampling at the standard rate of 
44.11(1-1z. The recording process is se-
quential, so material can be recorded in 
different sessions. It can produce masters 
for CD mass production. 
A rewriteable video disc recorder — 

Moving Unit for Record/Play Fixed Unit for Record/Play 

Pioneer's PAL format VDR-V1000Prewriteable video disc recorder has a capacity 
of 48,000 images per disc, and claims one million 'rewrites'. 

Pioneer's PAL format VDR-V1000P was 
always well patronised by visitors. Claim-
ing one million 'rewrites', the unit con-
tains a full frame TBC, PCM audio and 
32-minute, 48,000 still picture capacity. 
Believing that digital was the way to go 

in the creation of a high quality field re-
corder for film production demands, the 
Swiss Nagra recorder employs its own 
helical head system to pack four 16-bit 
tracks plus time code onto a 1/4" 
(6.35mm) tape. This runs at 49.6min/sec 
for two tracks, or 99.2mm/sec for four 
tracks. The machine is now on sale in 
Australia, at $33,000. 

Cameras, cameras... 
There were the usual video camera 

`circuses', with serried rows of new 
models pointing at brightly and flatly 
lit mini studios bearing subject matter 
as varied — but inherently fairly static — 
as a model train (Ikegami), a painter's 
studio (BTS), a lone blonde with a set 
of weights (Panasonic) and Sony's lunar 
surface miniature. 
GEC-Panasonic appear to have scored 

with their M11 tape format in the 
'enhanced' series, by targetting SP 
Betacam for lower-end pro customers. 
Current users are: Prime TV, Dandy 
Video Prods and Sports Colour which 
does the races in Melbourne and the 
MCG. 
An interesting device stood alone and 

unwanted, amid a sea of editing desks. 
The unit was the GEC G13-1' Codec — for 
`single handed' video conferencing. 
The composite digital D3 format was 

given its initiation at Barcelona, with 
some 1200 separate D3 VTRs delivering 
high level pictures to the world. The com-
ponent version is likely to be seen here 
late 1993. A complete edit suite was on 
working display at the company's stand. 
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The Swiss Nagra digital audio field recorder packs four 16-bit tracks plus time 
code onto a 1/4-Inch (6.35mm) tape. Identified are the level indicators (a), level 
controls (b), direct amplifier controls (c), low cut filters (d), transparent cover (e), 
headphones switches (f), channel lockout switches (g) time code display (h), and 
finally the main function keys (I). 

Sony showed an amazing array of 
equipment. Sony's Mike Steele surprised 
me by showing a simple assemble-edit 
unit in S-VHS. Said Steele: " It's obvious-
ly a bit of a change for us. We've really 
accepted that VHS is now the standard 
distribution format. This setup has been 
specifically designed for single genera-
tion recording. Various options are 
RS232, RS422 — the time code goes 
onto one of the audio tracks". 
Much interest was being shown in the 

magneto-optical units and the new, lower 
cost laser video disc recorder — model 
LVR-4000P. The DIH-2000P Digital In-
formation Handler and the Sony UP-
7000P Multiscan printer were busy 
pumping out high quality dye sublimation 
prints, originally taken on the NTSC 
Mavica video still camera in Japan and 
received via modem. 
Moored to the dockside was Digital 

Betacam — or at least a leisure cruiser 
packed to the gunwales with high defini-
tion monitors and a prototype VTR. The 
demo of the format was impressive; even 
taken to a 31st generation it was difficult 
to pick any loss or generation of artifacts. 
Analog Betacam compatibility is 

promised in at least one digital VTR 

model. Ten heads are being retained to 
handle the information density — the 
trick is BRR, a 50% bit rate reduction. 
Adjacent to Sony was a Fujinon lens 

stand, housing yet another model train. 
What attracted many were the high 
quality pictures captured by a mini 
colour camera strapped to one of the car-
riages. The camera? Sony. The lens was 
also by Sony. 

The papers 
It is always a challenge, and often 

educational as well, to sit in a darkened 
theatre and cope with speakers holding 
forth on subjects as esoteric as 
'Automated Camera Measurements' and 
'Accelerated Life Testing of Metal Par-
ticle Tape'. And this year, there were 
some rivetting ones. 
Quantel has decided there's some busi-

ness in transferring original film scenes to 
video, interpolating wild video effects 
digitally, then dumping the combined 
vision back to cinema quality film. (If 
you've seen Terminator 2, you'll know 
what I am referring to.) Their Domino 
system is due to be shipped later this year. 
The file sizes involved vary between 
2.9MB and 11.8MI3 per frame. 

One Sydney expert rather threw the 
Quantel speaker into a flurry, by 
asking about film steadiness and how 
it was being addressed in the digital 
domain. The answer given far from satis-
fied the inquisitor. 
Back to back with Quantel's chat was a 

Kodak presentation, reminding everyone 
that the firm's high-resolution digital 
imaging workstation is still under way. 
In this scheme, film is digitally scanned 
and loaded into storage on a computer 
workstation, where image manipulation, 
colour enhancement and titling are per-
formed in the digital domain. Following 
this stage the data is returned back to film 
— in high resolution format. Beta 
testing has already taken place in Los 
Angeles, and the product is expected to 
ship in 1993. 

Hot topic 
Compression is very much in the minds 

of engineers and manufacturers. Without 
its benefits, we are unlikely to enjoy 
HDTV and many other advanced vision 
technologies without heavy costs, in 
terms of dollars and equipment size. 
What caught my own imagination in 

this context was an address by Roderick 
Snell, of Snell and Wilcox. Snell 
described work being done by the com-
pany in conjunction with the BBC, on 
Motion Compensation or Prediction. 
Akin to the animator's 'in-betweening' 
function when making a cartoon, the 
technology fills in missing frames in mo-
tion recreation. 

Apparently the original intention was to 
harness the approach in the company's 
standards converters, but being `more fun 
for the engineers', a swing was made to 
production of a s/omo (slow motion) 
device. Startling tapes were shown of a 
fast moving basketball game, with the ac-
tion slowed down on replay. There was 
little blurring, and an apparently complete 
series of frames. Even more impressive 
was a short sequence of a skidding racing 
car, slowed down to walking speed. Snell 
explained that the slowing factor was 30 
times — i.e., 20 frames were 'predicted' 
and added into the slowed-down clip. 
There was more, much more — and 

much of it showing the dependence on 
digital technology. In all, it was a very 
different SMPTE from previous years, 
and indicative of the way audiovisual 
technology is now advancing very 
rapidly. 
Footnote: The papers presented at this 

year's SMPTE conference have been pub-
lished in book form, and can be pur-
chased for $55 plus postage from 
Expertise Events Ply Ltd, of Level 4, 22 
Darley Road, Manly 2095. 
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A-V receiver has 
Dolby Pro-Logic 
Kenwood has released the KR-

V7040 five channel surround sound 
audio/video receiver, offering both 
Dolby Pro-Logic and Dolby-3 stereo 
decoding to recreate the surround sound 
effects offered by today's Dolby encoded 
movie sound tracks. 
The Pro-Logic decoder incorporated in 

the KR-V7040 'steers' the circuits to 
detect which channel is loudest at any 

moment, mise its volume, and momen-
tarily reduce the volume of other chan-
nels. As a result, you can focus clearly 
and hear the sound of a car starting on the 
left of the screen, for example. 
The KR-V7040 offers five channels 

(100 watts RMS in stereo mode — 65 
watts front left, right and centre (sur-
round mode) and 15 watts RMS rear left 
and right. 
The bass, treble, centre and balance 

controls use regular knobs, while the 
main volume control is either motor-

VCR is 
'easiest to program' 
The new Amstrad UF22 video cassette 

recorder is claimed to combine features 
normally seen only on VCRs costing 
hundreds of dollars more — and also fea-
tures what Amstrad describes as ' the 
simplest and easiest method of recording 
ever seen'. 

Instead of a confusing maze of tiny but-
tons, the UF22's remote control uses just 
four large, colour-coded buttons. 
Timed recording with the remote con-

trol is as simple as selecting the channel, 
selecting the time to start recording and 

pressing a button to send these instruc-
tions to the VCR. 
Other features include two speeds, 

providing up to eight hours' recording on 
a standard E240 tape; 'satellite-TV-
ready', with European SCART connec-
tors for televisions, satellite Pay TV 
decoders and other VCRs, instead of just 
the usual RF output; centre deck design 
for minimal noise and distortion from 
other components; autotracking and 
autoplay; and a 'child resistant' clipped 
front panel design, to prevent the all-too-
common destruction of front panels. 
The Amstrad UF22 has a recommended 

retail price of $499. 

driven from the remote control or can be 
adjusted manually. 
The AM/FM stereo tuner section offers 

20 random pre-sets for either AM or FM 
stations, with pre-set scan and 10-key 
direct access tuning. A station name pre-
set system (SNPS) allows the user to 
select up to four characters to label 
selected stations with their station call let-
ters, for example 2NSB, 2JJJ, or 2CH. 
The KR-V7040 provides two sets of 

video inputs/outputs for dubbing from 
VCRs, CFVs, etc. Additionally, the unit 
provides inputs for Phono, CD, tape 
in/out x 2, and video in/out x 2. For best 
sound quality from a compact disc source, 
a 'CD direct' key bypasses all the tone 
control circuitry. When used with other 
Kenwood compatible products such as 
CD player, tape deck and record player, 
an Auto mode feature will automatically 
play these units when the Play mode key 
is activiatesd. 
The KR-V7040 has an RRP of $1099 

and is covered by a three year parts and 
labour warranty. It is available at selected 
Kenwood AN concept dealers. 

DCC released 
overseas, here soon 

Philips Consumer Electronics has offi-
cially launched its digital compact cas-
sette (DCC) system in Japan, with the 
release there of the DCC900 player/re-
corder. The system has also been released 
in France, Germany, Holland and the UK, 
while the US release was planned for 
early November — after the expected 
passing of that country's Audio Home 
Recording Act. 
According to Philips Australia, the 

Australian launch of DCC is planned for 
'early in 1993'. The DCC900 will again 
be the first product released, with other 
products planned to follow during the 
year. These include a second hifi deck, a 
personal portable for headphone listening, 
a radio cassette unit, a ' mini' hifi system 
and a car stereo system. 
DCC offers high quality digital record-

ing and playback with direct track access, 
text information display and the serial 
copy management system (SCMS). DCC 
machines will also play existing analog 
compact cassette recordings. 
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Car radio 
with CD player 

Those in the market for a complete 
new audio system for their car will be 
interested in Panasonic's CQ-DP37 
radio/compact disc player (illustrated), 
just released. 
Power output is 4 x 20W, while a new 

'sound' feature allows the listeners to 
program their preference for bass and 
treble. The new unit incorporates a 32-

DP37 sauna> MEMORT 

DCC900 decks are currently being 
manufactured at Philips' factory in 
Sagamihara City, Japan, at a rate of 
20,000 per month. The expected retail 
price in the USA is US$799. 
Germany-based tape maker BASF is 

one of the many firms supporting the 
DCC system, and has already released its 
`DCC-Maxima' back-coated chrome tape 
in DCC cassettes of both 60 and 90 
minute capacity. 

times oversampling MASH one-bit 
digital-analog conversion system in the 
CD player. 
Also just released is the'CQ-DP42, a 

similar unit with even ¡grater power out-
put; 4 x 27W, plus a number of audio 
enhancements such as two preamp out-
puts for future expansion of the system. 
A quick release bracket on Panasonic's 

receiver/compact disc players allows the 
extra security of being able to take the 
units out of the car for storage elsewhere. 

‘IrEPre. 

MONO LAC OK P SET 

•VITECK. SRCH" 

TUNE SEEK 

New hifi headphones 

A new generation of hifi headphones 
has been released by Beyerdynarnic of 
Germany. The new range comprises nine 
models, from the acclaimed DT911 
audiophile system to the versatile DT211 
lightweight model. 
The new models benefit from new 

computer designed diaphragms, which 
provide extraordinary sonic accuracy; 

Panasonic is offering a range of hi-tech consumer products as potential 
Christmas gifts for those who have escaped the effects of our recession. The 
KX-T4300BA cordless telephone has a built in answering machine, while the 
NV-SBA Palmcorder features auto-focus and 'artificial intelligence'. The 
SL-XP330 portable CD player (lower left) features a single-bit MASH' converter. 

triple neodymium rare earth magnets for 
high efficiency and superior transient 
response; and Beyer's Bass-Reflex tech-
nology to reproduce the 'lowest frequen-
cies imaginable'. 
Beyer claims that virtually every 

design aspect has been re-evaluated and 
refined in the new phones. Improved 
headbands and replaceable velvet ear 
cushions assure pleasurable listening for 
long periods of time. 
Connection cables for all headphones 

are fitted with a 6.5mm stereo jack plug 
with an adaptor for 3.5mm mini jack 
e,quipment. The top of the line models are 
supplied with coiled cables and gold 
plated connectors. 
For further information circle 190 on 

the reader service coupon or contact 
Audio Insight, 5 Skyline Place, Frenchs 
Forest 2086; phone (02) 975 3011. 

Tapeless 
answering machine 

Audioline has recently launched the 
825 tapeless answering machine, claimed 
to be the first of its kind in Australia 
The unit differs from traditional 

machines in using memory chips to 
record both incoming and outgoing mes-
sages. This ensures excellent message 
quality and a minimum of maintenance. 
The model 825 has the capacity to store 

up to 30 incoming messages, which is 
sufficient for most home or small busi-
ness needs. Additional features include a 
digital talking diary that automatically 
records the day and time of every mes-
sage; a personal memo recording facility; 
call monitoring and powerfail protection. 
A remote control feature allows the user 

to access messages and operate the 
answering system remotely. 
The Audioline 825 measures just 

14.2mm wide by 17.3mm deep and sells 
for the recommended retail price of $ 199. 

Further information about Audioline's 
products and services is available by cir-
cling 181 on the reader service card, or by 
calling (008) 249 957 or (02) 674 6099.+ 
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• Put this dependable, 30-watt dc power 
supply on your bench and you'll get the low 
noise your work demands (200µV rms), 
constant-voltage or constant-current 
operation, and built-in reliability ensured by 
conservative design margins and rigorous 
environmental testing. 
The HP E3610A is outstanding value in a dc 
power supply. It's just one in a full line of 
basic instruments developed by HP to give 
you uncompromising performance at an 
affordable price. 

- HEWLETT E3610A o- 8\40-300-15V,0- 2A 
SUPPLY 

PACKARD DC POVVER  

• Output Range 1 

II Output Range 2 

• Load or line regulation 

• Ripple and noise 

A better way. 

8V, 3A 

15V, 2A 

0.01% + 2mV 

200 µV rms/2 mV p-p 

HEWLETT 
PACKARD 





Ill HP 34401A 

Win this superb 
3 1,4 H-P basic test 
3 instrument set. 

Now, more than ever before, 
there's a great incentive to 
subscribe to Electronics Australia 
— or to renew/extend your existing 
subscription: the chance to win this 
superb collection of Hewlett-Packard 
test instruments, valued at $ 11,500! 

All new subscriptions, renewals and 
extensions received from now until 
January 27, 1993 will be in the draw. 
So by renewing NOW, you'll have an 
excellent chance to win the 
instruments for yourself. 

Here's what you could win: 
In An HP 54600A 100MHz bandwidth 
two-channel digital sampling 
oscilloscope (DSO), with high accuracy 
measurement facilities and the fastest 
response, 'look and feel of an analog 
scope. An amazing instrument, valued 
at $3900! 

MI An HP 34401A precision 6-1/2 digit 
bench type 'system' digital multimeter 
(DMM), with an accuracy of 0.0035% 
(DC), reading speeds to 1000/second 
and the ability to communicate with a 
computer for automated testing. A 
true lab-grade instrument valued at 
$1600! 
II An HP 4263A high precision 
benchtop/system digital LCR meter, 
which can make true 'four terminal' 
measurements on virtually any 
discrete passive component, at 
frequencies between 100Hz and 
100kHz. Measures L, C, R, Q, D and 
lots more — valued at $5500! 

• An HP E3610A bench DC power 
supply, rated at 30W output with fully 
adjustable voltage and current, 0.01% 
load and line regulation and less than 
2mV p-p ripple and noise output. 
Valued at $460! 

II An HP E2373A handheld 3-1/2 digit 
DMM, offering eight measurement 
functions, high visibility display and 
rugged reliability. Valued at $ 150! 

This great set of top quality H-P 
instruments — worth $11,500 — could 
be yours. Simply subscribe! A 1 year 
subscription to Electronics Australia 
is only $47 which includes postage. 

PLUS everyone that subscribes or 
renews their subscription to 
Electronics Australia will receive 
a Dick Smith Voltage tester — 
absolutely free. Valued at $7.95, 
anyone would find this voltage 
tester a handy friend. It's a 
pencil style probe for checking 
voltages in the range of 150, 
300, and 500 volts DC or 110, 
220, and 380 volts AC. It's a 
fast way of knowing if a cable / 
is 'live' and also just how 'live'. • 

HOW TO ENTER: Simply phone our toll free number 008 
800 933 and have your credit card details ready. If you do 
not have a credit card then fill out the coupon attached 
and post. If the coupon is missing, send your name, 
address, phone number and cheque to: Federal 
Publishing Company Reply Paid No. 3, P.O. Box 199, 
Alexandria, NSW 2015. Any enquiries can be made by 
phoning (02) 353 6666. Unsigned orders cannot be 
accepted. 

CONDITIONS OF ENTRY: 1. The competition is only 
open to Australian residents authorising a new or 
renewal subscription to Electronics Australia before last 
mail on 27.01.93. Entries received after closing date will 
not be included. Employees of the Federal Publishing 
Company Pty. Ltd., Hewlett Packard, their subsidiaries 
and families are not eligible to enter. 2. South Australian 
residents need not purchase a subscription to enter, but 
may enter once by submitting their name, address and a 
hand drawn facsimile of any coupons to the Federal 
Publishing Company Pty. Ltd., PO Box 199, Alexandria, 
NSW, 2015. 3. Prizes are not transferable or 
exchangeable and may not be converted to cash. 4. The 
judge's decision is final and no correspondence will be 
entered into. 5. Description of the competition and 
instructions on how to enter form a part of the 
competition. 6. The competition commences 23.09.92 and 
closes last mail on 27.01.93. 7. The draw will take place 
in Sydney on 29.01.93 and the winners will be announced 
in a later edition of Electronics Australia. 8. The prize is 
1 x $3900 HP 54600A digital sampling oscilloscope, 1 x 
$1600 HP 34401A digital multimeter, 1 x $5500 HP 
4263A digital LCR meter, 1 x $460 HP E3610A bench DC 
power supply, 1 x $150 HP E2373A handheld digital 
multimeter. All prize values exclude sales tax. Total Prize 
valued at $ 11,500. 9. Subscriptions are not refundable. 
10. The promoter is the Federal Publishing Company Pty 
Ltd, 180 Bourke Rd, Alexandria NSW 2015. Permit No. 
TC92/0000 issued under the lotteries and Art Union Act 
1901; Raffles and Bingo Permit Board No. 92/0000 issued 
on 00/00/92; ACT permit no. TP92/0000 issued under the 
Lotteries Act 1964; NT permit No. 92/000. 

For more information and a data sheet on Hewlett Packard 
products, call the H-P customer information centre on 008 033 
821, Melbourne callers phone 272 2555. 

• HP 4263A 





Video a& Audio: The Challis Report 

Pioneer's PD-S901 CD Player 
with 'Legato Link' Conversion 
This month, Louis Challis has been testing a new CD player which according to the maker achieves 
what is either impossible, or at least undesirable: reproducing signal components above the 22.5kHz 
limit imposed by Nyquist's sampling theorem. We believe you'll find the results of his tests very 
interesting, because even though the player's performance is very impressive, this may well be for quite 
a different reason... 

When EA's Editor asked me whether I 
would like to review Pioneer's latest CD 
player with 'Legato Link' conversion, I 
recalled that I had briefly discussed this 
product at the Winter CES last January, 
with the Technical Director of Pioneer 
USA. He had given me a brochure which 
claimed that the firm's Legato Link CD 
players are capable of reproducing signals 
that are higher than 20kHz. Even at the 
time I winced at the thought, as would 
anyone aware of the myriad problems 
which such extended bandwidth is likely 
to generate. 
Of course I accepted the Editor's offer to 

test the new unit, but even as we discussed 
the planned review, I questioned the prac-
ticality and objectivity of the claim. Few 

people can hear sounds above 18kHz, and 
quite apart from that, most loudspeakers 
have difficulty in reproducing such high 
frequency sounds. 
There are also numerous and important 

theoretical issues involved in Pioneer's 
claimed attempt to gain an extended fre-
quency response, and resurrect 'lost data' 
which is above the critical 20kHz cutoff 
frequency of most CDs (and of course most 
CD players). 
The main problem is simply this: during 

the digital recording process, all frequen-
cies above 20kHz are deliberately filtered 
out in the recording chain, in order to 
avoid 'al iasing'. 
Why? Well, all CD recorders use a 

44.1kHz sampling frequency to sample the 

original electro-acoustic signal, and as a 
result frequencies spaced by equal incre-
ments on both sides of the 22.05kHz (i.e., 
half the sampling frequency) cannot be 
readily differentiated from each other 
during replay. In order to avoid that prob-
lem, the upper band of frequencies is 
deliberately filtered oui 
Even those high frequencies that are in 

the lower band and which approach the 
half sampling frequency (22.05kHz), are 
at best only very rough approximations 
of the original sinewave (or similarly, 
very poor reproductions of harmonic re-
lated components of a lower fundamen-
tal frequency). 
To filter out the unwanted and potential-

ly disturbing frequencies above 20kHz, the 
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The PD-S901 player is a little unusual in that its 'stable platter mechanism' has a rotating turntable — onto which the CD is 
placed upside down, with its label underneath. The laser pick-up mechanism is actually above the drawer, and scans it 
from above. This is claimed to give even less wow and flutter than with the conventional arrangement. 

original technique adopted by Sony, 
Philips and other manufacturers, circa 
1982, was to incorporate quite severe fil-
ters — which although very effective in 
one respect, caused all sorts of other nasty 
audible effects during the decoding 
process. Accordingly a lot of heartache 
and extended research ensued, to solve 
the valid complaints of the purists, who 
rightly said that their new CD player 
'wasn't a patch on their old record player'. 
These thoughts, and many others were 

running through my head as I spoke to the 
Editor, and although I accepted the task as 
a challenge, it was partly because I 
realised that now at least I could generate 
the special software required for the test-
ing. When I reviewed the Micromega Solo 
R CD recorder recently, DW Productions 
said they would be happy to make avail-
able one of these recorders to produce any 
special software, and I was delighted to 
accept this kind offer. 

Background 
Since 1982, when the first compact disc 

players became available on the consumer 
market, digital-to-analog ( D/A) conversion 
has undergone a significant number of dif-
ferent modifications in order to improve 
their sound quality. 
The first generation of CD players didn't 

sound as clean or as natural as they should 

The player's control unit provides the 
ability to select tracks directly, by their 
index number. 

have, as the anti-aliasing filters caused 
severe ringing on transients, and those 
characteristics were readily audible by 
anybody who had good hearing or musi-
cal training. 
The three most important developments 

affecting the D/A conversion process are 
claimed to have been: 
a) Improvements in tolerances of conver-

sion linearity, for digital to analog con-
verters themselves. 

b) Increased resolution, firstly by 18-bit 
and subsequently by means of 20-bit 
ND converters, which have in turn 
been coupled with the adoption of 
eight-times oversampling to allow 
gentler output filtering. 

c) Elimination of spurious noises (glitch 
noise, zero-crossing distortion), and 
more recently the development of one-
bit converters which are even better 
than the conventional 20-bit con-
verters. 
Although D/A converters have unques-

tionably improved from each of these 
changes, there are still significant dis-
parities between the output of the best 
CD players and the pre-recorded 
qualities of the original sound, before its 
digital encoding. 
The waveforms of sounds produced by 

musical instruments are unlike the test 
sinewaves that we use for much of our test-
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CHALLIS REPORT 
ing, as they are rich in harmonics and ex-
hibit transient characteristics that are total-
ly unlike those idealised sine waves. 
As it happens, it is those nasty transients 

that really do upset most analog-to-digital, 
or digital-to-analog converters, and regret-
tably also give rise to the audible artifacts 
which have enraged so many hifi buffs 
(and readers of this magazine) over the last 
10 years. 
The problem manifests itself as sig-

nificant ringing, both before and after the 
transienL And the sharper the transient, 
then the more disturbing the pre-transient 

and post-transient ringing becomes. Whilst 
such problems are generally unavoidable, 
they are nonetheless capable of being 
ameliorated, although not nearly as well as 
we would like. 
The fundamental frequency of the ring-

ing tends to be extremely high, and is a 
function of the transfer characteristics of 
the low-pass filter incorporated firstly in 
the original recorder, as well as within the 
CD player's DIA converter circuitry. 
The phenomena can be actually 

measured in two different ways: either in 
terms of the transient response, or by an 
assessment of the frequency response 
characteristics of the D to A converter cir-

Measured Performance of Pioneer Legato Link Conversion System 
Model No. PD-S901 - Serial No. MF 260 3327 AS 

1. Frequency Response Record to Replay 

Digital input 5Hz to 17kHz +/-0.45dB 
Analog input 2Hz to 22.05kHz +/- 2.5dB 

2. Linearity (Record to Replay at 1kHz) Nominal Left Right 
Level Output Output 

OdB 0.0 0.0 
-1.0 -1.0 -1.0 
-3.0 -3.0 -3.0 
-6.0 -6.0 -6.0 
-10.0 -10.0 -10.0 
-20.0 -20.0 -20.0 
-30.0 -30.0 -30.0 
-40.0 -40.0 -40.0 
-50.0 -50.0 -50.0 
-60.0 -60.0 -60.0 
-70.0 -70.0 -70.0 
-80.0 -80.1 -80.1 
-90.0 -89.4 -89.4 

3. Channel Separation Frequency Right into Left Into 
Left dB Right dB 

100Hz -131 -125.6 
1kHz <-136 -133.5 
10kHz -129.2 -127.6 
20kHz -125.4 -125.0 

4. Distortion (e1kHz) Level 2nd 3rd 4th 5th THD% 

o -99.2 -94.8 -112.9 
-101.4 -96.1 -112.3 
-105.5 -99.4 

-102.5 

<-100.0 <-100.0 <-100.0 
<-90.0 <-90.0 <-90.0 
-75.1 -76.1 -75.7 
-62.6 -58.2 -65.6 
-69.0 -36.4 

-25.7 
-25.6 

-112.7 0.002 
-110.8 0.0018 
-112.4 0.0012 
-105.2 0.0009 
-107.3 0.0004 
-100.9 0.0009 

0.0013 
0.003 
0.028 

-64.6 0.16 
-39.7 1.83 
-27.2 6.8 
-12.4 24.6 

@ 100Hz 0 -98.6 -95.5 -102.8 0.0022 
-20 -96.0 -99.5 -103.3 0.002 
-40 -84.9 -83.9 0.0086 
-60 -62.7 - -69.0 -65.0 0.099 

51 -104.4 -93.2 - -91.9 0.0034 

Frequency 

1kHz 
5kHz 
16kHz 

8. Dirty record test 

Interuption in information 
Black Dot at Read Out Side 
Black Stripe Test 

Recorded Output Output 

-0.37dB -0.35dB -0.35dB 
-4.53dB -4.48dB -4.52dB 
-9.04dB -10.21dB -10.2dB 

81.5dB unweighted 
81.05dB unweighted 

Reference signal19.999kHz 
Frequency Error -0.5Hz 

85.0dB(A) 
85.5dB(A) 

Passed all levels up to 900 micrometres 
Passed all levels up to 800 micrometres 
Passed all levels 

cuitry. However, since the fundamental 
sampling frequency used by all CD 
players is only 44.1 kHz, all frequencies 
which are half that value (22.05kHz or 
higher), are automatically eliminated 
when the original program material is 
being digitally recorded. 
The first generation of CD players like 

the Sony CDP-101, used what we now 
realise were rather nasty digital filters, 
which were appropriately described as 
'brick wall' filters. The filtering process 
in the frequency domain worked in 
precisely the manner anticipated, and it 
was only afterwards was it discovered 
that the transient characteristics were 
decidedly different from what had been 
originally anticipated. 
The designers tried many approaches, 

and finally adopted an eight-times over-
sampling procedure, with significantly 
modified low-pass filter characteristics to 
reduce the ringing characteristics of the 
transients signals passing through the cir-
cuitry. The digital filters still ensure that no 
frequencies above 20kHz are produced, 
and do this by computing seven additional 
data values from each read from the disc, a 
process which is referred to as interpola-
tion. The digital filter performs convolution 
processing on the sampled data and the 
impulse response still only vaguely looks 
like the original signal. 

What Pioneer claims 
The data which I received from Pioneer 

in America last January is identical to the 
data which Pioneer Australia gave me 
more recently. It is extremely basic, and 
appears to be the original rough schematic 
sketches that somebody prepared more 
than a year ago. 

At first I believed that the data I had 
been given was an accurate description of 
what the Legato Link system is doing. But 
as I progressed with my testing, I realised 
that what I had been given was not neces-
sarily either an appropriate or accurate 
description of the circuitry actually con-
tained within the new PD-5901 CD player. 

Pioneer claims that what they have set 
out to do is reconstitute the ' lost' frequen-
cies (in the 20-25kHz region) that are 
eliminated by other CD players. They also 
claim that real music signals and other 
natural sounds still contain useful data 
above the normal 20kHz cutoff frequency. 
They state very positively that some re-
searchers have found that it is these high 
frequencies and harmonics that give music 
'its atmospheric and spatial qualities'. 
Having made these claims, which I 

don't fully agree with, they come back to 
earth and tacitly admit what is now 
generally accepted: that it is the ringing 
generated by the anti-aliasing filters which 
degrades the music with unwanted high 
frequency spurious distortion. 
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A general view inside the player. The mechanism in the centre looks rather unusual, because of its Inverted nature compared 
with most other players. The PC board at lower left contains the separated D/A converters and analog output circuitry, with 
a great deal of shielding and careful layout evident. 

The Legato Link conversion system 
claims to provide a playback signal that is 
free of such unwanted ringing distortion. It 
performs digital processing of the sampled 
data to recreate a waveform closer to the 
original music signals, by modifying the 
post-digital high frequency filter slope 
characteristics to reduce ringing. 
As I read betwe?.n the lines, it became 

apparent to me that what Pioneer had 
done, was to select a top-end filter 
response on the basis of both hard data 
and carefully controlled listening tests, 
which confirmed the need to obviate the 
harshness of filtering exhibited by conven-
tional CD players. 

Whilst the Legato Link CD players use 
a conventional eight-times oversampling 
filter to create seven interpolation data 
values based on each original data 
sample, more significantly they have 
also adopted the principles observed 
above. Specifically they use a wider 
cutoff filter whose outer skirt extends 
well beyond 23kHz, rather than adher-
ing to the sharp 20kHz filter that other 
manufacturers have religiously adopted. 
The Legato Link brochure presents 

sketches of composite DSP ROM chips 
with processing algorithms which at first 
sight appear to have magical charac-
teristics, I tend to discount both the claims 

and the overall thrust and direction. Frank-
ly I suspect they are purely 'hype', 
presented with the intention of having 
reviewers such as myself and my readers, 
believe the unbelievable. 

That's not to say that Legato Link doesn't 
achieve a significant and worthwhile im-
provement in CD reproduction, I hasten to 
add. The argument is over Pioneer's ex-
planation of how this quite real improve-
ment has been achieved. 

The new player 
An examination of the PD-S901 reveals 

that it is a very neat unit, with somewhat 
unusual turntable drawer system. This in-

o 

PIONEER 
PD- S901 

REPLAY 
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At left is the measured overall frequency response for the player, while at right is an expanded plot of the response above 
16kHz, made using a special test disc produced with a Micromega Solo R CD recorder. 

ELECTRONICS Australia, December 1992 23 



n 



CHALLIS REPORT 
corporates a stable platter mechanism, on 
which the disc is placed inverted — i.e., 
with the label on the underside. 
The player's front panel has three push-

buttons on the left-hand side, which are 
respectively, a POWER switch, DISPLAY 
on/off, and DIGITAL/ANALOG OUTPUT 
on/off. On the right-hand side of the panel 
are six conventional pushbuttons which 
activate STOP, SKIP BACKWARDS, SKIP 
FORWARDS, drawer OPEN/CLOSE, PLAY 
and PAUSE. 
The nature and number of controls are 

the fewest and simplest I have yet seen, as 
all the fancy controls are provided on the 
neat little remote control unit This 
provides INDEXING, REPEAT, RANDOM 
PLAY and TRACK SELECTIONS, as well as 
DRAWER OPEN and CLOSE — but no 
remote level control, which I regard as a 
must in this day and age. 
On the rear of the cabinet are two 

analog line output sockets, a digital 
coaxial line output socket and an optical 
digital line output socket. These are sup-
plemented by a CD deck synchro plug, 
which facilitates full automatic con-
trol from a system or CD player 
designed to provide the appropriate 
circuitry and controls. 

Objective testing 
The objective performance valuation 

produced a number of surprises. The fre-
quency linearity on replay with a standard 
test disc is remarkably smooth from 5Hz to 
13kHz, but above 13kHz the frequency 
response displays a slow gradual droop all 
the way out to 22.05kHz. 

A shot taken of the FFT display, 
showing a 23kHz reconstructed signal 
at right — together with its alias at 
21.1kHz. Note that the alias is actually 
slightly larger than the signal itself. 

I have not previously seen a CD player 
which displays as much high frequency 
droop as this player exhibits, and so I 
decided to produce my own test disc with 
a swept frequency iinewave signal extend-
ing from 16kHz to 25kHz — making use 
of the Micromega Solo R CD recorder. 
With a 90 second recorded sweep at a 

fixed input level ot -5dB, this enabled me 
to evaluate the frequency response of the 
PD-S901 on replay in terms of its total 
level, and more significantly in terms of its 
handling of the alias frequencies which I 
suspected would prove to be of interest 
I used one of the latest TDK small 

recordable compact discs, the CD-
W08. This proviced enough recording 
time for the 90-second sweep and a 
lkHz reference test tone, as well as 16 
separate test frequencies each of 60 
seconds duration, at 500Hz increments 
from 18kHz to 25.5kHz. 

On replaying the test disc in the PD-
S901 and observing the output on a wide 
range FFT analyser, I was able to examine 
the magnitude of the fundamental and its 
alias frequencies as the swept sinewave 
signal progressed from 16kHz to 25kHz. 
The nature of my observations were 

somewhat different from what I might 
have expected, and as the frequency 
progressed past 16kHz, I watched two 
peaks — one the fundamental and the 
other the alias frequency — approach 
one another from opposite sides of the 
22.05kHz 'divide' frequency. 

The initially low level of the alias fre-
quency increased rapidly, as the fun-
damental frequency reached 22.05kHz, 
virtually swapping positions on opposite 
sides of the divide, as the fundamental 
slowly dropped in level and virtually dis-
appeared just above 24kHz. 

All of Pioneer's blurb about 'reconstitut-
ing the frequencies above 22kHz' proved 
to be true, in a sense. Regrettably what 
they forgot to mention was that you get 
'two frequencies for the price of one', and 
you can never be quite sure whether you 
are listening to the original high frequency 
component, or its alias. 
I progressed with the evaluation of the 

CD player's replay linearity and was 
pleasantly surprised to find that the 
Legato Link system offers the smoothest, 
flattest and most linear digital to analog 
conversion linearity of any CD player I 
have ever seen. As if that wasn't enough, 
the channel separation performance was 
nigh-on perfect, with separations that are 
unbelievably good. 
I progressed with my distortion evalua-

tion, and discovered that the total bar-

Six traces taken with a DSO, comparing the impulse and step response characteristics of the Pioneer PD-S901 player 
with two other conventional models. On the left are the curves for the PD-S901, while in the centre are those for a 
Tecnics SL-PJ25 and at right those for a low cost Sony CDP-350. Note that the PD-S901 displays considerably less 
ringing than the Tecnics player, but the Sony is almost as good. 

— 
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monic distortion levels down to -50dB 
are exemplary. It is only once you get to 
below -65dB that the distortion levels 
become significant. 
The measured emphasis characteristics 

of the player are also extremely good, as 
are the signal to noise (S/N) ratio perfor-
mance, which although good is not the 
best that I have seen. 
With a replay frequency accuracy of 

0.5Hz, and impeccable handling of the 
Dirty Records Test, I was satisfied that this 
CD player offers overall performance char-
acteristics which are extremely good. In 
general terms, its performance stands head 
and shoulders above the rest of the crowd. 

Listening tests 
The subjective evaluation was a rare 

pleasure, as like it or not, the Legato Link 
system achieves a transient performance 
which is significantly different, and un-
questionably smoother than that offered by 
more conventional CD players with their 
eight times oversampling,, and more con-
ventional low-pass filtering. 
The first disc which I used in my evalua-

tion was of guitarist John Williams in his 
latest disc Iberia (Sony Classical SK 
48480), which is a real gem. 
I carried out a series of comparisons of 

this disc on my existing conventional CD 
player and then on the PD-S901, and was 

surprised that I could hear the difference. 
The Legato Link circuitry does produce a 
different quality of sound, and I am con-
vinced that the Legato Link's sound is 
closer to the original than that provided by 
my existing CD player. 
I progressed to one of Rossini's lesser 

known operas, Tancredi, featuring Marilyn 
Home (Sony Classical SK 39073). This is a 
very fine opera, which I had not previously 
heard, and which I thoroughly enjoyed. 
The audible differences in Marilyn Home's 
voice were quite astounding, and the 
Legato Link system proved its worth in 
terms of a clearly superior sound. 
I progressed in my subjective evaluation 

with a series of other discs, all of which 
produced a slightly different sound, 
depending on which CD player was used, 
and in virtually every case, sounding better 
when played on the PD-S901. 

Conclusions 
In my view, the design philosophies 

which have been incorporated in the 
Pioneer PD-5901 are as much evolu-
tionary as they are revolutionary. It is al-
most unthinkable to contemplate 
having a set of alias frequencies superim-
posed on the top of higher order fun-
damental frequencies, which extend up 
to and beyond 22.05kHz. 
My appraisal of what Pioneer have set 

out to do, and what they have actually 
done, is of course somewhat different from 
their naively stated position. This is be-
cause what they have done would be con-
sidered heretical if they were to state it in 
clear and positive terms (which of course 
they have not). 

Whilst I must acknowledge that what 
Pioneer has achieved is laudable in an 
aural sense, it is nonetheless regrettable 
that they had to adopt such a circumspect 
way of sanitising their philosophy (and the 
nature of their circuitry), for fear of dis-
couraging would-be buyers. 
The bottom line is that by using a less 

severe filter characteristic, they have 
achieved a significant reduction in ringing, 
and hence much smoother reproduction. 
Inevitably the 'price' for this reduced ring-
ing is the addition of some aliasing com-
ponents to the output, but it's to Pioneer's 
credit that with Legato Link they have 
achieved what seems to be a very accept-
able balance between these two factors. 
The PD-S901 CD player measures 420 x 

130 x 330mm (W x H x D), and weighs 
8kg. It has a recommended retail price of 
$999, and should be available from most 
Pioneer dealers. 

Further information is available from 
Pioneer Electronics Australia, 178 Bound-
ary Road, Braeside 3195; phone (03) 
580 9911. 

We've put together a Fax/Data pack 
that gets you up and running 

immediately! 
DPX-223 FAX & DATA 

MODEM 

woodee-' A professional, full 
featured, dial and leased 

line modem that eliminates errors and cuts 
STD data costs by up to 75%. 3 V.42bis 
data compression & error correction. 
II Data - 300/1200/2400bps. 
II Fax - full send & receive 9600bps. 
• Password protection, security callback. 
• V.25bis dialling. 3 Optional DES, X32, 
Network Management. 

D Dataplex 
VIC. (03) 735 3333 Fax (03) 735 3830 
N.S.W. (02) 349 3911 Fax (02) 349 7747 
ACT. (06)285 3657 Fax (06) 285 3696 
W.A. (09) 481 4034 S.A. (08) 338 2511 
OLD. (07) 368 1641 N.Z. 9 307 8139 

FAX/WINDOWS 

Fax Now is professional 
facsimile software for 
Microsoft Windows. Any 
Windows program that 
can print can send the 
same document as a fax 
II Send, receive, single, 
multiple, background. 
DI Multiple viewing modes. 
ID Phone book storage. 
• Laser sharp quality. 

FAX/DOS 

eî 3 Full data and fax support. 
II Send, receive 
& background. 
• CAS support 
for E-mail. 
3 In-built text 
editor for short 
fax messages. 

Gone are the days of buying a modem and then having to go out and buy additional, 
decent software to get the maximum return from your investment. 

At Dataplex, we've packaged a high reliability, professional fax and data modem 
with an industry proven, easy-to-use Windows/Fax package and quality DOS software 
that supports data, fax and E-mail - plus hardware and software manuals, and a multi 
connector cable. 

The package is fully supported by Dataplex and technical people are available to 
help with any queries. 

If you'd like to be up and running  immediately, call Dataplex today. 

MANUALS 
Complete user manuals for 

04, hardware and software. 
For further assistance, 

telephone Dataplex. 

CABLE 
Two metre cable with 

9 and 25 pin connectors - 
fits almost every computer. 
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A good deal of interest was created by the recent space shuttle mission STS-46, where five NASA 
astronauts and two European crew members aboard the Atlantis attempted to deploy the European 
Space Agency's TSS-1 tethered satellite. The experiment struck trouble, but nevertheless it looks to 
have yielded quite a lot of valuable information. 

by KATE DOOLAN 

In the early years of this century, Rus-
sian space visionary Konstantin 
Tsiolkovsky (1857-1935) envisioned the 
idea of building a tower-like structure that 
would reach from the Earth's surface to a 

geostationary orbit of 36,000 kilo-
metres(!). Tsiolkovsky also envisioned 
that there would be a laboratory on top of 
the tower, where scientists could conduct 
experiments in zero gravity. Since that 

time, many scientists — in particular 
Italian Guiseppe Colombo — have for-
mulated a variety of ways to access space 
using wires or cables. In the early seven-
ties, Professor Colombo headed a team 
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that developed the first practical ' space 
tether' applications. The team also active-
ly promoted the concept of tethers being a 
useful space tool for the future. Unfor-
tunately, Professor Colombo died in 
1984, before he was able to see his ideas 
come to fruition. 
A space tether is a structural element 

composed of a thin cable fabricated of 
materials strong enough to resist the en-
vironment of space. The tether also has to 
have sufficient strength to keep orbiting 
masses bound together. 
There has actually been one previous 

flight of a basic tether system, before this 
year's mission. During the Gemini pro-
gram that took place in the mid- 1960's, 
two flights had a tether connected be-
tween the spacecraft and an empty Agena 
rocket stage. The tether buckled violently, 
and the astronauts were not able to pull it 
taut; as a result the experiment had to be 
abandoned. 
The above activities form the historical 

background to this year's flight of the 
Italian Tethered Satellite System 1 (TSS-
1) aboard the space shuttle Atlantis, in late 
July. Although the flight was not 100% 
successful, it may well lead the way for 
the use of tethers in space in the future. 

Joint venture 
The Tethered Satellite System 1 (TSS-

1) was a joint venture between the Agen-
zia Spaziale Italiana (ASI, otherwise 
known as the Italian Space Agency) and 
the US National Aeronautics and Spare 
Administration (NASA). A Memorandum 
of Understanding between ASI and 
NASA was signed in 1984, and divided 
the responsibility for the program. ASI 
was to design and develop the reusable 
satellite, whilst NASA was responsible 
for the design and development of the 

The 'EURECA' satellite is hoisted above Atlantis' cargo bay by the remote 
manipulator system during early mission activity. The Tether Satellite System 
(TSS) is stowed in the cargo bay awaiting extensive operations by the crew. 

deployer system, integration of the 
payload and transportation into space 
aboard the space shuttle. 
The TSS-1 had five major components: 

the deployer system, the tether, the satel-
lite, the carriers on which the system was 
mounted and the scientific instruments. 
These elements were supported by the 
standard capabilities of NASA's space 
shuttle orbiter, payload bay mounting 
equipment and control facilities on the 
ground. 
The TSS hardware was mounted on 

two carriers in the payload bay. The 
deployer system rode on a Spacelab En-
hanced Multiplexer Demultiplexer Pallet 
(`SEMDP'), which is a general purpose 
unpressurised platform. The pallet 
provided functional and structural support 
to the deployer system and its enhanced 

Mission commander, astronaut Loren J. Shriver, pursues several 
M&M's on the flight deck of the Space Shuttle Atlantis. 

features included temperature control, 
power distribution, and command and 
data transmission capabilities. 
The second carrier was a Multi-Purpose 

Equipment Support Structure ('MPESS'), 
an inverted A-frame truss located aft of 
the enhanced pallet This structure held 
deployer equipment and two mission ex-
periments. 
The deployer system included the satel-

lite support structure, the deployment 
boom, the tether reel mechanism, a power 
system and a data acquisition and control 
assembly. The deployer system weighed 
2027 kilograms and had a power capacity 
of 500 to 1000 watts, with 1500W avail-
able in peak periods. 
An articulating tower of 12m length 

was used to move the satellite to and from 
the payload bay. The tower was stored in 
a canister in the lower section of the satel-
lite support structure during the launch 
and landing phases of the flight_ Umbili-
cal cables which were woven through the 
deployer system provided power and data 
lines to the satellite before the mission left 
the Earth. The umbilicals disconnected 
during the launch of the shuttle, after 
which the satellite relied on internal bat-
tery power. 
The tether reel mechanism controlled 

the length, rate and tension of the tether. 
This mechanism consisted of the tether 
reel and reel motor, and was capable of 
letting the tether out at a rate of up to 
16Ian per hour. 
When fully deployed, the Tethered 

Satellite System and shuttle orbiter would 
have been 100 times longer than any pre-
vious spacecraft launched. The TSS-1 

chocolate tether line was 22km long and was ex-
pected to develop a potential of 5000 
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Shuttle on a String. 
volts, with the ability to carry a current of 
up to one ampere. 
The tether line itself had a core made of 

Nomex, wrapped with copper wire to 
act as an electrical conductor. The 
layer of wire was insulated with 
Teflon, which was then covered with 
Kevlar to strengthen the tether. Braided 
Nomex formed the outer jacket, which 
was to protect the tether from atomic 
oxygen corrosion and mechanism-in-
duced abrasion. The tether had a 
diameter of 2.54mm (0.1") and was 
designed to operate in the temperature 
range of -100°C to +125°C. On future 
flights, it is expected that tethers may be 
up to 110 kilometres in length. 

The TSS satellite 
Weighing 518 kilograms, the TSS satel-

lite was 1.6 metres in diameter and car-
ried a scientific payload of 68 kilograms. 
The satellite was mounted on top of the 
deployer satellite support structure and 
consisted of eight exterior sections, which 
had access doors for the easy installation 
of batteries or the servicing of them. 
There were also windows for Earth and 
Sun sensors. 
The satellite had an S-band antenna, as 

well as a fixed boom where scientific ex-
eriments could be mounted. There were 
another two booms which could be ex-
tended up to 2.5m from the satellite, also 
available for use by scientists. The tether 
line itself was connected to the bottom 
polar area of the satellite. 
The satellite was covered by white con-

ductive paint, with black paint on the in-
ternal skin. Some areas of the internal 
skin were further protected by multi-layer 
insulation blankets. Heaters were also in-
stalled in the service and payload mod-
ules, and on the batteries and sensors. One 

Copper Conductor 
10 wires. 34 AWG (0.16 rnnV 
0.0063 In.) 
Helix Twist-0.2 Turns/mm 
(5 Tome/n.) 

Wanes.. Core 

Diameter 
Max Mass 
Breakstrength 
Temp Range 
Max Elongation 
Elec Breakdown Voltage 
Elec Resistance 
Leakage Current 

Insulation 
Clear FEP Teflon,. 
(0.305 mm/0.012 in. 
Thick) 

The crewmembers for STS-46 are Andrew M. Allen, pilot; Franco Malerba, 
representing the Italian Space Agency (AS!) and Swiss scientist Claude Nicollier, 
representing the European Space Agency (ESA). 

hemisphere of thc satellite (the 'upper' 
half) housed the scientific instruments, 
while the lower half contained the support 
subsystems — power distribution, data 
handling, telemetry and navigational 
equipment. There was also a pressurised 
tank of gaseous nitrogen, for the cold-gas 
thrusters that were fitted in the central 
'equatorial' ring of the satellite. This tank 
along with various thrusters and plumb-
ing equipment formed the Auxiliary 
Propulsion Modal(, which controlled the 
motion of the tethered satellite and its 
spinning rate of up to 0.7 revolutions per 
minute. 
The satellite's control and data system 

included equipment to interface with the 
space shuttle orbiter, the satellite and 
ground controllers. An avionics computer 
was also included to interface with the 
orbiter whilst the satellite was sitting in 
the latter's payload bay. The astronauts 
controlled the deployment and retrieval of 

Keviari. Strength Member 
12 Strands x 1000 Denier 
Each Strand Contains 667 
13-pm dia. Kevlar". Filaments 

Norms'. Braid 

2.54 mm (0.1 in.) 
8.2 kg/km (0.0055 lb/ft or 29.0 lb/mile) 
1780 N (400 lb) 

-100"C to 4.125C (-148°F to +257°F) 
5% at 1780 N 
10 kV (Specified), 15 kV (Clual) 
0.12 11/m ( Specified) 0.015 Slim (Actual at Room Temp) 
5 mA (Max) at 10 kVdc 

the satellite from the flight deck of the 
orbiter. 

After the deployment from the orbiter, 
an S-band 'payload interrogator' provided 
control and receive telemetry from the 
satellite. The orbiter's Ku-band system 
was used to track the satellite.  The Track-
ing and Data Relay Satellite (TDRS) net-
work sent data from the orbiter and 
satellite to ground stations at the Johnson 
Space Centre in Houston, Texas and the 
Marshall Space Flight Centre in 
Huntsville, Alabama where scientists 
were able to operate their experiments in 
real time. 
NASA and ASI selected nine scientific 

experiments for the TSS-1 flight. The ex-
periments were to provide measurements 
of the behaviour of charged particles 
around the satellite and orbiter, and 
measure the magnetic and electric fields 
associated with the satellite. Other inves-
tigations represented a wide range of 

Extendable/Fletrievable Booms 

Magnetometers 

Langmulr Probe - 

 ch on Orbital 
Plasma Electyrodynamics 

-- Dipole-Field Antenna 
S-Band Antenna 

Supplied by NASA, this diagram shows in detail the NASA also supplied this diagram showing the main 
construction of the TSS Tether Line. elements of the TSS satellite itself. 
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The EURECA satellite remains in the grasp of Atlantis' remote manipulator 
system as the shuttle passes over the Persian Gulf. The Tethered Satellite System 
(TSS) remains stowed In the aft cargo bay. 

scientific fields, and were designed to 
provide an understanding of the basic 
electrodynamic interactions between the 
tethered satellite and the surrounding 
space plasma, and also tethered satellite 
dynamics. 

Instrumentation for the satellite in-
cluded electron guns and tether control 
hardware, with a set of interdependent 
diagnostic instruments that measured the 
behaviour of charged particles. To com-
plement the main experiments, there was 
a set of core equipment common to the 
tethered satellite experiments. This core 
equipment included a high-capacity 
electron gun and diagnostic equipment. 

Preparations 
The Tethered Satellite System was 

flown to the United States and arrived at 
the Kennedy Space Centre in Florida 
during November 1990. It was then 
transported to the Operations and Check-
out Building for inspection, integration 
and checkout work. The TSS-1 was then 
taken to the Vertical Processing Facility 
when it joined the mission's other flight 
payload, the EURECA satellite. The two 
spacecraft were then placed in the 
payload bay of the space shuttle Atlantis 
in July 1992. 
The main objective of the Tethered 

Satellite System 1 flight was to deploy the 
satellite to a distance of 221an above the 
orbiter and then return it to the payload 

bay. In a year of space shuttle spec-
taculars, the TSS-1 flight debut was even 
expected to top the sensational STS-49 
flight. You may recall that this was the 
one when three astronauts manhandled a 
communications satellite, in the longest 
spacewalk in space history (see EA, 
August 1992). 

In the event, the twelfth flight of Allan-

Langmuir Probe 

Shuttle Potential & Return 
Electron Experiment 
(SPREE) 

Shuttle Electrodynamic 
Tether System (SETS) 

Deployer Core Equipment 
(DCORE)  Spacelab Mission-Peculiar Equipment 

Support Structure (MPESS) 

lis was launched from the Kennedy Space 
Centre on 31 July 1992, at 9:56am (local 
time). The flight was delayed by 48 
seconds, after a computer detected a 
switch failure in the hydrazine fuel tank in 
the orbiter's auxiliary power units. 
Aboard Atlantis was a crew of six men 

and one woman. Commanding the flight 
was veteran astronaut Loren Shriver, with 
space rookie Andy Allen as pilot. The 
Mission Specialists were Jeff Hoffman, 
Marsha Ivins, Franklin Chang-Diaz and 
European Space Agency representive 
Claude Nicollier, who had waited 12 
years for his first flight. Franco Malerba 
of Italy was the Payload Specialist. 
The crew was divided into two teams, 

red and blue, which were to work con-
tinous 12-hour shifts to provide around-
the-clock operations. Hoffman, Ivins and 
Chang-Diaz were the red team, with the 
blue team comprising Allen, Nicollier and 
Malerba. Commander Shriver was not as-
signed to a team and was free to provide 
overall supervision and assistance when 
required. 

Uneventful launch 
After a successful launch, Atlantis was 

inserted into a 425km-high orbit where 
preparations were made for the deploy-
ment of the EUropean REtrievable C-
Arrier (EURECA). 
EURECA is a free flying re-usable 

science payload carrier which was 
designed and developed by the European 
Space Agency (ESA) for deployment and 
eventual retrieval by the space shuttle. 
During its debut flight, EURECA will 
serve as a platform for 15 materials 

TSS-1 Satellite 
 Magnetometers 

Research on Orbital Plasma 
Electrodynamics (ROPE) 

Extendable/Retrievable 
Booms(2) 

Dipole Field Antenna 

Tether Reel 
Assembly 

.C., Li. 
..t., 

1.1,. leiteRv:ie•.-ett.tiilieii-eute--\ 
'teele 'Wl&454>41101hVil 

TV (CCTV) (2) 
r  * Closed-Circuit 

. 4•>%e(lelielill'i Satellite Support 
Structure 

,,¼ ... .. 
,,,;,,;• e 

Spacelab Pallet 

The TSS-1 satellite and all of its deployment systems were stored in the shuttle 
payload bay on two linked pallets — the space lab pallet (EMP) and the Spacelab 
Mission-Peculiar Equipment Support Structure (MPESS). 
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Shuttle on a String! 

Astronaut Marsha S ivins, STS-46 mission specialist, prepares to operate a 
tandem of 70mm Hasse!bled cameras on Atlantis' aft flight deck. 

science, life science and space science ex-
periments. 
EURECA weighs 4491kg amd 

measures 2.5 metres long by four metres 
wide. The onboard propulsion system 
contains 620kg of hydrazine fuel and is 
used for the transfer of EURECA to dif-
ferent orbits. After deployment, EURECA 
was to use this fuel to transfer to an orbit 
of 5251cm altitude. The spacecraft has a 
retractable solar array which provides 
lkW of power. 
The deployment of EURECA was on 

the first day of the STS-46 flight, and 
there was a delay of 24 hours after it was 
discovered that the spacecraft could not 
communicate properly with ground con-
trollers. EURECA was left attached to the 
end of the shuttle's Remote Manipulator 
System arm, whilst ground controllers 
reconfigured the data paths inside the 
spacecraft. 
This procedure proved successful on 

day three of the flight. After the deploy-
ment, Atlantis manoeuvred 300 metres 
away from the spacecraft and remained 
there for three hours, in case any 
problems arose. 

(In 1993, Atlantis and the crew of mis-
sion STS-57 will retrieve EURECA. It 
will then be returned to Earth for ex-
amination, and finally returned to Europe 
where it will be prepared for another 
flight) 
For the next three days of the flight, the 

astronauts conducted a variety of experi-
ments that included a study on the effects 
of the space environment on materials 
and equipment mounted in the payload 
bay. Materials science and medical ex-

periments were performed inside the or-
biter, as was an extensive program of 
Earth observations — which included the 
photography of several environmental 
tteublespots, such as the effects of the 
eruption of the Mount Pinatubo volcano 
in the Phillipines and the continuing 
cleanup of the Kuwaiti oil fields. There 
were no major problems with Atlantis, 
apart from the almost traditional problems 
with the shuttle's toilet being blocked! 

Trouble strikes 
In preparation for the TSS-1 satellite 

deployment, Atlantis was lowered into an 
orbit of 3201un. The following day, TSS-1 
was slowly released from the payload 
bay. At first, the satellite rose properly 
from the shuttle until a power cord was 
found stuck. The astronauts were able to 
pull the cord out and continue the deploy-
ment. However when the satellite reached 
a distance of 260m from the shuttle, the 
tether jammed. 
Following the failure to unreel the 

tether, the astronauts then tried to pull it 
back into the payload bay. But they struck 
more problems, because it would not 
move. 
The tether was left where it was, whilst 

NASA and ASI engineers determined 
how to reel the satellite back in. One of 
the options that was considered was using 
astronauts Hoffman and Chang-Diaz to 
undertake an emergency spacewalk, so 
they could reel the tether back in manual-
ly. 
The two astronauts started 'pre 

breathing' to eliminate nitrogen from their 
bloodstreams before suiting up, but it was 

then determined that the satellite could be 
reeled in without a spacewalk. 

After several hours of meetings on the 
ground, a plan was developed in which 
the tether would be partially retracted 
whilst trying to keep it as taut as possible 
— so it would not tangle or jam again. 
This was expected to allow the satellite to 
be reeled back into the payload bay. The 
plan worked, and after an hour, the satel-
lite and tether were safely back in the 
payload bay. 
Following the failure of TSS-1, plans 

were cancelled to drag the satellite 
through the Earth's magnetic field to 
produce electricity. Some electricity had 
been produced by the deployment of the 
tethered satellite at 260m from the shuttle, 
but it was only 40 volts, not the 5000V 
that had been anticipated. 
The remaining two days of the mission 

were spent completing experiments and 
participating in the traditional inflight 
press conference, in which journalists 
from both Europe and America were able 
to talk to the astronauts. 

Back to Earth 
The Atlantis made a trouble-free land-

ing at the Kennedy Space Centre on 
August 8 at 9:11am (local time). After the 
removal of EURECA and TSS-1, the 
shuttle was prepared to be flown back to 
the Rockwell International factory in 
California. Here it is undergoing a six-
month overhaul, which will include the 
installation of new flight computers and a 
drag parachute. If negotiations between 
NASA and the Russian space authorities 
are successful, a Russian-built docking 
probe could be added to Atlantis for fu-
ture joint activities. 
On the return of TSS-1 to Earth by At-

lantis, an investigation board was formed 
and the finding of the board was that the 
failure of TSS-1 was due to a 6mm bolt 
which had jammed the line. The bolt had 
been added earlier in the year, to help 
strengthen the tether's attachment points 
and ensure it would withstand the stresses 
caused by the shuttle launching and land-
ing... 
The Agenzia Spaziale Italiana have re-

quested another flight of the Tethered 
Satellite System, but NASA have not 
committed themselves. In any case the 
next available opportunity on the current 
space shuttle manifest would not be until 
March 1994. 

In closing, the author wishes to thank 
Kay Grinter of the Kennedy Space Center 
and Lisa Vazquez of the Johnson Space 
Center, for their assistance in the comple-
tion of this article. All photographs 
reproduced are courtesy of the Johnson 
Space Center. 
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PROUD TO BE TASMANIAN 
G.H.E. ELECTRONICS have bitten the bullet in the middle of our recession and have expanded their operation into a 
new showroom at 160 Argyle Street, Hobart. The separation of their Electronic and Electrical operation was necessary 
due to progressive expansion of both divisions over the past 10 years. The combined operations now at 160 to 164 
Argyle Street are aimed to provide better service, choice and selection of products with better displays of the 
equipment range stocked. 

George Hervey Electric will be cerryIng 
comprehensive range of ell popular ALTRONICS kits 
and selected products. As • specie, Introductory offer 
we will extend a 10% discount off all kits this month. 

Famous Altronics Inverters 
Get 240V AC from your car, truck or boat battery Fantastic for 

camping, boating, farms and anywhere else 240V AC isn't 
available. Each size inverler is available in kit torn, 

or fully built and tested 

300 Watt 
K 6750 Kit Venoms $305 
K 6755 BuM-up $399 

SPECIAL 
10% OFF 

THIS MONTH • 
600 Watt 
K 6770 Ka Verston $499 - • 
K 6774 Fluult-up 12V Input 
K 6775 Built-up 24v inpul )000 ;di leisietter3 11; 

1200 Watt 
K 6790 Ka versmn $799 
K 6792 Built-up t2V Inpul 
K 6793 Built-up 24V Inpul )uev New Improved Models 

Thews fantastic 
inverters note oiler 
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performance and 

mliebility by utilizing 
new multiple Mosier 

technology and circuit 
design 

SCOPEMETER 
The next generation of hand-held 
Instruments L7" PHILIPS 
FLUKE. gline 

Its a 50MHz bandwidth 
Digital Storage Scope plus ... 

Full 3000 count DMM 
We stock the full range 
of Fluke Midtinteters. 

Call for the best prices 
on Fluke Instrument,. As 
one of Australia's largest 
distributors of Fluke, we 

won't be beaten on price! 
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TAX CODE 4-20% 
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ROY EL 
LOW COST - FULL TEMPERATURE CONTROL 

Royel Thermatic 

Electronic Temperature * Controlled. No 
transformer required * This slim, lightweight, 
highpowered tool features 60-second heat-up 
and fully electronic AUTOMATIC feeding 
temperature control with- in handle 
temperature selector. 

Suitable for micro 
miniature, medium and 
heavy duty soldering. 
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When I Think Back... 
by Neville Williams 

Price's Radio: `Toys' for boys of all 
ages from seven years to seventy! 

Running between George and Pitt Streets in Sydney there was/is a network of narrow lanes 
servicing buildings on the Circular Quay side of Martin Place. Comprising principally Angel Place 
and Ash Street, the lanes provided a lunchtime mini-Mecca, in the old days, for technically minded 
hobbyists who frequented that part of the city. This month, we revisit the scene as it once was. 

At the Pitt Street end of Angel Place 
was Swain's bookshop, where with dis-
cretion, one could browse through the 
latest technical books and magazines. At 
the other end was Palings music store, 
displaying phono discs, sheet music and 
albums — along with instruments ranging 
all the way from 'Boomerang' har-
monicas to the first generation of 
electronic organs. 
Between the two was Price's Radio 

(spelt with an apostrophe) fronted by 
windows that were re-dressed with 
'goodies' every week or so and backed up 
inside by other interesting bits and pieces. 
Price's Radio no longer exists, but it 
will certainly be remembered by those 
who patronised it in person or by way of 
mail order. 
Back in the 1920's, the store had been 

founded and run by the late Aub Price, 
with the subsequent assistance of a young 
recruit by the name of Allan Faison, who 
joined them in 1928. For Allan it was sup-
posed to be a ' fill in' job, but he remained 
there for long enough to serve two 
masters and become acquainted with suc-
cessive generations of wireless/radio en-
thusiasts — from Charles Maclurcan and 
Don Knock to my own contemporaries. 
Even EA's present Managing Editor 

Jim Rowe confesses to visiting Price's — 
'but only as a kid', and not frequently 
enough to have struck up a friendship 
with the staff. 

In correspondence to hand a few 
weeks back, Allan Falson tells me that, 
at age 83, he is currently living in retire-
ment in Cronulla, NSW. I am indebted 
to him for his recollections of the shop 
in Angel Place. While Allan's health is 
not the best these days, one thing he 
can manage without undue stress is to 

tap away at his computer — a world 
apart from the analog technology which 
once paid his bills! 
Although I myself worked nearby in 

the early 1930's, I was not a regular cus-
tomer of Price's Radio in those years — 
for two main reasons. Firstly, I was work-
ing for £1 ($2.00) per week and, by the 
time I paid fares and board, I had nothing 
left to spend on radio parts. 

Secondly, if I felt inclined to indulge 
in a spot of window shopping, I was 
more likely to head up-town to Levensons 
and Radio House in Pitt Street, to 
wireless shops in the nearby Royal Ar-
cade and to Murdoch's — also spelt with 
an apostrophe. Here a brief word about 
the last-named: 

It was situated on the comer of 
George and Park Streets, diagonally 
across from the Sydney Town Hall. 
Murdoch's was a respected menswear 
store, which maintained a radio depart-
ment upstairs — along with a range of 
home handyman tools like drills, 
grinders and hobby lathes. 
Murdoch's Advertising Manager was 

an archetypal Scottish gentleman called 
John Davis, with as rich an Edinburgh 
brogue as one might hear in a lifetime. A 
family friend, John Davis later became 
well known for a session called `Church 
in the Wildwood', which he hosted each 
Sunday on Sydney radio 2CH. 
When he knew that I had taken up radio 

as a career, he insisted that I visit him at 
Murdoch's, where he would introduce me 
to the Manager of their radio department 
— another Scot (presumably) by the 
name of Daniel McIntyre. This I did in 
due course, and met the somewhat portly 
Mr McIntyre, who was gracious enough 
to conduct a penniless process worker on 

an inspection of the many bits and pieces 
on display. 

Little did either of us realise that we 
were to meet again in entirely different 
circumstances, as I will explain later. But 
back to Price's Radio... 
According to Allan Faison, Aub Price's 

parents had had business interests in the 
country, and their two children — Aubrey 
and a younger sister — were well edu-
cated and well adjusted socially. Aub's 
sister ultimately married Leslie Hooker, 
who founded the U. Hooker real estate 
group, but Aub's dominating passion in 
his own younger days had to do with fast 
motor bikes and fast cars. 
When Price Senior retired, the family 

moved to Manly, a Sydney beachside 
suburb. Aub married circa 1923 and 
branching out for himself, took over a 
newsagency at Vaucluse. While there, he 
fathered a son and a daughter, bought an 
Essex sedan, and took up radio as a hobby 
— indicating to all and sundry that he had 
settled into family life. 
The newsagency did well enough, but 

Aub's new hobby interest gave him the 
idea of selling radio parts as a sideline. 
In fact, he soon sensed that it could pro-
vide a more acceptable way of making a 
living than by getting up before dawn to 
deliver newspapers! 
So he sold the newsagency and 

registered a new business by the name of 
'Price's Radio Service Station' — a name 
apparently inspired by a trend in the 
automotive industry to set up 'service 
stations', as distinct from the earlier 
'motor garages'! The word `station' was 
subsequently dropped. 
The new business was established in 

one of the 10 small shops in Wingello 
House, in Angel Place, having display 
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Rg.1: Aub Price, as Wireless Weekly's cartoonist 'Hot-
point" saw him in the Trade Supplement for October 19, 
1934. We could not trace any actual photos of either 
Aub Price or Dan McIntyre.  

windows at street level. Aub was for-
tunate enough to secure a comer position 
with three such windows, and Price's 
Radio Service was born, with Aub as 
proprietor/manager (Fig.1) and Albert 
Wright as his first employee. 

(Curiously, the August 13, 1926 issue 
of Wireless Weekly carries an advert for 
plug-in coils from The General Trading 
Co, Wmgello House, Martin Lane, but I 
have no knowledge of what happened to 
that company. 
Again, in later years, Radio Suppliers 

Pty Ltd advertised Radiokes com-
ponents from an address in Wingello 
House, but they also seem to have disap-
peared without trace.) 

Price's Radio did well, however, and 
against the trend, continued to prosper 
during the early stages of the Great 
Depression. In 1928, Allan Falson joined 
the staff in the dual role of radio mechanic 
and lunch-time salesman. (Fig.2) 
Looking back on those days, Allan says 

that his own first — and futile — attempt 
to build a crystal set had been around 
1920. His second attempt, as a student of 
Sydney Technical High School, had been 
more successful, thanks to the support of 
the school wireless club and some practi-
cal assistance from a then young Gordon 
Wells, who worked in Miss F.V. Wallace's 

Fig.2: Allan Faison, as Hotpoint sketched him from the 
Wireless Weekly Trade Supplement for June 7, 1935. 
Having worked at Price's Radio for over 30 years, Allan 
is in a unique position to recount its history. 

shop in Sydney's Royal Arcade. (See EA 
for April 1992, p.47.) 
While still at school, Allan had also 

joined the once prominent Waverley 
Radio Club, and spent more time than a 
schoolboy should doing the rounds of 
other clubs and club members, par-
ticularly those owning a radio station. 
Perhaps not surprisingly, in 1926, when 
he was due to matriculate, he missed out 
and had to find a job instead — preferably 
in wireless! 
His first position as a serviceman 

with the Australian Wireless Company 
did not turn out as expected, most of 
his time being spent installing radio sets 
around Sydney. Based in Castlereagh 
Street in the city, AWC manufactured the 
once well known `Radiair' battery 
receivers, which I remember from my 
boyhood in the country as being very loud 
— but also very 'thick' in terms of speech 
clarity. (Ref. Wireless Weekly, August 13, 
1926, p.11.) 
After a few months, Allan transferred to 

Aladdin Industries, where he was final 
testing neutrodyne receivers. Although 
nominally `technical', it proved to be a 
frustrating job trying to make the three 
tuning dials 'track', this was with tuning 
components that were not sufficiently 
uniform in the first place. 

