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LETTERS TO 
THE EDITOR
Serviceman query

I write to advise of my surprise on 
reading the article ‘The Serviceman, 
who confronted trouble with what was 
described as the ‘unfamiliar Titan 
brand. (Page 80, January 1990.)

The Titan brand has been around for 
a number of years and I was surprised 
to learn of an experienced technician 
being caught with such a common fault. 
The Sharp component changes have 
been known throughout the industry for 
some time, at least three years that 1 
am aware.

In addition, I would like to advise 
that the Electronic Services Industry 
Association (recently formed by a con
cerned group of service company man
agers) has access to a vast amount of 
technical information with regard to 
cross-references, modifications, spare 
part availability, import/distributor loca
tions and the like. Membership fees in 
such circumstances are a small price to 
pay for time saving technical searches, 
such as the Serviceman encountered.

Ray White,
Admin.Manager, ESIA
Carlingford NSW

Comment: Apparently the Titan brand 
has been confined mainly to the Sydney 
area, Ray. But thanks for your interest 
and advice.

Receiver kits?
I am organising an electronics class at 

Christs College, Christchurch, New 
Zealand.

One of my aims is to teach the boys 
to go for their ham radio licence and to 
build up a working radio station. How
ever, I am aware that to keep their in
terest, they will need more than single 
band equipment.

As it will be about a year before they 
can go for the test and there is need to 
hold their interest, the first part will be 
to build a communications receiver to 
30MHz. After that it will be to build a 
ham bands receiver/transmitter set up, 
or a transceiver plus ancillary equip
ment.

I say ‘build’, because it is my opinion 
that to teach theory only is not worth 
the time, and the experience of building 
will be crucial to their understand. This 
brings me to the point of writing. I am 

trying to locate some company that has 
designs and possibly PCBs and compo
nents for this project. I am aware that 
this is an old fashioned idea and the 
number of kits available is minimal.

I am aware of some ham radio kits 
available so the most important thing is 
to locate a good SWL communication 
receiver design, preferably with digital 
read out.

Derek H Rout,
Christchurch, NZ.

Comment: You’ve come up with a rather 
tall order, Derek. We don’t know of any 
kits available for an HF communications 
receiver, but if we hear of one, we’ll pass 
the information on.

Amateur projects
Hurray for your forthcoming series of 

articles on simple modular amateur 
gear.

To my mind, ham radio operators 
using commercial gear are merely glori
fied CB’ers - they may be just as well 
off using Telecom or Australia Post for 
their communications.

Let’s have some straightforward proj
ects, hopefully in the main using dis
crete transistors that one can see and 
feel ones way through.

I am particularly interested in an HF 
SSB generator (hopefully with spacious 
circuit boards and tracks that you don’t 
need a magnifying glass to follow - un
like for instance, your HF transceiver of 
a few years ago).

I have just renewed my subscription 
to your magazine in anticipation of the 
above.

Keep up the good work!
Paul Wraith, VK4ZWD, 
Nerang, Qld.

Comment: Thanks for the support, Paul. 
We’ll see what can be done about the 
SSB generator.

Solid state relay
After reading the February 1990 con

struction project ‘Low cost solid state 
relay”, I felt the opening question 
“Ever wondered why commercial solid 
state relays cost so much?“ was never 
fully answered or justified.

Commercial PCB mount SSR’s from 
US based Continental Industries, with
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comparative specifications to those of 
the EA/Oatley kit, are available now 
for $16 each (ex. tax) from Amtex Elec
tronics.

While I am certain the project would 
be a worthy learning exercise, the cost
ing comparisons made are highly ques
tionable. Moreover, as automation tech
niques are employed to the fabrication 
of SSR’s, the costs should continue to 
be eroded. This should allow the in
creased use of SSR's by EA project 
builders and the electronics/electrical in
dustry in general.

David B Combe,
Amtex Electronics, 
North Ryde, NSW.

Privatisation
What in the world is Jim Rowe on 

about?
In his Editorial Viewpoint for Febru

ary, he talks about the sad effects of the 
‘privatisation’ of the telephone system 
in the USA, and reckens (sic) that ‘big 
business may be a little better off, while 
just about everyone else is much worse 
off.’

For Jim’s information, the telephone 
system in the United States has never 
been government-owned (unless, like 
some other people, he confuses Ma Bell 
with the government), and it was fed
eral government initiatives to break up 
what it regarded as monopolistic big 
business that resulted in the fragmenta
tion of the industry and what some peo
ple see as the resulting poorer service 
(but still better and cheaper than Aus
tralia’s).

And Mr Rowe doesn’t seem to want 
to consider the other side of the coin. 
Had the US government taken over 
Alexander Graham Bell’s invention at 
an early stage and operated it as a state- 
owned utility, we would still have a 
telephone system that Fred Flintstone 
would recognise.

One of the reasons countries with 
relatively small populations, such as 
Australia, can move into high-tech tele
phony is that they don’t have to pay for 
any research, most of which has been 
done by one very, very private enter
prise organisation: Bell Labs.

David Call,
Ipswich, Qld.

Comment: You're quite right about the 
US telephone system having always been 
privately owned, David. I should have 
used ‘divestiture’ to describe their 
changes. But there are now 1200 tele
phone companies instead of one, and 
your claims that the service is better and 
cheaper are subject to a lot of debate. ®

EDITORIAL 
viewpoint hsa

The future for global 
electronics manufacturing

Having commented at various times on the difficulties faced by our local 
electronics manufacturing industry, and by our governments in seeking to 
help it, I ve been very interested to read recent reports that overseas coun
tries are facing very similar problems.

A few months ago the US Economic Policy Institute apparently published a 
report on The Consumer Electronics Industry and the Future of American 
Manufacturing. According to British author Barry Fox, writing in New Scien
tist, the authors of the report noted that “In one branch of electronics after 
another, US firms have failed to achieve commercial advantage from techni
cal innovation, while the Japanese and the newly industrialised countries of 
Asia have caught up with, and in many cases surpassed, their US rivals”.

Fox also reports that recently executives from the European electronics in
dustry gathered in London for a conference called The Japanese Electronics 
Industry and Britain, sponsored in part by the Electronics Industries Associa
tion of Japan. Apparently Japanese firms now own over 40 consumer elec
tronics factories in Western Europe, plus another 50 factories making either 
industrial electronics or components. They own even more plants in the US 
and Canada.

So it s a global phenomenon. As well as dominating in many product areas 
- particularly in consumer areas such as TV receivers, VCRs, camcorders 
and CD players, Japan and its Asian neighbours are also tending to export 
manufacturing technology. As Barry Fox suggests, in much of the Western 
world the struggle to maintain a local manufacturing industry has become lit
tle more than a tussle by competing countries and states, vying to win selec
tion as the site for the next highly automated Japanese factory.

Obviously a lot of people are aware of this trend, and are trying to work 
out its implications for the future of electronics manufacturing, in both local 
and global terms.

Should we simply bow to the superior manufacturing expertise of the Japa
nese, Taiwanese and Koreans, and let them become the world’s suppliers of 
all high volume electronics goods? Or should we strive to learn how they’ve 
become so good at manufacture, and make an all-out effort to catch up and 
compete? Either way, there are challenges to be faced, attitudes to be 
changed, and decisions to be made.

One clear difference between the Japanese and Asian manufacturing firms 
and those in most Western countries is that they have clearly defined, realis
tic long-term plans — whereas ours seem to spend much of their time either 
organising takeover bids, or trying to find investors who are prepared to wait 
more than 6 months before they get their money back.

But if ever there was a time for us to do some serious thinking and plan
ning for the future of manufacturing, surely it’s now. Otherwise we're likely 
to be simply swept along, by the tide of events. And we may not like where 
that takes us... «
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What's New In
HOME ELECTRONICS

Cinema surround 
sound at home

Onkyo’s new TX-SV90 Pro Surround 
Sound Audio/Video Tuner Amplifier in
corporates a host of technological devel
opments including Dolby surround 
sound, hall surround synthesised stereo, 
dynamic bass expander and a 20 pre-set 
digital synthesised AM/FMstereo tuner

Selection of the surround mode offers 
Dolby pro-logic decoding, enabling true 
Dolby B encoded videos to be realised. 
Hall surround mode adjusts the sound 
delay to the rear speakers by either 15, 
20 or 30 milliseconds, creating a pseudo 
‘hall’ or ‘auditorium’ effect.

A matrix surround feature provides a 
pseudo surround effect from source ma
terials that is not Dolby encoded. For 
stereo TV viewing a simulated stereo 
feature enables a wide sound effect 
from monoaural TV sound tracks. A 
dynamic bass expander feature is pro
vided to enhance source material that 
lacks bottom end ‘punch’ or speakers 
that are ‘bass shy.’

The tuner section offers digital syn

thesised AM/FM stereo tuning, with an 
auto memory feature that enables up to 
20 stations to be stored.A battery 
backup can also store stations for up to 
three weeks in the event of power fail
ure. Station selection is achieved by 

auto mode tuning and a muting mode 
enables total quietness between station 
selections.

For further information contact Audio 
Insight, 5 Skyline Place, Frenchs Forest 
2086 or phone (02) 975 3011.

Copier with 
colour option

The new BD-4910 desktop copier 
from Toshiba is made for the medium
sized business. It has a bank of five 
preset ratio keys, 141% and 200% en
largements, same size, plus 71% and 
82% reduction.

Other size ratios can be easily stored 
in the BD-4910’s memory by simply 
pressing one key to lock in the special 
ratio and another to recall it.

The zoom function operates from 
65% to 200% of the original in 1% in
crements and is clearly displayed on the 
operation panel.

Toshiba offers an optional colour de
veloper unit which provides the desktop 
BD-4910 with further versatility. Easy 
to install, the unit uses red or blue to 
highlight important information and 
graphics.

Add to these features a speed of 16 
copies a minute, edge-to-edge copying, 
99 copies per run, A5 to A3 capacity,

bypass tray, dual page copying and an For further information contact Toshi- 
increased black toner capacity of 40% ba, 84-92 Talavera Road, North Ryde 
over previous models. 2113 or phone (02) 887 6054.
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New amplifier 
features valves

Audio Innovations has launched the 
series 500 Integrated Amplifier, featur
ing a power output of 25 watts Class A 
operation per channel. The unit em
ploys thermionic valves and is claimed 
to give superior linearity, stability and 
load tolerance.

A major feature of the Series 500 is 
its styling, described as ‘stunning.’ It has

New speaker
Audio Products has announced the 

arrival of the latest model in the 
Wharfedale ‘Precision 5’ speaker series 
the 505.2.

Power handling is 100 watts per chan
nel, with a frequency range of 42Hz- 
22kHz. With two drive units, the 505.2 
has a sensitivity of 87dB.

The infinite baffle enclosure is made 
from rigid 18mm particle board. This 
together with additional bracing and a 
recessed rear panel helps to create a 
resonance free housing and conse
quently tight, extended bass perform
ance. A 4-layer voice coil design en
sures that the 505.2 is not easily dam
aged by inadvertent misuse. The 505.2 
also features Wharfedale’s new alu
minium metal dome tweeter. Recom
mended retail price for the 505.2 is 
$799.00.

been given an eye-catching look by situ
ating the thermionic valves in a semi
circle on the top of the unit.

According to local distributor Audio 
Products, the Series 500 integrated am
plifier offers truly outstanding sonic per
formance and looks to match, at a price 
that makes it obtainable to a large num
ber of audiophiles and music lovers.

For further information contact Audio 
Products, 8 Tengah Crescent, Mona 
Vale 2103 or phone (02) 997 4666.

For further information contact Audio 
Products, 8 Tengah Crescent, Mona 
Vale 2103 or phone (02) 997 4666.

BASFchallenging 
golden ear brigade

Cassette tape maker BASF has 
launched its 'CD Challenge’ promotion 
in Australia. The promotion is designed 
to demonstrate that the performance of 
the firm's Chrome Maxima II tape is 
very close to that obtained from CD 
recordings.

A portable demonstration and testing 
unit is being set up by the firm in shop
ping malls, department stores, record 
bars and other venues. The unit allows 
instant A-B comparison between music 
replayed directly from a CD, and indi
rectly via a three-head tape deck using 
BASF’s tape. The tape deck is fitted 
with the Dolby C noise reduction sys
tem.

As part of the challenge, and after a 
‘warmup’, people are played ten 12-sec- 
ond excerpts. On a small form they are 
asked to indicate which of the excerpts 
are heard direct from CD, and which 
via tape. Their scores are then marked, 
to show whether or not they can detect 
any difference.

So far around the world the average 
score has apparently been around 40%, 
somewhat less than chance. This is not 
very surprising, as very few recordings 
involve more than 75dB dynamic range 
- well within the capability of a mod
ern cassette machine using Dolby C in 
conjunction with a high grade chrome 
dioxide tape like BASF’s Chrome Max
ima II. However the ‘CD Challenge’ 
certainly seems an effective way of 
demonstrating this point!

CD cleaner
The Philips CD Autocleaner will re

move dust from compact discs, so it 
doesn’t accumulate and damage your 
valuable CD player.

It has an internal motor and gear 
train controlled by an electronic circuit 
for automatic, one touch cleaning.

In a radial cleaning action, it moves a 
moistened chamois from the centre of 
the compact disc to the outer edge - an 
operation taking just 20 seconds from 
start to finish.

With its special cleaning fluid, to en
sure that this action is non-abrasive, the 
Autocleaner is extremely effective and 
easy to use. It is powered by battery, or 
an optional AC adaptor, and retails at 
$49.95.

For further information contact 
Philips, 15 Blue Street, North Sydney 
2060 or phone (02) 925 3333.
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Home Electronics
Improved audio tapes

Philips has released its ‘Touching Per
fection' range of audio cassette tapes, 
said to incorporate ‘significant improve
ments in performance and design.'

Improvements include reductions in 
hiss, wow and flutter, combined with an 
excellent print through ratio and im
proved temperature stability.

The range comprises four grades of 
audio tapes - FS, FSX, UCX and 
MCX - each inidividually colour

coded. The top of the range MCX of
fers chrome cassette high frequency re
sponse and dynamic range (65.5dB), 
with a high output level. It meets the 

needs of the most demanding musical 
recordings, and gives excellent results 
with quality cassette decks.

In contrast, the FS ferro cassette of
fers good performance at an economical 
price. This high output, normal bias 
tape is suitable for general purpose 
usage, and is particularly suitable for 
portable recorders and taping ‘easy lis
tening’ music or speech.

The new tapes should be available via 
hifi and audio outlets.

For further information contact 
Philips, 15 Blue Street, North Sydney 
2060 or phone (02) 925 3333.

CD-ROM ‘book’
Reading a book is more than just 

gobbling up data. There is something to 
flipping pages that no television or 
other media can match. But if Sony has 
its way, by the mid 1990s, many of us 
will be scrolling the page instead.

At a recent consumer electronics fair 
in Tokyo, Sony showed off a prototype 
of a palm-sized ‘electronic book’ which 
the company believes will be competing 
seriously with paper-based books by the 
mid-to-late 1990’s.

The system is built around a 3" CD- 
ROM and holds up to 200 megabytes of 
data which can be read on a small LC D 
display. The unit weighs less than 20 
ounces.

Analysts said by showing the product 
now, Sony is trying to set some form of 
defacto industry standard in order to 
avoid the same kind of fiasco it suffered 
in the Beta-VHS video format standards 
battle.

The question, of course, is whether 
Sony, single-handedly or with the help 

of the rest of Japan Inc. can change 
people’s reading habits. Many avid 
readers will surely snub at the idea of 
giving up their hard-bound literary 
works of art for some electronic gadget.

The best bet for this technology, in 
the early stages, would seem to lie in 
applications such as dictionaries, ency
clopedia, and other data resources. In 
fact it may do very well. But for recrea
tional reading, flipping pages will no 
doubt remain the standard for some 
time.

Monitor speaker for cars
Unlike other manufacturers who have 

been making speakers for cars, Fostex 
has taken a reference monitor speaker 
and made it possible to be fitted into 
some vehicles. The company claims that 
drivers can now have the sound of 
today’s world class recording studios in 
their cars.

The Fostex RP Digital Series uses 
transducer design which has earned 
more than 20 international patents to 
date. In the RP system, a very fine alu

minium coil is etched directly onto the 
surface of an extremely thin, polyester 
film diaphragm. The assembly is then 
suspended in a powerful magnetic field, 
formed from magnet pairs with oppos
ing identical poles. A magnetic strength 
ten times that of Alnico - previously 
thought to be the best material for 
speakers - is achieved through the use 
of rare earth, samarium cobalt magnets.

This design, combined with a flat 
planar diaphragm/voice coil assembly 

80% lighter than the typical dynamic 
element, results in very high phase uni
formity. The Fostex RP system is thus 
said to operate in true piston motion 
with extremely fast transient response. 
Simplicity of design and careful con
struction techniques produce mid range 
and high frequency drivers capable of 
responding fully and completely to the 
demands of digital sound resources.

Further details from Tradepower, 
294A Glenvale Crescent, Mulgrave 3170 
or phone (03) 560 9111. ®
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MAKE YOUR OWN VIDEO CAMERA 
- NO EXPERIENCE NECESSARY!

Philips brings you a video 
camera sub-assembly incorporating 
a solid-state image sensor. Which 
means that even if you have no video equip
ment design experience, or no assembly 
facilities, you can now fit the sub-assembly 
module quickly and easily into any vision 
system. (Naturally, Philips will provide you 
with information support).

JUST ADD LENS
The imaging module requires only a 

chassis and a standard lens to form a com
plete monochrome video camera, for use in 
machine vision or surveillance.

Or connect the module to a computer 
and you have an industrial inspection and 
control system. Ideal for extreme low light 
conditions, such as a gloomy factory, the 
SSIS used in the module works in an ambient 
light level of below 1 lux.

CUT THE SPACE
Using only five small flex/rigid 

PCBs, with a unique layout that mini
mises RF interference, Philips' advanced 
surface mounting techniques mean that 
the sub-assembly can be folded to an

area just 89 x 40 x 45 mm or extended to 
37 x 170 x 45 mm.

CUT THE COSTS
Why accept a lesser name than Philips when 

you don't have to? You can have a Philips 
Imaging Module for less than you think, from 
$560 (plus sales tax) for one off purchases. 
There are ten modules in the range to suit 
your needs. Find out how little it can cost to 
have the highest standards of resolution and 
sensitivity for your application. Call Philips 
Components on 439 3322 in Sydney, 
881 3677 in Melbourne, 348 5222 in Adelaide, 
277 4199 in Perth, or 844 0191 in Brisbane.

United Notions 1811

Philips Components

PHILIPS

PHILIPS



Product Review:

Philips' 71cm (28")
'Matchline' TV receiver
This new unit from Philips offers more than just a large screen 
format. It features full hifi stereo sound, ‘PIP’ (picture in 
picture), multi-standard reception, Teletext, and connections 
for almost any peripheral.

The ‘high end’ of the TV market ap
pears to be a highly competitive area, 
with large sophisticated sets available 
from most manufacturers. If you take 
your viewing very seriously, or simply 
want to enjoy the ‘state of the art’ in 
television technology, these receivers 
certainly deliver the goods. As well as 
supplying large and clear pictures, each 
of the available brands seems to vie for 
a marketing edge by offering an ever in
creasing number of features.

In this respect, the Philips ‘Matchline’ 
model 28DC 2070, with an almost 
bewildering range of features, must rate 
amongst the leaders in this high end 
market. As with its competitors, the 
Matchline is a physically substantial unit 
- it weighs in at 45kg and has dimen
sions of 545 x 645 x 485mm. While it 
would certainly take a commanding 
position in any lounge room, in true 
European style the cabinet has a neat 
and uncluttered appearance, allowing it 
to blend with almost any room decor.

As you would also expect from an up
market receiver, virtually all user func
tions are controlled by an elaborate 
infra-red remote control unit, which ac
cesses a multitude of on-screen menus 
and performance adjustments. The few 
front panel controls that are available 
are either hidden beneath a flip-down 
panel, or moulded to the shape of the 
fascia - it takes a close look to realise 
that they even exist!

The remote control itself is a little 
daunting at first, with its 66-odd buttons 
and (often quite esoteric) matching sym
bols. Nevertheless, after a short fami
liarisation period, and a little cross
checking with the operation manual, we 
were soon able to work through the 
Matchline’s formidable list of features.

Pictures
The first and most obvious point of 

interest with a television receiver is the 
quality of its picture. In this area the 
Matchline offers excellent performance, 
with steady sharp images and well de
fined colour areas. While the sheer size 
of these large screens can be a little 
overwhelming at first, you soon begin to 
appreciate the benefits of the almost 
cinema-like viewing atmosphere. By 
comparison, the usual smaller screens 
seem to lack impact.

For optimum picture quality, the 
Philips chassis uses a number of elec
tronic enhancement techniques, and a 
high contrast ‘black-line’ picture tube. 
Full adjustment is available through the 

The Matchline’s sound can be fine-tuned with an on-screen graphic equaliser 
— without having to leave the comfort of your favourite chair.

‘picture’ section of the main on-screen 
menu, which amongst the usual con
trols, offers a surprisingly effective 
sharpness adjustment and the ability to 
select and deselect Philips’ DTI (Digital 
Transient Improvement) function.

As an additional, and increasingly 
popular feature, the Matchline has the 
ability to display an extra small image in 
the corner of the main screen. Slightly 
less than a quarter of the screen size, 
this area can be selected to display any 
of the main video sources - that is, the 
main TV signal or any external video 
input.

So a typical use for this PIP (Picture 
In Picture) feature might be to monitor 
the small screen image of say a test 
match (waiting for something to actually 
happen!), while watching a more stimu
lating signal from your VCR on the 
main screen. The PIP image is in fact a 
digital reproduction of the selected 
video source, and may be ‘frozen’ on
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the screen at any time by a dedicated 
button on the remote control - which 
presumably just stops the digital memo
ry’s update process.

Other than that, the main and PIP 
images can be made to swap video 
sources at the push of a button, and the 
PIP screen moved to any corner of the 
main display to avoid blocking an im
portant area. Note that the PIP screen 
will only display an alternative video 
source, and can’t display a different off- 
air TV channel from the Matchline’s 
own video signal — this would require 
an internal tuner for each channel, to 
produce two distinct video signals.

Nevertheless, it’s quite a simple mat
ter to arrange for a peripheral VCR to 
deliver the video signal of a different 
channel to that of the TV’s internal 
tuner. In this case, the PIP screen’s 
source selector is simply switched from 
‘TV to say ‘EXT2’, where the VCR is 
connected. By the way, PIP screens 
may also be popped-up in the Teletext 
mode, but the two images cannot be 
swapped - there’s probably little point 
anyway, since the Teletext information 
would be almost unreadable on the 
small PIP screen.

Sound
Continuing the current trend of im

proving the sound quality of television 

receivers in line with their picture qual
ity, Philips’ designers appear to have 
taken a great deal of effort with the 
whole audio chain of their Matchline 
set. Happily, their endeavours have 
been very successful, with the unit 
delivering a first class stereo sound.

There appears to be a couple of main 
reasons for this impressive performance. 
Firstly, the internal amplifier is based 
on Philips’ very effective TDA1514A 
power amp chip, which can cleanly de
liver up to 40WRMS into an 8 ohm 
load. As it happens, we can certainly 
vouch for the performance of these de
vices, having used the same chips in our 
own Playmaster 30-30 amplifier.

In the Matchline receiver, the chip’s 
supply rails are set to around +/- 24V, 
which should yield an output power of 
around 30WRMS into 8 ohms. This is 
more than enough power in practice, 
with the set capable of delivering vol
ume levels to rival the average home 
hifi.

The other significant factor in the 
Matchline’s strong sound performance is 
the loudspeakers themselves. Each cabi
net is a vented design composed of 
heavy duty moulded plastic, and con
tains a potent 100mm woofer and 25mm 
dome tweeter combination. The enclo
sures may be either attached to the side 
of the main cabinet on mounting lugs, 

or placed at some distance from the set 
itself for a wider stereo image.

Their sound is quite well balanced, 
and free of the cabinet resonances that 
are so often found in television speaker 
enclosures. While such small speakers 
can’t be expected to deliver loads of 
deep bass, their low frequency response 
is surprisingly good, and seems to taper 
off in a controlled manner.

Just for the record, we tried connect
ing a set of high-quality bookshelf 
speakers in place of the standard units. 
The improvement in fidelity confirmed 
the quality of the power amplifier stage, 
and tended to expose any flaws in the 
original sound signal from the TV sta
tion itself.

In fact, we found that the sound from 
the various channels seemed to vary by 
a large degree - particularly with the 
‘stereo’ option selected. The overall 
background noise level, tone and stereo 
separation seemed to be different for 
each station, and new program. Never
theless, the Matchline’s stereo decoder 
does/is job very well.

We couldn’t be so sure of the ‘spatial 
stereo’ option however. This presum
ably uses phase cancellation techniques 
to generate a simulated stereo, or 
widening effect for both mono and 
stereo signal sources. To our ears, the 
resultant ‘spatial’ signal seemed tizzy
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Philips Digital TV 
and distorted, with a rather disturbing 
out-of-phase feel about it. Needless to 
say, we left this option turned off...

The Matchline also has an additional 
set of loudspeaker terminals for two 
rear ‘enhancement’ speakers. When 
connected, we were again confronted by 
an apparent phase anomaly, particularly 
when standing in the centre of these 
two speakers. A quick inspection of the 
circuit diagram confirmed our suspicions 
- they were indeed out of phase.