Allan's next move was to Price's Radio 
where, for a change, he became 'the bloke 
behind the counter', called upon to assist 
customers with their technical problems. 
It was a job that he relished, especially as 
it obliged him to 'swot up' on the ques-
tions raised by referring to technical 
magazines and the Admiralty Handbook, 
and/or by discussing customers' problems 
at Club meetings (Fig.3). 
By this time, the original comer shop 

had become too small. But just when it 
seemed that they would have to find other 
premises, an adjacent double-shop was 
vacated. By removing the dividing wall, 
Price's Radio gained adequate floor space 
— three times the original — and two 
extra display windows. 
With crystal sets still popular, Allan 

recalls that Aub Price would peri-
odically buy large lumps of galena — 
which he would pound into small bits 
with a hammer. Pieces of appropriate sin' 
and shape for a detector would be set 
aside, ready to go into a box and sold for 
sixpence each. However, the most eye-
catching specimens would be picked out, 
placed in a pill box on a layer of cotton 
wool and offered as 'Specially Selected 
Crystals: 2/2. 
At a personal level, Allan says that Aub 

Price was of a quiet disposition, although 
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WHEN I THINK BACK 
sometimes impulsive. He was also 
generous to a fault, and found it difficult 
to bypass city `wineoes' with their hard 
luck stories. In a work situation, it would 
have been difficult to find a more con-
siderate boss — and he was also mindful 
of his customers, as evidenced by the fol-
lowing episode. 
By the late 1920s, Allan says, 

Australian radio marketing had gravitated 
into a rigid structure of suppliers, 
wholesalers and retailers. Suppliers — 
manufacturers and/or importers — would 
consign components in bulk to 
'wholesale' distributors, at a negotiated 
base price. On receipt of formal orders, 
the wholesalers, in turn, would distribute 
the components to equipment manufac-
turers, government departments, in-
strumentalities, service organisations and 
retailers. This would be at a so-called 
'wholesale' or ' trade' price, plus sales tax 
where applicable. 

In turn, the public was supposed to pur-
chase their requirements only from 
retailers, paying a pre-determined 'retail' 
or ' list' price. 
Valve companies, in particular, sup-

ported the regime as a structured way of 
processing a multitude of assorted types 
from their bond stores to the public via 
suburban radio shops. Everybody, includ-
ing the Federal Government, got their 
precise cut! 
As a one-time wirer/tester cum spare-

time radio repairer, I well remember our 
collective objection to paying full retail 
price — and the efforts we all made to 
find someone behind a wholesaler's 
counter who would concede that we were 
'in the trade'. 

Price's Radio was of course a 

Fig.3: Allan Faison as some 
customers may remember him, 
from the mid 1930's. This studio 
portrait was taken in 1934. 

'specialist' retailer. whose customers in-
cluded a high proportion of ex-
perimenters, amateur operators and 
spare-time servicemen. As a result Aub 
Price felt that, in his case, the full retail 
mark-up was inappropriate; accordingly 
he began to discount retail prices, on a 
unilateral basis. Other retailers com-
plained, on principle, and a number of 
wholesalers duly black-listed him in an 
effort to force him to toe the official line. 
One wholesaler, however, broke ranks 

by agreeing to fill his orders — providing 
they carried some name other than Price's 
Radio! So, when parts were ordered by 

'Messrs G. Tunney', they were delivered 
to a specified city address and paid for by 
a cheque drawn on a special Tunney ac-
count, which Aub had set up! 

Philips finally took Aub to court in 
1927, with respect to valve prices, and 
won the case — with one reservation. Ac-
cording to Allan Faison, after delivering 
his verdict (see panel) the trial judge ob-
served that he could find nothing in law to 
prevent Price's Radio from offering some 
other inducement with each valve sale — 
free of charge, if they so chose! 
Perhaps prompted by his early invol-

vement with fast cars, and/or by the 
widespread interest in aircraft, Aub Price 
decided, in 1929, that he simply must 
learn to fly. Accordingly he signed up 
for theory lessons, to be followed by prac-
tical training. But at this point his plans 
came unstuck: every time he left the 
ground on a training flight, he became 
violently airsick. Finally he had to aban-
don the whole idea. 
Perhaps by way of compensation, he 

became involved with fast boats — and 
ended up as Social Secretary of the Royal 
Motor Yacht Club, with speedboat racing 
tying up his weekends and arrangements 
for dinners and theatre parties occupying 
a good deal of his time during the week. 
Allan says that he too was often co-opted 
to help out — which had its good side, in 
the form of complimentary tickets to the 
various functions. 
Aub's own practical committrnent 

centred around a small, high-speed out-
board racer, in which he personally set an 
open ocean Newcastle-Sydney record. 
At one stage he even installed a bracket 

in the shop, on which he could hang the 
outboard motor. Sometimes he would 
spend hours during the week fiddling 
with it, in the hope of gaining a few more 
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Fig.4: Portion of an early advertisement from the 'Wireless Weekly Call Sign Supplement' for July 18, 1930 — published in 
the Aub Price era. 
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`herbs'. He would even start it up on oc-
casions — filling the shop with smoke 
and fumes, to the intrigue of some cus-
tomers and the dismay of others! 

Unfortunately, Allan says, with the 
above distractions and the cumulative ef-
fects of the depression, the business 
began to suffer a down-turn. At first Aub 
preferred to ignore this, but finally, to 
save rent the dividing wall was re-erected 
and Price's Radio vacated the comer sec-
tion of the store. But Aub's heart was no 
longer in it, and he sold the business in 
January 1935, presumably for much less 
than it had once been worth. 
Aub continued his association with the 

Royal Motor Yacht Club, accepting a 
modest retainer for his once voluntary ac-
tivities. Further to supplement his income 
he also became Manager of the once-
popular 'Palais Royal Ballroom' at the 
Sydney Showground. 

Unfortunately, Aub was to live only a 
couple of years after that, being killed in a 
traffic accident in 1937 when his car 
skidded in gravel and came into collision 
with an on-coming Sydney tram. 

New owner 
So, while Prices Radio continued 

under its original name, it acquired a new 
owner/manager from July 1935. The new 
proprietor was none other than the one-
time manager of Murdoch's radio depart-
ment, Daniel McIntyre, mentioned earlier 
— who soon came to be known as 'Mac' 
by the customers! 
I gather that Mac had been born in 

Australia, but had spent much of his 

ti 

THE PRICE IS NOT 
RIGHT! 

We are advised that by consent of 
the parties in the Equity suit of Philips 
Lamps (A'Asia) Ltd against A.F. 
Price, trading as Price's Radio Stores, 
Angel Place, Sydney, a decree was 
made by Mr Justice Harvey, per-
petually restraining the defendant, 
during the continuance of letters 
patent, covering Philips and Mullard 
wireless receiving valves, from sell-
ing or offering these goods for sale, at 
other than the retail price imposed and 
fixed by the plaintiff company. 
Defendant is to pay costs of the suit. 
It was alleged that the defendant 

had infringed the plaintiff's letters 
patent by selling the valves below the 
fixed price. 
(From Wireless Weekly, Novem-

ber 18,1927, page 21) 

young life with a well-to-do Uncle who 
owned a sheep station on the Canterbury 
Plains, west of Christchurch in New 
Zealand. He had been educated at 
Christ College, had become interested in 
radio, gained an amateur licence and 
operated his own station for a time. 
Back in Australia, he took up radio as a 
career, but appears not to have remained 
active as a 'ham'. 

Allan Falson recalls that Mac was 
keen to try out ideas that could not be 
implemented while he had been at 
Murdoch's. One was to have graduated 
scales and templates manufactured com-
mercially, to give home-made projects a 
more professional appearance. They were 
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Fig 5: Even though Dan McIntyre was still doing well from radio bits and 
pieces in 1951, the December issue was the signal to advertise technical 
toys. 

an immediate success, and were still 
being sold in 1960. 
Mac also dreamed up the `Radiomac' 

label, to identify proprietory lines. Added 
to this, he was able to import items of 
special interest to amateur operators 
through personal contacts in London and 
San Francisco. 

If Aub Price had been a fast 
cycle/car/boat addict, Dan McIntyre was 
still a boy at heart — according to Allan 
Falson — and interested both in models 
of all description and in the technology of 
radio control. There had been a hint of 
this even at Murdoch's — so why not 
promote technical toys at Price's, to sup-
plement the radio business? 

It began with a few Lionel train sets 
from the USA and Marldin sets from Ger-
many, which went on sale in December, 
1936. Technical toys soon became an 
entrenched part of the business, with sales 
peaking in the Christmas season. 
A full-page advert in Radio & Hobbies 

for December 1939 was typically devoted 
to model trains, model plane kits, station-
ary steam engines, Meccano sets, Dinky 
toys and chemistry sets. The diversion did 
not seem to deter traditional customers, 
most of whom were also boys at heart, or 
fathers, or both! (See also Fig.5.) 
Growth overall was steady, giving rise 

to speculation about new and larger 
premises. But the war brought an abrupt 
end to expansion plans. Trade restrictions 
were imposed by the Federal Govern-
ment; two of the staff who had been on 
RAAF Reserve were called up, and the 
show windows were boarded up as a 
safety measure. 
By 1942, Mac was left to run the busi-

ness alone or, at best, with part-time 
assistance from his sister Mrs Mary Bel-
field — whom I remember myself as an 
obliging lady, anxious to assist in an un-
familiar situation. They managed, be-
tween them, to keep the business solvent 
until the war ended. 

After the War 
At that point, businessmen and cus-

tomers alike were anticipating a freeing-
up of component supplies and a return to 
'business as usual' but such was not to be 
the case. True, restrictions on the distribu-
tion of new parts were lifted, but the 
Defence Department also embarked on a 
massive clearance of surplus war equip-
ment, much of which was auctioned off at 
'scrap' prices. 
Dealers bought it up by the truckload 

and stowed it in warehouses, basements, 
at their own homes, in sheds, on veran-
dahs and under tarpaulins! It was flogged 
off to hobbyists, who bought it with the 
idea of adapting it for civilian use or strip-
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WHEN I THINK BACK 
ping it for components. In practice, many 
private homes also became cluttered with 
surplus radio equipment, which the pur-
chasers never quite got around either to 
using or stripping! 
Allan Falson explained how, at a typi-

cal auction, hundreds of electronic 
gadgets would go under the hammer, with 
potential buyers including a few private 
individuals, plus a half-dozen or more ex-
ecutives from the major electronic surplus 
dealers — Ace Radio, National Radio 
Supplies, Walthams, etc. Having looked 
over what was on offer on the day, the 
dealers would decide among themselves 
what was marketable, the numbers they 
could cope with and what they would be 
prepared to offer. 
The auctioneer would commonly call 

first for bids on a 'per unit' basis, and 
one-off buyers would be supplied accord-
ingly. The remaining units would be of-
fered as a single lot, with (usually) only 
one collective bidder from among the 
company buyers. 
Other lots would be processed in the 

same way and, at the end of the day, the 
dealers would settle their mutual 
liabilities and arrange to collect their 
agreed share of the equipment. 
I gather that Mac attended many of the 

auctions, although he did not outlay as 
much as the major specialist dealers. But 
this still prompted a question in my dis-
cussions with Allan Falson: If Price's 
Radio bought war surplus in bulk, how 
come that all I ever saw displayed in the 
shop were separate components? Who 
stripped the equipment down? 
His answer was surprising, to say the 

least: "Mac looked after that himself. 
He stacked the equipment in his house, 
then in a marquee in the backyard and 
finally in a rented warehouse. He'd 
attack it at weekends and most mornings. 
Every Monday morning, a truck would 
turn up in Angel Place with boxes of val-
ves, panel meters, variable capacitors and 
inductors, oddment transformers, knobs 
and dials, and tagstrips loaded with 
wiring components." 
"They'd be unloaded, tagged and put 

on the bargain counter or into take-your-
pick bins for a few bob! Mac seemed to 
enjoy it. It was his way of relaxing!" 
Mac certainly wasn't the only one! In 

those days, this magazine (as Radio & 
Hobbies) was produced in the Sun build-
ing, adjacent to Martin Place. With other 
members of the staff, I'd make frequent 
lunch-hour pilgrimages to Angel Place, 
standing shoulder to shoulder with other 
'hams' to rake through the 'goodies'. 

SPECIAL 
BARGAIN LIST 
for SEPTEMBER 

We hove hundreds of bor-
goins in Rodio Components, 
etc., which we had in stock in 
the shop before we became a 
mail order business exclusively. 

We have drown up o special 
Bargain List of these ports 
which we do not require to 
keep in stock for Mail Order 
business. As quantities ore 
limited we cannot advertise 
them here so please write for 
list which will be kept up to 
date from doy to day. It will 
be sent post free. 

Thanks! and an apology 
To all those old end new 

customers who ore supporting 
me in this moil order business 
I wont to express my thanks. 
I had expected up to about 
twenty orders o doy but some 
days I am receiving a hundred 
or more ! ! 

I am sorry that in • few in-
stances I have not been able 
to get goods away as promptly 
as I would hove liked to. 

D. McIntyre, 

Propt., Price's Rodio. 

For Rodio Components by mail 

only send to 

PRICE'S 
RADIO 
LATE OF ANGEL PLACE 

Est. 1922 

BOX 1212, G.P.O., SYDNEY, 

N.S.W. 

Fig.6: From our September 1963 
Issue, Dan McIntyre was thanking 
readers for their support, little 
realising that he was facing 
imminent death from a brain 
tumour. 

It was a painless way of collecting val-
ves, meters and oddments for transmitters 
and test equipment. These would cost 
only 'pocket money', and you avoided 
the hassle of half-stripped units that 
seemed too good to discard but not good 
enough to keep! 
Behind the counter, Mac, Allan Falson 

and another amateur Norton McNaughton 
(`Young Mac') would exchange a cheery 
"G'day" for our spare cash. 

Redevelopment looms 
While the supply and demand for new 

components progressively increased 
during the postwar period, the trade in 
surplus components continued throughout 
the 1950's as an important source of in-
come for Price's Radio. But then trouble 
loomed ahead: the word was out that 
Wingello House was to be redeveloped, 
with Price's having to find new premises. 

It came at a time when Allan Falson 
could see an end to the surplus bonanza, 
with Price's needing to change its image 
from an oddments store to a place where 
an emerging breed of higher-tech en-
thusiasts would turn for up-to-the-minute 
advice and supply. 
Uncertain as to what lay ahead, 

Allan Falson resigned in 1959 and 
rejoined the CSIRO Radiophysics or-
ganisation with which he had been as-
sociated during the war. In this new role, 
he spent several years at the Parkes Tele-
scope centre, followed by another period 
at RP's Epping Laboratory. 
Mac, meantime, was served with a 

notice to quit — but won a reprieve, to 
extend his occupation of the Angel Place 
premises until 1961. At that point he had 
to choose whether to find another shop 
and, if so, whether to rebuild the business 
in its existing — and possibly limiting — 
mould, or to invest capital in a forward 
looking hifi, hi-tech enterprise. 

In the event, Mac chose neither option. 
He vacated the old store, retained the ex-
isting box number, continued his familiar 
advertisements but endorsed them `Mail 
Order Only'. Working alone, from the 
basement of his family home, he would 
pick up his mail, collect the required com-
ponents, then package and mail them to 
their destinations (see Fig.6). 
No longer a young man, he had un-

knowingly made the right decision. Two 
years later, in 1963, he took ill and died 
from a brain tumour. 
Such then is the story of Price's Radio 

— as I said earlier, a Mecca for radio hob-
byists who worked in the Sydney's city 
centre. And, speaking as a former editor 
of this magazine — Price's was an adver-
tiser about whom we rarely, if ever, 
received complaints. 
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FORUM Conducted by Jim Rowe 

Another device claimed to 
improve the performance of CD players... 
As promised last month, we're looking this time at another gadget which is claimed to improve the 
performance of compact disc players — an 'optical spatial filter'. It comes with some fairly plausible 
technical support, but raises some questions that I think you'll find quite interesting. We also unveil 
an important and hitherto unrecognised law of nature, discovered by a long-time reader in WA. 

Before we look at the latest device for 
enhancing CD players, I can't resist pre-
senting a short letter that came in a cou-
ple of weeks ago, on the general subject 
of gadgets to enhance the performance of 
hifi components and systems. It came 
from Mr Albert Berkavicius, an elec-
tronic systems designer of Scarborough 
in WA, and it gave me such a chuckle 
that I simply had to share it with you: 
Being a faithful reader of EA from way 

back and having travelled widely and 
read British and other hifi magazines, 
sometimes with amazement at some of 
the claims made, I have now made this 
momentous discovery — which I cannot 
possibly withhold selfishly from the rest 
of the world: 
The quality of audio reproduction is 

severely affected by anything that can 
be turned into a product saleable to the 
cognoscenti — i.e., power plugs, record 
weights, pure gold connectors, speaker 
cables etc. 
Of course the type of connector and 

cables used in the RECORDING equip-
ment, or even (horror) the fact that it 
may have run off 60Hz mains through a 
pitifully thin power cord — not to men-
tion 10 line transformers using (dare I 
mention it) impure copper windings — 
has ABSOLUTELY NO EFFECT on the 
audio quality. This is probably because 
this equipment is so far away that it falls 
outside the MAGIC CIRCLE; in addition 
to which it would require a time warp to 
get back into the past to change it — and 
you cannot make money out of this, as 
any expert will tell you. 
I would be honoured if you choose to 

call this discovery Berkavicius's Law 
No.2. As no-one could pronounce it, it's 
probably safe to say that it will be ac-
cepted without question. 
By the way, in case you're not aware of 

Berkavicius's Law No.1, it is this: The 

number of states in any logic circuitry is 
the sum of all possible states, plus one. 
How about that, then? I don't know 

about you, but I reckon Mr Berkavicius 
may well have hit upon another of the 
profound laws of nature (sub-category: 
commercial reality). Why none of the 
rest of us saw it before, I don't know; it 
must have been staring us in the face... 
Like all good basic laws, it im-

mediately suggests a corollary: If you 
can't make any money selling something 
to fix a phenomenon that effects the 
quality of reproduction, that phenome-
non must be having a beneficial effect — 
rather than causing any degradation. 
Mind you, since you can almost always 
find some way to sell just about any item 
or service, I suppose the corollary 
doesn't often apply! 
I can't imagine there's any argument 

about Mr B's request to call his discov-
ery 'Berkavicius's Law No.2'. As far as 
I'm concerned, that's what it SHALL be 

called from this day hence — but let's all 
try to pronounce his name properly, 
please everyone. Presumably it sounds 
like 'Berk-a-vishy-us', but he can correct 
me if I'm wrong. 
What I find particularly impressive is 

that Mr Berkavicius already has a dis-
covery of similar profundity to his name 
— that one about logic circuitry. I'd 
often wondered why logic circuits seem 
to be able to adopt at least one state in 
addition to (instead of?) those they're 
supposed to be capable of adopting, and 
now I know why... 
Anyway, many thanks for your letter, 

Mr B, and you certainly have my vote for 
Berkavicius's Laws joining those of the 
venerable Murphy and miserable Sod, in 
the electronics Hall of Fame! 
And now that we've all been warmed 

up to the subject, I trust, let's turn to the 
main topic of this month's column: a de-
vice that is claimed to improve the per-
formance of CD players. 

FOCUS CD 
SPATIAL 

FILTER 

DATA/ 
TRACKING 
CUT 

OPTICAL 
DEFECTOR 

Fig.1: The basic optical setup for 
a CD player's pickup, showing 
also the shape of the Laser 
Illusions 'Focus' spatial filter 
device and where it is fitted. ELECTRICAL 

IN 

CD DISC 

OBJECTIVE 
LENS 

COLLIMATING 
LENS 

BEAMSPUTTER 

GRATING 

LASER DIODE 
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'Spatial filter' 
The device in question is the 'Focus' 

Optical Spatial Filter, and it's made by a 
firm in Naperville, Illinois USA with the 
slightly disconcerting name of Laser 
Illusions, Inc. The local agent for Laser 
Illusions is Symphonia Hi-Fi, of Haw-
thorn East in Melbourne. 

Symphonia's affable manager Vincent 
Testa thought we might be interested in 
this latest enhancement product, and 
very kindly sent me a bundle of technical 
information on it. Included was a paper 
by three of Laser Illusions' technical 
people, titled `Sonic Improvements in 
Digital Playback Systems Through Spa-
tial Filtering and Scattered Light Reduc-
tion in the Optical Domain'; another 
shorter paper titled 'Jitter Reduction in 
Compact Disc Players Through Spatial 
Filtering of the Optical Signal'; a copy of 
a review by Robert Harley in the June 
1992 issue of the US magazine Stereoph-
ile; and another review by Kevin Wil-
liams in the Chicago Sun-Times, for 
Sunday November 3, 1991. 

Needless to say there's far too much in 
all of this to reproduce everything here, 
so I'll have to try and pick out the most 
salient sections. First of all, here's how 
the Laser Illusions' engineers D.L. Sipes, 

L. Higley and T. Willy introduce their 
main paper: 
In this paper we report on the positive 

sonic effects wrought on compact disc 
optical digital playback systems through 
spatial filtering and scattered light re-
duction in the optical receiver. This re-
duction in extraneous signal is achieved 
through the use of an aperture-type spa-
tial filter, placed on the pickup lens of the 
optical receiver. To our knowledge this 
represents the first report of sonic im-
provements of this type. Extensive listen-
ing tests involving numerous subjects, 
with several CD players from different 
manufacturers, reliably identified these 
positive sonic effects; namely improved 
imaging and image stability, and in-
creased transparency and resolution. 
The mechanism for such improvements is 
believed to be through the reduction of 
signal to signal noise or intersymbol in-
terference, caused by scattered light im-
aged from adjacent CD surface features. 

In a nutshell, then, their basic idea is to 
reduce the aperture of the lens in the CD 
player's optical pickup, by 'stopping it 
down' with a small annular ring of JR-
opaque material. And the ' spatial 
filtering' achieved by this aperture re-
duction is claimed to produce an audible 
improvement in reproduction, by reduc-

ing the effect of light scattered by areas 
of the CD adjacent to the pits actually 
being 'played'. 
Now for a bit more detail. After giving 

some general background, which we'll 
take as read, here is the next main section 
of the paper. 
Given the complexity of electro-acous-

tic analysis in general, and more specif-
ically the difficulty of translating digital 
domain phenomena into distinct analog 
effects, we will proceed cautiously in this 
analysis by first presenting current CD 
optical pickup structures and then an-
alysing the nature of extraneous light in 
this system and how spatial filtering ef-
fects it. Next, the received optical signal 
will be studied in detail, as to the effects 
before and after spatial filtering. Finally 
various speculations as to how the sonic 
signal is ultimately effected will be pre-
sented. 
A generalised schematic of the CD 

laser/optical receiver head, showing its 
composite elements, curvatures and dis-
tances is shown in Fig.l. Divergent light 
from the laser diode passes through a 
grating or analogous structure to 'split' 
the light, to form the multiple beams nec-
essary for tracking. The light then tra-
verses the beam splitter, a mirror 
structure designed to pass half the light 
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FORUM 

and reflect the rest, to the collimator, a 
lens that acts to make the light travel in a 
more parallel direction. Finally, the ob-
jective lens tightly focuses the light to a 
spot of approximately lum in diameter. 
Upon reflection from the CD disc, the 

light is collected by the objective lens 
and then reflected by the beam splitter 
and imaged onto the receiver pho-
todiode, where it is converted to an elec-
trical signal and then sent to the decoder 
and other downstream signal processing, 
and eventually to the DIA converter and 
to the rest of the system. Electromechan-
ical servos control the exact placement 
of the beam with respect to the spinning 
disc, by moving either the objective lens 
or the entire optical pickup. 
In order to understand the need for 

spatial filtering, a closer examination of 
the interaction of the light with the CD 
disc is required. The pit depth on a CD is 
only 0.1um, so the CD 'pit' is not so 
much a hole but rather a slight change in 
reflectivity, which the CD transport or 
player is required to make sense of 

In addition, a sizeable amount of the 
light striking the disc is scattered in all 
directions and transmitted through the 
disc, instead of being reflected back into 
the optical pickup. This scattered light 
sprays over the surface of the disc, re-
reflecting off adjacent pits towards the 
objective lens. 
In order to achieve the small focused 

spot sizes required for CD reproduction, 
the objective lens must be very 'fast' — 
i.e., be able to bend light rays at steep 
angles, and have a short focal length. As 
camera buffs know, the higher the speed 
a lens has, the greater its ability to cap-
ture light arriving at the lens over a wide 
angle (the fastest camera lenses are 
around F3, while the CD objective is 
below F1). This feature of the objective 
lens also has a negative effect, in that it 
acts as an 'optical vacuum cleaner', col-
lecting the extraneous scattered light as 
well as the information carrying re-
flected light. 

Information is transmitted from the 
CD to the CD player by means of the 
EFM (eight to fourteen modulation) for-
mat. The EFM format consists of a series 
of nine discrete and/or land lengths, em-
bedded into the CD — where a pit-to-
land transition or edge denotes a digital 
'1' and the spaces between such transi-
tions are the digital 'O's'. Furthermore 
the EFM format uses the timing between 
these transitions as the foundation for 
the digital code. Thus the critical dimen-
sion in CD audio reproduction is the pre-

cise shape of these transitions, their ar-
rival in time, and the possible corruption 
of the transitions due to extraneous scat-
tered light. 
Degradation of the edge transitions in 

the EFM signal due to unwanted scatter 
can be characterised as coming from two 
distinct sources. First, the collection of 
lenses in the optical pickup acts to pro-
vide an image of the pit the CD player is 
currently trying to read, as well as adja-
cent pits. Light scattered from these ad-
jacent pits is therefore imaged on the 
photodiode, along with the main re-
flected laser beam. It then follows that in 
addition to the primary transitions being 
detected in the reflected beam, second-
ary transitions from these adjacent pits 
will be detected, thus reducing the sharp-
ness and definition of these primary 
transitions. This noise source is 
characterised as 'imaged scatter'. 
Second, as mentioned earlier, the large 

light capture angle of the objective lens 
causes scattered light from a much 
larger zone around the primary beam to 
be collected, and transferred to the pho-
todetector in a jumbled, non-imaged 
fashion. This 'non-imaged scatter' noise 
source acts as an uncorrelated rise in the 
phase noise seen by the system. 
The process of screening or shielding 

the optical detection system from both 
the imaged and non-imaged components 
of the optical scatter fall into the broad 
category of optical processing tech-
niques called spatial filtering. The math-
ematics used to describe spatial filtering 
is identical to the Fourier techniques 
used in traditional electronic filtering 
and signal processing. 
If we accept the proposition that scat-

tered light causes degradation of the 
EFM signal, the optical pickup may be 
redesigned to take this into account. In 
the near term, however, is it possible to 

modify existing CD players in an inex-
pensive, simple and straightforward 
way? The answer is a resounding yes, 
and the Laser Illusions FOCUS spatial 
filter illustrates how this is possible. 

Fig.] shows the FOCUS spatial filter 
placed on the objective lens of the CD 
player, with its diameter precisely match-
ing the diameter of the laser beam at that 
point. Although the exact analysis is be-
yond the scope of this paper, the place-
ment of the spatial filtering in this 
location has a significant impact in re-
ducing both the imaged and non-imaged 
components of the extraneous optical 
scatter. 

Measurement data 
In order to measure accurately the ef-

fects of spatial filtering on the EFM sig-
nal, we conducted jitter measurements 
on the EFM signal itself The EFM for-
mat is based on a minimum time interval 
which is 232 nanoseconds long. The 
minimum time interval in the CD format 
is three times this base unit, or 696ns. 
Our measurements were made using a 
Hewlett-Packard Model 53310A Time 
Interval Analyser or Modulation Domain 
Analyser. This unit measures very accu-
rately the time duration between voltage 
transitions, and presents multiple mea-
surements in histogram form. 
In our experiments the unit was set for 

AC coupling, triggering on rising-edge 
transitions only. The minimum observ-
able interval is twice the minimum inter-
val between transitions, or 1.392us. 
Histograms were then created by saving 
over 20,000 of these measurements. 
For these measurements the disc used 

was the B52's 'Cosmic Thing' (Reprise 9 
2584-2). The spatial filter was a Laser 
Illusions ESF-2 spatial filter which was 
attached to the CD player lens. The mea-
surements were made at various inter-
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Fig.3 (left): A close-up of the first histogram peak In FIg.2, for a CD player not fitted with the spatial filter device. Note the 
broad 'accessory' peak at approximately 1.3876 us - which is much reduced when the filter is fitted, as in Flg.4 (right). 

vals over a four-hour period after turn 
on. The measurements were repeated 
over a two week period. The following 
figures are representative of the ob-
served data. 
Fig.2 shows the statistical distribution 

of rising edge to rising edge transitions 
for the CD format. Note that the shorter 
intervals have the highest probability, as 
most signal encoding schemes favour 
transitions in order to minimise average 
voltage fluctuations. 
Fig.3 shows the histogram for the non-

spatial filtered CD player. Note that the 
histogram is dominated by a shorter, 
broad time interval peak at approxi-
mately 1.3876us. Fig.4 shows the same 
peak after spatial filtering. The broad 
accessory peak has disappeared, and left 
a slight broadening of the base distribu-
tion. It was also observed that the distri-
bution changed slightly as tracks were 
played from the inner region of the disc 
to the outer part. Work is under way to 
further characterise these effects. 

Downstream effects 
Due to the complexity of the CD repro-

duction process, at this time we can only 
speculate as to the mechanism by which 
reducing jitter in the EFM signal trans-
lates into improved sonic quality. 
From an information transfer view-

point, CD sound reproduction can be 
thought of as being comprised of two 
dimensions. The first dimension is the 
data or digital dimension; that is, the 
ability for the digital decoder to make a 
correct decision about the data it is re-
ceiving. Monitoring the error flag output 
found on most decoding chips reveals the 
existence of only a few uncorrectable er-
rors per entire CD! This low bit error 
rate indicates that the `digital' dimension 
of the system is doing its job quite well. 

The second, less understood dimen-
sion involves the arrival rate of the data 
to the DIA converter. This dimension is 
still an analog one, and involves a com-
plex interplay between the EFM signal, 
tracking network, power supplies, and 
virtually every other aspect of the CD 
player. In this dimension it is not suffi-
cient to speak purely of jitter, but rather 
of the jitter spectrum and the correla-
tions and coherencies that exist within 
the jitter envelope. It is in this dimension, 
we believe, that processing in the optical 
domain has its greatest impact. Further 
research is being undertaken to evaluate 
further these effects. 

In addition, the interaction between 
extraneous scatter, and vibrations in the 
transport mechanism and tracking net-
work are equally complex. Current CD 
player designs seem to suggest that a 
certain amount of this `error' signal is 
necessary for adequate tracking of the 
compact disc; this necessity arises from 
cost limitations placed on the tracking 
network electronics. These limitations, in 
turn, force the CD transport designer 
into a f̀alse optimum' between accept-
able tracking and cleaning up the EFM 
signal through spatial filtering. 
Our research has shown that in higher 

quality transports (more robust, with 
more sophisticated tracking networks), a 
higher degree of spatial filtering is al-
lowable before the point of unacceptable 
tracking is reached. This result points to 
the conclusion that a truer optimum can 
be achieved by upgrading the tracking 
systems being employed, to accommo-
date the cleaner EFM signal. 

Finally, here is how the authors con-
clude this main paper: 
Given the complexity of the sonic re-

production/human hearing interface and 
the complete insufficiency of current 

audio test methods, no work in this area 
is complete without including listening 
tests as part of the experimental regimen. 
To this end, we have performed tests in-
volving over 400 subjects, encompassing 
a wide range of listening backgrounds 
and skills. In addition, these tests were 
performed utilizing many different CD 
players, from portable 'boom boxes' to 
expensive transport/processor separates. 
In over 90% of the trials, the subjects 

clearly identified a difference, and a pos-
itive one at that. Furthermore im-
provements were detectable in even the 
most advanced and sophisticated sys-
tems. Typical comments of the positive 
change included improved definition, 
smoothness and sonic three-dimension-
ality. 
In conclusion, we have demonstrated 

for the first time that spatial filtering of 
the optical signal leads to both measur-
able reductions in optical jitter as well as 
sonic improvements in the musical out-
put. This discovery, along with the al-
ready impressive improvements made in 
CD playback technology, may cause the 
CD format to approach its theoretical 
aspirations. 

Further information 
Well, that's the basic story, from the 

researchers themselves. In the second 
and smaller paper, they largely repeat the 
same material in a briefer form, but also 
explain that a Proton model AC 300 CD 
player was used in the experiments, con-
taining a Philips type CDM4 transport. 
There's also a little more clarification 

with regard to the significance of the his-
togram plots of Figs.2-4. Apparently 
Fig.2 shows the statistical occurrence of 
the possible transition time intervals of 
the CD pit spacings, as read by analysis 
of the EFM signal at the input of the 
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decoder chip using an H-P 53310A Mod-
ulation Domain Analyser. Then Figs.3 
and 4 are essentially 'close-up' views of 
the first histogram peak, corresponding 
to the shortest of these transition inter-
vals, at nominally 1.392us. As you can 
see there does appear to be a significant 
'cleaning up' of the correct peak, as a 
result of the stopping-down of the 
pickup's objective lens. 
The two review articles mentioned 

earlier largely repeat this basic story, but 
do add a little more in terms of basic 
background. According to Robert Harley 
in the Stereophile article, Don Sipes is 
actually a laser physicist and mathemati-
cian, and he and his colleague Armando 
Martinez together hold over 30 patents in 
laser technology. After analysing the per-
formance of CD players from a theoreti-
cal viewpoint, and then measuring the 
jitter in the EFM signal from the pho-
todiode, they developed their 'Spatial 
Filter' device in about a year. 
Kevin Williams' article in the Chicago 

Sun-Times reveals that the filter device is 
precision machined from Delrin plastic, 
and finished by hand. It attaches to the 
CD player's laser pickup lens with a ben-
zine-solvent adhesive, and apparently re-
duces the player's objective lens aperture 
by between 80 and 90% — which seems 
quite drastic, but Armando Martinez is 
quoted as saying that such a large reduc-
tion is necessary "because it sounds 
better". 
There are apparently a number of dif-

ferent models of the device, carefully de-
signed to achieve the best results with 
various popular CD player mechanisms. 

Puzzling aspects 
That's a condensed but fairly complete 

version of the information available on 
the Laser Illusions Spatial Filter, then. It 
all sounds quite plausible in many ways, 
doesn't it? And I guess the proof of the 
pudding is ultimately in the listening — 
apparently many thousands of the de-
vices have been sold already, especially 
in the USA, and the buyers are very 
happy with the improvement in sound. 

All the same, I do find myself puzzled 
about a few aspects of the explanation 
about how the devices work. 
The founders of Laser Illusions sound 

as if they know a heck of a lot more than 
I do about lasers and optics, yet some of 
their explanation seems a bit garbled. 
For example in talking about CD player 
optics they state that the objective lens 
must be very 'fast', in order to achieve 
the necessary focussed spot size — be-

cause the higher the speed of a lens, the 
greater its ability to capture light arriving 
over a wide angle. This seems to me to 
be confusing the ' speed', or ratio of aper-
ture to focal length, with the focal length 
itself (or strictly, its inverse). 
Perhaps things have changed nowa-

days, but at least when I studied optics 
and photography it was the focal length 
which determined the angle of view; a 
short focal length gave a wide angle of 
view, and a long focal length a narrow 
angle of view. The speed or aper-
ture/focal length ratio basically only de-
termined the amount of light which the 
lens passed. 
I'm also puzzled by the reference to 

the fastest camera lenses being around 
F3 (which I gather is the current way of 
expressing f/3.0), to emphasise the high 
speed of CD player lens apertures of 
'below F1' (i.e., less than f/1.0). Yet 
many of the more expensive cameras 
have lenses opening to at least f/1.4 or 
f/1.2, and lenses as fast as f/0.95 are by 
no means rare in both cameras and pro-
jectors, thanks to modern computer-
aided lens design. So if a typical CD 
pickup lens is f/0.9 or so it's certainly 
'fast', but not dramatically faster than 
modem camera lenses... 
But getting back to the CD player's 

pickup, my understanding of the reason 
for the objective lens being of short focal 
length (i.e., wide angle of view) is that 
this makes it possible for the laser beam 
to be brought to a focused spot of around 
1.5um in diameter at the reflective sur-
face inside the CD (to resolve the re-
corded pits), while still being a much 
larger 0.8mm or so at the disc's outer 
surface — to make it relatively immune 
to mistracking and reading errors due to 
surface dust and minor scratches, etc. 
With a longer focal length, the beam 
would be narrower at the disc surface for 
the same internal scanning spot diameter 
(which is essentially fixed), and hence 
the system would be much more prone to 
tracking and reading problems. 
On the other hand, I don't remember 

seeing any specific reason given for the 
objective lens having to be 'fast' — i.e., 
with a large ratio of aperture to focal 
length. In fact most of the explanations 
of CD player operation I've seen make 
no real reference to lens speed at all. I 
can only assume that if the lenses are in 
fact 'fast', it's in order to cope with the 
fact that they're usually carrying three 
separated beams — the central reading 
beam, and the other two that are gener-
ally used for tracking. 

Actually from my own modest knowl-
edge of optics, I would have expected 
that you'd want to keep the lens aperture 

as small as possible, in view of the fact 
that you're trying to focus the beam 
down to a tiny spot of less than I.5um. 
Generally it's easier to do this with a 
small aperture rather than a larger one, 
because reducing the aperture increases 
the depth of field and also tends to re-
duce astigmatism errors, etc. 
So I guess what I'm asking here is 

WHY do our laser experts claim that the 
CD player's objective lens `must be very 
fast', when they really seem to be talking 
about the need for a short focal length? 
The funny thing is, of course, that they 

then go on to show that if you stop down 
the lens with their special filter device 
(making it ' slower'), the player's perfor-
mance actually seems to improve! So 
much for the lens having to be ` fase! 

Focal length unchanged 
The other side of the same problem is 

that as far as I can see, stopping down the 
lens with their filter ring will basically 
only reduce the amount of IR light pass-
ing through it, in each direction. It still 
isn't changing the lens's focal length, so 
the angle of view will actually stay the 
same... 
Why, then, do they seem to be able to 

show a reduction in the jitter level of the 
recovered EFM signal, and report a no-
ticeable improvement in the audio repro-
duction clarity? I'm blessed if I know, 
folks; all I do know is that their explana-
tion doesn't seem to make a great deal of 
sense! 
Presumably the filter ring is doing 

something worthwhile, but frankly I sus-
pect it's not working in quite the way 
they seem to think it is. 
I have a couple of other concerns, too. 

One is that I would expect the CD 
player's servo focusing system to be 
pretty finely ' tuned', in terms of its sus-
pension compliance/mass ratio and servo 
gain, etc. Even a tiny ring of Delrin ce-
mented to the top of the lens structure 
sounds like it would add significantly to 
the system's moving mass, and I wonder 
what effect this would have on the 
servo's operation. 
My understanding also is that with the 

objective lens having such a short focal 
length, there is a very small gap between 
the top of the objective lens and the un-
derside of the revolving CD. That 
doesn't leave much room to fit an extra 
device like the Spatial Filter ring, 
surely... 

Finally, I have to confess to a niggling 
doubt of a more general nature. If such a 
simple remedy as stopping down the 
player's objective lens can achieve such 
a worthwhile improvement in perfor-
mance, why wasn't this discovered years 
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ago by all those CD and laser experts at Philips, Sony and the 
other firms so heavily involved in CD player development? 
Why have they all stuck to undesirably 'fast' lenses? 
The Laser Illusions people seem to be suggesting that it's 

because all of these designers settled for some sort of 'false 
compromise', between tracking and performance — due to the 
acceptance of tracking systems which `rely on an error signal'. 
The implication here seems to be that only 'cheap' tracking 
servos rely on the existence of an error signal. But anyone who 
has studied elementary servomechanism theory knows that 
every servo system must have some error signal, in order to 
generate corrective feedback. 

In short, then, while I'm quite prepared to believe that the 
Laser Illusions spatial filter ring may well achieve a worth-
while improvement in CD reproduction, from many players, I 
do find the designers' explanation of its operation rather uncon-
vincing. How about you? 
By the way, Vincent Testa tells me he has already sold quite 

a few of the devices in Australia, and just about all buyers have 
been delighted with the results. Virtually the only people who 
have struck trouble, in the form of increased tracking errors, 
have been those with very low cost (sub-$399) players, or 
fairly elderly and well-used players where the laser diode's 
output seems to have become rather weaker than when they 
were new... 

If you'd like to try one out for yourself, they cost $ 100 each 
plus an installation fee of $35 if you're nervous about fitting it 
yourself. Further information is available from Vincent Testa at 
Symphonia Hi-Fi, 544 Burwood Road, Hawthorn 3122; phone 
(03) 819 0173. 

I'd be interested in hearing how you go, if you do decide to 
try one. And if you think you can explain how they might work, 
we'd like to hear from you as well! See you next month. e 

SOLID STATE DISK 
FOR PCs 

IDEAL FOR EMBEDDED PC APPLICATIONS 
• Each memory bank can 
be configured as drive 
A; B; C; or D; formatted 
to 360K or 1.2 MByte. 
• Autobootable 
• SRAM is battery backed 
• Write Protection - 

Switch 
• Provided with software 

300 Ex Tax utilities 
(with zero K fitted) • High Speed Access 

SUMMARY 
The ITK-305 RAM/ROM disk acts as a virtual disk on any 
XT/AT compatible computer. 
It has two independently configurable memory banks - up to 
1.2 MByte EPROM (or FLASH) and up to 1.2 MByte SRAM. 

ADELAIDE 

Automation and Process Control 
Services Pty Ltd 
ACN# 008 044 451 

Tel: (08) 363 0400 
Fax: (08) 363 1736 

SYDNEY 
Tel: (02) 281 0677 
Fax: (02) 281 2993 

SPEAKER KITS 
VAF DC-SERIES SPEAKER KITS. See EA Nov.92 

For the full range of 
VAF DC-SERIES KITS 

and all your speaker needs, 
including drivers, crossover part etc., 
& custom audiophile designs contact: 

VAF RESEARCH PTY LTD 60a Jacobsen Crescent Holden Hill 5088 
Ph: (08) 369 0669 Fax: (08) 369 0634 

VAF DC-Series Speakers also available from: 

SA: Revolver Hi Fi 68 King William Rd Goodwood SA 5034 Ph: (08) 272 5686 

Vic: Sound Craftsman 61 Kooyong Rd Nth Caulfield 3161 Ph: (03) 509 2444 

C 1FZECbrr CARDS WELCOME 
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Transistor data, data, 
substitution manuals 
UP-TO-DATE WORLD'S TRANSIS-
TOR COMPARISON TABLES, Asia-
Pacific edition, Volumes 1 and 2. 
Published by Tech Publications, Sin-
gapore, 1992. Soft cover, 215 x 150 x 
13mm, and 215 x 150 x 20mm. ISBN 
981-214-444-7 and 981-214-492-7. 
Price for each volume $18.95. 
A pair of very handy books to assist 

with transistor substitution. Volume 1 
(Comparison Tables A-Z) contains more 
than 11,000 different transistors and 
FETs, all of which are listed alphanumer-
ically, with four columns of information. 
Column 1 gives the manufacturer's 

type number, the material (Ge, Si, MOS, 
V-MOS), the polarity (NPN, PNP, N-ch, 
P-ch, and N-P for transistors of different 
polarity in the same case), and a descrip-
tion of its applications (45 in all, includ-
ing AF, RF and UHF ranges, antenna 
amplifier, fast switch, low noise, etc). 
Column 2 gives guaranteed data values: 
VC130 (collector-base reverse-bias volt-
age), k or ID, total leakage power, DC 
current gain and the transition frequency 
in GHz or MHz. Column 3 gives a pin-
out reference code, which can be re-
ferred to drawings at the back of the 
book to identify all leads; while column 
4 gives the type numbers of suitable re-
placement transistors. 
Volume 2 (Comparison Tables 040 

has an identical layout, and gives the in-

1 UP - TO - DATE 42 
WORLD'S TRANSISTOR COMPARISON TABLES (0 - it) 
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formation for over 15,000 transistors and 
FETs whose manufacturer's type code is 
numerical rather than alphabetical. 
THE JAPANESE '92 TRANSISTOR 
DATA AND SUBSTITUTION MAN-
UALS, Asia-Pacific edition, Volumes 1 
and 2. Published by Tech Publications, 
Singapore, 1992. Soft cover, 208 x 
150mm, 412 and 282 pages. ISBN 981-
214-396-3 and 981-214-372-6. Priced 
at $19.95 and $17.95, respectively. 
The type numbers of Japanese transis-

tors are decided by the Japan Industrial 
Standard (JIS), and registered, along 
with their standards, with the Electronic 
and Mechanical Industrial Association of 
Japan (EIAJ). All transistors manufac-
tured in Japan are registered with the 
EIAJ under 2S numbers. These two vol-
umes provide a thorough reference to 
these devices. 

In Volume 1, the Data Manual, the four 
official groups of bipolar transistors are 
listed first: 2SA (A=PNP high fre-
quency), 2SB (B=PNP low frequency), 
2SC (NPN high frequency) and 2SD 
(NPN low frequency). 
Following the A-D item of information 

in the type number, there is the EIAJ 
registered number (from 11 to 9999) — 
which does not reflect characteristics or 
applications. This is followed — if ap-
propriate — by a special symbol for a 
modified version (e.g. shape, noise stan-
dard classification, etc.) and/or a symbol 
for special transistors (e.g. used in com-
munication, industry, etc.). The Japanese 
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manufacturer is given next, followed by 
the transistor's applications (35 catego-
ries) and data. The extensive data in-
cludes maximum ratings: Varo, Vceo, 
Vces (emitter shorted to base), VC:ER (re-
sistor R between emitter and base), Ic 
and power ratings with and without 
heatsinking. 
Next comes the electrical characteris-

tics: collector cut-off current, direct cur-
rent gain, saturation voltage, cut-off 
frequency, switching time, capacitance, 
and other characteristics such as noise 
index, output power, ohmic resistance, 
etc. Finally, the transistor shape is given, 
along with its pin termination, and re-
marks such as Da for Darlington, R for 
in-built bias resistor, etc. The number for 
its complementary transistor is also 
given, incidentally — very handy. 
A fifth block of transistors is given 

after the 2SA-2SD ones, all of which 
start with a double alphabetical prefix. 
These are headed 'House Numbers', so 
presumably they have not been officially 
registered. Next comes the last block — 
low noise transistors — arranged in as-
cending order of their NF values (dB). 
Their fr values (in MHz) are also given 
for reference. 
Diagrams of the pin-outs cover the 

next 33 pages, with the last 13 pages for 
newly released transistors. A page refer-
ence is given for almost 7000 transistors, 
so that their characteristics can be looked 
up in the official ' 1988 Publication Lat-
est Transistor Standard Table'. 
Volume 2, the Substitution Manual, al-

lows users to identify the transistors of 
eight major Japanese manufacturers 
which have different type numbers but 
identical performances. These eight are: 
Sanyo, Toshiba, NEC, Hitachi, Fujitsu, 
Matsushita, Mitsubishi and Rohm. 

All four of these volumes are clearly 
set out and easy to read, and contain an 
enormous amount of useful information 
for those who may need it for design or 
servicing purposes. 
The review copies came from Jaycar 

Electronics, and are available from all 
Jaycar stores for the prices quoted. Their 
catalog numbers are BM4584 and 4585 
for Volumes 1 and 2 of the Comparison 
Tables, and BM4572 and 4570 for the 
Data and Substitution Manuals. (P.M.) 
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CD-ROM DRIVE 
- 64KB READ AHEAD BUFFER 

- FAST ACCESS TIME OF 390mS 
- CADDY LOADING METHOD FOR 
HASSLE-FREE INSERTION AND 

REMOVAL OF DISC. 

- MASS MULTIMEDIA DATA AT 
YOUR FINGER TIP 

`U+ 

SUPER SPECIAL 
PRIME SPEC 
INTEL BRAND 

27512-25 
UNBELIEVABLE 

$5.00 EA 
UNTIL STOCKS LAST 

COMPUTER MEMORY CHIPS 
1-9 10+ 

41256 (256Kx1) $2.95 $2.75 
44256 (256Kx4) $8.50 $7.95 
411000 (1Mx1)  $8.50 $7.95 

1Mx9 SIM  $49.00 $47.00 

1Mx9 SIP  $59.00 $57.00 
4Mx9 SIM  $195.00 $190.00 

COMPUTER MOTHERBOARDS 
386SX-25  
386SX-33  
386DX-33  
386DX-40  

$195.00 386DX-40 
$225.00 486SX-33 
$365.00 486DX-33 
$375.00 486DX-50 

(UPGRAD ‘BLE) $395.00 
  $410.00 
$1095.00 
$1650.00 

WHOLESALE P/L 
ArN n07 g2 4 

NO BRAND DISKETTES 

5.25" DSDD $4.50 
5.25" DSHD  $8.50 
3.5" DSDD $7.90 
3.5" DSHD ........$14.95 

CD-ROM DRIVE & SOUND BLASTER PRO MULTIMEDIA KIT 
SOUND BLASTER PRO 

- THE MULTIMEDIA SOUND STANDARD 
- STEREO/MUSIC/VOICE/SPEECH/ 

MIDI/CD-ROM INTERFACE/ 
GAMES PORT 

000. 

$895.00 
INCLUDES 

SIX CD'S & 
SPEAKERS 

SEMICONDUCTOR 

BARGAINS 

DIODES 

1-9 10+ 

1N4148   $0.04 $0.03 
1N914   $0.06 $0.05 
1N4004   $0.08 $0.06 
1N4007   $0.10 $0.08 
1N5404   $0.20 $0.16 
1N5408  $0.25 $0.20 

BRIDGES 

WO4  
BR64  
BR104 
BR108 
BR254 
BR2510 
BR354  
BR3510 

$0.50 $0.45 
$1.50 $1 30 

  $2.50 $2.10 
$2.75 $2.35 
$3.50 $3.00 
$3.75 $3.45 
$3.95 $3.50 
$4.25 $3.75 

LED'S 

3mm RED 
3mm GRN 
3mm YLW 
5mm RED 
5mm GRN 
5mm YLW 
FIDSP7301 
HDSP7303 
HDSP5301 
HDSP5303 

$0.15 $0.12 
$0.20 $0.18 
$0.20 $0.18 
$0.15 $0.12 

$0.25 $0.20 
$0.25 $0.20 
$2.75 $2.50 

$2.75 $2.50 
$2.75 $2.50 
$2.75 $2.50 

TRANSISTORS 

1-9 10+ 
BC547/8/9 $0.15 $0.12 
BC557/8/9 . $0.15 $0.12 
BC327  $0.25 $0.20 
BC328  $0.25 $0.20 
BC337  $0.25 $0.20 
BC338  $0.25 $0.20 
BC639   $0.50 $0.45 
BC640  $0.50 $0.45 
BD139   $0.45 $0.40 
80140  $0.45 $0.40 
BD681   $1.20 $ 1.00 
BD682   $1.20 $ 1.00 
BF469  $0.90 $0.75 
BF470  $0.90 $0.75 
BFY50  $1.20 $ 1.00 
BU208A  $3.95 $3.50 
BU326A  $3.95 $3.50 
BU406D  $2.95 $2.60 
BU407D  $2.95 $2.60 
BUW 12A $6.95 $6.00 
MJ15003   $6.50 $5.50 
MJ 15004   $6.50 $5.50 
MJ2955   $2.50 $2.10 
MJ802   $7.00 $6.30 
MJE 13007 .. $3.95 $3.50 
MJE2955T.. $1.90 $ 1.60 
MJE3055T.. $1.90 $ 1.60 
MJE340  $1.50 $ 1.25 
MJE350  $1.50 $ 1.25 
TIP122   $ 1.50 $ 1.25 
TIP127   $1.50 $ 1.25 
TIP31C   $0.80 $0.70 
TIP32C   $0.80 $0.70 
TIP41C   $1.00 $0.90 
TIP42C   $1.00 $0.90 
2N2222A $0.50 $0.45 

1-9 10+ 
2N2646   $ 1.95 $ 1.70 
PN2907A $0.40 $0.35 
2N3055   $1.50 $ 1.20 
PN3645  $0.40 $0.35 
2N3771   $4.50 $4.00 
2N3772   $4.50 $4.00 
2N3773   $5.50 $5.00 
2N3904   $0.35 $0.30 
2N3906  $0.35 $0.30 
PN4250A $0.40 $0.35 
2N6027   $1.00 $0.90 
2N6123   $1.75 $ 1.50 

VOLTAGE 

REGULATORS 

7805T 
7812T   
7815T 
7905T  
7912T 
7915T 
317T 
337T 
723  

  $0.50 $0.45 
$0.50 $0.45 

  $0.50 $0.45 
$0.60 $0.55 

  $0.60 $0.55 
  $0.60 $0.55 
  $1.00 $0.90 
  $2.10 $1.90 

$0.80 $0.75 

74LS SERIES 

74LSOO  
74LSO2   
74LSO4 
74LSO8 
74LS10 
74LS14 
74LS32 
74LS74 
74LS85 
74LS112 

$0.50 $0.45 
$0.50 $0.45 

  $0.55 $0.50 
$0.50 $0.45 
$0.50 $0.45 
$0.60 $0.55 
$0.50 $0.45 
$0.75 $0.65 
$0.65 $0.60 
$0.65 $0.60 

1-9 10+ 
74LS123 .... $1.00 $0.90 
74LS138 . $0.75 $0.65 
74LS139 . $0.75 $0.65 
74LS151 . $1.00 $0.90 
74LS 153 . $0.90 $0.80 
74LS157 .... $ 1.00 $0.90 
74LS161 .... $0.90 $0.80 
74LS164 .... $ 1.20 $ 1.00 
74LS173 $ 1.00 $0.90 
74LS174.... $0.90 $0.80 
74LS193 .... $ 1.00 $0.90 
74LS221 .... $ 1.20 $ 1.00 
74LS241 .... $ 1.00 $0.90 
74LS244 $1.50 $ 1.25 
74LS245 .... $ 1.50 $ 1.25 
74LS257 .... $ 1.00 $0.90 
74LS273 $1.50 $ 1.25 
74LS293 $0.90 $0.80 
74LS373 $1.50 $ 1.25 
,4LS374 .... $ 1.50 $ 1.25 

QUALITY 

IC SOCKETS 

1-9 10+ 
3 PIN   $0.20 $0.15 
14 PIN   $0.25 $0.20 
16 PIN   $0.30 $0.25 
18 PIN   $0.35 $0.30 
20 PIN   $0.40 $0.35 
22 PIN   $0 45 $0.40 
24 PIN   $0.50 $0.45 
28 PIN   $0 55 $0.50 
40 PIN   $0.60 $0.55 
34 PIN   $1.50 $ 1.25 
34 PIN SFRINN $2.95 $2.50 

FLOPPY & HARD DRIVES 

3.5" 1.44M FDD  $85.00 
5.25" 1.2M FDD  $100.00 

80M IDE HDD  
120M IDE HDD 
170M IDE HDD 
200M IDE HDD 

$425.00 
  $545.00 
  $695.00 
  $795.00 

CONTROLLER CARD 

2 X FDD / 2 X IDE CARD  $29.00 

STOCK CLEARANCE 
SUPER SALEM 

BC549 $0.1 0 74HC20  $0.25 

BC556 $0.10 74HC266 $0.50 

BC557  $0.10 74F175   $0.30 
BC558 $0.10 74LS10 $0 25 
BC559 $0.10 74LS11   $0.25 

BD647 $0.60 74LS32 $0.25 
PN2222A  $0.15 74LS55 $0.25 
8085 $2.50 74LS92 $0.25 

8251  $3.00 74LS126 $0.25 

8259 • $2.00 74LS161  $0.25 

DAC0808 $1.75 74LS273  $0.50 

LM308N  $0.25 74LS373  $0.50 
75492 $0.50 74LS374 $0.50 

OFFICE: 1ST FLR. 289 LATROBE ST., MELBOURNE, VIC. 3000 
SHOP:ORD. FLR., 289 LATROBE ST, MELBOURNE, WC. 3000 
PHONE: (03)602-3499 FAX: (03)670-6006 

MAIL ORDER HOTLINE ALL MAJOR 

(008)335-901 TOLL FREE CREDIT CARDS WELCOME 

SHOP HOURS: POSTAGE RATES: 
MON.-THURS.: 8:30-5:30 
FRI. : 8:30-6:30 $ 1.00 - $9.99  $3.00 
SAT. : 9:00-1:00 $10.00 - $24.99 $3.50 

$25.00 - $49.99 $4.50 
Normal prices charged, unless $50.00 - $99.99 $6.00 

ad prices quoted. $100.00 - $ 199.99  $7.00 
Errors & ommissions excepted. $200.00 PLUS FREE 
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Problems solved in glowing colour, and 
a mangled picture that was REALLY colourful! 

I have quite a collection of interesting stories for you this month. A couple of them came to me in a 
particularly novel way — although one that made a lot of sense, considering the kind of faults 
involved. There's also two other stories about faults that turned out to be much easier to fix than 
seemed likely, considering the symptoms. One set really looked like a potential `write-off', but its 
very dramatic and colourful fault turned out to be something quite simple... 

I have just finished looking at a most 
interesting story contributed from K. 
McG., a fellow serviceman in Munduber-
ra, Queensland. I say 'looking at' quite 
specifically, because his contribution was 
submitted on videotape. 
We've had all kinds of contributions — 

from those that are hand written in pencil, 
through those that are typed, or more 
recently word-processed on computer 
disc. Some contributors send us extracts 
from the relevant circuit diagram, and 
others have sent along photos of their 
problems. But never before have we met 
a contributor, in living colour, right there 
in his own workshop. 
K. McG's idea of sending a videotape 

was a good one, in that the two problems 
he shows would have been very difficult 
to describe in words. Unfortunately, 

Light 
Why work in the dark with UHF? A 
SADELTA TC400 field strength meter 
will shed light on your television an-
tenna work for great results. $6501." 

Peter C. Lacey Services Pty. Ltd. 
P.O. Box 678 (74Fulton Rd.) Mount Eliza 3930 

Te (03)775 2226 Fax (03)787 3460 ACNO06893438 
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someone has to put them into words if 
they are ever going to reach the pages of 
this magazine. So it falls to me to supply 
the ' 1000 words' that will have to sub-
stitute for Mr McG's 'picture'. 
However, before we get on to the 

stories, I'd like to comment on a 
remark in his covering letter. Mr McG. 
disparaged the recent story about 
troubles with an electric fence, ex-
pressing the opinion that 'The 
Serviceman' should concentrate on TV 
and video service problems. 

It may well be that Mr McG. is not the 
only reader with this opinion. The con-
tinued popularity of the TETIA 'Fault of 
the Month' would seem to bear out that a 
great many of our readers are greatly in-
terested in TV and video servicing. 
Nevertheless, electronics nowadays 

covers an enormous range of products, 
even if one restricts the coverage to 
domestic items alone. It would be doing a 
grave injustice to the hundreds of ver-
satile servicemen who tackle these 
products if we were to restrict the column 
to just TV and video. 
Once upon a time this column was 

dedicated to just radio and TV, with the 
occasional public address amplifier 
thrown in for variety. But in recent years 
we have made a conscious effort to 
balance the presentation with stories 
about other electronic devices — domes-
tic, commercial and professional. 
TV and video will always have the bulk 

of the space in this column, but I'm afraid 
Mr McG. and others of like mind will 
have to get used to sharing the space with 
all manner of other electronic devices — 
all in the name of greater reader interest, 
according to the Editor. 
Now, with that off my thorax, let's get 

on with K. McG's stories. 

The first one concerns a 'Criesler 59-06 
chassis in a large console style cabinet. 
The set was hiccupping, and changing 
the tripler did nothing to improve 
matters. Neither was there anything 
wrong with the line output transistor or 
the power supply. 

It was about this time that K. McG. 
decided to videotape the set, because of 
the condition it was in. In his words, it 
looked as though it had fallen off the back 
of a truck — literally. 
The 59-06 is a ICriesler version of the 

Philips KL9A chassis. It uses a large ver-
tical motherboard with a hole in the mid-
dle to accommodate the base of the 
picture tube. Small plug-in modules carry 
the various sub-circuits such as audio, 
chroma, line drive etc. 

In the set that K. McG. was working on, 
every one of these sub-boards was very 
loose on the motherboard — so much so 
that someone had fitted small blocks of 
foam plastic between the boards to help 
support them. With the plastic removed, 
the boards sagged under their own weight 
until they were lying against one another. 

It wasn't long before K. McG. found 
the reason for the hiccupping. Under each 
module were two rows of solder pads 
with lengths of wire soldered between 
them. Some of these had become dry 
jointed, and repairing these got the set 
working again. 

It took him quite some time to replace 
and refix all the little bits of foam, but 
eventually the set was ready to go home. 
Unfortunately, it didn't survive the trip of 
50 rough country miles and was soon 
back for more surgery. With a bit of extra 
reinforcing, it did survive the next trip and 
is still, apparently, working well. 
K. McG. could not make out why the 

modules were so loose in the chassis, and 
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attributed it to some kind of accident. I 
think I can solve the puzzle. 

In the 59-06 and the KL,9A, the circuit 
modules were originally mounted in PCB 
sockets. These sockets made contact by 
gripping the edge of the modules, while 
the moulded frame of the socket included 
support brackets to hold the board erect. 

Unfortunately, the contacts in the sock-
ets had a habit of losing tension, leading 
to an intermittent or open circuit. It was 
not easy to re-tension the contacts in situ, 
so the socket had to be removed from the 
chassis and dismantled. 

After cleaning and re-tensioning the 
contacts, the whole assembly had to be 
refitted onto the main PCB, a job compli-
cated by the fact of the double row of pins 
that had to be mated with as many holes 
on the motherboard. 
I have several times come across sets 

in which there had obviously been 
troublesome sockets. Some frustrated 
technician had removed the sockets 
completely, then hard-wiled the 
modules back onto the motherboard. This 
sort of treatment would account for the 
'pieces of wire' noted by K. McG. under 
each module. 
Mind you, I have never seen a set in 

such bad condition that it required the 
treatment to ALL of the sockets. That set 
must have been in a really bad way. 

A real freezer! 
K. McG's second story relates to a Prin-

cess model 14CT9, a 20" inch table 
model of fairly recent vintage using a 
Korean-made PC-04X chassis. 
This set came in with two problems. 

The most spectacular fault was that when 
first switched on, only the top one inch of 
picture appeared. Over the next five 
minutes, the band of picture grew wider 
until it occupied perhaps a quarter of the 
depth of the screen. 
Then a new band of picture opened 

across the centre of the screen and ex-
panded upwards until it met the band 
moving downwards. After they had 
joined, with about half of the picture 
revealed, they expanded down the screen 
until about 10 minutes after switch-on, 
the picture was complete and would 
remain so for the rest of the day. 

It was fairly obviously a heat sensitive 
fault, although just what was at fault took 
K. McG. quite a long time to sort out. 
The second fault was a total lack of 

colour, and this seemed to be per-
manent since the hot-and-cold treatment 
he used to track down the first fault had 
no effect on the second. In fact, it was 
cured quite incidentally while working on 
the first one. 
K. McG. tackled the heat sensitive 

The Serviceman's own story this month concerns a set that came into his 
workshop with a picture that looked like this. As you can see, it looks pretty 
serious — but the problem turned out to be something quite simple. 

trouble first. His first need was to decide 
what was happening to the signals being 
supplied to the tube cathodes. Voltage 
checks showed that nothing was amiss in 
that department, either at the tube base or 
on the output transistors. 

It wasn't until he used his CRO to 
look at the video output from the 
output transistors that he realised that the 
signal was being blanked for some 
reason, and the slow recovery was the 
result of the progressive removal of the 
blanking voltage. Since most of the video 
processing occurs in IC501, a 
TDA3562A, and since this chip was sup-
plied with horizontal and vertical pulses, 
presumably for blanking among other 
purposes, it was not unreasonable to 
suspect the chip as the culprit. 
However, despite the fault being heat 

sensitive, no amount of heating or 
cooling of this particular chip could vary 
the onset of the fault. It seemed deter-
mined to take its own time, no matter 
what K. McG. did... 

In the end, he decided to change the 
chip, more out of desperation than any 
real hope of curing the fault. And in fact, 
he did cure one of the faults — at next 
switch on, the colour had returned in all 
its glory. So it was one down, and one to 
go. Unfortunately, the nature of the heat 
sensitivity was so critical that he could 
not supply enough freezer spray to cool 
whichever was the responsible com-
ponent. And the nature of the Queensland 
climate conspired to keep the component 

warm for a long time, once it had been 
initially heated. Then, he had an idea. 
What would happen if he chilled the 
whole set, say in the refrigerator? 
The next scene in K. McG's video epic 

shows the family fridge, empty except for 
a chicken and a six-pack. He wrapped the 
set in a sheet of plastic to keep the drips 
off, then shut the door on it for some 10 
minutes or so. 
When it was taken out, the set was 

thoroughly chilled, with the fault in full 
evidence. And it stayed so for quite a 
long time — a half an hour or more. This 
allowed him time to poke and probe 
around with first a heat gun and freezer 
spray, then a warm soldering iron and 
freezer spray. 
Thus, he was quickly able to localise 

the fault to the vicinity of the vertical os-
cillator/output chip IC301, and in par-
ticular to C310, a 100uF 25V electrolytic 
capacitor between pins 6 and 8. This 
capacitor was so heat sensitive that the 
fault could be brought on in seconds, and 
cleared just as quickly. 
The previous heating and cooling had 

been ineffective because the fault looked 
as though it should have originated in the 
video chip, and that was far removed 
from the vertical chip. The spraying had 
all been in the wrong part of the chassis. 

So there it is. I wouldn't have believed 
it, if I hadn't seen it with my own eyes. 
But K. McG. had already used a can and a 
half of freezer spray without any success, 
so desperate ends called for desperate 
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means. And the family fridge is about as 
'desperately mean' as one can get! 

Further North... 
Now, from Queensland we go even fur-

ther north. To Tabuli in Papua New 
Guinea in fact. P.W. is an electronics tech-
nician with the OK Tedi mine in western 
PNG, and his work deals not only with 
process control at the mine, but also with 
general communications. 
He relates the story thus: 
I was called down to fit upgraded 

software to the anti-collision radar on a 
large supertanker. 
I had just finished the job and was wait-

ing for the radar to warm up so that I 
could test it, when the First Mate asked if 
I would be able to look at a marine VHF 
set that was playing up. 
I had a short time to spare, so I began 

interrogating him as to the exact nature of 
the fault. It appeared that the set would 
function well on channel 16 and a few 
others, but on the rest of the channels the 
display and all the front panel LEDs 
would die. 
After I confirmed his observations, I set 

about seeing if there was any consistency 
in those channels that would not work. 
There wasn't any. 
We scraped around in a filing cabinet 

and came up with a circuit diagram of 
sorts, covered with Japanese hiero-
glyphics. Thus equipped, I took the 
covers off and began probing around. I 
took a few voltage readings in the region 
of the address lines to the PLL (phase 
locked loop) chip and everything seemed 
to be in order. 
Then I noticed that although the display 

had died, the channel incrementation at 
the address to the PLL chip incremented 

correctly. So the fault had to be some-
where on the display board. 
About this time I was diverted back to 

the radar and had to spend the next hour 
making adjustments to that equipment. 
When I came back to the VHF it was 

getting late and close to sailing time. So I 
informed the First Mate that as I didn't 
have enough time to sort out the radio 
properly, I would telex my findings to the 
technician at their next port and ask him 
to complete the job. 
Now, I have never been a particularly 

tidy worker, as 'she who must be obeyed' 
will attest— and in putting the VHF back 
together I found I had one screw left over. 
I have always been of the opinion that 
manufacturers use far too many screws, 
as this is a common occurrance with me. 
Anyway, a quick check of the reas-

sembled VHF showed that all 55 channels 
were now working perfectly! Realising 
that the surplus screw must have some 
bearing on the sudden reappearance of 
the missing channels, I lost no time in 
removing the covers to find out why. 
The reason was there staring me in the 

face. It was obvious that the surplus 
screw was one of a pair that should 
secure the display board. But whereas the 
other screw had insulating washers top 
and bottom, the one in my hand had 
none. Nor, as far as I can tell, had it ever 
had one. 
I dug around in the tool box and came 

up with a suitable nylon bolt which I sub-
stituted for the correct screw. When I 
boxed the job off, it still worked perfectly 
on all 55 channels. So all along, the 
trouble must have been an intermittent 
short circuit from that un-insulated screw 
holding the display board! 
I had all but forgotten about this story 

when 'she who, etc' demanded that I fix a 
rattle in the washing machine. It was that 
surplus screw, which I had casually put in 
my pocket several weeks earlier... 

Thanks, P.W. I enjoyed that one, and 
I'm sure our readers did, too! 
I can sympathise about the screw in the 

pocket. I do the same thing and my wife is 
forever saying "What's this out of, 
then?", as she pulls screws, nuts and 
washers out of my pockets before putting 
the clothes in the washer. 
I guess Adam was the only man who 

didn't have this trouble. He didn't have 
any pockets, did he? 

What a picture! 
Now it's back into my own workshop 

for a while. This was not a long story, but 
it was an interesting and unusual one. 

In all my years as a television ser-
viceman, I have seen some pretty 
grotesque picture faults. Most of these 
have been weird geometrical problems — 
pincushion distortion, horizontal or verti-
cal linearity distortion, etc. 
There have also been a lot of queer 

colour problems and on one occasion, a 
complete positive/negative reversal of the 
black and white image. 
But there has never been a fault such as 

the one that landed on my bench recently. 
Although now I come to think of it, it's 
only the symptoms that were odd. I have 
seen the particular fault before, though 
never with such a spectacular display. 
This story will only make sense if the 

Editor can print the photo I took of the set 
under discussion. Describing the 
symptoms properly will take more skill 
with words than I possess. 
To begin with, a circular section in the 

centre of the screen showed a near normal 
black and white picture, except for three 
or four broad, pale vertical bars up and 
down the screen. There was no sign of 
colour, even with the colour control 
turned right up. 
Around this central section were con-

centric rings, alternately red, blue and 
green. Except that the rings were not con-

At left is how the deflection yoke should look, cemented onto the bell of the tube in the correct position. However, the 
picture at right shows what had occurred in the set which had the strange colour rings around a substantially monochrome 
picture. Once discovered, the problem was easily fixed using Super Glue. 
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tinuous, but more or less made up from 
unconnected patches of colour. 
The vertical stripes mentioned earlier 

continued over the coloured rings, and the 
edges of the black and white picture also 
continued under everything. As I said 
before, it was the most spectacular fault I 
have ever seen, and I stood there looking 
at it for a long time, trying to work out 
what could possibly cause such a mixup. 

In fact, my train of thought will take 
much longer to spell out here than it ac-
tually took to spin through my mind. This 
was an example of a fault where the 
screen told me enough to eventually work 
out what the trouble had to be. 

Idea number one was 'colour fault', but 
this was quickly discarded when I found 
that the colour control could increase the 
noise, or snow, on the screen. This sug-
gested that the control was working and 
that colour might return when the other 
problems had been solved. 

Idea number two was a gross im-
purity problem. This was soon dis-
counted when my degaussing wand 
produced no sign of improvement. 

Idea number three was that the purity 
rings on the tube neck were misplaced. 
However, I couldn't see any mechanism 
by which the purity rings could cause the 
circular patches on the screen. 

Idea number four suggested that the 
shadow mask inside the tube itself 
might have become misplaced. Again, 
this would have produced bad colour, but 
not the geometrical patterns that this set 
was displaying. 

Idea number five was not so much a 
reason for the trouble as puzzlement. I 
simply could not work out how the 
'picture' in the background could 
remain so disturbingly normal, while the 
rest of the screen displayed such extraor-
dinary symptoms. 
I tossed around these thoughts, and a 

few more way-out ideas, for several 
minutes while I stared at the screen. 
And then the vital clue caught my eye. 
The picture on the screen was not 
quite straight. The horizon was sloping 
slightly upwards. 
Now, the only way this can happen is if 

the deflection yoke becomes twisted on 
the tube neck. I've seen this dozens of 
times and it is a quite unremarkable prob-
lem. One simply straightens the yoke, 
tightens the clamp and the job is done. 

So, I knew I had solved the problem 
even before I took the back off the 
cabinet. The only trouble was, I still 
couldn't explain the concentric circles, 
colour patches and vertical shadings. 
These symptoms did not fit the simple 
twisted yoke pattern. 
I lost no time removing the cabinet 

back and took a quick look at the yoke. At 
first, the twist was so slight as to escape 
my notice but soon after, another, much 
more relevant detail caught my eye. 
This set used one of those tubes that has 

the yoke cemented permanently into 
place on the bell. Normally, one cannot 
see any sign of the means of attachment. 
Only rarely does a small patch of cement 
become visible, where it has oozed out 
from under the rim of the yoke mount-
ing flange. 
On this occasion, there were two large, 

shiny patches of hardened glue attached 
to the bell of the tube. And the edge of the 
yoke housing was lying a good centimetre 
below the glue line. What had happened 
was that the glue had given way and al-
lowed the yoke to slide back and down on 
the tube neck. 

Fault of the month 
PANASONIC NV-H70A VCR 
SYMPTOM: Won't record picture. 
Playback is normal, and a normal EE sig-
nal can be received. Cleaning the video 
heads made a slight difference, but the 
result was still unwatchable. Sound 
recorded quite normally. 
CURE: Adjust record current On this oc-
casion, it seems the record current must 
have been set initially to a low, but use-
able level. If then suffered a spontaneous 
reduction in sensitivity (?), which was 
cured completely by re-adjustment 
This information is applied by courtesy of 
the Tasmanian Branch of the Electronics 
Technicians' Institute of Australia (TE77A). 
Contribution should be sent to J. Lawler, 
16 Mina Street, Geilston Bay, Tasmania 
7015. 

I reached into the set and lifted the yoke 
up, then pushed it forward into a more or 
less correct position. And all the 
symptoms disappeared, except for a small 
patch of impurity in one corner of the 
screen. When I released the yoke, it fell 
back and down and all the symptoms 
returned. So that was the answer. All I 
needed to do was to rex the yoke into its 
original position. 
I carefully pushed the yoke back into 

position, trying to get it to sit over the 
hardened glue in the same alignment 
as it had been originally. Then I used a 
couple of rubber wedges to hold it tem-
porarily in place. When I switched on, I 
found that all traces of the trouble had 
gone. Even that small patch of impurity 
had disappeared. 

Now to fix it... 
Now that I knew that the yoke could be 

repositioned accurately, all I had to do 
was to find some way of securing it per-

manently in place. Because the yoke 
would fit closely over the glue patches, I 
had a strong suspicion that Super Glue 
would be a suitable medium for fixing it 
back in place. 
This product will only work where the 

parts fit closely together. Any gaps 
weaken its grip quite alarmingly. The 
problem with this application was how to 
get the Super Glue to spread evenly over 
the inside of the yoke housing. 

In the end, I decided that I had to 
remove the yoke from the tube. But this 
involved removing the purity magnet as-
sembly first, and this would not be so 
easy to restore correctly. I had no wish to 
go through a complete purity adjustment 
if it could be avoided. 
I got a waterproof felt-tip marker pen 

and put two lines on the tube neck — one 
marking the fore and aft position of the 
rings, and the other marking the side to 
side position. 
Provided that the marks didn't rub off 

the glass, I believed that I could get the 
rings back very close to their original 
positions. From there on the whole exer-
cise proved ridiculously easy. 
I spread half a tube of Super Glue 

around the inside of the yoke housing, 
wherever clean plastic indicated that it 
had once been attached to the hardened 
glue on the tube. 
I offered up the yoke and within 

seconds I imagined I felt the Super Glue 
grab the tube and hang on. Fifteen 
seconds later no amount of gentle per-
suasion would move the yoke, so I 
pronounced it stuck. 
I replaced the rubber wedges under the 

Continued on page 84 

LOOKING FOR SEMI'S? 
We stock both Japanese & European 

types for TV, VCR and 
Audio applications. 

Transistors-
2SA 2SB 2SC 2SD 

2SK BC BD MJ 2N etc. 

Integrated Circuits. 
AN BA HA LA LB LC LM M 

MB STK TA TDA UPC UPD etc. 

Phone or fax for a price list 
Wagner Electronic Services Pty Ltd. 

305 Liverpool Road Ashfleld, NSW 2131 
Ph: (02) 798 9233 Fax: (02) 798 0017 
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Moffat's 
Madhouse... by TOM MOFFAT 

Flubby the wonder technician 
How do you learn to be a technician? 

The usual way nowadays is to go to tech 
school, and then go out and get a job 
(hopefully). You are said to be 'qualified'. 
But even though you have that nice piece 
of paper, you aren't really a technician 
until you've had some experience — 
usually under the guidance of someone 
who's already there. 
That guide, often referred to as the 'old 

bugger', will have had many years train-
ing in the school of hard knocks. He 
will have found his own ways of solv-
ing problems that aren't in the 
textbooks. He will be your mentor, your 
source of infinite wisdom. My mentor's 
name was Flubby. 
I discovered Flubby while I was a stu-

dent at the University of New Mexico in 
the USA. I had a part-time job in a hifi 
shop to finance my uni expenses. 
Everybody had a part-time job back then; 
they were so easy to get, unlike the situa-
tion today. The job was usually as a 
flunky, in the industry where you would 
eventually make your career. The money 
wasn't much, but you learned the 'nuts-
and-bolts' side of the theoretical stuff you 
were taught at school. 
Flubby was the master technician in the 

hifi shop. He knew all the tricks of the 
trade; what was most likely to go wrong 
with amplifiers, where you looked first 
for trouble, what to jiggle, what to bash, 
what to knock. And part of his job was to 
pass on his special knowledge to the 
youngsters like me working under him. 
Flubby was — how would you say — a 

rough diamond. Had he been an 
Australian, he would have been known 
as 'rough as guts'. Deep down inside 
Hubby had a heart of gold, but on the 
surface, well, he had a certain way 
about him. 
Hubby had learned his trade in the US 

Navy, and as a result his speech was 
punctuated with a continuous stream of 
profanity. But he only knew one swear 
word, the dreaded F-word. It was used in 
every sentence he uttered, but because of 
social pressures he had altered it. So F— 
became FLUB. 

Everything was 'nubbin' this' or 
'nubbin' that'. "I can't see any flubbin' 
volts there, I guess I'll have to change that 
nubbin' resistor. Here, Tom, hold this 
nubbin' thing still for me." Yeah. That 
was our Hubby. 
Many of you older readers would have 

seen Hubby, actually. EA used to have a 
column called 'Let's Buy An Argument', 
now known as 'Forum'. The earlier 
column featured a drawing of a guy bash-
ing away on a typewriter, with the 
typewriter rapidly falling to bits and keys 
flying everywhere. Well, the face on that 
cartoon was Hubby — I recognised him 
the first time I saw it. And the typewriter 
keys were really flying bits of record 
changer, as Hubby 'fixed' it in his very 
special way. 
Hubby continuously smoked cigarettes 

— Camels, I think, mega-stinko. I'm sure 
he even smoked them under the shower 
(not real often, as I remember). But he 
never, never touched a cigarette. It was 
bad for his health. Instead he sort of 
flipped the pack, tossing up a cigarette 

which he deftly caught between his lips. 
He lit it with his soldering iron (is there 
any other way for a skilled technician?). 
The cigarette would then remain be-

tween his lips, ash falling on the 
workbench, as Hubby puffed away. So as 
not to waste any tobacco, Hubby would 
keep puffing until his lips were about to 
catch alight; then he'd spit the butt onto 
the floor and stomp on it. His end of the 
bench was littered with gray ash, and the 
floor had black splotches all over it where 
Hubby had extinguished his weeds. 
One of Hubby's undisputed talents was 

the repair of record changers. Things like 
this went out of fashion years ago, in 
favour of single-play turntables; the 'fi' 
was more 'hi', you see. But record 
changers had a certain convenience. 
You could load a pile of 10 or so records 
onto a common spindle and then they'd 
drop down onto the platter, one by one, 
as each was played. This could provide 
hours of uninterrupted music. 
Record changers were pretty compli-

cated gadgets, but this didn't worry Flub-
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by. Anyone who could fix a battleship 
could surely fix a record changer. Most 
problems came about simply because 
something was gummed up or stuck. 
Hubby's solution was the 'gravity 
release' method — he'd hold the record 
changer high above the workbench and 
drop it. After a resounding crash and pos-
sibly a few bounces everything was nice-
ly loosened. Hubby would then give the 
changer a 'COA' (clean, oil, and adjust), 
and it would be good as new. 
Of course, these procedures were 

never carried out within view of the 
customer. If the job was 'while you 
wait' the customer was escorted to the 
sales area and shown possible replace-
ments for his dud record changer. The 
beginning of the repair was signalled 
by a mighty crash from the workshop. 
And a few minutes later, "Somebody 
come get this nubbin' thing!". 
I remember one time the customer 

had not yet been successfully herded 
into the sales area when the crash came. 
He bolted back through the workshop 
door, just in time to see his prized record 
changer lying upside down quivering on 
its springs. 
"What are you doing!?" he bellowed. 
Hubby was quick: "I'm replacing the 

counter-rotating coreopsis bar." Simple 
answer to a simple question and the 
customer's concern was relieved. But 
— as I remember, a coreopsis is some 
kind of flower. Hubby was also a 
master of bulldust... 
When an amplifier arrived for repair, 

Hubby had his very own way of assessing 
its condition — the 'Map Test'. Above 
the workbench was mounted a pair of 
very expensive and powerful stereo 
speakers. These were there for us to 
give a repaired amplifier its final lis-
tening test, for any obvious hum, noise, or 
distortion. But Flubby used them for his 
INITIAL listening test. He would con-
nect both speakers, switch the amplifier to 
the PHONO input, turn up the volume all 
the way, and touch his finger to each input 
in turn. 
Unless the amplifier was completely 

dead, the speakers would then erupt in a 
roar of full-blast mains hum: BLAAAP! 
BLAAAP! Hubby could estimate, by the 
nature and intensity of the BLAPs, if the 
amplifier was down in output power, in-
sensitive in the input, distorted, or un-
balanced between the stereo channels. 

If the amplifier was rated for around 60 
watts, and it was working more-or-less 
OK, the BLAP's were magnificent to be-
hold. There's no way you can do a quiet 
BLAP test. The speakers shook the walls, 
the walls shook the rest of the building, 

the building shook the floor, and the 
owner shook his fist. 

This particular establishment liked to 
refer to itself as a 'salon', not a shop. The 
front area was filled with expensive furni-
ture and vases, and the walls were 
decorated with original paintings. The 
entry led into a 'listening room' in which 
the goods for sale were displayed. This 
was top of the range stuff, with names like 
Scott, Fisher, KLH, Wharfedale, and AR 
— and truly up into the stratosphere, 
Ampex and McIntosh ( stereo systems — 
the computers did not exist back then). 
The listening room was presided over 

by an impeccably dressed salesman of 
somewhat undefined sexual preference. 
He would mince up to a potential client 
and say, "Are you being served?". The 
salesman was the sort of fellow who 
seemed to have a certain influence over 
women ("My husband is such a slob, and 
this salesman is such a gentleman..."). 
A husband and wife would come in 

just to 'look' at a stereo system. The 
man would drool over the top-shelf 
goodies, knowing full well his wife 
would chuck a fit if he even suggested 
such a purchase. Then the salesman 
would deliver his spiel about how a truly 
elegant home must have nothing less than 
this Scott amplifier and these AR 
speakers. The wife would nod, Yes! Yes!, 
the husband's eyes would light up, and 
the deal would be done. Unless, that is, 
Hubby decided to conduct a BLAP test. 
The strains of Mozart would be wafting 

from the speakers; the wife, dreamy-eyed, 
imagining such prestigious equipment in 
HER home. The husband would be grin-
ning at his good fortune, and... BLAAAP! 
Mozart submerged in a sea of raucous, 
distorted, mains hum. "We can't have that 
in our house!" The salesman would try to 
explain that the noise was from the tech-
nician in the back room, but by then the 
spell had been broken. No sale! 
Below this hifi salon was a large cellar, 

which extended beneath our own shop 
and under the next two as well. The areas 
under our shop and the one next door 
were used as storerooms. Those were the 
days of low interest rates, and shops 
thought nothing of laying in thousands 
and thousands of dollars worth of 
goods. Anyone wanting to buy some-
thing on display would have what they 
wanted brought up from the cellar 
within seconds; none of this "We'll 
have to get one in for you". One quick 
job on that cellar would have set a 
burglar up for life. 
Beyond the storeroom was a third sec-

tion of cellar, more a ' chamber', entered 
via a small door. And inside the chamber 
was a big, strong workbench made of tim-

ber that looked more like ships' plank-
ing. This area was disused, filled with 
scorpions and enormous spiders and little 
else. 
But one day, after a particularly trying 

series of blap tests, the boss got an idea. 
"Hey Hubby, how would you like to 

have a private workshop of your very 
own?". Hubby thought that was a 
nubbin' good idea... he could smoke, he 
could spit, he could swear, and best of all, 
he was well out of reach of the boss. Gear 
to be repaired would be left of a shelf near 
the stairs; Hubby would collect it and 
return it to the shelf after it was fixed. The 
rest of the time he would remain out of 
sight in the cellar. 

All hands pitched in to equip Flubby's 
workshop, naturally under his direction. 
We flushed out spiders and scorpions and 
installed power points, big fluorescent 
lights above the bench, pretty pin- up girls 
on the walls, and of course a pair of wall-
mounted speakers for the BLAP tests. 
Flubby was in hog heaven. 
The peace of the hifi salon was no 

longer interrupted by blaps and crashes 
and bellowed flubbins. In fact the 
whole place seemed a bit dead to me, and 
I soon wangled my way into the cellar 
chamber as Hubby's personal assistant. 
Life there wasn't very peaceful, but at 
least it wasn't dull. 
Then, a couple of months later, we 

had a visit from the owner of the paint 
and wallpaper shop two doors down. 
He'd been hearing bangs and shrieks 
and buzzing noises from under his 
floor, and finally one of his lady cus-
tomers had fled in panic in the midst of a 
particularly spectacular manifestation. 
Had we noticed anything unusual? N0000 
— not us! 

Well, that was the end of Flubby's 
private laboratory. And not long after that 
came the end of Hubby. He wasn't sacked 
or anything like that; he was too good a 
technician, despite his idiosyncracies. 
Flubby just went, as people like that do. 
One day he was there, the next day he 
wasn't. He just drifted on, I guess. 
I never knew Hubby's real name. I 

guess the boss did, in order to pay 
him. But that might not have been 
entirely accurate either. Flubby wasn't 
one to stoop to the wishes of the 
flubbin' tax man. 
That was 30 years ago. Hubby 

would be — well, I guess 70 or so now. Is 
he in a nursing home somewhere? I can 
see it now... 
"Hubby, put out that cigarette!" 
"Arrh, shove it up your flubbin' nostril, 

you nubbin' old bag!" 
Go, Hubby! And thanks for every-

thing, mate. 
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5.25" Pool 39C CHEAP BULK DISK PRIC Sl 3.5" from 60e 
,d) 

NO BRAND DISKS 
ALL DISKS INCLUDE WRITE PROTECTS & ENVELOPES 
BOXES OF TEN DISKS LIFETIME WARRANTY 

1-9+ 10+ 50+ 100+ 500+ 

5 1/4" DS/DD $4.35 $4.20 $4.10 $4.00 $3.90 
5 1/4" DS/HD $8.10 $7.90 $7.75 $7.50 $6.60 
3 1/2" DS/DD $7.50 $7.40 $7.30 $7.10 $6.60 
3 1/2" DS/HD $12.95 $11.95 $11.00 $10.50 $9.90 

LX-400 80 Col, 9 Pin Dot 

Matrix, 180 Cps Draft 
30 Cpe NLO, Pull Tractor 

C22054 $249 

LX-850 80 Col, 9 Pin Dot 

Matrix, 240 Cps Draft 
48 Cps NLO, Push Tractor, 
Smart Park Feature 

C22074 $365 

14 boxes 10+ 

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

VERBATIM DATALIFE 

1-9 boxes 10+ 

3 1/2"DD $21.95 $20.95 
3 1/2"HD $42.95 $41.00 
5 1/4"DD $17.95 $16.95 
5 1/4"HD $22.95 $21.95 

VERBATIM VALUELIFE 

1-9 boxes 10+ 

3 1/2"DD $19.95 $18.95 
3 1/2"HD $34.95 $32.95 
5 1/4"DD $10.95 $9.95 
5 1/4"HD $15.95 $14.95 

YOU'LL HAVE TO GO A LONG WAY TO FIND DISK PRICES LIKE THESE 

SAVE ON OUR GREAT RANGE OF EPSON PRINTERS 

FX-1050 136 Col, 9 Pin Dot 

Matrix, 264 Cps Draft, 54 
Cps NLO, Push Tractor, 
Smart Park Feature. 

C22067 $1025 

Sa-85080 Col, 24 Norcel 

ink jet, 600 Cps Draft, 198 
Cps LO, Push Tractor, -- • 
Smart Park Feature  

C22052  $1399 

LQ-100 80 Col, 24 Pin Dot Matrix 

200 Cps Draft, 72 LO, Built-in sheet 
feeder,8 fonts, 2 scalable fonts. 

C22070 $449 

rADELAIDE STORE NOW OPEN! 

241-243 WRIGHT ST, ADELAIDE. 

Ph: (08) 211 7200. Fax: (08) 211 7273 

IBM CARDS 

PRINTER CARD $19 
6M RAM CARD $249 
2 PORT SERIAL CARD ' $39 
GAMES CARD $19 
CLOCK CARD $39 
512/576K RAM CARD OK RAM $69 
2 WAY FDD CONT. $89 
4 WAY FDD CONT $129 
VGA 16 BIT 256K $59 
VGA 16 BIT 512K $79 
VGA 16 BIT 1 MEG $129 
16M HD CACHE CARD OK RAM $495 
HDD IDE /FDD $19 
HDD IDE/FDD/SPG $39 
8 BIT ETHERNET CARD $195 
16 BIT ETHERNET CARD $245 
AT HD CONTROLLER $149 
MULTI 1/0 CARD $99 
MONO COLOUR CARD $69 
EGA CARD $99 
DIAGNOSTIC CARD $795 
TTL PRINTER CARD. 
FAX CARD  $595 
6M AT EX/EXP   $225 
PARADISE ACCELERATOR $325 
PARKEET ACCELERATOR $375 

50-2550 80 Col, 24 Nozzel 

Ink Jot, 600 Cpe Draft, 198 
Cps LO, Push Tractor, 
Smart Park Feature, 

C22099 $1995 

LO-400 80 Col, 24 Pin Dot 

Matrix, 180 Cpe Draft, 60 NLO 
Pull Tractor 

C22070 $439 

LO-570 80 Col, 24 Pin Dot 

Matrix, 252 Cps Draft, 84 
Cps, NLO Scalable Fonts 
8 to 32 points, 11 LO Fonts 
360 x 360 DPI, Top, Rear, 
Bottom and Front paper 
feed paths, Convenable 
Push/Pull Tractor. 

C22068  $649 

La-870 80 Col, 24 Pin Dot 

Matrix,330 Cps Draft, 110 
Cps NLO, Scalable Fonts, 
8 to 32 points, 1110 Fonts, 
360 x 360 DPI, Top, Rear, 
Bottom, 8 Front paper Feed 
paths Convertible Push/Pull 
Tractor. 

C22072  $995 

HARD DRIVE SPECIALS 

PRICES ARE WITHOUT PADDLE CARDS & BRACKETS 
40M SEAGATE DRIVE $299 
85M HD 6ms T.T ACCESS. VOICE COIL 
2 YEAR WARRANTY $399 
105M HD 6ms T.T ACCESS $449 
120M KALOCK DRIVE $475 
126M HD 6ms T.T ACCESS. VOICE COIL 
2 YEAR WARRANTY $515 
170M 6ms T.T ACCESS $595 
212M HD 5ms T.T ACCESS. VOICE COIL. 
2 YEAR WARRANTY $699 
NEW 340M H.D 5ms T.T ACCESS $1295 

MOTHERBOARDS 
286-16/21  
386SX-25/31 
386SX-33/41 
385-25  
386-33 64K CACHE.... 
386-40 64K CACHE 
386-33 128K CACHE 
486SX-20  
486SX-25   $475.00 
486SX-33 $525.00 
486-33 256K CACHE $1495.00 
486-50 256K CACHE $1595.00 
486-33 EISA $2995.00 

 $110.00 
 $190.00 
 $265.00 
 $365.00 
 $335.00 
 $395.00 
 $395.00 

 $425.00 

LO-860 80 Col, 24Pin Dot Matrix' 

295 Cps Draft,98 CPS LO, Colour 
Standard,Push Tractor Smart Park 

Feature. C22073 $1095 

LO- 1070 136 Col, 24 Pin Dot 

Matrix, 252 Cps Draft., 84 Cps 
NLO, Scalable Fonts, 8 to 32 
point, 11 LO Fonts, 360 x 360 
DPI, Top, Rear, Bottom, and 
Front Paper Feedpaths, 
Convenable Push/Pull Tractor 

C22066 $795 

LO-1 170 136 Col, 24 Pin Dot 

Matrix, 350 Cps Draft., 110 Cpe 
NLO, Scalable Fonts, 8 to 32 
point, 11 LO Fonts, 360 x 360 
DPI, Top, Rear, Bottom  and 
Front Paper Feedpaths, 
Convenable Push/Pull Tractor 

C22127  $1249 

LO- 1060 136 Col, 24Pin Dot Matrix' 

292 Cps Draft, 98 Cps LO, Colour 
Standard,Push Tractor, Smart 
Park Feature. 

C22096 $1,395 

LO-2550 136 Col, 24Pin Dot Matrix' 

400 Cps Draft.133 LO Colour 
Standard,Push Tractor, Smart 
Park Feature. 
C22064  $1995 1-1e11----aa'y 

MEMORY 1-9 10-99 100 + 

41256-08 $2.95 $2.75 $2.50 88 

44256-07 $7.50 $6.50 $5.90 Pilwrypoji 
SIMMS 1-9 10-24 25+ 100+ P4°,09O 

256K-60 $29 $27 $26 $25 

256K-70 $23 $21 $19 $17 

256K-80 $21 $19 $17 $15 

1M x 9-70 $47 $46 $45 $44 

1M x 9-60 $59 $57 $55 $53 

4M x 9-70 $192 $189 $179 $169 

SIPPS 

1M x 9-80 $79 $69 $59 $55 

256K-60 $29 $27 $26 $25 

MONITOR SPECIALS 
SUPA VGA 
COLOUR MONITOR 
"3 YEAR WARRANTY" 
This stylish and reliable 

monitor has been designed for Australian 

conditions & comes with a 3 year warranty. 
SPECS: cle: 14" 90* deflection, dark tint, non-glare. 
Display size: 245+/5mm s 180+1-5mm x 180+1-5mm 
Resolution: ( max): 1020 x 768. Dot Pitch: 0.28" 

oniy $439.00 

SUPER VGA NEW 
MULTISCAN 

COLOUR MONITOR 0.28- D.P 

NON-INTERLACED 1024 x 768..$549.00 

st.-40Fik 
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INTEL 387 SL MOBILE MATH COPROCESSOR 

Intel 387SL Mobile Math CoProcessor brings desktop power to mobile PC's- like notebooks, laptops or portables based on the Intel 386 SX 
or Intel 386 SL microprocessor. You'll see dramatic performances gains In running applications such at spreadsheets, graphics 
CAD, databases, desktop publishing, engineering, financial and statistical analysis and programming tools 
More number crunching power does not mean decreased battery power, thanks to the Intel 387 SL 
Mobile Math CoProcessors unique atop-clock technology which automatically shuts itself off when not operating. 

U21860 $199.00 

INTEL 386 DX MATH COPROCESSOR 

This is a genuine Intel 386 DX Math CoProcessor plugs easily into systems based on any Intel 386 DX microprocessor 
(16, 20, 25 or 33MHz) The Intel Math CoProcessor makes over 2100 powerful applications run even faster-speeding up some 
applications as much as five times. And spreadsheets are Just the beginning. Intel Math CoProcessor also dramatically 
accelerate CAD, desktop publishing, charts and graphs, font generation, PostScript emulation, databases, Statistics, 

programming tools and more. 

U21851 $210.00 

Z-NIX SUPER MOUSE WITH 
MICROSOFT WINDOW 3.1 

The Z-NIX Super Mouse is designed and 

engineered to enhanced your productivity. 

With features such as high resolution, 

high speed tracking, and variable tracking 

parameters it lets you get your work done 

faster and more efficiently. 

When you combine the speed and accuracy of the 

Z-NIX Super mouse with Windows 3.1 it unleashes your 

computer so itcan operate at its full power, unhampered by 

previous memory restrictions. 

X19961  $189.00 

• 

OKILASER 400 

OKILASER 400 Laser printer at only $1379(! Reliable due to 

its latest LED imaging technolgy.The OL400 otters excellent 

print quality, superior paper handling, and a variety of fonts 

which rivals some of the more expensive laser printers on th 

market.5 year warrantry on LED system head. 

No moving parts ( LED SYSTEM HEAD) 

recycles its own toner! Approx. 1.8c per copy 

$1095 ExTax 

ONLY $1379.99 

RITRON COMPUTER SYSTEMS 
BIG SAVINGS ON COMPUTER SYSTEMS! - PLUS 4 YEAR PARTS & LABOUR WARRANTY! 

LOOK AT t'llAT YOU GET! 
ALL SYSTEMS INCLUDE - 2 MEG RAM • 101 

.. 40Mb SYSTEMS 
286-16Mhz (LM21) $1139 

'. 
 ';:  286-16Mhz (LM21) $1289 

85Mb SYSTEMS 
 ';:  286-16Mhz (LM21) $1289 

i 
1- I 

KEYBOARD • SUPER VGA (1024 x 768) - 
386SX-25Mhz (LM31) $1239 ' s 386SX-25Mhz (LM31) $1359 7 7-"--

(0.28" DOT PITCH) COLOUR MONITOR • 2 
SPG PORTS • 1M VGA CARD 

:1 386SX-33 (LM41) $1289 „. 
386-33 LM5764KCache $1399 

386SX-33 (LM41) $1439 •, , 1 

• 1.2 MEG 5 1/4" DISK DRIVE. 
 .. ' 

386-33 128K Cache $1419 '----- ' 
386-33 (LM57) 64KCache..$1519 , ,, ,n, •;.à miw 
386-33 Cache  

Come to us with a written quote on a 
computer system and we will beat that price 
WE WONT BE UNDERSOLD! Conditions apply. 

DR DOS 6.0 AN EXTRA $75.00 
DOS 5 AN EXTRA $95.00 
DOS 5 WITH WINDOWS 3.1 ...... -...$ 169.00 

386-40 (LM65)64KCache $1419 
486SX-20 (LM85) $1469 

..: 486DX-33 (LM157) 
256K Cache $2225 

•:: 486DX-50 (Im172)256K $2629 

486-33 EISA $3939 

2 M 

of 
RAM 

128K $1539 
:1 386-40 (LM65) 64K Cache. $1539 
,. ' 486SX-20 (LM85) $1589 2 M 
' 486DX-33 ( LM157) of 
256K Cache $2279 RAM 
486DX-50 (Im172)256K $2679 
486-33 EISA $4039 
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105Mb SYSTEMS 
286-16Mhz (LM21) $1309 
386SX-25Mhz (LM31) ......  $1379 
386SX-33 (LM41) $1459 
386-33 ( LM57) 64K Cache $1539 • 

125Mb SYSTEMS 
286-16Mhz (LM21) $1389 [ 
386SX-25Mhz (LM31) $1459 
386SX-33 (LM41) $1539 
386-33 (LM57) 64K Cache $1619 ,• 

386-33 128KCache $1549,.. , ,,".Lau 386-33 128KCache $1639 •,,,,,,,,,,ir,i., " •:.•, 
386-40 ( LM65) 64K Cache.. $1549 :„..-  386-40 (LM65) 64K Cache $1639 
486SX-20 (LM85) $1609 ,:, 486SX-20 (• LM85) $ 1689 
486DX-33 ( LM157) 

256K Cache $2299 
486DX-50 (Im172)256K $2699 
486-33 EISA $4229 

486DX-33 (LM157) 
256K Cache  $2379 
486DX-50 (Im172)256K $2799 
486-33 EISA $4279 

200Mb SYSTEMS 
286-16Mhz (LM21) $1689 II 
386SX-25Mhz (LM31) $1759 1._____ 
386SX-33 (LM41)  $1789 
386-33 (LM57) 64K Cache $1889 • _ - -' 
386-33 128K Cache $1969 
386-40 (LM65) 64K Cache $1969 
486SX-20 (LM85)  $2089 
486DX-33 ( LM157) 
256K Cache $2639 
486DX-50 (Im172)256K $3039 
486-33 EISA $4539 

ROD IRVING ELECTRONICS Pty. Ltd. 
Eat. 1977. ACN.005 428 437 

• HEAD OFFICE: 56 RENVER RD, CLAYTON. 
PH: (03) 543 7877. FAX (03) 543 2648. 
• CITY: 48 A'BECKETT ST: MELBOURNE. 

PH. (03) 663 6151 / (03) 639 1640. FAX: (03) 639 1641. 
• OAKLEIGH: 240C HUNTINGDALE RD, OAKLEIGH. 

PH: (03) 562 8939. FAX: (03) 562 8940. 
• NORTHCOTE: 425 HIGH ST. NORTHCOTE. 
PH.(03) 489 8866. FAX: (03) 489 8131. 
• SYDNEY:74 PARRAMATTA RD, STANMORE. 

PH: (02) 519 3134. or (02) 565 1458. FAX: (02) 516 5024. 
• ADELAIDE: 241-243 WRIGHT ST. ADELAIDE. 

PH: (08) 211 7200 FAX: (08) 211 7273. 

BLUESTAR COMPUTERS: (COMPUTER PRODUCTS ONLY) 
• 271 MAROONDAH RM. RINGWOOD. 
PH: (03) 870 1800. FAX: (03) 879 3027. 
• BLUESTAR COMPUTERS - CONCORD. 
(COMPUTER PRODUCTS ONLY) 
GROUND FLOOR 115-117 PARF1AMATTA RD, CONCORD. 
PH: (02) 744 5526. FAX: (02) 744 5405. 
• TOLL FREE MAIL ORDER HOTUNE: 008 33 5757. 
FAX ORDERS: (03) 543 2648 (STRICTLY ORDERS ONLY) 

MAIL ORDER HOTLINE: 008 33 5757 

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. 
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OKI OL810 LED 
Page Printer 
The best choice In page printers for 
businesses on the way up. 

Introducing the brand-new 8ppm LED 
Page Printer 01_810, which gives growing 

businesses such as yours the superior 
business documents you need to make your ideas stand above the rest. 

With HP LaserJet Ill ( PCL5) and IBM Proprinter emulations built in, 01.810 will run 
just about any software applications you care to name. 

Besides, OKI Smoothing Technology fine tunes the 01810's already sharp image 

giving a visibly Improved resolution. So go ahead and scale to new heights! 

Specifications: 

• 8ppm LED Page Printer • 1MB expandable to 4MB 
•300 x 300 DPI resolution and OKI's smoothing technology 
• Centronics Parallel standard with serial I/F optional 
• 13 scalable fonts (PCL5) & 42 bitmap fonts 
• Emulation: HP LaserJet Series III & IBM Pro 

C22063 $2,295.00 

CORDLESS TELEPHONE 
MODEL 660 
Features: 

• Full 2 way Intercom 

• Paging 

• User Selectable Security coding 

• Tone Pulse Switchable 

• Last number Redial 

• in use Indicator 

• Automatic return to stand-by 

mode when remote phone Is in 

charge 

A94200 $169.00 

DESKTOP TELEPHONE 
WITH MEMORY DIALLER 
Features: 
• 9 number memory dialler plus last 
number redial 

• Push button hold with LED 

Indicator 

• Tone'Pulse switchable to allow 

use on both types of exchange 
• Incoming voice volume control to 

assist the hard of hearing 

• Electronic ringer with 2 position 

(on/off) control and LED indicactor. 

White A94220 Black A94210 

Only $37.95 

ANSWERING MACHINE 1620 
Single Microcassette system 

• Cali screening 

• One touch message piayack 

• Voice activated recording 

• Personal Memo Record 

• Power fall protection 

Remote control Access 

$89.95 

CODE-A-PHONE PERSONAL 
ANSWERING MACHINE 
FEATURES: 
• Beepless Remote control 

• One touch message playback 
• Personal Memo Record 
• Voice activated recording 

• 10 number speed dialing 
• Power fall security 

• Digital Mesage Counter 

• Fast Forward rewind 
• Built- In Microphone 

• Ring Selector 

A94150 $149.00 

Mre• 

'‘ ANSWERING MACHINE 
AM100 

4e* 
• Single Macro cassette system 

SLIM-LINE TELEPHONE • Personal Announcement 
MODEL T20 
A stylish slim-line phone which can 
be either placed on the bench or 

mounted on the wall. 

• Ten number memory dialler 
• Recall button 

• Ringer Volume 

• Last number radial 

$39.95 

• Call Screening 

• Message Light 
• One Touch message playback 

• Voice activated recording 

• Music during fast forward 

• Power fall protection 

• Personal Memo record 

$89.95 

INSITE 1325VM 20MB 

FLOPTICAL DRIVE 4he 
At lasts floppy drive that is truly multi-purpose. 
You now can load and save all the 145" format software you are used to and in the 

same drive backup at 20 Mega bytes per disc. This truly remarkable drive is a 
GIANT leap forward in removable technology. 
Features: 
Comes with a "Grassroots" SCSi host adapter card. 

Has an on board BIOS, so no drivers are required. 
Will BOOT MS-DOS using either 20MB, or 1.44MB or 720 KB diskettes 
DOS compatible with MS-DOS 3.3, 4.01 and 5.00 
BIOS compatible with PHOENIX 286 and 386 ver 3.10 

AWARD 286 and 386 ver 3.02 
IBM AT dated 10 January , 1984 

20MB Diskettes can be bought pre-low-level formatted 
Low-level formatting can be done with LFMT program supplied or using DEBUG 
.G.0080:6" 
OFMT program is used in lieu of MS-DOS Format program . 

The unit can BOOT the system as drive " A:" or " B:" in either 720K, 1.44MB or 20MB 
formal 

Cluster size can be adjusted ( 2, 4, or 8 sector-per-clusters instead of the DOS 
standard 16.) 

The FAT can also be made larger ( 16- bit Instead of DOS's 12-bit FAT) 
Optical tracking system. 

Magnetic storage media__WAS.$849.00 Now only $695.00 
20M discs to suit $39.00 each • Comes with Controller Card 

MANNESMANN 
TALLY 
MT 82 
Mannesmann Tally have for 
many years enjoyed international 
acclaim for the quality and functionality of their computer printers. The matrix 
printer lives up this reputation. It can offer professional printing of the highest 

quality. Due to the printer's high resolution capabilities, graphics too can be printed 
with outstanding clarity. The computer printer can be connected to most of the 
more common computer systems by means of its modular interface. Even if you 
have had little experience with computer printers, you wont have any problem 
using this model because it was designed to be user-friendly. The integrated 
automatic sheet feeder is a main feature of this printer. It supports different 
character sizes, character densities line spacings and man y other !unctions, so 
that you can produce printed text to your individual requirements. 
SPECIFICATIONS: 
Printing method Serial printing with 24-needle matrix print head 
Print Speed 
Draft 160 cps at 10 cpi/192 cps at 12cpi 
Letter Quality 53 cps at 10 cpi/64 cps at12 cpi 
Character densities 10 cpi, 12 cpi. 15 cpi, 17 cpi, 20 cpi proportional 
Resolution horizontal: 60. 80, 90, 120, 180, 240, 360, dpi. 

vertical: 60, 72, 180 dots per inch 
Ribbon life approx. 2 million characters 
Dimensions 439mm x 162mm x 310mm 
Automatic cut sheet feeder 
Capacity of paper bin 60 sheet cut sheet A4 size 

C93040 $549.00 

MANNESMANN 
TALLY 
MT 81 
A Matrix printer that is built to last. 
The MT81 is designed to meet most 
of your personal computer printing requirements and will perform to its highest 
level without the operator requiring any previous technical expertise. With various 
character densities, line spacings and many more functions, this printer is a 
valuable addition for your personal computing applications (e.g. Word Processing, 
Graphics). 
SPECIFICATIONS: 
Printing method Serial printing with 9-needle print head 
Print Speed 
Draft 
NU/ 
Characters per line 
Form length 
Paper dimensions 

Ribbon 
Power source 
Acoustic noise level 
Weight 

Dimensions 

C93000  $299.00 

130 char./sec. 
24 Char/sec. 
80 char. at 10cpi 
up to 22* 
width: e to 10' 
thickness: 0.002* to 0.004' 
black 1.2 mill, draft char 

120 V AC, 60 Hz; 220[240 V AC, 50 Hz 
below 60dB ( A) 
4.5kg 

(W xH xD) 370mm x 100mm x 250mm 
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CHRISTMAS COME S BUT ONCE A YEAR! SO HURRY IN FOR THESE BARGAINS! 

RRLEC 

ELECTRONIC 
DIGITAL 
KITCHEN 
SCALES 

Whether your a professional chef or 
dream about being a professional chef, 
these are the kitchen scales that you 
need. Don't rely on luck by throwing in a 
dash of this and a pinch of that. With the 
Arec electronic kitchen scales, it's a simple 
matter of pressing a button to separate the 
weight of different ingredients. No need to 
separately weigh different ingredients in 
different bowls. The add and weigh-facility 
enables the weight of the bowl and/or 
contents to be zeroed. This allows other 
ingredients to be added by weight more 
accurately. 
The digital display displays weight in 
kilograms and grams or pounds and ounces 
and can be converted from one to the other 
at the touch of a key. 
The Arlec Kitchen Scales also corre with a 
beeper timer 
and a plastic bowl in the form of a jug which 
can also double as a mixing bowl. 

A15076 $69.95 

FIRLEC 

E  C DRIDVEF 4-nlIDARR:A B L E 

AN 
1000 
Two Speed Cordless 
Drill and screwdriver. 
Probably one of the most handy tools you'll 
ever haver 
This screwdriver will drill or drive screws into 
timber, sheetmetal, and hardened plastic. 
• Has a powerful 4.8 volt motor. 
• Convenient cordless operation. 
• Two speed: Drill - 325 RPM Screwdriver - 
150 RPM 
• Drilling capability - 250 'holes 
• Screwing capability - 150 screws 
• Torque: 33 kg/cm 
• Forward or reversible operation 
• Quality Jacobs Chuck ( 1/4" or 6.5mm) 
• Chuck key holder on the unit 
• Rechargeable through an adapter which 
simply plugs into a regular household 
powerpoint (240 Voit) and reduces the 
voltage to a safe low level 
• Supplied with 4 screwdriver bits:- 2 slotted-
heads 8 two Phillps-heads 
• Pilot lamps adds light to dark or confined 
work place 
• Charge Indicator 
• 12 month guarantee 

T12298 $79.95 

'1111-
t 'Pe é 

ARLEC 
RECHARGABLE 
READY-LIGHT 
The torch every home needs' 
It's always ready for use and uses,an extra 
brightness Krypton globe 
which is 70% brighter than a normal vacuum 
type globe. Its rechargeable batteries can be 
chraged over 1000 times from a regular 
household powerpoint (240 Volt). The 
Ready-light has a strong magnetic base 
allowing it to be clamped to any steel or iron 
surface. Comes complete with wall bracket 
to conveiniently and recharge torch 
A15054 $39.95 

1 . NM 

Go-Go LAMINATOR 

is that precious photo of your 
loved ones in your wallet 
getting a bit tottery? Don't 
lose those precious memories 
protect them by laminating them 
with your own laminating machine 
Important Business cards, membership 
cards, 
recipes etc. last a life time longer when 
laminated. 
Now ROD IRVING ELECTRONICS have 
imported 
this laminator that your budget can afford. 
Don't pay hundreds of dollars for some big 
machine 
Pay a 1/4 of the price for an attractive 
compact laminator that is so simple to use. 
Heats up in only 2 to 3 minutes. 

A91100 $95.00 
Laminate Sheets....95mm x 57mm 

(2.25" x 3.25") 

for business cards 

A91110 $18.95 
pack of 100 
Laminate Sheets....156mm x 112mm 

(4.25" x 6.75") 

for photos 

A91111 $11.95 
pack of 24 
Laminate Sheets....135mm x 95mm 

(3 3/C x 5 5/16") 

for photos and cards 

A91113 $8.95 
pack of 24 
Laminate sheets....110mm x 170mm 

(4.25" x 6.25") 

with punch holes for photo album 

A91112 $10.95 
pack of 24 

25.5é 
THERMOMETER 

Indoor / Outdoor 
Digital thermometer 
You'll never have to press your nose up 
against a thermometer again to read 
what temperature it is.With this great 
digital thermometer the temperature 
can be read quickly and easily. But best of all 
it will read 
the temperature indoors or outdoors at the 
flick of a switch. 
By placing the thermometers sensor outside, 
the thermometer will read outdoor 
temperatures of -20°C to ... 70*C. Then by 
simply pushing the switch to the IN" position 
the thermometer will read Indoor 
temperatures of OC to .50C. 

A91200 $22.95 Celsius only 

(Note Celsius 8 Fahrenheit 
thermometer has • smaller 
digital display) 

A91201-$24.95 

Celsius & 

Fahrenheit. 

tLiég-Lc5. hot. 
AVIATOR 5 
• AUTHENTIC AIRCRAFT 
CONTROL YOKE 
• AUTOMATIC CONTROL 
YOKE CENTERING 
• COMPATIBLE WITH IBM PC, 
XT AT AND 386' 
• 4 POSITIVE RESPONSE 
FIRE BUTTONS 
• REALISTIC ALTITUDE/LEVEL INDICATOR 
• 2 DUAL-SPEED TURBO FIRE BUTTONS 
• X-AND Y-AXIS TRIM CONTROL SWITCHES 
• 6-FOOT CABLE WITH 15-PIN CONNECTOR 
• STABILIZING SUCTION CUPS 
• 6 U.S MILITARY INSIGNIA STCKERS 

C14250 $89.95 
• Requires Smart Games Cerd...0 14260 639.95 

INTRUDER 5 
• OMNIDIRECTIONAL GRIP 
• COMPATIBLE WITH IBM PC, 
XT, AT AND 386'. 
• AUTOMATIC CONTROL 
STICK CENTERING 
• 2 POSTIVE RESPONSE 
FIRE BUTTONS 
• 2 DUAL-SPEED TURBO 
FIRE SELECTORS 
• POP-UP FIRE BUTTON COVER 
• X AND Y- AXIS SWITCHES 
• 6-FOOT CABLE WITH 15-PIN CONNECTOR 
• STABILIZING SUCTION CUPS 
• 6 U.S MILITARY INSIGNIA STCKERS 

C14240 $79.95 

• Requires Smart Games Cord C14260....$39.95 

Quickfhot, 
QUICKTRAC loo  
A new concept in Micel 
What do you do when you 
haven't got enough room 
on your desk to use a mouse? 
You get a Ouicktrac 100. 
The latest innovation in mice technology. Unlke a normal mouse the Ouidttrac does not 
require any operating space other than that taken up by its tiny footprint. 
You simply have to use your fingers to control the curse( rattler than move your whole hand. 
Use your thumb to roll the tracking ball. The Ouicktrac 103 is responsive enough to detect 
changes without much thumb movement. The left and right control buttons can be controlled 
by your index and right finger, respectively and the key-lodt button by your middle finger. 
Theyre are great for laptops and notebooks or anywhere where there is very little desk 
space. 
100% Microsoft Mouse compatble. 
Includes ()tree. Driver software 
OMenuT. Pop- Up Library 
Menu making Utility 
089 to DB25 Adapter. 
System Requirements: Any IBM, PC, XT, AT or compatble computer 
• One 9-pin or 25-pin RS232 serial port. 

C14230 $69.95 

SMART GAMES CARD 

SUPPORTS 4.77 TO 80MHz 
Complete with Calibration software 
FEATURES: 
• Intelligent software controlled game card 
• Compatible with IBM PC/XT/AT/386/486 
• Ocfnplete with easy-to-use menu driven calbration 
software on 5.25" floppy diskette 
• Software selectable clock speed - from 4.77 to 80M Hz 
• Automatic clock speed adjustment for advanced users 
• Hot-key program for fine-tuning clock speed during game 
• 2 15-pin joystick port-supports 1 or 2 joysticks operation 

C14260 $39.95 

r ADELAIDE STORE NOW OPEN! 1 
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Circuit & 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. 

Headlight warning 
There are many different circuits to 

remind you to switch off your parking 
lights. Here is a simple and cheap one that 
allows your warning device to work in a 
similar fashion to those found in many 
modem cars. 
The bu77pr only sounds when the igni-

tion is turned off with the headlights/park-
ing lights left on. If the ignition is already 
off, then turning on the headlights will not 
activate the alarm. This means that if you 
want to leave your lights on, you turn the 
car ignition off, then switch the lights off 
and back on again. 
The operation of the circuit is simple. 

The four NAND gates of the 74C00 pro-
vide the logic to drive point 'S' low, and so 
turn on transistor Q1 to drive the buzzer. 
This occurs only when point 'A' is driven 
low (by turning the ignition off) while 
point 'H' is already high — the head/park-
ing lights must be on when the ignition 

1NL002 

7 0.1,uF 

01 -

BC558 

BUZZER 

1.70 

switch off occurs. The two resistors pro-
vide current limiting. 

All the components were mounted in 
a plastic jiffy box mounted under the 
dashboard of the car. A few holes were 
drilled in the box to improve the sound. 
The buzzer used came from DSE, (part 
No. L-7009). 
Four connections need to be made from 

the device to the car circuit. These connec-
tions are: pin 14 of IC1 to the 12V supply; 
pin 7 to ground; 11' (from pin 13 via D1) 

to a point that becomes active when the 
head/parking lights are turned on; and A 
(from pins 1 and 2 via D2) to a point that 
becomes active when the accessories 
(radio, windscreen wiper, etc.) are turned 
on via the ignition switch. Points H and A 
should be connected to the passive side of 
the headlight and ignition switches to give 
a low impedance pathway to ground when 
they are turned off. 

Jeremy Ginger, 
Oalcleigh, Vic $45 

Fluorescent lamp driver 
This circuit allows you to double the life 

time of a fluorescent lamp, and even to re-
use unserviceable ones. 
Refer first to the left hand side of the 

schematic diagram. In the first half of the 
240V AC waveform, capacitor C 1 is 
charged through diode Dl. 
Then during the second half, 

capacitor C3 is charged via diode D3, 
with the charge already stored in C 1 
aiding the process. 
On the right hand side of the circuit, 

capacitor C4 is charged up in a similar 
manner, but of course half a cycle later. 
As a result, the charge stored in 

capacitors C3 and C4 are added and reach 
a considerable value. This high voltage 
creates an impulse which ionises the gas in 

FOR COMP3NENT VALUES, 
SEE TEX' 

CZ 

the lamp, which then emits light. Resistor 
R stabilises the current in the circuit. 

The circuit does not require the fila-
ments in the lamp, so they can be shorted 
out — connect each lead to both pins at 
their respective ends of the lamp. 
Below is a list of component values for 

lamps of different power ratings. 
Lamp C1=C2 C3=C4 Dl-D4 R 
20W 4uF 330pF 1N4006 60 
40W 10uF 6.8nF 1N4006 60 
80W 20uF 6.8nF 1N5408 30 
100W 20uF 6.8nF 1N5408 30 
A Fakira, 
Beaconsfield, WA $40 

Editor's note: The capacitors and 
diodes used in this circuit will of course 
have to have a suitable voltage and cur-
rent rating — the capacitors at least 
350VW, for example. Resistor R will also 
have to be of an appropriate wattage. 

DREAMED UP A GREAT IDEA? 
If you have developed an interesting circuit or design idea, like those we publish in this column, why not send us in the 

details? As you can see, we pay for those we publish — not a fortune, but surely enough to pay for the effort of drawing out 
your circuit, jotting down some brief notes and popping the lot in the post (together with your name and address) and send 
them to Jim Rowe at - 

.6511«011.06116601,  

Electronics Australia, 

PO Box 199, 
Alexandria, NSW 2015 
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Twinkling star 

With Christmas upon us, here is a circuit 
for a twinkling star which you can mount 
on top of your Christmas tree. It uses one 
dual 556 timer, wired as two separate as-
table multivibrators. 
Outputs from the 556 timer are at pins 5 

and 9, and the frequency at which they os-

ciliate is determined by the values of C2, 
C3 and their series resistors. 
The exact values of the two frequencies 

are not important, but their ratio is— this 
determines the flashing rate and brightness 
of LP5. I found a frequency ratio of 2:3 
was the most suitable. 
When power is applied to the circuit, 

lamp pair LP1 and LP2 will flash alterna-

tively at 2.3Hz, with pair LP3 and LP4 at 
1.5Hz. LP5 will be on only when pin 5 is 
low and pin 9 is high, or vice versa. Lamp 
LP6 remains on all the time, since it is 
connected directly across the supply lines. 
The total effect simulates a twinkling star. 
The circuit runs on anything from 5-

10V and draws approximately 400mA— I 
used a 6V transformer/rectifier taken from 
an old radio/cassette recorder. The two 
capacitors are both 0.22uF greencaps. I 
placed the PCB in a cigarette box, 
wrapped it in Christmas paper, and placed 
it under the tree! 
Four rainbow ribbon wires run up to 

the top of the tree to connect to the star. 
The star itself is of hollow design, with 
red cellophane across the front. Lamp 
LP6 is positioned at its centre, with the 
other lamps at the five points, in the 
order shown in the diagram. Their 
bulbs are rated at 6V, 100mA (Tandy part 
No. S-3836). 

Owen Winter, 
Algester, Qld $40 

Current-limited 
120V regulator 
When the low voltage power supply 

board of my 24 year old BWD 521 oscil-
loscope spectacularly self-destructed for 
the second time a couple of years ago, I 
decided to re-design the whole circuit 
using modem semiconductors. 

This circuit now supplies the horizontal 
deflection stage, with similar regulators 
also supplying +100V and +50V for other 
parts of the machine. I have also provided 
current-limiting to 40mA for protection 
against faults. 

Resistors R8 and R9 provide a sample 
of the output voltage, which IC1 compares 
against a reference voltage derived from 
D3. The error signal modulates the collec-
tor current of Q2, configured as a variable 
current source, which in turn determines 
the collector current of Q1 , the series pass 
transistor. C2 and R6 provide high fre-
quency negative feedback to compensate 
for the drooping frequency response of 
ICI, keeping the circuit stable. 
Current limiting is provided by D1 

and D2, which clamp the voltage across 

M 1E350 

R1 to about 0.65V, keeping Ql within its 
safe operating area in the event of an out-
put short circuit. If current limiting is not 
required, D1, D2 and R 1 can be deleted. 
The circuit re,quires about 15mA at 12V. 

This could be derived from a zener diode 
and power resistor running from the un-
regulated supply voltage, if a more 
suitable supply is not available. 
I used an LM324 because I needed 

four opamps, but half an LM358 (electri-
cally equivalent) could be used for IC1. A 
741 would probably work just as well, al-
though I haven't tried it. 
The output hum and noise of the 

original is less than 20mV p-p (as 
measured by th CRO of which it 
is a part!). 

Bob Parker, 
Carlton, NSW $45 

A Basic Guide to Colour 

TV lit VCRs 
Two very popular series of articles, pub-

lished in Electronics Australia in the late 
1980's, have now been combined into a 
separate publication. Students, handy-
men, even servicemen, will find that our 
latest book gives a wide and comprehen-
sive insight into colour TV and VCRs. 
The author's experience and vast 

knowledge of these subjects have been 

put together to give the fads, figures and 
basic knowledge you need, to understand 
just how these entertainment machines 
work. 

Available from your local newsagent or 
by mail order. Price in Australia is $4.95, 
with an extra charge of $2 for post and 
packaging, when ordered by mail from - 

The Book Shop, 
Federal Publishing Company, 

P.O. Box 199, 
Alexandria, NSW. 2015 

CORRECTION 
In the Computer News and New 

Products section of the November issue, 
on page 151, we reported a special offer 
by Protel Technology with regard to 
their Autotrax and Schematic CAD 
packages. 

Unfortunately we omitted to note that 
the special offer of both packages for 
$495 only applies to existing registered 
users in Australia. The standard price for 
new users is $995. 
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Construction Project: 

An Electronic Christmas Tree 
'Tis the season to be jolly, and also to make a state-of- the-art Christmas tree. It looks the part, has a 
sophisticated 32 LED display sequence, and even plays some of your favourite carols! 

by BARRY ROZEMA 

Technology is invading most parts of 
our lives, so an electronic Christmas tree 
probably comes as no surprise. But when 
you realise that this unusual project uses a 
microprocessor, you can see it's about as 
hi-tech as a Christmas decoration can be. 

In fact, it's the microprocessor that 
makes this project simple, easy to build 
and cheap. True, you have to buy a pre-
programmed 68705P3 (see end of article 
for the derails), but otherwise its simply a 
matter of make a PCB, add 32 LEDs, a 
few resistors, some transistors and 
capacitors and that's it. 
So why would you want such a thing? 

The entertainment value alone is one 
good reason, as the light sequence is a 
quantum leap from the traditional 
flashing lights found on most Christmas 
trees. You'll find that friends will probab-
ly 'want one too' and it also gives a 
chance for you to share your hobby with 
the family. 
For those with the facilities (such as the 

68705 development kit described in this 
issue), there's no reason why you couldn't 
experiment by programming your own 
68705. A great way to learn, while 
producing something the whole family 
can enjoy... 
But what does the tree actually do? The 

PCB is 260mm high by 230nun wide, so 
it's best suited as a decoration that hangs 
on the wall or against a window. The 
LEDs are arranged around the 'tree' 
which is simply the track pattern of the 
PCB. The sequence causes the LEDs to 
light in a number of patterns, such as bars 
of lights 'walking' across the tree. Other 
patterns might have all the red LEDs on; 
another starts with one LED on, progres-
sively lighting others until all LEDs are 
on, and so on. 
The sequence repeats, taking several 

minutes for all patterns to be displayed. 
And when you want to liven things up a 
bit, press a button and a number of 
Christmas carols are played. So it's not 
just a light display, it plays music. Not 
quite your average Christmas tree! 

How it works 

As you can see from the circuit 
diagram, all the work is done by the 
68705P3. This Motorola microcontroller 
is an EPROM version of the 6805 family, 
and like most of these devices has three 
I/O ports. The program sends binary 

codes to the appropriate output lines, with 
a suitable delay between each code. 
The program is burnt into the internal 

EPROM of the micro, and while it seems 
simple enough, quite a lot of development 
work is required to perfect such a pro-
gram. There are 32 LEDs, driven as a 
multiplexed array of columns and rows. 
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A close up of the 'active' part of the circuitry, at the bottom of the 'tree'. As you can see, there is very little involved apart 
from the microcontroller, its clock crystal and the regulator chip. Also visible are some of the `tree' LEDs and resistors. 

For example, to turn on LED7A, output 
PB7 of port B is sent to a low, and Q I is 
turned on by a high at PCO (port C). 
Therefore, the LEDs are individually con-
trolled by a total of only 12 output lines, 

from two output ports. The circuit is rela-
tively simple because of the current sink-
ing capability of port B, where each 
terminal is able to sink up to 10mA. Be-
cause port C can't supply this value of 

current, four transistors (Q1-Q4) are 
needed to buffer its output. 
The 68705P3 is clocked by a 4MHz 

crystal, connected to pins 4 and 5. This 
frequency is internally divided by four, 
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The circuit has a multiplexed array of LEDs operated by a pre-programmed 68705P3 microcontroller. The program also has 
a number of Christmas carols that are reproduced by the speaker via 05. 
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An Electronic Christmas Tree 
giving a 1MHz clocking rate. Other 
clocking modes are possible, but the crys-
tal mode is the most accurate — impor-
tant when generating musical tones. 
When power is first applied, C5 holds 

the micro's reset terminal (pin 28) low 
until the capacitor is charged. Once the 
reset condition is released (when C5 is 
charged) the program commences, con-
tinuing until you turn off the power. 
The musical sequences programmed 

into the EPROM are initiated when SW1 
(a pushbutton on the PCB) is pressed. 
This asserts the interrupt input of IC2, and 
the program then goes to an interrupt ser-
vice routine that plays the tunes stored in 
the EPROM. Each tone is developed by 
sending a series of pulses to data line DO 
of I/O port A. The pitch of each tone is set 
by the time interval between each pulse. 
The output signal is then coupled to the 
base of Q5, via the volume control of 
VR1. The transistor buffers the pulse out-
put and drives the speaker. 
The input voltage is regulated by 

IC1, a 5V three-terminal regulator. The 
input voltage comes from a standard 9-
12V plug pack. 

Construction 
The PCB is designed so the com-

ponents mount on the copper track side. 
You only need to drill one hole in the 
board, to mount the TO-220 regulator 
(IC1) and its heatsink. Each com-
ponent is therefore 'surface mounted' 
and the pads are larger than usual to 
make this task straightforward. There are 
extra 'tracks' to make the PCB pattern 
look like a Christmas tree, and the sur-
face mounted components are rather like 
its 'decorations'. 

Start by inspecting the PCB for any 
manufacturing errors such as broken or 
shorted tracks. Take a bit of time to do 
this, as it's easier to spot faults on the bare 
board than when it's fully assembled. 
Once you're happy with the PCB, 

solder the IC socket (for IC2) into place. 
You'll need to bend the pins outward at 
right angles, so they can be soldered to 
the pads. It's best to bend all the pins and 
make all the necessary forming adjust-
ments so each pin is aligned with its pad 
before soldering. 

Also, make sure you mount the socket 
with the identification for pin 1 at the bot-
tom left of the PCB. While an IC socket is 
not polarised, it's helpful to have it 
mounted correctly so you know which 
way round to fit the IC. 
Next solder the 14 links into place. 

As shown in Fig.1, you'll need to form 
the links so they clear the tracks being 
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OLC6711 
11C0 

LED7C 
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bridged. A gap of 5mm or so will 
reduce the possibility of a link being ac-
cidentally pressed into contact with a 
bridged track. You'll find it easier to form 
the link first, tack one end to hold it in 
place, then readjust the link to the correct 
shape using long nose pliers before finally 
soldering it. 
Now fit the resistors. Again form the 

leads so the body of the resistor is about 
5mm above a bridged track. The 
capacitors are all mounted at the 
'base' of the tree, and some need to strad-
dle tracks run between their solder pads. 
As usual, check that you've got the right 
polarity for the tantalum capacitors 
before soldering. 
The transistors are the next to be 

soldered in. All five have the flat side 
facing to the right. Form the leads for 
each transistor with long-nose pliers to 
the shape shown in Fig. 1. Notice that the 

base lead is formed away from the flat 
side of the transistor. 
Next solder the 32 light emitting diodes 

onto the board. The cathode connection is 
marked by an asterisk on the PCB. Most 
LEDs have a flat on the base to mark the 
cathode, otherwise the long lead of the 
LED indicates the anode. Again form the 
leads of each LED as shown in Fig. 1. Be 
careful when you do this, as it's possible 
to break the case of the LED if you apply 
too much force. I lost two expensive blue 
LEDs this way, so be warned! 
The volume control VR1 is mounted 

next. The PCB pattern allows different 
types of pots to be used, so select the pads 
that suit, then solder the pot in place. 
Then solder the crystal to the board. The 
crystal should lie flat on the PCB with its 
case soldered to the pad underneath (but 
don't overheat it!). 
The 5V regulator is the next component 

to fit. A small heatsink is required, placed 
between the IC and the PCB. There's no 
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identifies the cathode connection of the LEDs. 
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Fig.1: Form the links, LED and 
transistor legs as shown here. 

need to use an insulating washer between 
the heatsink and the IC, as the tab of the 
IC is at earth potential. A dab of heatsink 
compound on the back of the regulator 
will help heat transfer. 

Position the heatsink and the regulator 
on the board, and form the legs of the 
regulator so they contact their respective 
PCB pads. As the layout diagram shows, 
the centre leg is longer than the other two. 
Form the legs so they have little ' feet' that 
lie on the pads, then fit and tighten a 3mm 
bolt and nut so the regulator and its heat-

PARTS LIST 
Resistors 
All 1/4W: 
R1-8 100 ohm 
R9-12 470 ohm 
R13 4.7k 
R14 1.2k 
VR1 1k, PCB mount trim pot 

Capacitors 
Cl 33uF 16V tantalum 
C2,4 10uF 16V tantalum 
C3 27pF ceramic 
C5 luF 6V tantalum 

Semiconductors 
LEDs 10 x yellow, 10 x green, 11 x red, 

1 x blue 3mm LEDs 
01-4 BC327 (or equiv) PNP transistor 
05 BC337 (or equiv) NPN transistor 
IC1 7805 3-terminal 5V regulator 
IC2 68705P3, pre-programmed 

microcontroller 

Miscellaneous 
PCB, 220 x 265mm; 4MHz HC18 PCB 
mount crystal; 50mm diameter, 8-ohm 
speaker; PCB mount pushbutton; 9V or 
12V, 300mA DC plugpack; heatsink for 
7805; length of tinned copper wire. 
Kits for this project are available from: 
ESD Electronic System Designs 
PO Box 73, 
Glenbrook, NSW 2773. 
Phone (047) 39 4039 
PCB and pre-programmed 
MC68705P3  $62.30 
Pre-programmed MC68705-P3 $22.80 
Postage and packing  $3.00 

sink are held in place. Then solder the IC 
leads to the pads. 
Now fit the PCB mount pushbutton 

SW1. The PCB pads will suit a range of 
pushbuttons, so select the best orienta-
tion for the switch you're using, then 
solder it in place. As the layout shows, the 
speaker is mounted at the top left of the 
PCB. Attach it to the board with glue or 
double-sided tape. Any small (40-50mm 
dia) 8-ohm speaker is suitable, and its 
connections are to the pads at the top left 
of the board. 

Finally, insert the 68705P3 
microcontroller into its socket. Make sure 
you have the IC correctly orientated, as it 
will be damaged if it's plugged in the 
wrong way round. 

Testing 
Connect a DC voltage of between 9V 

and 12V to the PCB as shown on the 
layout diagram. A DC plug pack rated at 
300mA is suggested, although any 
suitable power source can be used. When 
power is applied, the lights should start 
their sequence after a two second delay. 
Check that the supply voltage from the 
regulator is between 4.75V and 5.25V, 
just to make sure the regulator is function-
ing correctly. 
About all that can go wrong are LEDs 

and transistors mounted with the wrong 
polarity, bad connections, bridged tracks 
and so on. If you suspect the 68705, you 
can simulate its operation to make sure. 
Remove the IC, then connect pin 12 of its 
socket to ground. If you now apply +5V 
to pin 8 of the socket, LEDOA should 
light. By moving the ground to pin 13, 
LED1A should light. 

If you `walk' the ground connection 
along the rest of the pins for port B, the 
eight LEDs driven by Q1 can be 
tested. The remaining LEDs can be tested 
in a similar way, by moving the +5V con-
nection to pin 9, followed by pin 10 then 
pin 11. 

Enhancements 
There are several things that can be 

done to enhance the tree. For instance, if 
you've used a fibreglass PCB, the tree can 
be made to stand out by painting the back 
of the board so the tree shape is filled in. 
Use either black or dark green paint. 
The components at the bottom can be 

dressed up to look like presents by adorn-
ing them with a few bows or similar 
decorations. You could also use regular 
decorations on the tree section, although 
make sure these don't conduct electricity. 
But whatever you do with the tree, 

at least you'll have a Christmas 
decoration that will excite comments 
for many years. • 

eas 
Audiophile kitsets 

Introducing 
the sensational new 
kitset speakers from 

seas 

" a breakthrough in the price you need to 
pay for a set of top of the line monitor 

speakers" 

"the sound is really quite stunning" 

" the Hobarts offer extremely flat fre-
quency response, low distortion, high 
power handling and an extended bass 

response." 

-EA Aug '92-

LOUDSPEAKER KIT: $649:00 

WHY PAY AROUND 
$2,000 FOR SIMILAR 

QUALITY FULLY 
IMPORTED UNITS? 

Fully assembled cabinets 
also available $349:00 

FOR FULL DATA SHEETS, REVIEWS 

AND CONSTRUCTOR MANUAL RING 

SEAS KITSETS ON (02 )771 3550 

MasterCard 

READER INFO NO. 10 
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Want to make something of it? 

TRY OUR NEW QUALITY KITS! 

NEW 
Exclusive 

Completely Safe 
DISCO STROBE KIT QQQ 
Just the thing for your Do- It- Yourself Disco outfit! This reliable kit provides a high-
energy flash of white light, which you can vary from 1-10 flashes/second. It's 
triggered by either an external source or its own internal oscillator and has both input 
& output trigger connectors, so that any number of these units can be linked to flash 
in synchronisation. Cornes with all components, hardware, PCB, deluxe plastic case, 
screened perspex front panel, linear 100mm xenon tube and a commercial high-
efficiency reflector. 
Cat K-3155 

OCT '92 

NEW 

09 DEC 92 

ON I 

MINI STEREO AMPLIFIER 
effi •,'' .-771 

UF AX 

POWER VOL UME ',. 

MINI STEREO AMPLIFIER Q 
Sick of having your ears squashed by your personal stereo's headphones? Then Mis 
inexpensive mini stereo amplifier is the answer. It uses your existing portable as the 
'brains' of a desktop hi-fi that'll save your sanity, day in, doy out! The project uses a 
tiny 8 pin DIL device which contains two amplifiers and is capable of delivering 1 watt 
into 8 ohms at 9 volts. What's more, supply voltage can range from 1.8V to 12V 
Complete with all components, PCB hardware & case. 
Cat K-5008 

NEW 
'2295 

Exclusive 
ACAD BATTERY DISCHARGER Q 
Get the best performance from your NiCads 
with this stylish battery discharger. With 
switchoble voltage (3.6, 4.8, 6.0, 7.2, 8.4, 
9.6, 10.8 & 12V) and automatic cut-off. This 
easy to build kit is ideal for most types of 
NiCads os used in cam-corders, cordless 
phones, radio controlled cars, cordless drills 
and laptop computers, etc. The unit 
continuously monitors voltage and 
automatically cuts-off the discharge current 
once the battery as a whole is fully 
discharged. As well, there's a switshable 
current discharge of 50mA and 200mA and o 
push to start button. This full form kit has all 
components, hardware, case and a pre-
punched (black anodised) screened front 
panel. 
Cot X-3126 

82995 

VAillia NOV '92 

DIESEL SOUND SIMULATOR Q 
You've got your train-set looking great, but there's something missing... well, here's 
the solution to your problems - our Diesel Sound Simulator Kit. This easy to build kit, 
fits inside most locomotives (speaker included) and takes its power from the rails. 
What's more, using some very clever circuitry, the pitch reflects the loco's motor speed 
- how's that for a realistic simulation! Supplied in Shortform with all components, PCB 
and mini speaker. 
Cat. K-3030 '1 295 

Battery not supplied 

E;1,-!Ilia DEC '92 

INDUCTANCE ADAPTOR FOR 
DMM MULTIMETERS QQ 
How do you measure the inductance of wire-
wound componente Well, now you can just 
hook up this handy inductance adaptor to 
your digital multimeter and away you go! 
Powered by a single 9V battery, it'll measure 
just about any of the inductances found in 
audio and similar circuitry, with values in the 
microhenry-millihenry range. In short, it 
provides a sinewave generator in the audio 
range with a constant amplitude, low 
distortion and a known frequency. This is 
used to drive the inductor you want to test and 
produces a voltage that is fed to your OMM 
for measurement. A truly remarkable device, 
this kit comes complete with all components, 
PCB hardware, deluxe case and a pre-
punched screened front panel. 
Cat. K-7224 

'4995 
EASY TO BUILD Q 
FM RADIO 

DEC '92 

If you're new to the world of kit building, then 
this one's for you! This simple FM rodio 
receives all your favourite FM stations, uses 
only two low-cost integrated circuits (IC's) 
and runs off a 9V battery. In fact, you could 
even experiment and design your own tuner 
and amplifier. It's easy to build and is a great 
hands-on way to learn about rodio frequency 
(RF) circuits and audio frequency (AF) 
amplifiers. This short form kit comes with FM 
radio IC & audio IC, PCB, speaker, 
components and hardware bits. 
Cat K-5014  

'2995 NOV'92 

rA  
PLEASE CHECK YOUR NEAREST STORE FOR AVAILABILITY, 
S SOME KITS MAY STILL BE IN PRODUCTION. 





ELECTRONICS KNOWLEDC- BARGAIN PRICED! 