It turns out that the two rear speakers 
are simply wired in series (with a direct 
connection between the negative termi
nals), while each of the positive termi
nals is connected to the main amplifier 
outputs. This is in fact quite a standard 
enhancement technique, where the rear 
speaker(s) simply respond to the signal 
difference between the two stereo chan
nels. In this case however, the two 
speakers are wired out of phase. While 
we found the effect a little disturbing, 
this type of system can often provide a 
useful increase in the apparent depth of 
stereo signals.

To give you further control of the 
overall sound, the Matchline also pro
vides a rather neat on-screen graphic 
equalizer. As with most other functions, 
this is accessed via the screen menu sys
tem and the remote control. Its opera
tion is very simple, with five columns 
representing each of the available fre
quency bands. Another nice touch is an 
independent volume control for the 
headphone outlet, which (for example) 
would allow the hard of hearing to lis
ten on ’phones at a higher volume to 
those listening to the receiver’s loud
speakers.

Other features
And so continues the list of facilities 

and options of the Matchline 28DC 
2070. It offers full Teletext capabilities, 
with user defined memories; Super-VHS 
compatibility; a fully synthesized scan
ning tuner; and the ability to decode all 
of the world’s common transmission 
standards (NTSC, PAL, SECAM etc). 
There’s also a ‘sleeptimer’, which shuts 
down the set after a programmed time 
has elapsed, and a ‘Parental’ mode 
where the front panel controls can be 
disabled - of course, all of these func
tions are under command of the remote 
control and the on-screen menus.

There is yet another complete menu 
system lurking in the Matchline, which 
is mainly used for the initial setting-up 
procedures. It’s initially engaged by 
pressing a concealed button on the front

The picture menu with its ‘slider’ adjustments and the DTI (Digital Transient 
Improvement) selector. The sharpness control was quite effective.

panel, and then accessed by the remote 
control in the normal manner.

This ‘Installation’ menu caters for the 
set’s initial tuning adjustments, by offer
ing fully automatic (frequency scanning) 
and manual methods of locking into the 
local stations. The station name (ATN7, 
SBS28 etc) can then be entered into the 
program list with its matching program 
number - up to 60 programs are avail
able. The multi-standard ability of the 
Matchline’s receiver even allows you to 
select different transmission standards 
for each individual program, or external 
input.

Other than that, the Installation menu 
offers a ‘personal preference’ option, 
which stores the current picture and 
sound adjustments. These in turn be
come the default settings when the set is 
first turned on - very handy indeed. 
Also, for those who are fortunate 
enough to have Teletext capabilities on 
a number of stations, this function is 
able to store a preferred teletext page 
for each of the set’s program numbers.

Connections
In keeping with the Matchline’s versa

tile programming system and range of 
functions, it also offers an unprece
dented (in our experience) range of 
input and output connections.

Basically, two styles of connectors are 
available for peripheral units. These are 
the 21-pin SCART (or Euro) connector, 
and the new Super-VHS arrangement 
with a 5-pin mini DIN socket for the 

video, and RCA sockets for the left and 
right audio.

Amongst the forest of connections on 
the rear of the set, there are two 
SCART sockets (EXT1 and EXT2), 
and two sets of Super-VHS sockets - 
one for playback (also EXT2) and the 
other for recording. Also, there is an
other set of Super-VHS sockets under a 
flap on the front panel, which can be 
used to play back yet another external 
signal (EXT3). This would be a conven
ient position for connecting a portable 
video camera/recorder, for example.

These external sources may be se
lected by either entering a program 
number, where say EXT1 was initially 
keyed into the program list along with 
the TV stations, or accessing the ‘source 
select’ menu to choose ‘EXT1’ instead 
of ‘TV’. This menu also offers a versa
tile ‘recording selection’ option, which 
allows either the TV, EXT1 or EXT3 
signals to be sent to the EXT2 record
ing outlet.

Finally, the rear panel also features 
the front and rear loudspeaker terminals 
(the captive spring lever type), a stand
ard antenna socket, and two RCA sock
ets to monitor the left and right audio 
outputs. This signal is sensibly tapped 
off at the amplifier’s input, so when 
connected to an external audio system 
(say, your hifi), the remote volume con
trol will still have the desired effect.

In use
With all of these features, options
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and range of connections, you might be forgiven for thinking 
that the Matchline would be a monster to drive. Happily, 
that’s not the case at all. The automatic searching function of 
the tuner makes station programming a simple task, and the 
remote control, while rather intimidating at first, is quite 
logical once you get the hang of it. Incidentally, the remote 
also doubles as a controller for the matching (no pun intend
ed) Philips range of video recorders.

Which raises a rather awkward point about using the 
Matchline in Australia. While the set offers a healthy num
ber of connections for peripheral units, you are restricted to 
using SCART or Super-VHS sockets — such is the case with 
most European receivers. Now, the majority of VCRs sold in 
Australia arrive with RCA-type video sockets, which can’t 
directly connect to the above arrangement.

While this conflict of standards is really quite frustrating, a 
simple adaptor cable would solve the problem, as the 
SCART connector has input and output pins for both the 
video and audio signals. These could be connected by a 
SCART plug (available from a number of electronic stores) 
to four shielded cables, which would be terminated in RCA 
plugs. Unfortunately, this arrangement doesn’t appear to be 
available from Philips as a pre-built adaptor cable.

So while the Europeans are quite happy to interconnect 
their units by (mainly) SCART connectors, we have to suffer 
with the unmatched standards from different parts of the 
globe. Mind you, we had a quick look at a typical audio/vis- 
ual setup from a major Japanese manufacturer, and found 
that while the TV receiver was equipped with a SCART con
nector, the VCR had the usual RCA sockets for the video 
connection! Needless to say, the two were connected at an 
RF level via the antenna sockets.

This problem aside, the Matchline would make a fine con
trol centre for quite an elaborate entertainment system. As 
well as offering comprehensive signal routing facilities and 
the ability to process almost any video source, it delivers a 
first rate picture and sound.

And the price? At $2499, it should be quite competitive in 
this decidedly up-market end of the TV receiver range. 
While luxury doesn’t come cheaply, it's certainly nice when 
you have it!

For more information on the Philips Matchline 28DC 2070 
receiver, contact Philips at 15 Blue Street, North Sydney 
2060, or phone (02) 925 3333. (R.E.) ©

The Matchline's program menu which allows selection of 
the various channels and external video inputs.
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Amateur radio 
to the 'rescue'
To make sure they can cope with emergency situations, a few 
adventurous radio amateurs like to take part in ‘rescue 
exercises’ with police, fire fighters and SES teams. If you’re 
ever unlucky enough to find yourself lost, or caught in a 
disaster, you might be very grateful that they spent their 
weekends in this somewhat masochistic way...

by TOM MOFFAT

Amateur radio’s ability to provide 
communications in the event of natural 
disaster and civil emergency is one of 
the main reasons it is allowed to exist. 
Despite commercial radio users cla
mouring for more and more frequen
cies, and bidding big money for them, it 
is hams’ ability to ‘fill in’ in a pinch that 
makes them (us!) worthwhile, in official 
eyes.

However, from time to time, it’s nec
essary to demonstrate that we can back 
up our promises. So exercises are set up 
to see if radio amateurs can indeed 
cope, when the chips are down.

One main radio exercise activity every 
year in Australia is the Murray River 
Canoe Marathon, and in Tasmania, 
amateur operators are becoming more 
and more valued as experienced radio 
operators during the big yacht races just 
after Christmas. But most activity still 
remains on land, with large search and 
rescue exercises held a couple of times a 
year.

These big ‘S & R’s’ are an all-in ef
fort, involving police, ambulance peo
ple, the State Emergency Service, heli
copters, bushwalking clubs, horseriding 
groups, and of course radio amateurs, 
in the form of WICEN (Wireless Insti
tute Civil Emergency Network).

The exercises are a good opportunity 
to spend a couple of days thrashing 
about in the bush in good places, with 
good company. They’re hard work dur
ing the day, but at night everyone gets 
together for a good old wing-ding.

Every exercise is based on a ‘scenario’ 
- an imaginary situation usually involv
ing a ‘lost’ bushwalking party. A really 
big exercise may involve several lost 
parties scattered throughout hundreds 

of square kilometres of bush. There will 
be a temporary police radio network 
operating, as well as a network for the 
SES, and the WICEN network.

WICEN people are also usually sent 
along as members of ‘lost’ parties, as a 
safety backup. If the party gets properly 
lost (which does happen) or somebody 
gets hurt, the amateur can get on his 
two-metre hand-held and yell for help.

The WICEN base station also oper
ates as a position reporting service, 
which always knows the present location 
of every ‘lost’ party. If something goes 
wrong, such as a sudden snowstorm or 
an injury, the WICEN operator can im
mediately reveal the locations of all par
ties to the rest of the exercise partici
pants.

Needless to say, in order to make the 
exercise realistic, the WICEN base must 
be set up well away from the police 
base, and a certain amount of secrecy 
must be maintained about party loca
tions.

This all fell apart one year, when 
some sneaky police turned up at an ex
ercise with scanners, so they could 
monitor WICEN channels. Their search 
parties could then pounce upon the 
‘lost’ walkers with remarkable speed. 
But the practice was soon banned by 
senior police, since it destroyed the 
whole concept of the exercise.

Radio amateurs involved in these ex
ercises are usually divided into two 
groups: those who are bushwalkers, and 
those who are not. The non-bushwalk- 
ers are assigned to the WICEN radio 
base, and to distant repeater sites which 
can be reached by car. The bushwalkers 
establish repeater sites which can only 
be reached by foot, and one bushwalk

ing amateur is always sent along with 
each ‘lost’ party as the safety radio 
operator.

Personal ‘incidents’
My own experience is as a 

bushwalker/operator, over several of 
these exercises. As we said, it’s a lot of 
hard work but also a bundle of laughs.

I strolled into my first exercise not 
having a clue what would be required of 
me, but I soon found out. The exercise 
was in the northern part of Tasmania, 
in the central highlands and in a deep 
valley. The valley was accessible by 
road, and was soon the site of the Po
lice base, the SES base, and the 
WICEN base. Since the WICEN station 
was ‘in a hole’, all communication had 
to be through temporary repeaters.

There was a road climbing out the 
west side of the valley to the plateau, so 
a car-borne repeater could be set up 
there. But the east side of the valley 
was a different story. It could only be 
reached by something called the ‘horse 
track’, which rose steeply to the plateau 
where there was a hut and a camp site. 
This is the northern entrance to the 
Walls of Jerusalem National Park, a 
truly mind-blowing place as anyone 
who’s been there would know. And ris
ing from the plateau was this big heap 
of mountain called Clumner Bluff, the 
site of the second WICEN two-meter 
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repeater. There’s no track up this 
mountain; the only way to get there is 
by some furious scrub-bashing.

At this time, about six years ago, 
hand-held radios weren’t considered 
powerful enough to be used as repeat
ers, so the Clumner Bluff repeater was 
to be made up of a ten-watt mobile and 
a two-metre walkie talkie. The radios, 
cables, and antennas were all stashed in 
our backpacks, as well as food, cloth- 

tents, water bottles, and a few 
tinnies of beer. Each pack would have 
weighed a good thirty kilograms, maybe 
more. We strapped them on, and then 
prepared for a few hours hard slog up 
the steep horse track.

Just as we were leaving, someone said 
“Here, Tom, carry this...”.

“That’s a car battery.”
“Yes.”
“You want me to carry a car bat

tery?”
“Yes.”
“Up that mountain?”
“Yes.”
A car battery. Power for the repeater 

transmitter. I was the biggest, so I was 
elected. But this disgusting burden was 
shared around; as each person flatly 
refused to carry it any further, someone 
else took over.

We spent that night at the camp, con
siderably lightening our load by devour
ing lots of food and dispatching all the 
tinnies. Next morning we fought our 
way up Clumner Bluff, car battery in 
hand, and got the repeater going in 
short order.

The repeater concept was fairly sim
ple. The big mobile was for the trans
mitter, with its antenna lashed as far up 
a tree as we could get it. The receiver 
was the walkie-talkie, slung up another 
tree. The two radios were about 100 
metres apart, joined by a pair of wires 
rolled out on the ground, to carry the 
receiver’s audio to the mobile for re
transmission. The big separation was 
necessary so that the transmitter 
wouldn’t overload the input of the re
ceiver.

The repeater worked fine, although it 
turned out that a ten watt transmitter 
wasn’t really necessary; a one-watt 
hand-held would do nicely. Less trans
mitter power means less electric power, 
so that was the last time a car battery 
was humped up a mountain by the 
human pack horses from WICEN.

The ham actor
On another memorable exercise, the 

scenario involved the usual lost party, 
but with one of its members getting 
separated and thus lost from both the 

party and the searchers. The fellow 
chosen to go missing, named Phil, was 
himself a policeman from Launceston 
search and rescue, as well as a keen 
bushwalker and a well-known radio 
amateur. I had two jobs in this exercise; 
one was as an official photographer for 
the police, and the other was to accom
pany the missing solo walker as his 
‘safety man’.

I was told by the police to expect 
plenty of action and to photograph any
thing that moved. They had obviously 
seen this missing ‘victim’ in action be
fore. We were again in Tasmania’s cen
tral highlands, in a somewhat barren 
area above the tree line, dotted with lit
tle lakes. With so little vegetation up 
there you could see several kilometers 
in any direction.

It took several hours of walking to get 
to the spot where it was intended that 
the ‘victim’ be found. Every 30 minutes 
we used a two-metre walkie talkie to 
call into WICEN base, so they always 
knew where we were. But not the no
lice.

The place was swarming with search 
parties, and every time we spotted a 
line of dots marching along in the dis
tance, we had to hide behind rocks, or 
flat on the ground, usually in a swamp. 
It wouldn’t be good to be found prema
turely, before Phil had time to put his 
makeup on.

Makeup: the stuff is known as ‘moul
age’, used mostly for advanced first aid 
training. There is a fine assortment of 
ghastly things such as compound frac
tures, disembowelments, and head 
wounds which one can stick on to one’s 
body and then decorate with plenty of 

artificial blood. I once had a ‘moulage’ 
hanging eyeball, which was good fun for 
wearing to parties. For this exercise, 
Phil chose a colourful compound frac
ture of the leg, with plenty of ‘blood’ to 
pour on his clothes and the surrounding 
ground.

After hours of dodging search parties 
and tiger snakes, we got Phil into his 
position, at the bottom of a pile of 
rocks which he had ‘fallen off of. After 
a concentrated session with the moul
age, Phil’s body was a twisted mess with 
a broken bone jutting from his leg and 
blood strewn everywhere - it looked 
like a ritual murder had taken place. 
We then told WICEN we’d be off the 
air for a while, so the chattering walkie- 
talkie wouldn’t give the game away. I 
then went to another pile of rocks and 
hid, camera at the ready, to await the 
next search party.

A few minutes later they came along, 
passing about 50 metres away. It looked 
like they were going to miss Phil, so I 
whispered to him to let out a little 
moan or something. What we got was a 
blood-curdling scream. The search party 
raced over, led by a tough old nursing 
sister from the Launceston General 
Hospital. As they approached Phil 
began weeping and sobbing.

The nursing sister knelt down, went a 
bit green around the gills, and then 
began gently tearing Phil’s trousers leg 
away from the wound. This set Phil off 
nicely:

“Don’t you touch me, you &*/!!?*x! 
If you touch that ?%*&@!-ing leg I’ll 
gouge your ?*$&-ing eyes out!”

The nursing sister rose quickly into 
the air, legs pumping in reverse, and
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EC452B2S* P#G
Award Rost Card
EC-FDD 54"/32" Card w/Cable
EC-HDFDC FDD/HDD Controller 1:1
Slotless Clock

$399.00 
$299.00 
$599.00

$88.43
$85.00

$802.06

$97.25
$195.00
$49.95

SAVE $$$s ON QUALITY DI$KETTE$
ÕVTDSDD.
3W"DSDD.

$5.99 5’/4"DSHD.
$14.36 3'/2"DSHD.

Pkt of IO inc. tax, 1OO% error free.
L/tlme guarantee. Quantity discounts available.ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE
DEALERS WANTED
26 Boron St, Sumner Pk, Ken Curry 
Brisbane Qld 4704. Managing 
Phone: (07) 376 2955 Director 
Fax: (07) 376 3286.

$14.40
$33.00

CONTROL

Rescue
came down running backwards several 
feet away. This is legitimate, she 
thought; that guy is really hurt! Why 
else would he be swearing like that? As 
Phil lay there alternately screaming and 
sobbing, the search party tried to decide 
what to do. Every time anyone would 
come close, Phil would lash out with his 
arms and shriek abuse at them.

Eventually the searchers used their 
own radio to call in a helicopter. As 
they were waiting for it to arrive I 
moved closer to take some more pic
tures. And did I cop it from the search 
party!

“Get out of here, you ghoul! Can’t 
you see this man’s in pain? Go on, get 
that camera out of here!”

Well, what could one say? Couldn’t 
give the game away, not yet. So I just 
ignored the abuse and took more pic
tures, which infuriated them even more.

When the helicopter arrived the am
bulance man riding with it settled Phil 
down and got a splint onto his leg. Al
though he didn’t let on, the ambulance 
guy obviously knew the whole thing was 
a big fake. And as Phil was carted to
ward the helicopter on a stretcher, he 
was asked if there was anything that 
would make him more comfortable.

“Yes!”, he bellowed, “A cold beer!” 
It was a remarkable recovery.

More actors
Ah, what a strange way to play 

radios. Tramping through the bush, 
playing hide and seek with cops and 
searchers, and making life for them as 
miserable as possible. How about an
other example...

This time the exercise was at Lake 
Leake, another lovely spot in the wilds 
of Tasmania. There was no need for a 
portable amateur repeater this time; 
there was a permanent repeater on 
Snow Hill, overlooking the exercise 
area. Perfect coverage everywhere. 
Search headquarters was on the shore 
of the lake, and the missing included 
some parties in boats, as well as bush
walkers. I was to get ‘lost’ with a young 
Army cadet.

There was the usual routine of hiding 
from searchers until we were in the pre
arranged place, so we spent a long time 
walking and hiding, walking and hiding.

We were particularly pleased with the 
way we outsmarted one party, only to 
be sprung from the rear by a horse 
squad. They wanted to practice their 
rescue skills on the ‘injured’ Army 
cadet, strapping him to the back of a 
horse on a stretcher. Off they went with 

their prize, bouncing along the track as 
he moaned with each jolt. It certainly 
looked uncomfortable, and I’ll bet the 
cadet was more injured at the end of 
the journey than he was at the start.

As for me, I had to walk back, as 
usual, until I hopped a ride in a police 
Land Rover. They let me off outside 
the ambulance station at search head
quarters, where I took off my boots to 
ease my burning feet. I soon found why 
one foot was burning - a leech! It had 
first filled up, with my blood, and then 
burst as it was ground up inside my 
boot. There was blood everywhere, so I 
couldn’t let that opportunity go to 
waste.

I let out a bellow, to draw a few 
young ambulance cadets out of their 
headquarters, and then pulled the boot 
right off. Blood gushed out and turned 
the ground red, and the ambulance 
cadets turned green. A bit of on-the-job 
training for them, for real. Leeches in
ject an anti-coagulant when they bite, 
so plenty of blood flows from what’s 
just a pin-prick wound. But it certainly 
looks impressive.

While the young ambulance bods 
were recovering from their shock, the 
police were busy interrogating ‘rescued’ 
victims to try to get any information 
that might help them find the people 
still missing. Another amateur operator, 
a ‘victim’ of one of the boat mishaps, 
came up with a novel way of frustrating 
his own interrogation. He forgot how to 
speak English. The fellow was fairly 
proficient in French, so every question 
from the police resulted in an unintelli
gible babble of French.

That’s one of the ways that a bit of 
lateral thinking from radio amateurs has 
helped make search and rescue exer
cises more realistic. No one had consid
ered the possibility that somebody they 
needed to question might not be able to 
speak their language. Perhaps future ex
ercises, and real incidents, might in
clude interpreters.

All this goes to show that amateur 
radio activities can go far beyond a 
bunch of old geezers standing around 
waffling about what DX they’ve 
worked. These joint exercises give ama
teurs in Australia a good chance to mix 
it with the professionals, to pick each 
other’s brains.

Many amateur radio ideas such as 
portable repeaters are now standard 
practice in police, fire, and other ‘public 
safety’ areas. And many amateurs now 
know what kinds of hassles police and 
search parties have to put up with. Not 
only that, but the exercises are jolly 
good fun! ®
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Model

1

system performance. Model No .CAM 2600

FUJITSU Hard Disks
Width 
3 1/2" 
3 1/2" 
3 1/2" 
5 1/4" 
5 1/4"

Height Model No. Formatted Capacities Interface1
1.6"
1.6" 
F.H.

2611 T/S
2612 T/S
2614 T/S 
2249E

45 MB
90 MB
180 MB
305 MB

AT BUS/SCSI 
AT BUS/SCSI 
ATBUS/SCSI 
ESDIF.H. 2263E 670 MB ESDI

Harri Disk-Floppy Disk Controller Cards
Capacity

DTC 7280
DTC 5280
DTC 5150
DTC 3250 
DTC 7287 
DTC6280 
CAM0200 

\CAM0202

Full Range of Computer Hardware & Accessories

386 33/25 MHz Baby AT Size A 
Mother Board
★ Phoenix 386 Bios
★ 32kB SRAM cache memory two-way set associative 

cache controlled algorithm supported by Intell 82385
★ On board 4MB main memory
★ High performance 32 bit slot for the IT-FEM386 fast 

memory card expands total memory up to 16 MB.
★ Extended Features to use protected mode memory 

for EMS 4.0 and/or disk caching application

286 C/20 & C16 High 
Performance 286 System Board
★ Maximum 4MB Ram-Expandable to 16MB 
★ AT 20/25 MHz. *16 MHz CPU

BABY 286HS
Here's the smallest-ever 80286 system board that 
saves on space and cost, but retains performance and 
reliability...
* 16 MHz Landmark * 12 MHz CPU
★ DISC (Dynamic I/O Speed Control) maximize 

system performance Model No.CSA 1100

Video Graphics Adaptor
* Ram256k/512k
* 1024 X 768 16 colours graphic mode super display 

resolution.
* 16 bit video RAM, BIOS access.
* operate on 16 bit or 8 bit bus. Model No.CAV 1625

HI-COM UNITRONICS
Mail Orders: P.O.box 626, Caringbah, NSW. 2229. Australia
Mail Order Postage ---------
under $50 $4.50
$50-$99 $5.50

Mail Order Postage
$5O-$1OO $7
above $250 $1 o Heavy items & insurance add extra

Interface Type Application
MFM 386/AT
MFM AT
MFM XT
SCSI 386/AT
RLL 386/AT
ESDI 386/AT

2HDD/2FDD
2HDD/2FDD
2HDD
2HDD/2FDD
2HDD/2FDD
2HDD/2FDD
XT Multi I/O Card W/High Density Floppy Drive Controller 
XT Multi I/O Card W/Clock/1S/1P/Games/Ports

Model No.CAM 3012

386 Fast Extended Memory Card
A high performance 32 bit fast extended memory card 
for the IT 386 system board.
* 32 bit bus at CPU clock rate.
* page mode memory access to minimize memory 

fetching overhead.
* at2MBincrementsupto12MBusing1MBDIP DRAMs.

Model No. 
CSA8000

The diskless Wo station A
* Diskless configuration provides network data 

security and integrity.
★ Small footprint, com pact outlook« noiseless 

operation.
* Independent processing capability improves 

efficiency.
* PC AT compatible 286 system.
* A single 16 bit slot for network card that can support 

ARCnet, Ethernet, Token ring and many others.

At Multi Function Card
A single board holding all essential applications of a 
standard AT I/O requirement
* AT bus hard drives interface
* floppy disk controller
* 2 serial communication ports
* 1 parallel printer port
* 1 game pori for joystick Model No.CAF 2211

Good Quality and Support 
Nationwide

Model No.CSCHOO

386SX A
Speed through all 386 applications at 16/20MHZ with
* 386 SX CPU and 20MHz NEAT chip set
★ Phoenix 386 Bios
* On -board 1MB memory expandable to 2MB with 4 

way pate interleave access mode.
* high performance 16 bit slot for the IT-FEM fast 

memory card.
* extended features to use protected mode memory 

for EMS 4.0 and/disk caching application.

milder

Model No.CAM 2008

Memory Expansion Card A
Breathtaking speed and power in a single card:
* 16 bit bus at CPU clock rate.
* at 2 MB increments up to 8MB using 1M X 9 SIMM 

DRAM module
* page mode memory access with 100ns DRAMs.
* support Informtech’s IT286 and IT386SX mother 

boards.

An all-in-one board-
Just adding a display card gives you a 286 system that 
meets tomorrow’s needs
★ All- in-one-board features AT bus hard drive 

interface floppy disk controller 2 serial ports and 1 
parallel port.

* 286 CPU and chip set a 12MHz 0 w.s.
* on-board memory expandable from 512 kB to4Mb.11
★ DISC (Dynamic I/O Speed Control) maximize

363 Port Hacking Rd., Caringbah, NSW. 2229 
Tel: (02) 524 7878 Fax: (02) 525 8686 
Dealer Enquiries (02) 525 8318

Dealer 
Enquiries 
Welcome



Listen to the world in detail
with the ICOM IC-R9000

The world is now at your fingertips with Icom’s elite new IC-R9000, a communications 
receiver truly in a professional class of its own. With the IC-R9000 s continuous, 

all-mode, super wideband range of 100kHz to 1999.8MHz, Icom’s unique CRT display, 
and numerous scan functions, for-flung, distant spots on the globe are now within 

earshot.