1 
Funway Into Electronics Vol. 1 
B-2600 

Funway Into Electronics Vol. 2 
B-2605 

Funway Into Electronics Vol. 3 
B-2610 

INTO ELECTRONICS  
FUNWAY3 

$4 95 

S695 

S695 

1 
Learning 
Electronics 
Vol. 1 B-3670 
Learning 
Electronics 
Vol. 2 e 
B-3672 e3gu 

ea 

14 FM Bugs 
To Build 
B-3650 

$350 

Electronics 
For Model 
Railways 
B-3642 

$380 

10% OFF ALL DATAK PRODUCTS 
PHOTO ETCH MATERIALS: 

Everything you need 
to Make Your Own PCBs! 

• Photo-Etch PCB Kit 
• Direct Etch Kit 
• Negative Resist Developer 
• Positive/Negative Film Refills 
• Tinning Powder 
• Datak PCB Manual 
• Film Process Chemical Pack 
• Negative Photo Resist 
• Direct Etch Pen 
• Flexy Wire Marker 
• Adhesive Copper Foil ATAK 

DRY TRANSFERS 
Titles: 
• Audio, TV, Hi-Fi in Black or White 
• Test & Industrial Equipment in Black or White 
• Meter/Instrument Transfers 
• Amateur Radio & TV in black or white 
• Dial And Meter Markings 
• Transfer Alphabets in le or 1/4" high 

Patterns 
• 16 Pin Dual lnline 0.125" x 0.70" 
• 16 Pin DIP 0.125" x 0.053" 
• Sampler Assortment 
• Universal Dip Patterns with 0.1" x 0.6" 

centres. 
• Donuts - ID on precise 0.200" x 0.300" 

centres. 380 in each set. 0.08", 0.1", 
0.125" or 0.150" 

• PCB Tapes in 6tt lengths (approx. 2 metres). 
0.031", 0.040", 0.062", 0.080", 0.093" 
or 0.125" 

HEATSINKS • 10% OFF! • THIS MONTH ONLY 
How To Select 
The Right Heatsink 
Just because a heatsink fits neatly on the back panel, it doesn't mean 
that it's the right component for the job. This simplified formula should 
help keep you (and your semiconductors) reasonably cool. 

Maximum Heatsink Thermal Resistance (°C/W) — 

— — R 

N 

Where: 
N is the number of identical devices mounted on the heatsink. 
P is the power dissipated by each device on the heatsink. 
T is the maximum allowed junction temperature rise. 
R is the combined thermal resistance from junction to heatsink. 

Typical values for T and R can be found in Table 1, or calculated from 
manufacturers data. Always use a heatsink with a thermal resistance 
equal to, or lower than, the calculated value. 

Table 1 
Semiconductor 

TO220 transistor 
103 transistor 
10220 IC 
103 IC 

Notes: 
1. Values for T based on 50°C maximum ambient temperarure. 
2. Values for R include insulating washer with heat transfer 

compound. 

(°C) ("C/W) 
100 4 
150 2 
75 7 
75 5 

B1410 





LISTEN TO 

THE iell IL 
WITH sANGEAN  II) 

We carry a wide range of Sangean shortwave 
receivers, starting from as little as $79.95. 

MICRO-COMPACT 
9 BAND RECEIVER 
Though smaller than most AM/FM radios, the 
MS- 101 receives many international shortwave 
broadcasts and AM/FM stations due to its highly 
sensitive micro-circuitry. Includes one-touch 
power on, power safety lock and a quality tuning 
mechanism. Complete with DC jack (for optional 
AC adaptor) and earphones for FM stereo. 
Cat D-2827 

$9995 

249 
Latest Edition 

DICK SMITH'S 
AUSTRALIAN 
FREQUENCY 
HANDBOOK 
Jack McDonald 

Essential guidebook for anyone interested in 
scanning. Highly informative, it covers almost 
everything there is to know from what is 
scanning to a list of frequencies to get one 
started. 
Cat B-9601 

MULTIBAND SHORTWAVE 
RECEIVER 
Hear the news as it happens.... from where it 
happens. The Sangean ATS-803A world band 
receiver receives local AM/FM stations plus 
many HF SSB Amateur, Marine & Aircraft 
communications. It has complete coverage of 
the 150kHz to 30MHz range, 9 station memories 
and a direct frequency keypad. As well, there's 
a backlit display for night viewing and a large 4" 
speaker. With bass & treble controls and an 
adjustable RF gain control. 
Cat D-2831 

$269 
Exclusive To Us 

UNIDEN 70XLT HANDHELD 
,eSCANNER 

Exceptional 
Value 

$1 495 

This high quality pocket-sized receiver is 
sensational! It has 20 memories, 8 band 
coverage and receiver track tuning. What's 
more, you get a rechargeable NiCad battery 
pack, approved AC charger and a durable carry 
case. 
Cat D-2740 2 YEAR WARRANTY 

SCANNER REGISTERS 
Hear the police, state emergency centres, 
foreign embassies, QANTAS and more. 
Frequency allocations from around the 
country by state. 

REGISTER OF GOVT. RADIO FREQUENCIES 
IN NSW & ACT. 
2nd Edition Cat B-4100 

Scanner Fanatics Frequency Register NSW 
Cat B-4102 
Scanner Fanatics Frequency Register VIC 
Cat B-4 104 
Scanner Fanatics Frequency Register WA 
Cat B-4 106 
Scanner Fanatics Frequency Register OLD 
Cat B-4108 

Listening Into Aircraft Radio '2495 
Cat B-4 1 12 

1995 

With Cassette Player! 

ALL-BAND WORLD RECEIVER 
This fantastic receiver covers Longwave and 
continuous shortwave frequencies from 1.62 to 
30MHz plus local AM/FM stations. What's more, 
with a beat frequency oscillator it receives many 
HF SSB transmissions and commercial 
broadcasts. As well, it has an inbuilt tape deck 
with timer (for recording broadcasts in your 
absence), five-way tuning, 45 station memories, 
function display, dual time and alarm clock. With 
a dual conversion receiver design it offers 
switchable filters and an adjustable RF gain 
control for optimum reception. 
Cat D-2842 

'399 
Also available without Cassette Player 
ATS-818 Cat D-2828 '349 

Exclusive 

SHORTWAVE 
LISTENERS 
GUIDEBOOK 
Harry Helms 

This easy to follow book tells you 
when, where and how to hear the 
world talking. Topics include; 
choosing the right antenna, 
conditions affecting reception, 
international & domestic 
broadcasting and much more. 
Cat B-2040 '2995 
Coming Soon! 

PASSPORT TO WORLD BAND 
RADIO 1993 NEW EDITION 
If you've just discovered shortwave radio, are just 
starting out, or want to keep up with the latest world 
changes, then here's a definite must-havel It's 
packed with useful information, with everything 
from what's on to the best (6 worst) SW radios. 
Cat B-2052 

$3495 
MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS: 
NSW: ARMI DALE: New England Electronics 711655 BALLINA: Ballina Electronics 867022 BATEAION'S BAY Baycity SigM & Sound 725030 BATHUFtST: Electronic Frontiers 323933 BOWRAL: Bowel Electiical Supplies 611861 
BROKEN HILL: Hobbies & Electronics 884098 COOTAMUNDRA: Cootamundra Music & Lite 422561 CTS HARBOUR: Cott Harbour Electronics 525684 DENIUOUIN: Deni Electronics 813672 DUBBO: Chris's- Hi R 828711 
R3RSTER: Forster Village Electronics 545006 GOULBOURN: Tunlive 22 1288 GRAFTON:Repairs & Spares 121911 GRIFFITH: Miatronics 624534 INVERELL: Inverell Electronics 221821 KEMPSEY: P&L Leonard 631131 LEETON: 
Luton Audiotronic 532800 LIGHTNING RIDGEltniani,polu Power 29 1013 LITHGOW: (lourer Cs 513173 IJSMORE: Decro Electronic Sereces 214137 MOREE: Morse Bectronics 522091 MUDGEE: Headware 
723895 MURWILLUMBAH: Strings & Things I: Narnoi Computer Service 923274 NELSON : Nelson Bay Elect & Hobbies 813685 NOWRA: Noma Electronics 210722 PARKES: Star Music Dr 623366 PORT 
MACOUARIE: Hastings Computer Service 840255 RICHMOND: Silicon Crafts 784101 TAREE: Manning Electronics 512233 ULLADULLA: Coastal Electronics 553989 WAGGA WAGGA: Phillips Electronics 216558 WALGETT: 
Walgett Electronic Centre 281116 WELLINGTON: Wellington Service 452325 WINDSOR: Haw1œslxayElectronics 776722 YASS: Warmington Electrical 261116 YOUNG: Keith Dopes Electronics 821279 WC: ARARAT: Jerram 
Bectronics 522345 BAIRNSDALE: Ul & LM Crawford 525677 8C-NALLA: Math East Electronics 710 CASTLEMAINE: Inspect Bectrics 723773 COLAC: Colac Electronics 312847 ECHUCA: Gilmour Electronics 822956 
MILDUFtA: Pullman Auto Pro 232882 MORWELL: RoWaine Ply Lld 339458 SHEPPARTON: Andrew Glen Electronics 219497 SWAN HILL: Wan District TV Service 329303ST. ARNAUD& Arnaud Appliances 951093 WARRAGUL: 

DABERG: Bob Elkin Electronics 521785 CALOUNDRA: Electro-mart 918533 DALBY: & Electronics 625770 DYSART: Dysvt Videotronhcs 582107 GLADSTONE: Electronic Enterprises 726660 IfeNAM: Masons 
'ne 234255 WARRNAAIBOOL: Koroit St Bec Services 627417 YY0t`iTlIAGGI: South Gipe51Photo Service 721411 QLD: AYR: Delta Electric 831566 BLACKWATER: Cod Tronics 825827 BOWER:De Ipro Agencies 863477 

Electronics 783188 INNISFAIL: Innisfai I If-fl KINGAROY: MD & MM Sege 624535 LONG EACH: Longreadi Sound & Communications 583307 MACKAY: Stevens Electronics 511723 MARYBOROUGH: Keller Electronics 
214559 MT ISA: Outback Electronics 433331 NAMBtXIR: Narnbour Electronics 411966 PIALBA: Keller Electronics 283749 STANTHCRPE Granite Belt Communications 813333 TAS: BURNIE: Electronic City 314760 DEVONPORT: 
Al Electronics 248322 SA: MT GAMBIER: Hutchesson's Communication 250400 PORT LINCOLN: Basshams TV & Comp World 830075 WFIYALLA: Eyre Electronics 454764 WA: ALBANY: Micro Bectronics 412077 BUNBURY: 
Micro Bectronics 216222 GERALDTON: Batavia Lighting & Electrical 211278 KALGOORLIE: Today's Electronics 215212 KAFRA111A: Filbara Mee Strokes 854836 MANDURAH: kktridtrah HI R 5812206 PORT HEIMAO: Ivan Tomsk 
Electronics 732531 





SET 'N FORGET TIMER 
Unforgettable! This set and forget timer is perfect 
for clothes irons, electric blankets, heaters, 
stereo's and other 240V appliances. Adjustable 
time of approx 2 mins-2 hours. 
Cat M-7208 

Game Books For Sega, Nintendo or IBM PCs 

GET THE WINNING EDGE! 

Reline Your Reception 

ANTENNA TUNER AND 
RF PREAMP 
Improve the sensitivity and selectivity of your 
old shortwave receiver with this easy to build 
tuner, RF preamp and preselector. Includes all 
components, hardware, pre-punched silk 
screen front panel and pre-punched rear panel. 
AC plugpack optional 
Cat K-6100 

NOV91 

All the latest and best kept secrets on how to score big points with selected 
Sega Mega drive, Nintentdo or IBM PC games. They're a great Christmas 
gift for your favourite space cadet! 

Priced To Clear 
Save a bundle on these popular game books. 

Nintendo Games Players Encyclopedia Vol 1 

B-sool $14.95 
Nintendo Games Players Encyclopedia Vol 2 

B-9002 $14.95 
Nintendo Games Players Encyclopedia Vol 3 

B-9003 $14.95 
Nintendo Games Players Encyclopedia Vol 4 

B-9004 $14.95 

The Kids Love Them! 

QUALITY WALKIE TALKIES 
A fantastic Christmas gift! Each walkie talkie has 
push-to-talk operation, a flexible antenna and 
belt clip. They work just like the real thing. 
Cat D-1085 

Great Value 

'2495/pair 

DS XPRESS PHONE & NIAILORDER SERVICE 
Outside Sydney (Free call) 008 22 6610 Sydney And Enquiries -888 2105 

FAX: (02) 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 
STORE LOCATIONS: 

NSW • Albury 21 8399 • Bankstown Square 707 4888 • New Store Location - Blacktown Shop 301, 22-24 Patrick St 671 7722 • Broolcvale 905 0441 • Bondi 387 1444 
• Campbelltown 27 2199 • Chats-wood Chase 411 1955 • Chullora 642 8922 • Gore Hill 439 5311 • Gosford 25 0235 • Hornsby 477 6633 • Hurs-tville 580 8622 • Kotara 
56 2092 • Liverpool 600 9888. Maitland 33 78686 Miranda 525 2722 • Newcastle 61 1896 • North Ryde 878 3855 • North Sydney (Greenwood Plaza) 984 9467 • Orange 
618 400 • Parramatta 689 2188 • Penrith 32 3400 • Railway Square 211 3777 • Sydney City 267 9111 • Tamworth 66 1711 • Wollongong 28 3800 ACT • Bekonnen (06) 
253 1785 • Fyshwick 290 4944 VIC • Ballarat 31 5433 • Bendigo 43 0388 • Box Hill 890 0699 • Coburg 383 4455 • Dandenong 794 9377 • East Brighton 592 2364 
• Essendon 379 7444 • Footscray 689 2055* Frankston 783 9144 • Geelong 232 711 • Melbourne City 399 Elizabeth St 326 6088 & 246 Bourke St 639 0396* Richmond 
428 1614 • Ringwood 879 5338 • Springvale 547 0522 OLD • Booval 282 6200 • Brisbane City 229 9377 • Buranda 391 6233 • Cairns 311 515 • Capalaba 245 2870 
• Chermside 359 8255 • Maroochydore 791 800 • Rockhampton 27 9844 • Southport 32 9033 • Toowoomba 38 4300* Townsville 72 5722 • Underwood 341 0844* SA 
• Adelaide City 232 1200 • Beverley 347 1900 • Elizabeth 255 6099 • Enfield 260 6088. St. Marys 277 8977 WA • Cannington 451 8666* Fremantle 335 9733• Perth City 
481 3261 • Midland 250 1480 • Northbridge 328 6944 TAS • Hobart 31 0800 • Launceston 344 555 KT • Stuart Park 81 1977 STORES ACROSS AUSTRAUA AND Nevi 
ZEALAND 

'I 09 

New Book Arrivals 

SHORTWAVE ANTENNA KIT 
Get the very best from your equipment with this 
high-quality shortwave antenna kit. With long wire 
antenna, polyrope, egg insulators and 
Instructions. No soldering required. 
Cat K-3490. 

(7ICIC SMtP4 SHORT WAVE ....... 
AERIAL KIT 

. ........ 

Nintendo Game Secrets Vol 2 

Nintendo Game Secrets Vol 3 

Super NES Game Secrets Vol 1 

Super NES Game Secrets Vol 2 

Super NES Mario Game Secrets 

Sega Mega Drive Game Secrets Vol 3 

Wing Commander 1 & 2 Strategy (IBM PC) 

Civilisation Or Rome On 640K A Day ( PC) 

Leisure Suit Larry Uncensored 
Bedside Companion ( PC) 

B-9910 19.95 
B-9912 19.95 
B-9951 19.95 
B-9953 19.95 
B-9955 19.95 
B-9990 19.95 
B-6803 39.95 
B-6805 39.95 

B-6900 $22.95 

Up To 200 Metre Range! 

FM WALKIE TALKIES 
You don't have to be a kid to want these! 
They're great for around the house, at the 
beach, sports carnivals.., you name it. 
Cat D-1090 si 

dutor 
A Fantastic Buy 

$6995 
/pair 

ite) CZ1 11 
IC  
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Construction Project: 

COMPACT, HIGH 
ENERGY STROBE LIGHT 
Here's a new design for a flexible, low cost strobe light. It's housed in a compact plastic case, and 
has been designed with a strong emphasis on both safety and reliability. The flash rate can be ad-
justed between one and 10 flashes per second, and trigger input and output connectors are 
provided so that a number of units can be made to operate in synchronism. 

by ANDREW PALMER 

This new design for a strobe light 
provides a high energy flash of white 
light, generated by a linear Xenon flash 
tube mounted in a high-efficiency reflec-
tor. The flashes can be triggered by 
either an internal oscillator or an exter-
nal source. As the strobe also provides a 
trigger output, which operates for both 
internal and external triggering, pulses 
can be fed to other strobes so that any 
number of them may be linked together 
to flash synchronously. 
The maximum flash rate is 10 per 

second, limited by the internal cir-
cuitry. This applies for both internal 
and external triggering, and should be 
adequate for all normal applications of 
this kind of strobe light. When the 
unit is switched to internal triggering, 
the flash rate can be continuously varied 
between approximately one and 10 per 
second using the flash rate control on the 
rear panel. 
When the unit is switched to external 

triggering, a pulse of between about 3-
volts and 15 volts applied to the trigger 
input will cause it to flash. 
The trigger input and output connec-

tors are both five-pin DIN sockets, 
which have been wired to the MIDI con-
figuration in the hope that this might 
facilitate future applications for the 
strobe. For the present, this means little 
more than the convenience of being able 
to use MIDI-type cables to interconnect 
a number of strobe lights; however if 
there's enough interest, we may be able 
to describe a small triggering sequencer. 
The complete strobe light is housed in 
a compact plastic instrument case, 
measuring 200 x 139 x 105mm overall. 
Unlike some earlier designs, all of the 
circuitry is isolated from the mains using 

a standard 15V/1A power transformer, 
and one side of the circuit is connected 
to mains earth for maximum safety. 

It should be noted, however, that as 
with any strobe light circuit the energy 
to operate the flash tube is achieved by 
charging a bank of capacitors up to a 
relative high voltage (many hundreds of 
volts). This means that despite the 
precautions which have been taken to 
make this project as safe as possible, it 
would still be possible to receive a very 
severe and possibly life-threatening 
shock, if you accidentally come into 
contact with the charged capacitors. 
We therefore advise very strongly 

that you do NOT operate this project 
unless it is built exactly as described, 
and is fully enclosed in the plastic case 
before power is applied. If you ever 
DO need to service it, you should nor-
mally allow at least three minutes 
after turning off the power, before 
opening the case. 

If you can't wait for three minutes, 
make yourself a 'discharger': a 10k 1W 
resistor, connected to two short leads 
fitted with alligator clips, and all 
covered with insulation sleeving. You 
can use this to discharge the capacitors 
quickly, by attaching one clip to each 
end of the flash tube. 

If at any time you MUST operate the 
strobe light with the case open, for 
troubleshooting purposes, take GREAT 
CARE to ensure that you do not come 
into contact with any of the high-voltage 
circuit components. 

Incidentally this project has been 
developed by the R&D department of 
Dick Smith Electronics, and that firm is 
retaining copyright on the PCB patterns 
and front panel design for the project. 

This means that other firms will not be 
able to offer either PC boards or kits for 
the project, although individual con-
structors could make up their own 
boards and build it 'from scratch' if they 
wish. However DSE itself will be offer-
ing a complete kit of parts for the 
project, and this should make it very 
easy to build. The kit will have the 
catalog number K-3155, and will be 
priced at a very reasonable $109. 

Circuit operation 
The heart of the strobe light is the 

linear Xenon flash tube, X 1. To make 
this type of tube flash, it must have be-
tween 300 and 500 volts DC applied be-
tween its anode and cathode — i.e., 
between the two ends of the tube (either 
end can be used as the anode or 
cathode). A pulse of 6kV must then be 
applied to the trigger electrode, which is 
a wire wrapped around the outside of the 
tube. In this circuit the cathode is at 
earth potential. 
When the tube conducts, as well as 

emitting a brilliant flash of light it also 
becomes a very low impedance. This 
means that the high voltage DC applied 
across the tube cannot be supplied 
from a low impedance source, or the 
tube would remain conducting and 
destroy itself. 
To prevent this happening, only a 

small amount of high voltage energy 
(about 1.8 joules) is stored in a bank of 
capacitors (C4-05-C6), so that when the 
tube conducts it can only receive this 
amount of energy before the capacitors 
discharge and the voltage falls to the 
point where the tube extinguishes. The 
capacitors must then be recharged again, 
before this process can be repeated. 
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The high voltage energy needed to 
charge the capacitor bank between 
flashes is supplied by a self-oscillating 
flyback DC-DC converter, based on 
power transistor Q4, transformer T2 and 
rectifier diode D3. Transformer winding 
W1 provides the positive feedback to the 
base of Q4, to make it oscillate, while 
primary winding W2 and secondary W3 
provide the step-up necessary to develop 
the high voltage. 

Resistors R6, R7 and R8, diode D2 
and capacitor C3 are used to establish 
the correct bias for Q4, while zener 
diode ZD2 together with transistors Q1 - 
Q2-Q3 and their associated resistors are 
used to regulate the output high-voltage 
DC, and prevent it from exceeding the 
Xenon tube's rated maximum anode 
voltage of 500V. 
The supply voltage for the converter 

(Vccl) is a 100Hz pulsing DC wave-
form derived from the mains using 
transformer Ti and bridge rectifier 
Bi. It was found that this pulsing 
supply voltage, with a small amount of 
filtering provided by Cl, was adequate 
to run the inverter. 
The operation of the inverter is as fol-

lows. When power is applied to the cir-
cuit, a small bias current supplied by R8 
charges C3 via R6 and starts to turn on 
Q4 via winding Wl. 
The collector current of Q4 produces a 

t)L,f tvh I h ti_tte 

voltage across W2 which induces posi-
tive feedback into Wl, causing Q4 to 
turn hard on. The voltage induced across 
W1 causes D2 to be forward biased, 
which provides a low resistance path via 
R7 for the base current to hold Q4 on. 
With Q4 applying Vccl across wind-

ing W2, a magnetising current builds up 
linearly through W2 until the ferrite core 
of T2 saturates. 
At this point the effective inductance 

of W2 collapses, and the current in-
creases at a much higher rate. When this 
current reaches a level that cannot be 
supported by the transistor's base cur-
rent, Q4 comes out of saturation and the 
feedback action now causes Q4 to turn 
off rapidly. 

At the rear of the strobe are the flash 
rate control, the trigger selector 
switch, and the trigger in and out 
connec tors. 

During this 'flyback' period, the volt-
age induced across secondary winding 
W3 forward biases diode D3 and dumps 
the magnetising energy into the output 
capacitors C4, C5 and C6. The current 
flowing out of W3 follows a linear ramp, 
falling from an initial peak to zero in a 
mirror image of Q4's on cycle. During 
this period the collector voltage of 
Q4 is held at a constant level, 
defined by the supply voltage added 
to the product of the output voltage and 
the turns ratio W2/W3. 
When W3's current reaches zero, the 

*collector voltage of Q4 then falls and 
feedback given by W2 to WI initiates 
the next switching cycle of the inverter. 
The network consisting of R6 and C3 
assists the inverter operation during 
start-up and switching. 
When the output voltage reaches be-

tween 420V and 500V (this range 
reflecting component tolerances), zener 
diode ZD2 starts to conduct. This cur-
rent is amplified by transistors Q I and 
Q2 to saturate Q3, removing the drive 
from Q4. And so when the strobe is not 
flashing, the output voltage rises to the 
maximum voltage and then remains 
stable at this level. 
The voltage divider across the high 

voltage output, formed by resistors R9, 
R10, R11 and R12, has three functions. 
One is to distribute the high voltage 
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evenly across the three series-connected 
capacitors, so that they 'share the load'. 
Another function is to 'bleed' away 

the charge on the capacitors, when the 
power is removed. Finally the resistors 
act as a voltage divider, to provide a 
sample of the output voltage for the volt-
age regulating circuit. 
To make the Xenon tube flash, a short 

duration high voltage pulse is applied 
between the trigger electrode and the 
cathode. The trigger electrode on the 
tube used here consists of a single bare 
wire, wrapped in helical fashion around 
the outside of the tube for its full length. 
The nominal minimum trigger voltage 
required for the tube is 6kV, which is 
provided by trigger transformer T3. 
The operation of the trigger circuit is 

as follows. With SCR Q5 switched off, 
capacitor C7 charges from the 500V rail 
via resistors R14 and R15, to a maxi-
mum value of about 350V — deter-
mined by the voltage divider action 
introduced by R16, and also on the exact 
level of high voltage at the instant of 
firing. The voltage divider is used to 
prevent the voltage applied to the 
primary of the trigger transformer from 
exceeding its rated maximum of 350V, 
and resistors R14-R15 are used in place 
of a single resistor because the 1/4W 
carbon resistors used have a rated maxi-
mum voltage of 250V. 
When a low voltage pulse is applied to 

the gate of SCR 05, it switches on. This 
connects charged capacitor C7 across 
the primary section of autotransformer 

T3, which transforms the energy stored 
in Cl to a pulse of about 6kV across the 
full secondary. The resulting electric 
field in the flash tube ionises enough gas 
molecules to start a very heavy 
avalanche of current between the anode 
and cathode, which causes the high in-
tensity emission of light that we want. 
Of course once the tube fires, its 

heavy current rapidly discharges 
capacitors C4, C5 and C6. When the 
stored energy falls to a certain point, the 
flash tube cuts off, and then the con-
verter recharges the capacitors ready for 
the next trigger pulse. 
Because of the time it takes for the 

converter to recharge the capacitors, the 
high voltage only reaches its maximum 
of about 500V at the lowest flash rates. 

A general view inside the strobe case. Apart from the components mounted on the back panel, the rest of the parts and 
circuitry are supported by two PC boards — the main horizontal board and a smaller vertical board mounted behind the 
reflector. The latter board Is used for the high voltage components and wiring. 
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High energy strobe light 
As the flash rate increases, the maxi-
mum voltage ane hence the energy per 
flash (1/2.C.V`) progressively de-
creases. This reduction of flash energy 
with increasing flash frequency serves to 
keep the flash tube within its maximum 
power dissipation rating, over the full 
range of flash rates. 
The low voltage trigger pulse that is 

used to switch on Q5 the trigger SCR 
comes from multivibrator IC2, a stand-
ard 555 timer chip, via R22 and C11. 
The power supply for the multivibrator 
circuitry is +12V, obtained by filtering 
and voltage limiting the raw Vccl rail 
using C2 and ZDI respectively. 
When internal triggering is selected 

using SW1, IC2 is configured as an as-
table multivibrator with potentiometer 
VR1 used to select a flash rate 
between about 1Hz and 10Hz. When ex-
ternal triggering is selected, IC2 is con-
figured as a monostable which gets its 
trigger pulses from the trigger input 
socket via opto-coupler IC1. Using an 
opto-coupler to isolate the trigger input 
ensures that there are no problems when 
multiple strobes are connected together, 
or when the strobe is triggered from a 
sequencer, etc. 
The external trigger input pulses need 

to be between 3 and 15V in amplitude 
and of greater than 0.1ms in duration, 
malcing it possible to operate the strobe 
from either CMOS or TTL sources. 
The purpose of IC2 in external 

trigger mode is to condition the exter-
nal trigger pulses and to limit the trigger 
rate to the maximum that the flash cir-
cuitry can reliably operate at — i.e., 10 
flashes per second. 
The monostable output is also taken 

via a lk resistor R23 to the trigger out-
put socket, providing trigger pulses for 
synchronising other strobes. 

Construction 
With the exception of the flash rate 

pot VR1, the triggering switch SW1 and 
the triggering connectors, all of the parts 
used in the strobe are mounted on two 
PC boards. 
One of these boards, coded ZA-1372 

and measuring 170 x 53.3mm, is used to 
support all of the high voltage and 
triggering circuitry. This board mounts 
on the back of the flash tube's 
reflector, and is thus located vertically 
inside the case. The rest of the circuitry 
is mounted on the main board, coded 
ZA-1371 and measuring 170 x 104mm. 
This board is mounted horizontally in 
the bottom of the case. 

150V 350 Y 350 v 

4IMF., 
"4.11 Lai EA-3„,.. 350 V 150 V 

350 v 45uv ,101# 4711F 470F ` 
4711F a 7 IS 4 71,F _'-'7)111111e 
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A close up of the high voltage PCB attached to the rear of the tube reflector. Note 
that the three large electrolytic caps visible are those which store the high voltage 
energy — so beware! 

As you can sec from the photo's, the 
two controls VR1 and SW1 are mounted 
on the rear panel of the case, along with 
two triggering connectors. 
The mains cable also enters through a 

hole in the rear panel, fitted with a rub-
ber grommet to prevent chafing. It is 
then anchored by passing it through four 
6mm holes in the main PCB ('Loch 
Ness Monster' fashion), before having 
its conductors terminated. More about 
this shortly. 

It's probably easiest to begin assembly 
by fitting all of the smaller components 

to the high voltage board, using its over-
lay diagram as a guide. 
This means the resistors and capa-

citors (including the three big 
electrolytics), and the triggering trans-
former T3. Take special care with the 
polarities of C4, C5 and C6, and also 
with the connections for T3. 
At this stage you can also fit the two 

PCB pins, used later for the connections 
from the converter transformer T2. 
These are fitted to the two uppermost 
end pads at the C4 end of the board. Also 
fit the two loops of tinned copper wire 

Here are actual size templates for the two Items to be cut from 'elephant hide' 
insulating paper — a piece of which is included in the DSE kit. 
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Three close-up shots inside the strobe, showing (a) the mains wiring insulating cover, and also the mains cable threaded 
in 'Loch Ness Monster' fashion through the PCB holes; (b) the completed converter transformer T2, mounted on the board; 
and (c) one of the flash tube support/connection loops, with the triggering electrode wire also visible. 

which will be used to support and con-
nect to the flash tube. These are each 
bent up from 70mm lengths of lmm 
tinned copper wire. But don't try to fit 
the flash tube itself, just yet. 
Next, solder in the SCR Q5, again 

taking special care to fit it the correct 
way around (bared metal surface nearer 
C7). Its outer leads should be splayed 
out carefully about 4mm down from 
the SCR case, and then made parallel 
again when they are each 0.2" away 
from the centre lead. This should allow 
the SCR to be mounted to the PCB with 
its body only about 6 - 7mm above the 
board surface. 
Now cut three 100mm lengths of insu-

lated hookup wire, and strip away 5mm 
of the insulation from each end of all 
three. Then tin the ends, and solder one 
end of each to the pads between R11 and 
R12, between R16 and R22, and in the 

upper right corner (near C6, and above 
T3). These leads will be connected to the 
main PCB, during the final assembly. 

After checking all of your solder 
joints, the PCB can now be attached to 
the rear of the reflector using a pair of 
4BA x 4mm screws with ' star' lock 
washers and nuts. Note that the copper 
side of the board is towards the reflector, 
and the 'dimpled' centre hole of the 
reflector sits centrally in the large cir-
cular cutout in the PC'B. 
The star lockwashers go between the 

reflector metal and the large area of cop-
per on the PCB, so that the reflector 
metalwork is connected reliably to earth. 
Needless to say the screws are fitted 
with their slotted heads inside the reflec-
tor, and the nuts on the component side 
of the PCB. 
Now cut a 50mm length of insulated 

hookup wire, and strip away about 5mm 

of the insulation from each end. Then tin 
both ends, and quickly but carefully 
solder one end to the small lug provided 
on one of the flash tube's trigger wire 
clamp rings. 
You should now be able to mount the 

flash tube inside the reflector, with its 
main axial electrodes soldered to the 
support loops at the ends of the boards, 
and the other end of the insulated trigger 
lead to the pad at the bottom end of T3. 
Note that before the tube leads are 

soldered to the loops, you should care-
fully bend the loops so that the tube ends 
and leads will be positioned centrally in 
the large holes in the reflector. This is 
necessary to prevent arc-overs (especial-
ly at the end furthest from T3); but the 
loop shaping is best done before you 
solder the tube leads, to prevent strain 
and possible breakage of the tube. 
The completed reflector/HV PCB as-

Winding Instructions for T2 
Converter transformer T2 is wound on a 
Neosid ferrite pot core, part no. 29-620-49. 
This uses F5A material and measures 30 x 
19mm. The windings themselves are wound 
on a plastic former which fits inside the pot 
core, and are as follows: 
W1: 3 turns of 1/0.5mm enamelled copper 
W2: 10 turns of 2/0.5mm 
W3: 200 turns of 1/0.25mm 
W2, the main primary winding, gets placed 
on the former first. Take two lengths of 
0.5mm ECW, each approximately 700mm 
long, and wind them in bifilar fashion ( i.e., in 
parallel as a single wire) in one layer, on the 
former. Wind 10 turns and this winding 
should fit neatly across the full width of the 
former. 
On top of this winding, tightly wrap a couple 
of layers of thin insulating tape. Ordinary 
clear adhesive tape which is about the same 
width as the former will do the job. 
Make sure the tape rides up the sides of the 

former slightly, to stop the following layers of 
wire from slipping down past the edges of 
the tape. 
Twist the wires together at both ends of the 
winding, so that they will act as a single wire 
when soldered. 
For the second winding (W1) take one 
length of 0.5mm ECW approximately 
300mm long, and wind it on top of the first 
winding in the same direction. This winding 
is only three turns, but they should be 
spread evenly across the width of the 
former. 
The start of this winding should come out of 
the same slot in the former as the start of 
the first winding, and the end should come 
out of the same slot as the end of the first 
winding. On top of this layer tightly wrap a 
couple of layers of insulating tape as before, 
with the edges again riding up the sides of 
the former. 
The last winding to go on is the high voltage 
secondary winding, W3. This winding will 
start and finish in the two spare slots in the 

4ormer, with its leads away from those com-
ing from the first two windings. 
Before starting this winding, tie a knot in the 
starting end of the wire so that later you will 
be able to distinguish between the inner and 
outer ends. The inner end, which is closest 
to the primary windings, will be connected to 
earth. 
There is no need to try laying each turn of 
this winding neatly side by side, but do try to 
wind it so that the depth of wire is fairly even 
right across. As before, lay this winding in 
the same direction as the other windings so 
that the starting ends all come out on the 
same side of the former. Put on a final few 
layers of insulating tape when this winding is 
finished. 
The final step is to cut out the pot core spac-
ing washer from the 'elephant hide' insulat-
ing paper provided, and assemble the 
transformer with the spacing washer and 
former both between the two halves of the 
pot core. Your converter transformer should 
now be complete. 
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sembly can now be attached to the front 
panel, using four black anodised 
countersunk 6BA x 12mm screws flat 
washers and nuts. The PCB/reflector as-
sembly mounts with the three 
electrolytics C4-C6 uppermost, as 
shown in the photo's. This assembly can 

now be put aside while you work on the 
main PCB. 
As before, it's probably easiest to fit 

the resistors and capacitors to the main 
PCB first, along with the 14 PCB pins 
used for off-board connections. Take 
care with the polarity of electrolytics C2 
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Here is the overlay diagram for the strobe light's main PCB... 

and C9, which are shown on the overlay 
diagram. The fuse clips for Fl can also 
be fitted at this point. 
Next, fit the transistors, diodes, rec-

tifier bridge and IC's — again taking 
care with their orientation as shown on 
the overlay diagram. Note that bridge Bi 
is fitted with its `+' lead nearest to trans-
former Ti. 
Power transistor Q4 is best fitted in 

the following way. First, screw it to the 
small finned heatsink with its metal 
plate side nearest the heatsink surface, 
and its pins protruding from the same 
end of the heatsink as its own two 
mounting pins. Then introduce the 
leads and pins to the PCB, so that 
they pass through the board holes. Final-
ly solder the heatsink pins, and then the 
transistor leads. 
At this stage it would be best to wind 

the converter transformer T2, if you 
haven't already done so. The winding 
details are shown in the box. The 
finished transformer is mounted to the 
main PCB using a 25mm long 4BA 
screw and nut, as shown in the photo, 
with the slot for the low voltage winding 
leads positioned between D2 and Cl, 
and the other slot diagonally opposite. 
Once the transformer is mounted, you 

can terminate the leads for the low volt-
age windings to the appropriate pads on 
the board. The start of the bifilar wind-
ing W2 connects to the pad inside the 
heatsink nearer to T2, while the end of 
the same winding goes to the pad near 
the T2 end of Cl; the start of the feed-
back winding W1 goes to the pad near 
D2, while the end of this winding goes 
to the remaining pad inside the heatsink, 
nearer the rear end of Cl. 
At this stage the leads for the high 

voltage secondary winding (W3) of T2 
should be left unconnected. 
Now mount power transformer Ti 

on the main board, with its 240V 
primary lugs towards the rear — i.e., 
facing away from bridge Bi. Use two 
12mm 4BA screws, with ' star' lock 
washers and nuts underneath the PCB, 
and a solder lug also fitted under-
neath the nut on the screw at the end 
nearer capacitors C8 and C10. 
Using two lengths of insulated hookup 

wire about 100mm long, connect the two 
PCB pins on either side of bridge B1 to 
the OV and 15V lugs on the top of the 
transformer. Which PCB pin connects to 
which transformer lug isn't important, 
but make sure you do connect to the OV 
and 15V pins — some of these trans-
formers have the identifying label ap-
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plied back-to-front(!), like that shown in 
the photo's. The correct lugs are the 
'unmatched' end lug on the four-lug 
side, and the lug at the same end of the 
three-lug side. 
The next step in fitting the transformer 

is to fit the mains cable. This is first 
prepared by removing about 70mm of 
the outer grey insulation from the blank 
end (i.e., not the plug end!), to reveal the 
three separately insulated wires. Then 
remove 5mm of the insulation from each 
wire, and tin each one carefully to make 
it easier to solder them to their cor-
responding lugs. 
Thus prepared, the cable end is 

threaded first through the grommeted 
hole in the rear panel of the case, and 
then through the four 6mm holes in the 
PC board, as shown in the photo — 
passing downwards, upwards, down-
wards and finally upwards again just 
next to the transformer primary lugs. 
Position it so that about lOmm of the 
grey outer insulation protrudes from the 
hole. Then take the earth wire 
(green/yellow striped insulation) and 
thread it back downwards again, through 
the 3mm hole just to the rear of the 6mm 
hole from which the cable has emerged. 
This earth wire can now be soldered to 

the solder lug underneath the trans-
former mounting screw, underneath the 
board. The two remaining mains cable 
wires can also be soldered carefully to 
the transformer primary lugs, at the bot-
tom of the bobbin. This is a little 
awkward, so take care not to damage the 
cable insulation with the soldering iron 
— while still ensuring that you make 
solid and reliable joints. 

Finally, after checking that your joints 
are well made, you need to cut out the 
protective insulating cover for the mains 
connections, from the sheet of 'elephant 
hide' paper supplied in the DSE kit. The 
template for both this cover and the gap 
spacing washer for the converter trans-
former T2 (cut from the same material) 
are shown in a diagram, actual size. 
Having cut out the cover, it is then 

bent into shape (see photo), and 
mounted over the mains connections. It 
is attached to the main PCB by a pair of 
12mm long 4BA screws, lock washers 
and nuts. 
Now cut nine pieces of 

suitably coloured insulated hookup 
wire, each 160mm long ('rainbow' cable 
can be used). 
Then remove 5mm of insulation from 

each end of each wire, and tin them care-
fully to make soldering easier. Each wire 
can then be soldered to a PCB connec-
tion pin on the main PCB — but NOT to 
the two pins alongside ZD2, at the front 

of the board, nor to the sixth pin 
from the front, along the end nearest the 
ICs. These pins take the wires from the 
HV board. 
Your main PCB assembly should now 

be complete, and it can be placed aside 
while you mount pot VR1, switch SW 1 
and the two 5-pin DIN sockets in their 
positions on the rear panel. VR1 can also 
be fitted with its knob. 

This done, the main PCB should be 
mounted in the lower half of the case, 
using four 25mm long 6BA screws and 
nuts (which fit inside the recessed holes, 
underneath). Note that the board mounts 
with the bridge B 1 nearest the front of 
the case. 
The final stage of construction is to 

lay the front panel assembly face down, 
next to the front of the main board, and 

And here is the overlay for the smaller high voltage board. 
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the rear panel likewise at the rear. This 
will allow you to make the various con-
nections between the boards, and to the 
rear panel controls. 

First connect the wires attached to 
the HV board, to their corresponding 
pins on the main PCB. The wire from 
between R11 and R12 on the FIV 
board connects to the pin nearest ZD2, 
while that from between R16 and R22 
connects to the adjoining pin. The 
third wire, from the top corner of the 
HV board, connects to the sixth pin 
from the front of the main PCB, in the 
row at the end. 
At this stage you can also connect the 

two lead wires from the high voltage 
secondary winding of the converter 
transformer, to the two PCB pins at the 
C4 end of the FIV board. 
Note that the lead for the start of the 

winding (i.e., the end nearest the other 
two windings, when you wound them) 
should connect to the upper pin on the 
HV board, as this pin is earthed and this 
will minimise the risk of breakdown in-
side the transformer. 
The remaining wires from the main 

PCB pins are used to connect to the rear 
panel controls and connectors. The wires 
from the two pins nearest the front of the 
board go to the (lower) trigger out sock-
et, with the front-most pin connecting to 
socket pin 5 and the other to pin 4. 
Similarly the wires from the pins nearest 
to the rear of the PCB go to the (upper) 
trigger input socket, with the rear-most 
pin connecting to pin 4 and the other to 
pin 5. The remaining wires go to SW1 
and RV1. 
At this stage your strobe unit should 

be complete; but before slotting the front 
and rear panel assemblies into place, it 
would be a good idea to check every-
thing carefully. 
As noted earlier, the risk of shock with 

this project is such that we do NOT ad-
vise checking any circuit voltages, or in 
fact carrying out any other tests with the 
case open. So if everything seems OK, 
and you have carefully followed the 
foregoing instructions, the strobe can be 
fmished by putting the panels into posi-
tion, adding the top of the case and fit-
ting the four assembly screws which 
hold the covers together. 

Testing it 
Now for the acid test. First, turn the 

rate pot RV1 fully clockwise, to the min-
imum flash rate position, and also set 
switch SW1 for external triggering. 

PARTS LIST 
Integrated circuits 
icl 4N28 Opto coupler 
IC2 555 timer 

Transistors 
Q1,Q2 BC549 NPN silicon 
03 BC328 PNP silicon 
04 MJE2955 PNP power 
Q5 C106D sensitive gate SCR 

Diodes 
B1 
D1,D2 
D3 
D4,D5 
ZD1 
ZD2 

WO-4 400V/1.5A bridge 
1N4002 1A/100V 
1N4007 1A/1000V 
1N4148 signal diode 
1N4742 12V/1W zener 
1N4751 30V/1W zener 

Capacitors 
Cl 3.3uF 100V polyester film 
C2 100uF 16VW PCB-mount electro 
C3 0.1uF ceramic 
C4,C5,C6 47uF 350VW axial electro 
C7 0.1uF 630V polyester film 
C8,10,11 lOnF ceramic 
CO 10uF 16VW PCB electro 

Resistors 
Note: All resistors are 1/4W 5% carbon un-
less otherwise indicated. 
R1 100 ohms 1W 
R2,18,19 100k 
R3 10k 
R4,13,17,22,23 

1k 
R5 220 
R6 22 ohms 
R7 5.6 ohms 1W 
R8,20,21 4.7k 

R9,10 330k 
R11 270k 
R12 68k 
R14,15 180k 
R16 1M 
VR1 100k log pot 

Miscellaneous 
Ti 15V/lA power transformer 

(M-2155) 
T2 Converter transformer 

(see winding details) 
T3 Trigger transformer, 6kV 

(M 0104) 
X1 Xenon linear flash tube 

(Wanko 140mm) 
SW1 DPDT miniature toggle switch 
Reflector, to suit flash tube; plastic instru-
ment case, 200 x 140 x 105mm; clear 
perspex front panel, to suit; pot core gap 
washer (12mm O/D, 4mm I/D, 0.2mm 
thick 'elephant hide'); protective cover for 
mains connectors, also cut from 0.2mm 
'elephant hide'; power cable with plug; rub-
ber grommet for mains cord entry; solder 
lug for power transformer earth connec-
tion; cartridge fuse, 1.25A; two PCB-
mount fuse dips; two 5-pin DIN sockets; 
main PCB, code ZA-1371; HV PCB, code 
ZA-1372; TO-220 heatsink; four 25mm 
6BA mounting screws for main PCB (head 
size 6mm dia maximum); seven 12mm 
4BA screws for mounting transformer, 
mains cover, heatsink and HV PCB; 
25mm 4BA screw for mounting pot core; 
four 12mm 6BA black countersunk screws 
for mounting reflector to front panel; eight 
4BA nuts; eight 6BA nuts; four 4BA flat 
washers; four 6BA flat washers; 10 spring 
washers; two star washers. 

Then plug the mains cable into the 
power point, and turn on the power. 
Nothing should happen — there 
should be no bangs, no smoke, no 
Wt.' due to the internal fuse blowing, 
and no flashes either. 

If everything seems OK so far, try 
switching SW1 to internal triggering. 
You should now be greeted by a regular 
series of flashes from the tube, at about 
one per second. Winding RV1 slowly 
anticlockwise should gradually increase 
the flash rate to about 10 per second, at 
the anticlockwise limit. 

If strobe starts flashing at 10 per 
second, and gets slower as you turn 
RV1 anticlockwise, you've wired the 
pot backwards. Similarly if you get 
flashing in the `EXT' position of SW1 
but not in the `INT' position, you've 
wired up the switch wrongly. If you get 
no flashes in either position of SW1, the 
most likely cause is also a mistake in the 
switch wiring. 

If you want to ( heck the trigger input 
circuitry, connect a 6V battery to a 5-pin 
DIN plug and a pushbutton (Nb), with 
the negative lead of the battery connect-
ing directly to pin 5 of the plug, and the 
positive lead to pin 4 via the pushbutton. 
Then, with the strobe's trigger switch set 

to `EXT' and the plug inserted into the 
TRIGGER IN socket, you should get a 
flash each time the button is pressed. If 
you don't, the odds are you've miswire,d 
either the socket connections or the 
wiring to SW1. 
Don't forget, though, that you 

should turn off the power, remove the 
mains plug from the power point and 
then wait a good three minutes before 
opening the case, before making any 
corrections to your wiring. Otherwise, 
you risk a nasty shock. 

That's about all there is to it. Your 
strobe should now be complete. Just 
don't look into the flash tube from less 
than a metre or two, when it's operating 
— your eyes could possibly be damaged 
from the high light intensity. Strobe 
lights are not designed for direct view-
ing, and ideally should be directed to the 
ceiling or a wall, for ' bounce' lighting... 
Otherwise, have fun with your new 

strobe light. It's compact and bright, and 
has been designed for high reliability. 
It's also about as safe as you could make 
any such unit, despite our warnings 
about safety. Just treat it with respect, as 
you should treat any similar piece of 
equipment which involves potentially 
dangerous voltages. 
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The Oatley Electronics 
'Solar Power' Competition 
They have competitions for solar-powered cars, so it's fitting for an electronics magazine to do 
something similar. Here's how you can win one of the 25 great prizes, provided by Oatley 
Electronics and worth over $5000 total! 

We are looking for applications 
that are based around solar power. 
Ideally, your application should be 
electronic, although we're open to all 
kinds of ideas. 
Perhaps you've developed a 

method of directly powering a 
motor with solar energy, or a way of 
tracking the sun so a solar panel is 
always exposed to the best sunlight. 
Maybe you have proven ideas on 
how to maximise the energy from a 
solar panel. 
Whatever your idea, if it uses a 

solar cell, why not enter and 
possibly win a prize. The most 
original and ingenious idea/project 
will win, although there are lots of 
prizes, so at least 25 people stand to 
win something. 
There are five major prizes and 

20 runner-up prizes. Here's what 
you can win: 

First prize: 
A second generation night viewer. 

Custom made viewer that uses an 
ex-military 'second generation' 
image intensifier tube. It can operate 
in starlight conditions (almost full 
darkness), but produces amazing 
images if the targetted area is lit with 
low power infrared (IR) light. 
(Value $ 1800) 

Second prize: 
A binocular IR night viewer. An 

ex-military helmet mount binocular-
style night viewer. (Value $649) 

Third prize: 
An image intensifier tube. A 

second generation image intensifier 
tube with built-in electronics. Re-
quires a 3V battery, a lens and an 
eyepiece to make a complete IR 
viewer. (Value $600) 

Fourth prize: 
A laser gun sight. A US made 

5mW laser gun sight complete with a 
rifle mount. (Value $399) 

Fifth prize: 
A laser diode pointer — a pen-

sized 5mW visible diode pointer in 
presentation case. (Value $199). 

Prizes 6 to 15: 
Solar panels. Each of these win-

ners will receive 10, 6V/1W solar 
cells — enough to make a lOW solar 
panel. Value of each prize is $85. 
(Total value $850). 

Prizes 16 to 25: 
Electronic Keys. Each winner will 

receive a complete kit of parts for the 
Electronic Key project described in 
July 1992. The kit includes two keys 
and one receiver. Value of each prize 
is $59. (Total value $590). 

Total prize value is over $5000 
— so why not enter, even if 
your application seems simple 

to you. It may win one of the 25 
prizes! 
Entries will be judged on their 

usefulness, originality and general 
appeal to other readers. All 
diagrams and written descriptions 
in your entry should be presented 
clearly. Ideally you will have proven 
your application and supplied suffi-
cient information to allow us to 
publish details. 
To enter, send your entry to: 
Solar Competition 
Electronics Australia 
PO Box 199 
Alexandria 
NSW 2015 
Note that this competition closes 

31st January 1993. All winners will 
be advised by mail and results will 
be published in the April 1993 issue. 
All prizes have been donated by 

Oatley Electronics, 
5 Lansdowne Parade, 
Oatley West, NSW 2223. 
Phone (02) 579 4985 
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Computer Printer Lead Madness 
025 plug to Centronics plug lead. 1.8 metres long. 
Cat. PL-0854 

Normally $18.95 

Xmas SPECIAL 
$8.95 SAVE A 
MASSIVE $10 
YOU WON'T BEAT 

THIS PRICE ANYWHERE? 

SCOPE PROGRAMMABLE HOUSE ALARM BOARD 
See catalogue for full details. jNo box supplied. Sells for $199.50 with box. • 6 
sectors plus 6 x 24 hour sectors. • No programming required for normal operation 
Includes PC board with keyboard atta:ed 
Catalogue price $129.50 

Cat. LA-5182 Ximas SPECIAL $79.50 
SAVE $50 

REMOTE KEYPAD TO SUIT 
Intelligent remote keypad to arm/disarm and 
program the system. 7 segment readout, use 
up to 3 per alarm. 
Cat LA- 5183 

X'mas SPECIAL $29.95 
SAVE $20 Normally $49.95 

BUY 10 
LESS 
10% 

PULSE COUNT PASSIVE INFRARED DETECTOR 
UNDER $50 - UNBELIEVABLE!!! 
The Bellmate FIR is a high quality unit directly imported by Jaycar. The Bellmate 
has switchable pulse count operation with single pulse trigger and three pulse 
trigger (virtually eliminate false alarms). 
FEATURES AND SPECIFICATIONS 
• Incorporates S.S.C. (slide seal chambers) • 24 element zones in 3 layers • 
Wide angle 90° coverage • Coverage 15 x 15 metres • Operating voltage 9 - 
16V DC • Tamper switch for 24 hour zone • Pulse count switchable, normal or 
3 pulse* Sensitivity adjustment • LED indicator • Sliding PC board • Size 
110(H) x 70(W) x 55(D)mm • N C. terminals* 1 year warranty 

Cat. LA-5016 $49.95 Installers - contact us for 
wholesale prices 

1 YEAR 
WARRANTY JAYCAR STOCKS A LARGE RANGE 

OF ALARMS AND ACCESSORIES 

X'MAS 

OUTDOOR 

GARDEN LIGHTS 
Enhance the look of your 
garden with Jaycar's outdoor 
garden lights. Simply hang 

e them through your garden. # 
Safe, low voltage. Comes complete with 

ii 20 metres of green cable with a lamp ee moulded every 250mm (total of 80 
lamps) and a 240V to 24V mains adaptor. 
Replacement globes Pk 5 Cat. SL-2822 

+ $2.50 

Cat. SL-2820 Normally $49.95 
Xmas SPECIAL $39.95 

( .e SAVE $10 ' 

Merry Christmas 
ALARM PANEL MADNESS!!! 

To make room for our new 1993 models we are sacrificing our current stocks at 
unbelievable prices. 
Protect your home and valuables this holiday season and save an absolute 
fortune!! 
3 models to choose from. For full specifications refer to page 64 of our 1992 

catalogue. 12 month warranty. 
1. LOW COST CONTROL PANEL (key switch operated) 
Cat. LA-5162 

WAS $129 NOW $99 SAVE $30 
2. KEYLESS ALARM CONTROL PANEL 
Cat A 516e 

WAS $199 NOW $149 SAVE $50 
3. KEYLESS 4 SECTOR ALARM PANEL 

Cal LA-5170 

WAS $249 NOW $179 SAVE $70 

DELUXE WORLD TIME TRAVELLING CLOCK 
Know the time in any of 24 different places in the world in moments. Simply set the 
local time to the place that corresponds to your home longitude and the world time 
automatically adjusts the time for the other zones. Also includes a travel alarm, and 
is supplied in an attractive wallet. 
Size 62(W) x 70(H) x 14(D)mm. 

Cat. QM-7212 'IDEAL FOR TRAVELLERS 
GREAT VALUE AT $26.95 
Xmas SPECIAL $16.95 
SAVE $10 **tree 
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1:100R ANNOUNCER 
The Door Announcer gives a quick melody to 
announce when someone opens a door. The door 
can be a shop, doctors surgery, service centre, or 
anywhere where staff need to know when 
someone enters through a door that is normally 
closed. The unit simply mounts near the door and 
is supplied with a reed and magnet assembly 
which mounts on the door. This is connected to 
the unit by cable which is supplied. Unit operates 
on 2 C batteries (not supplied) which will last for 
about one year. (2 x C gold batteries Cat. SB-2342 
$2.75). Full wiring instructions supplied. 

LA-5011 $18.95 

/ISITOR CHIME 
This visitor chime will chime "ding dong" when anybody 
walks past it. It's ideal for placing near the door of a shop 
or office to advise when someone enters. It can either sit 
on a shelf or mount on a wall with the aid of one screw. 
Controls on the unit are on/off and hi/low. Sensing 
distance is 5 metres (indoor, under normal light). 
Operates on 2 x C batteries which last about one year. (2 x 
C gold batteries Cat. SB-2342 $2.75). Unit size is 77(W) x 
112(H) x 58(D)mm. Our previous model sold for $49.95. 

\Cat. LA-5010 $27.95 

PINK HOOK-UP 
WIRE! We've made a bulk 
purchase of pink high quality 13/.12 
tinned hook- up wire. Not terribly 
exciting, but at this price grab a roll 
or two, you could even use pink 
instead of red. Note: extra postage 
may apply if several rolls are ordered 
on their own. 
Cat. WH-3018 

NORMALLY $11 per 100mt roll 

NOW $3.50/100mt 

OUTDOOR INFRA RED 
MOTION DETECTOR 
This unit will 
automatically turn 
on two floodlights 
when someone 
walks within the 
detector range. Ideal 
security to protect loved ones and property. 
Detection range is 40 feet long by 60 feet wide. 
Lights will stay on for a minimum of 10 seconds 
and up to 15 minutes (adjustable). Works only at 
night. Globes not supplied but are standard 
portafloods available almost anywhere. 
Cat. LA-5132 

NORMALLY $49.95 X'mas 
SPECIAL $39.95 SAVE $10 

r.  24V 1000W INVERTER BARGAIN 

3 FANTASTIC NEW SOLAR POWERED 

KITS FROM JAYCAR 

4 in 1 SOLAR CONSTRUCTION KIT 
Ideal for the young (and young at heart). With this kit you 
can build a windmill, airplane, helicopter and watermill. 
You can also create your own construction designs. 
Easy to assemble. Comes complete with plastic nuts and 
bolts, flexible interchangable lengths, wheels, solar panel, 
motor and spanner to assemble the kit. 
Suitable for ages 5 and up. 

- • 

G. 

• . 

• ' 
WOODEN KITS 

Cat. KJ-6770 ONLY $24.95 

SOLAR POWERED 

Keep the kiddies amused over the X'mas holidays with two new 
solar powered wooden kits from Jaycar. 
Build your own solar powered windmill or helicopter. Comes 
complete with sturdy plywood materials, glue, comprehensive 
step-by-step instructions, solar panel and motor. 

Windmill Kit Cat. KJ-6750 $26.95 
Helicopter Kit Cat. KJ-6760 $26.95 

DIGITAL BLOOD PRESSURE METER 
Keep an eye on your blood pressure at home with this easy to use digital electrOnic 
blood pressure meter. It uses a highly accurate oscillometric method to give systolic 
and distolic pressure as well as a pulse. Supplied complete with comprehensive 
instructions, case and 4 x AA batteries 
Cat. 0M-7250 

NORMALLY $99.95 X'mas SPECIAL $79.95 
BE QUICK AT THIS PRICE THEY WON'T LAST LONG SAVE $20 

SAVE A HUGE 50% ON CELLULAR 
PHONE BATTERY ELIMINATORS! 

When you are in your car use your car power and save your phone batteries. Simply 
slide the battery pack out of the phone and replace it with the eliminator. Battery 
comes complete with black curly cord which terminates to a cigarette lighter plug. 
• Cat. MP-3110 Motorola Micro Tac • Cat. MP-3112 Novatel PTR800 • Cat. MP-3116 
1EC P300 • Cat. Mp-3114 Motorola 9800/9500 

Normally $59.95 X'mas 
SPECIAL $29.95 

DON'T MISS OUT! 

We've made a scoop purchase of a quality Powermaster 24V DC input 240V AC output 1000W inverter. These units normally 
sell for around $1000. The Powermaster has two panel meters 
on the front, one for voltage and one for the current drawn by 
the 240V appliance. The unit also has a 240V switched socket 
Hi/Lo voltage switch and a fan to keep it all cool. Suitable for 
most power tools, lights, TV's, computers, fax's, refrigerators, 
etc., etc. Leads not supplied. 
Dimensions 285(W) x 150(H) x 235(D)mm. • Idle current 
750mA • Max input current 50 amps • Efficiency 85% 
typically • Output frequency 50Hz (modified square wave) 
Warranty 12 months 

Cat. Ml-5060 $549 

24 TO 12 VOLT REDUCER 
This reducer will drop 24 volts to 12 volts with continuous loads of 7 amps 
and peak loads of 10 amps. The Quartzline unit has features not found in other 
brands. These include: • output overvoltage protection guards against 
overvoltage surges • current foldback under overload or short 
circuit conditions. The unit responds to these conditions by 
folding back the current load to 1/2 normal output. • input 
overvoltage protection guards against input voltage surges 
due to electric motors, clutches and solenoids etc. Ideal for CB 
radios, UHF and small fridges. Made in Australia. 

Cat. MP-3060 

te 

ONLY $89.95 et 

-/ileene„. how you can easily and 
damaged tapes. This book shows 

-'110*,1 affordably maintain and repair 
/ your VCR with a minimum of 

tools and time. It explains how to 
care for and repair all types of 
VCR's including over 100 
different brands of VHS, Beta and 
.8mm as well as camcorders. 
Softcover 413 pages 187 x 
233mm. 
Cat. BT-1368 

BLUE LEDS 
These are waterclear (i.e. they look clear but light up blue), 
because waterclear has a higher light intensity 
Size mCd Cat Price 

3mm 14 ZD-1751 $3.95 
5mm 14 ZD-1727  $3.95 

4' :ROUBLESHOOTING & REPAIRING 
VCRs - Second Edition NEW BOOK 

Most problems with VCR's are caused by things you can fix 
yourself - dirty video heads, old and warn rubber belts and 
rollers, broken wires and 

OVER 

100,000 
COPIES SOLD 

Troubleshooting 
& RePhiTirtil 

VCRs 
lECOND Emma/ 111111 

irt4,, 

Gawk>, NIcCoer. 
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BUY A SET OF VIM 
KIT SPEAKERS AND 
CABINETS FOR 
CHRISTMAS AND 
SAVE 10')!, 

WAS NOW 

SA-50 $369 $329 
SA70 $449 $400 
SA100 $699 $629 fl 
SA130 $999 $899 

SAVE WITH JAYCAR 

LOW COST ANSWERING 
MACHINE 
The "Record-A-Call-900" answering machine offers great value and has 
features of a machine that you would expect to pay well over $100. 
Here are just some of the features • Simple one button control, memo 
record, call screening, LED message indicator, fast forward and rewind, 
power failure memory, reliable micro cassette recording system, 
beeperless remote and much more! • Fully Austel approved • Measures 

125(W) x 225(0) x 58(H)mm. • One year warranty 

Cat YT-7030 

GREAT VALUE AT $89.95 

FULL FEATURE TELE-
PHONE ANSWERING 
MACHINE - MODEL 950 AL: 

UI 
NEW 

••.';'. • 

This unit has the same features as above plus more! The main difference 
with this machine over the low cost machine is, automatic (solid state) 
electronic voice "stamps" the time and day of incoming message. • Voice 
activated message recording - this means no more annoying gaps 
between messages. A great feature! • DTMF remote controllable, use our 

Cat. YT-6150 pocket tone dialler $19.95. These features and many more. • Austel approved 

• Measures 125(W) x 225(0) x 58(H)mm. • One year warranty 

Cat. YT-7032 NORMALLY $119 X'mas SPECIAL $109 SAVE $10 

NEW 12 VOLT BOOKS 

LIVING ON 12 VOLTS WITH AMPLE POWER 
This book is a must for every user, builder or technician of alternate 
energy systems. This book explains how to stare, produce and use 
alternate energy effectively. 
Subjects discussed include: How TO PRODUCE ENERGY • battery chargers 
• alternators • generators • solar panels • wind/water generators Haw 
TO USE ENERGY • 50% discharge rule • alternating days rule • DC to AC 
invertors • How TO STORE ENERGY • conventional batteries • sealed 
batteries How TO REFRIGERATE • continuous cycle DC refrigeration • 
engine driven compressors • intermittent cycle DC refrigeration. 
An invaluable reference for the energy systems you need to live without 
mains power. 
Softcover 344 pages 230 x 152mm. 

Cat. BC- 1160 $39.95 
Wiring 12 volts with ample power 
This book explains how to wire 12 volt electrical systems. It covers: 
KNOW THE LOADS • lighting • pumps & motors • refrigeration • DC-
AC inverters • furnaces • entertainment devices bow THE SOURCES • 

battery chargers • alternators • solar panels • wind/water generators 
bow THE BATTERIES • deep cycle • liquid electrolyte • sealed 
batteries Know HOW To • instrument the system • wire the circuits • 
troubleshoot • tools needed. 
This book is chock full of wiring "How to" with schematics for many 

circuits. An ideal companion for " Living on 12 Volts". 
Softcover 240 pages 230 x 152mm 

Cat BC-1162$29.95 
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LIVING ON 

VOLTS 
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WIRING 

12 VOLTS 

FOR 

AMPLE 
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Dautd Steed. 
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4.01N COST INDUCTANCE ADAPTOR KIT 
FOR DMM's Ref: EA December 1992 
Measuring the inductance of wire-wound components has not been easy until 
now, but here's a handy adaptor unit which allows the job to be done with a 
standard digital multimeter. Operating from a single 9V battery and will measure 
virtually any of the inductances used in audio and similar circuitry with values in 
the micro Henry - with Henry range. Kit includes PCB, case, all components. 9V 
battery required Cat. SA-2370. 

KA-1746 $39.95 

MULTIMEDIA' AMPLIFIER KIT \ 
Ref: EA December 1992 
This project was originally designed to be used with - 
computer sound-cards, and CD-ROM players to bring 
games and other software 'to life'. It can also be used 
with portable CD players and video equipment. Just the 
shot for improving the sound from your computer or 
CD player! The kit is supplied in short form, i.e. no 
speaker (use Cat AS-3011), box, transformer (use Cat 
MM-2006) or hardware. PCB and all electronic 
components supplied. 

t. KA-1747 $24.95  

MOT01101. 
KSN 1177A TWIN 
DRIVE "TD" BULLET 
TWEETER 
Increase your top end response for band PA 
bins or even your own home Hi-Fi speakers. 
This bullet provides a new high tier look with 
outstanding accoustic performance. The TD 
bullet is rated at 99dB ( 1m/1w) with exceptional. ,,  
smoothness over the operating range 3.5kHz to 

/het 
20kHz. Power handling is 100 watts. 

\et. CT-1926 $39.95 

CORDLESS TELEPHONE BATTERIES REDUCED 
Don't pay huge amounts of money for your replacement NiCad batteries for your 
cordless telephone when they die! Jaycar now stocks the three most used battery 
combinations. Top quality batteries supplied at the best possible price. 

CTB4 
• Nominal voltage 4.8V • Nominal capacity 250mAh 
Used in the ATO MP200 and MP250 telephones. 
Cat. SB-2472 

WAS $22.95 NOW $12.95 
SAVE A MASSIVE $10 
CTB1 Nominal voltage 3.6V 

Nominal capacity 280mAh Cat. SB-2474 

WAS $16.95 

NOW $9.95 SAVE $7 
CTC5 Nominal voltage 4.8V 
Nominal capacity 250mAh ***CID** 
Cat. SB-2475 

WAS $32.95 NOW $19.95 SAVE $13 

DELUXE CAR BURGLAR 
ALARM KIT RUNOUT SALE!! 

IOU 411. - 

thl - 

Ref: EA May 1984 
Hundreds of these kits sold over the years. Complete kit 
includes flashing dash panel lamp, PCB, all board 
components, specified case, siren and Scotchcal front panel. For full details see our 
1992 catalogue page 22. 

Cat. KA-1550 NORMALLY $89.50 NOW $59.50 SAVE $30 

JAYCAR - ONE STOP ELECTRONIC CHRISTMAS SHOPPING 
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WOOFER SENSATION 
Stock up now on these amazing speaker bargains. They are quality woofers with foam roll 
surrounds, silver dust cover and ribbed grey cardboard cones. 
Brief specifications - 10" and 12* 
Impedance 8S2 • power handling 10" 60 watts 12" 80 watts • resonant frequency (approx.) 10' 
38Hz, 12" 35Hz • frequency response 10' 38 - 3000Hz, 12' 35 - 2000Hz • suitable enclosure 
size (sealed cabinets) 10' 25 litre or more, 12' 40 litre or more. 
Please note - these are the only specifications we have available. 

10" SPEAKER Cat. CW-2117 ONLY $20 ea 
12" SPEAKER Cat. CW-2123 ONLY $27.50 ea 

N E W 

BELOW 

1/2 PRICE 

SCISSOR CLAMPS NEW 100 WA'1"11 12 - 240 VOLT INVERTER 
If you don't need 300 watts then this brand new 100 watt 
version may just do the job. Made by the same company 
that makes our 300 watt and 500 watt units, we found this 
inverter to work exceptionally well. It has good overload 
protection and the circuit breakers will trip if 110 watts is 
exceeded over a long time. It has a Hi/Lo voltage switch, 
efficiency is 82% Hi and 86% Lo. It is not suitable for - 
refrigeration, motor, compressor, phase shift control 
equipment (e.g. electric blanket). 
Supplied with lead and cigarette lighter plug. SAVE $60 
OVER PREVIOUS MODELS. 

Cat. MI-5035 ONLY $129.50 

UHF TV 
ANTENNAS 
Cheapest In Australia? 

23 Element 
Cat. LT-3178 $38.95 
43 Element 
Cat. LT-3181 $54.95 
91 Element 
Cat. LT-3182 $89.50 

(Sub C NICad 
Repair your battery pack for RC 
cars and power tools with Sub 
C's. Has solder tabs & rated at 
1.2Ah. 

Cat SB-2456 $6.95 

BUILD THIS NICAD BATTERY 
DIS-CHARGER KIT 

REF: SC JULY 92. This battery discharger is specifically 
designed for video camera or mobile telephone batteries. 
It can be set for different types of batteries from 6-12V 
and will save you money by reviving that dud battery. 
This circuit is powered by the battery under discharge 
and, therefore, doesn't 
require a plugpack, 
making it completely 
portable. The Jaycar kit 
is supplied with diecasl 
box, PCB and all 
specified components. 

Cat KC-5120 

$27.95 

Low Cost 1MHz Pulse Generator Kit 
Ref: EA June 1992. This project is an updated and improved design that has many features found on 
expensive commercial generators, but at a fraction of their cost. It can be used for fast evaluation of 
widebond amplifiers and filters, adjusting the frequency compensation of scope probes and other attenuators. 
It is a must for troubleshooting and 
developing digital circuits. The project 
provides BNC 0/puts for CROs with single-
shot and continuous pulses. The Jaycar 
kit comes complete with case, front panel 
label, PCB and components. 

Cat KA-1743 NORMALLY $89.50 

NOW $75 
SAVE $14.50 

• 
HZ .t1151 GEMRAIOR 

N E W 
These clamps are made of stainless steel and can be locked on to the item 
they are holding. They are 130mm long, so 
are ideal to reach into hard-to-get-at places. 
Also great for holding components etc., 
whilst soldering. 

Cat. TH-1755 ONLY $8.95 
- 

STETHOSCOPE Lux 
Yes, that's right Jaycar now stocks a high quality stethoscope!! Its 
acoustic response is remarkable. Unlimited uses, listen to your heart!! 
Use with our blood pressure 
meter, even listen for nasty 
knocks in your cars engine. 
Japanese made. 
Cat. 0M-7255 

L$19.95 

BARGAIN - ONE PIECE PHONE 
Did you know that you can return your old Telecom phone 
to any Telecom office and receive $30 off your phone bill 
"EVERY" year! So, this phone will pay for itself in four 
months. We've made a huge purchase of one piece phones 
and can sell them for 1/2 of what other companies sell them 
for. This phone is black, has last number redial, mute 
button, on/off ringer, pulse dialling system, easy push 
button operation and a wall bracket supplied. Grab one 
today - and save. 

Cat. YT-7050 AN AMAZING $9.95 

********* E W 

8" "MAX SOUND" SUB WOOFER 
Back in stock! Featured in the subwoofer enclosure 
article Ref: EA June 1992 
This subwoofer has a massive magnet and power 
handling to suit, butyl rubber cone suspension and 
rigid frame. 
Rated power 80 watts rms • impedance 8S2 • voice coil 
dia. 35mm • free air resonance 41Hz • magnet weight 
0.852kg • Dimensions 205 x 197 x 187mm. 
Suitable vented enclosure volume 38L. 