IC-R9000 — The first receiver to give you all communications from 0.1 MHz to 2GHz. 
Every receiver and scanner on the market is in this amazing unit.

FEATURES:
fr. AFC, for FM Modes
☆ USB, LSB, CW, FSK, FM-

Narrow, AM
☆ 1000 programmable memories

■fr Dual clocks and timer functions
☆ Super high frequency stability
☆ Computer controllable (optional 

CT17)

☆ 10 groups of scan ranges
☆ Multiple tuning steps
■ fr Direct digital synthesiser
■fr Spectrum scope included in 

multifunctioned CRT display

°COM
Call Icom on (008) 338 915 for details on ICOM products and your nearest 
stockists.
Melbourne callers (03) 529-7582, ICOM Australia Pty Ltd, 7 Duke Street, 
Windsor Vic 3181

ICOM Australia’s warranty is only applicable to products 
purchased from their authorised Australian dealers.
NOTE: Handles optional
MARINE ■ LAND-MOBILE ■ AVIATION ■ CB ■ AMATEUR ■ MARINE ■ LAND-MOBILE ■ AVIATION ■ CB ■ AMATEUR



WIN 
THESUPERB 

ICOM 
IC-RMOO

Features include:
* Full, continuous, 100kHz - 1999.8 MHz coverage
* Multi function CRT display
* Direct keyboard entry

Stores all required frequencies — 1000 memory 
channels

* Dual clocks and timer function
* Multi-scan functions
* Complete interference and noise elimination 

circuit

Simply subscribe or extend your subscription to go into the draw.

ONLY $48 FOR 12 MONTHS - 12 ISSUES.
Have Australia’s top selling electronics magazine home delivered — every month.

PLUS everyone who subscribes or extends will receive 
absolutely free this copy of Babani’s Radio & Electronics Colour 
Code Data Chart.
ALSO, the first 25 people every month to take advantage of this 
offer will receive a great Electronics Australia binder — FREE

(Hurry — offer ends June 29th, 1990)

(Valued at over $7,700.00)
(Offer runs — March, April, May & June 1990).

To enter simply fill out the coupon attached and 
place it in the reply paid envelope supplied — if the 
coupon and the envelope are missing, send your 
name, address, phone number, cheque, money order 
or credit card details (card type, card number, expiry 
date and signature) to: Federal Publishing Company, 
Freepost No. 4, P.O. Box 227, Waterloo NSW 2017. 
Any enquiries can be made by phoning (02) 
693-6666. Unsigned orders cannot be accepted.
1. The competition is open only to Australian 
residents authorising a new/renewal subscription 
before last mail 29.06.90. Entries received after 
closing date will not be included. Employees of the 
Federal Publishing Company Pty Ltd and Icom Inc., 
and their families are not eligible to enter. To be valid 
for drawing, the subscription must be signed against 

a nominated valid credit card or, if paid by cheque, 
cleared for payment.
2. South Australian residents need not purchase a 
magazine to enter, but may enter only once by 
submitting their name, address and a hand-drawn 
facsimile of the subscription coupon to Federal 
Publishing Company Pty Ltd, P.O. Box 227 
Waterloo NSW 2107.
3. Prizes are not transferrable or exchangeable and 
may not be converted to cash.
4- The judges decision is final and no correspondence 
will be entered into.
5. Description of the competition and instructions 
on how to enter forma a part of the competition 
conditions.

6. The competition commences on 22.02.90 and 
closes with last mail on 29.06.90. The draw will take 
place in Sydney on 04.07.90 and the winners will be 
notified by telephone and letter. The winners will 
also be announced in The Australian on 09.07.90 
and a later issue of Electronics Australia.

7. The prize is: One Icom Communications receiver. 
Valued at $7,714.00.

8. The promoter is Federal Publishing Company Pty 
Ltd, 180 Bourke Road, Alexandria NSW 2105. 
Permit No. TC89/0000 issued under the Lotteries 
and Art Unions Act 1901; Rafflesand Bingo Permit 
Board Permit No. 89/0000 issued on 00/00/89; ACT 
Permit No. TP89/0000 issued under the Lotteries 
Ordinance, 1964.



Opportunities for
women in electronics -1
Women have entered and are excelling in many traditionally 
male fields, and electronics is no exception. However the 
number of women in the industry is not as high as either the 
Government or industry organisations would like. In an 
attempt to understand the underlying problems, EA’s news 
editor - herself a qualified engineer - has been interviewing 
women who are already in the industry, at levels ranging from 
tradeswomen to engineers.

by WINIFRED VINCENT
In so-called ‘developed’ countries like 

Australia, electronic equipment is now 
an established part of almost every 
aspect of our lives. Our homes are gen
erally well stocked with electronic appli
ances, from microwave ovens and mi
croprocessor controlled washing ma
chines to televisions, VCR’s, amplifiers, 
CD players, home computers and so on. 
Similarly our offices have fax machines, 
word processors, computers and tele
phone answering machines, while many 
of our factories now have automated 
machines, process controllers and com
puterised testing equipment.

But electronics is not just all-perva
sive; it’s also a field that changes very 
rapidly, with new developments and 
technologies popping up all this time. 
Both qualities give it the potential to be 
a very challenging and satisfying career, 
for women as well as men.

In order to be free to choose a career 
in a field like electronics, though, it’s 
necessary to have gained the appropri
ate prior preparation in terms of educa
tion. This can make it difficult, for both 
males and females - but more so fe
males, because of their preparation for 
more ‘traditional’ roles even before high 
school. It’s taking a while for our 
educational systems to shake off the 
sexist philosophies of the past.

Of course even when women are able 
to choose electronics as a career, things 
aren’t always easy. There can be dis
crimination, in both training courses 
and the workplace, and there can also 
be sexual harassment - despite laws 
making such things illegal.

But despite these problems, more and 
more women are choosing careers in 
electronics, and establishing themselves 
firmly in the industry. This article is 

about some of the women who have 
taken this step forward - those who are 
already in the workforce as electronics 
tradeswomen and engineers. Our inten
tion in presenting their story is to at
tract more women into the field.

Although most of our readers are cur
rently men, we hope that they will cir
culate this article around for reading by 
their female family members and 
friends. Both male and female members 
will hopefully be interested in the inter
viewees’ comments on their work, 
working conditions and workmates.

Women with university degrees still 
tend to lack some of the practical ex
perience which their male counterparts 
mainly have, mainly because of the dif
ference in upbringing. The psychological 
barrier that follows can widen the gap 
as the years progress. If both men and 
women recognise this problem, maybe a 
solution can be found soon.

There are a number of success stories 
with women holding university academic

and research positions. While their con
tributions to the industry have been sig
nificant, it’s interesting to speculate 
whether they would have coped with an 
industrial environment if they had been 
forced to work there. Traditionally uni
versities and other academic organisa
tions have provided a certain degree of 
‘asylum’ for educated women. How ef
fectively their knowledge can be used 
by industries is yet to be determined, 
since by comparison not that many uni
versity trained women engineers are 
working ‘outside’ in the industries con
cerned.

Currently, the Australian Department 
of Defence is taking an aggressive stand 
in hiring women and educating the men 
around them to accept this. In a few 
years’ time we will hopefully be hearing 
great success stories from that direction.

I was able to interview a couple of 
women working in the Australian army. 
One is a private soldier taking an elec
tronics workshop training, and the other 
an officer with a degree in Electrical 
Engineering.

GEC Plessey Telecommunications al
lowed me to talk to female Engineering 
Managers, Engineers, a Technician and 
a Leading Hand. A visit to their factory 
showed that most of their employees 
are in fact females. To have women 
working at every level of management, 
design and assembly is impressive in
deed.

Telecom was also willing to partici-
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Pvt Kerri Hobbs busy at the 
workshop with a colleague watching.

pate. They’ve been employers of 
women for a long time, and it was inter
esting to learn what their employees 
have to say about present day working 
conditions.

But let’s begin, by looking first at the 
women I found working in the Army.

In the Army
Craftsman(l) Kerri Hobbs is with the 

Royal Australian Army, and has so far 
done 18 months of trade and basic army 
training out of the usual 3 years. At the 
time I interviewed her, it was nearly 
one month since she had joined the 
electronics division, where she will be 
working on compasses, night sight and 
instrument testing units. She has the 
firm belief that once you set your mind 
on something, you are half-way there.

Soldier Hobbs is pleased with the way 
the army is treating women. She is not 
at all worried that they are not allowed 
on the field, and says that it is to pro
tect them - “after all, that is what 
army is all about”. She has great re
spect for traditional values and is plan
ning to have a family of her own after 
about 10 years.

Kerri’s ambition is to go to the Offi
cers’ School, to become an Officer and 
to get a degree in Electrical Engineer
ing. Her enthusiasm shows that she has 
already created good vibrations, and she 
looks set to have a satisfactory career 
with the army. The army has a reputa
tion for giving excellent training to its 
personnel.

Just to put things in perspective, by 
the time Craftsman Hobbs is 19 years 
old she will be earning $28,000 pa - 
with medical and other expenses cov
ered. She mentioned this as a promo
tional issue. Maybe more women will 
think of joining the army, not only for 
the pay but also for suitable application 
of their talents.

Another person I interviewed with the 
army was Lieutenant Liesl Kneuker, 
who obtained her Bachelor of Electron
ics Engineering degree from the Univer
sity of Western Australia last Decem
ber. Liesl was recruited by the army 
during her third year at university and 
has been sponsored since then. She was 
accompanied at the interview by an
other officer, Lieutenant Ngarie 
Grenda, who is actually a mechanical 
engineer. By talking to them 1 learned 
that at Officer level one is expected to 
display some management skills; univer
sity education is presumably quite rele
vant here, because as a student, one 
generally has to learn to manage time 
very well.

Lieutenant Kneuker is in charge of 
contract repairs in the vehicles section. 

She enjoys this because she would like 
to get a Mechanical Engineering degree 
as well. Her career ambition is to 
achieve overseas posting and full use of 
her degree. Army officers are rotated 
around to do varied jobs; it is their abil
ity to cope with new situations that the 
army values.

My ignorant reaction at the beginning 
was “Why an electronics engineer in the 
vehicles section?” After a little reflec
tion, though, it made more sense. Lt. 
Kneuker is planning to spend more than 
the compulsory five years with the 
army. This compulsory period is be
cause she was sponsored by the army to 
go to university - ordinary soldiers 
don’t have this period of obligation.

Talking to Lt. Grenda helped me in 
assessing the direction in which Liesl 
Kneuker is heading. Lt. Grenda has 
been with the army for the last eight 
years - six years’ part time and two 
years’ full time. In contrast with Kerri 
Hobbs, she thinks that the Army’s 
policy of not allowing women in the 
field limits the kind of training they get, 
and may put them behind their counter
parts working for industry. It is a genu
ine concern, for like men, some women 
officers may well wish to leave after a 
time and work in industry.

Both Lts. Kneuker and Grenda be
lieve they were privileged to have 
joined the army.

Telecom ladies
Sue-Ann Burton is a communications 

engineer with Telecom, who obtained 
her Bachelor of Engineering (Electrical) 
from the University of New South 
Wales in 1985 and has been working for 
Telecom since then. She is happy that 
she chose this field, and says that her 
lecturers at the university and her col
leagues were always supportive. She 
doesn’t think the choice of her career

Lt Ngarie Grenda Sue-Ann Burton Philippa Morrissey
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Pauline PowellPatricia Fernando
has affected her interpersonal relation
ships.

Sue-Ann has worked on both software 
and hardware design of a control card 
for interfacing real-time telephone cir
cuit occupancy information from several 
exchanges. Now she is working on net
work planning of communications for 
digital exchange development. These in
volve ISDN (Integrated Services Digital 
Network), network signalling and in
creased network intelligence, the devel
opment of broadband networks, future 
mobile networks using digital tech
niques, fast packet switching techniques 
and queued packet synchronous ex
changes, and synchronous optical net
works.

Sue-Ann says she enjoys providing 
the facilities for improved service to 
Telecom’s customers, and says that the 
most enjoyable aspect of electronics is 
when the final product or service is 
achieved. She had electronics as a 
hobby during her teenage years, not to 
mention her interest in go-carts and me
chanical devices as a child. She thinks 
there are only subtle differences be
tween electrical, mechanical and civil 
engineering, because they all involve 
design and a certain kind of thought 
pattern. So there is no need to think of 
any one branch as ‘softer’ or more 
‘feminine’ than the other, she believes.

Sue-Ann does not think she has devi
ated from the ‘normal’ by choosing this 
career, even though other people may 
think so because of their lack of knowl
edge. If the overall level of electronics 
knowledge of women is raised, she be
lieves, there will be more moral support 
for women pursuing electronics as a ca
reer. She believes electronics should be 
an available option for girls as well as 
boys at school level. Sue-Ann is a mem
ber of the Telecommunications Society, 
and her career ambitions are to achieve 

Elena Segal

good promotion in an interesting field 
- plus more money!

Philippa Morrissey completed her 
Electrical Engineering degree at Sydney 
University in 1986. She worked for STC 
for two years doing hardware design, 
then worked for Honeywell for eight 
months as a Systems Engineer. Now she 
is working as a Systems Engineer with 
Telecom. She says that at university she 
was not treated differently from anyone 
else, and at the various places she has 
worked she got a lot of encouragement 
from her colleagues.

Philippa really enjoys working in elec
tronics. For her the most enjoyable 
aspect is solving problems. She says that 
of all the engineering fields, electronics 
is perceived as cleaner. Furthermore 
software engineering, being a continu
ally changing field, does not have an es
tablished male tradition and therefore 
she believes it puts her at the same level 
as her male counterparts.

During her spare time Philippa ‘pulls 
things apart’ and ‘fixes things’. Should 
she have children, she hopes that her 
experience and training will benefit 
them in terms of their career options. 
She comes from a family where her 
mother had a career and her father 
shared the work around the house. She 
went to a public school, where her sen
ior maths and physics teachers were 
very supportive.

Philippa did hardware design and test
ing when she was with STC. Later when 
she was with Honeywell she pro
grammed EPROMs to automate aircon
ditioning systems for buildings. Now 
with Telecom she is involved in devel
oping a commercial system — which has 
to be kept secret. She is optimistic 
about her chances of promotion to a 
management position.

Philippa is taking courses for an MBA 
degree, and the management at Tele

com actively encourages this further 
study.

According to Philippa the present 
laws are adequate for women to find 
jobs in technical fields; still, she thinks 
that should discrimination or harass
ment exist at a workplace, it would be 
extremely undesirable to have a public 
courtcase about it. Even though she is 
in a male dominated field, she does not 
think this has caused her any problems.

It is Philippa’s ambition to invent 
something really novel. She also hopes 
that throughout her career she will have 
been involved in products that serve hu
manity.

At GPT
Patricia Fernando works as a Leading 

Hand in the Sydney production plant of 
GPT (GEC Plessey Telecommunica
tions). She has been with this company 
for the last 17 years. Before that she 
worked for Morris Roche in Sri Lanka 
for eight years, making portable radios.

Patricia showed interest in radios dur
ing her early teens, by collecting a few 
broken down radios and making one 
complete radio out of the components 
(radio parts were hard to come by in Sri 
Lanka). She also fixed lights around the 
house, which she considers was trivial.

To Patricia the most interesting aspect 
of any work is starting on a new prod
uct. There are 10 ladies working for her 
on the production line. She starts the 
day by giving out jobs and by the end 
of the day books in the completed 
work. She spends a lot of time with the 
people she works with. She says her 
husband is proud of her achievements, 
and believes that their children benefit 
from her knowledge of electronics.

The main product turned out by Patri
cia’s group is the MTR 8000 tranceiver. 
GPT’s radios are used by various trans
port and emergency services, with modi-
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Helen Wong 

fications made to suit the requirements 
of the customer. She thinks electronics 
is very different from other branches of 
engineering, and believes people from 
all walks of life should change their atti
tudes, for the work environment for 
women to become more enjoyable. She 
advocates electronics education for both 
girls and boys at an earlier age.

Elena Segal has been a Technician 
with GPT for the last six years. She ob
tained her Electronic Technician certifi
cate from a technical college in Ruma
nia, and worked there in this field for 
eight years before coming to Australia. 
Her area of specialisation is telecom
munications. Her husband also works in 
this field and they help each other in 
the workshop at home.

Elena works in the production area 
and is involved with repairing boards 
from different equipment which the 
company builds - like Digital Data 
Network and Time Division Cross Con
nection units, and other telecommunica
tions equipment. She finds her educa
tion in electronics and her previous 
work experience are a great help, and 
thinks that women in GPT get a lot of 
support with their work.

Elena enjoys the challenge electronics 
provides, and would like to develop her 
knowledge so that she can stay up to 
date with new electronic products. She 
does not think her children (when she 
has them) will benefit particularly from 
her electronics knowledge, because they 
may choose some other field. She thinks 
women have a great future in electron
ics.

Pauline Powell is an Assistant Draw
ing Office Manager with GPT. She has 
been with GPT for the last four years, 
specialising in printed circuit board de
sign. As soon as she left secondary 
school in England 39 years ago, she 
went to train as a Telephone Operator

Therese O'Sullivan

with Telephone House.
Pauline believes her career in elec

tronics started in 1962, when she went 
to work for Hewlett Packard as a pro
duction worker, wiring and soldering 
electronic equipment. There she became 
a Production Supervisor and then a 
Training Officer, finally moving into the 
R&D laboratory to train as a PCB de
signer. She was with HP for 13 years. 
Later she worked as an Assistant Pro
duction Manager with Fortronic and 
also worked for Chessells.

Prior to coming to Australia, Pauline 
worked for Marconi Space and Defence 
for 13 years. She joined GPT as a 
Draughtsperson/PCB Designer and now 
at her present position she is responsi
ble for the documentation of company 
drawings, procedures etc. She attributes 
her career success to the wide knowl
edge of electronics she has gathered 
over the years.

Pauline admits that devotion to her 
career may have taken some or her at
tention away from her children, and she 
says she’s grateful for their patience and 
understanding. She may not have been 
too bad a mother, though, considering 
that one of her daughters has a PhD in 
Microbiology.

Pauline says that her own mother, 
even though she may not have prepared 
her for a career, did prepare her for 
life.

Helen Wong is a Hardware Engineer 
with GPT. She graduated from the Uni
versity of New South Wales with an 
Electrical Engineering degree a year 
ago, specialising in VLSI design. Now 
she is working on PABX electronics, 
which involves designing or redesigning 
electronic circuits, building and testing 
prototypes. She is also studying for a 
master’s degree at the university.

Helen says she wasn’t aware of any 
discrimination at the university, except 

for an occasional comment from her 
classmates that as a female she was get
ting preferential treatment. She didn’t 
let that bother her, though, because she 
didn’t think her lecturers were really 
treating her any differently.

At work, if anything bothers her she 
talks to her workmates directly and says 
they are always receptive. Helen’s ca
reer ambition is to become an R&D 
manager.

Helen showed interest in mechanical 
as well as electrical things from her 
early teens. She has repaired a vacuum 
cleaner, unclogged a refrigerator, pulled 
apart and repaired a fish tank pump and 
even fixed water taps around the house. 
Even now she repairs instruments and 
builds projects during her spare time. 
Her husband is proud of her achieve
ments.

Helen thinks electronics is different 
from other engineering fields, because 
physically it is dealing with smaller scale 
work. She derives most enjoyment out 
of her work when an actual design is 
put into application. She believes that 
more women should be involved with 
electronics.

Therese O’Sullivan is a Test Engineer 
with GPT. She obtained a degree in 
Electronic Engineering from the Na
tional Institution of Higher Education in 
Limerick, Ireland five years ago. Before 
coming to Australia she worked as a 
Development Engineer with Delta 
Communications, introducing new prod
ucts to the factory floor via the test de
partment.

Therese has been with the PABX 
division of GPT for the last 10 months, 
and is responsible for all aspects of test
ing, from PCB level to system level. 
She is developing new tests and improv
ing the existing test structure and plan. 
She says that the engineering degree she 
has provides a very good technical basis 
for the job, and that without this elec
tronics knowledge she would not be in 
this job.

Therese has two brothers who are en
gineers, one of them also being an elec
tronics engineer. While she was growing 
up she followed the latter into the 
family workshop and learned whatever 
he was doing. She believes that girls as 
well as boys should be taught electron
ics at school, at an earlier age, and also 
believes that the experiences of the 
women already in the field will be bene
ficial to future generations — because a 
path is being made for them.

Therese sees that unlike the other en
gineering fields there is not much 
‘stigma’ associated with electronics, be
cause it is relatively new. She says that
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Careers for women 
she is getting a lot of support from her 
colleagues. This is very encouraging, be
cause she is very new to this country. 
She would like to thank her parents and 
former classmates at the university for 
her achievements so far.

Carol Moreland is Product Centre 
Manager for GPT. She has plenty ot 
qualifications, some of which she docs 
not want to disclose. She obtained her 
Bachelor of Science in Electrical Engi
neering from the University of New 
Mexico, USA some 12 years ago, sup
ported during her engineering course on 
a basketball scholarship.

Studying for the degree was effortless 
for her - she was one of those students 
who left the tape recorder on in the 
class and went out to do something else 
in the meantime. She was popular 
enough with classmates for them to turn 
off the recorder at the end of the lec
ture and return it to her.

While Carol was in the United States 
she worked for IBM, where she did 
computer design; Schlumberger Oil 
Field Services, where she did oil well 
analysis through cable communications; 
Aerospace Corporation, where she did 
consulting to the US Air Force on satel
lite projects (radio communication con-

— RACAL-REDAC —
CADSTAR PCB DESIGN
(including Schematics)

STANDARD CADSTAR (V3) $3700

ADVANCED CADSTAR POA
PROFESSIONAL CADSTAR PO A

NEW!
TRANSPUTER RIPUP AUTO ROUTER
(32 bit performance on PC-AT)

— PSP1CE —
ANALOGUE SIMULATION From $1290

— ORCAD —
SCHEMATIC STD III $1275
PCB II $2995

— PROTEL —
SCHEMATIC $945
AUTOTRAX $1345

Contact us for PCGERBER/GPLOT 

available now from

RCS CABCENTRES

[
phone 03 499 6404 or 

fax 03 499 7107

agement, and seem to be happy and 
confident about both their achievements 
and career prospects.

Whether or not it’s as easy for women 
to take advantage of the opportunities, 
as for men, is of course another ques
tion. It seems unlikely, because of the 
differing emphasis still evident in our 
educational systems. However the 
steadily growing ranks of women in the 
industry show that more and more, 
women are prepared to accept the chal
lenge.

Looking more closely, a few trends 
are evident. At present there do seem 
to be fewer women working at the mid
dle ‘trade and technician’ levels of the 
industry, than at either the process 
worker or engineer levels. It’s not ex
actly clear why this is so, but perhaps 
it’s at these middle ‘hands-on’ levels 
that women arc facing the greatest diffi
culties. I’m proposing to do some more 
research in this area, but in the mean
time I’d be interested in comments from 
readers.

Another noticeable trend is for 
women engineers to be found specialis
ing more in areas of software design 
and development, rather than in hard
ware. Again one can speculate as to 
why this is so; 1 suspect myself that it 
may be because software is a newer and 
more rapidly changing field, with more 
opportunities and fewer established 
‘traditions’.

Are women working in electronics 
subject to discrimination and sexual har
assment? Most of the women 1 inter
viewed claimed this wasn t a problem. 
But in one or two cases, 1 got the dis
tinct impression that although there had 
been problems, the woman concerned 
had chosen not to ‘make a fuss’ or 
make any official complaints, in case 
this might prejudice either their current 
job or future career. This area also 
seems to need further investigation.

On the whole, though, it seems that 
there might be fewer problems and 
more opportunities for women in elec
tronics, than in other industries. In such 
a rapidly changing field there is cer
tainly a need for more trained people at 
all levels, and employers seem just as 
interested in filling the positions with 
women as men - providing they have 
the appropriate qualifications and ex
perience.

All we need to do is change our 
educational systems, so they encourage 
more girls to choose electronics as a ca
reer — and provide them with the foun
dation of subjects so that they can make 
the choice. But 1 suppose how we 
achieve that is another question! 0

trol); and Boeing, where she developed 
electronic control systems.

In Australia, Carol has worked for 
AWA's Telephone Section (which later 
became Exicom), doing small business 
system telephone design and modifica
tions. At GPT she is involved in techni
cal management of payphone section 
design and modifications. She organizes 
tasks related to electronic projects; 
schedules and plans new projects; trou
bleshoots problems in electrical prod
ucts, both in the development phase 
and as they effect production; she also 
delegates employees to tasks and fol
lows progress.

Carol’s ‘American spirit’ shows in her 
admission that she has contacted the 
Human Rights Commission on issues re
lating to possible discrimination and 
harassment (but not at GPT). I have in
terviewed women from seven different 
countries, yet Carol was the only one 
who admitted to seeking this kind of ad
vice. Either the others have been very 
lucky, or they arc for some reason un
willing to seek advice when problems 
arise.