Cat. CW-2150 *******Crtve 
$99.50 

********** 

H 

°Javcar 
ELECTRONICS 

HEAD OFFICE 
6 Leeds Street Rhodes 2138 

Telephone (02) 743 5222 

FAX (02) 743 2066 

POST & PACKING 
$10 - $24.99 $ 3.75 
$25 - $49.99 $ 4.50 
$50 - $99.99 $ 6.50 
OVER $100 $ 8.00 

MAIL ORDERS 
P.O. Box 185 Concord 2137 

ROAD FREIGHT ANYWHERE IN 
AUSTRALIA (up to 20kg) $13.50 

MAIL ORDER VIA 427 
FREE CALL - FOR ORDERS ONLY 
(008) 022 888 
HOTLINE (02) 743 6144 

IR 
E<PRESS 

Walcomtd10 
Cards 

ADELAIDE SA 

BURANDA QLD 

COBURG VIC 

MELBOURNE CITY 

NSA SPRINGVALE VIC 

SYDNEY - CITY 

190 Wright St ( Cnr. Selby St) (08) 231 7355 
Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9-12 

144 Logan Rd (07) 393 0777 

Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4 

266 Sydney Rd (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 Rd Mulgrave (03) 547 1022 

Nr Cor. Dandenong Rd Mon-Fri 9-5.30 Fri 8.30 - Sat 9 - 2 

129 York St. (02) 267 1614 

Mon-Fri 8.30 - 5.30 Thurs 8.30pm - Sat 9 - 4 

BANKSTOWN 363 Hume Hwy Cor Meredith St (02) 709 2822 

Mon-Fri 9 - 5.30 Thurs 8.30pm - Sat 9 - 4 - Sun 10 - 4pm 

GORE HILL 188 Pacific Hwy (Cnr. Bellevue Ave) (02) 439 4799 

Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4pm 

PARRAMATTA 355 Church St ( Cor. Victoria Rd) (02) 683 3377 

Mon-Fri 9 - 5.30 Thurs 8.30pm - Sat 9 - 4pm 

Sunday 10am - 4pm 

PENRITH 199 High St (047)21 8337 

Mon-Fri 9-5.30 Thurs 8.30 - Sat 9-4pm Sun 10-4pm 

RHODES 6 Leeds St (02) 743 5222 

Mon-Fri 9 - 5.30 





Construction Project: 

LOW COST ADAPTER 
MEASURES INDUCTANCE 
Measuring the inductance of wire-wound components has not been easy until now, but here's a 
handy adapter unit which allows the job to be done with a standard digital multimeter. It employs 
sound and accurate circuit techniques, but doesn't involve any costly or expensive components. It 
operates from a single 9V battery and provides two direct-reading measurement ranges. 

by DALE SI VER 

The low cost inductance meter 
adapter to be described is intended for 
use with a standard digital multirneter 
having an accurate DC voltage range, 
but it can be used with pretty much any 
high impedance meter you have, with a 
little thought. 

It will measure virtually any of the in-
ductances used in audio and similar cir-
cuitry, with values in the micro-
henry-millihenry range. RF coils (with 
values down in the nanohenries) will have 
too small an impedance to give an ac-
curate reading, and should be measured 
using a bridge, Q meter or other L-C 
tuned circuit type meter. 
The principle of operation is to have a 

sinewave generator in the audio range, 
which has a constant amplitude, low 
distortion and known frequency. A 
'state variable' oscillator is employed 
here, similar to that used in Phil Allison's 
Ultra Low Distortion Oscillator published 
in Electronics Australia for February/ 
March 1989. 
The oscillator has a measuring circuit 

which monitors the main output level and 
feeds back a control signal to insure that 
the sinewave amplitude stays constant. 
The main output is then fed to a voltage 

to current converter, and the converter 
output attempts to drive the external im-
pedance (the inductor under test) with this 
known current waveform. 
As the current waveform in the induc-

tor will be in phase with the main output 
signal, the voltage waveform across it 
will lead the current waveform by 90°. 
The second stage output of the state-vari-
able oscillator also leads the main output 
signal by 90°, and this output is used to 
control a rectifier circuit synchronised to 
the voltage waveform across the inductor. 
The output of the rectifier is thus a DC 

voltage proportional to the unknown in-
ductance, and this becomes the output 
signal fed to your DMIM. 
Even if the inductor has a large resistive 

component, this will not be included in 
the mesurement, since the rectifier only 
responds to the component of coil voltage 
drop that leads the driving current 
waveform by 90°. As the voltage drop 
due to the coil's resistance is not 'in step', 
being in phase with the driving current, it 
is ignored. 

It may make things a little clearer if we 
take a quick look at basic AC circuit 
theory. The relationship between voltage 
and current for a sinewave AC signal of 
frequency f applied to a real inductor is: 

= Li 
where z = r + j.x 

= r + j.(2rri.L) 
In other words, the voltage drop is 

given by the product of the current i and 
the inductor's impedance z, but z is itself 
complex, being made up of the DC resis-
tance r and the reactance x. The reactance 
x in turn depends upon both the induc-
tance L and the frequency f. 
For all intents and purposes the 

operator j represents a 90° phase shift, 
meaning that there are two distinct com-
ponents of the inductor's voltage drop v: a 
component that is in phase with the cur-
rent i, produced by its resistance r, and a 
component that is 90° out of phase (and 
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leading), produced by the reactance x of 
its inductance L. Of course you can 
measure a coil's resistance directly, with 
your DMM's ohms ranges. And now, 
thanks to this adapter, you can also 
measure its inductance as well. It's actual-
ly a lot easier to build and use the 
adapter than to immediately visualize the 
way it works. 

You'll find the inductance adapter ex-
tremely useful when you're working with 
wound components in things like switch-
mode power supplies, RF interference fil-
ters and audio crossover networks. Not 
only will you be able to check the 
inductance of coils, but you'll also be 
able to fmd shorts in motor and trans-
former windings — where a DC 
resistance measurement can be incon-
clusive. (A shorted turn will dramatically 
lower inductance, without having much 
effect on resistance.) 

Circuit description 
Now let's refer to the full schematic of 

the adapter, to see exactly how the circuit 

operates. The oscillator's main loop com-
prises op-amps IC2:A, D and C, and its 
main output appears at test point A (TPA). 
At the frequency of oscillation (nominally 
101(1-1z), each of the two stages IC2:D and 
IC2:A provides 90° phase lag from input 
to output. 
IC2:C is a summing amplifier, which 

combines a direct feedback from WA 
with the output from IC2:B — which is a 
DC voltage controlled multiplier. JFET 
Q1 and resistors R18-24 also help to 
make up the multiplier, which controls the 
amount and sign of signal fed back from 
the output of stage two (IC2:D, pin 14). If 
only IC2 was installed and the power 
supply section was working, then the cir-
cuit would oscillate but its amplitude 
would build up until distortion occurred. 
To prevent this we have a level control. 
The section of circuit above IC2 on the 
schematic is a synchronous rectifier, 
which measures the amplitude of the volt-
age at WA. IC3:C acts as a comparator, 
turning the sinewave into a square wave. 
The square wave is fed to IC5:A and then 

At the rear of the case are the output 
terminals, for connection to your DMM. 

to IC5:B, producing switching control 
signals which are in phase and 180° out of 
phase with the signal at WA. Op-amp 
IC3:D could amplify the voltage at WA 
by a factor of either 1 or -1, depending on 
the state of the two switch control signals, 
except for the effect of C6. This capacitor 
filters the rectified sinewave, to produce a 

Inside the author's prototype of the adapter. The PC board visible here is an earlier version, which differs slightly from the 
final design as shown elsewhere in this article. 
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Here is the full schematic for the adapter, which uses a novel current drive and 
synchronous detector system to provide a DC output voltage which is directly 
proportional to the value of the inducter under test. 

DC voltage proportional to the amplitude 
of the sinewave at TPA. This is then 
fed back via preset control VR1 to the 
gate circuit of Q 1, to control the multi-
plier stage and hence the oscillator's out-
put amplitude. 
VR1 is used to adjust the amplitude of 

the oscillator to a known value 
(nominally 0.5V p-p), as part of the 
calibration procedure. 
The voltage to current converter is 

made up of op-amp IC3:A and resistors 
R8-12. The output of the converter is con-
nected to the test sockets, where it drives 
current through the unknown external in-
ductor Lx. 
Vx, the voltage drop produced across 

the inductor, is passed to a second 
synchronous rectifier which appears at 
the bottom right of the schematic. The 
synchronous rectifier is made up of 
IC6:B, switches IC4:B and D, and resis-
tors R26-29. This time the switching con-
trol signals come from the output of the 
oscillator's second stage (IC2:D pin 14), 
which is 90° ahead of the oscillator output 
waveform at TPA. 

Preset pot VR2 is used to compensate 
for propagation delays in the comparator 
and inverter sections. This adjustment al-
lows cancellation of the response to any 
resistance component, in the measure-
ment circuit (see calibration section). 
The switching control signals for the 

second synchronous rectifier are derived 
from the output of comparator IC3:B 
(pin 7), and appear at the output of 
IC5:D (pin 11) and IC5:C (pin 10). 
The output of the second synchronous 
rectifier is amplified and filtered by 
op-amp IC6:A before being fed to the 
adapter's output terminals, for connection 
to the external DMM. Switch SW1 is a 
range switch which gives a 10:1 jump in 
final stage gain, to cope with small induc-
tance values. 

Preset trim pot VR3 is used to set 
the output DC offset voltage to zero, to 
give zero output voltage for zero test in-
ductance. 
The power supply section uses a single 
9 volt battery, with ICI (a TL431 shunt 
regulator) used to establish the ground 
potential roughly halfway between the 
Vcc and Vss rails. SW2 is the power 
switch, which should be clearly labelled 
ON and OFF to aid in saving battery 
power. A good alternative would be to use 
a mains voltage adapter which delivers 9 
volts DC. 

Construction 
The prototype of the inductance adapter 

is housed in a small plastic utility case, 
measuring 135 x 94 x 47mm. It's the one 
sold in Dick Smith Electronics stores as 
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Cat. No. H-2503. Everything fits quite 
neatly in this case, but you could 
probably fit it into a smaller or different 
box if you wish. 

Apart from the battery and terminals for 
connection to the DMM and inductor 
being tested, everything fits on a small 
double-sided PC board which measures 
93 x 77mm and is coded 92ima12. This 
mounts up inside the top of the case, with 
the two slide switches SW1 and SW2 
protruding through small rectangular 
holes for convenient access. The inductor 
test terminals are mounted on one end 
panel of the case, with the DMM ter-
minals on the other. The battery fits inside 
the case, near the DMM terminals. 
Assembling the adapter PCB should be 

straightforward, if you use the overlay 
diagram as a guide. The main thing to 
watch is that if you use a PCB without 
plated-through holes, all of the 'via' con-
nections will have to be made by passing 
short wire links through the holes, and 
soldering them on both sides. 
I suggest you follow the usual proce-

dure of fitting the low-profile resistors 
and capacitors first, followed by the trim-
pots, switches and finally the FET and the 
ICs. Take care to make sure that all of the 
polarised parts are fitted with the correct 
orientation — including the ICs, FET and 
electrolytic caps. 
The only wiring away from the board is 

to the inductor test terminals, the DMM 
output terminals and the battery. So when 
all of the components are mounted on 
the board, you should fit both the 
battery snap lead and four short lengths of 
colour-coded hookup wire, for the ter-
minal connections. 
The PCB can then be mounted inside 

the case lid — assuming of course that 
you have previously cut out the two 
small rectangular holes for the slider 
switches. These each measure 9 x 4mm, 
and you may wish to wait until the PCB 
assembly is completed before you cut 
them, to ensure that everything will fit 
together properly. 
The mounting holes in the PCB don't 

align with the moulded spigots provided 
inside the case, unfortunately, so it's 
easiest to mount it using four 18mm-long 
3rrun screws, with countersunk heads so 
that they give a better finish. Four match-
ing holes are cut in the lid, and counter-
sunk to match. Extra nuts are then used on 
the screws inside, to allow the PCB to be 
spaced at the right distance inside the lid 
for convenient switch operation. 
A pair of holes are then cut in both the 

front and rear panels, to take the ter-
minals. With these mounted, the leads 
from the PCB can be connected to the 
various terminals. Then it's simply a mat-

Here are the 
patterns for 
the top and 
bottom of 
the 
inductance 
adapter 
PCB, 
reproduced 
actual size 
as usual. 
Ideally, it 
should 
have 
plated-
through 
holes. 

Here is the 
PCB overlay 
diagram to 
guide you 
In wiring it 
up. The 
connections 
to the 9V 
battery and 
DMM 
output 
terminals 
are at 
upper right, 
while those 
for the 
inductor 
under test 
(Lx) are at 
lower left. 
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Speaker Transformers 
7000 to 15/OHM 5W 57 
7000 to 3.5 OHM 15W $10 
5000 to 3.5 OHM $7 
Speakers 
5x7 $5 6x4 54 5", 8 Watt 55 

SPECIAL Electostrlic 5' healers gape 

Car Radio Suppressors 
4 lor 52 
Valve Sockets 9 Pin 4 for 52 
Octal $1 see 
Stick Rectifiers f1120SC 52 
Transistors AD 161-162 pair 53AD 
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inline fuse holders 4 tor St 

Shielded leads 7ft 3.5 to 35 $1 
351x6651 

6.510767k 

irdine 8" ne Pie 
& Sockets 4 for $1 

Chrome Il. push on knobs RRP 
51.20 ea 10 tor SI 
Mixed Capacitors fresh stock 100 for 
$2 
Mixed Resistors all handy values 
100 for $2 
Side pat Knobs 10 tor SI 
IFS 455K for Valve radios 52 ea 
Oscillator Coils 51 ea 
Dynamic MicrophOne Desk type Hi 
IMD oniort switch 54 pp $1 
Terco Microphone Cerna $2 PP 
El 

' 

Shielded Cable 20 cents a metre 

Tag Strips 10 tor 51.00 Mixed 

Two Way Speaker Crossover 
Network $2 

Capacitors 
6N8 150V 50c 
1000uF 16V 50c 
1000uF 50V Si ea 
0.0039uF 1500V 50c 
0.0068 250V 10 for 51  
47uF 63V 51 ea 
47uF 160V 3 for 51 
470uF 16V 3 tor si 
47uF 200V si ea 
0.1 uF 250V 5 for $1 
680uF 40V 3 for 51 
0.027 250V 410e 51 
10uF 25V 10 for Si 
22uF 160V 510, $1 
9039mfd 400V 4 for 51 
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SUPER SPECIALS 
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HORN TWEETER ... .. 
006m, 30 Witt 
Crossover 31012 jai 
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2.000/20,000 105db 

Shielded Cable Audio Leads 7 tt 
with plugs 6.5 to 3.5 
3.5 to 3.551 each 
TRANSFORMERS 240V to 63 
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61(7 $10 EF50 $5 &I5 510 
EF80 110 64 510 6C08 510 
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6818 55 5,154 510 6406 $10 
64.17 510 Re 57 6456 $ 10 
6547 510 6V6 $10 6408 $ 10 
124%7 510 6L6 515 6136 $10 
68(15 $10 64M8 SI 0 6005 510 
6096 58 6,SL7 510 124U7 510 
6597 510 2050 $10 12018 $10 

12417 $10 

R.C.A. plugs and sockets 50c . 

2.5mm sockets 4 for S1 
3.5mm sockets 4 for 51 
6.5mm sockets 4 for Si 

4 for 51 
Speaker plugs & Sockets 
4 pin 50c Pair 
2 pin 50c pair 
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Low cost inductance adapter 

PARTS LIST 

Semiconductors 
Q1 BF245C junction FET 
IC1 TL431 regulator 
IC2,3 TL084 quad op-amp 
104 4016 quad bilateral switch 
IC5 4011 quad 2-input NAND gate 
106 LM358 dual op-amp 

Capacitors 
01.2 3.3nF metallised polyester 
03 330pF ceramic 
C4,5 0.1uF metallised polyester 
06 0.22uF metallised polyester 
07 1.0uF metallised polyester 
08,9 10uF 25VW PCB-mount 
electrolytic 

Resistors 
(All fixed resistors 1/4W 1%) 
R1,8,9,10,11,30,36 

10k 
R2,14,15,16,17 

47k 
R3 68k 
R4,5 3.3k 
R6 1.5k 

R7 1k 
R12,20 470 ohms 
R13,22 22k 
R18,34 1.8k 
R19 2.2k 
R21,26,27,28,29 

33k 
R23 220k 
R24 5.6k 
R25 39k 
R31,33 75k 
R32 680k 
R35,37 100k 
VR1 10k linear preset pot 
VR2 100k linear preset pot 
VR3 500k linear preset pot 

Miscellaneous 
SW1,2 DPDT miniature slider switch 
Plastic utility case, 134 x 94 x 47mm; four 
screw terminals (two red, two black); 
double-sided PC board, 93 x 77mm, 
coded 92ima12; 9V battery and snap 
cable; four 18mm x 3mm countersink-head 
screws, with 12 nuts to allow positioning 
and spacing PCB inside case; solder, etc. 

ter of fitting the battery (perhaps held 
down by a small strip of Velcro), to com-
plete the adapter. 
I suggest that you don't snap the case 

together until you've tested and calibrated 
the adapter, though - this type of case is 
held together with plastic clips, and these 
don't take too kindly to repeated opening 
and re-closing... 

Calibration 
Calibration is fairly easy, as there are 

only three preset controls. VR1 controls 
the oscillator's main output level and thus 
the current going through the inductor 
under test. 
Use this control to adjust the voltage 

reading on your meter, to read correctly 
for an inductor of known value. 
You can get a linH inductor (or there-

abouts) and either find its exact value 
using a bridge, or use the marked value. 
Then on the tow' range of SW1 (R31 

in circuit), adjust VR1 until the output 
voltage reads 1 volt, or the correct reading 
to suit your inductor. You may have to 
subtract some offset. 
The second control, VR2 is used to 

balance out any resistance sensitivity. Use 
a 1k resistor across the unknown ter-
minals and use this control to get a zero 
voltage output reading. (Actually any 
resistor in the range from 100 ohms to 2k 
will work fine.) 
The third adjustment will allow you 

to zero out the voltage reading when 
the inductance is zero. This should be 
set up before and after the other two 
adjustments. 

Connect a short wire between the test 
input terminals and use VR3 to zero the 
output volts. 

That's all there is to it. Your inductance 
adapter should now be ready to use. (C. 

THE SERVICEMAN 

Continued from page 49 

yoke, around the neck of the tube to add a 
further degree of mechanical support to 
the whole assembly. The purity rings 
went back without any trouble and at 
switch on, up came a perfect picture. 
There was just one still unexplained 

feature of this story - tilting the yoke 
should have displaced the picture. But 
as far as I could tell, the picture was 
still more or less centrally located on 
the screen. 
I can see how the fore and aft move-

ment of the yoke caused the coloured 
rings. But for the life of me I can't see 
why the picture remained centred, 
when the yoke was tilted quite a few 
degrees downward. 
From start to finish, this job had taken 

no more than half an hour, and had cost 
half a tube of Super Glue. 
Yet when I first saw the set, I would 

have given nothing for its chances of ever 
being restored. It was the nearest thing to 
an apparent writeoff that's ever entered 
my workshop! 
I hope you'll join me again next 
month. • 
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VISIBLE LASER 
DIODE BARGAIN 

Brand new 5mW-670nM 
laser diode, plus a 
collimating lens, plus a 
driver kit plus hardware, 
plus instructions. 

$89 
Item No. 0164 

LARGE LCD 
DISPLAY 
MODULE 

Brand new Hitachi 
LM215X8, 480 X 128 dot 
displays at a small 
fraction of their real value. 

$39 
Item No. 0132 

Controller IC (surface 
mount) $5. 28 pages of 
data $3 

A 5mW gunsight at an 
unbeatable price. 

$279 
Item No. 0108 

Includes one "Free" rifle 
or pistol mount. 

LASER POINTER 

High quality pen sized 
5mW laser diode pointer 
for teachers, doctors. etc. 
On Special 

$180 
Item No. 0101 

VERY LARGE 
LCD DISPLAY 
MODULE  _ 

Brand new large 640 X 
200 dot matrix LCD 
displays with built in 
drivers. Limited supply at 
a small fraction of their 
real price! 

$99 
Item No. 0166 

An LSI surface mount 
controller IC for this 
display is available 
elsewhere for about $35. 

12V GEL 
BATTERIES 

New 12V/1.9 Hr. German 
Gel batteries. Fresh stock, 
charged. Dimensions are 
178 X 60 X 33mm. 
Limited quantities at 

$17 ea 
or 3 for $45 

SINGLE CHIP 
MICRO CO TER 

Telephone display based on 
an NEC uPDT503 single chip 
microcomputer and an LCD 
display. Has ALU, 8 bit serial 
interface, ROM, RAM, I/O 
lines, time and date display. 
Xtal oscillator, and a 
dedicated LCD display. 
Features extremely low power 
consumption at 3.5-6V 
operation. A connection diagram and microprocessor 
data is included. CLEARANCE AT: 

$9 ea. or 5 for $35 
Item No 0133 

rge  

12V OPERATED 
LASER BARGAIN 

ASe.4,s, 

Two used 3mW Siemens 
He-Ne visible red laser 
tubes, and one of our 
efficient 12V universal 
laser supply kits. 

J29- - $99 
Item No. 0105X 

The second tube is a 
Christmas Bonus till end 
of January 1993 only. 

GREEN LASER 
HEADS 

Brand new 1-1.5 mW laser 
heads that produce a 
brilliant green output 
beam. Because of the 
relative human response 
these appear as bright as 
about 5 mW red He-Nes. 
Very large: 500mm long 
by 40mm diameter. Lead 
and high voltage 
connector attached. Very 
limited quantities. "Ring" 
to check availability. 

$590 
item No 0104 

ge.91) [ 2.) 1 WA, 

Small PCB Assembly based 
on a ULN2232 IC. This device 
has a built in light detector, 
filters, timer, narrow angle 
lens, and even a siren driver 
circuit that can drive an 
external speaker. Will detect 
humans crossing a narrow corridor at distances up to 3 
metres. Much higher ranges are possible if the detector 
is illuminated by a remote visible or IR light source. Can 
be used at very low light levels, and even in total 
darkness. With IR LED. Full information provided. The IC 
only. is worth $16! OUR PRICE FOR THE ASSEMBLY 
IS: 

$ 6 ea. or 5 for $25 
Item No 0163 

IR BINOCULAR 
VIEWER 

High quality ex- military 
helmet mount binocular 
viewer. Limited stock at 

$599 
Item No 0125 

Includes one "Free" 
130mm glass IR filter. 

Brand new 6 volt 1 watt 
amorphous solar panels. 
Two of these in series 
make a great 12V battery 
maintainer/ 
charger. Incredible 
pricing. 

$ 10 ea for 10 for 585 
Item No. 0130 

STEPPING 
MOTORS 

Brand new units. 
Diameter 58mm, height 
25mm, 5V operation, 
simple to drive (two phase 
— 6 wires). 7.5 degree 
steps, coil resistance 6.6 -.-
ohm. 

$12 
Item No. 0140 

6V GEL 
BATTERIES 

Brand new Japanese 
6V-500 mA Hr. Gel 
batteries. Fresh stock, 
charged, and very 
compact. 57 X 50 X 
13mm. Limited quantity at 

$7 per pack 
or 5 packs for $30 

BARGAIN 
MONOCULAR 

VIEWER 

A very small but complete 
IR telescope which only 
needs an EHT power 
supply, which is provided 
in kit form. 

$279 
Item No. 0121A 

Includes a "Free" 75mm 
IR filter. 

Brand new large precision 
projection lenses, which 
were originally intended 
`or big screen TV 
projection systems. Will 
project images at close 
proximity, onto walls and 
screens and it has 
adjustable focussing. 
Main body has a diameter 
of 117mm and is 107mm 
long. The whole assembly 
can be easily unscrewed 
to obtain three very large 
lenses: two plastic and 
one glass. The basis of 
the cheapest large 
magnifier or projection 
system? Experimenters 
delight at 

ONLY 28 

EHT GENERATOR 
Based on a brand new, very 
compact modern EHT flyback 
transformer which includes an 
EHT diode rectifier. We supply 
the transformer, a very simple 
circuit, and the components to 
suit. All you need to make a 
very simple EHT. DC or 
pulsed AC supply. Powered 
from 12V DC supply. Great for 
EHT experiments. EHT 
testing, plasma displays. etc. 
Total price for the transformer 
and the components is ONLY: 

$17 
Item No. 0161 

MAINS POWER 
SUPPLIES 

Brand new regulated 
power supplies. 240V 
mains in — 13.6V or 14.2V 
at 1.8A continuous output. 
Less than 2mV Pk-Pk 
ripple at 1.7A. Has 
additional output 
terminals for battery 
charging. 450 mA 
maximum. Approved 
Australian made units that 
employ a low profile 
Ferguson PL18 — 40VA 
transformer, and a 
regulator circuit (easily 
modified), in a very 
compact, all metal 
housing: 170 X 95 X 
50mm. Mains lead — 
plug attached 1.8M long. 
Information/specifications 
provided. Limited 
quantities at: 

no ea.  
ARGON LASER 

HEADS 

Used air cooled Argon 
laser heads that produce 
a BLUE beam! Power 
output is in the 30-100mW 
range. Limited stock, at a 
fraction of their real value: 

$800 
For the Argon head only. 
We also provide a circuit 
for a power supply. 

Item No 0109 

Stock up on this LIMITED 
STOCK surplus item. 
Circuit supplied. Brand 
new. 6-12V (6V/50mA, 
12V/150mA). GIVEAWAY 
at 

$ 6 ea. 
or 5 for $25 

New 40mW helium neon 
(visible red) laser tubes: 
One metre long! Need 
approximately 3KV at 20 
mA to operate. For discos. 
displays, holography, etc 
Incredible introductory 
price: 

$990 
We should have 
suggested power supply 
circuit to suit, al the time 
of publication. 

NICAD BATTERY 
PACK 

A complete nicad battery 
power pack that was 
intended to be used in 
emergency lighting 
applications. Contains 17 
"D" size 1.2V/4 AHr 
batteries which can be 
easily separated into 
individual cells. New 
packs in their original 
packing. 

$75 per pack 

ELECTRONIC 
KEY KIT 

Use them to activate door 
strikers for entering 
buildings, car alarms. 
cental locking, the most 
secure key ever (see E.A. 
July 92). ON SPECIAL (ir 

$49.90 
For two keys, and one 
decoder kit. 

11/. 

A high quality laser beam 
diverging (beam 
expander) glass lens. 
mounted on an aluminium 
plate. with mounting 
screws provided. 
Dimensions: 25 X 25 X 
6mm. Use it to expand 
the laser beam for 
Holography. Special 
Effects. or one of the two 
lenses required to fine 
focus a laser beam. for 
Surveying and Bar Code 
Reading. 

$9.90 

RING OR WRITE TO OBTAIN A BROCHURE LISTING THESE 
AND OTHER PRODUCTS AND KITS 

OATLEY ELECTRONICS 
PO BOX 89, OATLEY, NSW 2223 

Telephone: (02) 579 4985 Fax: (02) 570 7910 
MAJOR CARDS ACCEPTED WITH PHONE AND FAX ORDERS 

Certified p&p: S6 in Aust. NZ ( Airmail): $ 10 

READER INFO NO. 11 





The advent of American metal valves 
Sixty years ago, there was a lot of covert research going on in a laboratory of America's General 
Electric Company. The ultimate outcome was a revolutionary family of octal-based metal valves 
which were to have a considerable influence on valve development for more than a decade. 

During 1930, in a major restructuring 
resulting from both internal pressures 
and the threat of US Government anti-
trust litigation, RCA, which had pre-
viously been only an operating and 
marketing organisation, took over from 
two of its principals — General Electric 
and Westinghouse — the manufacture of 
its own receiving valves and radio equip-
ment. An outcome of the legal negotia-
tions, which were not resolved until the 
end of 1932, was that GE agreed to pro-
vide a measure of competition by resum-
ing radio manufacture by mid-1935. 
GE had disbanded its valve and radio 

manufacturing facilities in 1930 and 
now, at the beginning of 1933, had to 
reinstate these organisations in readiness 
for the new venture. One thing was clear 
right from the start. To succeed in the 
by-now very competitive market, the 
new GE receivers would need to offer 
something radically different. 
The aspect decided on was valve de-

velopment, and initially a lot of research 
was carried out on what was to become 
the beam tetrode. But it soon became 
clear that this was not going to be novel 
enough to base a new venture on. 
While this work was under way, an 

associate company in the UK, British 
General Electric (Osram) introduced in 
May 1933 their 'Catkin' metal valves, 
described in this column for November 
1988. Also, since 1931, the industrial 
section of American GE had been study-
ing the possibility of making thyratrons 
(gas-filled valves) in metal envelopes. 
There were many detail problems to be 
solved, especially welding and seals, but 
by late 1933 GE had, based on this re-
search, produced a practical design. 
Metal valves could, it seemed, work — 
and they might provide the novelty for 
the new venture. 
Meanwhile RCA, by now a major 

valve manufacturer, had been busy with 
their own research and development. 

Early in 1933 they had produced the 
'Acorn' valve, which could be used for 
much higher frequencies than conven-
tional valves. This led to the develop-
mental forerunner of what became the 
button base — familiar in the later 'all 
glass' miniature and noval based valves. 

'Flat press' base 
As an offspring of the electric lamp, 

early valves had evolved with the same 
method of electrode support. As can be 
seen in the left of Fig.1, a glass sleeve 
had one end flattened and embedded in 
this were the electrode support and lead 
out wires. The other end of the sleeve 
was fused to the bottom of the envelope. 

Fig.1: The internals of a traditional type 
42 (left) show clearly how the 'press' 
with in-line element supports gave 
poor support. At right is a late-model 
Sylvania 6V6GTA, showing the 'button' 
type base which was first developed by 
RCA for the 'bullet' tube, and then used 
In the metal octal valves. 

This form of construction had several 
shortcomings. It produced an undesir-
ably tall assembly, with the extra length 
of the leads degrading high frequency 
performance. With electrode support in 
only one plane, mechanical stability was 
also poor. A further weakness was the 
separate base, cemented to the glass, 
which frequently became loose. 
By mounting the supports in a circle in 
a flat button of glass, RCA solved all 
these problems in one move. Not only 
was the new assembly more rigid, but the 
lead length was significantly reduced 
and it was even possible to eliminate the 
base by embedding the contact pins in 
the glass button. 
RCA had heard rumours of mysterious 

goings-on with metal valves at GE, and 
so embarked on a programme of devel-
opment of an alternative valve to be filed 
away 'just in case'. The outcome was the 
'bullet tube', incorporating the button 
base and fitted with a metal shield. Sig-
nificantly, the final version had a revolu-
tionary new eight-pin base with a 
locating spigot. 
The bullet tube/valve was never put 

into production, although as can be seen 
from the right-hand side of Fig.1, the 
button base and the octal socket ulti-
mately came together in a late form of 
the GT valve, to produce something very 
similar. Not until 1939 did the all-glass 
button base appear in production valves, 
the first being the miniature 1.4 volt bat-
tery series. 

'Wired in' valves 
Meanwhile, by early 1934 the basic 

design and manufacturing procedures for 
what was to become the metal series had 
been completed by General Electric. 
The proposal was that rather than using 
sockets, these valves should be wired in 
permanently; and samples were made 
accordingly. 
Having dismantled their receiving 
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Fig.2: The original nine GE/RCA metal octal valves, as listed in the table at lower right. The 'bird cage' construction used 
for the 5Z4 rectifier (far right) proved unreliable, and was soon changed into that used for the 6F6 (far left). 

valve manufacturing division four years 
previously, GE must have been unsure of 
their ability, in the time available, to un-
dertake the massive tooling and estab-
lishment necessary for the mass 
production of a radically new type of 
valve. Instead, approaches were made to 
RCA to undertake the manufacture of the 
metal valves. RCA agreed and towards 
the end of 1934, in great secrecy began 
to set up the necessary machinery. 

The octal base 
One aspect of the GE design that RCA 

was unhappy about was the elimination 
of the valve socket. GE agreed that the 
metal valves should have plug-in capa-
bility, and accordingly they were fitted 
with the same octal base that RCA had 
developed for the bullet valve. 
That this was a good choice has been 

confirmed by history. The octal socket 
has proved to be one of the most success-
ful, versatile and reliable of the numer-
ous types that appeared during the long 
history of the thermionic valve. At the 
practical level, the spigot makes accurate 

TYPE 

THE ORIGINAL NINE METAL VALVES 

FUNCTION 

524 RECTIFIER 
6A8 PENTAGRID OSCILLATOR/MIXER 
6C5 GENERAL PURPOSE TRIODE 
6F5 HI MU AUDIO AMPLIFIER 
6F6 OUTPUT PENTODE 
6H6 DOUBLE DIODE 
6J7 SHARP CUTOFF PENTODE 
6K7 VARIABLE MU PENTODE 
6L7 PENTAGRID MIXER/AMPLIFIER 

CHARACTERISITICS 

SIMILAR TO 83V 
REPACKAGED 6A7 
MODIFIED 6C6/77 
NEW DESIGN 
REPACKAGED 42 
NEW DESIGN 
REPACKAGED 6C6/77 
REPACKAGED 78 
NEW DESIGN 

Fig.3 (left): The Internal structure of the 5Z4 'bird cage' 
rectifier (right) resembled the earlier English Marconi-Osram 
Catkins, with their vacuum-tight anodes. Raytheon's first 
version of the 5Z4 (left) retained the traditional glass 
technology, and should strictly have been called a 5Z4MG. 

location in the socket much easier than 
does most other types and, significantly, 
the octal socket has been adopted for 
other purposes such as plug-in relays. 
On April 1st 1935, RCA and GE un-

veiled the revolutionary new all-metal 
valves, to be featured in their new 
season's receivers due for release in Sep-
tember. This move put the rest of the 
industry, who were already committed to 
production of their new season's models, 
into shock. There followed a high pow-
ered advertising and publicity campaign, 
and RCA and GE made a killing with the 
1936 models. 
The technical press had a field day, 

some writers even implying that techni-
cians would have to learn a new ad-
vanced technology! In Australia, AWV 
gave full details of the series in the Octo-
ber 30th 1935, issue of Radiotronics. 

Family of nine 
Unlike the English Catkins, which 

never had a frequency converter, diode 
or rectifier, the American metal valves 
entered with a full range. This was a 

strong selling point, as metal valved re-
ceivers could use completely new types. 
As shown in the table, there were nine 

different types in the initial RCA release, 
but only three were completely new de-
signs. Five were based on currently pop-
ular valves, and the rectifier was a 
derated version of an existing type. 
Of the new types, the 6L7 was the 

most revolutionary, being effectively an 
RF pentode with two control grids. Its 
chief function was as a frequency con-
verter, with a separate oscillator valve. 
This combination, intended for more 
elaborate receivers, was superior to that 
of the 6A8 pentagrid oscillator/mixer 
whose performance fell off seriously 
above about 15MHz. 
The 6H6 was the first double diode, 

apart from rectifiers, in the 'main 
stream' American range. With indepen-
dent cathodes, it had a potential versatil-
ity that was rarely used fully. The 6H6 
was often used in combination with the 
third of the new designs, the high-mu 
`resistance coupled' 6F5 triode — which 
was more or less the equivalent of the 
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triode section of the popular double-
diode-triode type 75. 
Two puzzling features of the original 

metal range have often been debated. 
First was the use of existing designs in 
what was supposed to be a revolutionary 
new type of valve. One argument is that 
development time ran out. 
The other mystery was the absence of 
a combined diode/triode or diode/pen-
tode. This meant that if a receiver was to 
have AGC, by now standard on all but 
the cheapest of models, an additional 
valve socket was required. This may 
have been a ploy to foil last minute 
changes to the new valves, by manufac-
turers already tooled up for the new 
season's models. 
An unconvincing argument was that 

too many difficulties were encountered 
in initial attempts to make such a combi-
nation valve. But after all, there were 
several such valves in the RMA range by 
that stage. 
Now, after more than half a century, 

complete answers to these questions are 
unlikely ever to be found. 

The missing tenth 
One strange aspect of the metal valve 

saga was the existence in the initial se-
ries of a tenth valve. Early pre-release 
advertisements list nine valve types, but 
instead of the 6F5 high-mu resistance 
coupled triode there is a 6D5, using the 
same shell as the 6F6. 
The Australian Radio Trade Annual 

for 1936 includes all 10, but RCA valve 
manuals have never acknowledged the 
6D5. There is little evidence of its ever 
having been used in a receiver, but spec-
imens exist. The 6D5 was an indirectly 
heated output triode, with characteristics 
intermediate between the old 45 and 
those of a triode connected 6F6. Appar-
ently it was realised that there would not 
be be much demand for such a valve, and 
by the release date, the 6F5 had taken its 
place in the RCA list. 
There were initially three envelope 

patterns, plus a short lived 'bird cage'. 
The 6H6 was unique with a very squat 
shell, whilst the high-dissipation output 
and rectifier valves had the plain taller 
cylindrical envelope. More shapely, with 
stepped tops, were the 6C5 and those 
with grid caps. 
The original 5Z4 was anomalous, in 

that its appearance and construction 
were unlike the rest of the metal family. 
In fact with its perforated protective 
cover and internal construction, it 
closely resembled the Marconi/Osram 

'Catkins' of 1933. Inside were two pen-
cil-thin vacuum tight anodes, surround-
ing indirectly heated cathodes. 
Some manufacturers, when they got 

into the metal valve business, used the 
traditional glass envelope inside the per-
forated 5Z4 shell. 
The smaller pioneer metal valves 

proved to be very successful, and were 
the progenitors of what was to become a 
large family. Initially there were some 
teething troubles with the 6F6, to be later 
rectified, but a major concern was the 
5Z4 which in its original form proved to 
be unreliable. It was soon redesigned to 
eliminate the breakdown problems and 
to fit in the 6F6 type shell, but receiver 
manufacturers remained suspicious and 
thereafter favoured the proven glass-
shell 80— resurrected with an octal base 
as the 5Y3G. 

Hybrids 
By the end of 1935, five major US 

valve manufacturers had joined RCA as 
metal valve makers, leaving the second-
ranking makers with a problem. Ma-
chinery for the new processes was 
extremely expensive, but they had some-
how to be in the market. 
The initial solution was the hybrid 

'metal glass' valve. Existing facilities 
were adapted to produce glass valves 
with slightly narrower than normal, 
straight-sided envelopes. These were fit-
ted with an octal base and a black 
painted thin metal shield. The result was 
quite a bit taller than the true metal type, 
but the metal glass valves, with an 'MG' 

FIg.4: The 'metal glass' construction 
was the easy way out, for some makers 
faced with massive re-tooling costs. 
Hytron's 6Q7MG (left) used a tubular 
glass envelope with a metal shield; the 
Arcturus 'Coronet' series (6A8,centre) 
looked less traditional, but still had an 
Internal glass envelope; while Ken-Rad 
(right)only progressed to metal valves 
in 1935, making the MG type until then. 
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Fig.5: A cutaway drawing of the Inside 
of a 6K7 metal octal valve, as shown in 
early RCA (and AWV) data books. The 
various components are Identified; 
note the exhaust tube Inside the octal 
base's central spigot. 

name suffix, served until the industry 
sorted itself out a year or so later. 
One variety of metal glass valve de-

serves special mention. Arcturus, notable 
earlier for their blue glass envelopes, 
produced their 'Coronet' metal clad se-
ries. The stem, instead of ending in a flat 
press, had a circular crown of support 
wires — hence the name. 
This construction permitted the Coro-

nets to be shorter than the other makes of 
MG valves, and Arcturus even made ear-
lier valve types with the MG construc-
tion and including the octal base! This 
led to the slightly ridiculous situation of 
early 2.5-volt filament types like the 27 
being available in Coronet form, but 
needing octal conversion adaptors to fit 
the receiver sockets. 
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Fig.6: With the metal valves appeared 
the reliable octal base, which proved to 
be very successful and long-lived. 

Metal valves were not made in Aus-
tralia, and those with the Philips brand 
were probably made by RCA. A 1936 
Australian Philips Technical Communi-
cation treads a narrow path between en-
thusiasm and damning with faint praise, 
in promoting their American metal valve 
range. Philips was about to launch its 
6.3-volt Red Series, and they stated 
bluntly that the metal series was, for 
commercial reasons, released in a 'some-
what imperfect state of development'. 
This statement reinforces the theory of 
insufficient time for the design of a full 
range of new types. 
We've only been able to cover the 

birth of the octal valve, in this article. 
The subsequent story occupies a signifi-
cant place in valve history, but will have 
to wait for a future column. 

Several Australian receiver manufac-
turers were quick to use the new valves, 
but as time went on, fewer metal valves 
were used in locally made sets. Next 
month we will describe one of the early 
Australian-made receivers using metal 
octal valves. 

Collector's Corner 
Where readers display prized items of radios and other equipment from 
their collections, and/or seek information from other collectors... 

Early RAN set 
I noted your new 'Collector's Corner' fea-

ture, and decided to write in. Hopefully 
someone may be able to identify a receiver 
in my possession; I have been unable to 
locate any information other than the place 
of manufacture and a rough estimate of the 
date. The case is of mahogany, with a top 
panel of ebonite. All fittings are of brass and 
ebonite. 
The circuit is a loose coupler with two 

fixed crystal detectors, one acting as a 
backup. A crystal bias voltage is present, 
suggesting the original use of carborundum 
detectors. There are two variable resistors, 
mounted on slate blocks, to vary the bias 
supply. Fine tuning is achieved with a sliding 
air capacitor of the type used in some of the 
early Marconi equipment. 
Two brass brackets are attached to each 

end of the receiver, to bolt the unit to a table 
for use at sea. Markings on the top of the set 
read 'Royal Australian Navy', Randwick' 
and 'N13/25'. 
From general wireless history I know that 

the Navy purchased Father Shaw's 

Randwick Wireless Factory (the first in Aus-
tralia) in 1917, and production ceased in 
1922. I suspect this receiver was built be-
tween 1919 and 1921, but am not exactly 
sure. 
I would be most grateful if anyone can 

supply more information on this receiver. By 
the way, thanks for Peter Lankshear's ex-
cellent Vintage Radio column. (M.F., East 
Bentleigh Vic.) 

Replica specialist 
My hobby is not collecting and restoring 

old radios, but building replicas of sets 
originally built in the period from 1921 to 
1941. So far, I have built three crystal sets, 
four one-valve sets, a short wave set and 
others. l enclose a couple of photographs. 
The Ultra Audion one-valve set is my pride 
and joy. 

It gives me great pleasure to listen to 
these old sets and marvel at their efficiency. 
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Valve 
Electronics 

ji Sales Repairs Restoration 
land Overhaul of: valve 
.iradios — audio gear 
instrumentation. 
• 12 month warranty on all 
work 
Parts sales, circuit copies, 
custom construction of 
valve gear. 
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60 Australia St Camperdown 
NSW 2050 Phone: 557 2212 
Closed all of January 1993 

First edition Vintage Radio Calendar, in 
full colour. Featuring a selection of 
Australia's most photogenic radios. Ideal 
Christmas gift for friends and collectors 
overseas. Available from 
RESURRECTION RADIO 

51 CHAPEL STREET, 
WINDSOR, VIC. 3181 
Ph. (03) 529 5639 
CREDIT CARDS ACCEPTED 

READER INFO NO. 13 

The main difficulty is in finding vintage 
variable condensers, variable grid leaks, 
dials, rheostats and valve sockets. 
Back in 1921 we had to be satisfied to 

listen to Morse code, as the only broadcast-
ing stations were over 1000 miles away, and 
of low power. Boys with only pennies to 
spend had to make most of their own parts, 
as well. We even made our own crystals. 
By the way, I still have a pair of 

Stromberg-Carlson headphones as shown 
on page 30 of the September issue. They 
still work, too. (K.J., Nelly Bay, Old.) 

Need some information on a piece of old 
equipment? Or perhaps you'd merely like 
to brag about a prized item in your collec-
tion. Either way, write to Collector's Comer, 
c/- Electronics Australia, PO Box 199, Alex-
andria 2205. Enclose a photo if possible. 
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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 
p us $5.00 for your inconvenience. 

Mini Home PABX Telephone Exchar. 
Kit (SC Aug/Sept 92) NEW 

KIT 
This great unit allows you to place 
calls on hold, intercom other 
extensions, answer calls from any 
extension and transfer calls. It is 
expandable up to 10 extensions, and 
is compatible with all DTMF (touch 
tone) telephones. Operation is as 
simple as pressing 'a to place a call 
on hold, press the extension number 
(0-9) and the respective station rings. 
Once answered, you have a two way 
intercom, with which you can announce a call. To pick up the incoming call from 
hold press '4'. A neat feature is that all extensions will ring when an incoming call is 
placed on hold for 30 seconds so that it won't be forgotten. The Basic kit is complete 
with power supply, case and facilities for 3 extensions. Extra extension boards allow 
expansion in multiples of 3. Simple operation, fantastic for home or small office. No 
more shouting from room to room. Not Austel Approved. 

K 1430 Basic Kit $189.00 K 1435 Expansion Board $79.95 

31/2 Digit LCD Panel 
Meter Kit (S.C. Sept '92) 
Ideal addition to power supplies, voltage 
meters. current meters etc. It can be 
calibrated to accurately read 2mV, 2V, 
200V. Requires 9 volt power supply. 
Programmable decimal point. 

NEW 
K 2528 $34.95 KIT! 

Multi-Station Headset Intercom Kit 
(SC June/July 92) 
This multi-station headset intercom ll is er7 
designed to provide clear communication in ° og  
high noise environments such as at race 0,9 ,31°" 
tracks and rock concerts. It is designed to ee old 0, 
operate with a headphone and mic Cceinu,se°` 
combination. Each headset requires a station ose 
module. Stations are simply connected in a 
daisy-chain fashion. Up to 12 units (stations) 
can operate from the power supply. Features 
low noise circuitry and compares favourably 
to many commercial equivalents. Mics can be 
switched on continuously at one time for 
hands free operation of all stations. Also 
includes visual and audio call function. 
Ideally suited to our C 9055 headset/mic and 
the C 9070 noise attenuating Aviation 
Headset. 

K 5250 Station Module $74.95, K 5255 Power Supply $64.95 

Ni-Cad Battery 
Discharger Kit 
Designed to rid your nicad 
batteries of the 'memory effect' 
and regain full recharge 
potential. It discharges your 
nicads correctly to enable a full 
recharge. Suits most battery 
packs. Great for mobile phones, 
battery drills. toys etc. 

K 1840 $24.95 

Drill Speed Controller Kit 
(S.C. Sept '92) 
Variable speed 
controller for 240V 
power tools iEV1 
including drills, 1̀ ,, i-r 
power saws, 
engravers etc. 
suitable for brush-
type tools up to 5A. 
Not suitable for 
globes or radiator 
heaters. 

Sub-Woofer Adaptor 
Kit (EA May '89) 
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. Requires 12V AC or M 9020 
plugpack. 

K 5560 $29.95 
2 Way Active Crossov.., 
(E.A. Jan '92) 

This great new kit enables you to 
customize your sound system in 
your car or at home. The circuit 
simply connects between the audio 
source and the amplifiers. There 
are two outputs, one for bass 
and another provides signal for the upper range. Thus each amp is dedicated to a 
frequency range ( i.e. one for bass, one for midrange and treble). Because no 
passive crossover is required in the speaker one per channel is required. Operates 
on • and - 15v rails. The result is a much better sound with less distortion. 

K 5570 $19.95 

Four Digit Combination 
Lock Kit 
(SC Dec '90) K 1925 $44.50 
This 4 Digit Combination 
Lock is bound to prove useful 
in many applications. Such as 
accessing alarm systems, 
electronic doors, ignition 
killers or just about anything that comes to mind. 
Momentary or latched relay output. 

Door Strike 
Ideal for security access 
areas, this high quality 
lock will fit most door 
lams. Operates from 12V 
AC or DC. Ideally suited 
to l< 1925 Combo Lock 
K it 

S 4390 $39.95  

K 8010 $39.95 

Apologies 
In September & 
October ads we 

incorectly advertised a 
K 3301 Power Supply 
Option for $4.50. This 
should read $29.50. 

ALTRONICS 
apologises for the 
inconvenience. 

High Power Amplifier Modules Kit 
(SC Dec '87) 

All components, including output transistors mount on a single 
PCB. Suitable for high quality guitar amp, public address or in a 
high fidelity stereo amplifier. Kit includes angled heatsink 
bracket, main heatsink and a in-built polyswitch for loudspeaker 
protection. Full specs available on request. 

K 5140 100W Version $6.91(5 NOW ONLY >55.00 

K 5150 150W Version $98,45 NOW ONLY $ 85.00 

Digital Altimeter for Gliders 
This compact digital altimeter can 
display altitude up to 19.990 feet with 10 feet resolution. 
Accurate to better than 3.5 percent. A must for 
hang-gliders, ultralights etc. Operated on 9V battery. 

K 2580 $299.00 

Megohm Meter Kit (EA May 89) 
Checks electrical wiring and appliances for 
insulation breakdown by passing high voltage 
(selectable 500 or 1000V) at low current through 
the test appliance. Includes calibrated megohms 
scale. Great for checking transformers, wiring etc 
Requires 6 AA batteries (not included). • est 

K 2555 $79.00 °suer' I einir Kit! 

‘.;oiour TV Pattern Generator Kit 
(S.C. Nov'91) 
This great kit makes servicing 
and aligning TV sets much 
simpler. Patterns include • 
Checkerboard • Crosshatch 
• Red Raster • Dot • 
Colour Bars • Greyscale. A must 
for any serious service person. 
Requires M 9020 12V AC plugpack. 

1GHz Digital Frequency Meter Kit 
(S.C. Nov '87 to Jan '88) 

Features: Professional machined and screen printed red perspex front panel, easy to 
assemble and construct, no special tools required. bright Hewlett Packard 8 digit 
display, electronic switch latching. high performance IC's, high quality components 
Specifications Operational Modes: 
Period, freq to 10MHz, freq to 1GHz. 
Freq. Range: 10Hz-1GHz (1.7GHz 
typical) in frequency mode: 10Hz-
2.5MHz (5MHz type) in period mode. • 
Gating Times: 0.01, 0.1, 1 and 10 
seconds (10MHz and 100MHz); 0.128, . 
1.28. 12.8 and 128 sec ( 1GHz range). 

Compares 
K 2515 $299.00 Favourably to. 

Units 
.,4ore 

K 2710 $ 1 1 5.00 

Low Cost Dual Tracking Supply 
Kit (sc Jan '88) • 
Ideal for experimenting and prototyping with 
Memory. Logic and Op Amps 
Features: Adjustable • or - 18.5V at 1.7A, volt 
meter, floating ground, dropout indicator, 
load switch, compact sturdy "ABS" 
instrument case K 3325 410V.00 

LED Digital 
Tacho Kit 
(SC Aug '91) 

This digital 
tachometer will tell 
you how many revs 
your car's engine is 
doing. It works with all 
ignition systems and 
4, 6 and 8 cylinder 
cars. Indicates that 0-
9900 RPM with a 
resolution of 100 RPM. 
PCB only. épi.e 

K 4320 ¡le 1.00 

ter 

PHONE ORDER TOLL FREE 008 999 007 
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JET EXPRESS DELIVERY• AUSTRALIA WIDE 0,3vefr %12,, Famous Altronics Inverters 
Get 240V AC from your car, truck or boat battery. The Altronics range 
includes an inverter for nearly every application. Fantastic for camping, 
boating, farms and anywhere else 240V AC isn't available. Each size inverter 
is available in kit form or fully built and tested. The 300 and 600 Watt 
Inverters now feature new improved circuitry using multiple mosfet outputs 
making them even more reliable with a genuine 300 or 600 watt continuous 
power rating. Our latest model, the 1200 Watt Powerhouse offers excellent 
value for money and performance. It features crystal locked circuitry and a 
massive 2400 watt power surge making it ideal for small fridges, vacuum 
cleaners, power tools etc. 
Any model an absolute necessity where 240V isn't available. Call Altronics 
today for more information on freecall 008 999 007. 

300 Watt 
K 6750 Kit Verson $279 

K 6755 Bo,Mop $379 

600 Watt 

K 6770 Kit Version $499 
K 6774 Built-up 12V Input 
K 6775 Built-up 24V Input pUrGet---. 7-• 

1200 Watt 
K 6790 Kit Version $799 
K 6792 Built-up 12V Input enon, 
K 6793 Built-up 24V Input po.. 

300 Watt Economy 
Inverter 
Turn 12V DC to 240V AC. This fantastic 
inverter will power lights. TVs tools, 
electric shavers and a whole host of 
other appliances. Great for camping. out 
in the bush and any place where 240V is 
not available. Features: Complete with 
over current circuit breaker • Fused 240V 
output • Built in panel meter to monitor output voltage • panel meter to 
monitor output voltage • Strong steel case and chassis 

M 8120 $249.00 

• 

as ol
a Ideally suited to 0 0156 (2 required). Superb quality 
DC to 80 MHz Max 600 
Volts DC Lead length 
pprox 1.5m. 

Digital Engineering 

oscilloscope using a high bright-
ness CRT. The vertical amplifiers 
have high sensitivity of 5mV/div and , 
a frequency characteristic response 
with smooth roll off exceeding 20MHz ' 
The TV sync signal operator circuit 
is provided to ensure stable observa-
tion of video signals. Triggering is 
obtained by sampling the AC power 
waveform, external waveform or 
internally generated trigger.  

-:;ro Probes 

Oscilloscope we ee. 
Frir Fre 

This model is a dual trace 20MHz -anyewhar° in 
trails 

Over 3000 now In service throughout Australis - Our customers 
Include Universities, Reeeerch Establishments and industry 

Famous Labtech 20MHz Dual Trace 

sit 

x""el 
0 0156 This Month Only $649.00 

Q 0175$49.95 ea 

New Improved Models 

These fantastic inverters 
now offer even better 

performance and reliability 
by utobilng new multiple 
MOSiet technology and 

circuit design. 

Multimeter 
This fully featured meter offers 
performance and facilities 
which are normally only found 
on far more expensive meters. 
Features include DC and AC 
V, DC and AC current (up to 
10A), transistor check, 
capacitance check (up to 
20uF), resistance and 
continuity, frequency count, 
temperature via optional 
thermocouple (°C or °F) and 
high impact case just to 
mention a few. 

0 1064 149.5o 
C) 1065 ar y Case to Suit $ 12.50 
0 1067 Thermocouple to Suit $29.95 

0 1280 
Illustrated 

Logic Probe 

• 

Two models available. Both feature audio and 
visual 'hi' and low' indication, and TTL/CMOS 
compatibility. Deluxe version includes a logic 
pulser function making it even more versatile tor 
fault finding, and a 50Hz logic probe. Economy 
version includes 20MHz logic probe only. 

0 1272 20MHz Logic Probe $37.50 

0 1280 50MHz Logic Probe Pulser $64.95 

Our Top Selling 
Digital Multimeter 
With quality and features you would 
expect only on expensive meters the 
C) 1056 represents excellent value for 
money. 17 Ranges include DC and 
AC volts, resistance, diode check. 
DC current with 1.5V and 9V battery 
check. 

0 1056 49.95 
0 1057 arry Case To Suit $12.$0 

IVNIN 

M'. 

,•.). • 

aambiamm 

-lush/Surface Mount Alarm Pane 
With stylish compact good looks this alarm blends smoothly into 
any residential or office decor by either flush mounting into the 
wall, or surface mount. 3 sectors include 24 hour panic/fire, 
perimeter and internal which can be isolated enabling the alarm to 
be armed at night with occupants inside whilst still protecting 
entries. Simple 4 digit access code for operation. See Altronics '92 
catalogue for full details. s5490$119.00 

1:13=1(=EnuIT1 i 
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NIMROD Gas Soldering Iron 

7 2449$39 5 

Now you con solder anywhere with this new gas soldering iron. Features: 
See through gas chamber (no more guessing how much gas is left) • Built 
in ignition cap • Uses standard butane gas • Comes with safety bench 
stand • Supplied with 2mm soldering tip and blow torch tip • Adjustable 
temperature from 400°C to 1200°C • Can be easily refilled with standard 
butane lighter gas • Replacement tips are less than half price of some 
other brands. 

REPLACEMENT TIPS - ALL $6.00 ea 7 2455 Exhaust Port $6.50 
T 2451 Replacement 1mm Conical Tip 7 2456 Hot Knife Tip $6.00 
T 2452 Replacement 2mm Conical Tip 7 2457 Hot Blower Tip $12.50 
T 2453 Replacement 3mm Conical Tip 7 2458 Blow Torch Tip $12.50 
T 2454 Replacement 3mm Chisel Tip T 2448 Butane Gas Refill $6.95 

Alarm Power Supply 
This UPS ( Uninterruptable 
Power Supply) will supply 12V 
at 1.2 Amps via its internal 
inbuilt sealed lead acid 
battery even when the mains 
has failed. Ideal for use 
with alarm system power 
supplies monitoring systems, 
warning systems etc. 

M 9090 $69.95 

Car Voltage Adaptor 

This handy unit simply plugs into your car's cigarette 
lighter socket and presto! Gives you switchable 3, 4.5, 6, 
7.5. 9 and 12V DC at up to 800mA. Includes a range of 
output plugs. Reversable polarity. Great for pocket TV's, 
radios. portable CDs etc. M 8150 61 6.95 

Siren 
Cover 
Protects external 
siren from 
tampering, weather 
etc. Also ideal for 
mounting strobe. 
Suits C 2015 horn speaker. 
Tamper switch available. 

S 5460 928.95 S 5160 Tamper Switch $1.85 

Super Small PIR 
Incorporates Pulse Count 
Triggering which virtually 
eliminates false alarms. ncted x 3 
Operates on 8-16V DC. o nty - 
Features: walk test LED, 
wide 12x12m detection, N.C. 
tamper switch, interfaces 
with most alarm panels. See 
ALTRONICS '92 catalogue 
for full details. 

S 5302 Normally Sgtree.00 

This Month $69.00 

Sealed Lead Acid Batteries 

As used in security systems, battery backup 
for computers, solar power systems etc. 

Premium Grade Long Life 

S 5065 12V,1 2AH $29.95 S 5069 12V/4AH 

S 5067 12V/3AH $44.95 S 5070 12V 6 5AH 

$49.95 
$54.95 

High Energy Siren 
Absolutely ear 
splitting SR_ 
120dB. Handy bracket 
for wall mounting 
etc. 12V 300mA. 
Ideal for industrial 
applications or alarm systems. 
Dimensions: 100mm Diam, 125mm L. 

S 5177 Normally Sge95 $26.66 

Weatherproof 
Horn Speaker 
10 watt, 8 ohm. Ideally 
suited to S 5460 siren 
cover and our alarm 
panels. This horn can 
deliver in excess of 120dB 
when driven by an appropriate 
driver circuit. 

C 2015 Normally $ 1,545 

This Month $ 12.95 

Alarm Strobes 
Uses Xenon Strobe tube 
for high energy flash. Output 
rate approx 1 per second. 12V 
DC, 320mA. Dimensions: 97mm 
diam, 50mm High. 

S 5455 Blue 
S 5450 Red „S2n5 Now $20o0 

PHONE ORDER TOLL FREE 008 999 007 
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Amazing Nicad Battery Bargain 
from $200 
At full specification premium quality. Good for up to 1000 re-
charges. 

S 5020 

S 5022 

S 5023 

AA 500 MAH 

'C' 1.8 AH 

'D' 4 AH 

1-9 
$2.95 
58.00 

$14.44 

10-24 
$2.50 
$7.00 
$13m 

AC-DC Power Packs 
These multi-purpose AC-DC adapters are 
just great for toys, calculators, radios, etc 
etc. Both include a range of output 
voltages, a range of plugs reversible 
polarity and are energy authority 
app,oved. 

M 9000 3, 4.5, 6, 7.5, 9, 12V @ 300mA ties $17.95 

IA 9005 6, 9, 12V @ 500mA Se.50 $1 9.95 

Passive Infra-Red 
Flood Light Control 
Just arrived, this new model PIN floodlight 
activates when it detects movement of a 
person or car approaching. Great to 
welcome visitors, ward off intruders 
or even to find the keys in the dark! Features 
daylight sensing circuit which means unit will 
not activate during daylight hours (save on your 
power bill). Includes manual override facility to 
turn lights on continuously or automatically. Features 
movement sensitivity adjustment, and turn on period. Great for the driveway or backyard. 
Complete with two screw in type sockets for standard 150W floodlight globes (not 
included). 

S 5350$4.9.95 

Telephone 
Answering Machine 
Telecom approved 

Features: Variable length outgoing 
message (maximum 30 seconds • 
Security code access for remote • Call 
screening • 12 month replacement 
guarantee • Optional Full function DTMF 
Remote Control for Playback. Reset, 
Save, Outgoing Message change. 

A 0492 $ 119,95 

A 0493 Optional Remote $24.95 

Altronics Aviation 
Headset 
High performance Series II. Features • 
Noise attenuating earphones • Noise 
cancelling mic • Sturdy construction • 
Cushioned head pad • Includes standard 
aircraft jacks • Over 4000 sold Australia 
wide • Don't pay $400 or more! 

C 9070 Headset $ 189.00 

C 9075 Carry Case To Suit $ 19.50 

Universal Remote 
Control 
This universal infra-red 
remote control makes all 
other remote units 
superfluous. Will control 
CD players, videos. TV's 
and stereos etc. 
Controls up to 6 
different appliances. 
Easy to use and 
programme from an 
existing functional 
remote 

A 1000 
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$69.95 

OMNI Telephone Double 
Adaptor Ideal for answering 

machine and phone 
Converts sockets into a double socket to 
allow you to plug in two phones. 

P 0995 $4.95 

High Performance 2 Way Flush 
Mounting full Range 60W 
Speaker System 
Building that extension? What great 
speakers to install. Designed to 

Motorola Piezo 
Tweeter 

This new bullet 
tweeter looks and 
sounds great 
Genuine Motorola 
KSN 1165A. Features 
400 watt maximum 
power capability 
frequency response 1.8kHz to 30kHz and 
SPL at 93dB (2.83v/1m). 91 x 91mm 
mounting hole centres. Specifications 
available on request. Simply wires in 
parallel to your woofer No crossover or 
capacitor required. As it presents almost 
no load to your amp it doesn't effect the 
overall speaker system's impedance. 
Fantastic for hi-fi or disco speakers. 

C 6160 $39.95 

Redford PECC 
Woofers 
These Poly Emulsion 
Coated Cone (PECC) 
Speakers utilize the 
development of high 
grade driver components 
in Japan, such as 
Barium ferrite magnets 
and specially formulated 
paper cones 
impregnated with poly 
emulsion. The result is a 
driver of quite 
remarkable power 
handling, performance 
and extremely low 
distortion. 

C 3024 $,594, Now $54.95 

12" Guitar save 555 ntn 
equivalen t 

Speaker repiacemen 
speaker 

50 Watts RMS, 100 Watts Max. 

Attention all guitarists and keyboard 
musicians. This fine 
USA designed 
speaker is 
supplied as 
standard 
equipment to the 
world famous 
brand name series 
of Guitar Amps 
• Impedance: 8 
Ohm • Sensitivity: 
101dB/W (0.5m) 
• Weight: 2400gm 

C 3102 Normally se. 
This Month $89.00 

install into 
ceilings or 
walls this 
slim profile 
attractive 
speaker 
system/grille 
assembly will 
compliment 
any sound 
system. Once 
installed the 
finished unit Front Grille Not Illustrated 
blends beautifully into any decor. ( The 
grille assembly can be painted over in 
the same finish as walls or ceilings if 
required). Installation is simplified by the 
use of a mounting frame (which could be 
installed during construction) which the 
speaker assembly attaches to. Full 
mounting kit (even screws) supplied 

C 0880/C 0855 Normally3241210 

This Month $21 9.00 per pair 

arraorucl 
174 Roe St. Perth W.A. 6000 Phone (09) 328 1599 

PHONE TOLL FREE 008 999 007 
MAIL ORDERS C/- P.O. Box 8350 Stirling Street PERTH W.A 6849 

STANDARD DELIVERY PACKING CHARGE $3.50 to 500gms, $5.50 500gms - 1Kg. $8 
1Kg-5Kg AUSTRALIA WIDE - We process your order the day received and despatch via. 
Australia Post. Allow approx 9 days from day you post order to when you receive goods. 
OVERNIGHT JETSERVICE Up to 3Kg is $ 10.00, 3Kg to 5Kg is 523.00 - We process your 
order the day received and despatch via. Overnight JetservIce Courier for delivery next day 
Country areas please allow additional 24-48 hours. you. 

WA COUNTRY ALBANY BP Electronics • (098) 412681 Micro Electronics (098) 412077 BUNBURY Micro Electronics (097) 216222 ESPERANCE Esperance Communications (090) 

713344 MANDURAH Lance Rock Retravision (09) 535 1246 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, TECS (03) 6706474 BORONIA Ray Cross Electronics (03) 7622422 
CHELTENHAM Talking Electronics (03) 5842386 COLLINGWOOD Truscott Electronics (03) 4198208 CROYDON Truscott Electronics • (03) 7233860 FOOTSCRAY G.B. Telespares 
(03) 3179100 PRESTON Preston Electronics • (03) 4840191 COUNTRY BAIRNSDALE LH & LM Crawford (051) 525677 BALLARAT Ballarat Electronics (053) 311947 OLD Delsound 
PL • 107) 8396155 WEST END B.A.S. Audiotronics (07) 8447566 WOODRIDGE David Hall Electronics • (07) 8082777 COUNTRY GLADSTONE Gladstone Electronic Services (079) 
724459. Electronic Enterprises ( 079) 726660 MAROOCHYDORE MALS Electronics • (074) 436119 MARYBOROUGH Keller Electronics (071) 214559 NAMBOUR Nambour Electronics 
(074) 411966 PIALBA Keller Electronics (071) 283749 ROCKHAMPTON Access Electronics ( East St.) (079) 221058 TOWNSVILLE Super Solex • (077) 714466 SA Force Electronics • 
(08) 2125505 BRIGHTON Force Electronics • (08) 3770512 CHRISTIES BEACH Force Electronics u (08) 3823366 FINDON Force Electronics • (08) 3471188 HOLDEN HILL Force 
Electronics • 108) 2617088 LONSDALE Force Electronics • 108) 3260901 ENFIELD Azti:onics • (08) 3496340 COUNTRY WHYALLA Eyre Electronics (086) 454764 TAS HOBART 

George Harvey • ( 002) 342233 LAUNCESTON George Harvey (003) 316533 NSW Da% id Reid Electronics • (02) 2671385 REVESBY Revesby Electronics (02) 7738087 SMITHFIELD 
Chantronics (02) 6097218 COUNTRY COFFS HARBOUR Colts Habour Electronics ( 366) 525684 NEWCASTLE Novocastrian Elect Supplies (049) 621358 WARNERS BAY V.lec 
Distributors (049) 489405 WINDSOR M & E Elect. and Communications (045) 775935 WOLLONGONG Newtek Electronics • (042) 271620, Vimcom Electronics (042) 284400 WOY WOY 
Alphatran Electronics (043) 434919 

Please note that all care has been taken In preperatIon of Mes• ads, however ALTRONICS Is not ilabie for errors, typographical or othenvlie. 

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 
consignees risk. Should you require comprehensive insurance cover against loss or 
damage please add 51.00 per $100 of order value ( minimum charge 51). When phone 
ordering please request -Insurance. 
TOLL FREE PHONE ORDER - Bankcard, Visa, Mastercard Holders can phone order toll 
free up to 6pm Eastern Standard Time. Remember with our Overnight JetservIce we deliver 
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 
comprehensive range of Altronic products and kits or will order any required item for 

PHONE ORDER TOLL FREE 008 999 007 





Mr Keating, Mr Hewson: 

WHY PENALISE ME FOR 
LIVING IN THE COUNTRY? 

In the bush even a trip to the 
library can be a big problem. 
And you don't just drop down to 
the deli when you run out. of 
milk. 

City dwellers don't realise how 
much we depend on the services 
they take for granted. 

Like T.V. or the simple luxury 
of mail. 

So why is Australia Post dis-
criminating against people who 
live in the country? 

They are pushing up mailing 
costs all over Australia, but 
they're loading even more the 
cost of publications mailed to 
country addresses like mine. 

Country people subscribe to 
many Aussie magazines — 
they're good for the kids' general knowledge and great for school projects. 

Today it costs 67 cents to mail a magazine anywhere in Australia. Under the new 
Australia Post pricing scheme, the same magazine will cost up to 87 cents for readers in 
city of origin (a 30% increase), but interstate country subscribers will pay $1.52, an 
increase of 127%. 
Since August 1990 (only 18 months) increases have totalled a huge 223% and the Prime 

Minister's telling me to forgo wage rises to beat inflation which sounds hypocritical. So 
write a letter of protest to your M.P. and get him on this issue before it's too late! 

Things are hard enough in rural Australia. Don't let Australia Post price magazines 
beyond our reach. 

WHO WILL GIVE US A FAIR GO? 
Information Is vital to a free democracy, don't price it out of our reach 





SHORTWAVE 
LISTENING by Arthur Cushen, MBE 

International broadcasters using Russian transmitters 

It started off with several small stations hiring time on four of Radio Moscow's outlets, but in the last few 
weeks, three international broadcasters — the BBC, Radio Nederland and Deutsche Welle — have 
announced a major use of transmitters located in the Commonwealth of Independent States. 

Following extensive research, Radio 
Nederland presented a plan to the Dutch 
Government to build a relay base, in 
cooperation with the BBC, in Thailand. 
But this plan was rejected by the govern-
ment, even though the BBC is still con-
tinuing with the base. 
Since surveys had shown that transmis-

sions from Flevoland (in the Nederlands) 
and Madagascar are not of sufficient 
strength to reach South East Asia, Radio 
Nederland is without a base in Asia and 
has a growing reception problem in that 
area. 
To cover this, a delegation visited Mos-

cow and made an agreement to hire 
transmitters in the former Soviet Union. 
Radio Nederland has already com-
menced broadcasting from these transmit-
ters, and it is expected that additional 
frequencies will be added to its schedule 
in the near future. 
The BBC has announced that it is also 

to hire air time on Russian transmitters. 
Two sites in the Russian Far East will be 
used to improve reception of the BBC 
Mandarin language service beamed to 
mainland China. 
These broadcasts are currently carried 

from the BBC relay base in Hong Kong 
and Singapore, but both suffer intense 
jamming from the Chinese authorities. 
The BBC will also get air time on a trans-
mitter in Tashkent, Uzbekistan to beam 
programmes into the Indian sub-con-
tinent. 