Carol has a workshop of her own at 
home. She displayed interest in elec
tronics even during her early childhood, 
which was further developed during her 
teenage years. Nowadays she ‘tinkers’ 
about the house a fair bit. Her career 
ambition is to become the Managing Di
rector of a large corporation. She is pre
sently working towards a master’s de
gree in Business Administration.
Summarising

It seems dear from the people I've 
talked to so far that the Australian elec
tronics industry offers quite a range of 
opportunities for women, and at most 
levels. The women I interviewed are in
volved in design, manufacture and man
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IBM* CARDS 386SX 16MHz MOTHERBOARD

G7 CGA/ MGP
X18007............. $95
MGP
X18003. $89
HEGA
X18070. $169
VGA 256K
X18071...... $199
VGA 512k 

X18072..... $299

| ■ • Processor: 80386SX-16MHz

1(0/1 wait state)
• Co-processor :80387SX-16

I (optional)
• CHIPS & TECH NEAT chipsets 

I* (SMT) Surface Mount
Technology for chipsets &

I CPU
• Supports up to 2MB on board,

■ (Sixteen 44256 and Eight 
41256 sockets)

I* Three 8 BIT slots
• Five 16 BIT slots

I * Memory Expansion Slot
• Optional 2-8MB memory card

• Supports LOTUS-INTEL- 
MICROSOFT (LIM) Expanded 
Memory Spec. (EMS) version 
4.0

• Supports Page Interleave 
Mode using 100NS DRAM

• BIOS: AMI or PHOENIX
• Turbo Light and Hardware 
Reset connector

• Keyboard or Hardware Reset 
connector

• Power Good Signal on board
• Baby size main board

X18094. $900

RS232 
X18026. $39
RS232 & Clock
X18028............... .$49
Clock 
X18024. $39

Printer 
X18017. $29
Games 
X18019. $29
Multi-function
X18040............. $99
Multi I/O 
X18045.. $99
2 M/Byte Ram 
X18052............. $225
3 M/Byte Ram
X18056...„.......

10 MHz XT* TURBO 
MOTHERBOARD

Increase the performance of you 
sluggish XT* approximately four 
times with this super fast 
motherboard.
• 8088-2 running at 10 MHz, no 
wait state

• Turbo/ Normal selectable
• 640K

$275
Serial /Parallel /Games
X18151 $115
Floppy Disk Drive 
X18005..........................$52

4 Way Drive Controller - 
360K/ 720K/ 1.2M/1.44

- 8 Expansion slots
• 4 Channel DMA
• Keyboard port 
Excluding RAM 
X18032................ 
Including RAM 
X18033................

$179

$350

X18006. $129

XT* Hard Diskcontroller
X1806O $129

BABY AT* 
MOTHERBOARD 

(WITHOUT MEMORY) 
• 6/12 MHz system clock with 
zero wait state. 12 MHz, 1 wait 
state

• 80286-12 Microprocessor
• Hardware and software 
switchable

• Socket for 80287 numeric data 
co-processor

• 64K ROM
• Phoenix BIOS or Award
• 8 Expansion slots 
Excluding Ram 
X18202....................... $375
Including 2M/Byte Ram

FAX SWITCH
lets you connect a normal 

telephone handset and a 
fax to the same telephone 
line
• Detects whether an 
Incoming call is for the 
phone or the fax and auto
matically puts it through to 
the correct unit
• It automatically switches 
when you pick up the 
phone or use the fax to 
make an out going call 
• Lets you override the 
automatic switching and 
connect the line to either 
the phone or the fax as you 
wish
• It is protected against 
lightning strikes- your fax 
switch has built In 
protection against power 
surges, created by 
lightning striking 
telephone lines.

X19090 $289
POCKET AUTO AB 

SWITCHES
• Pdcket size, auto-scanning
• Allows 2 PCs to share one 
laser

• Serial model: MS-201 - Host-
powered 

X19150. $59.95

X18201 $795

POSTCARD 
DIAGNOSTIC MODULE 

Pinpointing component 
problems In IBM* compatible 
motherboards can take hours. 
Usually the whole system has to 
ba working to isolate the 
troubled area. But not so with 
the new Postcard Diagnostic 
Module. So no other cards are 
necessary to test a bare 
motherboard.
"It now only takes seconds." 

Simplified debugging for: 
• Field service- for on-site 
repairs or maintenance 
depot work

• Manufacturing test- for burn 
In test flaws and to do 
quality control

• Inspection- Postcard simp
lifies Incoming and outgoing 
test processes on stand

X18048. $849

386 MAIN BOARD
• Intel 80386 CPU (20 MHz) 
• Socket for 80387 Math co
processor

• 32 bit Memory BUS system 
| • Built-in speaker attachment

• Battery backup for CMOS 
configuration table and real 
time clock

• Keyboard controller and 
attachment

• 7 Channel DMA
• 16 Level interrupts
• 3 Programmable timers
• 8 System expansion I/O slots: 
5 with a 36 pin and a 62 pin 
expansion slots / 2 with only 
the 62 pin expansion slot /1 
with two 62 pin expansion 
slots (32 bit BUS)

Without RAM
X18103....................$1,195
Including 2 M/Byte RAM

POCKET AUTO AB 
SWITCHES

• Pocket size, auto-scanning
• Allows 2 PC's to share one 
laser

• Parallel model: MP-201 - 
Protocol transparent

X19155 $69.95

X18107. $1,625

I/O ACCESSORY EXTENSION CARD

H19125. $99

FOR GREAT
SAVINGS

X10087. $39.95 GO TO

XI0086.

P.C ACCESSORY

X20070

•Apple i* a

$3.00
$3.50
$4.50
$6.00 
FREE

POSTAGE RATES: 
$1 - $9.99..................  

$10-$24.99.............  
$25 - $49.99..............  
$50 - $99.99..............  

$100 ♦..........................

$69.95

$5,995

$695

$895
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THE BUTTON SPIKE 
PROTECTOR

Simply plug the button into an 
outlet and it will protect all 
equipment plugged into 
adjacent outlets on the same 
branch circuit.
SPECIFICATIONS:
Voltage. 240V Nominal
Total Energy Rating: 150 joules 
Response Time: 10ns 
Protection Level: 350V peak

IBM* PC/AT* DECODED 
I/O CARD

This card is designed for the 
IBM* PC/AT* expansion slot and 
Includes data buffering and 
address selection. The wire 
wrap area features plated 
through holes. Extremely useful 
for RAD, It's address range is 
0280H to 72 F7H. ♦ -5V, ♦ -12V 
fuse protection and has location 
for 0 type 37 pin or 0 type 25 
pin connector.

CLICK SURGE BUSTER 
6 PROTECTED POWER OUTLETS 
Ideal tor protecting personal 
computers, video equipment, 
colour TVs, amplifiers, tuners, 
graphic equalisers, CD players 
etc
SPECIFICATIONS:
• Electrical rating: 240V AC, 50Hz, 
10A

• 3 x Metal Oxide Varistors (MOV)
* Maximum clamping Voltage: 
each MOV: 710 volts at 50 amps

• Response time: Less than 25 
Nanoseconds.

I 386 TOWER PC
The 386 Tower PC is a high

! performance system that's IBM* 
AT* compatible. However, the 
386 Tower PC gives you 2-5 
times the performance. 
FEATURES:
• Intel 80386-16MHz 
microprocessor

• Switchable 16/20 MHz
• 2 M/Byte fitted. Total memory 
expandable up to 16 M/Byte

• Up to 2 M/Byte or 8 M/Byte 
• Option for 80287 & 80387 co
processor socket

• Chips and Technology chip set 
• AMI Phoenix 386 BIOS
• 50 M/Byte hard disk. 42 M/Byte 
formatted. Fast access

• EGA card
• 3 1/2" drive 1.44 M/Byte

286 NEAT MOTHERBOARD

• Processor: 80286-12, -16MHz 
or -20MHz (0/1 wait state)

• Co-processor: 80287 
(optional)

• CHIPS & TECH NEAT chipsets
• 1-4MB dual RAM socket
• 1-4MB module RAM socket on 
board

• 640KB-384KB memory 
relocation

• Three 8 BIT expansion slots
• Five 16 BIT expansion slots
• Memory expansion to 8MB

• Supports EMS 4.0
• Page Interleave Technology
• BIOS: AMI or PHOENIX
• Hardware and keyboard 
switchable Clock Speed

• LED speed display
• Power Good Signal on board
* Baby size main board
• 16MHz 
X18090..
• 20MHz 
X18092..

ROD IRVING 
ELECTRONICS

All sales tax exempt orders 
and wholesale inquiries to: 
SYDNEY; 74 Parramatta Rd. 
Stanmore 2048 
Phone: (02) 519 3134 
Fax: (02) 519 3868 
MELBOURNE; 4g A Beckett St 
Phone: (03) 663 6151 
NORTHCOTE: 425 High St. 
Phone: (03) 489 8866 
MAIL ORDER & 
CORRESPONDENCE: 
PO. Box 620, CLAYTON 3168 
Order Hotline: 008 33 5757 
(Toll free, strictly orders only) 
Inquiries: (03) 543 7877 
Telex: AA 151938 
Fax: (03) 543 2648 
RITRONICS WHOLESALE: 
56 Renver Road, Clayton. 
Phone:(03) 543 2166 (3 lines) 
Fax : (03) 543 2648

ORDER HOTLINE 
008 33 5757 

(TOLL FREE)
STRICTLY ORDERS ONLY 

LOCAL ORDERS & INQUIRES 
(03) 543 7877

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

Errors and omissions excepted 
Prices and specifications subject 
to change

trademark ol Dupont 'Denontes registered 
trademarks ot their respective owners
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(ALL PRICES PER 10 DISKS)
100+50+10+1-9

$4.755 1/4" DS/DD.$5.25 $4.95 $4.85

5 1/4" DS/HD.$14.95 $12 .95 $11.95 $9.90

100+1-9
31/2" DS/DD.$12.50$11.95 $10.95 $9.90

3 1/2" DS/HD.$34.50 $32.50 $31.50 $29.95

$250X11105

P.C ACCESSORIES

• 120 x 3 1/2 Lockable 
Cl 6039...................$21.95

• 120 x 5 1/4 "- Lockable 
C16028....................$19.95

• 100 x 5 1/4 ”- Lockable 
C16020....................$15.95

10+ 50+

• 50 x 5 1/4 Lockable 
C16025....................$14.95

• 40 x 3 1/2 Lockable 
C16035.................... $14.95

• 100x5 1/4 ""Eclipse" 
C16042...................... $9.95

• 40 x 3 1/2 " "Eclipse" 
C16040.......................$8.99

$34

$64.95 C11907

AUSTRALIA’S 
CHEAPEST DISKS!

"NO BRAND" DISKS
Now you can buy absolute top quality disks that are also the 
cheapest in Australia! They even come with a lifetime warranty, 
which Indicates the quality of these disks. So why pay 2-3 times the 
price for the same quality?
Packs of 10, D/S D/D without boxes, or brand name, just their 
whitepaper jacket, and Index label. (5 1/4" disks includes write 
protects)

VERBATIM DISKS
(ALL PRICES PER BOX OF 10 DISKS)

DESCRIPTION 1-9 BOXES 10» BOXES
$34.953 1/2" 1S/2D $37.95 $35.95

3 1/2" 2S/2D $36.95 $34.95 $29.95
3 1/2" 2S/HD $72.95 $69.95 $65.95

5 1/4" 2S/2D $23.95 $22.95 $21.95
5 1/4" 2S/HD $32.95 $31.95 $29.95

VERBATIM DATALIFE PLUS 
Teflon* Coated 

(ALL PRICES PER BOX OF 10 DISKS)
5 1/4" DS/DD

C12522..................................
5 /14" High Density 

C12523.................................

DISK BOXES

DISK STORAGE UNITS
• 80 x 3 1/2" - Lockable
C16038....................$16.95

TOWER COMPUTER 
CASING

Remount your computer to give 
it that professional look.
• Accepts XT, AT, Baby AT and 
386 boards

• Horizontal full height hard disk 
drive mounting

• Room for 2 x3 1/2" and 
2x5 1/4" floppy drives

• Full height HDD plus fan 
mount

• Size: 165(W) x 600(H) x 500(D)

EXTERNAL PS/2* 
COMPATIBLE 5 1/4"

DISK DRIVES 
Capacity: 360K 
TracKDisk: 40 
MTBF: Greater 10,000 hours 
MTTR: 30 min or less 
• External 37 pin connector 

cable
• Internal 40 pin adaptor cable 
for PS/2 models

• 40 pin card edge 
• Installation Guide

MULTI-CHIP PROGRAMMER CARD
• MCS-51 series of ICs.

I tor the Roland MPU-401

I applications.
• Run all programs designed

• Model LP-A1
• Module: Multi-Chip
• Good for programming
• SRAM TEST 6116-62256
• EPROM 8 BIT ICs
• 2716-27512, 2716A-27512A, 

27012-27012, 27C16-27C512, 
2804-5,8064, 28256-52B13

• EPROM 16 BIT ICs
• 271024,27102,27210
• MCS-48 series of ICs

I • 8741-8750, 8748-8748H, 
■ 8749-8749H

8751-8752
X18020.. Only $575

MIDI INTERFACE CARD - DS/401
■ The MIDI DS-401 Card is the 
I PC standard MIDI interface 
■ that runs most popular PC 
g music programs for 
I sequencing, recording, 
I composing, music printing, 
■ patch editing, music 

instruction and many other

architecture
• Socketed EPROM for easy 
user replacement

• 1/3 length (ahort) card will fit 
in any computer accepting 
standard expansion, card, 
including laptops

* Including "Y" cable, external 
connector box to tranaport la 
unnecessary

X18164. .$195

$245

RITRON MULTISYNC 
VGA COLOUR 

MONITOR
Quality Auto VGA, EGA, CGA 
monitor without the excesaive 
price tag!
Display Tube: 14 inch 90 

deflection P22 Non-glare, tint. 
0.13mm dot pitch

Active Dlaplay A rea:245 x 185mm 
Reaolutlon:
800 dota(H) x 600 llnes(V)

Dlaplay Colour:
TTL Input: 8/16/64 colours 

Analog Input: unlimited colours

MINI VACUUM 
CLEANER

Use it to clean:
• Computer keyboards
• Printers
• Video recorders
• Computer circuit boards
C21087. $12.95
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X14528 $895

RITRON CGA COLOUR 
MONITORS

Quality monitors without the 
axorborant price tag!
Dlaplay Tube: 14 Inch 90 
deflection 0.39mm Dota trio 
pitch. Dark face screen.

Phosphor: P22
Resolution :640 dots (horizontal) 

240 line (vertical)
X14526 $395

MAGIC STAGE
A working bench for your Mouse.
•High quality ABS plastic and 
anti-static rubberised top 
•Stationary holder
•Includes pull-out shelf for

Mouse 
•Dimensions: 280 x 260 x 25mm 
• Fits over keyboard
C21080. $22.95

COPY HOLDER 
(YU-H32) 

• Adjustable arms allows 
easy positioning 

• Copy area 9 1/2" x 11" 
• Sliding line guide 
* Clamp mounting

$29.95C21062

J 
<

RITRON EGA COLOUR 
MONITORS

Display Tube: 14 inch 90 
deflection dot type black 
matrix. Standard persistence 
phosphor.

Active Display Area: 
240mm x 180mm

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

GRIP CLIP COPY 
HOLDER

. Attaches to the top of your 
monitor

• Put your copy right where you 
need It spring clip to hold 
paper

• Velcro at mount for eaay 
removal

C21065

X14527 $595

$12.95



KEYBOARD 
EXTENSION LEAD 

5 Pin Din plug and socket

P.C ACCESSORIES

Ki
MONITOR EXTENSION 

LEAD
9 Pin D socket to 9 Pin D plug

P19032 $9.95

P19038. $6.95

KEYBOARD 
ACCESSORIES

KEYBOARD SLIDE- 
AWAY

Slide your keyboard neatly away 
when not in use. Gives you 
more desk space. Securely 
holds any keyboard, wide or 
narrow.

★★★★★★

DUST COVER
»®p your computer and

accessories free of dust and

APPLE* COMPATIBLE 
SLIMLINE DISK DRIVE

Compatible with Apple 2+
Cat. X19901 Only $179

FREE PACK OF S/S DISKS 
WITH EACH DRIVE!

ROD IRVING 
ELECTRONICS 

SYDNEY: 74 Parramatta Rd
Stanmore 2048
Phone (02) 519 3134
Fax: (02) 519 3868

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

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

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

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

ORDER HOTLINE 
008 33 5757

(TOLL FREE)
STRICTLY ORDERS ONLY

LOCAL ORDERS & INQUIRES 
(03) 543 7877

POSTAGE RATES: 
$1 - $9.99.................  
$10 $24.99............  
$25 - $49.99............  
$50 - $99.99............  
$100 +.......................

$3.00 
$3.50 
$4.50
$6.00 
FREE

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

Errors and omissions excepted 
Prices and specifications subject 
to change
IBM* PC*
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APPLE* IIC COMPATIBLE 
DISK DRIVE 

(including cable only $189 
FREE PACK OF S/S DISKS 

WITH EACH DRIVE!
' Apple is a registered trade mar* ।

VGA 14" COLOUR 
MONITOR 

FEATURES:
* High resolution CRT. 
• With tllt/swivel base.
• Used for VGA card. 
SPECIFICATIONS: 
• Picture tube: 
a. Size and Deflection:

14 Inch, 90 degree 
deflection

b. Dot Pitch : 0.31
c. Phospher: P22
• Input Connector: 

15p D-Type
• Input Slngal: 

a. Analog video Input
• Display Colours:

256. colours
• Video bandwidth: 

40 MHz
• Resolution:

31 KHz:
720 x 480 (Max.)
35 KHz:
800 x 600/ 
1024x 768 (Max.)

grime while not In use 
XT* Cover Set 
C21066..................  
AT* Cover Set 
C21068..................

$14.95

$16.95
$64.95C21083

QUALITY 
JAPANESE DRIVES!!

KEYBOARD STORAGE 
DRAWER

Stores keyboard under the PC 
or monitor conveniently out ot 
the way. Fits PC AT keyboard or 
2 3/4"(H) x 22 1/4”(W) x 9 1/2"(D> 
• YU - E21B

PRINTER STAND
AUSTRALIAN MADE 

■ Restores order to your work 
area

• Conveniently stacks paper 
printout in document tray 
automatically

• Made of plastic coated steel
• Suitable for most printers
• Excellent value at this price

5V4” 500K DRIVE
e 360K formatted. 
e IBM’ XT’ compatible
Cat C11901 $175

C21081 $84.75
• 80 COLUMN

C21054..... $24.95

5V4” 12 M/BYTE DRIVE
e 720K formatted
e IBM’ AT’ compatible
Cat.C11906 $225

$34.95
• 132 COLUMN
C21056

X20010

20 M/BYTE HARD DISK 
• Drive with controller card. IBM* 
compatible, 3 month warranty

31/2” 1 M/BYTE DRIVE
• 720K formatted
• Double sided double density
• 5^4 mounted
Cat C11909 $269

3V2” 2 M/BYTE DRIVE
1 44 M/Byte formatted
Double sided, double density 
51/4 mounted

Cat C11911 $299MONITOR MOVER ARM 
Position your monitor exactly 
where you want it! Place your 
monitor in an ideal working 
position, or out of your way 
when you're not using it. 
Maximise desk space!
• Solid steel structure
• Height adjustment by knob 
(3cm-27cm)

* Span 33cm 
• Tray 30cm (tilting ♦/-15°) 
• Desk clsmp range 3cm-7.5cm 
* Maximum load 50kg
C21079 $159

DELUXE 
PRINTER STAND 

Restores order to your work area 
without occupying extra space 
Feeds and refolds paper under the 
printer automatically 
Adjustable paper deflectors to 
ensure smooth flow of paper 
Made of moulded plastic 
Suitable for most printers

C21058 80 column $79.95

X14530....................... $695

only $499

ENCLOSED PRINTER 
STAND

• Transparent cover makes it 
easy to check on paper supply

■ Paper can be fed from the 
centre or the rear according to 
the design of the printer

• Removable drawer which 
allows paper to be changed 
without moving the printer

■ Retractable rear basket makes 
print-out collection fast and 
convenient

■ Suitable lor maost printers

MOUSE MAT
A quality mouse mat for accurate 
and comfortable tracking

• Anti-static 
• 265 x 225mm
C21075 $9.95

40 M/BYTE VOICE COIL 
HARD DISK

• IBM* compatible, 28 msec 
access, 3 month warranty

Without controller...$895 
80 M/BYTE VOICE COIL 

HARD DISK
• IBM* compatible. 25 msec 
access, 3 month warranty

Without controllerai ,495 
330 M BYTE VOICE
COIL HARD DISK

• IBM* compatible. 18 msec 
access, ESDI, 3 month warranty 
Without controller.$2,995

$29.95C21055

Appiè s a

ONLY $355

SUPER AMAZING SPECIAL
3 1/2" DRIVE KIT

• JAPANESE 3.5" 1 44 1 2 720 
360 drive
• 5 1/4" Mounting bracket
• Power supply adapter
* Floppy Disk controller card 
which controls 1.44 1.2 720 
360 drives

• Cable adapter
Complete instructions to install 
a 3.5" drive in your existing 
computer Q

JUKO MINI XT 
1OMHZ 

MOTHERBOARD 
(NEST N3) 

DIMENSIONS: 
212X 217mm 

SPECIFICATIONS: 
• 8 bit high speed CPU 
either 8086 or V30 
• 3 speed CPU 
selectable 
* Support 8087 
coprocessor 
* Dynamic bus speed 
control 
• 8 I/O slots 
* 8 Interrupt channels 
• 3 DMA channels 
• Parity check enable/ 
disable by jumper 
selection 

< 10MHz 0 wait state 
memory access 
•Memory configuration: 
256K 4 DRAM (1 M/ 
640K/512K on board) 
• Parity check 
selectable 
• Speed: 
4.77/ 7.16/10MHz 
hardware/ Software 
selectable.
X18034....................... $149



$225C11906

$54H19115

DISK DRIVESPRINTER PAPER

$41C21001

$59.95C21011

$39.95H19117

$90H19120

$489.95C22054.

$475C22049.

$84H19125

$695C22045.

STAR NX1000C 
COLOUR PRINTER

• 120 C.P.S, Near letter quality
• Colours- Red, Violet, Blue, 

Green. Yellow, Orange, Bieck

STAR NX1000 PRINTER
• 144 CPS Draft
* 36 Near Letter Quality

COMPUTER PAPER 
Quality paper at a low price! 
2,000 sheets of 60 gsm bond 
paper 
.11 x 9 1/2"

5 1/4" 1.2 M/BYTE
COPAL DRIVE

1.6 M/Byte unformatted 
IBM AT* compatible
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AUTOMATIC TELEPHONE 

ANSWER/ CALL CARD
TURN YOUR IBM* PC, XT, AT INTO A 
FULLY FUNCTIONAL ANSWERING 

MACHINE!!!

A Sophisticated Voice coil mail system 
Auto answering / Dialing 

« 100 voice mail boxes
Password protection 

■ Message mailing 
| Auto redialing 
:, Beeperless remote control 
” Toll saver 
S Call screening 
g Electronic phone book 
_ Works in background 
■ Menu driven software 
H Simple and concise operation

Traditional telephone answering machines are 
I obsolete with the release of the NEW Voice Mail 
I Card'

Not only can this card turn your computer into a 24 
hour personal receptionist , but can answer with 

| different phone messages for particular callers.

■ X19084 ONLY $245

NEW
ONSIGHT VIDEO AND 

AUDIO/ VIDEO 
MONOTORING SYSTEMS

DEPENDING ON THE CAMERA'S PLACEMENT , 
YOU CAN SEE AND / OR HEAR IF YOUR CHILD 
IS AWAKE, SEE ANDTALK WITH THE PERSON 
AT THE FRONT DOOR, OR SEE IF SOMEONE IS 
IN THE POOL.
WITH ITS BUILT IN INTERCOM , THE VM200 
ONSIGHT LETS YOU CONVERSE WITH THE 

| PEOPLE IN THE ROOM WHERE THE CAMERA IS 
■ MOUNTED.
" OPTIONAL CAMERA'S , MONITORS, AND
I SWITCHERS ALLOWS YOU TO MONITOR 

■ SEVERAL LOCATIONS AT ONCE.

VIDEO ONLY..... 
I AUDIO / VIDEO

$489
$589

POWER SUPPUES

150W 
SWITCH MODE 

POWER SUPPLY 
FOR IBM* PC/ XT* 
& COMPATIBLES

DC OUTPUT:
+5 13A -5V 0.5A 
♦ 12V 4.5 - 12V 0.5A

X11096 ............... $129

200W SWITCH MODE 
POWER SUPPLY FOR 

IBM* AT* &
COMPATIBLES

DEC OUTPUT:
♦5 /16A, -5V/ 0.5A
♦ 12V 5A -12V, 0.5A

X11097 ............... $199

KKiniEKÄ

EPSON LX-800 
PRINTER

NLQ Mode 
180 C.P.S. & 25 C.P.S. 
Tractor or friction feed 
Proportional printing 
Convenient push button 
control panel

> Standard Parallel Interface

51/4" 360K COPAL 
DRIVE

500K unformated 
IBM XT* compatible

C11901 ............... $175

EXTENSION 
CARD

IBM* PC*/ XT* 
EXTENSION CARD

This board will fit in the standard 
IBM* PC’XT* expansion slot 
and allows yod to repair and test 
IBM* PC*/ XT’add on cards.
It extends the add on cards 
above the motherboard for easy 
access.
Standard IBM* PC*/ XT* bus 
edge connector.

IBM* PC*/ XT*/ AT* 
WIRE WRAPPING

BOARD
This is a half sized wrapped 
board suitable for research and 
development.

Standard IBM* PC*/ XT* bus 
edge connector

Tinned plated through holes
2.54mm spacing
19.4cm x 10cm wire wrapping 
area

IBM* XT* 640K 
RAM TURBO 
COMPATIBLE 
COMPUTER

Check these features and our 
prices. We're sure you'll agree 
they're exceptional value for 
money!
* Final assembling and testing 

in Australia!
* Fast TURBO Motherboard
• AT* style keyboard
* Tested by us for 24 hours prior 

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

640K RAM TURBO 
COMPATIBLE 
COMPUTER

2 x 360K Disk Drives, Multi
function Card, Colour Graphics, 
Disk Controller, 1 Serial, Parallel 
Pori (Clock)......................... $895

WITH 20 M/BYTE HARD DISK: 
& single 360K Disk Drlvs..$1,195 
& dusl 36OK Disk Drives...$1,395

WITH 40 M/BYTE HARD DISK: 
& single 360K V.C. H.D..... $1,575 
à dusl 360K V.C. H.D........ $1,725

$89.95H19130

IBM* PC*/ XT* WIRE 
WRAPPING BOARD

IBM* PC* AT* 
EXTENSION BOARD 

This allows the user to raise add 
on cards above the 
motherboard for ease of repair 
and testing +-5 Volt fuses as 
power protection.
IBM* PC* AT* edge connector 
for expansion to other 
interlaces via ribbon cable.

IBM* PC*/AT*
DECODED I/O CARD

This card is designed for the 
IBM* PC* AT* expansion slot 
and includes data buffering and 
address section.
The wire wrap area features 
plated through holes. Extremely 
useful for R&D, its address 
range is 0280H to 72F7H. +-5V, 
♦-12V fuse protection and has 
location for D type 37 pin or D 
type 25 pin connector.

BABY AT* 
COMPATIBLE 
COMPUTER! 

2M/B RAM $1,695
• Final assembling and testing 

in Australis!
• 4 M/Byte Main Board, 2 M/Byte 

fitted
• Switchable 8/10/12 MHz
• 1.2 M/Byte Floppy Disk Drive
• 80286 CPU
• Colour Graphics Display Card
* 8 Slots
* Floppy & Hard Disk Controller 
. Printer Card and RS232 
• Keyboard
• 200W Power Supply
* Manual
• 6 Months Warranty
* Size:
360(W) x 175(H) x 405(D)mm

With 20 M/Byle Hard Dlsk.$1,995 
With 40 M/Byte V.C. H.D....$2,195 
With 80 M/Byte Hard Dlsk.$2,795



Q11266

TEST EQUIPMENT NEW CRO'S CASES

$3.00
$3.50
$4.50
$6.00 
FREE

LOCAL ORDERS & INQUIRES 
(03) 543 7877

$22.95

Q11274 $42.95

$695.00

$110

Q11270 $79.95

$199 Q11272 VISA$19.95 I
• Magnified Sweep 10 times 5%. Max 20ns 
• Linearity: -3% or better

$1,495

40MHZ READ-OUT OSCILLOSCOPE 
CRT DISPLAY
• 150mm rectangular

Q12201...... $39.95

TIME BASE
• Sweep Method AUTO. NORM SINGLE
• Sweep Time (A) 0 2tiS-0 5S- Div-3% in 1-2-5 steps (X1 only) 

(8): 0.2pS4.5mS> Div-3% in 1-2-5 steps (X1 only)

MULTIMETER 
(YF-100) 

• Autoranging for DCV, ACV, 
OHM & continuity I SHORT TESTER
measurement I • Instantly shows the openshorl

• AC DC 0 - 500 Volts I position of PCB
• 10mm thickness & 80g light I • It can test whether PCB or
weight for easy operation I solid wire open shorl by

• Dimension & weight = 108 x 54 I Buzzer

20MHZ DUAL TRACE OSCILLOSCOPE
CRT DISPLAY
• 150mm rectangular

IBM* XT COMPATIBLE 
CASE WITH AT* 

STYLING 
Features security key switch, 
8 slots, and mounting
accessories 
Size: 490(W) x 145(H) x 400(D) 
X11091

and 60g approx Q11276.
Q11264...........................$69

VERTICAL DEFLECTION
«necon°n P"0'0’ '°°'V °" 12 ran9es in 1-2 5 slep wi,h I BABY AT* STYLE

• Bandwidth DC: DC to 20MHz (-3dB) COMPUTER CASING
AC: 10Hz to 20MHz (-3dB) • Small footprint. Features

• Operating Modes: CH-A, CH-B. DUAL and ADD (ALT/CHOP L202 only) security key switch. 8 slots and
■ Chop Frequency: 200KHz Approx. I mounting accessories
• Channel Separation: Better than 60dB at tKHz Size: 360(W) x175(H)

X11093
TIME BASE
• Type Automatic and normal triggered in automatic mode, sweep is 
obtained without input signal

• Sweep Time: 0.2p Sec to 0.5 Sec/ Div on 20 ranges in 1-2-5 step 
with fine control and.X-Y

• Magnifier: X5 at all ranges

MULTIMETER 
(YF-3000)

• Large display 3 1/2 digit 0.5" 
height LCD for easy readout

• AC DC 0 - 1000 Volts
• Auto/manual range select easy 
to operate

• Automatic low battery" - ♦ " 
display for battery indication

• Memory-comparative function 
available for allowance within 
±5% f.s

• Warning sound for overload 
and conductance

• Dimension & Weight = 170 x 80 
x 33mm, 260gram approx

• Data hold function for easy

LOGIC PULSER 
(LP-540H)

• Can be used directly to inject a 
signal into logic circuits 
without removing IC

• Compatible with TTL, DTL, RTL 
HTL, MOS and CMOS

readout
Q11268.

DIGITAL METER 
(YF-120)

• Autoranging operation 
• Data-hold for easy readout 
• Full range protection
• 0-500 volts AC-DC
• 0-20 MU
• Dimension & weight =133 x 29 

x 17mm and 60g approx

TRIGGERING
• Sensitivity Int: 1 Div or more

Ext 1 Vp-p or more
• Source: INT. CH-B, LINE or EXT
• Triggering Level Positive and Negative, continuously variable 
level; Pull for Auto

• Sync: AC, HF Rej, TV (each ♦ or -) at TV Sync. TV-H (line) and TV-V 
(Frame) sync are switched automatically by SWEEP TIME/Div switch

HORIZONTAL DEFLECTION
• Deflection factor 5mV to 20V/ Div on 12 ranges in 1-2-5 step with 
fine control

• Frequency Response DC to MHz (-3dB)
• Max Input Voltage 300V DC ♦ AC Peak of 600Vp-p
• X-Y Operation: X-Y mode is selected by SWEEP TIME/ Div switch
• Intensity Modulation Z Axis TTL Level (3Vp-p 50V) ♦ bright, dark

OTHER SPECIFICATIONS
• Weight: 7Kg Approx
• Dimensions: 162(H) x 294(W) x 352(D) mm
HUNG CHANG PROBE SET I

ROD IRVING 
ELECTRONICS
SYDNEY: 74 Parramatta Rd 
Stanmore 2048
Phone (02) 519 3134
Fax (02) 519 3868

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

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

MAIL ORDER &
CORRESPONDENCE:
PO Box 620. CLAYTON 3168 
Order Hotline 008 33 5757 
(Toll free, strictly orders only) 
Inquiries (03) 543 7877 
Telex A A 151938
Fax (03) 543 2648

MULTIMETER 
(YF-2100)

• Large display 4 1/2 dgt 0.5" 
height LCD with maximum 
reading of 19999

• AC DC 0 - 1000 Volts
• Automatic polarity."-" display 
for negative input

• High over load protection lor 
all ranges

• Over load display, the highest 
digit "1" or "-1" alone glows

• Power consumption 20mW 
approx.

• Dimension & weight = 162 x 86 
x28mm and 200g approx

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

ORDER HOTLINE 
008 33 5757 

(TOLL FREE)
STRICTLY ORDERS ONLY

VERTICAL AMPLIFIER (CH1 and CH2 Identical)
• Operational Modes CH1 CH2, ADD, DUAL, ALT, CHOP
• Sensitivity: 5mV-5V/ Div 3% in 1-2-5 steps 

1mV-1V Div x5% x5MAG
• Bandwidth DC: DC to 40MHz (-3dB) 

AC: 5Hz to 40MHz (-3dB)
• Rise Time: Less than 8 7nS

LOGIC PROBE 
(LP-2800)

• Useful for TTL or CMOS has 
high and low indicator leds and 
also with pulse memory.

• This is a very handy tool for 
the hobbyist or serious 
technician for tracing those 
hard to find faults on logic 
boards

HORIZONTAL AMPLIFIER
• Operating Modes X-Y operation CH1-X axis, CH2-Y axis 
• Sensitivity 5mV-5V Div 3% in 1-2-5 steps
• Input Impedance 1 Miz • 2%, 25pF • 3%
• Bandwidth DC DC to 1MHz (-3dB) 

AC 5Hz to 1MHz (-3dB)

POSTAGE RATES : 
$1 - $9.99................  
$10 $24.99...........  
$25 - $49.99...........  
$50 - $99.99............ 
$100 ♦.......................
The above postage rates are for 
basic postage only Road Freight I 
bulky and fragile items will be 
charged at different rates

Errors and omissions excepted 
Prices and specifications subject | 
to change
IHM- PC*
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SAVINGS+RANGE+SER V ILL 
=R0D IRVING ELECTRONICS

$7.95

$2.00
$14.95

X15700

$1 75$1 95

AVE OVER 6,

Cat Hii800(i0g) 
Cat H11810 (i50q)

device to the heatsink thus 
increasing overall efficiency

• In-line mstaiation 
e 12V boosts 100% 
Cat A12073

Cat.No
C10610

CHROME LED BEZELS
9mm hole available 3 colours

Cat No Description
S14030 Red
S '.4032 Green
St4034 Yellow

MINIAT
5-15V White or black
Cat Cl5062 1-9 10*

$2.50 $2.25

RS232 WIRING 
ADAPTOR BOX

Male to female
25 Detachable plug on leads
2 mini jumpers
Ideal for experimenting or 

temporary connections

Cat X15665
Only $19.95

CAR ANTENNA BOOSTER

CRYSTAL LOCKED 
WIRELESS MICROPHONE 
AND RECIEVER
MICROPHONE SPECIFICATIONS: 
Tr.n.mlttlng Frequency: 3? 1MHz 
Transmitting System: crystal 

oscillation
Microphone: Electret cortdenser 
Power Supply . 9V battery 
Range: 300 feet in open field 
Dimensions: 185 x 27 x 38mm 
height 160 grams 
RECIEVER SPECIFICATIONS 
Recieving Freq: 37 1MHz 
Output Level: 30mV (maximum) 
Recieving System: Super 

heterodyne crystal oscillation
Power Supply: 9 V Battery or 9V DC 

power adapter
Volume control 
Tuning LED 
Dimensions: 115 x 32 x 44mm 
Weight: 220^rams
Cat A10452 R R P $

Our price, $99

Price 
$1.20 
$1.45 
$1.45

HEATSINK COMPOUND
Heatsink compound is applied to the 
base and mounting studs of 
transistors and diodes It maintains 
a positive heatsink seal that 
improves heat transfer from the

8

pm

MINIATURE

ONLY $49X19130
4 WAY Centronics

P10901 DB25S $1-00 
P10902 DB25C $1.00 

P10904 DB25P $2.50 
P10905 DB25S $2.50

P10884 DE9P 
P10885 DE9S 
P10890 DA15P 
P10891 DA15S 
P10892 DA15C 
P10894 DA15P 
P10895 DA15S 
P’0900 DB25P

Description 1-9 10 
— $140

Il

7

$9 95Cat T12444

FLASHING LEADS

IQUALITY 3mm LEDS.

MOSFET SPECIALS

QUALITY 5mm LEDS
io ■Cat No Col

Í

2155 240V 6 15V >A
$8 95$9 95Cal M12155

$13.95

$4 95

MEMORY
Size De»c

C 1 2 A H

Cat No Col 1-9 
Z10140 Red $0.15 
Z10141 Grn $0.20 
Z10143 Ylw $0.20 
Z10145 Ora $0.20

Zi0l50Red $0.10 $0.09 
Z10151 Grr $0.15 $0.12 
Z10152 Ylw $0.15 $0.12

throw away batterie» with these 
quality Nicads and Rechargera

100 
$0.08 
$0.10 
$0.10

UTILITY BOXES
Plastic boxes with aluminium tops 
and available in four sizes Very 
popular for projects and very

PC BOARD HOLDER
Retter than an extra pair of hands' 
a must for all PCB work

2851 240V 12 6V CT 150mA
Cat Ml285’ $5 95 $5 50

2860 240V 15V CT 250mA
Cat M12860 $5 95 $4 95

6672 240V 15 30V 1A tapped 
Cat M16672 $14 95 $13 9!

2156 240V 6 15V 2A 
Cat M12156 $14 9!
2840 240V 9V CT
Cat M12840 $5 95

104 100

8087 CHIPS 
Genuine Intel chip» with manual 
•nd data sheet» packed in box«»'

PANEL METERS 
GALORE!
We have a great range of panel
meters at great prices'
*-*•- DescriptionCat.No. 
QI0500 
Q10502 
Q10504 
□10510 
Q10518 
Q10520 
Q10525 
□10530 
□10533 
□10535 
□10538 
□10540 
□10550 
□10560

MU45 0-1mA 
MU45 50-0/50uA 
MU45 0-100uA 
MU45 0-5A
MU45 0 1A 
MU45 0-1A
MU45 0-20V 
MU52E 0-1A 
MU52E 0-5A 
MU45 VU PMetre 
MU65 0-50uA 
MU65 0-1 mA 
MU65 0 100uA 
MU65 0 20V

Price 
1250 
1250 
12 50 
12 50 
12 50 
12 50 
1250 
14 50,

WIRE WRAP 
IC SOCKETS

These quality 3 level wire wrap 
sockets are tin-plated phosphor
bronze
Cat.No 
P10579 
P10580 
P10585 
P10587 
P10590 
P10592 
P10594 
P10596 
P10598

18
20
22
24
28
40

pm 
pin 
pin 
pm 
pm 
pm

$1 50 
S1 85 
$1.95 
$1.95 
$2 95 
$2.95 
$3 95 
$3 95 
$4 95

MAIL ORDER HOTLINE 
008 335757 <
(TOLL FREE)

LOCAL: 543 78 10W HORN SPEAKERS
White durable plastic. 8 ohms
Cat C12010 Normally $11 95

SPECIAL. ONLY $9.95

$1 701 
$1801
S1 80| 
$2 701 
$2 70l
S3 501
S3 501

16 95 
1695
16 95 
16 95

OBBY VICE

TOGGLE SWITCHES
Cat No 
S11010 
S11020

Descript 
SPOT 
D P D T

10 •
SO 80
S1 00

1-9
SO 90 
$1 10

ULTRAS 
TRANSDUCERS
Designed to transmit at 40kHz 
(L19990) and receive at 40kHz 
(L19991) with up to 20V l/P on the 
transmitter These units can t be 
heard and so are ideal for TV remote 
controls, water level detectors, 
burgalar alarms, motion detectors 
and information carriers as they can 
be either pulsed or used in the 
continuous wave mode 
Full specifications below for design 
purposes
Maximum Input Voltage: 20V rms 
Centre Frequency (kHz): 40 • 1 0 
Sound Preaaure Level 10V RMS.

110dB min
Sensitivity (dB/v/uber) mln

65 min
Bandwidth (kHz):

Transmit 4 0 (at lOOdB) 
Receiver 5 0 (at 73dB)

Impedance: 
Transmit 500 
Receiver 5000

Cat L19990 (Transmitter) $4 95 
Cat L19991 (Receiver) $495

CENTRONICS GENDER 
CHANGERS

a Female to Female
e Saves modifying or replacing 
non-mating Centronics cables
• All 36 pms wired straight through

Cat X15663 Male to Male
Cat X15661 Mala to Female
Cat X15664 Female to Female

Nonnally $33 95
Only e

Lever operated suction grip base 
for instant mounting and portability 
Mounts on smooth non-porous 
surfaces . .
Ideal for holding components and 
other small/light objects

Cat T12458 $6.95

CODE KEY P
Telephone type digital keypad 
Four digit, changeable code 
Over 5000 possible combinations 
Power consumption 5mA standby 
50mA alarm
Two sector LED and 1 arm LED
Wrong number lockout 
12V DC operation 
Relay output 
Panic button
Normally open tamper switch
Dimensions 145 x 100 x 37mm
ACP3 compatible

Cat A13014 R.R.P. $79.95
SPECIAL, ONLY $69.95

2’/«” MINI EAKERS 
(57mm)

RS232 BREAK OUT BOX
A simple way Of monitoring RS232 
interface lead activity Interface 
powered pocket size <0» circuit 
testing monitoring and patching 
10 signal powered LEDs and 
2 spares 24 switches enables you 
to break out circuits or reconfigure 
and patch any or all the 24 active 
positions

SPECIFICATIONS
Connectors DB25 plug on 80mm 
ribbon cable and DB25 socket 
Indicators Tricolour LED s lorTD

RD RTS CTS DSR CD TC 
RC DTR (E|TC

Jumper Wires 20 tinned end pieces 
Power: interface power 
Enclosure Black high impact 

plastic
Dimensions 85 x 95 x 30mm

$94.95

10- too
S0.12 $0.10 
$0 15 $0.12 
$0.15 $0.12 
$0.15 $0.12

• Red. 5mm
1-10

Z10159 $110

2SJ49 
2SJ56
2SK134 
2SK176

$7.50 
$10.00
$6.90
$9.50

10+ 
$1.00

ECONOMY 
TRANSFORMERS 8067-3

8087-2
8067-1 
80287-6
80287-8 
80287-10
80387-16 
8038720
80387-25

(4 77MHZ) 
(8MHZ) 
(10MHZ)
6MHZ;

(8MHZ) 
(10MHZ)
(16MHZ)
(20MHZ) 
(25MHZ) '

FOOT SWITCHES
• Momentary or on oh models lo 

choose from
a Cord length 2 5 metres
• 6 3mm plug
A1 7000 Momentary operation
A1 7005 Push On Cfh operation

each $19.95

ELECTRET MIC 
INSERTS

With pins ’or easy board insertion
Cat C10170
V9 10» 100

DATA TRANSFER 
SWITCHES

If you have two or four compatible 
devices that need to share a third or 
fifth then these inexpensive data 
transfer switches will save you the 
time and hassle of constantly 
changing cables and leads around

No power requ red
Speed and code transparent 
Two/Four position rotary switch 
on front panel
Three'Five interlace connections 
on rear panel
Switch comes standard with 
female connector

2 WAY RS232X19120
ONLY $49

4 WAY RS232X19125 
ONLY $59

2 WAY Centronics

ecconomical1
H10101 150x90x50mm
H10102 195x113x60mm
H10103 130x68x41mm
H10105 83x54x28mm
H10110 l20x65x38mm
H10112 120x65x38mm 
i Metal too)

$ 
$ 
$ 
$ 
$ 
$

3.25
4.50 Bl
2 75 3 ;
1 95
2.95
2.95%

X19135 ONLY $59

DB25 CONNECTOR 
SPECIALS!

1-9
$2.50 
$2.75 
$1.00 
$1.00 
$2.50 
$2.50 
$1.00

10+
$1.90 
$1.90 
$0.80 
$0.80 
$1.90 
$1.80 
$0.80 
$0.80 
$0.80 
$1.90 
$1.90

10+ 
$7.00 
$9.50 
«12 I MIDRANGE HORNS 
5890 Use these quality, all metal. Piezo 

tweeters for great top end sound in 
your band speakers disco sound 
system etc Rated at 30 watts RMS 
in a system they wiH handle over 
100 watts RMS

$175 
$265 
$395 
$295 
$395
$495 
$795
$895

$1.095

1-9 10+
1 M/B 80NS.$24.95..$22.95

4164-15....$2.95........ $2.75
4164-12....$3.95........ $3.50
41256-15..$7.50....... $7.00
41256-12..$8.50....... $8.00
41256-10..$9.50.......$9.00
41256-08..$9.90... 9.50

9 PIN TO 25 PIN 
CONNECTOR ADAPTORS
The perfect solution' Features gold 
plated pms
X15668 DB9 Plug to DB25 Socket
X15669 DB9 Socket to DB25 Plug

each $8.95

FREE STA ING, FOLD 
UP MAGNIFIER
An ecconomicalfy priced hands free 
magnifier, lets you take care of all 
those tncky fine detailed )Obs so 
often encountered in electronics or 
any of many other practical uses 
such as home work hobbies etc 
Cat T10020 Normally $14.95

SPECIAL, ONLY $12.95

Two size» to choose from 
Size: 4 x >0'72
Impedance: 8 ohms
Rating 30 watts RMS
Reeponee: 1 5kH; 14 kHz 
Dimension» 102 x 267 x 177mm
Cat C92082 Normally $49.95

This month only $39.95
Size 3 x 7
Impedance 8 ohms
Rating: 30 watts RMS
Reaponae: 2kHz 15 kHz 
Dimension»: 76 x 177 x 145mm
Cat C92084 Normally $29.95 

This month only $24.95

UNIVERSAL BATTE 
CHARGER AND TESTER 
Save money on expensive ba”®”®5 
with this universal battery charger 
Features include meter 'ester and 
orovisions for D C AA AAAN 
button and cell batteries 9V and 6v 
(square types) Comes complete 
with detailed instructions 
Cat M23533

SUPER HORN TWEETER 
e Reguires no crossover and 

handles up to 100W'
• Sensitivity 10OdB 0 5m J
• Frequency Response 3kHz 30k Hzl
• impedance 8 OHMS
• Size 96mm diameter

C12102 Normally $12-99
SPECIAL, ONLY $9.95

GIFT
VOUCHERS

AVAILABLE
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GENERAL COMPONENTS

BREAD BOARDS 
This inexpensive rang of 
modular interlocking units 
enables a quick, easy way of 
experimenting with new circuits 
and ideas. There are two main 
units consisting of a terminal 
strip or distribution and a 
Central plug-in unit.

CANNON TYPE 
CONNECTORS AT

SPECIAL PRICES !!
Cat. no. Description Price 
P10960 3 pin line male... $2.90 
P10962 3 pin chassis male$3.25 

P10964 3 pin line female $3.50 
P10966 3 pin chassis female$3.75

•100 holes
P11000.. .$2.75
•640+ 100 holes
P11007..........
• 1280 ♦ 100 holes
P11010.............
• 2560 ♦ 700 holes
P11018.............

.$14.95

$26.95

$69.95

HEAT SHRINK TUBING
Price per metre

PHS 25 25mm..... ...... $6.95
PHS 20 20mm..... ..... $5.00
PHS 16 16mm...... ..... $3.60
PHS 13 13mm..... ..... $3.30
PHS 10 10mm...... ..... $2.65
PHS 7 7mm........ ..... $2.15
PHS 5.5 5mm........ ..... $1.85
PHS 3.5 3.5mm.... ......$1.70
PHS 2.5 2.5mm.... ......$1.50
PHS 1.5 1.5mm.... ......$1.30

iji«
 

■ 
i* I” ■ 
» 
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«

GOLD INSERT LOW 
PROFILE IC SOCKETS 

• Gold machined pins
• Extremely high quality
• Anti-wicking
• Ideal for professional use or 
where field service 
components is required.

Cat.no. Description 1-9 10+
P10620 8 pin $1.20 $1.10
P10624 14 pin $1.60 $1.40
P10626 16 pin $1.90 $1.80
P10628 18 pin $2.00 $1.90
P10630 20 pin $2.20 $2.00
P10632 22 pin $2.40 $2.20
P10634 24 pin $2.60 $2.40
P10640 28 pin $2.90 $2.70
P10644 40 pin $2.95 $2.75

LOW PROFILE IC 
SOCKETS

Save a small fortune on these 
"Direct Import" low profile Ic 
sockets! PCB mounting solder 
tail. All tin plated phosphor 
bronze or berryilium and dual 
wipe for reliability.

Cat. No. Description 1-9 
10+
P10550 8 pin...... .... $0.20 $0 18
P10560 14 pin.... .... $0.25 $0.20
P10565 16 pin.... ....$0.25 $0.20
P10567 18 pin.... ....$0 40 $0.35
P10568 20 pin.... ....$0.40 $0.35
P10569 22 pin.... ....$0 40 $0.30
P10570 24 pin.... ■ $0.40 $0 30
P10572 28 pin.... ....$0.50 $0.40
P10575 40 pin.... ...$0.50 $0.40

12V DC FANS
80 x 80 x 25.4mm
12V DC, 1.7 Watt, 0.14 Amps
T12469

¡> <1

$14.95

$19.95

$39.95

LEADS

CABLES

PRINTER LEAD
• Suits IBM* PC/XT, compatibles 
• 25 pin "D" plug (computer end) 
to Centronics 36 pin plug

R
O

D IR
V

IN
G

 ELEC
TR

O
N

IC
S

$16.50 $15.00

CRYSTALS

8.86723MHz $4.90
12.00 MHz
14.318 MHz
16.00 MHz
18.432 MHz
20.00 MHz

$4.90 
$4.90
$4.90 
$4.90
$4 90

^TMHz
*75 MHz 
4.9152 MHz 
4.9562 MHz
5MHz
5.0688MHz
6.144 MHz
8.00 MHz

yP.90 
lHz$3.90
IHz$4.90

INCREDIBLE 
IC SPECIALS !