NEW ITU KJZ Kirghizia 
CODES LVA Latvia 

LTU Lithuania 
ARM Armenia MVA Moldova 
AZE Azerbaijan RUS Russian 
BLR Belarus SVN Solvania 
EST Estonia TJK Tadzhikistan 
GO Georgia TJM Turkmenia 
HRV Croatia UKR Ukraine 
KAS Kazakhstan UZB Uzbekistan 

Deutsche Wollo transmitting station at Sines, Portugal. 

Deutsche Welle, the German external 
service has also been using former jam-
ming transmitters, with programmes 
beamed to Asia for some time. It has been 
happy with the arrangement, because the 
signal is closer to the target area. 
Deutsche Welle is also upgrading some of 
its relay facilities and the one in Sines, 
Portugal is to have two rotatable antennas 
which will be used for transmissions into 
Europe and Africa. 

Better allocations 
Frequent shortwave listeners will have 

noted that over the past few months, with 
the collaboration between Western and 
Eastern Europe, there is now less inter-
ference on shortwave transmissions. 

In the past, the Western countries met 
to determine the frequencies they wished 
to use, while in Eastern Europe, a separate 
group was meeting for the same purpose. 
With the ending of the Cold War, it be-
came obvious that clashes of frequency 
could be overcome — when more than 

one broadcaster was using the same fre-
quency at the same time to reach the 
same target area. 
A recent meeting in Britain allowed sta-

tions to compare notes, and according to 
Media Network the conference was well 
worthwhile. 
A list showed that there are 1570 fre-

quencies shared by two broadcasters, 
with stations operating on the same fre-
quency at the same time or on adjacent 
frequencies which could cause severe 
sideband interference. Holland itself had 
48 frequencies which were incompatible, 
in which 10 were co-channel and 38 ad-
jacent channel. A solution was found to 
most of these problems, so during our 
summer, listeners should find an improve-
ment in the clarity of shortwave signals 
emanating from Europe. 
The group at the moment includes all 

East European and all West European 
broadcasters, with the Voice of America 
present as an observer. Since the meeting, 
Radio Free Europe, Radio Liberty and 
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AROUND THE WORLD " 
ARGENTINA: Radio Nacional Buenos Aires has returned to 6060kHz after being off the 
air for some months. Broadcasts are noted around 0900 in Spanish, with frequency 
identification announcements. 

Another station that has been off the air since last December is LRA36, located in 
Argentine Antarctic. This is expected to commence regular operation shortly on 
15,476kHz. Using the slogan 'Radio Nacional Arcangel San Gabriel', the schedule is 
expected to be at 2130 - 0030. 

AUSTRIA: ORF Vienna has a new schedule effective to March 28, 1993, with English 
broadcasts to the Pacific areas at 0830 - 0900 on 15,450 and 21,490kHz; and 1030 - 
1100 on the same frequencies. Austrian Shortwave Panorama is a special programme 
for shortwave listeners, and is broadcast on Mondays at 0330 on 9870 and 13,730kHz. 

GERMANY: Deutsche WeIle, Cologne has altered two frequencies for its transmission to 
the Pacific, 2100 - 2150 is now using 6185 and 9690kHz as well as the former 
channels of 9670, 9765 and 11,785kHz. The transmission to this area at 0900 - 0950 
remains on 6160, 11,915, 17,780 and 21,465kHz. 

ISRAEL: KOL broadcasts in English as follows: 0500 - 0530 on 11,588kHz; 1100 - 1200 
on 17,543kHz; 1400 - 1425 on 15,640 and 17,590kHz; 1800 - 1815 and 2000 - 2030 
on 15,640kHz; and 2230 - 2300 on 9435, 11,587, 11,675 and 17,575kHz. 

UNITED KINGDOM: The BBC World Service to the Pacific area is now operating at 
1800 - 0030 on 11,955kHz, 2000 - 2300 on 15,340kHz; 0600 - 0815 on 7150 and 
9640kHz; 0600 - 0915 on 11,955kHz; and 0600 - 0930 on 17,830kHz. From 0900 
onwards, the service on 11,750kHz and from 1030 onwards that on of 9740kHz, are 
being used to carry programmes to this area from the Singapore transmitter. 

USA: A programme for shortwave listeners is the World of Radio compered by Glen 
Hauser, and heard now in the South Pacific on Tuesdays at 0630 on 7435kHz. A 
transmission on Friday at 2115 on WWCR is received on 15,690kHz. Both of these 
should give good reception during the summer months. 

Radio Canada International have filed ap-
plications to join the group. 

Kiribati moves to 17,440kHz 
Radio Kiribati at Tarawa, after many 

years of operation on 14,917kHz, has 
made a frequency change, caused by the 
rhombic aerial on that frequency being 
taken down by Telecom. In order to main-
tain a service, the frequency of 
17,440kHz is now being used with a log 
periodic antenna. 

In a telephone discussion Bill Reiher, 
Chief Technician of Radio Kiribati said 
that the power was now 500W. The sta-
tion would like to extend its schedule, but 
this is not possible as the transmitter is 
used by Telecom for commercial traffic. 
The station's full schedule is: Monday - 

Saturday, 1730 - 190OUTC, 2300 - 0030 
and 0500 - 0830; Sunday, 2300 - 0030 
and 0500 - 0830. The address of Radio 
Kiribati is PO Box 78, Bairiki, Tarawa. 

Norway may end 
English broadcasts 
This month will determine whether 

Radio Norway will continue its English 
broadcasts on Saturdays and Sundays. A 
change of policy at Oslo could mean that 
the English programmes are replaced by a 
Norwegian Service, seven days a week. 

It has been noted that the financial sup-
port from the Foreign Office to the English 
language broadcasts would be withdrawn 

in 1993, and despite the fact that the sta-
tion has an incoming mail of around 
10,000 letters, it seems only concerns ex-
pressed from the listeners could maintain 
the English Service. 
The first broadcast in English took place 

from Norway in 1952, for the Olympics. 
Since then, it has been broadcasting ever 
since in English, once a week on Sun-
days. Two years ago, the English output 
was doubled with broadcasts on Satur-
days and Sundays. The whole question of 
broadcasting in foreign languages from 
Norway is under discussion, but in the 
meantime it would seem that all broad-
casts from Norway next year could be in 
Norwegian. 
The schedule, effective through to 

March 27th, shows the English broad-
casts being transmitted to this area are at 
1200 on 17,860 and 21,705kHz; 1900 
on 17,730kHz, and at 2100 on 
15,180kHz. 

This item was contributed by Arthur 
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 11 hours behind Australian 
Eastern Daylight Time and 13 hours 
behind NZ Daylight Time. 

You can now 
afford a satellite 

TV system 
For many years you have probably 
looked at satellite TV systems and 
thought "one day". 

You can now purchase the following 
K-band system for only: 

$995.0° 
Here's what you get: 

* A 1.6 metre prime focus dish 
antenna, complete with all the 
mounting hardware. 

* One super low-noise LNB (1.4dB 
or better). 

* One Ku-band feedhorn and a 
magnetic signal polariser. 

* 30 metres of low- loss coaxial 
cable with a single pair control line. 

* Infrared remote control satellite 
receiver with selectable IF & audio 
bandwidth, polarity & digital readout. 

Your receiver is pre-programmed to 
the popular AUSSAT transponders 
via the internal EEPROM memory. 

Call, fax or write to: 

AV-COMM PTY LTD 
PO BOX 225, 

BALGOWLAH NSW 2093 
Phone (02) 949 7417 
Fax (02) 949 7095 

VICTORIAN DISTRIBUTOR: 
L&M TV AND VIDEO SERVICES 

33-35 Wickham Road 
MOORABBIN 3189 
Phone (03) 553 1763 

All items are available separately. 
Ask about our C-band LNBs, NTSC-
to-PAL converters, video time date 
generators, Pay TV hardware and 
international N equipment. 

rYES GARRY, please send me more i1 n-
formation on K-band satellite systems. 

Name  

Address  

 P/code  

Phone  

ACN 002 174 478 01/92 n 
 —I cc 
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Information centre 

Conducted by Peter Phillips 

Confronting technological change 

A fast-changing technology like electronics has both its `up side' and its 'down side', as the letters 
this month illustrate. What's going to happen with Pay TV? Can mere mortals fix microwave ovens? 
There's all this and more, for you to digest over Christmas. 

The hot topic these days is Pay TV. 
What will we get? When will we get it? 
The answers seem to be further away than 
ever, as politicians and the major players 
lobby their cause. And I suppose there's 
good reason to spend a bit of time re-
searching the best system. 

Unfortunately, if we look back to the 
introduction of TV in Australia, history 
tells a different story. You might recall 
that TV was introduced into Australia 
many years after the rest of the world. 
The experts of the day opted for TV 
channel frequency allocations that turned 
out to be smack in the middle of the FM 
radio band. 
At the time it seemed a good idea, but 

for years after TV channel frequencies 
were being altered to clear the band so 
FM radio could be introduced. I remem-
ber a quaint story about Channel 5A (in 
Wollongong) being received by 
astronauts during a moonwalk! Ap-
parently at the time we were the only 
people in the world — apart from NASA 
— using that particular frequency for an 
AM transmission. 
As a serviceman, I made quite a good 

income changing 'biscuits' in TV channel 
changers so the new frequencies could be 
received by viewers on the NSW south 
coast. These days, servicemen in the same 
area are busy with the change from VHF 
to UHF. 

In other words, despite the debates and 
discussions taking place in Canberra, 
there's no guarantee history won't be 
repeated. For instance, if an analog sys-
tem is chosen, existing equipment will 
probably not need a great deal of change, 
especially if the B-MAC encoding is con-
tinued. A digital system will require chan-
ges to current equipment, disadvantaging 
the thousands of country viewers who al-
ready have satellite TV. 

However, the analog system is now 
technically exhausted, with digital TV 
holding great promise. What's the 
answer? Do we `go analog', realising its 
lifetime is not more than about five years, 
or wait a few years for a digital system? 
These are questions that many people 

are pondering, including our first cor-
respondent... 

Pay TV 
Your article 'Asia Embraces Satellite 

TV' in the September issue has prompted 
me to seek more information on our Pay 
TV system. 
Here in WA, Perth and possibly several 

of the cities to the south enjoy at least four 
channels, but out in the country we only 
get two: ABC and GWN. 
Apart from the coast, WA is regarded as 

remote and comprising mainly desert — 
remote places, but not entirely unpopu-
lated! The whole area east of the coast 
has quite a few farms, sheep stations and 
cattle stations. Most of these have a satel-
lite dish, usually ACESAT or HomeSat, 
costing around $2500. I have a HomeSat 
system which I used when I worked out in 
the scrub. 
My question is, with Pay TV becoming 

likely, will we all have to scrap our sys-
tems and invest in new equipment? Is the 
B-MAC transmission likely to continue? 
(D.H., Talgoo WA). 
My guess, D.H., is that you'll still be 

able to use the dish and its LNC, but the 
decoder at the other end may not be 
suitable. I say guess, as who knows? But 
as my introduction suggests, no matter 
what happens someone will be disad-
vantaged. If I was making the decision, 
I'd opt for an analog system for the short 
term, but designed to accommodate chan-
ges to a digital system. During the 
changeover, both systems could operate 

in parallel, much the same as VHF and 
UHF transmissions ran concurrently for 
NSW south coast viewers. 
By the time VHF transmission was 

ended, virtually everyone on the south 
coast had a set suitable for receiving UHF. 
Most people accepted that their old TV 
antenna needed updating anyway, and 
didn't object too heartily when the time 
came to fit a UHF aerial. 

So, because we are all getting condi-
tioned to ' technological redundancy' (ask 
any computer owner!) if we get around 
five years use from the equipment, most 
people don't mind updating. In the mean-
time, we can only wait and wonder... 

Radar detectors 
The next letter describes the technol-

ogy behind radar detectors, in answer 
to a letter in October about detecting 
these devices. While it's all rather 
academic, I think you'll find this letter in-
teresting, as it's obvious that these devices 
were very sophisticated. 
In reply to your correspondent BR. of 

Calwell ACT, concerning radar detector 
detectors, as mentioned in the October 
1992 issue, I offer the following: 
While I agree with your position on the 

ethics of radar detectors, I had quite a bit 
of experience with these devices some 
years ago while employed as Service 
Manager of a company who had quite a 
high profile in the sales of these devices. 
Some of the earliest radar detectors 

were 'passive' in the sense that the detec-
tion circuitry was, as you described, 
simply a microwave detector diode 
housed in a resonant cavity. These were 
about as sensitive as a microwave oven 
leakage detector, and soon gave way to 
more sophisticated units which operated 
on the superheterodyne principle. These 
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devices were much more sensitive and 
were the basis of most radar detectors. 
In these units, the detector diode is 

mounted in a resonant cavity adjacent to 
a cavity housing a Gunn diode. The Gunn 
diode oscillator energy is coupled into the 
cavity containing the detector diode, 
where it mixes with the incoming radar 
signal. Thus the Gunn diode is the first 
local oscillator of the superhet, and the 
difference between the incoming radar 
signal and the Gunn diode oscillator is 
the first intermediate frequency. This IF 
was generally in the order of 1GHz, and 
was usually converted down to a second 
IF of 10.7MHz. The it was 
processed in a manner similar to a con-
ventional receiver. 
Many of these radar detectors used 

multiple cavities and 'dirty' local oscil-
lators, to provide detection of both the X 
band (10 52GHz) and K band 
(24.15GHz) radar systems. 
I strongly suspect that radar detector 

detectors rely on sensing the energy of the 
first local oscillator, a considerable 
amount of which leaks from the cavity of 
superhet-type radar detectors, making 
them quite easy to detect. 

This of course relies on the radar detec-
tor being switched on at the time. If the 
unit is off, it would be most difficult to 
detect, as would the passive first genera-
tion devices. The only method I can think 
of to detect these devices is sensing the 
absorption of microwave energy caused 
by the detector's resonant cavity — most 
unlikely, given the numerous little metal-
lic crevices in the modern car! 

It would appear that any claims to 
being able to detect ALL radar detectors 
should be qualified 'only if they are su-
perhet types and then only if they are 
switched on' . 
A couple of points to ponder: If the 

radar detector detector also uses the su-
perhet principle, it should be possible to 
contrive a 'radar detector detector 
detector'! Where would it end? 
But as a resident of the Mid North 

Coast, who lives only one kilometre from 
the infamous Pacific Highway, forget 
radar detectors et al..DON'T SPEED! 
(A.K., Barraganyatti NSW) 
Thanks A.K., for sending this informa-

tion. I didn't keep up with the technology 
behind radar detectors, and I'm rather 
amazed at the lengths designers went to 
so they could get the best performance. 
Perhaps it's no wonder they were finally 
declarad illegal, as their sensitivity must 
have made them quite reliable. 
So apparently it is possible to detect 

them, given the conditions described by 
A.K. 

Project problems 
Confronting project problems is the 

main function of this column, so the next 
letter is very appropriate... 
I have just read Mr. Phillips' comments 

on the NiCad discharger, in the Septem-
ber issue of your long running and inter-
esting magazine. But no longer can I 
contain myself My subject is EA Kits. 
In July '84 I purchased from the Smil-

all I ohm 
resistors (a) 

o.66s≥ 

ing Face the UHF transceiver kit based 
on the September '83 articles. I have 
never succeeded in making it operational. 

In May '92 I purchased a kit for the 
Automatic Charger for NiCads. My 
reason was to slow charge the lAh and 
1.7Ah nicad batteries for my video 
camera. (1 am very critical of fast charg-
ing!) It didn't take long to modify Sla 
positions 4 and 5 to provide the 1110 and 
1120 rates for the above NiCads. The cir-
cuit is very satisfactory for charging, BUT 
there is no way the timing intervals as per 
the article can be achieved. 

It turns out that the duty cycle of the 
4040 counter is 50%. Switch S2 position 
two times out after 22 minutes, not the 
specified 44 minutes. The remaining posi-
tions also run for HALF the intended 
design interval. 
Comparing the technical data for the 

4040 against the circuit diagram and 
the actual printed board, disclosed a 
glaring anomaly. On the circuit, the pin 
numbers of ICS correspond with the 
printed board. However, the Q outputs 
shown are fallacious. To achieve the 
design time intervals, 44 minutes must 
start with the Q8 output, followed by Q9 
to Q12 for 11.7 hours. 
In desperation, I have leed one end of 

R17 to inhibit IC4 and IC5. Connecting 
the external power supply for the charger 
to a Kambrook digital timer set to 14 
hours worked very nicely, thank you. 
Doing this negates the purpose of the in-
ternal timer. I hope eventually to find a 
circuit that will give a 14-hour period that 
can be incorporated in the charger's case. 
Also, Mr Rowe, on page 72 in the Sep-

tember issue you explain why four 33uF 
electrolytic capacitors were selected in 
lieu of one 120uF capacitor. The 1992 
Rod Irving catalog page 67 shows 100uF 
and 220uF 35V capacitors at 60 cents, 
either of which would provide the filtering 
at less than half the cost offour 33uF, 35V 
capacitors at 40 cents each. Other 
catalogues also show a price advantage. 
(J.H., Pam Hills SA) 
I can't help much with the UHF 

transceiver you couldn't get going, J.H., 
because it was not an EA design anyway 
(it came from Dick Smith Electronics, 
whose Service Department may be able to 
help). But I can certainly comment on the 
rest of your letter. 
Regarding the charger, you obviously 

haven't seen the errata published in 
January 1990 page 174, then in May 1990 
page 127 and also in July 1990 page 159. 
The solution to the problem is very 
simple; add a 0.1uF bypass capacitor 
from the anode of D1 to ground. This 
bypasses 'spikes' that cause double clock-
ing of the counter. The circuit is correct; it 
just needs just one capacitor that wasn't 
found necessary on the three prototypes I 
built before presenting this project. 
However, if you are charging the 

batteries at 10% to 20% of the normal 
charge current, then two things come to 
mind. The first is the 14-hour charge time. 
At this rate of charge, it will take a lot 
longer than 14 hours to charge the cells. 
As well, the trickle charge output of the 
charger is already set to 20% of the nor-
mal charge current, so why did you need 
to modify the circuit? Perhaps I've 
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misunderstood your letter, but somehow it 
doesn't add up. 
Regarding the capacitors for the 

Spectrum Analyser, Jim Rowe tells me 
that at the time of development, the 
100uF and 220uF types didn't seism to be 
available — despite what may have been 
listed in catalogs. But if you can fmd a 
cheaper alternative to using four 33uF 
electros, Jim agrees that you should by all 
means use it! 

The cartwheel 
In October 1992 I included a resistor 

network problem, sent to me by a reader 
who has been agonising over it for 30 
years. Well, perhaps not agonising, but 
certainly interested in seeing a solution to 
the problem. I've now had a large number 
of letters offering an answer. In fact, after 
the deadline for October passed and time 
was not quite so pressing, I discussed the 
question with several colleagues and the 
answer is really very simple. 

In Fig.1 the original network is shown 
in (a), with the clue to its solution shown 
in (b). Because of the symmetry of the 
circuit, the junction at the hub of the 
'wheel' can be disconnected, as these 
points are all at the same potential. There-
fore, the circuit in (b) is the same as (a), as 
no current flows between these junctions 
when they are connected. This immedi-
ately makes the circuit far easier to solve, 
as shown in (c). The total resistance of the 
circuit boils down to 0.8 ohms. 
My thanks to the many readers who 

sent letters offering a solution, al-
though not all were quite as simple as 
the one I've shown. Quite a few readers 
opted for the delta-star transformation 
method, another solved the problem on 
the bus while travelling to work, and a 
reader from the National University got 
it wrong! But most readers used the 
method I've shown here. Incidentally, 
this problem is different to the cube of 
1-ohm resistors — it has a resistance of 
0.833 ohms. 

Microwave ovens 
The next letter wants information on 

repairing microwave ovens: 
I recently read your interesting article 

'What's Inside the Latest Microwave 
Ovens' in the May 1988 edition. Now that 
our microwave has gone on the blink, I 
would like to purchase a book that covers 
the theory, repair and troubleshooting of 
these appliances. 
Could you recommend a book? I found 

one called 'The Complete Microwave 
Oven Service Manual', by J. Gallawa, 

published by Prentice Hall, which al-
though highly recommended, is too ex-
pensive at $60. 
On another topic, at the moment I am 

building the Zap 'Em With The Pest Off 
described in November 1985. My ques-
tion here is, if the piezoelectric tweeter 
has a frequency response of 20 - 30kHz, 
how does it emit a 64kHz signal? Would a 
piezo transducer (Dick Smith catalog 
item L-7022) operate in this circuit? 
(D.C., Narangba Qld) 
Regarding a book describing 

microwave ovens, I'm sorry D.C., but we 
don't know of one. However you may be 
surprised if you take the covers off your 
microwave oven. There's usually not a lot 
inside them, and most of the components 
(diodes, capacitors etc) can be tested with 
the usual range of test equipment 
However, it's important to replace a 

+ V cc 

Fig.2 

faulty component with one having 
identical specifications to the original, 
which usually means getting it from the 
manufacturer. If the timer is faulty, the 
usual thing is to replace the complete 
unit, as these are often very integrated 
and impossible to troubleshoot Still, 
you may be lucky, so don't be put off by 
the technology. 
The other important thing to note is 

that the power supply inside a 
microwave oven can deliver a 
LETHAL shock. Always remove the 
oven's power cable from the mains out-
let, and make sure you discharge the 
big electrolytic with a 'discharger' lead 
(a 100k/1W resistor, well insulated and 
fitted with insulated clip leads), before 
you do anything else. In fact it's a good 
idea to leave the discharger lead con-
nected across the cap while you're 
working on the circuitry — just 
remember to remove it before you put 
the oven's coser back on. 
I don't have a copy of the original ar-

ticle about the Zap 'Em, but I suggest that 
while the tweeter you mention has a -3dB 
cutoff frequency of 30kH.z, it will still 
produce a useful output at 64kHz. An 

ultrasonic transducer won't work in this 
application as these operate at a resonant 
frequency, usually around 40IcHz. This 
frequency apparently doesn't have the 
right effect on mosquitoes, which as I 
recall was to turn the female mossie off 
her feed (your blood!). 

Dolby surround 
It seems the Dolby decoder we 

presented in January is being well 
received, as the next letter demonstrates... 
I recently constructed and 

demonstrated your Surround Sound 
Decoder kit to the Audio and Video 
Society of WA. For what it is, there is no 
doubt it performs extremely well. But it 
does need an external balance pot to null 
out the mono signal (dialogue) from the 
rear channel, as TV channels don't all 
have the same channel balance. Hired 
movies are not much better. Incidentally, 
did you mean to use linear instead of 
logarithmic pots for the volume? 
Have you considered designing a full 

Dolby Pro Logic Surround Sound 
Decoder, possibly using one of the 
Dolby chips which are now available? 
Surround sound is now the 'in thing', 
especially with the increasing interest in 
laser video discs, super VHS, large screen 
TV and so on. I'm sure such a project 
would be well received. 
By the way, I have just finished con-

structing your low cost audio oscillator. 
In its standard form (no extra shielding 
etc) it gives 0.04% distortion, which is an 
excellent result. The only alteration was 
the obvious change to an RCA socket for 
the output. (C.B., Dianella WA). 
Unless things have changed C.B., 

Dolby Pro Logic ICs are not readily avail-
able, unless you're prepared to pay a 
hefty licence fee. For this reason, such a 
project would be far too expensive. How-
ever, if these ICs do become available at a 
reasonable price, then certainly this 
would be a great project 
But because of the interest in the 

January Surround Sound decoder, we in-
tend producing an audio delay unit that 
could be used with it This will improve 
its performance, although there's no 
doubt the Pro Logic system is better. I had 
the prototype at home for some months (I 
didn't want to give it back!) and I've 
since purchased a Pro Logic decoder. The 
separation and overall effects are certain-
ly better, and otherwise mediocre movies 
come to life. Oh yes, the volume control 
is meant to be linear. 
I assume the oscillator you refer to is 

either the one described in March 1989, 
or that in March 1992. Either way, I could 
say we told you they were good, but I 
won't! Thanks for the nice comments, 
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anyway — it's good to hear from satisfied 
readers about projects. 

However I'm not sure about the ob-
vious change of the output connector to 
an RCA type. All commercial oscillators 
use either a BNC connector or are fitted 
with two 4rnm terminal posts separated 
by 19mm (3/4"); our earlier design used 
the latter approach, while the most recent 
unit had a BNC socket. If you decided to 
fit an RCA socket that's fine, but it's real-
ly not an 'obvious' change at all. 

LM311 error 
In September I described the operation 

of the LM311 as used in the Logic Pulser 
presented in May 1991. It seems I might 
be in error... 
I believe there's a mistake in your 

description of the operation of the 
LM3 11 , in the Logic Pulser. You say that if 
the probe tip is open-circuit, the voltage 
at pin 2 (inverting input) will be OV and 
the output will therefore be low. 

This is incorrect. The LM3 11 , like all 
practical comparators, draws an input 
bias current from each of its inputs. The 
bias currents are sufficiently small to be 
ignored in most circuits. This, however, is 
not true when the probe is open circuit, in 
the the circuit as shown in your article. 
The LM311 uses PNP transistors, so the 

input bias currents will flow out of the 
device into whatever resistance might be 
connected to the inputs. In the case of the 
circuit as shown, the bias current from pin 
3 input finds a low resistance path to 
ground via the input biasing resistors and, 
because this resistance is comparatively 
low, the effective pin 3 voltage will be 
very close to the expected value. 

Unfortunately, there is no path for the 
pin 2 bias current, other than an external 
circuit to which the probe might be con-
nected. If the probe is open-circuit, there 
is an imbalance in the input biasing cur-
rents — zero current for the (+) input and 
a small but certainly not negligible cur-
rent for the (-) input. 
Another way of looking at the problem 

is to suppose that pin 2 was connected via 
a very high resistance (say 100M) to 
ground. Bias current flowing out of pin 2 

into this resistance would generate a 
positive voltage proportional to the input 
bias current. The data books tell us that 
the input bias currents for the LM311 are 
typically 0 .1uA. Assuming this current, 
the input voltage would be 100M x 0.1uA 
= 10V. 
Whichever way you look at it, the posi-

tive voltage measured by your correspon-
dent is the natural consequence of the 
open-circuit condition at the probe input 
and not, as suggested in your reply, due to 
a fault in the wiring of the circuit. (RN., 
Gulgong NSW) 
When I read your letter RN., I decided 

the easiest way to test this was to hook up 
an LM311 as shown in Fig.2 and have a 
look. And you're right. With pin 2 open-
circuit, the output is high. Connect a resis-
tor from pin 2 to ground and the output 
goes low. All due to the bias currents, as 
you say. 
These days, we tend to forget about 

bias currents, as most of the common 
variety op-amps have a PET input 
stage. As well, it's easy to forget the 
practical aspects of op-amps, as their 
characteristics are often close enough to 
the ideal. So thanks, EN., for putting 
us straight. 

What?? 
This month's question involves relays. 

Timely perhaps, as we've had mainly 
resistor type questions over the last few 
issues. The question was sent by 
Graham Leadbeater of Ringwood, Vic-
toria, who asks: 
Five relays labelled A, B, C, D and E 

are connected as shown in Fig.3, so that 
each one breaks the circuit of another 
one. When power is applied, the circuit 
will settle down to a regular repeating 
sequence (after some initial chaos). 
The question is, in what order do the 
relays operate? 

Answer to 
November's What?? 
The answer is either 238 ohms or 42 

ohms. The solution is rather mathemati-
cal, and is shown at upper right. 

Flg.3 

V 2  
PT = = 30 + PRI 

R2+100 

PR! = 100 X 12 = I WV2 

(R2 + 100) 2 

100V2  
PT = 4- 30 

(Z2 + 100) 2  

V 2 100V2  

R2 + 100 ( + 30 
(t2 + 100) 2 

V2(R2 + 100) = 100V2 + 30(R2 + 100)2 

V2R2 = 30(R22 + 10,000 4- 200R2) 

V2R2 = 3OR22 + 300,000 + 6000R2 

30R22 + (6000 - V2) R2 + 300,000 = 0 

Substituting 120 for V: 

30R22 - 8400R2 + 300,000 = 

R22 - 280R2 + 10, 000 = 0 

Solving to find the roots: 

R2 - 
2 

280 ± 12802 - (4 x 10, 000) 

R2 = 23812 or 4212 

NOTES AND ERRATA 
Basic Guide to Colour TV & VCR's: 

On page 9 of this publication, recently 
published, the proportion of red signal in-
formation R used in producing the 
luminance signal y is incorrectly shown 
as 33% (0.33), when it should be shown 
as 30% (0.30). The figure is shown cor-
rectly elsewhere in the book. 

In the Opto-electronics section of the 
September issue (p.139), the item on the 
Tektronix J17 LumaColor photometer/-
colourimeter stated that two plug-in 
luminance and chromaticity heads are 
provided with the J17. It should have read 
that these heads are optional extras. • 

Jayear's Sweeper Kit 

Jaycar Electronics has carefully res-
tyled the front panel for Arthur Spring's 
Vemus Audio Sweeper (EA - August/ 
September 1992), as this picture shows, to 
give its kit a very professional ap-
pearance. The kit has the catalog number 
ICA1744, and is priced at $99.00. • 
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jet BLUE LEDS are now available 
A blue LED housed In tampered Ti 3/4 
water clear plastic package. For a 
suitable mounting clip and ring 

length 8.8 body die 5.0 Lead pitch 2.54 

Leads 0.5aq Short Lead denotee anode 

4011• 

•oe 

4re 

itrz 

Ai* 

iore• 

Á# 

'44 

1-9 10-99 

zuns2. $3.75 $3.50 3mm 
Z10153 $3.75 $3.50 5min 

NEW CHEAPER SOLDER PRICES 
25% MORE PRODUCT THAN OUR 
OPPOSITIONS FOR THE SAME I 

rieteiiiTa-c78 
ABSOLUTE TOP 

QUALITY 

'PRICE 

RD  IRVIP4G ELECTRONICS 

25% MORE * 
SOLDER ROLLS 
T31000.........71mm 2509m $8.95 

T31002...._...71mm 5009m $15.95 

*T31010........91mm 2509m $7.95 

T31012 ..... ....91mm 500gm $14.95 
T31020..... ..... 1.6mm 2509m $7.50 
T31022...._....1.6mm 2509m $13.95 

T31030 71 mm I metre $1.50 

T31032..._....91mm 1metre $1.50 

731034.--....1.6mm 1metre $1.50 

MES BATTERY HOLDER 
FOR GLOBES 

1-9 10+ 
H11689 $1.95 $ 1.60 

LINT AND DUST REMOVER 
Blow away the dust and grime out of 
those hard to get at places like buttons 
on your car phone, keyboards or clean 

your camera. 

N11036 $9.95 

CAR CD PLAYER 
& AM FM RADIO 
High power FM/AM stereo PLL 
synthesized LCD digital car radio with 

built in compact disc player and anti-theft 
holder. 

(Those long drives through the country 

will be even more enjoyable with the 

BEST sound quality) 

only 

00 

420100  

UNBELIEVABLE 
(NEED AMP FOR THE ABOVE CD 
PLAYER TO WORK WITH BACK 
SPEAKERS) 

$495 

r;;;:•••• < 
rgro 

2 X 50W AMPLIFIER TO SUIT FOR BACK 

SPEAKERS 

NORMALLY OUR PRICE 
$79 

QUICK REFERENCE BOOKS 

‘ -4e4F e ee-itele St.4.41eie ilïe -see  ieeeitee 
'EZO TRANDUCER 

can be used as a Audio 
Speaker 

1-9 10+ 
S15252 $2.50 $2.00 

DB9 4. DB25 
CUT OUT PLATES 

1-9 10+ 
P10908  $1.95 $1.60 

POWER SUPPLIES 

XT POWER SUPPLY 150W....$139.00 
FULL TOWER 
220W POWER SUPPLY $149.00 
MINI TOWER 
200W POWER SUPPLY $89.00 
BABY AT 
200W POWER SUPPLY $89.00 
SLIMLINE BABY AT 
200W POWER SUPPLY $89.00 

WOW 80387DX 
MATHS COPROCESSOR 
SMARTEN UP YOUR 386 

gtie 

only  $249 

DO YOU NEED A UART 
SCOOP PURCHASE 
18C450 (82450) 
Features of a UART include 
programmable data 
format;parity,framing,and overrun error 

detection etc. 

UNBELIEVABLE!! 
U22185 $9.95 
SUPA HIGH SPEED UART 

TEXTOOL IC SOCKETS 
(ZERO INSERTION FORCE) 
These ZIF socket are perfect for 
inserting and removing EPROMS so 
as not to damage the IC pins. 

1-9 10+ 
16 pin 
P17016  $16.95 $13.95 
• 24 pin 
P17024  $19.95 $18.50 
• 28 pin 
P17028 $26.95 $24.95 
• 40 pin 
P17040 $34.95 $32.95 

'AKERS (400 only in stock)" 
/0 WATT 02.0.1S 

Low dual cone wide range. 200mm 
(8 inch). Ideal for public address, 
background music,etc. Tremendous 
Value at these prices! 

1-9 10+ 

$5.95 $5.50 C12000 

PC TOOLS 7 821302 $19.95 

NORTON UTILITIES 6 821304 $19.95 

EXCEL 4 for WINDOWS B23004 $19.95 

Dr DOS 6 B23002 $19.95 

MS-DOS 5 B21267 $19.95 

RELEASE 2.4 1.2.3 B21264 $19.95 

WORDPERFECT 5.1 821268 $19.95 

AnRICW 
Irene 6 _Qz.rec 
REFEWEVa 

EXCEL 
q( 

lull HI 

't.or'e4k eiele e-tef 
L-SHAPED CORNER 
BRACKETS 
60 X 18mm 
pack of 4 

with punched holes for screws 

H11860 $4.95 
Saves trying to bend them. 

LED BAR GRe 
BACK IN STOCK 
An end stackable LED. bar • S.I.L pin 
package. Suited for solid state meter 
movements and level indicators. 
(10 leds in a row) 

e lellellele7r1r-99 

Z10180 $3.95 $3.50 
DON'T PAY $4.95 AT OUR OPPOSMON 

>JEW COMPUTER LABELS 
You asked for labels for your laser 
now there in! 

Label size 25.4mm x 98mm 
20 labels per sheet 50 sheets per 
packet (on a A4 sheet) 
C20106 $39.95 
for 1000 labels 

Label size 38.1mm x 98mm 14 labels 
per sheet 50 sheets per packet ( on 
a A4 sheet) 
C20108 $39.95 
for 700 labels 

(Label size 37mm x 105mm 
16 labels per sheet 50 sheets per 
packet (on a A4 sheet) 
C20110 $37.95 
for pin labels 

THESE QUITE OFTEN BLOW UP IN VGA 

COLOUR MONITORS 

LM1203 VGA INPUT DRIVER 
1-9 10+ 

U10440 $12.95 $11.95 

UNIX HEAT SINK COMPOUND 
Heataink compound is applied to the 
base and mounting studs of transistors 

and diodes. It maintains a positive 
heataink seal thet improves heat transfer 
from the device to the heataink, thus 

increasing overall efficiency 

ding' 
(SAVE $ 10 A TUBE THIS MONTH) 
NORMALLY $2.9,0e• weight..150g 
H11810....SUPA SPECIAL $19.95 

raNC PLUGS AND SOCKET 
BNC MALE PLUG 

1-9 10-99 100+ 
P10514 $2.50 $2.25 $1.50 

BNC PANEL SOCKET 
1-9 10+ 100+ 

P10516 $2,50 $2.25 $1.50 

BNC CRIMP PLUG 
1-9 10-99 100+ 

P10530 $3.95 $3.75 $3.00 

WE CARRY A LARGE 
RANGE OF ELECTRICAL 
PRODUCTS 
FLOURO BATTEN HOLDERS 
HUGE RANGE 
(girders come with fluoro tubes)  

S18000._.1 X 18W 
S18010...1 X 36W 

S18020_.1 X 36W 
S18030...2 X 36W 

S18040...2 X 36W 

1-4 

$19.95 
$22.95 

$22.95 
$37.95 

$37.95 

5+ 
$17.95 LPF 

$21.95 LPF 
$21.95 HPF 

$35.00 LPF 

$35.00 HPF 

36 WATT FLUORO TUBE " 
1-9  10+... 
$4.95 $4.50 

(WE ARE CHEAPER THAN THE 
HARDWARE STORES AND BIG 

NAME STORES) 

ELECTRICAL HOUSE 
WIRING CABLE 

are 
per metre 1-9m 10-99m 

W11580 ....S1.50 $1.20 Light 1mm 
W11590._ $1.90 $1.80 Power 2.5mm 
per 100m drum 
Wils80 $79.00 Light -imm 
W11590 $119.00 Power 2.5mm 

THESE ARE VERY HEAVY AND 

SUGGEST YOU PICK 
UP FROM ONE OF OUR 

STORES 

CHEAPEST PRICE IN AUSTRALIA 
16550 UART with F1FO's 

a must for high speed modem 

users. Gives you an 

intelligent serial port with 
an in-built 16 byte data buffer, 

and is a direct replacement 
for 16450 & 8250 

only $23.95 

FREE STANDING, 
FOLD UP 
MAGNIFIER 
An economically priced " hands free 

"magnifier, lets you take care of all jobs 

so often encountered in electronics 

T10020 $14.95 

ADELAIDE 
SPECIALS OPENING WEEK 
57MM SPEAKERS (2 1/4") 

1-9 10+ 100+ 
$1.00 856 75e 

(Available all stores) 

FERRIC CHLORIDE 
25%more from RIE for the 
same price as from our 
opposition. 

H10810 250gm $4.95 
H10812 .500grn $7.95 

BNC SOLDERLESS TWIST ON PLUG 

1-9 10-99 100+ 

P10531 $3.50 $3.25 $3.00 

CANNON PLUGS AND SOCKETS 
CANON TYPE 3 PIN UNE MALE 

1-9 10, 100+ 

P10960 $4.95 $4.75 $ 4.50 

CANON TYPE 3 PIN CHASSIS MALE 
1-9 10-99 100+ 

P10962 $3.50 $295 $2.50 

CANNON TYPE 3 PIN UNE FEMALE 

1-9 10-99 100+ 
P10964 $3.95 $3.50 $2.90 

CANNON TYPE 3 PIN CHASSIS FEMALE 

1-9 10-99 100+ 

P10966 $4.95 $4.50 $3.50 

Ïte.* eee4.. te-44 4* 4.# *.w44 eirÈ 4Ste 
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ROD IRVING ELECTRONICS - No.1 FOR IC'S 8« TRANSISTORS 
SCR's TIYIAG 

WT 
BC549 40.15 159624 116..80.25 74110174 $1.40 157594 126..40.25 7450244 12. 7414303 .11.00 .114393 $0 
BC556  7415629 .55.95 .114394051 47..940 BC5S0 $0. 5 30 C0 74s SERIES 

16.313 1596411 136..10.25 74 HC245 $2.50 Descnpaon 4 7415640 $1.00 . 1.1. ,AM339955TK $$97.6556 
SC1410 $1.95 BC557 $0.15 1596513 156.40.25 7450273 $2.75 74404  Ossenpzon. 4 

SC142E or Teccor 540081 Trlac.$2.25 BC559 $0.15 1596713 106 .40.25 74 HC373.. ..... $1.80 74530  BC639 $0 80 15968B 206 .40 25 7450393. .12.75 74532 4 1: 0 747040 SERIES 
81.0050 
1.80 Description ..... .. 4 161396K. 116.50 2114 1.143955 $7.50 161711  7)15  7732-200  $8.25 

$12.50  
 45.20 

1M320K12......11.40 
15317K0 ..... ...$5.50 

SC141E. $1.95 13C558 $0.15 159665 16V 40.25 7450367. .41.85 74508  1163177 $2.50 

SC1 460........ $2.85 SC1510 $2.95 130640.- ....... $0.80 1596913 22V .40.25 744C4040.....$1.65 745132-- ..... 93.50 7402  
130139  013140 40.90 1597013 246 .40.25 74HC4060.....$3.95 745133  $0.90 $ 1.20 7403  161733 $:$0711.76550171 27256-250 $9.50 

2764-250  $8.95 
27120 0E00 1.5320K-05 $3.00 

1532014 $1.40 
LIZ 323K  49.50 

C106D Equiv. Tag 130235 $0.90 1597313 33V .40.25 744174 $3 50 7407 41$011.:0"800 15745  $1.50 27-1MEG $26.50 11/132905  40.50 

LM725  

C103B or 1597113 27V .40.25 74504066.....$1.70 745135 .42.50 7404  11/1741  27512-250 $ 14.90 

004030E...... $ 1.50 BD650 $1.95 15974E1 36V 50.25 .Description 4 $0.30 

MCR100-6 $0.90 90237 $0.90 1597213 306.10.25 SERIES 4000 745139 $3.30 7406  1.11747  LM3213  $5.50 

4$01.4000 15759 
0122D BD449 $1.65 1 W ZENER 4000 $0.75 ' 74F SERIES 7400  7409  11611133 . 42$271.:211000 

BD682 ...... .....$2.00 7744FF0400 ......40 24 7414 $$$$ 0011 .2«. 5:0 1518715 $7.50 
16118725 $8.160 770512 $222"..935° 

rstr24.:5J 

1533825.0V... $2.95 

1143371. $2.90 

27064-2005S. $3.96 
LIA 3342 ...... .... 51.70 

$2.50 1611533 ...... ... $4.90 270128 $12.50 
11/13360-2.56- $2.95 

LIZ 3352..... ..... $2.5o 

C122E 11.95 B0647 1110 4001 $045 DeicnpOon ... ._ $ 7410  
252646......... 51.95 B0681.... .. 12.00 DIODES 4002 $0.55 

154 n9 366.10.35 4009 40.90 74F74 1025 7430   $01$$111 ....80005:0 
1529074 $5.10 4444-10 ...... .... $5.513 

256027 . 91.20 IW ZONER DIODE 4005 $1.55  $326 7418  27C 1M EQ.- 134.50 
13F115  $1•00 LM337KC..... $ 12.50 Description . .4 4007 $045 74F32  LM111136.. ...... _19.10 4116 18K ..... ... $3.95 

1.1/1338K  19.45 154728 363.40.35 4008 $1.70 L112997-14. • $3.50 

BF2454 11.96 154730 369-40.35 4010  74F109 $202..5028 77443382  
BF199 .... ....... 10.60 114340T-6.. $0.90 

$°.11° 741138 $1.00 7442 11.50 LA12917-14 42.50 16340K0-5.....12.95 
25918 $100 Descnption 4 BF469 $1.20 154731 463..50.35 4011  $°45 74F151..........41.20 7445 $1.00 1529174 $41 11/13901  4125640.........44.96 LM3407-5  40.50 

BF470 $1.20 4012  LIA140KC-14... $2.95 $0.45 74F153 ...... _41.20 7446 $1.20 
BFY50 $1.50 4013  11.13900..........e:509°. 114340T-12  $0.03 

252219 10•90 154712 4V7..$0.35 
154733 5V1.10•35 10.70 44256-10 113.05 252369  51.00 74F157 $1.20 7447  
154734 5V8.10•35 4014  $$11..2706 11.13911..  $3.95 44256-08 514.96 

BFY90 $3.00 153401-18.... $2.00 
154735 662_40.35 4°15 $1.$$ 74F194 $2 41 7473  

$2.90 44256-07 $ 15.96 
252646 $1.95 BU2084 $4 90 15340T-111._ $0.90 
252904 $1.10 0(.13768 ........ 54.55 88.58 74F244 53 72 7474  11/13914  

253055_ $2.00 BU806 ...... .....$7.95 154737 765.40.35 4016  
4017 41.38 74LS SERIES 

7476.. $$$011.:524°00 .11/139992 45.05 152641P-10.. $19.95 
2163019 ... 51.90 BUX80 6/5.95 154705 668..40.35 $0.70 7475  .1.413915 $$.9° 6114 ... ........ .. 45.50 1.6340K0-12.. $4.95 

154738 862.40.35 401$ $0.50 7483... ......... -11.10 .1.61 4250 $2.45. 62256LP-10- 639.96 U/1114353500K7 ........$2411.4342 253563... $0.35 
253561 10.30 MFE131........42.90 

MFE3001......62.90 154739 961_50.35 401°  
154740 106-40.35 402$   s",..deo0 741.501 40.60 2483  

741400 ... ...... $0.30 7450  

Descricaton  5 
:1122°5 .1.511105 $4.95 

LM 13600  52.70 15-10  $21141.9596 16370.. 4...96.95 
253565... $0.30 lAJ10312 $5.95 1M-08  LlAn3cH $1.50 150555.  11.25 154741 116..40.35 4021  $1.50 741502 50.60 74121  $1.55 
253569. .. 40.30 11J802.... ....... $7.90 MA X232/I00232 LM 723CN $0.95 154742 126-10.35 4022 ......... .....$1.45 SNIPS 
253441 $0.30 
253642 40.30 61J1 5004 $9.70 MJ15024 49.60 154744 156_80.35 1547454 16640.35 4024 ......... .....$1.60 4025 40.45 741.505 ... ..... 4675 74125  $14210111..:921500 05350 $21.00 78P05G0 $ 14.50 

154733 136..40.35 741503 .. 10.60 74123  
741904 50.75 74125  DescrIpton ... 5 

253638 $0•30 MJ15003 $9.50 751106..... ....... $9.50 4023 W.45 HAIC232........511.136 

253643.. .. 50.30 6112955 42.95 154746 186..50.35 774411540105 5$00.9300 77444 450  1101400111 . 47.50 251: 5499:7600... 152:50000 n7810512. 60.75 

2163644_ .. $0.30 
253645.. .. $030 
253771 $666 253772 15.70 1.114502 58.50 

MJE350 42.50 
MJE2955 $4.90 154747 20V..10.35 154748 22V ..10.35 

154749 24V _50.35 4028  

4029 :01:8150 741511 $0 75 
741413 .....  50.40 
741514 ......  $0.78 74157 

74181  
74164 $$1211 ..:6050 $$112300 MC1458..... ..$ 1.20 HC 1499 90.60 141 i 940 $59.00 79701111:  

MC1409 . . 40.60 
MC1498 ...... -. 42.50 Medial 791.05  

79115 10.75 

40.75 

 11.20 
$1.20 

44002267  

253773.. . $7.95 MJE3055.......$3.50 154750 27V .10.35 4030....   :0$11«.509153 4033 $2.75 741515 seep 74177  MC3334P.. ...... 46.86 D44.no484 $ $1.20 
741520 $0.90 74193 $1.50 M03/1010P $8.96 1M 4 9-70  $51.00 11/1396K 416.50 

2613819 51.50 m1E13887. 84.95 154751 30%1_50.35 4038. ........ -. 12.25 741_521   
253904 11.00 IAP1131  12.03 154753 366-50•35 4040 ........ ---$1.20 7*4L-537  

74283 111.00 1/1003021.. ...... $401:6905 2156M K5 49-066 .... $53571 ..0080 
NE555..  

253866........ . $2.95 IAJE13009.....$9.95 154752 336.40.35 9500..gg: 774410795  

253906 11.00 MP5405 ...... ..$ 1.00 4043 $1.20 24L932 ...... _ 30 60 74290 11.20 
NE556  NE558 glIgg 256K-70....... $28.00 

46.50 256K 40....... $ 25.00 
154761 756-40.80 4042 ......... __STEC 741930  

7419379  fe 70 lc - D/A, AID:g:49°5 
254033 $2.20 AlP5A13 10.50 5W ZENER 4044  .  $1.25  $7.00 4IA 4 0-79-$230.00 Deecfipleon 4 

254258 $0.40 1APS442 10.80 «NNEE554464  76409 $12.50 
254356 .. $0.50 
254360._ ...... $ 1.50 MPS443 10.50 

1APS493 $0.50 SW ZENER 4047 
4044 $1.00 41.90 741542 $1.20 Description S 5E557 ....... ..... ei,$$22:8140 

DIODES 4045 $4.90 741935 ... ...... 1010 

254342 11.50 MPF102 ........$0.90 4049. ....... ...... 10.60 741947 5110 ..8885 NNEE   587701.......  $6.95 I C-COMPUTER 616894F $5.95 111/15369 $4.95 
254401......... $0.30 MPF109 40.90 DIODE 741540 . ...... .. 41.80 5803808.........84.88 
254427.........$3•90 MPSU56 $1.75 Description 4 4051 $1.20 741474 .........$0.40 NE5n $11.20 

A DcooDOCN -829.95 .0455260N  $ 16.10 D48888800  
1615339B 56641.20 741.475 ..... ....$ 1.20 *000903   

P5100 ...... .....50.25 4052 91.20 4,173:9511 .747205P 42.95 66024 ....... .... 516.96 
255081........ $100 155342B 6V811.20 741.476 .........$1.00 £0c0004  $15.95 Description . 4 
255089......... 11.00 4053  1.20 741465 .........$0.86 85c3034 $13.00 7041024 ...... .. 83.90 86524  TIP3113 ..... .....$ 1.00 15534913 12651.20 

255458 . $0.90 
255401._ ...... 10.35 TIP31C. . $1.20 15535E1 15651.20 4060  4066 52.50 03.60 n Ls " ...... -10.80 AD038201.05.427 95 T1054............. $2.  10 8800  

7E41002 _51740 6802 
12717..00°  Red3 mm LEDS90.20 

TIP3213 $1.00 155361 27V $1.20 4068 $0•50 741590 ...... ...$ 1.20 OAC0632 ...... ...$7.95 $5.50 Green $0.30 
255459 51.00 TIP32C $1•20 155359 24651.20 OACICQO 916.25 71071/ L.F351. $1.20 4821  

$9.96 5•1140  
741492 ...... ...$ 1.20 

4069 S0.50 11072/ 1.F353. 11.80 6545  50.1:1 255485 $1.15 741593 11.011 11C80  TIP41A 91.90 155363 30V 11.20 4078 10.93 
255486 11.30 TIPIIC 112.03 155372 62V $1.20 *071 $010 741596 ..... --11.20 * DAC1220 4221244325 TL074/ 11347.81.40 8450 43.50 Orange $0.30 
256027 01.20 741.4107 $0.90 0A01,00  50 7910  82966 5rnm LEDS 
256125 $1 90 TIP420 $2.03 CRYSTALS 4073 $$•.$,$, 7414109 .......$0.90 A0390.1  11.00 T1082 ...... ....... $220 60355-6..........$6.80 Red  19.50 Green  50.20 

TIP42A $1.90 

25149 19.95 TIP50 $2.20 1MHZ 56.00 
4ort  $12.95 

418.50 Orange  

250350.........$6.95 Descnpion .4 4075 $$•"'" 7414112.. $0. -To ROLM $1.50 8039  • $0•30 
TIP49 41.50 4078.. ......... ... 41.90 7414123.. ..... 11.30 U471005 $1.00 woo 533.co Yellow 50.30 

25J56 ..... .... $ 14.50 W S° 7414125 $ 1.X1 IC LINEAR .U4739. .. .12.75 110854   $0.30 TIP53 42.50 1.0432MHz....$740 

24K134.........$9.95 TIP112 .....  $2.50 2MHz  4081 ......... .....$0.50 .0U812020682168 .... $ 16.50 8068.-- ...... $ 12.50 1Ornrn 93.00 4076 $11" 7414126 81.03 

25K176 $14.50 TIP116 ..... ...... 42.50 2.4476 MHz...42.00 
X112209 $9.93 1C1.7106 515.es JUMBO LEADS 

3MH4  4082 . DescripOon  7414132 $ 1.01 4 
10•50 7415138 5080 AS-3-1015 $ 11.95. $800 ICh17216B 959.50 Red 10.96 

TIP117 42.50 
3.9795461Hz..$3.00 

44.90 
4093 ......... _A0.110 74141»  5112211 9700 1113741.... ..... $0.80 Croon__ ...... .. 51.00 

TIP120 42.90 4.00 ukt,.......53.00 4098 ......... ..... 11.9D 7415145 9$01..93e° .21AYS-6--3-88911160 1:m194925065 0588224221 08- ....... . 151° "91.460  $26.96 Ck$'1114  51.0:I 

Des8413604 5 TIP125 $2.120 
.I.1 ARE TIP122  41.05 4.1943016Hz-43.00 45164 57.25 7415147 $2.93 CA3028   4646 43530 ..........$24.88 SUPER BRIGHT 

4.4338186542.00 451,3 ......... - 11 .30 7415151  $1.20 XR2243 go gg $102513 ....... $21.95 CA30114  
WO2 2006... $0.80 11P127  $1.95 4.4, ho.t, 92.00 4510... ...... ..... 41.40 7415163 $1.00 CA3130E....... $821.-290) 2&330 .. 9400. TR1563 ....... .... 4.90 "570 $1.02 
$604 400V....10.80 11p 147 ..........$4.56 

LAMP TIP2955 ........42.25 4.9562 1454.43.00 4$11  $1.45 7414155 $0.80 CA31307 43.98 2:11.9532....... ... 31....$1122.00 V   00 V25:81 $35.95 Green  
829.95 Yellow... .......  $1.013 

$1.00 

5MHz....... ..... 42.00 4512... ....... - 50 .61.40 74151 .. .$ 1. 00 0431409.........$1.311 2 
KBPC604 400V 1113056 $1.95 5534AN  Illsm FLASHING 6MHZ 8200 4514 , 12.80 7415167 ___.$1.20 CA31407.. ...... . 42.98 8345 W02123........$29.95 
 $2.110  90.50 10118039.........- $7.50 

10006  DIODES 8.00 MHz $3.00 4518. ........ __it«) 7415190 .......$ 1.80 COM792250285.,. $84813.405à. 6166  
29011 CPU.... $13.50 RECTANGLE L$E10269 

8.144 MHz.....83.0o 4515 $1.90 7414158 .......$ 1.00 
KBPC0437 56£0 2804 CTC...... 411.50 Red  

12.75 86116.19116 91.00 8.887231/151..113.00 4518 ......... __pie 7414181 .......$ 1.03 11347 $1.40 
=ME 811.594  

KOPC1004 _LAMP 10 MHz  . 52.00 9232:0076 2802222 Pcrou   55:...- Grain  .. 80.30 
4520... ...... .....$1.03 741,1,2.. ...... ,0.90 LF3515.... ....... $120  $0.28 

4572 $1.90 11353 $100 1216 
400V..............53.50 Descripzon ... 4 11 MHz $3.00 7414163 $1.10 $14.00 ZIOA 410  914.80 Yellow._ ....... .. 90.30 1 54002 2006.40.10 4520 ... ...... -. 41.00 1135611..... ...... $1.50 6237  
KOPC1007 12.00 MHz $3.00 452, 7415164 $1 40 Orange 90.30 
1000V 54.50 11.44004 400V10•10 14.318 MHz...42.00 41.05 7415166 $1.20 11357 42.95 8256 $6.00 81)87 5irtm RED/GREEN 

1540075634.10.20 4532 ......... .....42.65 11398 10.30 0279  45.50 
IAMP 15 MHz $2.00 4838 ......... .....88.88 7415188 ,4 LA13015   11.60 6830  25_AME 86.98 00974 ....... 1159.00 DUAL LED 81.00' 

o•suipoon. . $ 4538 ......... .....51.20 241-$164 22' '''' 11/13015 ...... ....$0.50 85880   r 
Korsc2.504 16.00 MHz 53.00 

65100:9600 006°8477--21.«  $379.03 
4006  20.00 MHz...$2.00 7415174 $ 1.20 
KBPC2510 $6.50 155401 936 ..$0.40 24 MHz ...... ....43.00 4336  7414175 00.70 1.143025 96.50 0667   . 

155404 400610.40 61.25 scco 11/130511 41 .50 . 9669  $5.58 902874  $2119.00 
1000V..... ...... . 47.35 1554091160640.65 48MHz.... ...... .42.00 4,94. ....... ......, 1.00 74 LS181   

1.630705 91.10 8132574  $379.00 7414191  $ 1.20 
&AMP GERMANIUM DIODE 32•768kkx--$2'$$ 40014 51.50 7415193 $ 1.20 11/1306 90.60 00257-10- $459.03 

KBPC3504 
4006 $6.50 Descripton.... .... 5 11C18 - H. Hic 40175 42.00 7414195 .......90.00 11/1309K.... ..... 42.05 60387-16 -. 1695.50 

01147  $1.50 1163105 $4.05. 60387-20 0795.03 
6$ C3506 Descnpuon ..... .... 4 74C 114311 ....... .... $1.00. 00387-25- $696.133 

7414196 81.20 
6006 66.76 0490  0491  $0.40 $0.75 745000 $0.75 SERIES 7414221  82.03 15324 $1.20 90307-39. .5995.00 
KBPC3510 745002.........$0.75 7415244 $ 1.40 

00.75 15331 56.00. 
.......$8.40 ° A44  745004 .... -.40.75 Descneon 5 7415241  $0.95 

161339. ........ .... 40.80. 
745008 $0.75 74000 .... ....... $ 1.00 7415243 $ 1.10 

114344  01.00 
... .......  $2911 745010 ..... ....10.75 74034 .... ...... .41.00 7415244 .......42.20 111349  

745011.. $0.75 74004 41.03 7415243 $2.95 11/1350  . 81.40 
AC125  29 75 7414257 $1 74014 91. . 

12.95 157464 363 . 40.25 745014... ...... 41.60 11/1301...... ....... 44.95 
BC107. .. $0.50 1 57474 365.40.28 74HC30 40.60 74074 $1.08 74142511 91.20 

$1.50 7415259 $225 11/13001614.....$1.911 
acme. $0.80 1617484 369 . 40.215 745032 $0.130 74016  LI/38054 41..50 
BC109 $0.00 1 57494 463 .$0.25 745042 10.90 tx.m 7415258 $0.70 11/3111 -44.96 

74090  

130212..40.30 157504 467 40.25 745074 $1.10 740192 PAO 7419273 $1.00 11/13112-... ....... 43.50 
40.00 111C316. ..... .....$0.30 157514 561 40.25 745055 $1 .74C221 40 .. .....13.95 7413322  111383 $11 08 
42.20 9037,...... ..... $0.30 1t9752/11 568 .11426 745004.. .11.10 74=44 43.95 74153E2  

740371 10.60 BC320 $0.3o 11/1344  7414386 $1.03 
157634 06210.25 7450123 *140 1111148-1 41.40 

130337...... ..... $0.40 1147544 13611 .40.21 7450132 .9125 740908 $2.10 74133611 $1.03 
740922 $14.611 7414347 $1.00 114387 42.75 

B0338. . 4040 1147554 7615 .40.25 7451C138 41-40 740925 $13.96 7413373 42.00 114390 42.911 

1117564 862 .10.25 7451C167 4125 740444 324.113 7415374 4240 110392 4140 
9C547...........$0.16 157574 961 .10.Z 74110161 ass 
BC044. 40.15 157544 106.40.26 748C184 -8226 . ..... .41.00 

2N SERIES 

BRIDGES 

TRANSISTORS 
400mW 

ZENERDIODES 

MEMORY 

Doacnpbon 

SOLT 
REGULATORS 

SPECIAL 
FUNCTION 

LEDS 

Prices are 1 -9. 
10-99 

less 10%. 
100+ 

less 20%. 

ROD IRVING ELECTRONICS 
SYDNEY: 74 Parramatta Rd, Stanmore.- (02) 519 9134 
MELBOURNE: 48 Allimkett St. Ph: (03) 683 8151 
NORTHCOTE: 425 High St. Ph: (03) 489 8866 
OAKLEN3H: 240C Huntingdale Rd, Ph: (03) 562 8939 
ADELAIDE; 241-243 Wright St, Ph: (08) 211 7200 
TOLL FREE MAILORDER HOTLINE - 008335757 
MAIL ORDER - P.O BOX 620, CLAYTON 3168 - 

POSTAGE RATES: Ewa. andeelene 

41 - $9.09 $3.00 SIO0 - $ 199....ST.00 48.4P*4 P8.448 
910 - $24.00  $3.50 $200 - 4500....4FREE apocitkodona 

*object to ch.., 
$25 - $SG» $4.50 $500 PLUS....$ FREE 

$50 - $99.99 46.00 na above patinas atea ember. peewee ono, up 
toS 49. Road Mehl, Au07 I Iroollo Mono .111 bo chomped al elliteonl fobs 
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DISCOUNT COMPONENTS 

Fs' 44*-4.4 

XENON/STROBE 
1 UBES 
As used in projects or 

as replacement. 

S14050 $3.95 

CHROME LED 
BEZELS 
9 mm hole, available 
3 colours 

S14030 Red $1.20 

S14032 Green $1.45 

S14034 Yellow $1.45 

GREY FLAT 
RIBBON CABLE 

cat no. 

W12614 

W12616 

W12620 

W12624 

W12625 

W12626 

W12634 

W12636 

W12640 

W12650 

W12660 

14way 

16way 

20way 

24way 

25way 

26way 

34way 

36way 

40way 

50way 

60way 

8/Mtr 

$1.90 

$2.20 

$2.50 

$2.90 

$3.20 

$3.60 

$3.90 

$3.90 

$4.90 

$5.90 

$6.90 

10 TURN WIRE 

WOUND 

POTENTIOMETER 
Spectrol Model 
5341/4" shaft. 
Equivalent ( Bourns 

3540S Beckman 7256) 

Dials to suit 16-1-11, 

18-1-11, 21-1-11. 

R14050 SOR R14100 5K 

R14055 100R R14110 10K 

R14060 200R R14120 20K 

R14070 50OR R14080 1K 

R14090 2K 

1-9 10+ 

$12.95 $10.90 

R14130 50K $16.95 

R14140 100K_ $ 15.95 

'71ouuuu31-7" 
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NUMERIC KEYPAD 
Unencoded keypad, 10 

digit keys plus two utility 

keys. Light grey in colour. 

OUTPUT ARRANGEMENT: 

Output Pin No Symbol 

1 N.A. 

2 Shield plate 

3 Column 2 

4 Row 1 

 Column 3 

6 Row 1 

7 Column 1 

a Row 2 

 Row 3 

10 N.A. 

Cat. C19030 

1-9 10+ 100+ 

$2.95 $2.50 $ 1.95 

DIE CAST BOXES 
Diecast boxes are excellent 

for RF sheildingand 

strength. 

Screws are provided with 

each boo. 

H11451 

100 o 50 o 25mm $8.95 

H11452 

110 x 60 30Mm $9.50 

H11453 

120 x 65 x 40mm $ 10.50 

H11461 

120 x 94 x 53mm $13.95 

H11462 

188 x 120 o 78mm $15.95 

H11464 

188 o 188 0 64mm $29.50 

GENERAL 
PURPOSE 
TRANSISTORS 
Pf(100: • NPN general 

purpose medium power 

amp and switch with 

continuous collector 

current up to 500mA. 

PN200: e PNP general 

purpose amp at collector 

currents to 1 AMP. 

Both are TO-82 plastic 

package. 

PN100 REPLACES: 
PN2221, PN2222, PN2222A, 

PN3585, PN3568, PN3569, 

PN3643, PN5133, 2N2219A, 

2N2222A, 2N3414, 2N3415, 

2N3416, 2143417, 2N3700, 

2143704, 2N3904, 2144123, 

2N4124, 2f44401, 2N5088, 

2145210. 

PN200 REPLACES: 
PN2907, PN2907A, PN3638, 

PN3638A, PN3640, PN3644, 

P144121, PH-4143, PH-4248, 

PN4249, PN4250, PN4355, 

PH-4916, PN4917, PN5910, 

2N2905A, 2N3467, 2N3702, 

2143906, 2N4125, 2144126, 

2144291, 2N4402, 2144403, 

2145086, 2N5087, 2N5447. 

PN100 T90001 

PN200 T90002 

1-9 10+ 100+ 

$0.20 $0.18 $0.15 

SUPER BRIGHT 
LEDS 

• RED Z10146 
• GREEN Z10147 
• YELLOW Z10148 

1-9 10+ 

$1.00 $0.90 

CARD EDGE 
CONNECTORS 

1" SPACING 
P12060 10pin $3.95 

P12062 20pin $4.25 

P12064 26pin $4.50 

P12066 34pin $4.95 

P12068 40pin $5.95 

P12070 50pin $ 6.95 

$3.50 

$:3.75 

$3.95 

$3.95 

$4.95 

$5.95 

DIODES - 
BUY IN BULK & SAVE! 
Cat No. 
Z10135 

Z10105 

Z10107 

Z10110 

Z10115 

Z10119 

1N41 48 

1N4002 

IN4004 

IN 4007 

IN5404 

IN 5408 

10+ 100+ 
$0.05 $0.04 

$0.06 $0.05 

$0.08 $0.06 

$0.10 $0.07 

$0.18 $0.14 

$0.20 $0.16 

1000+ 10K 

$0.03 $0.02 

$0.04 $0.03 

$0.05 $0.04 

$0.06 $0.05 

$0.13 $0.11 

$0.15 $0.14 

POW R SUPPLIES 
XI PS  $139.00 

FULL TOWER 

220W P.S $149.00 

MINI TOWER 

200W P.S $89.00 

BABY AT 

P.S 200W $89.00 

SLIMLINE BABY AT 

P.S. 200W $89.00 

BREAD BOARDS 
This inexpensive range of 

modular interlocking unite 

enables a quick easy way 

of experimenting with new 

circiuts and ideas. There 

are two main units 

consisting of a terminal 

strip or distribution and a 

central plug in unit 

• 100 holes. 

P11000 $2.75 
.840 + 100 holes 
P11007 $14.95 
• 1280 +100 holes 
• P11010 $26.95 
.2560 + 700 holes 

• P11018 $69.95 

• Si. conductor ebleided 
computer Interl•ce cable. 

W12670 • CIC6 6 con. 

1-9M 10M• 

$1.30M $ 1.10M $ 1.00M 

W12672 • CIC9 9 con. 

19M 10M• 100M• 

$1.60M $ 1.50M $ 1.20M 

W12674 • CIC12 12 con 

1-9M 101.4 103M• 

$2.50M $2.20M $ 1.90M 

W12676 • CIC16 16 con 

1-9M 10M• 1COM• 

$3.50M $3.20M $2.50M 

W12678 • CIC25 25 con 

I-9M 101.4 100M. 

$3.90M $3.40M $100M 

NICADS 
Save s fortune on 

expensive throw away 

batteries with these 

quality Nicads and 

Rechargerel 

SI,. AA 450mAH 

1-9 10. 100* 

$2.95 $2.75 $2.50 

SlreC 12 AH 

$9.95 $9.50 $8.95 

Sirs 0 1 2 A H 

$9.95 $9.50 $8.95 

LOW PROFILE 
IC SOCKETS 

Save a small fortune on 

these "Direct Import" low 

profile IC sockets! PCB 

mounting solder tall. All tin 

plated phosphor bronze or 

berryllium and dual wipe for 

1.9 10•100. 

P10550 8 pin 156 126 106 

P10560 14pin 206 186 1St 

P10565 16pin 206 186 16t 

P10567 18pin 30t 256 22e 

P10568 20pin 36e 30e 25t 

P10569 22pin 356 20e 264 

P10570 24pin 35e 30e 266 

P10572 28 «n 456 35t 30t 

WIRE WRAP 
IC SOCKETS 

Those quality 3 level wire 

wrap sockets are lin plated 

phosphor bronze. 

P10579 8pin $ 1.50 $ 1.40 

P10580 14pin $ 1.85 $ 1.70 

P10585 16pin $ 1.95 $ 1.80 

P10587 18pin $ 1.95 $ 1.90 

P10590 29pin $2.95 $2.75 

P10592 22pin $2.95 $2.70 

P10594 24pin $3.95 $3.50 

P10596 28pin $3.95 $3.50 

P10598 40pin $4.95 $4.50 

WOW! 

WHAT PRICES! 

IDC PLUGS & 
SOCKETS 

WOW I FROM $1.00 

D TYPE IOC PLUGS 
14 14 toe. 

• DE9P 9,ln plug 

P12166 $ 1.50 $ 1.20 $ 1.00 

• 0.415P 15pin plug 

Pima $1.50 $ 1.20 $ 1.00 

• 01325P 25 pin plug 

P12170 $4.50 $3.95 $3.50 

1-9 10+ 100+ 

• DEBS 8 pin • ocket 

P12167 $1.50 $ 1.20 $ 1.00 

• 06155 15 pin eockat 

PI2169 $ 1.50 $ 1.20 $ 1.00 

• DB255 15 pin socket 

P12171 $4.50 $3.95 $ 3.50 

_DC CENTRONICS 36 
WAY PLUG & SOCKET 

14 10. 100. 

• Plug P12200 

$3.95 $3.00 $2.95 
• Socket P12201 

ECONOMY 
TRANSFORMERS 

1.9 111. 
2155 240V 6•15V IA 

M12155  $8.95 $7.95 

2156 240V 6-15V 62 

M12156  $13.95 $ 12.95 

2851 240V 12-6V CT 25OrnA 

IA 12851 $4.95.. $4.93 

6672 240V 15 30m 1A tapped 

1416672 $12.95 $ 11.25 

12V DC FANS 
80 x 80 x 25.4mm 

12V DC. 1.7 Watt 0.14 Amp 

T12469 $18.95 

10, taos, only $ 17.95 

FANb 

Quality fans for us. in 

power amps, computer 

hotspot cooling etc. 

Anywhere you need plenty 

of air. 

240V 4 5/8" T12461..$16.95 

115V 4 5/8" 712463.416.95 

240V 3 y7.112465..816.95 

115V 3 1/2" 112467.416.95 

1!. 

TOGGLE 
SWITCHES 

14 10+ 

S11010 S.P.D.T $ 1.20 $ 1.10 

S11020 D.P.D.T $ 1.30 $ 1.20 

ICB VOLTAGE 
REGULATORS 
BARGAINS 

Description 14 10, 100. 