$12.95
10+ fans only $11.95 each

FANS
Quality, fans for use in power 
amps, computers, hotspot 
cooling etc. Anywhere you need 
plenty of air.
240V 

115V
240V 

115V

4 5/8" T12461 $14.95 
4 5/8" T12463 $14.95
3 1/2" T12465 $14.95
3 1/2" T12467...$14.95

10+ fans (mixed) only $13.95 each

RECTANGULAR 
LEDS

RED 
GREEN 
YELLOW 
ORANGE

1-9 10-99 100+
20c 15c 9c
20c 15c 9c
20c 15c 9c
20c 15c 9c

BUY IN BULK 
& SAVE

BC547
BC548
BC549
BC557
BC558
BC559

10-99 
10c 
10c 
10c 
10c 
10c
10c

100+ 
8c 
8c 
Be 
8c 
8c 
8c

»h _

or 7™

*¡ *¡ *l ’
JUMP WIRE KIT 

(KS-350) 
Contains.
14 kinds of length from 0.1" to 
5" with different colors
Q11278. $19.95

FLASHING LEADS
• Red, 5mm

1-10 10+
Z10159 $1.10 $1.00

1488 
1489 
LM301 
LM308 
LM3086 
7812UC 
7815UC 
7905UC 
7912UC 
7915UC 
LM339 
LM348 
LM3915 
LM394CH 
LM396K 
5534AN 
8212 
8255 
81LS95 
6845 
7404 
7406 
7407 
7416 
7445 
7474 
7497 
74123 
74154 
74LS74 
74LS162 
74LS169 
74LS195 
74LS243 
74LS273 
74LS293 
74LS393

60
60
60
60
60
60
70
70
70
70
60 
$1.00 
$2.80 
$3.90

10-99
50
50
50
50
50
55
60
60
65
65
50
90 
$2.50 
$3.70

•1.8 metres 
P19029.......
• 3 metres 
P19030.......  
• 10 metres
P19034....... .

$1.50 
$1.50 
$2.50 
$1.60 
$9.00 
40 
25 
50 
50 
90 
50 
$1.50 
50 
$1.20 
50 
50 
$1.00 
60 
$1.20 
80 
60 
70

$1.40 
$1.20 
$2.00 
$1.50 
$8.00 
35
20 
45
40
80
45 
$1.20 
40 
$1.00

40
45 
90
50 
$1.10 
70
55
60

CARD EDGE 
CONNECTORS 

V SPACING

P12060 
P12062 
P12064 
P12066 
P12068 
P12070

Y11000
Y11003
Y11005
Y11007
Y11008
Y11009
Y11010
Y11015
Y11018
Y11020
Y11022
Y1102
Y11^
Y11®
Y11«
YH®
Y1103C
Y11033
Y11042
Y11050
Y11055
Y11070
Y11072
Y11080
Y11085
Y11090

10 pin
20 pin
26 pin
34 pin
40 pin
50 pin

10+ 
$3.95 
$4.25 
$4.50 
$4.95 
$5.95 
$6.95

100+ 
$3.50 
$3.75 
$3.95 
$3.95 
$4.95 
$5.95

1MHz $11.50
1 8432MHz $7.50
2MHz $6.90
2.3040 MHz $6.50
2.4576 MHz $6.50
2.7648 MHz Ä90
3MHz ^90
3.579^^1

$4.90 
$4.90 
$6.90 
$4.90 
$4.90 
$4.90 
$4.90 
$4.90

FLAT GREY RIBBON 
CABLE

• Flat cable for IDC connectors 
• m = metre

W12614 -uway 
—1-941.______ 10+m. 100+m,
$1.90m $1.80m $1.20m

W12616 
$1.90m

• 16 way 
$1.80m $1.20m

W12620 
$2.50m

• 20 way 
$2.20m $1.50m

W12624 
$2.90m

• 24 way 

$2.70m $1.70m

W12626 
$3.60m

• 26 way 

$3.30m $2.20m

W12634 
$3.90m

• 34 way 
$3.60m $2.30m

W12636 
$1.90m

• 36 way
$1.80m $1.20m

W12640 
$4.90m

• 40 way 

$4.00m $2.80m

W12650 
$5.50m

• 50 way
$4.90m $2.90m

COMPUTER CABLE 
• Six conductor shielded 
computer interface cable

• m = metri

W12670 • CIC6
1-9 m 10+ m 100+ m
$1.30m $1.10m $1.00m

W12672 •CIC9
1-9 m 10+ m 100+ m
$1.60m $1.50m $1.20m

W12674 • CIC12
1-9 m 10+ m 100+ m
$2.50m $2.20m $1.90m.

W12676 • CIC16
1-9 m 10+ m 100+ m
$3.50m $3.20m $2.50m

W12678 • CIC25
1-9 m 10+ m 100+ m
$3.90m $3.40m $3.00m

METEX 4500H 
MULTIMETER

10A, 4Vz digit multimeter with 
digital hold, transistor tester sr 
audible continuity tester.
CHECK THESE FEATURES...

Readout hold
Transistor Tester 
4^/2 digit x ^"(HJLCD 
Audible continuity tester 
Quality set of probes 
Digital readout hold 
Built in tilting bail 
Instruction manual 
hFE test 
Diode Tester
Vinyl case

Q91560 Normally
Special, only 1

fart tea fanny/ 
Hop to ñd hy in
r i
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METEX 3530 
MULTIMETER

Compact, rugged, battery operated, 
hand held 3 V? digit multimeter 
Features...
• ’Z?" high contrast LCD
• Automatic over-range indication 

with the 1" displayed
• Automatic polarity indication on 

DC ranges
• Capacitance measurements to 

20uF
• Diode testing with 1 mA fixed 

current
• Audible Continuity Test
• Transistor hFE Test
SPECIFICATIONS
Maximum Display: 1999 counts 
31/2 digit type with automatic 
polarity indication
Indication Method: LCD display 
Measuring Method: Dual-slope in 
A-D converter system
Over-range Indication: "1" Figure 
only in the display
Temperature Ranges: Operating 
0->C to + 40-C
Power Supply: one 9 volt battery 
(006P or FC-1 type of equivalent)
Cat Q91540 Normally $139

SPECIAL $109



NEWS HIGHLIGHTS
'SUPERCOMPUTER
ON A CHIP'

TRW and Motorola have built the 
world’s first multi-million-device Super
Chip, the two companies announced re
cently. The team has fabricated, tested 
and proved functional the CPUAX Su
perChip, an advanced microelectronic 
chip containing approximately four mil
lion 0.5-micron devices and able to per
form 200 million floating point opera
tions per second.

“Two hundred million operations per 
second mean the CPUAX is the compu
tational equivalent of some supercom
puters that fill an entire room, require 
elaborate refrigeration systems, and 
weigh several tons.” reports Dr Thomas 
A Zimmerman, Director of TRW 
VHSIC programs.

In fully packaged form, the CPUAX 
is 2.1 inches square and weighs 1.5 
ounces.

When used in conjunction with the 
TRW-Motorola Universal Processor 
(UP) - a tiny ‘satellite’ chip of 36,000 
devices which tests, monitors, and con-

figures the on-chip assets of the 
CPUAX - the CPUAX is able to re
pair itself. “The self-repair abilities of 
the CPUAX make it possible to work 
around the inevitable flaws that occur 
during fabrication,” states Dr Zimmer
man. “Also, they enable the CPUAX to 
repair itself should any failures occur on 
the chip during operation.”

Short for “Central Processing Unit - 

Arithmetic Extended, the CrUAA was 
fabricated by Motorola at its Advanced 
Products Research and Development 
Laboratory in Austin, Texas, using a 
proprietary 0.5-micron CMOS process.

Dr Charles S Meyer, Motorola’s 
VHSIC program manager, pointed out 
that “the half-micro process was ex
tremely challenging since it required li
thography at the limits of current opti
cal technology on a very large die and 
employed advanced process modules, 
such as triple-level metal and salicide.” 
Motorola was also the primary contact 
for the reticle subcontractor, DuPoint 
Photomasks Inc of Round Rock, Texas, 
USA.

The CPUAX is the finished product 
of the TRW-Motorola contractor team’s 
effort on the US Department of De
fense’s advanced Very High Speed Inte
grated Circuits (VHSIC) Phase 2 pro
gram. It represents the culmination of 
TRW and Motorola’s ten-year-long role 
in all three phases of the VHSIC pro
gram. In the final phase, the TRW- 
Motorola team built a chip 150 times as 
complex as those of the program’s first 
phase.

KB'S WITHOUT CFC'S
Electronic instrument manufacturer 

VDO Instruments, claims to have stolen 
a march on the Australian electronics 
industry by developing an environmen
tally friendly process for the manufac
ture of its circuit boards.

The company is apparently the largest 
supplier of original equipment automa
tive instruments in Australia, with more 
than 70% of the local market. All of 
the instruments supplied by VDO use 
circuit boards made by the company at 
its Victorian manufacturing complex.

VDO has now purchased a system 
(the first in Australia) that requires no 
chlorofluorocarbons (CFCs) to clean the 
circuit board assemblies after soldering.

The key to the success of the new 
process is the use of a nitrogen-filled 
soldering chamber, which eliminates all 
traces of oxygen. The solder is kept 
completely free of any impurities, and 
as a result, the boards need no cleaning 
afterwards.

VDO’s new system is state of the art 
with microprocessor control of all im
portant parameters.

VDO’s production engineering manager, Mr Tony Fruehwirth with samples of 
the first circuit boards manufactured by the company using a chlorofluoro

carbon (CFC) free process.
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INTEL TO BUILD PLANT IN IRELAND
After investigating a number of possi

ble sites for its main European manu
facturing plant, well-known US chip 
maker Intel Corporation has decided on 
Leixlip, in County Kindare, Ireland. 
Over a 10-year period the firm is to 
spend IR£300 million in capital invest
ment, and a further IR£250 million in 
research, development and training.

The first phase of development will

INNOVATION IN ELECTRONICS TRAINING
Victoria’s Outer Easter College of 

TAFE in Wantirna South is taking an 
innovative approach to electronics train
ing. The college is the sole Australian 
agent for an American system (de
veloped by the College of San Mateo) 
of interactive electronics training, which 
uses technology to teach technology.

The system complements electronics 
theory with hands-on experience. It 
adds to theory training by using an in
teractive video, microcomputer and a 
range of test equipment typically found 
in the workplace. It can teach electron
ics at a fundamental and advanced level 
including DC and AC electronics, semi
conductor devices and digital electron
ics.

Following the system’s successful in
corporation with electronics training at

NEWS BRIEFS 
• GSA Technology, the voice security company, has acquired the data encription 
business of Ran Data Corporation. The merged business, called GSA Ran Data, 
specialises in security for telephones, facsimiles and computers. It is located at 1 
Hall Street, Hawthorn 3133, phone (03) 822 7858.
• George Brown Group has been appointed as distributor for both the French 
company Thompson LCC and the Californian company Waferscale Integration.
• European office automation and computer companies Triumph-Adler and Oli
vetti Office have amalgamated in Australia.
• Tasmanian-based Critec has become the distributor for America's IPM range 
of uninterruptible power supplies (UPS), which will compliment the company’s 
Australian designed and manufactured products. For further information, contact 
them at PO Box 536, Hobart 7001 or phone (002) 73 0066.
• Australian data communications specialist Datacraft has brought to 17 the 
number of its offices in the Asia-Pacific region, by establishing a new subsidiary 
in Thailand.
• Anitech’s controls, instruments and components divisions have been acquired 
by Bell-IRH
• The Competitive Edge' is the theme for Australia’s International Engineering 
Exhibition, which will be held at RAS Showground in Sydney from 21-25 May. For 
further information phone (02) 332 3233.
• A conference called Oceans Australia 1990 will be held on 10-11 May at the 
World Congress Centre, Melbourne. The topics include ship building, remote 
sensing and other aspects of marine engineering. For further information contact 
the Marine Section of DITAC - phone (062) 761 205.
• The Power and Switchgear division of Utilux has moved from Kingsgrove to 
Badgally Road, Campbelltown. The firm's Industrial and Electronics division will 
remain at Kingsgrove, NSW.
• Soanar has moved its head office and warehouse complex from Box Hill to 
Maroondah Highway, North Croydon 3136.

apparently be a systems manufacturing 
plant making computers on an OEM 
basis. This will be followed by a wafer 
fabrication plant for VLSI and high-vol
ume devices, followed by a finishing 
and test centre.

The plant is expected to employ over 
a 1000 people by 1995, rising to 2600 on 
completion. Approximately 25% of 
these will be graduates.

OECT’s Wantirna and Lilydale cam
puses, it has also been developed as 
part of a training program for NEC 
(Australia). A workstation has been lo
cated at NEC’s Mulgrave manufacturing 
plant. The workstation comprising 
video, microcomputer and test equip
ment can be used by employees around 
the clock, to accommodate various pro
duction shifts. NEC’s Training and 
Development Manager, John Ring, sees 
this as a way of converting employers 
who have interest and aptitude but no 
experience, into skilled technicians in 
electronics.

Further details of the training system 
are available from Kevin van Leeuwen 
or Pat Jones at Outer Eastern College 
of TAFE on (03) 881 8888.

NEC MAKING CELLULAR 
PHONES IN MEXICO

NEC Corporation is building a cellu
lar-phone production plant in Mexico. 
The new company, Technologies NEC 
de Mexico, was established as the sub
sidiary of fully-owned NEC de Mexico, 
and NEC affiliate which currently pro
duces transmission and other communi
cation equipment.

After beginning production in this 
month, the new company will supply 
cellular phones to Central South Amer
ica including Mexico, as well as the US 
and Canada, and will produce pagers in 
October.

ERICSSON WINS S173M
TELECOM CONTRACTS

Ericsson Australia has been awarded 
two large contracts, worth $173 million, 
from Telecom Australia for the national 
cellular mobile network and the public 
telephone network.

The $150 million public telephone 
contract covers AXE digital equipment 
for new local, transit and trunk ex
changes, as well as already existing ex
changes in all states.

The AXE equipment will be manufac
tured at Ericsson’s Broadmeadows fa
cilities in Melbourne for delivery this 
year and in 1991.

The $23 million mobile telephone 
contract is for radio base station equip
ment.

STANILITE TO MAKE
RADIOS FOR ANZAC
FRIGATES

AMECON, prime contractor for the 
ANZAC frigate project, has awarded a 
major sub-contract to Australian elec
tronics firm Stanilite Pacific for the sup
ply of internal and external communica
tions equipment. The contract is worth 
over $100 million, and will involve the 
employment by Stanilite of some 90 
additional staff at its Sydney headquar
ters.

The contract covers the design and fit- 
out of radio communications, computer
ised control systems, data links and tele
phones for the 10 MEKO-designed frig
ates being made for the Australian and 
New Zealand navies. Design of the 
equipment is a joint effort between 
Stanilite and West German communica
tions company Hagenuk GmbH, which 
will share subsystems and design ser
vices.
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RAMTRON & NMBS TO 
DEVELOP 4Mb DRAMS

Ramtron Australia’s US subsidiary 
Ramtron Corporation has expanded its 
October 1988 DRAM co-development 
alliance with NMB Semiconductor 
(NMBS) of Japan. The two firms are to 
develop a second generation of high 
speed CMOS 4-megabit (4-Mb) dynamic 
random access memories (DRAMs), 40 
nanoseconds maximum access times, a 
low power standby mode with extended 
refresh times and space-saving 300 mil 
packaging. Ramtron will grant an exclu
sive manufacturing and sales licence to 
NMBS whilst retaining ownership of the 
product.

The new 4-Mb DRAMs will be sold 
worldwide exclusively by NMBS’ re
cently formed joint venture with Intel 
Corporation, the world’s market leader 
in microprocessors. The new joint ven
ture, Intel NMBS Fabrication Compa
ny, will have available to it Intel’s es
tablished worldwide sales force of 1500 
people. The new 4-Mb DRAMs are ex
pected to be made commercially avail
able during the second half of 1990.

TV EQUALISATION
SET TO PROCEED

Minister for Transport and Communi
cations, Ralph Willis, said in late Febru
ary that there would be change to the 
government’s commercial television 
equalisation policy.

Mr Willis met regional commercial 
television broadcasters in December and 
agreed to consider a number of con
cerns raised by the broadcasters at the 
meeting.

“I have now considered their submis
sion, and have also had discussions with 
representatives of the networks and 
other licensees involved in the equalisa
tion program,” Mr Willis said.

“By no means are all regional opera
tors opposed to the Government’s plans 
- indeed, as Townsville-based QTV has 
stated publicly, claims by a small num
ber of regional television operators that 
the government’s policy is threatening 
the viability of regional TV are wildly 
exaggerated.”

“On the basis of all the information 
available to me, including the submis
sion put at the December meeting, I see 
no requirement to change the policy.”

FIRST COMBAT RADIOS DELIVERED
The Australian Defence Force (ADF) has accepted delivery of the first Austra

lian-made RAVEN combat radio from the manufacturer, Plessey Australia, at a 
handover ceremony in Sydney.

RAVEN was officially presented to Major General Duncan Francis, Assistant 
Chief of the General Staff-Materiel, by Mr Edwin Matiuk, Chief Executive Officer 
of Plessey at a ceremony at Plessey’s Meadowbank factory.

The RAVEN combat radio system was developed in conjunction with major sub
contractor Plessey Defence Systems of the UK. Several thousand state-of-the-art 
RAVEN combat radios are being produced by Plessey following the transfer from 
Plessey Defence Systems of manufacturing technology.

The Australian Army, as the main user of the equipment is procuring RAVEN at 
a cost of approximately $400 million for itself and on behalf of the Royal Austra
lian Navy and the Royal Australian Air Force. It will replace a number of different 
radios currently being used by the ADF, which are difficult and expensive to main
tain.

RAVEN is one of the most technologically advanced combat radios available in 
the world today. It is a fully supported and integrated lightweight single channel 
radio system designed to provide a communication, security and electronic counter 
counter-measures capability on the modern battlefield. The system, which also of
fers significant export earning potential, will be issued to units of the ADF later 
this year.

AUST ASTRONOMERS TO USE HUBBLE 'SCOPE
Following a committment by the Aus

tralian Government to contribute 
$70,000 in funding over three years, 
Australian scientists have been allocated 
5.5% of the total viewing time for the 
first year of operation of the USA’s 
Hubble Space Telescope - which was 
due to be launched by NASA in April. 
Only the astronomers of the USA itself 
and the EEC have been allocated 
greater access to the telescope, which 
represents an investment of over US$2 
billion by the US Government.

According to Barry Jones, Minister 

for Science, Customs and Small Busi
ness, the preference given to Australian 
astronomers results from the excellence 
of the research program proposed by 
the team, led by Dr Michael Dopita of 
Mount Stromlo and Siding Spring Ob
servatories. The team is to use the tele
scope to investigate a broad range of 
topics in modern astrophysics.

The 11.3 tonne, 13 metre-long Hubble 
telescope will orbit above the Earth’s 
atmosphere, and provide images of far 
greater clarity than those available from 
the largest terrestrial telescopes.
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USA TO USE AUST 
COMPUTER TESTERS

An engineer at Prime Australia in 
Sydney has developed a device for trac
ing hard-to-find computer faults that has 
so impressed Prime’s US parent, it has 
placed an initial order for 31 units for 
international distribution.

The devices, called Controller Ac
tivity Tracers (CATs), will be assembled 
for Prime Australia by Sydney company 
Qualitech, and will use PC boards from 
Sydney-based NuTech. Prime expected 
to fulfill the US$150,000 order by April.

Twelve of the CATs will go to Prime 
Inc in the US, with the remaining 19 
shipped to Prime subsidiaries in Canada 
and Europe, including the UK, Germa
ny, Italy, Holland and Norway.

Prime Australia believes CAT’s ability 
to improve customer service produc
tivity will lead to further export orders, 
especially after subsidiaries finish evalu
ating their first units.

VIATEL IS DEAD, LONG LIVE DISCOVERY!

Telecom Australia has replaced its Viatel videotex service with Discovery, a new 
broad-range videotex service managed by Telecom’s wholly owned subsidiary Tele- 
soft Communications. The change follows a $150,000 market research study com
missioned by Telecom, which was concerned at high subscriber attrition and low 
usage rates for Viatel.

ITie study found that subscribers found much Viatel information to be poorly 
presented, out of date and incomplete, with a lack of co-ordination resulting from 
its origination from many different service providers (SP’s). The service itself was 
also found to be poorly marketed, user unfriendly, slow and frustrating in its inabil
ity to handle information or exchange files in standard ASCII form.

In contrast, the new Discovery service is being managed by Telesoft as essentially 
an integrated group of electronic ‘magazines’, with a consistent presentation format 
and user interface. It is also being marketed in an integrated fashion, with subscrip
tion, ‘user friendly’ personal computer terminal software and (if necessary) data- 
comm modem available as a complete ‘kit’.

In addition to the 40-character text format and chunky graphics of Viatel, Discov
ery offers 80-character text format. It also offers the ability to send fax and tele
grams, plus bulletin boards and file transfer facilities. The data services include 
financial and stock exchange databases, news services, community information, 
banking and shopping facilities, white and yellow page telephone directories, travel 
schedules and booking facilities, leisure services, sporting and racing news, real es
tate listings, and information regarding entertainment, accommodation and restau
rants.

Further details are available from Telesoft on (02) 956 9900 or (03) 412 1634.

ABB SUPPLYING EARTH
Public telephones in overseas and in

terstate aircraft - this is the new di
mension in satellite communications to 
be available soon for airlines operating 
worldwide routes. In addition to tele
phony, high speed data links will pro
vide passengers with message transfer 
facilities from their aircraft via on- 
ground computer links.

This will all be possible with new 
aeronautical satellite technology de
veloped by Inmarsat, the global satellite 
enterprise based in London which oper
ates a system of eight geostationery 
satellites for maritime, land mobile and 
aeronautical communications.

OTC Limited, Australia’s worldwide 
communications company and founding 
member of Inmarsat, will provide the 
new aeronautical services through its 
two earth stations now under construc
tion at Gnangara in WA.

The two OTC earth stations will have 
access to the Inmarsat satellites in orbit 
over the Pacific and Indian Oceans 
providing aeronautical and maritime 
communications. Both will be fully 
equipped with highly sophisticated satel
lite transmission equipment supplied by 
EB Nera, a member of the Asea Brown 
Boveri high-tech group of companies.

It is Asea Brown Boveri’s first move 
into satellite communications systems in 
Australia. The company is recognised as 
a world leader in the electrical engineer
ing industry.

STATION PLANT FOR AIRPHONES
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When / Think Batk^
by Neville Williams

The rise and fall
of thermionic valves or ‘tubes’ - 1
While radio/electronic technology has given birth to a 
bewildering array of components, it is probably true to say 
that, more than any other, thermionic valves provided the key 
to its early development. The story of valves remains a 
fascinating one, even though their circuit functions have now 
been largely taken over by solid-state devices.

As noted in the biography of Profes
sor Sir Ambrose Fleming, thermionic 
valve technology dates back at least to 
Thomas Alva Edison, one of the pio
neers of reticulated electric power and 
lighting.

In the early 1880s, worried by a 
cumulative blackening effect within the 
bulb of his carbon-filament lamps, Edi
son reasoned that minute, possibly 
charged, particles were being emitted 
from the incandescent filament.

To confirm this, he sealed into a num
ber of lamps a small metal plate with a 
lead-out wire attached. Sure enough, 
when the lead-out wire was connected 
to the positive side of the DC filament 
supply through a galvanometer, it regis
tered a flow of current through the cir
cuit - therefore across the evacuated 
space inside the lamp. Curiously, when 
connected to the negative side of the 
supply, there was no current.

The exact nature of the particles and 
the polarity-sensitive current was not to 
be explained until April 1897, when 
Professor J.J. Thompson of Cambridge 
University propounded the electron 
theory to the Royal Institution, picking 
up in the process decades of scientific 
‘loose ends’.

In the meantime, in October 1884, 
Edison had taken out a patent to au
thenticate his discovery - suggesting, as 
a practical application, that his modified 
lamp, used in conjunction with a galva
nometer, could serve as a means of 
monitoring the line voltage. It was a 
rather pointless application because, 
with Edison’s DC mains, the same re
sult could have been achieved by using 
a series resistor instead.

Ironically, John Howell in Edison’s 
Harrison laboratory later realised that 

the modified lamp could also function 
as a rectifier, and his findings were writ
ten up in the Transactions of the AIEE 
(American Institute of Electrical Engi
neers). Used with AC mains, it would 
usefully have complemented the 1884 
patent, but Edison did not support it 
with a further application - presumably 
because of his near-fanatical opposition 
to the alternating current systems being 
promoted by Nicola Tesla and George 
Westinghouse.

The Fleming diode
It was left to Ambrose Fleming (1849- 

1945) to exploit the rectifying capability 
of Edison’s modified lamp by adapting 
it to serve as a rectifier - or detector - 

Three early battery valves. Left, a Philips A425 triode (higher-mu version of 
the A409), with the ‘B4’ base; centre, a Condor PR41 triode with the ‘UV’ 
base; and right, an RCA type 30 with the ‘UX’ base.

of incoming high frequency (Hertzian) 
signals in wireless telegraphy receivers. 
(See Fig.l and panel).

Despite the original Edison patent, 
prior publication of the rectification ef
fect by Howell, and a parallel applica
tion by Wehnelt a few months earlier, 
Fleming was granted a patent for his 
thermionic high frequency detector in 
November, 1904. It was assigned to 
British Marconi, however, under the 
terms of Fleming’s contract as a paid 
consultant to that company.

Fleming’s detector went into produc
tion in 1907 - a device still based on 
lamp technology, but deliberately ex
ploiting electron emission for the first 
time to process wireless/radio signals.

For his part in translating the ‘Edison 
Effect’ lamp into a thermionic diode de
tector, Fleming has been widely ac
claimed as the ‘father’ of radio valves - 
‘tubes’ or ‘toobs’ in American parlance 
- but not without argument by those 
who feel that some of the credit belongs 
to others, as mentioned.