7805UC $0.50 $0.45 $0.40 

7812UC $0.50 $0.45 $0.40 

7815UC $0.50 $0.45 $0.40 

7905UC $0.60 $0.55 $0.50 

7912UC $0.60 $0.55 $0.50 

7915UC $0.60 $0.55 $0.50 

78L05 $0.40 $0.30 $0.28 

78L12 $0.40 $0.30 $00.28 

LM324 $ 1.00 $0.90 $0.80 

555 $0.40 $0.38 $0.33 

741 $0.50 $0.45 $0.39 

9 PIN D 
SWITCH BOXES 
2 WAY $59.95 

4 WAY $69.95 

MONITOR & KEYBOARD 

SWITCH BOXES $69.50 

MINIATUREZ 
HOBBY • >' 
VICE 
• Lever operated suction 

base grip for instant 

mounting 8. portability. 

• Mounts on smooth 

non-porous surfaces 

• Ideal for holding & 

other small objects. 

T12458   $6.95 

PC 
BOARD 
HOLDER 
Better than 

of hands 40/ 

A must for all PCB work. 

T12444 $9.95 

QUALITY 3mm LEDS 
1-9 10-99 100• 1K 

1000. 
010140(51 seis 5812 S0.10 SO.OB 

210141(Ck. 5020 00.113 0015 $0.12 
Z10143(Y).. $020 50.18 5015 $0.12 
ZI0145(0).. S0.20 S0.111 S0.15 50.12 

QUALITY 5mm LEDS 

no-Isom). 00.15 00.12 00.10 SO.CEI 

210151(0). 0025 00.20 00.18 50.12 
Z10152(Y).. 50.25 50.20 50.18 $0.12 

em«emila 

FLASHING LEDS 
RED 5mm 1-9 10+ WO+ 

Z10159 $1.10 $ 1.00 $00.130 

RECTANGULAR 

LEDS 

1.9 10.• 100• 1K 

RED 20e 156 126 10t 

GREEN 20t 15t 126 10t 

YELLOW 20e, 15e 126 106 

DB25 CONNECTOR 

SPECIALS 

14 10, 100. 

010880 DE9P $tee $0.80 $0.60 

P10E05 DEBS $1.00 $0.70 $0.60 

101o1391 DA155 $1.00 $0.70 $0.60 

P10892 DAISC 51.0) $0.90 $0.60 

P1089. 0415551.3e $0.80 $0.60 

P10902 DB25C $1.00 $0.80 $0.60 

P10904 0825P $1.00 $0.80 $0.60 

P10605 08250 $ 1.00 $0.80 $0.60 

MOSFET SPECIALS 

2SJ49 

2SJ56 

2SK134 

2SK176 

25J50 

2SK135 

1-9 10+ BM+ 

$9.50 $8.00 $7.00 

$10.00 $9.50 $8.50 

$8.50 $8.00 $7.00 

$9.50 $8.90 $ 6.90 

$9.50 $8.50 $7.00 

$9.50 $8.50 $7.00 

ELECTRET 

MIC INSERTS 
With pine for eery board 

Intertion. C10170 

1-9 10.99 10(4 1000• 

$1.29 $1.00 $00.90 $00.70 

TRANSISTORS 
BUY IN BULK 
& SAVE! 
1•9 10, 181. 

BC 54750.15 $0.10 $0.07 

BC 548 $0.15 $0.10 $0.07 

BC 549 $0.15 $0.10 $0.07 

BC 557 $0.15 $0.10 $0.07 

BC 558 $0.15 $0.10,50.07 

BC 559 $0.15 $0.10 $00.07 

BC 327 $0.20 $0.15 $0.12 

BC 33750.20 $0.15 $0.12 

BD 139 $0.75 $0.60 50.50 

BD 140 $0.75 $0.60 $0.50 

a 

w. .1 

1 
PCB MOUNTING 
SCREW TERMINALS 
(INTERLOCKING ENDS) 

These terminals feature 

interlocking ends to form 

any number of connections. 

Standard 5mm spacing 

pin.. 

P10520 2way 

1-9 10 100+ 

$0.75 $0.7-0 $0.60 

P10521 3 way 

$1.00 $0.90 $0.80 

,11111- t 
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ese ese ese e se 
YES! WE ARE NOW OPEN 

IN ADELAIDE! 
241-243 WRIGHT STREET. 
Come on in 8( check out our 

opening specials! 

MONITOR 
HOLDER 

MONITOR 

MOVER 

ARM 
Position your monitor 
exactly where yuo want Int 
Maximize desk space. 
• Solid steel structure 
• Height Adjustment 
• Span 33cm 
• Maximum load 50kg 

C21079 8199.00 

MPR - ovt, 
MODE,. 

• Sturdy Steel construction 
• Can rotate 360* 
• Lifts monitors up to 
22Kg. 
• Locks in place with 
monitor on tray. 
C21082 $199.00 

DISK NOTCH ER 

Converts 5 1/1" single 
sided floppy disks to 
double sided, by placing 
an appropriate notch in 
the floppy disk jacket. 

C21070 $7.95 

IC MEMORY 
EPROM 

Cat No. Type Price 

U20550 2716..$11.75 

1120560 2732...49.00 

U20590 2764....56.95 

U20540 27128..57.50 

U20542 27256..89.00 

1120544 27512 $ 12.50 

CMOS EPROM 

Cat. No. Type Price 

1120591 27C32 $14.95. 

1120592 27C64....$5.50 

1120593 27C128..$7.50 

1120594 27C256..$9.00 

1.120595 27C512..$11.50 

1120546 27C010 $22.50 

101001 
ACTION PRINTER $12.00 
NEC P1NWRITER P3 517.95 
NEC P1NWRITER P5 519.95 
SEIKOSHA BP5120 $19.95 
CrnZEN 
EPSON ERC23  518.95 
EPSON DFX 5000 539.95 
EPSON EX800. $ 18.95 
BROTHER 1821L $25.95 
BJ CARTRIDGE 
BC-01 $55.00 
FUJITSU DL330 $ 18.95 
TOSHIBA P321/311 518.95 
OKI MICROUNE 539.95 

*re 
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DISK HOLDERS 
3 /12" PLASTIC 

DISK HOLDER 

• Holds 5 disks 
Comes in 6 different 
colours 
C16050 Red 
C16051 Yellow 
C16052 Orange 
C16056 Green 
C16058 Blue 
C16060 Grey 
Only ......... ...... 53.50 Each. 

5 1/4" PLASTIC 

DISK HOLDER 
• Holds 6 floppy 
disks 
C16030 $3.50 

5 1/4" DISK 

STORAGE 

CASES 
• Made of Sturdy 
black flexible plastic. 
• Holds 10 or more 
5 1/1" disks. 
• Display positions 

1-5 to. too. 
C12320 .53.95 $3.50 $3.00 

MEMOREX r---7resolutions from 100 to 
3.5"Plastic disk ri\ 
holder 1400 dpi. 

• Holds 10 Diske'll JGOCR 
This package Includes 

the GO-CR Optical 

Character Recognition 

(OCR) program. 

GO-CR scans text 

images into computer , 

readable text files. The 

multilingual capabilities 

allows you to recognize 

documents in any one of 

80 languages. 

GO-CR is the supreme 

PC typist! 

Edit, enhance and 

design professional-

quaility images with 

iPhoto Deluxe. 

Combine Images from 

several scans. It can 

even convert your black 

& white photos to true 

greyscale format. The 

ease of it's Windows 

based operation makes 

the power of this 

professional utility 

accessible to everyone. 

 $299. 

NEW GENIUS 
SCANNER 4500 

Black, White & Grey-

Emulation scanner 

with powerful 

Photo/Image Editor & 

Multilingual Omnifont 

OCR. 

Three grey emulation 

modes allows, you to 

bring excellent 

reproductions of 

pictures into your 

reports, brochures, 

etc.Perfect for scanning 

line art. Scan objects In 

C12810 $3.95 

3 1/2" DISK STORAG 
• 10 • 3 1/2" disk 
capacity 
• High Impact 
plastic lid & base 
C16040 86.95 

COPY HOLDERS 

COPY 

HOLDER 

YU-H33 

• Copy area 9 1/2" x 11" 
• Sliding line glide 

• Flat metal base 

C21060 $39.95 

COPY 

HOLDER 

YU-H32 

Adjustable arms allows 
•asy positioning 
• Copy area 9 Itz'x 11" 
Sliding line glide 

• Clamping Mounting 

C21062 $39.95 

GRIP 

CLIP 

COPY 

HOLDER 

• Attaches to the top your 
monitor • Spring clip to 
hold paper • Velcro at 
mount for easy removal 

C21065 $14.95 
• • 

PRO POWER 

SPEAKERS 

Ideal for Sound Ellett« 
Cards 
35 Powerful Watts RUS of 
great sound 
Impedance 4OHM 
C10776 $99.95 pair 

SAVE $100.00 
off the OKI 

MICROLINE 172 
Only $199.00 

Plus a FREE priter 
cable! 
• 9 Pin 

• 180CPS 

• NLQ30 CPS 

• Compact Reliable 

Economical 

BE QUICK 

ONLY 25 LEFT! 

JAPANESE 
DRIVES 

1.44MB 3.5" F.D.D 

 $89.00 

1.2MB 5.25"F.D D 

 $99.00 

DR DOS 6.00 
DOUBLE 

YOUR DISK 

STORAGE 

WITH 

NOVELL'S DR DOS 6.0 

 only $75.00 

COMPUTER 
PAPER 

Introducing ComPstall 
High quality 70 gam, 
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 211mm 
250 sheets 
C21006 $9.95 
279mm x 211mm 
500 sheets 
C21007 $16.95 
True A4 
296mm x 210mm 
250 sheets 
C2100E1 $11.95 
True A1 
296mm x 210mm 
500 sheete_---I-
C21009. •', $ 19.95 

tVegel 

MEMOREX RECYCLED 
COMPUTER PAPER 
2000 SHEETS 
C21002 $29.95 

BULK 
COMPUTER 
PAPER 
Ouality paparais low 
price! 
• 60 gms bond paper 
• 11 x 9 1/2" 2000 sheets 
C21001 $39.95 
• 15 x 11" 2000 Sheets 
C21011 $61.95 
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COPY PAPER FOR 

LASER PRINTER & 

PHOTOC PIERS 

A-4 Copy Paper 80GMS 
white recommended for 
high speed copiers/Laser 
printer. Also available In 
recylcied paper 
 $7.95 

DISK LABLES 

(To flt 3.5" disks) 

C21022 Oty. 25 

 $1.95 

SIM I , 
, • ! 111 • , 

DISK LABELS & 

WRITE PROTECTS 

(To fit 5.25"disk) 

C21021 *y. 25 labels 

& 25 write 

protects $1.95 

DUST COVER 

Keep your computer 

and accessories free 

of dust and grime 

while not In use. 

XT* Cover Set 

C21066 $14.95 

AT* Cover Set 

C21068 $16.95 

HEAD CLEANER DISK 
It takes only a minute 
amount of dust, dirt, or 
magnetic oxide particles 
on your drive heads to 
cause problems, errors 
downtime or 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 
cleaner are simple to use 
and include cleaning 
solution and instructions. 
• 3 1/2" C12560 $6.95 
• 5 ye C12555 $1.95 

ROD IRVING ELECTRONICS 

1111 M31111 ,« 
Z-NIX 
BUS 
MOUSE 
Great for saving a serial 
port. 2 Free telepaint 
disks.Save $30 ONLY 
X19951 $89.00 

QUICK 
MOUSE 
Microsoft 
compatible. 
Free mouse house á mat 
plus free pop up software. 
X19955 $59.95 

NEW 
BUDGET 
MOUSE 
Microsoft 
compatible steamline 
design an amazing 
X19953 $29.95 

MICROSOFT 
MOUSE 
The top of 
the range! 
Supports 100's of 
applications. FREE 
paintblush software 
X19958 $199 

KEYBOARDS 

▪ \ 

IBM COMPATIBLE 
EXTENDED KEYBOARD 
X12022 $45.00 

lemerik-crreca'receom pl 

101 KEY TRACKBALL 
KEYBOARD Keyboard 6. 

Mouse in one 
X12020 $199.95 

4=1 
KEYBOARD STORAGE 

DRAWER 
C21083 $81.95 

MINI VACUUM CLEANER 
C21087 $14.95 
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KEYBOARDS COVERS 
C21089 81 KEY $4.50 
C21088 101 KEY $5.95 

CO-PROCESSORS 

Cat No. Type Price 

U21841 287XL $210 

1121851 387DX $459 

U21854 387SX-16 $310 
U21855 387SX-25 $335 
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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 /922 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. 

December 1942 
Canada's new shortwave: Canada's 

first powerful shortwave broadcasting 
station is to be erected at Sackville, New 
Brunswick. 

It will be owned by the Government 
and operated by the Canadian Broadcast-
ing Corporation, working in consultation 
with the Department of External Affairs. 
The cost is estimated at M225,000 and 

maintenance at M140,000 annually. 
Photo-sensitised metals: The Lock-

heed Aircraft Corporation has stated that 
a process for printing blueprints direct on 
to metals, developed by Eastman Kodak, 
saves it $20,000 on each aero model 
produced. 
By this invention, engineering draw-

ings can be printed by projection or by 
contact on to the metal, so enabling the 
latter to be cut straight away in the 

template department. Drilling, punching 
and filing can also be carried out, straight 
from the drawing. 
The film is glued to the metal by a lac-

quer, and the sensitised surface is then 
ready to take any photo-image, while, 
being matter, it can be altered by pencil. 

December 1967 
Wind-powered radio telephone: The 

PMG has installed the first wind-
powered radio telephone system in NSW 
between Wanaaring and Thoulcanna, and 
uses fully transistorised radio-telephone 
equipment housed in sun-shaded huts. 
Constant voltage output is obtained 

with the aid of the transistor regulator. 
Automatic pitch control of the propeller 
reduces the rise in propeller revolutions 
with increase in wind velocity and keeps 
the rpm within safe limits. The 200AH 

batteries installed will maintain the sys-
tem for 14 days in 'no wind' conditions. 

Electronic teleprinter: An electronic 
teleprinter for use in data communica-
tions, the first of its kind to be produced 
in Europe, has been developed in the UK. 
The new machine prints 96 characters, 

including upper and lower-case letters, 
and operates at up to 10 characters per 
second. It has been designed for on-line 
use as a data communication set, or for 
off-line 8-track tape preparation, inter-
pretation, duplication and editing. 
Second generation weather satel-

lites: A new series of weather-watching 
satellites - designated 11ROS-M - 
will be placed in orbit beginning in 1969, 
to provide more extensive coverage of 
earth weather conditions. 
Pictures taken by its cameras will be 

stored on recorders aboard the spacecraft 
for subsequent transmission to earth sta-
tion in Alaska and Virginia. 
The automatic picture transmission 

system will allow simple, inexpensive 
stations to receive pictures of local area 
weather conditions from the satellite as it 
passes overhead. The infrared 
radiometers will provide night time 
views of cloud cover by detecting slight 
differences in heat emitted by the earth 
and clouds. 

EA CROSSWORD 
ACROSS 
1. Said of a range of 

frequencies. (9) 
6. New name in Australian 

communiations. (5) 
9. This ship sank when marine 

radio was a novelty. (7) 
10. Power lines. (7) 
11. Assigned characteristic of 

an electron. (4) 
12. Famous British astronomer, 

Patrick -. (5) 
13. Space vacated by an 

electron. (4) 

SOLUTION FOR 
NOVEMBER 1992 

MMOMEIMM Mg1MOBA 
UMMULINWM 
IALIMUMMUMM UNMMW 
bWMMOOMO 
MK! OWMOffl OUIAM 
MOMMUMIDEI 
MUM MOMMA 
O MNIAfflii 
E-l MOWOMM &MOM 
MMUMMW 
UUMEI MEMO @NMI 
NWOMOOOM 
WMOOF4 WHOIAMUUMM 
bOOL.INfflPIA 
6111eXAM Mberfflad 

16. United Nations scientific 
group. (6) 

17. Blocked from view. (8) 
19. Laboratory measuring 

instruments with taps. (8) 
21. Reduced an oscillation. (6) 
24. Electric appliances. (4) 
25. Photographic tone. (5) 
26. Activate a switch. (4) 
30. Economical ( like EA 

projects). (3-4) 
31. Deflect photons, electrons, 

etc. (7) 
32. Laundry appliance. (5) 
33. Serviceman's considered 

opinion. (9) 

DOWN 
1. Groups of data. (5) 
2. Where OB transmissions are 

initiated. (7) 
3. Former metric unit of force. (4) 
4. An electric winch could have 

this. (6) 
5. Diverge as a wavefront can. (8) 
6. Domestic appliance. (4) 
7. What are recorded on a 

seismograph? (7) 
8. Supported like a pendulum. (9) 

14. The - connection is used 

1 1 2 3 4•5 6 7 8 

10 Illlll 9 

III 

27 

11 
12 11l1 13 

16 11111 

• 
19 

• 111 23 

24 111 

20 11111 

14 15 

17 1111111 
18 

 21 

25lUU  28 

11 

22 

ao 

1111111 

28 29 I. 
llllll al 

33 11111111 32 

in certain transformer 
windings.(5) 

15. Type of battery. (5) 
16. Said of simple speaker 

enclosures. (9) 
18. Received a signal. (8) 
20. Uncontrolled effect, sometimes 

thermal. (7) 

22. Unauthorised sellers of 
recordings. (7) 

23. An EPIRB could initiate an 
- rescue. (3-3) 

27. Where was the Curie's Radium 
Institute founded? (5) 

28. Cardinal number. (4) 
29. Amplification. (4) 
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EA with TI 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 $30 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 tenth of the month two months prior to issue date. PAYMENT: 
Please enclose payment with your advertisement. Adress your letter to: THE ADVERTISING PRODUCTION MANAGER, ELECTRONICS 
AUSTRAUA, P.O. BOX 199, ALEXANDRIA NSW 2015 

FOR SALE 

8051 MICRO-COMPUTER /PROTOTYPING 
PCB $30: Similar to my ROMLoader EA Jan 
92. Provisions for 8255 PPI, 9346 EEPROM, 
2k - 32k SRAM, 2k-32k EPROM, MAX232, DIP 
switches & expansion header. Send A4 SAE 
for article. Tantau PO Box 206 Gordon 2072. 

WEATHER FAX PROGRAMS: For IBM 
XT/AT's RADFAX2" $35, is a high 
resolution, shortwave weather fax, morse & 
RTTY receiving program. Suitable for CGA, 
EGA, VGA & Hercules cards (state which). 
Needs SSBhf radio & RADFAX decoder. *** 
"SATFAX" $45, is a NOAA, Meteor & GMS 
weather satellite picture receiving program. 
Needs EGA or VGA, & WEATHER FAX PC 
card. *** "MAXISAT" $75 is similar to SATFAX 
but needs 2mb of expanded memory (EMS 3.6 
or 4.0) & 1024 x 768 SVGA card. 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, 
Old. Ph (07) 358 2785. 

ALL THINGS FOR SALE: New & used CRO 
TUBES many types, VIDEO CAMERAS B&W 
$75, zoom lense to suit 12.5 - 75mm $100, 
COLOUR CAMERAS Power Zoom $200, BWD 
539D CRO 25Mhz Dual Trace in Alum Case 
$350, BWD 521 CRO 20MHz DUAL BEAM 
Delay $ 500, Phillips PM3200 CRO 10Mhz 
Portable needs repair $ 150, BWD 845 CRO 
30Mhz dual-trace storage & delay variable-
persistence $600, CRO Polaroid Cameras 
$50. (09) 349 9413. 

LOUDSPEAKER REPAIRS, ALL BRANDS: 
Don't discard old favourites. Foam surrounds 
replaced at a fraction of new driver cost. Price 
list available. AMP-K Electronics P.O. Box 327 
N.Ryde 2113 Ph. or Fax (02) 878 2291. 

TRANSFORMER REWINDS 

ALL TYPES OF TRANSFORMER REWINDS 

TRANSFORMER REWINDS 
Reply Paid No.2, PO Box 438 Singleton, NSW 
2330. Ph: (065) 76 1291, Fax: (065) 76 1003 

COMMUNICATIONS/ ELECTRONICS 
NBIIS MIMES S 
Sales, instalation & repair centre. 2-way raso, CB car phones, 
marine computers, alarms Modem shop, office workshop. Long 
lease, large client hase, sole agencies. genrine enquiries °ay. 

East Gippsland, Victoria, 

PHONE (051) 524 822 B, (051) 581828 Al. 

LASER TUBES: Ex laser optics stock NEC 
GLT 2080 brand new 4MW will sell quick at 
half price $ 175ea includes postage (08) 296 
7464 A.H. 

UNUSUAL BOOKS: Electronic devices, 
fireworks, locksmithing, radar invisibility, 
surveillance, self-protection, unusual chemistry 
and more. For a complete catalogue, send 950 
in stamps to: VECTOR PRESS, Dept E, PO 
Box 434 Brighton SA 5048 

SELL VERY OLD RADIOS: rare valves, 
transformers, old radio books and manuals etc 
will pack and despatch (07) 356 6052 

KENWOOD AUDIO-VISUAL CONTROLLER: 
with manuals, Model KVC-570 used for 
dubbing & mixing, includes enhancer & fade-
in. Cost $465 reasonable offer considered (02) 
949 3570 

COAXIAL SWITCHES AND LOADS: 3 x 4 
port 3" $1 x 4 port 2.125" with interlocks 
50ohm 2kw & 5kw air cooled 
Phone (079) 515 791 

AUDIO TV VIDEO REPAIR BUSINESS: for 
sale. Eastern suburbs Est. 10 years. good 
stock of manuals, rent for flat and shop $400 a 
week long lease price $35,000 
Tel (02) 664 1804 

SSTV RECEIVE SCANCOVERTER KITS: 
Tired of hearing but not seeing? New easy to 
build single PCB design can decode BAN and 
colour pics. Simply connects between radio 
and monitor. High resolution monochrome 
display, 256 lines x 256 pix x 4 shades. KIT1-
PCB and full instructions $80 incl. postage. 
KIT2- PCB and all components (except case) 
and full instructions $200 incl. postage. Send 
cheque or SASE for more info to: L.M.Williams 
14 Powell St. Bungendmore NSW 2621. 

RTECH PTY LTD 
TOROIDAL TRANSFORMERS 

Design and Manufacture 
Approved to AS3108 - 1990 & U.L. Standards 
Tel:(02) 642 6003 Fax: (02) 642 6127 

KIT REPAIRS 
Kits repaired from all magazines. 

Switchmode power supplies repaired. 
Design work from start to finish. 
Computer software consultancy. 

Ring anytime 9am-9pm Mon-Sun 

EEM Electronics 
10 Bouverie Place, Epping Vic 3076 

(03) 401 1393 

RECENTLY RECIEVED: a load of obsolete 
non working industrial range detectors with a 
desoldering tool and 1C puller, you should be 
able to liberate a large LCD, 27512 ROM, 
8031 Micro controller lods, trimpots, 
transformers 240-24V and many otheer 
components. Also available: PC's, printers, 
monitors, keyboards and test equipment and 
much, much more. 

ELECTRONIC COMPONENT PACK: $150.00 
RRP value for $25.00 + $8.00pp consists of :-
Resistors, capacitors, transistors, intergrated 
circuits, pots PC boards etc All new 
components. Available from Secondtronics, 
143 Grays Rd Enoggera 4051 Brisbane OLD 
Phone (07) 355 1314 Fax: (07) 855 1014. Mail 
order to P.O. Box 2215 Brookside 4053. Credit 
card or Mail Order. Also large stock of valves 
components computer bits new and second 
hand. 

ELECTRONIC TECHNICAL DATA SHEET: 
Library, filed alpha/numeriacal, dating from pre 
1938-1975 (a history of the Industry). 155 vols. 
page thickness 39ft ( 12m) + 911 unsorted. Also 
valve data and other books, valves etc. phone 
(02) 502 4016 

NEW NOTEPAD: Computer by Amstrad as 
advertised on tv. Z8OB micro, built-in standard 
Parallel, Serial, Basic, Word Processor, 
Dictionary, Calendar, Diary, Address/ Telephone 
book, World time clock/alarms, Calculator, PC 
File transfer. $390 inc. post & ins. For more info 
send a 45g stamp to Don McKenzie 29 Ellesmere 
Cres Tullarnarine 3043. 

T.V.YOKE EXCHANGE 
Prompt service. 

Refer transformer rewinds this page. 
Phone (065) 761 291 
Fax (065) 761 003 

DESIGN & DEVELOPMENT 

The "ONE OFF " Specialists 
DALEY ELECTRONICS PTY. LTD. 

ACN 005 279 809 
84 Keys Rd Moorabbin (03) 555 5153 

2 SPECIAL 24 HOUR CLOCKS 
Zone Now Global - This rowing world map clock gives times 
in 30 colour differentiated Time Zones $82 + p&p • Orbit 24 - 

takes confusion out of 24 hour clocks $60+ p&p 

Write Ring or fax for full quote 
colour brochure and details 

RESEARCH ENG. CO. 1.31.9 Main Road Ettham3095 
Phone & Fax ( 034) 395 5825 
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WANTED 

WANTED: Radio valve types 7591 , output, 
6AN8, 1L5, 6DA6, SP61, 6FL2, will swap for : 
5560,CV483, 6A8, 9A08, VI 103 / tuning 
indicator, DG7-5/3ALPI Oscilloscope tubes, 
will also sell all new in boxes. 

OLD MICROPHONES FOR COLLECTOR: 
Ribbons, carbons, condenser from broadcast 
and P.A. John Henderson (09) 279 1234 85 
Parker St. Bassendean 6054 W.A. 

$$$$$$$$$$$$$$$$$$$$ FOR YOU!! : For 
your old Video Head/Drums. We want used 
VCR Heads & will pay cash. Contact Kevin 
Phone/Fax 09 349 9413. 

COPIES MANUAL & CIRCUITS: Suit HP 
5314 & 5315 Universal Counters, BWD 845 
Oscilloscope, Fluke 8020 Meter, Marconi 
TF2604 Electronic Voltmeter, also TV & VCR 
Manuals All Types for new business. (09) 349 
9413. 

TV & VIDEO REPAIR STARTING UP 
WANTED: Test Equipment, Special Tools, 
Manuals Circuits Etc (09) 349 9413 

1.R A1)1(0 Pry 1.11) 
Established 1933 

IS THE ONLY COMPANY WHICH 
MANUFACTURES 84 SELLS EVERY PCB 

gi FRONT PANEL 
published in EA 8z Silicon Chip. 
651 Forest Road. Bexley 2207 

AUSTRALIA 
RING (02) 587 3491 FOR INSTANT PRICES. 

MONDOTRONICS PTY LTD 
560 Weveriey Rd Glen Waverley Vic 3150 

PH 03 802 4110 FAX 03 803 0376 

Ilk  

ELECTRONIC DESIGN & DEVELOPMENT 

PLO Design PCB Artwork 
PC Software Drivers 

FIX-A-KIT 
KIT REPAIR AND CONSTRUCTION 

3 months warranty on repairs 

12 months warranty on construction. 

technical assistance. 

HYCAL ELECTRONICS 
Design, Manufacture, repair of electronic equipment 

(02) 633 5477 

T.V, VIDEO, RADIO REPAIR BUSINESS 

FULLY ESTABLISHED SECOND 

GENERATION BUSINESS 

Includes sales of TV aerials and accessories, 
electronic components, car sound etc. 
PA. system hire and service. Room for 
expansion. Limited opposition. Price 

includes plant, equipment and goodwil. 

$40,000 plus S.A.V. (20,000) 

Ask for Noel Watson 
Wood á Co First National 

199 Campbell St., Swan Hill 

Ph (050) 322 657 AH (050) 323 449 

Amateur 
Radio News 
Nigerian club appeals for help 
The APLE DX-Hams Club in Cross 

River State, Nigeria has sent us a letter 
appealing to EA's amateur radio readers 
for donations of surplus receivers and 
other amateur gear, components, acces-
sories and books. According to the 
Club's secretary John Ushie, it is virtual-
ly impossible to obtain any of these items 
in Nigeria — a fact which is greatly 
frustrating its would-be radio amateurs 
and DX enthusiasts. Currently they feel 
'totally locked out' from the world of 
amateur radio, John reports. He con-

tinues: 

Please — we want to be able to hear 
hams chat, and we want to be on air so 
we can be heard by other hams. We want 
to be able to enjoy the world of ham 
radio, especially those of us who are 
physically handicapped. 
What we ask is that Australian 

amateurs dig out their surplus ham 
equipment, antennas, accessories, spare 
parts, amateur radio books, etc., and 
mail them to us so we can get started. 
Please send them to the APLE DX-Hams 
Club, 41 Anderson Street, Box 154 
Obudu, Cross Riser State, Nigeria. 
We look forward to the day when we 

can chat between our continents, by 
means of amateur radio. 

It sounds like a very worthy cause, for 
many of our amateur radio clubs. 

FCC planning 
visitor's licences 
The VVIA's Amateur Radio reports that 

the ARRL has released a proposal for 
visitors to the US to be permitted to 
operate for 60 days, on the basis of a 
home country licence and a pass in a 
short examination on local rules applying 
to the proposed type of operation. This is 
to apply even to visitors from countries 
with which no reciprocal agreement is in 
place. 
The examination of credentials, deter-

mination of appropriate privileges, and 
administration of the 20-question ex-
amination is proposed to be carried out 
by Volunteer Examiners already ac-
credited within the US system. This 
proposal should greatly streamline the is-
suing of licences to qualified amateurs 
visiting the US. 
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Canadian amateur amateur 
bodies merging 
According to a recent ARRL Newslet-

ter, the Canadian Radio Relay League 
and the Canadian Amateur Radio Federa-
tion have voted to merge. The respective 
societies will be dissolved, and the new 
combined body, the 'Radio Amateurs of 
Canada' will be incorporated. 

Russian amateurs 
have problems 
The ARRL Newsletter of 30th August 

1992 reports an interview by US amateur 
Robert Howe Kl/vT2B, with the first 
President and Vice-president of the 
newly formed Union of Russian Radio 
Amateurs. 
The interview took place in St 

Petersberg, at the third annual Interna-
tional Ham Convention. This 1-1/2 page 
article, the first of a series, notes the 
problems being encountered by the Rus-
sian amateurs under the new administra-
tion, in that most of their financial 
support has been withdrawn — including 
the free postage of QSL cards, and access 
to surplus military equipment. 

In the last year, 40% of Russian club 
stations have been forced to close for 
lack of funds. Russian amateurs are 
anxious to maintain links with other 
countries, including the USA which has 
provided strong support over the years. 

New ARRL Handbook 
The ARRL has just published the 70th 

edition of its world famous Handbook for 
Radio Amateurs, first published in 
November 1926. Now with hard covers 
and spanning no less than 1216 pages, 
the latest Handbook has 39 chapters 
covering virtually every aspect of 
modern amateur radio and communica-
tions technology. 
New items include an expanded dis-

cussion of colour and computer slow-
scan TV, a voice 'memory keyer' project, 
an on-glass VHF/UHF antenna project 
and a comparison of propagation predic-
tion programs. 
Although stocked by many local 

bookstores, the Handbook can also be 
purchased direct from the ARRI, at 225 
Main Street, Newington, Connecticut 
06111, USA. The cost is US$25 plus 
US$4 for shipping. 
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Electronics Australia's 

Professional 
Electronics 
SUPPLEMENT 

TELECOM 'UNLOCKS' 
HISTORIC RECORDINGS 

AWA'S FORMER 
FACTORY IN ASHFIELD 
BEING DEMOLISHED 

REVIEW OF PADS-EVAL 
CAD PACKAGE FOR 

SCHEMATICS & PCB'S 

114 1 

NEW TEKTRONIX GPX LOGIC ANALYSER OFFERS 1GHZ 
TIMING ANALYSIS ACROSS 16 CHANNELS, 80MHZ STATE 
ANALYSIS ACROSS 80 CHANNELS USING SAME PROBES 





NEWS HIGHLIGHTS 
HOBART DISTRIBUTOR 
EXPANDS FACILITY 
Tasmanian distributor GHE 

Electronics, a division of George Harvey 
Electric, has expanded its Hobart opera-
tion into a new showroom at 160 Argyle 
Street GHE says that the separation of its 
electronic and electrical operations be-
came necessary due to the progressive 
expansion of both divisions over the past 
10 years. 
Products distributed by GHE include 

Royel soldering products, C&K switches, 
Dymo label makers and the Alironics 
range of components and equipment 

HRSA AWARDS 
PETER LANKSHEAR 
The Historical Radio Society of 

Australia Inc (HRSA) has honoured 
Electronics Australia's vintage radio 
columnist Peter Lanlcshear with Life 
Membership, in recognition of his work 
in explaining and arousing wide interest 
in the subject — both in the monthly 
column itself, and in his book Discover-
ing Vintage Radio. 

In making the award, the HRSA noted 
Peter's many excellent articles, which 
have been attributed with achieving a 
large growth in both vintage radio en-
thusiasts and Society members. 

It's gratifying to see one of our colum-
nists honoured in this way, and we con-
gratulate Peter on this achievement 

CHURCHILL FELLOWSHIP 
APPLICATIONS INVITED 
The Winston Churchill Memorial Trust 

is currently inviting applications for the 
1994 Churchill Fellowships, each valued 
at about $13,000 and designed to allow 
Australians from all walks of life to travel 
overseas in order to further their studies. 
To date over 1600 Australians have 

been awarded Churchill Fellowships, and 

brought back knowledge and skills to en-
rich Australian society. 
The Fellowships are available to all 

Australians, regardless of academic or 
other qualifications. 
To apply, send a 240 x 120mm stamped 

and self-addressed envelope to Applica-
tion Forms, The Winston Churchill 
Memorial Trust, 218 Northboume 
Avenue, Braddon, ACT 2601. Applica-
tions close on February 28, 1993. Further 
information is available from the Trust's 
CEO Rear Admiral Ian H. Richards RAN 
(Rtd.), on (062) 47 8333. 

ELECTRONICS 
STORES FOR CHINA 
Hong Kong-based company Semi-

Tech (Global) Ltd is to enter into joint 
ventures with Chinese companies to set 
up a chain of retail electronics stores 
across China, as part of a strategy to tap 
the country's vast consumer market 
Semi-Tech is the parent company of the 
global Singer organisation, which dis-
tributes a range of sewing machines, 
refrigerators, TV sets, air conditioners 
and VCRs. It also owns Consumers Dis-
tributing, a 90-store retail chain which 
sells jewellery and electronics in eight 
US states. 
Semi-Tech also recently acquired 51% 

TELECOM 'UNLOCKS' 
HISTORIC RECORDINGS 
A mystery which puzzled Canadian radio broadcasters for 

over 40 years was recently solved at Telecom Australia's Re-
search Laboratories in Clayton, Melbourne — when the world's 
only working example of a 1930's 'Blattnerphone' steel tape re-
corder was used to play back 11 reels of historic recordings 
made as early as 1935. 
Developed in 1929 by Louis Blattner, from a design by Ger-

man inventor Dr Kurt Stille, the Blattnerphone was a very early 
recorder using thin steel tape. The machine in question was 
originally brought to Australia by the PMG's Department, and 
later used by ABC Radio. It fell into disrepair after WW2, and 
was later given to the Museum of Victoria. More recently it has 
been restored to full working order by TRL technicians. 
The 11 reels of steel tape, each weighing up to 15kg and play-

ing for up to 35 minutes, were brought to Australia by Ernest J. 
Dick, Corporate Archivist for the Canadian Broadcasting Cor-
poration. The recordings had not been heard since WW2, due to 
the lack of a working Blattnerphone, and no-one knew what 
they contained. 
The tapes turned out to contain a historic broadcast by 

England's King George V, on the occasion of his Silver Jubilee 

in May 1935; radio programs recorded during WW2, with 
news, interviews with services personnel and messages from 
parents in the UK to children sent to Canada during the war; and 
post-war French news broadcasts, one featuring a speech by 
President De Gaulle. 
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of Sansui Electric, the Japanese manufac-
turer of high-end audio products. The 
company itself also operates a three-
storey factory in Guangzhou, China, as-
sembling a wide range of consumer 
items including electrical appliances and 
audio products. 

FIRST ASIA-PACIFIC 
CIRCUITS CONFERENCE 
APCCAS'92, the first Asia-Pacific 

Conference on Circuits and Systems, will 
be held from Tuesday December 8 to 
Friday, December 11, 1992 at the Hyatt 
Kingsgate Hotel, in Sydney. The Con-
ference incorporates the 11th Australian 
Microelectronics Conference, and is 
being sponsored by the WEE Australia 
and the IEEE Circuits and Systems 
Society, and co-sponsored by the lE 
Australia and the IEEE. 
The theme of the Conference is VLSI 

Circuits and Systems: Architecture, 
Design, Theory and Applications. An es-
timated 330 delegates are expected to at-
tend, and there will be an exhibition held 
in conjunction with the Conference. 

Further information is available from 
the Conference Secretary, WEE 
Australia, Unit 3, Edgecliff Court, 2 New 
McLean Street (PO Box 79), Edgecliff 
2027; phone (02) 327 4822. 

OTC MANAGER IS NEW 
UNTE LSAT CHAIRMAN 
OTC Australia's Len Dooley has been 

elected Chairman of the Intelsat Board of 
Governors, the peak governing body of 
the 124-member-country international 
telecommunications satellite consortium. 
Mr Dooley has already begun his one-
year term at the Intelsat headquarters in 
Washington, DC. 

Intelsat is currently moving towards a 
more commercial structure, to meet the 
competitive challenge from optical fibre 
cable operators and other commercial 
satellite service providers. 

MOBILE TRACKING 
SATELLITE ANTENNA 
Matsushita Electric in Japan has 

developed a compact mobile tracking 
satellite antenna, which can provide 
reliable satellite communications and 
TV reception for buses, trucks and 
other moving vehicles. The 'Sky 
Hunter' PVS110 incorporates a 
microprocessor-based phase detection 
servo system, which provides rapid track-
ing in both azimuth and elevation by up 
to 60° per second. 
The tracking planar array antenna itself 

TOSHIBA DEVELOPS 
TINY INMARSAT-C 
Toshiba Corporation in Japan has 

developed a portable Earth station for 
the Inmarsat-C satellite data system, 
measuring only 320 x 210 x 62mm and 
weighing only 3.9kg. 
The TM1700 mates with a standard 

PC to provide the ability to exchange 

text and data with the international telex 
andpublic data networks, from anywhere 
in the world and at up to 600bps. 
Features of the TM1700 in-

clude a built-in signal level meter to 
facilitate alignment of the antenna, 
NiCad batteries providing over 40 
minutes of operation, and easy inter-
facing with the PC via a standard RS-
232C serial port. 

measures 540 x 180mm, and is 
claimed to offer 72% reception efficiency 
and a performance index (GI) of 9dB/K 
over the range 11.7 - 12GHz. It is housed 
in a weatherproof domed enclosure 
measuring 938 x 882 x 225mm high, 
and weighs approximately 3 lkg. It tracks 
over a full 360° in azimuth, and from 
20° to 60° in elevation. The antenna 
operates from 24V DC and draws less 
than 6A maximum. 
Matsushita has also developed a 

matching mobile satellite TV receiver, 
the TU-BSC77M. This incorporates a 
digital frame storage system to provide a 
replacement still image of the last 
received frame, when the vehicle passes 
under bridges or other temporary inter-
ruptions to satellite reception. 

MOTOROLA/PHILIPS 
JOINT CHIP CENTRE 
Motorola and Philips recently an-

nounced the establishment of their joint 
chip design centre in Eindhoven. The 
purpose of the new Motorola-Philips 
Design Center is to accelerate the 
development of future integrated circuits 
for CD-I and related multimedia 
products, to facilitate the integration of 
future extensions of the CD-I system and 
to realise fast cost reductions of the 
player components price. 

After working together for several 
years in the development of CD-I chips, 

Philips and Motorola decided to set up 
this centre now, to prepare themselves for 
the huge emerging multimedia market. 
At the moment, CD-I (Philips' interac-
tive multimedia system) is working 
towards a mass market breakthrough. 
Therefore, it is needed to have high-
volume supplies of competitive con-
sumer-priced components. 

Philips chose to work with Motorola 
for its leading edge semiconductor design 
methodologies. 
Mr Henk Bodt, CEO of Philips Con-

sumer Electronics Division stated, "CD-I 
will be a large global market and 
Motorola is one of the world's premier 
semiconductor manufacturers with 
global manufacturing and application 
support. Furthermore, they are the 
originators of the 68000 architecture on 
which CD-I is based". 
Mr Barry Waite, senior vice president 

and general manager of Motorola 
European Semiconductor Group, added 
that Philips' system CD-I, with the 
MPEG extension of full motion video, 
promises to be the leading worldwide 
consumer multimedia platform for the fu-
ture. "According to industry analysts, 
there will be a large multimedia market 
We want to play a major role in this at-
tractive market." 
The first of the cooperation between 

the two companies, is the earlier integra-
tion of new integrated circuits in Philips' 
CD-I 220 player. 
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NEWS HIGHLIGHTS 

NATA AWARDS 
AS3902 TO CODAN 
One of the biggest manufacturers of 

communications equipment in Australia, 
Adelaide based Codan, has been recog-
nised for its international quality stand-
ards. The quality standard, known as 
AS3902, means Codan's manufacturing 
process meets the most stringent interna-
tional standard. The higher quality rating 
means that Codan equipment also con-
forms to International Standard 9002 — 
putting it on a par with any quality 
manufacturer in the world. 
Codan, based at Newton, a north east-

ern suburb of Adelaide, was awarded the 
new rating by the National Association of 
Testing Authorities (NATA), for the 
manufacture and supply of remote area 
and mobile communication equipment. 
Codan's core business is making high 

frequency (HF) radio communication 
equipment, 60% of which is exported to 
customers such as agricultural officials in 
Nigeria, UN aid workers in east Africa, 
missionaries in Papua New Guinea and 
the South Pacific. 
Codan managing director, Mr Mike 

Heard said Codan had always had a 
strong commitment to making quality 
products and the new standard was a 
recognition that its quality was now of in-
ternational standard. 
Codan employs a total of 240 people — 

220 at Newton and 20 scattered around 
Australia and in its major export markets. 

THREE-SHIFT DAYS 
AT AWAM PLANT 
AWA MicroElectronics is defying the 

trend in many Australian companies by 
switching to three-shifts-a-day produc-
tion of silicon chips, while operating its 
Homebush (Sydney) microchip plant 24 
hours a day for five days each week. The 
switch from two shifts a day is expected 
to boost AWA's production by about 20%. 

If the growth in demand for its chips 
continues, the firm plans to lift produc-
tion again by operating its plant seven 
days a week. Most of the factory's output 
is exported to Silicon Valley in California 
— the company recently completed 
delivery of its five-millionth chip to 
Chrontel Inc, which specialises in supply-
ing frequency synthesis chips, which 
simplify the manufacture of high resolu-
tion graphic displays. 
AWAM says it won the initial Chrontel 

order because of its ability to produce the 
leading edge chips in half the time its 

competitors, mainly in the US and Japan, 
would have taken. As well, with its own 
design facilities, the company is able to 
produce chips economically for short-run 
special orders. 

OPTUS TO KEEP 
A2 SATELLITE 

Optus has announced plans to recon-
figure its satellite system to keep four 
satellites — A2, A3, BI and B2 — serv-
iceable instead of three, as previously 
planned. 
The initiative, designed to prolong 

Australia's satellite capability well into 
the 21st century, will conserve the scarce 
resource of in-orbit telecommunications 
transponders. It will prolong the useful 
life of the B2 satellite, scheduled for 
launch this month by up to five years. 
The new plan has two main elements: 

1. Optus will put the A2 satellite, whose 
normal life would have expired next 
winter, into an inclined orbit. In this 
orbit, less station-keeping fuel will be 
used, and the satellite will therefore be 

available to carry traffic for several 
more years, to and from earth stations 
that have tracking antennas. 

2. When the B2 garellite is launched, it 
will be put initially into a storage orbit, 
minimising its fuel consumption. B2 is 
expected to replace A3 in 1997, when 
that satellite's fuel is exhausted. 
Optus says this initiative will allow 

customer plans to proceed independent of 
the success of the forthcoming B2 launch, 
and will provide optimum traffic capacity 
for the 1990's, both domestically and in-
ternationally. 

It also takes into account Optus' 
reduced trans-Tasman satellite require-
ments, following the recent purchase of 
part of the Tasman 2 fibre optic cable for 
Optas' 0099 long distance service be-
tween Sydney and New Zealand. 
To achieve the best configuration of 

satellites and transponders, it will be 
necessary to `repoine some customer 
transmissions, and this is expected to be 
completed by March 22, 1993. Optus is 
discussing the situation with customers in 
order to ensure services will not be dis-

NEW TEM RESOLVES 
1 ANGSTROM 
The first-ever 300kV transmission 

electron microscope (TEM) with Field 
Emission Gun (FEG) has just been in-
stalled and commissioned in the 
University of Tubingen, in Germany. It 
took Philips less than a week for the 
300kV PEG TEM to be transported 
and installed in the University, where it 
will now be used for ultra-high-resolution 
electron holography. 
The microscope is the first to be 

delivered as part of an EEC-funded 
project aimed at pushing the obtainable 
resolution down to one Angstrom or less, 
representing an improvement of almost a 
factor of two over the current generation 
of instruments. 
Cooperating in this project are top 

European electron microscopists from the 
Universities of Tubingen, Antwerp (Bel-
gium) and Delft (Netherlands) and 
Philips Research, together with scientists 
in the United States, and two industrial 
partners, Philips and TV1PS GmbH. 
For this project Philips developed an 

ultra-high resolution 300kV PEG TEM 
with a very high illumination coherence 
(1000x the brightness of LaB6) making it 
possible to push the information limit 
down to one Angstrom. 

After installation of the 300kV PEG 
TEM in Tubingen, testing confirmed its 
success: rock-solid one-Angstrom lines 
were seen on the TV monitor at a mag-

nification of 60 million times. The one-
Angstrom resolution indicates that the 
mechanical stability of the instrument is 
good enough to resolve it. Philips is 
now confident that it will achieve a 
major breakthrough in resolution in the 
near future. 
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rupted and all previous commitments 
customer service will be honoured. 

TOSHIBA SHRINKS 
MOTORS FURTHER 

to AUST'S VET WINS 
ICSA AWARD 

Toshiba Corporation in Japan has 
developed what it claims is the world's 
smallest electromagnetic motor. The 
prototype ultra-small motor has an out-
side diameter of only 0.8mm — over 
three times smaller than the diameter of 
the electromagnetic motor Toshiba an-
nounced in late 1991. 
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The new prototype is an axial-gap type 
synchronous motor, in which the motor is 
separated into two parts. 
The stator, which has an outside 

diameter of 0.8mm, houses three coils 
and a sleeve bearing to support the 
rotation of the rotor shaft. The rotor 
section, including the magnet, is 
mounted on the stator. The complete 
motor weighs only 4mg. 

In Toshiba's previous motor the magnet 
was encircled by three coils. These ele-
ments were then incorporated in a 
cylindrical casing with an outside 
diameter of 3mm. 
Adaption of the axial type structure and 

continuous efforts to improve the 
company's precision machining technol-
ogy, has allowed Toshiba researchers to 
further cut size. Driving the new 
prototype electromagnetic force motor 
requires only 1.7V. Changes in fre-
quency can produce operating speeds 
from 60 to 10,00Orpm. 
Toshiba continues to direct its energies 

to achieving further advances that will 
contribute to the development of smaller, 
highly efficient motors for application in 
micromachines. Among other areas, the 
company is investigating the configura-
tion of ultra small gearing for reducing 
rotation speed while increasing torque. 

After extensive tests of 24 anti-viral 
software products, the International 
Computer Security Association has an-
nounced that `Our top scoring products 
were Fifth Generation's Untouchable and 
Cybec's VET'. 
The Australian-developed VET pack-

age was awarded 359 points and Un-
touchable 361. Other products to get 
more than 300 points were (in order) 
Commcrypt Detect Plus, Central Point 
Anti-Virus, Dr Solomon's Toolkit, 
Look Virus Alert, McAfee Scan, 
Safetynet VirusNet, Skulason F-Prot, 
Leprechaun Virus Buster, Eliashirn Viru-
Safe Gold, Norton AntiVirus and IBM 
Virscan. 
Roger Riordan, author of VET, said, "I 

am delighted that VET has done so well 
in its first test by an internationally recog-
nised independent body. VET was the 
only program which dealt adequately 
with an active viral infection. This 
reflects my almost pedantic insistence 
that VET must be able to deal with every 
situation the user might encounter". 
The ICSA's judgement has been con-

firmed by Australia Post, which has just 
signed a licence agreement covering all 
of its PCs throughout Australia. 

Australia Post had used VET in Vic-
toria for two years, and chose it over a 
number of competing products because 
of its proven excellent protection, speed, 
ease of use, local support and price. 
VET is available from Cybec Pty Ltd, 

Phone (03) 521-0655, at a cost of $90 
for a single PC. Prices for multiple PCs 
on application. 

SU LECTURER WINS 
1992 ATERB MEDAL 
The 1992 winner of the Australian 

Telecommunications and Electronics Re-
search Board's ATERB Medal is Dr Mar-
wan Anwar Jabri, a Senior Lecturer in the 
School of Electrical Engineering at the 
University of S ydney. 
The medal citation describes Dr Jabri 

as having an outstanding record of 
achievement in the field of artificial intel-
ligence techniques and applications, and 

having devised innovative new artificial 
neural network algorithms and architec-
tures. He also has a record of effective 
collaboration with industry, and transfer-
ring his research results for commercial 
explotation, in the fields of speech syn-
thesis, heart pacemakers and laser printer 
controllers. Dr Jabri wins a prize of 
$2500 as well as the silver medal. The 
ATERB, established in 1927 as the Radio 
Research Board, encourages and spon-
sors research with funding from its spon-
sors AOTC, CSIRO and DSTO. Further 
information is available from the ATERB 
Secretary, on (02) 887 8221. 

NEWS BRIEFS 
• Siemens has appointed Mark Walsh to the position of Product Manager for semiconductors. 

His aim is to increase its semiconductor market share in Australia and to ensure smooth running 
of its distribution channels. Mr Walsh previously worked for VSI Promark and George Brown. 

• Nippondenso Australia has appointed Unique Micro Design as a preferred Victorian dis-
tributor/authorised service repair centre for its range of CCD-based touch bar code readers and 
portable data entry devices. 

• Sydney-base manufacturer of professional audio equipment Fairlight ESP has reported a big 
boost in earnings from export business. Of the 10 of its MFX2 digital audio workstations (worth 
A$1 m) ordered recently, two orders carne from the US, two from Korea and one from Spain. 

• DCS Australasia has been appointed Australian distributor for the US-manufactured 
Benchmarq range of integrated circuits. 

• The annual electronics exhibition EIE'93 will be held at the Hong Kong Convention and 
Exhibition Centre from 21-25 May, 1993. For more information contact Business and Industrial 
Trade Fairs, 18/F, First Pacific Bank Centre, 51-57 Gloucester Road, Wanchai, Hong Kong; 
phone (HK) (852) 865 2633. 

• Rockwell International's Texas-based Commercial Global Positioning System (GPS) Business 
has appointed 17 overseas dealers for its NavCore V GPS receiver engine. Included is 
Rockwell Systems Australia, located in North Ryde NSW and Lilydale, Vic. 

• Sydney environmental control equipment group Lear Siegler has bought the South Australia 
rail signalling and telemetry specialist, Teknis Systems. 

• Zatek Components has been appointed as representatives in Australia of both Californian-
based Hughes Semiconductors and Base 2 Systems of Colorado. 

• At the recent Computer Expo in Brisbane, a years free subscription to Electronics Australia 
was won by Ken Parkyn, Parkyn Electronics, 42 Binnalong Street, Rochedale 4123. 
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AWA's Ashfield works 
being demolished 
Once the largest 'radio-electric' works in Australia, the old AWA factory in Sydney's suburb of Ashfield 
is now being demolished. In its heyday, the factory had over 4000 employees and turned out huge 
quantities of radio and N receivers, as well as •lansmitters, test instruments and components. It also 
played a key role in training many of Australia's best electronics engineers and technicians... 

Perhaps it's because I was lucky 
enough to spend nearly two years there 
myself as an engineering trainee in the 
late 1950's, just after leaving school, but 
I find it very sad to record the end of 
AWA's old factory in Ashfield. 
Somehow it seems to mark the end of 

an important era for Australia's 
electronics industry — an era when the 
manufacturing side of the industry was 
flourishing, and producing just about 
every conceivable item of radio and 
electronic equipment. Equipment that 
was equal to, if not better than that 
produced anywhere else in the world, at 
the time. 
When I worked there, for example, the 

factory had a workforce of over 4000 
people: from process workers, tech-
nicians and engineers, through t6-61-
makers, fitters and turners, electroplaters 
and clerical people right down to we 
humble trainees and apprentices. 

It had multi-shift production lines in 
the ' Radiola' building turning out vast 
numbers of TV sets, mantel and clock 
radios, plus other lines in the components 
building cranking out things like tuning 

One of the two main buildings on the Ashfield site when AWA purchased it in the 
middle of 1930 It became known as the Radiola' building, and produced huge 
numbers of radio and television receivers. (From Wireless Weekly, April 10, 1930). 

gangs, speakers and Oak switches. The 
press shop was bashing out metal chassis, 
speaker frames and transformer lamina-
tions day and night, and from the En-
gineering Products building at the back 
emerged a steady stream of radio trans-
mitters, professional telecommunications 
gear and high-grade test instruments. 

It was Australia's largest radio factory, 

The same building, as photographed by our Editor a few weeks ago. Now empty 
and run down, it's soon likely to fall to the demolisher's hammer —a fate already 
being suffered by other buildings on the Ashfield factory site. 

and we trainees and apprentices knew we 
were darn lucky to have been accepted 
into its training scheme — widely ac-
knowledged as the best in the country. 
The Ashfield factory site was bought 

by AWA in mid-1930, and officially 
opened by Prime Minister Scullin on 
March 31, 1931. At the ceremony, AWA's 
founding Managing Director Ernest Fisk 
(later Sir Ernest) described the new fac-
tory as an ideal setting for a company 
which was "one of the great undertak-
ings of a national character". 
But quietly and without any official 

fanfare, the factory is now passing from 
Australia's electronics history. 
Economic pressures forced AWA, now 

based at North Ryde, to sell the site to 
Exicom Australia about three years ago, 
and it has been vacant since then. Ex-
icom in turn also sold it to an affiliated 
company, which has apparently or-
ganised its demolition. 

It seems a sorry and ignominious end 
for a factory that for almost 60 years 
seemed like the very foundation of our 
electronics manufacturing industry. 
Somehow it also seems symbolic of the 
way much of that industry was allowed 
to atrophy and fade away. (J.R.) 
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BOOKSHOP 
Preamplifier 

and 
Filter Circuits 

R.A PENFOLD 

Preamplifier and Filter Grcuits 
This book provides circuits and background 

information for a range of preamplifiers, plus 
time controls, filters and mixers. The circuits 
described are simple and previous experience 
of electronic project construction is not needed. 

CODE: BP 3090 PRICE: $ 11.00 

PRACTICAL 
MIDI 

HANDBOOK 
upwe 

Proctkal MIDI Handbook 
Refers to the powerful capabilities of MIDI and 
how to exploit it, with no knowledge of elec-
trunks or computing. It reviews the latest 
developments in MIDI covering keyboards, 

drum machines, sequences, mixers, guitars etc. 
CODE: PC 1002 PRICE: $22.95 

Proctkal Digitial Electronks Handbook 
This book introduces digital circuits, logic gates, 
bistables and timers as well as microprocessers, 
memory and input/output devices. It will prove 
invaluable to anyone involved with the design, 
manufacture or servicing of digital circuitry. 

CODE: PC 1004 PRICE: $22.95 

DIGITAL 
ELECTRONICS 
PROJECTS 

ee9"e-'e 
Wien Bishop 

Digital Electronic Projects for beginners 
This book provides simple, yet detailed instruc-
tion on practical projects. Covering instrumen-
tation to home security plus circuit diagrams, 
this reference book also offers ' fun' projects 

for newcomers to electronic construction. 
CODE: PC 1011 PRICE: $ 19.95 

Introducing Digital Audio, CD, Dat and 
Sampling. - Second Edition: 

Iris book bridges the gap for the technician 
aid enthusiasts who have worked with audio 

kakis. It includes oversampling methods 
and bitstream techniques and technical terms. 

CODE: PC 1007 PRICE: $22.95 

Computers and Musk - An Introduction: 
This book explains how to simply set up your 

own computer music studio. It covers the basics 
of computing, running applications programs, 
wiring up a MIDI system plus everything about 

hardware and the programs. 
CODE: PC 1006 PRICE: $27.95 

HOW TO ORDER 
To order, simply fill in the coupon, remembering to 

include the code numbers and $5.00 postage and 

handling. If the coupon is missing, write down the 

names, code numbers and prices of the books you 

require. Include your name, address, phone number, 

plus cheque, money order or credit card details ( card 

type, card number, expiry date and signature) and 

send it all to Federal Publishing, Reply Paid No. 3, 

PO Box 199, Alexandria, NSW 2015. Please allow 

at least 28 days for delivery and please sign all 

orders. 



BOOKSHOP 



CAD software review: 

'PADS-UAL' for both 
PCBs and schematics 
Priced at just $49.95, this evaluation package offers all of the capabilities of the impressive 'PADS' 
software, but with the number of components limited to a generous maximum of 70. It runs on IBM-
compatible machines, and has a formidable range of features including sophisticated auto-rout-
ing/placement, design rule checking, multi-sheet capability, plus much more. 

by ROB EVANS 

Computer Aided Design/Drafting 
(CAD) software has become so powerful 
(and complex) nowadays that it's becom-
ing very difficult to assess which of the 
many packages on the market will suit 
your needs, without some type of 
thorough demonstration. Since an ex-
tended visit from the software company's 
sales office can only really be justified 
for government departments or the 
largest businesses, many CAD products 
are now sold on the strength of a 
demonstration or evaluation disk, which 
is derived from the fully-blown package. 
The idea of a 'demo' disk is that a 

potential customer can run this software 
on their own machine, and determine the 
product's features and capabilities at 
their leisure. The software company 
simply supplies a demo disk to anyone 
who is interested in their product — 
either free of charge, or at some small 
nominal fee. 
Unfortunately, these demo or evalua-

tion disks can often be rather misleading 
as to the real performance of the product 
in question, since in practice, the 
software generally takes the form of 
either a self-running demonstration (with 
no user control) or a 'nobbled' 
(restricted) version of the real thing. 
With the self-running demo, the user 

has little chance of getting a `feel' for the 
software, or trying out different tasks that 
aren't covered — and you're never quite 
sure if the real software will react to your 
machine in the same way as the demo. 
On the other hand, the 'nobbled' 

evaluation version is rather a better 
proposition since it solves all of the 
above problems, yet still protects the 
company against lost sales through 
flagrant software piracy. 

The success of this evaluation software 
will ultimately depend upon how much 
thought has gone into the 'nobbling' 
process, however. 
We've experienced a number of 

evaluation packages that have many of 
the genuine software's key features 
restricted, which in our opinion, 

frustrates rather than encourages a poten-
tial customer. 
The evaluation version of the PADS 

suite of CAD programs, PADS-EVAL is 
an effective example of how a program 
can be restricted, yet behave in an 
identical manner to the genuine pro-
gram. In this case, PADS Software 
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have struck what seems to be an effective 
compromise where the size of the cir-
cuit/PCB that can be created with PADS-
EVAL is limited to a maximum of 70 
components, while the package itself will 
cost you just $49.95 — including a 114 
page ring-bound tutorial-style manual. 

In practice this means that for a very 
small investment, you end up with a 
powerful PCB/schematic package that's 
capable of creating artwork for quite 
complex circuits. 
While this will suit a home or small 

business user in its own right (without 
further outlay), it also allows a potential 
customer of the full PADS design pack-
age to thoroughly test the software in 
their work environment And if the 
serious CAD user does elect to purchase 
the full package, all of the work com-
pleted during the evaluation process is 
not wasted. 
So that's how this rather high-end 

CAD package has become available at 
such an extraordinarily low price. The 
next logical question, of course, is just 
what does PADS-EVAL offer, and how 
well does it perform these tasks? 

PADS features 
The PADS package is composed of 

two main programs; PADS-PCB for 
printed circuit board design, and PADS-
LOGIC for schematic drafting and 
'capture'. 
These programs are very much in-

tegrated, in the sense that they share a 
common parts library (which is supplied 
with around 6000 components), can ex-
change netlist information and text files, 
and can transfer circuit update informa-
tion in either direction. For example, if 
you say delete or add a part in the 
schematic, an update file can be called 
into PADS-PCB where the parts on the 
circuit board will change accordingly. 
Both programs also share the same 

mouse-driven user interface (that is, 
screen layout and menu scheme), which 
offers full control over grid and snap set-
tings, a fully programmable macro sys-
tem for fast keyboard-driven menu 
shortcuts, and a comprehensive setup 
menu for controlling screen colours. 
The fact that the two programs share so 

many functions and features tends to 
lower the slope of the learning curve to 
some degree, since after you've spent 
some time with one of the programs, you 
find that the other looks quite familiar 
and behaves in an almost identical 
manner. 

In terms of functions and capabilities, 
the PADS programs stack up rather well 
when compared to other integrated CAD 
packages costing many times the price. 

PADS-PCB has a grid and design rule 
checking resolution of ' 1 mil' (0.001"), 
can produce boards with up to 30 layers, 
has full 'via' (the crossover connection 
between layers) support, and is ready for 
surface mount components. By the way, 
while the evaluation version of PADS-
PCB is limited to a maximum of about 
30 ICs (or more specifically, 70 com-
ponents and 150 ` netlists'), the fully-
blown edition can produce boards with at 
least 300 (14-pin) ICs. 
When it comes to creating and editing 
a PCB layout, PADS-PCB offers the kind 
of flexibility that you expect from a 
serious circuit board design program. It 
features a library browsing scheme 
which displays the image of each com-
ponent as it's selected, an on-line parts 
editor (rather than a separate editing pro-
grain), dynamic `rubberbanding' of con-
nections when moving components, 
group or block editing facilities (move, 
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A sample printout from our office laser 
printer of a simple schematic drawn in 
PADS-LOGIC. As you can see, the 
quality is quite suitable for publishing 
purposes. 

cut, paste, delete, etc), and full auto-
placement and auto-routing capabilities. 
Given the common user interface be-

tween the two programs, it's not surpris-
ing to find that the schematic part of the 
PADS package PADS-LOGIC offers 
both similar editing features and 
equivalent capabilities to PADS-PCB. 
One interesting aspect of PADS-

LOGIC in particular, is its capacity to 
pass circuit information files to a 
range of other CAD and analysis/simula-
tion programs. 
This kind of open-ended transfer of 

data is achieved through PADS-LOGIC's 
ability to export circuit netlists, which 
can be selected to suit other programs 
such as PADS-PCB, CADSTAR, PCAD, 
FUTURENET, PSPICE, TANGO, 

SUSIE, and FUTNETENH. In theory 
this means that by simply transferring 
files, you could then analyse the circuit 
using say PSPICE, and complete a board 
layout with CADSTAR (perhaps at 
some remote location). Note that PADS-
PCB is included on the above list, so that 
a circuit netlist can also be passed to 
PADS-LOGIC's own sister program, as 
you would expect from an 'integrated' 
CAD package. 

In fact, the general data output system 
of both PADS-PCB and PADS-LOGIC 
appears to be rather more elaborate than 
you would find in other low-cost CAD 
packages. Besides the ability to send net-
list information in a number of different 
formats (as mentioned above), the PADS 
system is able to produce a wide range of 
status reports on just about every aspect 
of a circuit layout 
Amongst others, these include Bill of 

Material (BOM) listings, Job Limits (the 
program's remaining capacity), Design 
Rule checks, Parts Lists, general circuit 
statistics, and so on. The files can be sent 
either directly to a printer, or to the hard 
disk for later inspection. 
As far as output devices are con-

cerned, the PADS programs can ac-
cess a comprehensive range of 
dot-matrix printers, laser printers (both 
HP and Postscript-compatible), pen plot-
ters, and photo plotters. And in line with 
the trend towards computer aided 
manufacturing (CAM), PADS-LOGIC 
can produce the appropriate control files 
for N/C drill machines. 
So as you've probably gathered, the 

PADS-EVAL package has rather more 
powerful array of features than its very 
modest asking price would suggest With 
these capabilities it should satisfy all but 
the most demanding tasks, without the 
need to purchase the unrestricted version 
of the PADS software. 

Hardware & installation 
PADS-EVAL will run on any of the 

more recent configurations of IBM com-
patible computers, from 80286-based 
machines up to the latest '486 hot-rods, 
with EGA or VGA graphics capable of 
supporting 16 colours. 

Also, the machine must have the full 
640K compliment of main memory, be 
equipped with a standard mouse, and 
have at least 10MB of available hard 
disk space if you're installing the com-
plete package. 

In many ways, this configuration re-
quirement reflects the serious nature of 
the PADS software, which has not been 
throttled back so that more modest (and 
older) machines can be used. If you are 
hoping to use an 8088-based machine 
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'PADS-EVALY for both PCBs and schematics 

its help file from the floppy to the hard 
disk, and make any future changes there. 

Operation 
When it came to test driving PADS-

EVAL, it turned out to be more like an 
interstate trip rather than the ' spin around 
the block' that we had hoped for. 
This was mostly due to the fact that 

the PADS system offers such a vast 
range of features and options that it took 
us quite some time to uncover each 
facility, and digest both its operation and 
benefit. Many of these were merely men-
tioned in the manual or promotional 
material, and tended to be buried under 
multiple menu layers. 
The manual itself pretends to be little 

more than a tutorial for PADS -E VAL, so 
as you would expect, quite a number of 
operations simply aren't covered — 
you're left to your own resources to learn 
the operation of the complete package. 
Mind you, since this evaluation copy is 
derived from the full version of the 
PADS software, most of the cost (includ-
ing development time) would have been 
involved in producing the manual and 
tutorial. And remember, we're only talk-
ing $49.95 for the complete package... 
As an introduction to the features and 

operation of PADS-EVAL, the software 
actually includes a self-running 
demonstration of both the schematic and 
circuit board parts of the program. 
This runs though most of the 

program's major operations, while dis-
playing a series of pop-up text screens 
which elaborate on each operation. The 

(PC, XT) with a monochrome monitor 
and 512KB of memory, you'll be badly 
disappointed. Nevertheless, a '386SX 
machine with VGA graphics, 1MB of 
system memory, and a 40MB hard drive 
is regarded as ' entry-level' nowadays, 
and are available at extremely competi-
tive prices. 
The PADS-EVAL software is supplied 

on three high-density (1.2MB) floppies 
and must be transferred to your machine 
using the included installation program, 
since the original files are in a com-
pressed (or archived) format and a num-
ber of system configuration files need to 
be generated. The menu-driven installa-
tion program itself is quite easy to follow 
and offers comprehensive on-line help, 
making the setup process quite 
straightforward. 

If you need to modify the configura-
tion at a later date however, say due to 
some change in your machine's hardware 
(new printer, different screen type), you 
need to drag out the original floppies and 
re-run the installation program. 

Fortunately you don't have to actually 
re-install all the PADS -E VAL files, since 
the installation program has a `hardware 
setup' menu where the new parameters 
may be selected, causing an updated set 
of configuration files to be written to the 
hard disk. 
Nevertheless, we found the process to 

be quite cumbersome — particularly if 
your change is as simple as reconfiguring 
a printer port from say LPT1 to LPT2. 
The solution, as it turned out, was to 
simply copy the installation program and 
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This screen shot of PADS-LOGIC shows a component being 
moved to a different part of the schematic. Note the 
`rubberbanding' effect, where the component R3 is still 
shown connected to the rest of the circuit. 

sequence can be sped up, suspended or 
cancelled at any time, which in itself can 
be very informative about the best way to 
operate PADS-EVAL. 
So by noting aspects of the self-run-

ning demo, reading the manual and using 
a little intuitive guesswork, we managed 
to eventually plough through all of the 
aspects of the package. During this 
process, it became quite clear that the 
PADS system is not for the faint-hearted 
or impatient newcomer to CAD software. 

If you take the seemingly simple task 
of laying down a component onto the 
board in PADS-PCB for example, you 
have to dig through some four menus 
before you can even select what type of 
part (resistor, IC, transistor, etc) to call 
from the library. 

Specifically, you select the 'In/Out' 
menu, then 'On-The-Fly', then 'Add 
Part', then finally `KeyBoard10', after 
which you type in the part description 
or a search description using the 
standard DOS-type wildcard character 
‘,,„ — whew! 

Once at this point however, things are 
reasonably intuitive and allow you to 
place components in rapid succession. 
When selecting the next part to place on 
the board for example, you can use the 
'Select' option (rather than the 
'KeyBoard10' menu) to nominate the 
new type of part. 
Using the mouse, you just click on an 

existing component (say resistor RI) and 
a new one will instantly appear (automat-
ically called R2), without having to scan 
through the component library — great 
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Here, the screen shows PADS-PCB when a section of track 
is being shifted to a new location. As in the case of 
PADS-LOGIC (the shot on the left), the moving item has been 
highlighted (seen as white) and always remains connected. 
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for laying down a string of parts which 
are of the same type. 
When you use the program for the first 

time however, it would seem reasonable 
to use the `Place' option — which ap-
pears in the opening menu — to place 
components on the board. Not so. By 
selecting this menu, you are faced with 
options and sub-menus with titles like 
'MatrixMove', 'Glue', 'Unglue', etc — 
all rather confusing... 

In fact we found that if you try to 
perform just about any fundamental 
task as a single exercise, PADS-LOGIC 
and particularly PADS-PCB seem to 
throw up barrage of obstacles in the form 
of seemingly cryptic menus and com-
mand-line questions. 

It was only after taking a look at the 
program in a broader sense, that we 
realised that it's really setup for produc-
ing quite complex designs using the auto-
placement, auto-routing and file 
exchange facilities. 
One indication of this is the fact that 

you must use the almost incidental 
'On-The-Fly' option to perform manual 
component and track placement in 
PADS-PCB, while the much more am-
bitious auto-placement and auto-rout-
ing menus (Place' and `Route', 
respectively) are clearly presented at the 
opening menu. The 'On-The-Fly' menu 
seems to have been added almost as an 
after thought... 

Conclusions 
Once you come to grips with this fact 

and become familiar with the menu sys-
tem however, you start to appreciate the 
structure and operation of the PADS 
programs. In practice, this means that an 
experienced user should be able to 
produce both complex and elegant 
artwork with a minimum of fuss. The 
quality of the printed output is first class, 
by the way. 

It's also interesting to note that the 
more demands that you place on the 
PADS software, the smoother and more 
intuitive its operation seems to become 
— this is probably an indication of its 
heritage. Things seem to progress in a 
logical manner if you say draw a 
schematic in PADS-LOGIC, then import 
the data into PADS-PCB, and finally use 
the auto-placement and auto-routing fea-
tures to create the PCB. While the most 
appropriate menu seems to appear at the 
right time during such a job, the `auto' 
facilities seem to baulk at simple, single 
layer boards. 
Anyway, for the more basics tasks 

which are of interest to the average user 
(that is, those who can justify just $49.95 
on CAD software), the program's macros 

can be setup to provide quick access to 
its simple features. 
To be quite honest, we really did find 

some aspects of the PADS software to be 
quite frustrating, which ultimately led to 
a rather steep learning curve — a least 
for this author's over-taxed brain. In 
retrospect, this seems to have been linked 
to the software's penchant for automatic, 
high-volume operations, and to some ex-
tent the rather obscure labelling of a 
number of the menus. 
With this package it's important to 

realise that the software is very much 
`netlist' orientated, since this type of data 
is needed for passing circuit information 
to auto-placement/routing functions, and 
to other CAD packages. In practice how-
ever, laying a PCB track (for example) 
no longer emulates the same process 
using traditional tapes-and-donuts, where 
you can simply lay a track to any point. 

In a program such as PADS-PCB the 
ends of a track must terminate at a 
component node (say, a resistor leg), so 
as to develop what the program sees 
as a sensible netlist. This means that 
you can't simply run a track into 'mid-
air' — where you may wish to place a 
component at some future date — or 
form a simple T-junction between two 
tracks for that matter. You really need to 
rearrange your thinking into 'netlist-
mode% fortunately, it's not as difficult as 
that might sound. 
We also get the feeling that in the 

process of deriving the evaluation copy 
(PADS-EVAL) from the fully-blown ver-
sion, a few aspects may have been lost in 
the translation. For example, a couple of 
the batch files in the PADS programs 
caused DOS to display its ' invalid 
directory' error message (this problem 
was easily corrected), and there are two 
versions (3 and 4) of the library manager 
program supplied. The latter program is 
undocumented, and to be quite honest, 
we couldn't make it do anything of a sen-
sible nature. 
As already mentioned however, once 

you become familiar with its operation 
and foibles the PADS -E VAL package can 
be a powerful design tool, and can be 
both configured and customised to cope 
with the most demanding (or simple) 
jobs. At just $49.95, there's no doubt that 
it represents excellent value for money; 
but all the same, it's a pity that the 
manual isn't a bit more helpful in places, 
or provided with an index to let you find 
information in a hurry... 
For more information on the PADS-

EVAL package and other PADS 
products, contact Emona Instruments at 
PO Box K720, Haymarket, NSW 2000, 
or call (02) 550 1378. 
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Specialist in Tube Amplifier 

Valve Power Amplifier at Attordable 
Price — sTEREo Eicirry as 

described in EA September & October 
issues. 

EA's Reviews: 
"Very Pleasant and Relaxed Listening-

"Very Smooth & Well- Balanced 
Sound' . 

Rit Price: S1009 includes all parts 
Fully Assembled & Tested: $ 1259 

Volume Control: Add $50 
Other Parts available separately 

Contact Contan Audio: 
(03) 807 1263 
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Kris McLean 
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Solid State Update 
KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY 
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Quad video buffer 
Siliconix has released the Si584 quad 

video buffer IC, to complement its 
line of crosspoint switches and advanced 
multiplexers. 
The Si584 is a monolithic quad 

video buffer with high bandwidth 
(200MHz) and high output drive 
capability (+/-20mA), so no external 
components are necessary. 
The high bandwidth allows the 

processing of broadband analog data, and 
the output current capability means that 
the Si584 can easily drive capacitive 
loads, such as the input to a video 
crosspoint or to a flash converter, at fre-
quencies up to 40MHz. Low differential 
gain and phase (0.8% and 0.1°) make the 
Si584 ideal for processing high quality 
colour video signals, and its transparent 
frequency response (30MHz gain flat-
ness) is excellent for even the most 
demanding video processing application. 
Where previously designers had to use 

four buffers (each in 8-pin packages), 
they can now use a single 14-pin Si584. 
For further information circle 271 on 

the reader service coupon or contact IRH 
Components, 1-5 Carter Street, Lid-
combe 2141; phone (02) 364 1766. 

Varactor diodes 
Voltage controlled oscillators (VCO) 

for mobile communication are the main 
area of application for two new varactor 
diodes, BBY51 and BBY52, from 
Siemens. Whereas the BBY51 is in-
tended for the 900MHz frequency range 
(with systems GSM, CT1 and CT2, 
ADC), the BBY52 is optimised for the 
1.5 to 2.5GHz range (which covers sys-
tems DECT, PCN, GPS and JDC). 
Both diodes have very high Q factors, 

conditioned by extremely low series 
resistance (typically 0.37 and 0.5 ohm at 
Vr = 1V and f = 1GHz). The capacitance 
variation between 1V and 4V is 1.75 
(BBY51) or 1.4 (BBY52). This makes 
the diodes ideally suited for use in bat-
tery powered devices. 
The two components are available both 

as double diodes with a common cathode 
in the low cost SOT23 package, or as 
single diodes in the compact SOD323 
package. Applications notes for mobile 
radio VCO's are available on request. 
For further information circle 273 on 

High speed photodiodes 
US-based Germanium Power Devices 

has announced a new series of large area 
PIN photodiodes, offering exceptionally 
low capacitance (from 50 to 300pF) and 
very fast rise times; from 4ns to 15ns. 
Three types are available: GEP600 and 

GEP700 in TO-5; and GEP800 in TO-8. 
Their active diameters are respectively 
2mm, 3mm and 5mm, with rise times 
4ns, 6ns and 15ns. The high speeds and 
low capacitance make these devices par-
ticularly suitable for laser power meas-
urement, spectroscopy andl-TIR. 

Full details are available from Ger-

manium Power Corporation, 300 Brick-
ston Square, Andover MA 01810-3065 
USA; phone (508) 475 5982. 

the reader service coupon or contact 
Siemens Electronics Components depart-
ment, 544 Church Street, Richmond 
3121; phone (03) 420 7345. 

Digital pulse delay chip 

Analog Devices' AD9505 8-bit pulse-
edge delay vernier chip provides a digi-
tally programmable delay between an 
input trigger edge and an output edge. 
Full scale delay range is 2.5 to 25ns — 
proportional to the output setting of 
an internal 8-bit DAC — with lOps 
resolution of pulse edge placement at 
2.5ns full scale. 
Measured while changing delay levels 

on each trigger at 60MHz — a worst case 
test — the AD9505 guarantees +1-1 lsb of 
differential nonlinearity, +/-1 lsb of 
dynamic integral nonlinearity and 
monotonicity. Incremental delays are 
microprocessor/DSP programmable 'on 
the fly'. The AD9505 provides signal 

de-skew applications with very good 
linearity, from a ramp-comparator-
DAC architecture. 
Two AD9505s can control both the 

leading and trailing edge for pulse-width 
modulation or variable duty-cycle con-
trol. An onboard reference, integrating 
capacitor, and calibration DAC reduce 
required external support components to 
a single resistor to set full scale range. 
Logic input and output levels are com-
patible with ECL-10K. The AD9505 
operates from a single -5.2V power supp-
ly and consumes 650m W. 
For further information circle 274 on 

the reader service coupon or contact 
NSD Australia, Locked Bag 9, Box Hill 
3128; phone (03) 890 0970. 

Opto-coupled ZVS triac 
Motorola's new 'Power Opto' devices 

are the first generation in an evolutionary 
family of optically coupled AC and DC 
power interface circuits. 'Power Opto' is 
the logical marriage of optical isolation 
and medium power capability, integrated 
into a miniature, high density, thermally 
efficient, single-in-line (SIP) package. 
The MOC2A40-10 — first product in 

the family — is a 400V, 2A (@40°C) 
zero crossing, optically coupled triac. Its 
integrated approach can replace from 
three to seven discrete components nor-
mally needed to configure a conventional 
opto-triac driver circuit. 
The device is designed to comply 

with UL/CSANDE regulatory require-
ments and can be driven directly from 
TTL logic. 
For further information circle 272 on 

the reader service coupon or contact Vel-
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tek, 18 Harker Street, Burwood 3125; 
phone (03) 808 7511. 

Low cost SPDT 
GaAs switches 
Hewlett Packard/Avantek is offering a 

pair of low cost, single pole, double 
throw (SPDT) GaAs monolithic switches 
in plastic surface mount packages, which 
operate from DC to 3GHz. 
The MGS-70008 is a reflective switch, 

with the switched terminal in the off-
state terminated to ground; while the 
MGS-71008 is an absorptive switch, 
with the switched terminals in the off 
state terminated into an internal 50-
ohm load. 
A notable feature of the switches is 

operation with full specified perfor-
mance from a true 5V DC source, rather 
than the 7V DC required by many 
monolithic RF switches. These switches 
may also be operated from sources as 
low as 3.3V. Switching is controlled by a 
-5V control signal applied to one of the 
two control pins. 
Both versions are supplied in a stand-

ard SO-8 surface mount package. These 

switches are designed for high volume 
applications such as digital cellular radio, 
spread-spectrum communications, GPS, 
switch matrices and instrumentation. 
The reflective switch features the 

lowest insertion loss (0.8dB typ. at 
1GHz), while the absorptive switch fea-
tures low VSWR at all ports ( 1.2:1 typi-
cal through 2GHz). For more 
information circle 278 on the reader ser-
vice coupon or contact VSI Promark 
Electronics, 16 Dickson Avenue, Ar-
tarmon 2064; phone (02) 439 4655. 

486 compatible 
micro from TI 
The TI486SLC microprocessor from 

Texas Instruments provides 486 software 
compatibility, and upgrades systems cur-
rently using a 386SX chip without 
redesign of the circuit board. TI's chip, 
when measured using industry-standard 
benchmarks, offers comparable 486 per-
formance and twice the performance of 
the fastest 386SX chip. 
For further information circle 279 

on the reader service coupon or contact 
Texas Instruments, 6 Talavera Road, 

North Ryde 2113; phone (02) 878 
9000. 

Bus master interface chips 
PLX Technology's 90X0 series of bus 

master interface chips allows network in-
terface card manufacturers to build high 
performance EISA, AT and Micro Chan-
nel bus master Ethernet LAN cards for 
the same cost as slaves. The 90X0 series 
can also be used to build very compact 
and inexpensive EISA and Micro Chan-
nel FDDI cards. 
The 'Direct Bus Master' architecture 

allows the Ethernet or FDDI controller 
chip to transfer data directly to and from 
host system memory, eliminating the 
need for expensive memory and CPU 
components. Bus data transfer rates 
achievable are: EISA Burst, 33 mega-
bytes/sec; AT Master, 10 megabytes/see; 
and Micro Channel Streaming, 40 
megabytes/sec. 
For further information circle 275 on 

the reader service coupon or contact 
Zatek Components, 8/1059 Victoria 
Road, West Ryde 2114; phone (02) 
874 0122. 

Nonvolatile serially 
programmed devices 
The Nonvolatile Serially Programmable (NSP) devices are a 

new family of ICs from Hughes Semiconductor which can 
electronically trim and configure electronic systems. Each NSP 
device combines a programmable circuit block, a nonvolatile 
(NV) memory to store the state of that circuit when power is 
removed, and a serial interface to access the NV memory. 
The devices are programmed and read via the serial interface. 

This requires five control lines; DATA IN, DATA OUT, 
CLOCK, READ and PROGRAM. The chips also require a +5V 
power supply. Devices can be cascaded because each NSP type 
has its own ID code, so you can selectively program different 
devices connected to the same control line. 

Internally, each device has two shift registers to output and 
input the ID code (8-bit) and the data (typically 4-32 bits). Input 
and output of these bits is controlled by a series of SERIAL 
CLOCK pulses. Each shift register is connected to its own NV 
memory. If READ is pulsed low, then the two registers are 
parallel loaded and their contents clocked out. If the data is 
clocked in (and the ID code is correct), pulsing PROGRAM 
low stores the new data. 
The NV memory includes the circuitry to generate the high 

voltage needed to 'write'. Holding READ or PROGRAM low 
disables that operation. 
The programmable devices provide general purpose switch-

ing, trimming, counting and waveform generation. Future 
devices will add more digital functions, timers, PLLs, filters 
and trimming components with multiple circuits per package. 
Some of the simpler circuits are the HC2001/2 8-output DIP 

switches, the 2003 quad analog switch, and the 2004 8-channel 
analog data selector. Similar switching of an 8-stage ladder cir-
cuit occurs in the 2010/2012 lk and 100k trim potentiometers, 
and the 2020/2021 100pF and 250pF trim capacitors. 
More complex circuits are the HC2055 programmable timer, 

the 2062 sine/cosine generator, the 2063 security code gener-
ator/detector, and the 2090 16-bit divide by N counter. 

Available at an introductory price of $50 is the NSP Develop-
ment Kit, which includes the IBM-compatible PC interface 
board, a DB-25 cable, a 5-1/4" floppy, the HC2062 
(sine/cosine) chip, and documentation. The kit demonstrates the 
ease of reading and programming NSP devices from your PC 
keyboard. 
For further information circle 290 on the reader service 

coupon or contact Zatek, PO Box 505, Bayswater 3153; phone 
(03) 763 8899. 
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NEW PRODUCTS 
UPS monitoring program 
Trends in the IT industry are towards 

multi-user systems where a single 
fileserver may have a number of 
workstations. To resolve the problem of 
temporary power failure with such a sys-
tem, an uninterruptible power supply 
(UPS) has become critical. However, a 
UPS's back-up power supply is only as 
good as its battery capacity. 
Critec now offers the PowerWatch 

utility program that, in association 
with a UPS, will safely shut down 
the computer system, without data loss 
or corruption, when a battery low condi-
tion occurs. 

Designed in the Aeronautical Re-
search Laboratory of the Australian 
Department of Defence, PowerWatch is 
a user-configurable software package 
which allows the UPS to interface with 
the operating system on the host com-
puter via the computer's standard serial 

General purpose 
logic analyser 
The new GPX general-purpose logic 

analyser from Tektronix enables the en-
tire product design team — from 
hardware to software engineers — to use 
a single piece of low cost equipment to 
debug their systems. 

Tightly integrated into the GPX are 
1GHz timing analysis capabilities across 
16 channels, or 200MHz transitional 
timing over 80 channels; 80M1-1z state 

(TTY) port — no hardware interface 
card is needed. 
Once loaded, PowerWatch resides as a 

background task, continuously monitor-
ing the serial port for UPS status infor-
mation. Following an indication from 
the UPS that the mains has failed, the 
program initiates a timing sequence, 
broadcasting to all users a log-out mes-
sage, inhibits new log-ins and watches 
for a `battery low' signal from the UPS. 
At the end of the prescribed timing se-

quence, or upon receipt of the `battery 
low' signal, further messages as to the 
program's intention are broadcast and an 
orderly shutdown automatically ex-
ecuted. A full log of messages sent and 
actions performed is kept on disk for 
later analysis. 
For further information circle 242 on 

the reader service coupon or contact 
Critec, GPO Box 536, Hobart 7001; 
phone (002) 73 0066. 

analysis on all 80 channels, and the 
ability to acquire both state and timing 
data through the same probes without 
double probing. Channel counts can be 
doubled by 'welding' two GPX modules 
together. To assist software developers, 
there are four modes of disassembly for 
software debug, real-time performance 
analysis for tuning software, a ROM 
emulator for downloading code and 
patching software through the logic 
analyser, and links to high level lan-
guage compilers. 

To operate with higher speed ICs and 
microprocessors with their narrow 
timing margins, the GPX uses a high-
resolution mode with 1GHz timing over 
16 channels, 40K deep for ins resolu-
tion, or 200MHz timing over all 80 
channels, 8K deep for 5ns resolution. 
Designers can use the high resolution 

mode to accurately determine tolerances 
on key signals that have very tight 
specifications. 
For further information circle 241 on 

the reader service coupon or contact 
Tektronix Australia, 80 Waterloo Road, 
North Ryde 2113; phone (02) 888 7066. 

LAN tester 

The new LANcat 1500 Automatic 
LAN Cable and Activity Testing from 
Datacom Technologies has all the func-
tions needed to service the needs of the 
LAN manager or the cable installer. 
With the ability to produce full cable 

certification for both coax and twisted 
pair, plus up to four custom cable defini-
tions, the competitively priced LANcat 
1500 handles NEXT (near-end cross-
talk), attenuation, TDR (accuracy of 
1%), and wire map functions, as well as 
noise and live traffic monitoring. Up to 
50 cable certification reports can be 
stored in the instrument, for later dump-
ing to a serial printer. 
An important design feature, which 

will benefit cable installers working on 
telephone networks, is the ability of the 
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LANcat 1500 to withstand telephone 
loop, ringing, and transient voltages. 
The compact hand-held unit weighs 

less than 600g, and is supplied complete 
with remote load, AC adaptor, RJ45 
patch cables, RJ45 clip lead set, and 
operator manual — all housed in an at-
tractive zippered carrying case. 
For further information circle 243 on 

the reader service coupon or contact El-
measco, PO Box 30, Concord 2137; 
phone (02) 736 2888. 

Cap for sealed switches 
The new 1P cap has been introduced 

for use with the MULTEVIEC line of 
sealed miniature pushbutton switches. 
Rectangular in shape, its concave sur-
face provides an attractive appearance 
and a comfortable fit for the 
operator's finger. 

Available in seven colours, the new 1P 
cap can be shipped from stock. Cap 
dimensions are 12.5mm long by 6.5mm 
wide, while the overall switch height 
from the PC board is 14.4mm. 
The cap material is ABS UL94V1 

and can be used in the same harsh 
environment as the 1P-67 sealed MUL-
TIMEC switch. 
For further information circle 244 on 

the reader service coupon or contact 
Erni Australia, PO Box 62, Mitcham 
3132; phone (03) 874 8566. 

DSE stocking 
new components 
Dick Smith Electronics has added a 

number of new components to its 
existing extensive range, including pots 
with built-in `detents', matching black 
anodised knobs, miniature rocker and 
lever-action switches, high-quality 
binding posts, a high intensity green 
LED in a bezel, and a reasonably-
priced blue LED. 
The new pots are all of the compact 

16mm diameter size, and are all of the 

dual-ganged variety with 'metric' 
splined shafts. There are essentially two 
different types, both designed especially 
for audio amplifier use: a linear-law type 
with a single centre detent («click') for 
balance or tone control use, and a 
logarithmic-law type with 41 equally-
spaced detents for volume control use. 
In each case two resistance values are 
available, for designer flexibility. 
The dual-gang linear centre detent 

type is available in either 25k (R-7810) 
or 100k (R-7820) versions, both priced 
at $4.95 each, while the dual-gang log 
41-detent type is available in either 50k 
(R-7800) or 100k (R-7802) versions 
which are priced at $5.95 each. 
Designed to mate with these pots are 

two new control knobs, both of a com-
posite plastic moulding/metal sleeve 
construction with an attractive black 

-LE 

anodised matt finish. The larger knob (P-
7110) is «)mm in diameter and 20mm 
deep, while the smaller (P-7112) is 
30mm in diameter and 18mm deep. The 
knobs are very suitable for amplifiers 
and other audio equipment, and are 
priced at $3.95 and $2.95 respectively. 
The new P-7720 rocker switch is a 

DPDT type rated at 250V AC and 3A. It 
has a red rocker 12 x 21mm, but mounts 
very easily in a single round hole 18mm 
in diameter. 
The P-7693 miniature DPDT lever-ac-

tion switch has a lever lOmm square, 
and comes with an integral 'snap lock' 
mounting bezel which fits into a rectan-
gular hole 14 x 12.5nun. Finished in 
matt black, it is priced at $3.95. 
The new high quality binding posts 

have an inbuilt banana jack and also fea-
ture increased metal contact area and 
more rugged plastic mouldings than 
standard types. They are rated for 250V 
AC and 5A, with an insulation resistance 
of 100M minimum at 500V DC and a 
dielectric rating of 1000V AC for one 
minute. Available in both red (P-1737) 
and black (P-1738), the new binding 
posts are priced at $ 1.95 each. 
A new addition to the range of LED 

indicator bezels is the P-8107, which 
features a high intensity green LED and 
offers 300mcd output at 20mA and 2.4V. 
The bezel requires an 8mm mounting 
hole and has a chrome-plated finish. It is 
priced at $2.95. 

Finally, DSE has also added a blue 
LED to its range, Cat. No. Z-4005. The 
device is based on silicon carbide, has a 
5mm diameter body and integral diffus-
ing lens, and produces 3mcd of output at 
470nm at 20mA and 3V. It has a typical 
viewing angle of 23°, and is priced at 
$3.45 each. 

All of the above new products 
should be available in stock at DSE 
outlets by the time this issue is pub-
lished. 
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, Comm/Scope IS THE „  CABLE FOR ALL 
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ALL IN STOCK '" 
RG59 F5940V at VC 
RG6 F660V & BE 
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F690 WHITE 

RG11 F1160V & EF 
1/2' P3-75 500 JCASS 
AND MUCH, MUCH MORE 
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PH (03) 720 8000 FAX (03) 720 8056 
SYDNEY OFFICE: 
67 CHRISTIE ST, ST LEONARDS NSW 2065 
PH (02) 906 7446 FAX (02) 906 6844 
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'FATHER OF TV IN AUSTRALIA' 
James Hubert Thomas Fisher, the telecommunications researcher who pioneered the introduction 
and development of TV broadcasting in Australia, died this year at the age of 81. To mark his pass-
ing, here's a brief summary of Mr Fisher's man/ contributions to Australian electronics engineering, 
written by Steve Nason of the Telecom Research Laboratories. 

Born in 1911, Jim Fisher developed a 
keen interest in the concept of television 
soon after he commenced engineering 
studies at the University of Adelaide in 
1929. He joined the Postmaster-
General's Department (PMG) as a cadet 
engineer in 1930, and after qualifying in 
engineering moved to Melbourne in 1936 
to work in the PMG Research 
Laboratories — the precursor of today's 
Telecom Research Laboratories. 
The Research Laboratories imported 

many overseas technical publications, 
many of which were unobtainable else-
where. These reported on the early 
television experiments and trials then 
under way in several countries. Mr Fisher 
read these avidly, and so began to prepare 
both himself and his country for the ad-
vent of television services 20 years before 
their introduction. 

In 1937, to raise awareness of 
television within the Australian engineer-
ing fraternity, he prepared a paper entitled 
`Recent Developments in Television' 
which he presented to the Juniors and 
Students Section of the Institution of En-
gineers, Australia. He illustrated the prin-
ciples involved by demonstrating a 
hand-built television system of his own 
design. Rudimentary though it was, his 
system was as technically advanced as 
any in the world at that time and produced 
one of the first television images on a 
cathode ray tube ever seen in Australia. 

In 1938, Mr Fisher prepared the first of 
many secret reports on television for the 
Commonwealth Goverrunent. This one, 
entitled A Study of Overseas Develop-
ments in Television, in Relation to Pos-
sible Future Services in Australia, made a 
comprehensive forecast of the necessary 
characteristics, and probable costs, of es-
tablishing a television service in the Mel-
bourne area. 
World War II then interrupted Mr 

Fisher's television research and he was 
redeployed to urgent and secret develop-
ment work on radar. In 1940 he was given 
responsibility for coordinating the design 
and manufacture of Australia's anti-
aircraft Shore Defence Systems, and fol-
lowing this, in 1942, he was assigned to 
work on radar-guided searchlight sys-
tems. He excelled in both projects. 

After the war, there was considerable 
pressure for Australia to adopt Britain's 
low definition television picture standard 
of 405 lines as the basis for future ser-
vices. However, Mr Fisher disagreed. In a 
1948 report entitled Suggested Picture 
Definition Standards for Television 
Broadcasting in Australia he concluded 
that the British system was lagging be-
hind in technical development, and he put 
forward the radical proposal for a higher 
resolution system for 625 lines. 

He was the only Australian to take such 
a stand at this time, and he can be credited 
with giving Australia the high quality 
television pictures it received when ser-
vices eventually commenced. 
Following another report in 1949, this 

time detailing projected television ser-
vices for the Sydney area, Mr Fisher 
travelled to North America and Europe to 
investigate the provision of television ser-
vices in other countries. 
Returning to Australia, he began train-

ing people for employment in the future 
television industry. From 1951 to 1956 he 
gave evening lectures in television tech-
nology and production at what later be-
came the Royal Melbourne Institute of 
Technology. Two of his students were 

Hector and Dorothy Crawford, who went 
on to found one of Australia's leading 
television production houses. 
Mr Fisher left the PMG in 1954 to be-

come Engineer-Television in the 
Australian Broadcasting Control Board 
where he wrote Australia's first formal 
technical standards for television broad-
casting. A year later he left the Board to 
become the first Chief Engineer of Chan-
nel HS V-7 in Melbourne, where he 
managed the design, procurement, con-
struction and operation of all studio, 
production and transmission facilities. 
When television services commenced 

in 1956, Mr Fisher was at once an old 
hand in a new industry. His knowledge of 
television, both as a technology and as a 
medium of entertainment, was trusted and 
deeply respected. 
His advice was sought not only by the 

industry's engineers and technicians, but 
also by its station executives, producers 
and on-air personalities. He remained 
HSV-7's Chief Engineer until he retired in 
1977, but continued his involvement in 
several major national and international 
technical forums. 

In 1986, the Television Society of 
Australia presented Mr Fisher with its 
Colin Bednall Award. The award's cita-
tion read in part: 'No other single person 
can be credited with contributing so much 
over so many years to the national and 
commercial broadcasting structure, and to 
the technical excellence of Australia's 
television industry.' 

In 1989 he was awarded a special Paul 
Marlan Award by the Federation of 
Australian Commercial Television Sta-
tions (FACTS), for his pioneering work in 
television, and for his long and distin-
guished service on the FACTS Engineer-
ing Committee. 
Those who worked with Jim Fisher 

remember him as a polite and genial char-
acter, whose cultivated sense of humour 
could discover the lighter side of difficult 
and complex situations. He was also en-
dowed with a genuine humility, and a 
keen desire to share his knowledge with 
others. To many he became known simply 
as 'Gentleman Jim' — a man who was 
born for research work, and a man who 
was made for his times. ee 
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FOR CHIPS... WOOD FOR CHIPS.. WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS... 

e Get Into The Christmas Spirit with 
FREE extras for the stocking! 

Portasol 
Professional 
Soldering Iron 
See review EA. 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 lighter. Comes 
in a handy case (with stand for the iron) almost fits in your pocket. 

$69.95 
Spare tips are each $12.95 
Portasol gas specifically designed 
for PORTASOL 150g $ 6.95 

FREE GAS REFILL for the 
Christmas Stocking! 

Hakko 926 
Soldering Station 
The Hakko 926 is a super-quick 
heat- up (3 sec cycle) and fast 
recovery iron offering high quality 
soldering at lower tip temperatures. 
The built-in ceramic heater 
maintains temperature to within 
0.5°C of the setting. Yes this is an 
ADJUSTABLE temperature iron 
covering the range from 200°C to 
480°C using a full wave zero-
crossing switching system. Meets 
MIL-STD-2000 and operates at safe 
24V. Also available in ESD for 
antistatic environments. We stock a 
wide range of tips to suit. Ask for 
listing. 

$183.95 

FREE EXTRA STANDARD 
TIP for the Christmas 

Stocking! 

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 40000 times 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 

FREE MINI- VACUUM 
CLEANER for the 

Christmas Stocking! 

Save Problems and Cost with  

MEMOREX 
GENUINE PREMIUM GRADE DISKS 
5 1/4 DSDD $12.95 per 10 
5 1/4 MID $22.95 per 10 
3 1/2 OSDD $19.95 per 10 
3 1/2 DSHD $39.95 per 10 

FREE CLEANING DISK with every order of 50 disks 
for the Christmas Stocking! 

Arlec SuperTool 
Versatile and safe - runs from 12V 
via AC adaptor. Can drill, engrave, 
erase, grind, mill, polish, sand etc. 
Supplied with 
AC adaptor 
Spherical milling cutler 
Wire brush 
Grinding wheel 
4 drill bits - 0.6,0.8,1 0 and 1.2mm 
5 chuck collets 
6 eraser sticks 

Value a $69.95 

" Your choice, excluding Diamond 
engraving tips 

FREE EXTRA ACCESSOR 
TIPS* for the 

Christmas Stocking! 

Fluke 12 
Fluke 45 
New 73-II 
New 75-ii 
New 77-II 
Fluke 83 
Fluke 85 
Fluke 87 $690.00 
Call for tax free pricing 

Fluke Multimeters 
If you want the best, then Woody has 'em! 

Fluke 10 $108.00 
Fluke 11 $138.00 

$156.00 
$1450.00 
$210.00 
$312.00 
$354.00 
$478.00 
$576.00 

FREE AC70 PACK of 
4 ALLIGATOR CLIPS for 
the Christmas Stocking! 

You must find a 
space in the 

stocking for this 
Screwdriver set! 

German quality and ideal for toolbox, 
glovebox or pocket. Includes 
universal magnetic holder for use 
with power drills, 5.5x0.8 and 
6.5x1.2 flat, Philips No 1 and2 and 
Pozidrive Nol and 2 bits. 
The great thing is that the case acts 
as a handle for the bits, so it's self 
contained in a space of only 
70x50x15mm $20.50 

SerialTest 
PC-based Protocol 
Analyser& Data 
Line Monitor 
The new version of Serialtest turns 
ANY PC into a full-featured serial 
data protocol analyzer - even 
laptop and notebook computers - 
for both synchronous and async 
data. Seriattest unleashes the power 
of your PC fordata communications 
testing with a simple, user-friendly 
interface and either! The new 
ComProbe plugs in to your printer 
port. With Serialtest and your PC, 
there is no longeranyneedto buy or 
rent expensive, dedicated protocol 
analyzers. 

The Serialtest package includes 
Serialtest software and Frontline's 
RS-232 ComProbe," adapter. The 

8.30am to 5.00pm Mon to Fri. 8.00am to 12 noon Saturday. 
Mail Orders add $5.00 min to cover postal charges. 
Next day delivery in Sydney add $8.00. 
All prices include Sales lax unless stated otherwise. 
Tax exemption certificates accepted if the line value 
exceeds $ 10.00. 
BANKCARD, MASTERCARD, VISA, CHEQUES or CASH 
cheerfully accepted. READER INFO NO. 20 
MIL 

ComProbe connects to your 
computer via the parallel printer port 
(no need for plug-in cards) and 
allows Serialtest to work with both 
synchronous and asynchronous 
devices. 

Serialtest's monitor mode shows 
you exactly what information is 
flowing between any two serial 
devices - both data bytes and 
control signais. Source mode allows 

you to interactively simulate either 
the DIE side or DCE side of the 
communications link. 

Serialtest Async is similar to 
Serialtest, but is limited to async-
only testing. The package includes 
Serialtest Async software and 
custom cablingwhich works in con-
junction with the serial ports on 
your PC. 

Anyone who works with serial data 
communication needs Serialtest. 
Field service engineers and system 
integrators will appreciate the 
portability and ease-of-use. Com-
munication specialists and network 
supervisors will enjoy the power 
and flexibility. No matter what the 
industry, Serialtest will prove to be 
an indispensable tool. 

SerialTest Sync/Async with 
Comprobe $2480.00 tex tax) 
$2536.00 Cino tax). Allow$15 P&P. 
Plug Pack $24.95. 

SerialTestAsync is still $480.00. 
Demo disk $10.00 refundable 

on purchase 

Looking for ValueN 
in Multimeters? 
Then take a close look at these 

APPA multimeters. Look familiar? 
That's because they're sold under 
different brand names. 

It's called ' Badge Engineering' - 
Appa makes the multimeter, but it's 
sold with someone else's name on 
it. 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! 

It's also an indication of how 
good Appa meters are that other 
people want to put their names on 
them! 

• Extra tough for industrial users 
• High energy fuse and PTC 

protection against overloading 
• 0-ring sealed case, switch and 

jacks against dirt and moisture 
• Protective holster and tilt 

stand with lead storage 
• Test probes have linger 

shields and sleeved plugs 
• Thick walled ABS case and 

shock mounted LCD 
withstands 2m drop on to 
concrete floor 

• Unique rotary switch with 
berylium copper contacts and 
gold plated pcb 

Model 103 & 105 
• 4000 count 
• Digital update twice/second, 

analog 20 times/sec 
• 8 Functions - Vdc, Vac, Adc, Aac, 

Ohms, Diode, Continuity, 
Frequency, Capacitance 

• Data hold & Relative functions 
• 0.5% dc accuracy 

$298.80 $249.00 ex tax 
Ranges 
Vdc 400mV, 4V, 40V, 400V, 1000V 
Vac 4V, 40V, 400V, 750V 
Adc 4-400mA, 10A 
Aac 4-400mA, 10A 
Ohms 400Q, 41(Q, 40kg 4001(12, 

4MQ, 40MQ 
Frequency 100Hz, 1 kHz, 10kHz, 

100kHz, 1MHz 
Capacitance 4nF, 40nF, 400nF, 4µF, 

40uF 
Model 105 has similar specs but 

with improved accuracy of 
0.1% typ on Vdc and 0.5% al 
50Hz 

$358.80 $299.00 ex tax 

 e 
Geoff Wood Electronics Pty Ltd 
and Sendech (inc in N S W) 

229 Burns Bay Road, Lane Cove West 
N S W 2066 (Corner Beatrice Street) 

Telephone : (02) 428 4111 Fax : ( 02) 428 5198 
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Valley leaders 
support Clinton 

Silicon Valley has closed the chapter 
on President Bush, as 25 of the most 
prominent high-tech leaders of the area 
— many of them die-hard Republicans 
— stood side by side with Bill Clinton in 

endorsing the Arkansas Governor for 
President. Clinton came to San Jose to 
announce his high-tech industrial 
policy program and for several other cam-
paign appearances. 
The top executives of high-tech com-

panies representing US$25 billion in an-
nual sales and a workforce of more than 
120,000, said they would endorse Clinton 
in the fall election. 
Hewlett-Packard president John Young, 

after the group's two hour meeting with 
Clinton, said their support is based on a 
need for a closer working relationship be-
tween government and industry, a concept 
the Bush and Reagan Administrations 
have steadfastly refused to embrace. 
"To be successful as a national we have 

to forge a private section-public section 
partnership. I find in Governor Clinton a 
very compatible soul in terms of exactly 
that view of the world," Young said. 
Apple Computer chairman John Scul-

ley told Clinton: "What is significant 
about this group, governor, is that many 
of us are actually Republicans. Yet as we 
look at the future of this country, we said 
that we could not sit this (president) one 
out. That this country is in trouble in 
terms of how well it is prepared to com-
pete in the world. But it is not too late." 
Having won the support of leaders from 

such companies as H-P, Apple, National 
Semiconductor, Silicon Graphics, SRI In-
ternational, Tandem Computer, and 
Oracle, Clinton clearly cherished the mo-
ment as Silicon Valley has been a bastion 
of Republican strength in past elections. 
Having all but locked up California 

with his current 21-point lead in the 
polls, the endorsement from so many 
otherwise Republican industry leaders 
sends a powerful message about the 
eroding support for Bush even among 
rank-and-file Republicans. 
The growing dissatisfaction with the 

Bush Administration's policies is not 
the only reason many high-tech leaders 

are now endorsing the Democractic 
candidate. Many of the same leaders 
helped Clinton draft his `National 
Technology Policy for America,' a docu-
ment that would lay the foundation for 
the first comprehensive US high-tech in-
dustrial policy. 
The plan includes many of the high-

tech proposals that have been doing the 
rounds in Washington during the past 
decade but which have often been 
rejected by the White House. Key among 
the recommendations is a call for a cut in 
capital gains taxes. Often rejected as a 
'tax cut for the rich' by many Democrats 
in Congress, Clinton has become the first 

Bill Gates now immortal 
Bill Gates has bought himself a 

piece of immortality, as Stanford 
University agreed to name a new 
computer research centre after the 
Microsoft chief in return for his 
generous US$6 million donation. 
The 80,000-square foot 'Gates In-

formation Sciences Building' will 
open on the Stanford campus in 
1995. The building will unite several 
computer programs which are cur-
rently spread out over different 
facilities around the university — in-
cluding Computer Sciences, Electri-
cal Engineering, Robotics, and 
Artificial Intelligence. 

In all, Standford gathered US$25 
million in private donations for the 
centre. Other major donors included 
Bill Hewlett from Hewlett-Pack-
ard, IBM, DEC Rockwell, and 
TRW. Japanese companies, includ-
ing Fujitsu, NEC, Mitsubishi, and 
Toshiba also made substantial 
donations. 
Gates said he sees the donation as 

'an investment in the computer 
industry's future', by helping to sup-
port one of the US's top five schools 
in computer sciences. 
Asked about becoming the 

namesake for a major building at the 
age of 40, Gates said: "I've kind 
of flipped back and forth about 
whether it is a good idea. But I 
guess I'll try it." 

leading Democrat to endorse a capital 
gains tax cut. 

...except Packard 
No so fast, said H-P founder David 

Packard, after learning that a large contin-
gent of Republican high-tech leaders — 
including the president of his own com-
pany — had announced their joint support 
for Bill Clinton's presidential candidacy. 
In an almost desperate plea for sanity 
among the conservative defectors, Pack-
ard sharply criticised the group for jump-
ing onto a democratic bandwagon. 
The 80-year-old chairman of H-P and 

former deputy Secretary of Defense under 
President Nixon said the group of 25 "are 
caught in the upward draft of Clinton's 
hot air balloon", are overlooking "the 
fact that the Democratic party has been 
the party of Socialism since President 
Roosevelt's term". 
The letter went on to remind 

Republicans in the Valley of the various 
evils the Democratic party stands for, and 
reminded voters of Clinton's successful 
efforts to avoid being drafted for the Viet-
nam War. 
Packard rose to the defence of 

President Bush after most national news 
broadcasts had labelled the endorsement 
as a major coup for Clinton and a serious 
blow to Bush. 
Dave Barram, one of the Apple execu-

tives who helped organise the formation 
of the group of 25 said Packard is wrong: 
"I am a huge David Packard fan. And yet 
I think he just missed the point complete-
ly. Bill Clinton has defined a different 
place in the Democratic Party." 

Yocam to Tektronix 
Former Apple executive Del Yocam, 

one of Silicon Valley's star computer 
executives is leaving the Valley to be-
come president and chief operating of-
ficer at Tektronix. 
Yocam, who is 45, earned his reputa-

tion as a keen operations manager at 
Apple, where he was in charge of Apple's 
worldwide manufacturing operations. He 
eventually rose to the number two spot, 
behind John Sculley. 

In 1990, Yocam left Apple. Earlier this 
year he joined pen-computer maker 
Momenta. But six weeks later he left, 
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after finding Momenta was in much 
worse shape than he had anticipated. The 
firm recently went out of business. 

Industry analysts applauded the move 
by Tektronix to put Yocam in charge. The 
Oregon electronics firm has been slow 
moving new technology into the market. 
Yocam brings with him the experience of 
running a company which has set the pace 
of technology in key computer markets. 
"Also, the operating management at 
Tektronix has never been strong. It is to 
(Tektronix chairman) Jerome Meyers' 
credit that he realised he needed a col-
league. And that is what he is going to 
get", said analyst Bill Frerrichs. 
Yocam summed up his plans for 

Tektronix saying "Five years down the 
road, I want Tektronix to be a US$4 bil-
lion company, and by the mid-1990s I 
think we can deliver the products that the 
customer needs". 

IBM signs TCI 
in cable deal 
IBM has secured the first link of what is 

expected to be a three-company effort to 
develop a new interactive two-way infor-
mation delivery system across the United 
States, using cable television as the main 
port of entry into homes and businesses. 
IBM said it has signed an agreement 

with Tele-Communications Inc. (TCI) to 
develop the two-way information system, 
which would allow people to electronical-
ly order movies from central libraries and 
then have them broadcast into their home 
for a fee similar to those charged by most 
current video rental stores. 

It would also allow for interactive 
home shopping services, video phone 
calls, and educational programs that 
would grade viewers on the answers they 
give to questions. 
To complete the venture, IBM has also 

been negotiating with Time Warner — 
which would make its huge libraries of 
movie, television, music and other enter-
tainment products available to users of 
the service. 
IBM said the all-digital data delivery 

system may well play a critical role in a 
future in which computer, communica-
tions, and consumer electronics tech-
nologies and markets are converging. 

Already, IBM has offered to invest 
some US$500 million in Time Warner, 
which would use some of that money to 
fund a new subsidiary which would con-
vert TW's vast library of films, television 
programs and magazines into the digital-
format used by the IBM/PC' system. 
To date, TW has been reluctant to 

enter into the agreement as it has 
balked at the amount of money IBM 

Motorola in flat panel deal 
In a move that will bring high 

volume display manufacturing to the 
United States, Motorola has formed a 
joint venture that is expected to 
produce some 50,000 high-resolution 
LCD displays in 1994 and more than 
100,000 in 1995. The displays will be 
based in large part on technology 
developed by Focus Systems (FSI) of 
Oregon, a tiny start-up. 
Under the terms of the agreement, 

Motorola has invested US$22 million 
in FSI, for a 20% equity position. 
Motorola has also committed US$20 
million to fund the construction of the 
plant that will produce the 'passive-
matrix' LCD displays. 

Also, Motorola will sell the joint ven-
ture specialised ICs to be used in the 
advanced displays. 
Motorola said it will buy a significant 

portion of the joint venture's LCD out-
put for use in computer and com-
munications products Motorola plans to 
make, including advanced cellular 
phones and pagers which will increas-
ingly be using advanced computer fea-
tures and displays. 
IFS chairman Steve Hix said 

Motorola approached his company 
about a joint venture, as did Hitachi, 
Sharp, NEC, and Sanyo. 

All were interested in IFS's patented 
LCD manufacturing process, which is 
radically different from the one used by 
most other producers today. The IFS 
process to be incorporated at the 
planned US$20 million facility will 
produce yields that are 8 - 10 times 
greater than those being realised by the 
Japanese at their state-of-the-art 
US$500 million plants. 
The IFS process is called 'active 

addressing', which uses customised ICs 
in the periphery of the screen. The 
Japanese methods, to date, have 
focused on creating what amount to 
huge ICs, with millions of transistors 
creating dot patterns on the display. But 
these LCDs have proven extremely dif-
ficult to produce. 
The Motorola move is important in 

the effort to develop a competitive US-
based flat-panel display industry that 
will be able to compete in world 
markets with Japanese companies such 
as Sharp, Seilca-Epson, Hitachi, and 
Sanyo which currently dominate the 
market for various kinds of advanced 
flat-panel display. 

wants it to invest up front into the new 
service. TW wants to use most of the IBM 
money to pay off some of its huge cor-
porate debts and spread the investments 
in the subsidiary out over a number of 
years. But analysts said they expect the 
two companies to come to an agreement 
soon, as TW does not want to miss out on 
the opportunity either. 

Japan won't 
meet 20% target 
To almost nobody's surprise, Japan will 

not be able to meet the foreign market-
share targets spelled out in the 1991 US-
Japanese Chip Trade Agreement. 
A survey conducted by a major 

Japanese business trade newspaper 
among 140 leading chip users found that 
the top executives of nearly half those 
firms said they don't expect US and other 
foreign chip firms to reach the 20% 
marketshare this year. 
Japan has until December 21 to reach 

that target, or face US sanctions. The 
foreign marketshare currently stands at 
14.6% and has been growing at only 0.1 
to 0.3% per quarter for much of the time 
the agreement has been in effect. 

IBM joins Apple 
in PDA push 
IBM is expected to make a major 

product launch at the Comdex show in 
Las Vegas. Most notably, it is expected to 
join Apple Computer in the battle for per-
sonal digital assistant (PDA) computers. 
The prototype IBM will show, will sport 
wireless communications capabilities. 

Until now, Apple has enjoyed une-
qualled attention in trying to get con-
sumers hyped up for the new generation 
PDA devices which will put workstation-
level RISC-based computing power 
literally in the hands of consumers, allow-
ing for vast new ways for people to gather 
and use data. 

Previously IBM had not acknowledged 
publicly that it was even working on a 
PDA. The announcement from IBM did 
not specify whether IBM will use the 
multimedia software developed by the 
Apple-IBM Kaleida joint venture to 
power its PDA. 

Analysts believe that it is likely IBM 
will be using the Kaleida software, since 
there is little alternative technology avail-
able anywhere in the world. Earlier Apple 
said its Newton PDA will use Kaleida's 
multimedia operating software. 
While both the IBM and Apple PDA's 

will undoubtedly be star attractions at 
Comdex, neither company is expected to 
actually begin shipping their first PDA's 
until the spring. 
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Computer News 
and New Products 

400dpi A3 laser 
Dataproducts' LZR 1560 laser printer can produce output at 

300, or true 400 dots-per-inch resolution. The 400dpi is com-
prised of more dots — not just enhanced 300dpi resolution. With 
four megabytes of standard memory, the printer can image a full 
A4 page of graphics at 400dpi. Memory is expandable up to 16 
megabytes for extra font downloading capacity. 
PostScript Level 2 and a RISC-based controller enable the 

LZR 1560 to print complex pages at its rated speed of 15 pages 
per minute of A4 (or letter) and eight pages per minute of A3 
(ledger). 

PostScript Level 2 incorporates Adobe Type Manager and 
other enhancements to increase the speed of PostScript tasks, 
such as rendering a font from an outline. Level 2 is compatible 
with the original version, so existing software can be used 
without changes. 
With ledger/A3 imaging, the LZR 1560 can print posters, two-

page spreads, tabloid-size newspapers, large spreadsheets and 
B-size engineering drawing. 

The unit comes with 35 resident fonts, and provides host inter-
faces for an Apple Macintosh or PC: LocalTallc/RS-422, 
Centronics parallel and RS-232-C serial. There is also a SCSI 
port to attach an optional hard disk drive. The LZR 1560 is 
priced at $5555. 
For further information circle 161 on the reader service 

coupon or contact Dataproducts, 2/10 Rodborough Road, 
Frenchs Forest 2086; phone (02) 451 3533. 

Handheld colour scanner 
Logitech has released its ScanMan 

Color, a 24-bit colour handheld scanner 
for the Microsoft Windows environment. 
Its RRP (including tax) is $ 1323. 
ScanMan Color's hardware captures up 

to 16.8 million colours, and features a 
proprietary white fluorescent light that 
permits consistent scanning brightness 
without a warm up period. The Logitech 
white light 'levels out' immediately and 
remains consistent. With its 24-bit 
capacity, ScanMan Color is able to cap-
ture true 256 grey-scale data on-the-fly, in 
addition to its 16.8 million colours, 
without the need to convert colour infor-
mation to grey-scale — a process com-
mon to all 12-bit and 18-bit models. 

ScanMan Color is bundled with Foto-
Touch colour image editing software, 
which allows users to merge multiple 
scans, without manual interaction. The 
software automatically 'cleskews' each 
scan, locates matching features, extrapo-
lates to fill in missing pixels, and 

calibrates colour across the entire finished 
range. 

ScanMan Color adheres to the TWAIN 
protocol, an API (application program in-
terface) developed jointly by Aldus, 
Caere, Hewlett-Packard, Kodak, and 
Logitech. In addition, FotoTouch Color 
functions as a Microsoft OLE (Object 
Linking and Embedding) server, to allow 
the use of colour images in any applica-
tion that supports OLE. 

Minimal system requirements for Scan-
Man Color include an IBM AT or com-
patible with a 386SX processor or above, 
Microsoft Windows 3.0 or 3.1, four 
megabytes of RAM, five megabytes of 
free disk space, one open 16-bit AT slot, a 
graphics card (VGA minimum, 256-
colour SVGA or above recommended), 
and a mouse. 
For further information circle 162 on 

the reader service coupon or contact BJE 
Enterprises, 124 Rowe Street, Eastwood 
2122; phone (02) 858 5611. 

Logic analyser card 
The new LA27xxx series and the 

LA12100 logic analyser cards from Bos-
ton Technology, for PC-XT/AT/386 com-
puters, are powerful digital analysis tools 
at a fraction of the cost of a stand-alone 
unit. 
Both the 100MHz (LA27100) and the 

200MHz (LA27200) units have 27 chan-
nels of input, 24 for data and three for 
external clocks. Up to three boards can be 

3 • 9600 BPS • Hayes Compatible • Constant Speed Interface • Non Volatile Ram • 

• 4 • • 
• 12 Mth. Warranty • DTE Speeds to 38400 BPS -.Tone or Pulse Dialling x 36 Digit Number Store Speed Buffering • Extended MNP Commands•  

MAESTRO PTY LTD 
A FULLY FEATURED HIGH SPEED MODEM IS NOW AVAILABLE 

• V.42 Error Correction • V.42 bis compression 599 
*including tax 

UNIT 2, 13-15 TOWNSVILLE ST, FYSHWICK. ACT 2609 PH: (06) 239 2369 FAX: (06) 239 2370 
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used in the same system, yielding 72 
channels. The data buffer size is 16K deep 
in six channel mode, 8K deep in 12-chan-
nel mode, and 4K deep in 24-channel 
mode. Flexible triggering is provided by 
16 sequential levels of 24-bit wide words, 
where each bit can be set to high, low or 
don't care. 

Trigger words can be set to AND or OR 
modes to trigger on MATCH or NOT 
MATCH. Up to 12 qualify lines for the 
data clock enable more specific selection 
of input data. Also two independent vari-
able voltage threshold levels allow data to 
be input simultaneously from two of 
several logic families. 
The new LA12100 offers many of the 

features found on the LA27xxx series at 
lower cost. The LA12100 has a speed of 
100MHz and 25 channels of input, 24 for 
data and one for external clock. The data 
buffer is 2K deep in 12-channel mode and 
1K deep in 24-channel mode. 
Easy to use menu-driven software is 

supplied with the cards, which displays 
timing diagram and state list for all 24 
channels simultaneously. The software 
can also export data to printer or to disk. 
Also available is a Toolbox Library for 
custom programming and control of the 
LA27xxx series logic analysers. 

For further information circle 163 on 
the reader service coupon or contact Bos-
ton Technology, PO Box 415, Milsons 
Point 2061; phone (02) 955 4765. 

Peak analysis software 

PeakFit Chromatography and Spectros-
copy Analysis Software from Jandel is a 
powerful software tool for recearchers 
who need to separate and analyse peak or 
functional form data. 
Using sophisticated non-linear curve 

fitting techniques, PeakFit lets you effec-
tively detect, quantify and analyse hidden 
peaks in overlapping peak data — greatly 
enhancing the accuracy of your results. Its 
extensive list of built-in functions addres-
ses the needs of those working with 
chromatograghy profiles, spectroscopic 
peaks, chemical and pharmacological 
kinetics data, waveform and other en-
gineering data, statistical distributions and 
transition functions. 

PealcFit's graphical approach enables 
you to control the curve fit process visual-
ly on the screen, iteration by iteration, to 
help avoid local minima traps. The Mar-
quardt-Levenberg algorithm is used to 
process the non-linear curve fit data. Use 
any of the 30 built-in equations (Gaus-
sian, Lorenztian, Voigt, etc), or create 

er design 
latest programs 

Quick Box - 
A Filter - 
P Filter - 
Speaker Modeling - 
Listening Room - 

$55 
$49 
$49 
$49 
$43* 

CALSOD 1.20H - 
Australian and powerful 

3 only @ $99*# 

LEAP - now modular - buy 
what you need, when you 
need it. New Demo version 
- full program function for 

30 days ! from $149# 

LMS Ver 2.0 - Loudspeaker 

Measurement System $1490*# 

* demo disk available 
# comprehensive data available 

ME Technologies 
( on ME Sound Pty Ltd subsidiary ) 

P.O. box 50, Dyers Crossing NSW 2429 
065 50 2254, fax 065 50 2341  

"  

KINSTEN® 
PCB's MAKE YOUR OWN 

IN LESS THAN 10 MINUTES 

POSITIVE ACTING 
PRESENSITISED P.C. BOARD 

KVB 30 
EXPOSURE 
BOX 
NEW FEATURES 
• Double side exposure 
• Vacuum Table 
• Six lamps for high speed 

exposure 
• Max. Exposure: 380 x 230mm 
• Digital Timer 

ET 10 ETCHING 
TANK 

SIZE mm 
100 x 150 
110 x 160 
150 x 250 
150 x 300 
300 x 450 

Single or 
Double 
Sided 

PCB FROM $2.20 

IDEAL FOR PROTOTYPES AND SMALL PRODUCTIONS 

Computronics Telephone: (09) 221 2121 Fax: (09) 325 6686 
31 Kensington Street, East Perth. W.A. 6004 

INTERNATIONAL PTY. LTD. 

FEATURES 
AGITATOR 
AND HEATER 
MAX PER 
SIZE 200 x 250 
ALSO ET 20 

Belli Jumbo Jet or local courier Hy•O appreciate that 
stand down time represents lost revenue — so we have 
ta bored our operation for efficient, fast service as a world 
reader in crystal technology with our bases on four 
continents .. in Australia, Singapore. Great Britain. USA 

we have the resources and technology to 
unequivocally guarantee our quality and service 
H O also manufacture and stock Crystal Filters, DO 
Oscillators. MPU Crystals. Clock Crystals. SPX° and 
TCXO Oscillators etc. 

17 WINTERTON ROAD, CLAYTON, 
VICTORIA 3168 
(P.O. Box 210, Clayton 3168) 
TELEPHONE: (03) 562 8222 
FAX: (03) 562 9009 R
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COMPUTER PRODUCTS 
user-defined functions with up to 68 ad-
justable parameters. 
Once analysis is complete, PeakFit of-

fers an extensive numeric summary, in-
cluding peak characterisation data (areas, 
amplitudes, centres, widths, etc), system 
suitability information (peak asymmetry, 
resolution, column efficiency) and 
parameter/fit statistics. 
PeakFit accepts a variety of data for-

mats (Lotus .WKS & .WK1, SigmaPlot 
.SPG, dBase III+ & IV files, ASCII files, 
keyboard entry, etc) and can output 
graphs and data directly to printers (in-
cluding PostScript), plotters, SigmaPlot, 
word processing and desktop publishing 
files. 
For further information circle 167 on 

the reader service coupon or contact In-
terworld Electronics & Computer In-
dustries, 1G Eslcay Road, Oakleigh South 
3167; phone (03) 563 7066. 

PC-based data analyser 
COM-Watch is a PC-based data 

analyser for testing serial links, like 
RS232, RS422 or RS485. COM-Watch 
fills the gap between an ordinary 
breakout-box and an expensive dedicated 
communication analyser. It answers ques-
tions such as: is this a TAB-code or do I 
have spaces; is the end-string a CR or 
CR-LF; how fast is my unit responding to 
a command; or in which data format is 
my device transmitting? 
The COM-Watch Professional can be 

used for testing printers, modems, and 
communication links, or for logging pro-
grammable logic controller-to-PC com-
munications. The package lets you view 
the bidirectional data and control signals 
of the serial communications link. It in-
cludes software and a cable that allows 
the original communications to remain 
uninterrupted while Com-Watch logs the 
serial data. The program logs all data and 

Flatbed scanners 
Panasonic's latest range of flatbed scan-

ners are well priced, robust, high perfor-
mance units. The range includes the 
FX-RS505U the latest 400dpi mono-
chrome legal size scanner, the FX-
RS506U 400dpi 16 grey scale scanner 
and the FX-RS307U, the top of the range 
600dpi and a 256 grey scale scanner. 
From a range of scanner interfaces 

available, the scanners are easy to install 
on almost any IBM or Macintosh com-
patible computer, and lend themselves to 
other applications including Optical Char-
acter Recognition (OCR) software, File 
Cabinet Application, Scan and Fax re-
quirement as well as CAD/CAM applica-
tions. With a scanning area of 216 x 
356mm, incorporating legal size, A4, let-
ter and invoice size, an A4 scan takes 13 
sec/sheet. Their price range is from under 
$2200 to under $3200. incl tax. 
To manipulate or edit scanned data, 

OCR software is required. A suitable 
package for DOS, Windows and Apple 
Users is Omnipage. Omnipage Direct 

(retails for $995) handles document scan-
ning, while Omnipage Professional 
($1995) is suitable for both document and 
graphic manipulation. Line drawings and 
photographs, together with text, can be 
easily imported in Desktop  Publishing 
packages in the popular VII+ and PCX 
file formats. 
For further information circle 169 on 

the reader service coupon or contact 
Roland Digital Group, 233 Burwood 
Road, Hawthorn 3122; phone (03) 818 
0633. 

control signals up to 115kbps, and in-
cludes features such as time stamping and 
disk streaming. It lets you display the ac-
quired data, and supports display formats 
such as ASCII, decimal, hexadecimal, 
mnemonic, and EBCDIC. 
For further information circle 168 on 

the reader service coupon or contact 
Priority Electronics, 23-25 Melrose 
Street, Sandringham 3191; phone (03) 
521 0266. 

Voice recogniser 
AT&M Microelectronics offers a DSP-

16A-based Speaker-Trained Voice 
Recognizer. While this product offering is 
specifically designed to be the heart of a 
handsfree voice directory in an analog or 
digital mobile cellular telephone applica-
tion, it may also serve other application 

segments, such as digital answering 
machines. 
A training mode provides the user with 
a means of storing up to 40 spoken key-
words in recogniser memory. The user-
friendly recognition mode enables the user 
to control a process by speaking a phrase, 
which has been previously trained 
The Recognizer returns a tag (control 

word) to the host to indicate which 
keyword was recognised, and the host 
then initiates the requested action. For ex-
ample, in a cellular telephone application, 
the user dials a number by speaking the 
keyword (e.g., a person's name) as-
sociated with that telephone number. 
For further information circle 165 on 

the reader service coupon or contact 
Zatek Components, PO Box 505, Bays-
water 3153; phone (03) 763 8899.  

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 80 110 lines for control tasks as well as standard PC 110 
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 Ptv. Ltd. 
Office 7, 5/7 Chandler Rd., Boronia, Vic. 3155. 

\ 

$300 PC PROM 
Programmer. - (sales tax exempt prices) 

Need to programme PROMs from your PC? 
This little box blinply 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 

Phone: (03) 762 3588 Fax: (03) 762 5499 
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MICROWAVE 
MODULES 

*Self contained 

*Calibrated 

*Internal Antenna 

*Low Power 

*Low cost 

*Miniature 

*Lightweight 

*PCB mountable 

*High reliability 

*Small size 

This new range of Microwave Modules includes: 
MICROWAVE TRANSMITTER MTM 25 MICROWAVE RECEIVER 
MOVEMENT DETECTOR MOM 25 MICROWAVE SOURCE 
DATA RECEIVER DRM 25 MOTION SENSOR 

MRM 25 
MSM 25 
MSU 25 

All modules are self contained with inbuilt antennas and control/conditioning 
circuitry. They operate in the ISO Band of 2.45 GHz providing ideal characteristics 
for a variety of uses including data & voice transmission, security, remote control, 
moisture detection, traffic control, motion detection, terrain sensing, and many other 

applications. 
Call our Sales department for full specifications ... 

2/971 Mountain Hwy. BORONIA 3155 
Tel. (03) 720 1449 Fax. (03) 720 5525 

THE DISPLAY IS 
THE DIFFERENCE!! 

IF YOU NEED 
• Vacuum Fluorescent U Plasma touchscreens 

• LCD — Including DVM's U LED 7 segment 
graphics 

AND YOU EXPECT: 

• Service • Stock II Support 

THEN WE CAN HELP YOU... 

CALL US TODAY! 

DAVIDSON 
Measuring up to your needs 

& K.J. DAVIDSON PTY. LTD. AC', 00S 031%1 

17 Roberna Street, Moorabbin Vic. 3189 

VIC/QLD/TAS Ph: (03) 555 7277 

NSW/ACT Ph: (02) 748 0544 

AGENTS WA. Ph: (09) 244 2777 

S.A. Ph: (08) 365 1000 

Fax: (03) 555 7956 

Fax: (02) 748 7016 

Fax: (09) 244 2775 

Fax: (08) 365 1001 

El National T Series Re 
Tiny relays for telecomms, 
telemetry and tight spaces. 
TQ The pioneer in its class and now 

the industry standard. 
2 and 4 C 10 latching options 

TF TTL and CMOS compatible, 
a mere 80mW operating power 
Same pinout as the TQ, 
48V DC coil and SMD options 

TN Slimline. TQ features in a 
space saving package. 
(occupies only 5.6x14mm) 

T-Series feature 30Watt gold-clad contacts, 
2msec. operate time, low thermal EMF and 

excellent RF characteristics up to 900MHz 

TQ2 

TF-SMD 

TF 

Australian Distributors 
RVB PRODUCTS PTY. LTD. 
23 Dehavilland Rd, Braeside. Vic 3195. 

Tel. (03) 580 0688 Fax. (03) 587 3532 

6/220 Pacific Highway, Crows Nest 2065. 

Tel. (02) 957 6385 Fax (02) 929 5334 
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EA DIRECTORY OF SUPPLIERS 
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 
Altronics 
Companion Computers 
Dick Smith Electronics 
Emona Instruments 
Geoff Wood Electronics 
Jaycar Electronics 
Kalex 
Macservice 
RCS Radio 
Rod Irving Electronics 
Scientific Devices 
TECS 
Wagner Electronics 

KEY TO CODING: 
A Kits and modules 
B Tools 
C PC boards and supplies 
Note that the above list is based on our understanding of the products sold by the finis concerned. If there are any 

errors or omissions, please let us know. 

State A 
WA • 
VIC 
ALL 
NSW 
NSW 
Eastern 
WC 
WC 
NSW 

WC WC 

NSW 

E F G 
• • • • 
• 

• • • • • • • 
• 

• • • • e • 
• • • e • • • 

• 

C D 
• • 

• 
• • • 

• • • 
• • 

• 

• • • • 
• 

• • • 
• • 

D Components 
E IC chips and semiconductors 
F Tee and measuring instruments 
G Reference books 

Electronics Australia Reader Services 
SUBSCRIPTIONS: All subscription en-
quiries should be directed to: Subscriptions 
Department, Federal Publishing Co, PO Box 
199, Alexandria 2015; phone (02) 353 9944. 
BACK ISSUES: Available only until stocks 
are exhausted. Price A$7.50 which includes 
postage within Australia only. OVERSEAS 
READERS SHOULD ADD A FURTHER 
A$2.50 FOR EVERY BACK ISSUE RE-
QUIRED. 
PHOTOSTAT COPIES: When back issues 
are exhausted, photocopies of articles can 
be supplied. Price $7.50 per project or $ 15 
where a project spreads over several issues. 
PCB PATTERNS: High contrast, actual size 
transparencies for PCBs and front panels 
are available. Price is $5 for boards up to 
100sq.cm, $ 10 for larger boards. Please 
specify negatives or positives. 
PROJECT QUERIES: Advice on projects is 
limited to postal correspondence only and to 
projects less than five years old. Price $7.50. 

Please note that we cannot undertake spe-
cial research or advise on project modifica-
tions. Members of our technical staff are 
not available to discuss technical problems 
by telephone. 
OTHER QUERIES: Technical queries out-
side the scope of ' Replies by Post', or sub-
mitted without fee, may be answered in the 
'Information Centre pages at the discretion 
of the Editor. 
PAYMENT: Must be negotiable in Australia 
and payable to Electronics Australia'. Send 
cheque, money order or credit card number 
(American Express, Bankcard, Mastercard 
or Visa card), name and address (see form). 
ADDRESS: Send all correspondence to: 
The Secretary, Electronics Australia, P.O. 
Box 199, Alexandria, NSW 2015. 
PLEASE NOTE THAT WE ARE UNABLE 
TO SUPPLY BACK ISSUES, PHOTO-
COPIES OR PCB ARTWORK OVER TFIE 
COUNTER. 

METHOD OF PAYMENT: (Please circle correct method). 

Credit Card: 
Cheque: 
Money Order: 

I I I I 

Mastercard 
American Express 
Visa 
Ban kcard 

Expiry Date*  

1111111111111 

Name.  
Address.  
 Postcode.  
Back Issues.  

Photostat Copies.  

No.of issues required.  $7.50.  

No.of copies required. $5.00=  

No.of copies required:...$15.00=  

Total Payment Enclosed $ 

Signature•  
(Unsigned orders cannot be accepted). 

ADVERTISING 
INDEX 

Altronics 90-92 

APC Services 43 

AV-COMM .95 

Computronics 127 

ConTan Audio 117 

Daley Electronics 105 

Dataplex 25 

Dick Smith Electronics .62-65 

EA subscriptions offer 19 

EEM Electronics 105 

Federal Marketing (Books) 113 

Geoff Wood Electronics 123 

CHE Electronics 31 

Hewlett-Packard Aust 18 

Hycal Electronics 105 

Hy-Q International 127 

Intron Electronics 129 

Jaycar Electronics 76-79 

JED Mi croprocessors 128 

L.E. Chapman 84 

Maestro Distributors 126 

M.B. & KJ. Davidson 129 

McLean Automation 117 

ME Technologies 127 

MFB Products IFC 

MMT Australia 121 

Oatley Electronics 85 

Obiat 37 

Peter Lacey Services 46 

Philips S & I OBC 

RCS Radio 105 

Research Engineering 105 

Resurrection Radio 89 

Rod Irving Electronics 52-55,100-103 

RVB Products 129 

Save Our Magazines IBC,93 

Seas Speaker Kits 61 

Sonics magazine 9 

Technical Applications 117 

TECS 45 

Transformer Rewinds 105 

VAF Research 43 

Vintage Radio Wireless Co 89 

WES Components 49 

This index is provided as an additional 

service. The publisher does not assume 

any liability for errors or omissions. 
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POSITIONS VACANT 

WANTED • • 
Politicians who can squeeze a Fair Go out of Australia Post 
for Country Residents and Small Independent Publishers. 
No previous experience necessary but must have the ability 
to understand and sympathise with the plight of ordinary 
Australians, particularly those in the bush, as they struggle 
through the Worst Recession in 60 years. 

LOCATION • • 
Every Federal Electorate in Australia. 

STARTING TIME • • 
Right after the next Federal Election. 

DUTIES: 
Stop Australia Post's crippling price increases and discrimi-
natory charges on magazines and newspapers posted to the 
country; Make Australia Post bring their prices and charges 
in line with the Government's clearly stated War on Inflation 
and Unemployment; To have the will to act before it's too 
late. 

APPLY to: 
The Suffering Australian People 

URGENTLY!  
YOUR FIRST RESPONSIBILITY WILL 
BE TO CORRECT THIS SITUATION: In 
August 1990, a magazine weighing 
approximately 300 gms (e.g. Country 
Style, lta or Electronics Australia) cost 
47 cents to mail anywhere in Australia. 
Under Australia Post's new pricing 
scheme, the same magazine will cost 

between 87 cents (city) and $ 1.52 
(country) to mail, depending on desti-
nation. Mailing costs to country areas 
will have increased by between 100% 
and 223.5%. Write a letter of protest to 
your MP and contact your local country 
councils to sign their parliamentary 
petition of protest. 

For more information, write to: Save Our Magazines, PO Box 199, Alexandria, NSW, 2015. 
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FLUKE AND PHILIPS — THE GLOBAL ALLIANCE IN TEST & MEASUREMENT 

FLUKE PHILIPS PHILIPS 

FLUKE QUALITY 
MADE IN U.S.A. 

Available from the following Philips Test & Measurement distributors: 
ALL STATES: George Brown Group, BEP, Dick Smith, Petro Ject, RS Components 

Find trouble when 
you're not there... 
with the new 
Fluke 80 Series. 
The 80 Series' unique recording functions 
make it easy to find intermittent faults. 
Hook it up, walk away, and let the meter 
do the work. 

• MIN MAX AVERAGE recording stores the 
highest, lowest and true average of all 
readings. 
• Selectable response times let you record 
such changes as turn-on surges or 
voltage drift. 
• 1 ms PEAK MIN MAX hold on the Fluke 87 

lets you capture elusive transients or half-
sine surges to 400 Hz. 
• Audible MIN MAX Alert- on all three 
models signals you for readings above 
or below previous limits. 

The new Fluke 80 Series—with 12 
different measurement functions, it's the 
first multimeter that's truly multi. For 
a free brochure, contact your local 
distributor today! 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 

FLUKE 83 FLUKE 85 FLUKE 87 
Voits, ohms, amps, diode test, audible continuity, frequency and duty cycle. 
capacitance, Touch Hold., relative, protective holster with Flex-Stand'.  

0.3% basic dc accuracy 0.1% basic de accuracy 0.1% basic dc accuracy  

5 kHz acV  20 kHz acV  20 kHz acV  

Analog bargraph & Analm bargraph S High resolution 
zoom  zoom  analog pointer  

Three year warranty Three year warranty  True ries ac 

1 ms PEAK MIN MAX 

41/2 digit mode 

Back lit display 

Three year warranty 

READER INFO NO. 74 

NSW: Obiat, Ames Agency, Ebson, David Reid, 
DGE Systems, Novocastnan Electronic Supply, 
Macelec, Vincom, Blackwoods, Emcorp, Tecnico, 
Tech-Fast, Auslec, Consultant Technology, 
Elect. Smith Projects, Stott Industrial Supplies. 
ACT: John Pope Electrical, Aeromotive 
Maintenance Services. 

VIC: Radio Parts Group, Mektronics, 
Factory Controls, Blackwoods, Emcorp, 
Technico. 
PLO: St. Lucia Electronics, L E Boughen, 
Colourview Electronics, Auslec, 
Thomson Instruments, Nortek, Emcorp, 
Mass Electronics. 

SA: MM. 
NT: Blackwoods, Industrial Supplies & Switchgear. 
WA: Atkins Carlyle, Leda Electronics. 
TAS: George Harvey Electric. 
NEW ZEALAND: Communication Instruments, 
David Reid, Sirius Enterprises, Dick Smith 
Electronics. 