Another body of opinion supports the 
subsequent contribution of the Amer
ican pioneer Lee de Forest, who intro
duced the three-element ‘Audion’ 
(triode) in 1906. This ultimately enabled
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Valves came in a wide variety of shapes and sizes, as this montage demonstrates. At rear left is a large 807 beam 
tetrode output valve for audio and HF use, while the tiny valves at front right were used at UHF.

the electronic processing of radio signals 
to take over from the inefficient and es
sentially mechanical methods to which it 
had previously been limited.

De Forest’s ‘Audion’
Triode valves and others which 

evolved from them could directly gener
ate spectrally clean and continuous 
radio signals for wireless telegraphy, 
modulate them for wireless telephony, 
amplify them in receivers, detect or 
demodulate them and amplify them 
again at audio frequency, to achieve an 
adequate listening level from head

phones or loudspeakers.
This, along with other roles in elec

tronic test equipment, contributed enor
mously to an understanding of 
wireless/radio technology and set in 
train the electronic revolution that now 
permeates all facets of modern scientific 
research.

With hindsight, the triode was prob
ably inevitable as a successor to Flem
ing’s elementary diode, with parallel 
development by Lieben and Reisz in 
Vienna (ref. Communication Through 
the Ages, Alfred Still, Rinehart & Co 
Inc, 1946). Even so, de Forest is com

monly credited with the step that 
opened the technological flood gates.

Typically, the October 1923 issue of 
the Australasian Wireless Review car
ried a front-cover picture of Dr Lee de 
Forest, by then Professor of Physics at 
Cambridge University, UK. The sup
porting article outlines his contribution 
to communication and broadcasting, 
adding: ‘without Dr Lee de Forest’s 
valve, all this would have been impossi
ble and the world is very much enriched 
by his genius’.

In the article, as elsewhere, de Forest 
is quoted as claiming that his discovery

Fig.1: In modern terms - and very briefly - the action 
of a thermionic diode as a rectifier or detector can be ex
plained as follows:

The AC voltage is typically fed to the plate (or anode) 
via an isolating transformer in the case of a mams volt
age. or a high frequency transformer or capacitor in the 
case of a radio signal.

During each positive-going input half cycle, electrons 
are attracted away from the heated filament (or cathode) 
the cyclic loss of electrons appearing as a sequence of 
positive-going pulses at the cathode, as indicated.

These can be merged into a continuous DC voltage by 
the use of a series resistor (or inductor) and a storage 
capacitor serving as an electrical filter. Relatively large 
values are necessary to filter the pulses from 50Hz mains 
into pure DC to power electronic equipment.

Where a diode is being used to rectify (or demodulate 
or detect’) amplitude modulated radio signals, the filter 
components are normally much smaller values, selected 
so that they will smooth out the pulses of the high fre
quency carrier without unduly attenuating the much lower 
frequency voice (or code) modulation.

In practical equipment, diode rectifier detector circuits 
are configured in a variety of ways for design conven
ience. but the basic principles remain as shown.
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When I Think Back
was the outcome of a personal quest for 
a radio detector unencumbered by pat
ents. It had led him from independent 
research into gas-flame devices to the 
use of incandescent filaments, experi
ments with ‘soft’ (inert gas) Edison ef
fect diodes with supplementary bat
teries, and ultimately to a lamp with 
two internal plates - one to collect 
emitted electrons and the other to inject 
the incoming wireless signals into the io
nised gas environment.

From there it was but a short step to 
a ‘grid’ of wire to interpose the signals 
directly into the electron stream. All of 
this, it would appear, was in the context 
of seeking a patent-free detector, with 
little immediate appreciation of the Au- 
dion’s potential as a signal generator or 
amplifier in its own right. (For a simple 
explanation of the triode valve see Fig.2 
and the associated panel).

Patents & brands
Unfortunately for de Forest, his 

elaborate explanation of how he de
veloped the Audion ‘detector’ did not 
impress the court. The Audion was held 
to be a significant improvement on the 
Fleming diode - a ruling that left de 
Forest and Fleming/Marconi with inter
locking patent obligations.

With a high level of sensitivity about 
patent rights in the infant wireless com
munications industry, the end effect of 
the ruling was to inhibit production and 
research into thermionic devices, both

Radiokes claimed that its type 200A 
detector offered ‘more power’, in this 
advertisement from the July 29, 1927 
issue of ‘Wireless Weekly’. It would 
have been imported, probably from 
the USA.

For Sale Everywhere
De Forest Valves

D.V.5
Filament 5 volts 

.25 amp.
12/-.

D.V.S 
Filament 3 volts 

.06 amp.
13/6

Also imported from the USA in 1927 were these genuine de Forest ‘Audion’ 
triodes, with differing filament ratings but both with the ‘UV’ base.

by the patent holders and by indepen
dent companies that might otherwise 
have become involved under a less am
biguous licence situation.

With the outbreak of war in 1914, the 
critical need for improved communica
tions gradually overtook patent restric
tions to the point where US authorities 
legislated immunity from patent obliga
tions for any indigenous manufacturer 
able and willing to produce ‘tubes’ for 
military use. Apart from encouraging 
new manufacturing techniques, the invi
tation made it necessary to standardise 
tube types and specifications needed for 
military and other essential equipment.

After the war (1919) the US govern
ment was keen to see the American 
radio industry retained as an indepen- 
dendent, self-sufficient entity, with 
radio tube manufacture as a core activi
ty-

With this in view and with Govern
ment blessing, RCA (Radio Corpora
tion of America) was formed to take 
over the interests of the Marconi Wire
less Telegraph Co of America. Twelve 
months later, in July 1920, RCA con
cluded a landmark cross-licensing agree
ment with AT&T (who had earlier ac
quired de Forest’s patents), GE, and 
subsequently Westinghouse, setting the 
scene for the production of standardised 
American radio tubes by the above 
companies and by independents under 
licence. The agreement had important 
ramifications worldwide, and certainly 

TYPE D.V.5—Takes 5 volts at 
à-amp. on filament 12/- each 
Plate Voltages, Detector, 18-224 

volts.
Plate Voltages, Amplifier, 60-150 

volts.

TYPE D.V.3—Takes 3 volts ac 
.06 of an amp. on filament.

—13/6 each

Plate Voltage, 16-224 volts,
Detector.

Plate Voltage, 60-120 volts, 
used as an Amplifier.

Both Types fit Standard 
American Socket.

for Australia, right up until the end of 
the valve era.

In Britain

The British valve industry, on the 
other hand, was far less structured. This 
resulted in a confusing proliferation of 
valve types, in sharp contrast to the 
American marketing scene.

Fleming’s thermionic detectors - ar
guably the first-ever wireless valves — 
were assembled by the Edison and 
Swan Electric Light Company (Edis- 
wan). During the war and into the 
1920’s, other companies got into the 
act, all producing valves reflecting their 
independently evolving technology - 
with different design, different type 
numbers and different specifications.

In the late 1920’s Ediswan merged 
with BTH and Metropolitan Vickers, 
and valves which had been marketed as 
‘Ediswan’, ‘BTH’ and ‘Cosmos’ were 
phased out, rationalised and re
launched under the one brand name: 
‘Mazda’.

While the objective was praiseworthy, 
it was compromised by a dogged deter
mination to establish and maintain a 
standard range that would be uniquely 
British. One anomalous result was the 
adoption by Mazda in the mid 1930’s of 
an octal (8-pin) base that looked identi
cal at first glance to the American octal, 
but with dimensions sufficiently differ
ent to render them incompatible. In the
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CHARACTERISTICS :

inside 
the famous

B406
The Nlw Wonder Vai ve

a filament
so.strong only a deliberate jar can break it.
so tough it can be tied like string even after burn

ing for many hundreds of hours.
so rigidly supported by extended anchorages 

that all vibration is eliminated, and characteristics remain 
constant throughout its life.

SO long that it gives more than five times the 
emission surface of an ordinary filament.

a working temperature
Fit. Volti................................ 

Philips’ were rather proud of their B406 Dutch-made ‘wonder valve’ in 1927. 
Note the internal construction, and the modest amplification factor. Like the 
A425 it used the European ‘B4’ base.

marketplace, it was interpreted as yet 
another example of British ‘bloody- 
mindedness’.

The end result was that the British 
valve market finished up as confused as 
ever, with the uniquely British Mazda 
range, Mullard with overseas connec
tions but mainly following the lead of 
Philips in Eindhoven, and the 
STC/IT&T group making and marketing

so low that no glow is discernible when working

American types under the ‘Brimar’ 
label. Over and above these were a 
dozen or more independents still doing 
their own thing, plus an assortment of 
other brands and types coming in from 
across the Channel.

It may well be that other nations had 
similar problems, but Australian enthu
siasts were conscious of the British and 
American scene because, up until the 

early 1930’s, most of our valves came 
from those two sources.

If I appear to be more than usually 
conscious of the diversity of valve types, 
it is not without reason.

Back in the mid 1930’s, one of my 
jobs in the Applications section of the 
Amalgamated Wireless Valve Co was to 
keep track of every valve type men
tioned in technical literature, irrespec
tive of age, application or country of 
origin. The Company reasoned that, so 
informed, they would be in a better 
position to help customers contrive sub
stitutes for unfamiliar valves in overseas 
equipment.

In this computer age, the task would 
be reasonably manageable with a PC 
and an ordinary database program. But 
in the 1930’s, it required manual entries 
in a jumbo-size loose-leaf journal, and 
was one of the most tedious tasks one 
could possibly inherit. But I’m getting 
ahead of myself.

Personal memories
As a lad in the country, during the 

1920 s, the only wireless receivers I saw 
were traditional battery sets, assembled 
on a baseboard and black bakelite 
panel, and housed in a polished wooden 
box with a hinged top lid.

Lift the lid and you’d be faced with a 
couple of tuning condensers (capaci
tors), tuning coils (if not mounted on 
the front panel), a couple of interstage 
audio transformers and two or three 
rheostats (variable resistors) controlling 
the filament voltages. More important
ly, there’d be the valves, always the 
glamour components: three in a small

THE TRIODE - signal amplifier

F1G.Z

Fig.2: Triodes require an appropriate filament supply 
voltage, a considerably higher DC (HT) voltage for the 
plate, and provision to maintain the grid at a suitably 
small negative potential (or bias') relative to the filament. 
The voltages vary with the valve type and the desired 
operating conditions, and are normally specified in valve

makers' manuals and charts.
Incoming low or high frequency signals, applied to the 

grid via an input transformer or coupling capacitor, are 
superimposed on the bias voltage, causing it to vary in 
cyclic fashion around its mean value.

Typically, a positive-going half-cycle of signal reduces 
the negative bias, allowing more electrons through to the 
plate. The extra plate current through the output load - a 
transformer or resistor - results in a downward half-cycle 
in plate voltage.

Negative-going signal excursions produce exactly the 
reverse effect.

Assuming that the circuit is operating as normal, the 
overall output waveform will be a replica of the input, but 
much larger in amplitude and effective power level. In 
short, the input signal will have been amplified without 
significant waveform distortion, allowing it more effectively 
to drive a loudspeaker, or excite an aerial system in the 
case of a transmitter.

As mentioned in the text, triode valves can also be 
used to sustain oscillation in resonant circuits, thereby 
generating relatively pure signals over a wide range of 
audio and radio frequencies.
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When I Think Back
set, four in the average family model 
and five or more where the owners 
could afford that many and the cost of 
the batteries to run them.

The most impressive valves at the 
time were those with clear glass en
velopes, gleaming metallic electrodes 
and a filament that lit up like a torch 
globe. They certainly looked the part, 
but they also consumed a lot of energy 
from the ‘A’ (filament) battery, necessi
tating frequent visits to the local garage 
to have it re-charged.

I was to learn later than those early 
‘bright emitter’ valves used pure tung
sten filaments, which had to be run at 
white heat to ensure sufficient electron 
emission. They needed 4 to 5 watts of 
power to reach the required tempera
ture, and were only able to produce an 
emission current of around 1 milliamp 
per watt - enough for detectors and 
general purpose amplifiers, but insuffi
cient for valves called upon to drive a 
loudspeaker. So-called ‘power’ valves 
required an even larger and hungrier 
filament.

Then, in 1923, a fortuitous production 
error at the American GE factory re
sulted in a batch of general-purpose 
triodes being fitted with a filament fash
ioned from the tungsten normally used 
for lamp making - which contained a 
small quantity of ‘thoria’, a slightly 
radioactive rare earth. To everyone’s 
surprise, the flawed tubes exhibited a 
marked increase in emission efficiency.

Subsequent investigation showed that 
‘thoriated’ tungsten had a potential 
emission efficiency of 25mA per watt - 
but, against that, it was extremely sensi
tive to the presence of residual oxygen 
in the envelope. Before it could be used 
in valves, GE had to include a pellet of 
magnesium to serve as a ‘getter’ to ab
sorb stray oxygen molecules. When the 
pellet was vapourised during final 
evacuation, a thin layer of metallic mag
nesium condensed on the inner surface 
of the bulb, giving these valves a 
characteristic mirror-like appearance.

Lower drain
In Australia, the best known type 

using a thoriated tungsten filament was 
the 201-A, a general-purpose triode 
made by several American manufactur
ers and fitted with a filament rated at 
5V/0.25A - intended to operate from a 
6-volt storage battery via a filament 
rheostat, as mentioned earlier.

The 201-A was a plug-in replacement 
for the earlier bright emitter type 201, 
but while it offered lower filament

As this rear-view sketch of the ‘Marco Four’ receiver of 1927 shows, there was 
little to early sets apart from coils, tuning capacitors, transformer and valves 
- here shown missing from their sockets.

drain, it was still far from economical, 
with four valves adding up to a total of 
1 amp.

As it happened, further research es
tablished that a dramatically greater 
emission efficiency of around 250mA 
per watt could be achieved by using a 
light gauge filament, coated with certain 
alkaline earth compounds. This kind of 
filament could operate, in practice, at a 
dull red heat, often being barely visible 
in dim light through the getter-coated 
envelope.

British and continental manufacturers 
grabbed a large slice of the Australian 
market during the 1920’s with a steady 
stream of the new ‘dull emitter’ valves, 
notable for their low filament drain but 
more vulnerable than their earlier and 
more rugged American counterparts. 
The very frail filaments did not take 
kindly to vibration and jarring, or to 
inadvertent voltage overload.

Microphonic effects were also com
monplace, with receivers emitting howl
ing noises when vibration caused rela
tive movement between the filament 
and the grid. This, in turn, gave rise to 
anti-noise sockets, using rubber suspen
sion or springs to cushion the valve con
cerned - most frequently the detector.

Even so, I still look back with consid
erable respect on valves like the Philips 
A409 general purpose triode, A415 
high-gain detector and contemporary 
types from Mullard, on which many 
Australian enthusiasts came to rely.

Advertising hype
Throughout the 1920’s, radio maga

zines carried valve advertisements ex
ploiting every conceivable marketing 
‘angle’.

‘Sweet’, ‘quiet’, ‘noise-free’, ‘non-mi- 
crophonic’, ‘long-distance’ reception 
were par for the course. Cossor got it 

all together in a 1923 Wireless World, 
describing its new red-top P-2 triode as 
“Like a magic carpet - transports you 
everywhere". “It will enable you to pick 
up stations”, they said, “which were 
previously out of your reach. Your set 
will be more stable and less liable to 
self-oscillation, and you will notice a 
marked absence of distortion and micro- 
phonic noises”.

GWI, ‘the valve with a silver lining’, 
featured a ‘non-vibrating anode and 
grid’. Lustrolux boasted their non-de- 
pendence on filament rheostats, empha
sising ‘simplicity of control’. Clearatron 
offered the presumed attraction of 
American design coupled with fabrica
tion in a British factory.

Louden boasted an economical fila
ment which also ‘enjoys long life be
cause the harmful charges which would 
otherwise continually bombard it are 
forced through the spiral anode out of 
harm’s way’. That sounds like a most 
desirable attribute, except that, even 
now, I haven’t the faintest idea of what 
they were talking about!

Back in the country, my father and 
others of his generation would study 
such advertisements and wonder how 
much better their wireless sets might be, 
if they could be re-equipped with valves 
like that. Just occasionally, someone 
would save up enough to indulge their 
fancy, triggering a round of ‘horse-trad
ing’ for the ones that were no longer re
quired.

Swapping valves around in those days 
was easy enough, provided one didn’t 
overlook the filament voltage. Most sets 
used tubular bakelite bayonet sockets, 
with standard filament, grid and plate 
connections and one could plug in al
most any 4-pin valve with a UV or UX 
base. By the time you’d done that a few 
times you were accepted as an experi
menter! ®
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* 289 Latrobe Street, A,
MELBOURNE

PHONE: (03) 602 3499 FAX: (03) 670 6006 Q
SYDNEY (Office only): (02) 906 2411

FREE WHOLESALE PRICE LIST
(SEND BUSINESS CARD)

ON OUR COMPLETE 
RANGE OF PRODUCTS

DIODES & OPTOS
1N914....
1 N4148...
1 N4004... 
1N4007...
1 N5404...
1 N5408...
W04........
BR64.......
BR104....
RS404......
C103B......
C106D.......
BT136-500
BT137-500
BT138-500
BT139-500
3mm
3mm
3mm
5mm
5mm
5mm

LED RED 
LED GRN 
LED YLW 
LED RED 
LED GRN 
LED YLW

REC LED RED 
REC LED GRN 
REC LED YLW 
HDSP7301 ...
HDSP7303 ... 
HDSP5301 ... 
HDSP5303 ... 
4N28............... 
4N33............... 
4N35...............  
4N38...............  
6N138.............  
MOC3021 ......  
MOC3041 ......

.0.04 

.0.03 

.0.04
0.06 

.0.14 

.0.16 

.0.35 

. 1.00 

.2.00 

.1.20
0.65 

.0.85
1.20 
1.50 
2.00 
2.50 
0.10 
0.12 
0.12 
0.08 
0.14 
0.14 
0.20 
0.28 
0.28 
1.50 
1.50 
2.00 
2.00 
0.75 
0.90 
0.90 
0.90
3.80 
1.20 
1.65

TRANSISTORS
BC107.............................
BC108.............................
BC109.............................
BC177.............................
BC178.........................
BC179..............................
BC327..............................
BC328..............................
BC337..............................
BC338.............................
BC546..............................
BC547..............................
BC548..............................
BC549..............................
BC556..............................
BC557..............................
BC558..............................
BC559..............................
BD139..............................
BD140...........................
BU126A ...........................
BU208A .......................
BU326A ...........................
BU406D ...........................
BU407D ...........................
BUX80.........................
MJ2955.............................
MJE13007........................
MJE2955T........................
MJE3055T........................
TIP31C......................
TIP32C...........................
2N3055.............................
2N6123........................
2SJ56 ..............................
2SK176...........................

.0.35 

.0.35 

.0.35 

.0.35
0.35 

.0.35 

.0.12
0.12 

.0.12 

.0.12 

.0.07 

.0.07
0.07 
0.07 
0.07 
0.07 
0.07
0.07 
0.35 
0.35 
2.00 
2.50
2.10 
1.90 
1.75
3.50 
1.10 
1.95 
0.85 
0.85
0.65 
0.65 
1.20 
0.80 
8.50
9.00

MICRO’S 
63B09P............................ 17.50
64180R1 P8......................18.50
65C02................................. 6.00
65C22................................. 8.50
68B09P........................... 1 2.75
68B21................................. 5.00
68B50................................. 6.00
68000P-10....................... 14.50
8031.....................................5.60
8039.....................................8.00
80C39................................. 8.50
8250..................................14.00
82C50................................1 5.50
8255.....................................4.00
82C55................................. 5.00
8279.....................................3.75
Z80A CPU...........................3.00
Z80B CPU...........................5.50
Z80C CPU...........................6.00
Z80H CPU.................................. 1 2.00
Z80A PIO............................ 3.00
Z80B PIO............................ 5.50
Z80C PIO............................ 6.00
Z80H PIO......................... 10.00
Z80A SIO............................ 8.50
Z80B SIO.................................. 1 0.00
Z80C SIO.................................. 1 2.00

FOR ALL OTHER IC’S NOT IN 
THIS LIST, E.G. DIGITAL IC’S, 
LINEAR IC’S, KEEP LOOKING 
FOR OUR AD IN FUTURE 
ISSUES OF THIS MA GAZINE OR 

PLEASE CONTACT US.

ALL PRICES INCLUDE SALES TAX. TAX EXEMPT AND OEM P.O. A
Freight: The prices quoted are ex Store, cost of delivery and the risk of loss in transport fall upon the purchaser 

For the convenience of customers, delivery can be arranged through the supplier at the schedule of rates set out 
oe low.

Minimum 1. Local Post $2.50
Charge 
ONLY

2. Interstate Post $3.50
3. Carrier, Melbourne & Metropolitan — $5 up to 3kg.
4. Carrier: Interstate — $10 up to 3kg.

Only SMALL ITEMS will be sent by post
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Dynamos and Alternators -
There are many names that will live forever: Faraday, 
Ampere, Volta and Ohm, to name but a few. But how about 
Pixii, developer of the DC generator, and Jablochkoff, inventor 
of ‘The Elliptic’? The source of this information is a marvellous 
old book, published in 1884 - one that we couldn’t pass up 
sharing with our readers.

It is not often that a really old book 
on electricity is made available to us. 
The owner, Bill Sounness came into 
possession of the book, titled Magneto 
and Dynamo Electric Machines, follow
ing thé recent death of his grandfather. 
It’s a fascinating book, as I hope this ar
ticle will show.

The book was published by Symons & 
Co, 27 Bouverie Street, London in 
1884, as part of their ‘Specialist Series’. 
Others in the series include Vol.11, ti
tled Gas Engines (ready November 
1884), Vol.Ill on Ballooning (ready 
December 1884) and two others on 
electricity (in the press) on Primary Bat
teries (Vol.IV) and Arc and Incandes
cent Electric Lamps (Vol.V).

The book I’m describing is Vol.I, sug
gesting it was released early in 1884. 
The publisher’s precis describes the 
book thus: ‘Vol.I: Dynamo and Mag
neto-Electric Machines. By Paget Higgs, 
LL.D.. D.Sc., &c., &c. With the use of 
the German Original by Glaser de Cew, 
translated by F. Krohn. Crown 8vo, pp. 
xiii.-301, with 61 Illustrations, cloth, 6s.’

‘This volume contains the theory. 

brief description of, and results ob
tained. with the best construction of 
Dynamo-Electric and Magneto-Electric 
Machines, and with electrical ‘storage’, 
so far as this latter may be considered 
as an auxiliary in the regulation of the 
current of such machines.’

On closer examination, it seems Dr 
Paget Higgs, in collaboration with a 
Professor Charles Forbes, edited - 
rather than wrote - the book, although 
Dr Higgs is attributed with ‘many addi
tions.’ Here are some of the highlights 
of this fascinating book.

Preface
The short preface, signed ‘the Editor' 

starts by quoting the original German 
author, who says: ‘Few years only have 
elapsed since magneto- and dynamo
electric generators began to be em
ployed in practice, and the experience 
gained with regard to them is, there
fore, comparatively limited. But we are 
beginning to see that the machines as 
yet constructed are still capable of con
siderable improvement, and that by a 
rational construction we shall be able to 

increase their value.*
The Editor then adds his bit, stating 

(in effect) that the aim of constructors 
of dynamos has been primarily to ‘ar
rive at some novelty, or to attain some 
hitherto unapproached dimension, in 
order to secure a valid patent or to im
press the public.’ He laments the long 
suffering public, declaring 'that now the 
public has become educated (and very 
dearly they have paid for this educa
tion)...’

The conclusion to the preface, how
ever, puts it all into context: ‘... for a 
time it was a machine regarded as likely 
to revolutionise all the mechanical 
world; now it is coming to be consid
ered in its true light as a very valuable 
aid and auxiliary to steam and other 
prime movers, extending their sphere, 
and making more easy their applica
tion.' Oh, Ye of little faith!

Measurements used
The standards employed in the book 

for electrical measurement are based on 
the old CGS (centimetre-gram-second) 
system. They lack a certain amount of 
precision by today’s standards, and in
clude some of the following:

‘The Ohm, unit of resistance, 105 
CGS units. I ohm is about equal to the 
resistance of 48.5m of pure copper wire, 
Imm in diameter at 0°C.’

The volt is described as: ‘a unit of 
electromotive force = 10 s CGS units. 1

This colossus is Gordon's alternator, not unlike a 
modern unit. The mechanic with moustache gives an 
idea of its size, although he would only earn S2.64 per 
week if he worked for Mr Gordon

Fig.1: Pixii s DC 
generator is described 
as being the first 
practical application of 
Faraday’s discovery of 
electromagnetic 
induction.

Fig.2: ‘Stohrer considerably 
increased the efficiency of 
magneto-electric machines by 
increasing the number of the 
magnets as well as the number 
of armature bobbins.' It’s also 
belt driven.
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1884 style!
by PETER PHILLIPS

volt is about 5 to 10 percent less than 
the electromotive force of a Daniell 
cell.’

Current, measured in Amperes is de
fined as the unit of ‘strength of current 
= 10"' CGS units' In practical terms, 1 
ampere is ‘the current which, driven by 
the unit electromotive force, is able to 
traverse the unit of resistance in one 
second.’ The Coulomb, ‘unit of electri
cal quantity' is also equal to TO"' CGS 
units.’

The horsepower (HP) is listed as 
watts/746, but the ‘cheval de vapeur’ is 
given as watts/735. I know ‘cheval’ is 
French for horse, but I am not sure 
about the ‘de vapeur’. Anyway, one of 
these is not as powerful as a conven
tional horse, evidently.

The introduction
The book starts with a discussion on 

the development of the dynamo. Fara
day, who is now generally attributed as 
being the inventor of the dynamo, is 
given very scant referral. ‘Faraday’s re
searches on the phenomena of induc
tion, formed the theoretical basis for 
the construction of electric machines.’

According to Collier’'s Encyclopedia, 
Faraday built the first crude electric 
motor in 1821, and developed a disc dy
namo in 1831. But Higgs states: ‘It is to 

Fig.3: The Siemens machine is not 
unlike a modern magneto, despite 
being developed in 1857.

Fig.4: The construction 
details of the Alliance 
alternator shows the 
copious use of permanent 
magnets. This machine 
was intended to power the 
arc light in a lighthouse.

Pixii that the honour is due of having 
made the first practical application of 
the discovery (of electromagnetic induc
tion). He constructed the first magneto
electric machine in 1832.’ This contriv
ance is shown in Fig.l. As the picture 
shows, the rotor is a permanent magnet, 
sharing the shaft with the commutator 
that switches the induced currents from 
the fixed coils.

Others, so Higgs goes on, took the 
basic Pixii invention and rearranged it. 
The drawing of Fig.2 shows the Stohrer 
adaptation, with its fixed magnets, and 
rotating coil assembly. This machine 
was ‘so satisfactory that subsequent in
ventors, adopting his idea, continued to 
increase the number of the armature
bobbins and magnet-poles, and in this 
way succeeded in obtaining currents of 
remarkable strength...’

Higgs also records ‘A notable modi
fication in the construction of magneto
electric generators was made by Dr. 
Werner Siemens, of Berlin, in 1857, 
who greatly improved the shape of the 
armature-bobbins.’ This device is shown 
in Fig.3.

Alternators
The machines discussed so far are for 

‘generating continuous currents’, and

Fig.5: The De Meritens machine is 
considered by many to be the best 
alternating current machine available.' It 
looks similar to that shown in Fig.4. but 
apparently uses a peculiar' construction 
of the armature details of which are 
shown in Fig.6 below.

Fig.7: The Siemens-Halske alternator has an armature 
comprising coils wound on perforated wooden bobbins, 
attached to the rim of a wheel. It also does away with a 
permanent magnet field, using a dynamo to supply field 
current to the field coils.
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Dynamos
Chapter I now gets down to the nitty 
gritty of ‘today’s’ machines, in particular 
to those generating alternating currents. 
Higgs states: ‘The first large alternating 
current machines were constructed by 
the ‘L’Alliance' Company, and were in
tended for the production of the electric 
light in lighthouses.’

The ‘current model’ developed from 
that invented by Nollet, Professor of 
Physics at the Military College of Brus
sels is shown in Fig.4. The De Meritens 
machine, ‘considered by many engineers 
to be the best alternating current ma
chine...’ is shown in Fig.5, with a close 
up of the magnet to coil set up in Fig.6.

The Siemens-Halske machine, shown 
in Fig.7 does away with the permanent 
magnet concept, and has its own excit
er. The rotor has bobbins wound on 
wooden cores ‘which are perforated for 
the sake of ventilation.’

But my favourite is Brush’s machine, 
shown in Fig.8. Sleek and looking like 
something from the film Metropolis, 
this machine is described as being the 
most efficient of the lot.
DC machines

Chapter II commences ‘The funda
ment on which nearly all direct current 
generators are constructed is Pacinotti’s 
ring-armature, which, however, only at
tains its full importance in connection 
with Gramme’s ingeniously constructed 
collector (commutator).’

1 am not going to try and describe ei
ther of these devices, but rather take 
the available space to reproduce some 
of the remarkable looking DC genera-

Fig.8: For stylish appearance, the Brush 
machine of 1881 surely takes first prize. 
Higgs describes it as being ‘..the most 
efficient of the machines that primarily 
generate alternating currents.’

permanent horseshoe field magnet.

Fig.9: Breguet of Paris is attributed with 
having developed this laboratory-use-only 
DC generator. It uses a laminated

tors of the time. By now, Higgs is refer
ring to machines existing around 1870 
or so. The first, shown in Fig.9 is the 
Breguet device, a unit suitable for labo
ratory use, featuring a laminated field 
magnet.

A natural development of this is the 
Gramme machine, shown in Fig. 10. 
Gulcher’s dynamo, a machine ‘intended 
for currents of large quantity but low in- 
tensity’(?) is shown in Fig.11. This ma
chine ‘will supply six Gulcher lamps of 
1,300 candle power when working at the 
rate of 940rpm and using 10 horse
power.’

Siemens' plating generator is depicted 
in Fig. 12, in which ‘three are employed 
in the Royal Foundries, at Oker. With 
each of these, five to six hundredweight 
of copper is precipitated daily, eight to 
ten horse-power being required.'

Maxim’s generator, shown in Fig. 13 

has a regulator, the operation of which, 
though ‘described in Chapter IV’ is not 
immediately obvious.

And finally, Edison’s DC machine is 
shown in Fig. 14. Higgs describes this 
machine as being ‘remarkable for its di
mensions, and well deserves the atten
tion of the technologist on account of its 
practical construction, which follows 
certain theoretical laws.’

Higgs continues: ‘Fig. 14 represents 
one of the 12 large generators that are 
at present set up in New York, in a 
large central station whence a portion of 
the city receives the current for lighting 
with incandescent lamps.’

Some heavy theory
What follows in chapters III to XII 

can only be described as ‘engineering 
mathematics.’ And some of it is very 
complex. The aim is to describe the

Fig.10: The Gramme DC generator of 1873 weighs
177.3kg. of which 47kg are due to the weight of the Fig.11: Gulcher’s generator can supply six Gulcher arc lamps ol 1.300 
copper. candlepower, requiring 10HP to do so.
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Fig.12: The Siemens plating machine certainly 
looks the part. The electro-magnets of this 
machine are encircled by thick, square sectioned 
copper bars, making seven turns around each 
limb of the magnets.

Fig.l3: Maxim’s 
dynamo-electric generator 

features a regulating device 
that ‘excited great interest at 

the electric exhibition in Paris.’

Predictably, the names of Weston, 
Siemens and Edison crop up regularly, 
although the book pre-dates Tesla by a 
few years. Tesla didn’t arrive in New 
York until 1882, and it wasn’t until 1887 
that he started to make an impact with 
his revolutionary ideas of the rotating 
magnetic field.

sion, which must be maintained within 
certain limits to prevent the arc from 
becoming unsteady. This requires that 
the internal resistance of the generator 
be judiciously arranged.’

The use of generators in telegraphy is 
described, in which ‘The first experi
ments were carried out in India, in the 
autumn of 1879, by L. Schwendler, who 
conducted a portion of the powerful 
current of a dynamo used in the tele
graph workshops of the Alipore govern
ment for lighting, through the 850 miles 
of telegraphic wire between Agra and 
Calcutta, and with it he was able to 
transmit a number of telegrams without 
change being noticed in the brightness 
of the electric light, for the portion of 
the current conducted away was only 
about .004 of the total current.’ This is 
also remarkable in that it has to be the 
longest sentence in the book...

magnetic needle, and the teeth of this 
engage in the gearing (P) on the axis of 
the pointer. By this arrangement the de
flection of the pointer is made ten times 
that of the magnetic needle, and if the 
construction of the instrument is such 
that up to 36° the deflections of the 
needle are proportional to the strength 
of current, 360° of the pointer’s deflec
tion will have this proportionality. Be
sides this, the axis of the needle, as well 
as that of the pointer, is connected with 
a very sensitive spiral spring S and S’ 
respectively.’

The description then bogs down in a 
most complex dialogue that somehow 
fails to portray the basic principle of 
operation. Higgs is more interested in 
the gearing and spiral spring concept 
than the means of actually deflecting 
the pointer. I think the unit is a moving 
iron device, although it is difficult to tell

Measuring instruments
The names Ayrton and Perry are still 

known today, and Higgs includes a sup
plement on the ‘dynamo-meter’, the 
‘volt-meter’ and the ‘am-meter’ de
veloped by these erstwhile professors.

The dynamo-meter is totally mechani
cal, and was used to measure the 
‘amount of work transmitted’. Although 
several meters are described, the volt
meter of Fig. 15 is certainly the most 
complex. The description is not entirely 
clear however.

This instrument incorporates ‘a very 
fine cog-wheel (W) in the axis of the 

technology, and to support the state
ment that ‘Numerous experiments have 
also proved that the machines for con
tinuous currents are always to be pre
ferred when it is desired to obtain the 
largest possible yield of work. For the 
conditions of resistance and rate of rota
tion being the same, these machines 
give about 35% more effect in the lumi
nous arc than the alternating current 
machines.’

Readers may recall the Tesla/Edison 
argument of AC versus DC, and no 
doubt Edison would have brandished 
his copy of Higgs while he electrocuted 
a few cats to prove his point.

It seems also that Paget Higgs himself 
was no mere theoretician. He describes 
his own work concerning exciting the 
field of a dynamo, and the problems as
sociated with getting the initial burst of 
magnetising current at start up. The 
mathematical proofs of all sorts of ex
periments are full of terminology long 
since discarded, and some of it looks 
rather suspect.

For example, concerning Photometric 
Determination: ‘Now, from Table II 
(not labelled in the book, unfortunate
ly), we see, that as the whole of the 
electrical work done by the battery was 
equal to 3,809,000 kgrs.-mm., each Car- 
cel power per hour cost 3809000/163.9 
(= 23,229)kgrs-mm. per hour, or 6.4 
kgrs.-mm. per second.’ Make what you 
can of all that!

A lot of detail is included concerning 
the specifications of generators used to 
provide power for lighting. In general, 
arc lamps are the light source, requiring 
‘a powerful current at considerable ten-

Fig.l5: This Ayrton-Perry voltmeter 
uses gearing and has return springs.

Perhaps you can figure out how it 
works!

Fig.l4: Edison’s DC generator of 
1884 is no baby. It has water 
cooled journals, weighs in at 
44,820lbs (20 tonnes) and uses a 
Siemens cylinder armature.

‘ «
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from either the diagram or the text. 
Anyway, it’s certainly an interesting de
vice, regardless of how it works!

The latest
The final chapter is titled ‘Latest 

Constructions of Generators.’ It was 
this chapter that first attracted me to 
the book, particularly the following de
scription of ‘The Elliptic.’ I’ll let Higgs 
tell the story:

‘Jablochkoffs new generator, termed 
‘The Elliptic’ is an attempt to advance 
in the construction of electric generators 
by reducing the mass of the magnetic 
parts liable to a change in polarity. As 
shown in Fig. 16, the generator consists 
of two coils, one of which is immovable 
and is placed in a vertical plane. The 
other moves on a horizontal spindle to 
which it is inclined.

At the same time, the plane of the 
vertical immovable coil is not placed 
perpendicularly to the axis of rotation 
of the movable coil, but makes an angle 
with it, which is determined by experi
ment and is dependent on the condi
tions under which the machine is to 
work.’

The description continues, making the 
point that this machine can also be an 
‘electro-motor’ and in a rather arguable 

statement, asserts that: ‘These genera
tors are remarkable for their simplicity 
of construction, and in this probably no 
machine surpasses it.’

But the concluding sentence seems to 
suggest the Jablochkoff Elliptic may not 
quite catch on: ‘At present the effi
ciency of these generators, however, ap
pears in practice to be low.’ Pity, as it is 
such a wonderful looking contraption.

The big daddy of them all is one of 
the last generators to be described. ‘In 
Gordon’s alternating current generator 
(lead picture) we have the second colos
sal machine. A large number of those 
electrical engineers who have in view 
the erection of large central stations, 
...believe this is best attained by putting 
up generators of gigantic proportions. 
The first generator which seems to an
swer this purpose was built by Edison; 
120 horsepower (around 90kW) is nec
essary to work this generator, and about 
1,000 incandescent Edison lamps, of 16 
candle power each, can be supplied by 
it.’

The Gordon generator has a length of 
four metres, and weighs 18,000kg. 
When running at 140 rpm, the total out
put current is around 5,000 amperes. 
With 1,300 Swan lamps of 20 candle 
power distributed over a circuit of 21km

Fig.16: The Jablochkoff Elliptic. This 
machine unfortunately has a low 
efficiency in practice, but can also 
operate as a motor. Don't you just love it? 
connected to this generator, only half 
the current capability was required, ac
cording to tests conducted at Greenwich 
in 1883.

Gordon also offers a costing for elec
tric lighting in London, concluding that 
a total capital expenditure of 200,000 
pounds would be required to establish a 
station capable of powering 60,000 
lamps of 20 candle power each. He 
budgets for an annual wage and ‘super
intendence’ bill of 5,390 pounds for 63 
persons, which equates to a weekly 
wage each of $2.64. But then water is 
only 6d per 1000 gallons, so one can’t 
complain.

Continued on page 124

STANDARD 
DIODE 
ARRAYS
Now Allen-Bradley is offering Australian 
industry a complete range of cost competitive 
single-in-line Standard Diode Arrays. There are 
3 types available, all based on equivalents of the 
1N4148 high speed Diode. This new range will 
enhance our existing thick film custom and 
standard networks and hybrids.

Standard Diode Arrays features:
• Compact Size.
• 7 to 20 Pins Single in Line
• Variety of configurations.
• Thermal tracking between Diodes.
• Improved operating temperature +40°C to 

+125°C.
• Epoxy resin conformal coating.
• 96% Alumina Substrate
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Digital Storage Scope 
HM205-3:
This truly innovative feature- 
packed scope provides digital 
storage capability with 20 MHz 
max. sampling rate — all at an in
credibly low and unbeatable 
price. “High-tech” digital storage 
you can afford!

Modular System 
HM8000:
A full range of space-saving, in
terchangeable plug-ins — profes
sional but low in cost!
Multimeter, function-, pulse-, sine 
wave generators, counter/timers, 
distortion-, milliohm-, LCR- 
meters, power supply... Plug 
them in as you need them — and 
save!

Graphic Printer 
HM8148:
A hardcopy of your stored screen 
display at the press of a button. 
In less than 15 seconds!
Use it also for automatic data ac
quisition at programmable times 
or intervals. The intelligent firm
ware provides automatic 
date/time and zoom function, 
min./max. interpretation, and 
linear interpolation.



FORUM
Oh, dem golden cables!
Yes folks, this month’s topic is again audio cables - the kind 
which are claimed to be much more than mere cables 
connecting CD player A to amplifier B, or whatever. Following 
our last discussion in the February issue, I’ve had a number 
of letters reporting further interesting claims by marketing 
people. There was also a challenge to do some actual 
listening, which we accepted.

There’s no doubt about the topic of 
fancy audio cables - it certainly keeps 
on coming back regularly, like Halley’s 
comet. Just when I think we’ve surely 
heard the last of the esoteric claims, 
and sorted out whether or not they 
make any sense, another one pops up.

Back in the February column, you 
may recall, we discussed a variety of re
lated topics including an interesting 
claim about the frequency characteris
tics of fat wires and thin wires; the sub
ject of copper ‘blackening’ and various 
kinds of PVC covering; and the claims 
of ‘directionality’ in interconnecting 
cables. Within a few days of that issue 
being published, no less than five fol
low-up letters came in.

Three of them were on the subject of 
physical cable configuration, and were 
basically in response to stories which 
had appeared in a number of daily 
newspapers, regarding a new range of 
cables designed in California.

Readers C. Coulthard of Port Hed- 
land in WA, Michael Macintosh 
(VK5KLG) of Loxton in SA. and Mark 
Dignam from a company called Doctor 
Disk, also in WA, all wrote in with clip
pings or copies of stories extolling the 
virtues of Golden Section Stranding 
cables. These have apparently been de
signed by US sound engineer George 
Cardas, and marketed by his firm Car- 
das Audio, which is represented in Aus
tralia by The Audio Connection.

The stories make ‘interesting’ reading, 
to say the least.

According to Mr Cardas, all kinds of 
wire tend to resonate when carrying an 
alternating current. And wires of the 
same mass and section, when stranded 
together in a cable, tend to resonate in 
unison - which he says is very un
desirable, for hifi audio reproduction.

The solution, it appears, is to have a

Conducted by Jim Rowe

cable made up of strands of many dif
ferent wire diameters, to break up this 
common resonance effect by making 
each of the strands resonate at a differ
ent frequency.

Actually Mr Cardas seems to go fur
ther than this, drawing upon the old 
Greek idea of ‘golden ratios’ - the pro
portions supposedly found in many 
natural things such as leaves, sea shells 
and galaxies. This is also tied in with 
mathematical number series (such as 
Fibonacci numbers), to determine the 
‘optimum’ ratios between all of the wire 
strand diameters. Our old friend the 
skin effect is also brought into the pic
ture, to ensure that both low and high 
frequency signals get their ‘fair share’ of 
the overall conducting path.

The nett result is that Cardas ‘Golden 
Section Stranding’ cables are apparently 
claimed to provide ‘full bandwidth’ per
formance, as opposed to the claimed 
peaky response of conventional cables.

Of course all of this attention to spe
cial combinations of stranding size does
n’t come cheaply. The prices for Cardas 
speaker cables range from $450 to $750 
per METRE, while those for the match
ing interconnect cable start at $290 and 
range up to $890 per metre. All are ter
minated in gold/rhodium connectors.

As our correspondents suggest, this is 
all rather intriguing. There’s just 
enough technical talk in the claims to 
make them sound vaguely plausible, yet 
at the same time enough ‘hype’ to make 
them sound rather dubious. Quite apart 
from the prices, which probably make 
the performance of the cables a matter 
of academic interest only, at least as far 
as most of us are concerned!

But let’s consider some of Mr Car- 
das’s claims, for a moment. Exactly 
what kind of ‘resonance’ effect he’s 
referring to is not clear. It’s true, of 

course, that cables tend to have fre
quency dependant behaviour at radio 
frequencies and higher; but this is es
sentially only a factor of electrical 
length - and the kind of electrical ter
mination present at each end.

For example the behaviour of a co
axial cable connected to a transmitter 
will depend to a significant extent both 
upon the impedance of the antenna con
nected at the far end, and the electrical 
length of the cable itself, at each fre
quency.

But we’re talking here of much higher 
frequencies than audio, where the 
length of cables tends to be significant 
as a proportion of signal wavelength. By 
the time you come down to even 1MHz, 
an electrical wavelength in typical cable 
has grown to over 200 metres - so 
practical cables represent a tiny fraction 
of a wavelength, making this kind of 
‘resonant’ effect of little consequence.

This is even more so at audio fre
quencies. An electrical wavelength at 
20kHz in free space is no less than 
15km, while that at 1kHz is a whopping 
300km. Even allowing for a cable ve
locity factor of 0.7, these figures only 
fall to about 10km and 200km respec
tively. I don’t know about your speaker 
cables, but mine are certainly nowhere 
near this long!

So it doesn’t seem likely to be any 
kind of normal electrical resonance ef
fect that Mr Cardas is concerned about. 
In any case, it’s supposedly related in 
some way to the diameter of the wire 
strands in the cables, not their length.

Could it be something to do with the 
speed of acoustic waves in a copper 
wire, as opposed to the propagation of 
electrical signals? That possibility sug
gests itself only because the speed of 
sound is generally much slower than 
that of light, and the lower the velocity 
the shorter the wavelength for a given 
frequency. Perhaps this would give 
wavelength figures nearer the dimen
sions we’re talking about...

According to the 59th edition of the 
authoritative Handbook of Chemistry
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and Physics (CRC Press), kindly 
brought in by our News Editor Winifred 
Vincent, the velocity of sound in copper 
is around 5000 metres/second for longi
tudinal-mode waves, and 2300 metres/- 
second for transverse-mode waves. This 
gives wavelengths of around 250mm and 
115mm respectively for the two modes, 
at a frequency of 20kHz, rising to 5 
metres and 2.3 metres respectively for a 
frequency of 1kHz.

While these figures are much shorter 
than the electrical signal wavelength, 
they still seem far too large for the 
diameter of cable strands to be relevant.

Perhaps I’m a bit dense, but with a 
minimum ‘in copper’ wavelength of 
115mm for audio frequencies, I can’t 
see how any kind of transverse radial 
acoustic resonance could occur in cable 
strands only a millimetre or so in 
diameter. This is less than 1% of the 
minimum wavelength - far too small to 
support any normal mode of vibration, 
I’d have thought.

In fact, I’d be very surprised if this 
kind of resonance could occur even at 
20kHz unless the wire were at least 
36.6mm in diameter - giving a circum
ference of 115mm, for fundamental
mode vibration. The corresponding 
minimum wire diameter for 1kHz would 
be a mere 732mm. Fairly hefty cable, 

by anyone’s standards!
Judging from the pictures of Cardas 

cables shown in the newspaper articles, 
they’re nowhere near this diameter. In 
fact it would be rather interesting if 
they were; fitting them to conventional 
connectors would be well-nigh impossi
ble, and they’d certainly cause bumps in 
the carpet...

Of course even the above reasoning 
assumes that the acoustic resonance 
we’re talking about could somehow be 
excited and maintained, by the audio 
signal currents flowing through the 
cable. And presumably it also assumes 
that having been excited, this acoustic 
resonance would in turn produce 
changes in the electrical behaviour of 
the cable, to have an adverse effect on 
the signals.

Trying to be charitable, I can think of 
only two possible ways in which an 
acoustic resonance could be excited by 
currents flowing in a single conductor. 
One is the piezo-electric effect, and the 
other the magnetostrictive effect.

But in order for there to be any sig
nificant piezo-electric effect, there 
would have to be a considerable electric 
field intensity produced in the copper 
cable conductors, in the transverse di
rection. In other words, in the plane of 
a cross-section of the wires. And to pro

duce an electric field, you need to have 
a voltage difference - in the same di
rection.

Exactly where this voltage difference 
would come from isn’t clear, at least to 
me. Perhaps this is where Mr Cardas 
would bring in the skin effect; yet as 
we’ve seen previously in this column, 
skin effect really only becomes signifi
cant at radio frequencies.

To recap, the term skin effect de
scribes the tendency for current to con
centrate near the surface of a conduc
tor, as the frequency is increased. It is 
caused by the interior of the conductor 
having a higher effective inductance 
than the region nearer the surface, as a 
result of being enclosed by additional 
magnetic flux.

It is fairly easy to calculate the ‘skin 
depth' of a conductor at any frequency, 
knowing its resistivity and magnetic 
permeability. The figure obtained shows 
how far you need to go, inwards from 
the surface, before the current density 
drops to 36.8% of its surface value.

For a copper conductor at 1MHz, the 
skin depth is 0.066mm. However it 
varies inversely according to the square 
root of frequency, so that by the time 
you come down to 20kHz it has grown 
to 0.47mm, and at 1kHz it has become 
2mm.
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As these figures are roughly of the 

same order as the full diameter of many 
audio cable conductors, it suggests that 
any current differential produced across 
the conductor cross-section due to the 
skin effect — at audio frequencies — 
would be quite minor. So it’s hard to 
see how any significant voltage differen
tial could be produced as a result, espe
cially when you consider the very high 
conductivity of copper.

If the piezo-electric effect doesn’t 
look too promising, how about the mag- 
neto-strictive effect? This is virtually the 
magnetic equivalent: the tendency of 
some materials to expand or contract, 
under the influence of a magnetic field. 
However it really only applies to ferro
magnetic materials like iron, nickel and 
cobalt - or at least, to any significant 
extent. So we seem to draw a blank 
there as well.

About the only possible effect I can 
think of, in terms of possible acoustic 
excitation, is the tendency for parallel 
conductors carrying currents to experi
ence mutually attractive or repulsive 
forces, due to the interaction of their 
magnetic fields. This kind of force could 
perhaps occur in a multi-stranded cable, 
although I’m not sure if it can occur un
less the strands are insulated from each 
other. I suspect the only possibility of 
this occurring in practice is with a cable 
having both ‘forward’ and ‘return’ con
ductors in close proximity.

In any case, the magnetic field inten
sity generated even around the conduc
tors of a speaker cable carrying high 
power would be quite small, due to the 
low permeability of copper, air and vir
tually all plastics. So the forces pro
duced would be extremely small - al
though they would vary at twice the sig
nal frequency, due to the way they’re 
proportional to absolute current ampli
tude rather than polarity.

Mind you, even with this doubling in 
frequency, from what we saw before 
about minimum cable size for transverse 
acoustic resonance we’d still be looking 
at a cable conductor diameter of at least 
18mm before resonance would be possi
ble even at 20kHz.

So I’m sorry folks, I really can’t see 
any objective justification for Mr Car- 
das’s claims regarding ‘undesirable reso
nances’ in normal audio cables. Nor can 
I see any justification for his use of 
many different wire strand diameters, 
carefully chosen to have ‘golden ratio’ 
relationships, as a way of getting around 
this supposed problem.

To me it all seems like an even more

The QED Incon P 
1OOS stereo 
directional 
interconnecting 
cable, as it 
arrived. Each of 
the two leads 
consists of a 
twisted pair of 
signal 
conductors, 
enclosed with a 
‘drain’ wire in a 
graphite screen 
and an outer 
plastic sleeve.

fanciful version of the ‘fat wires for bass 
notes, and thin wires for treble notes’ 
furphy, which we discussed back in Feb
ruary. But what do you think? Perhaps 
I’m missing something.

Other reactions

Passing now to the two other letters 
which came in from readers in response 
to the same topic, the first was from 
Athol Manning VK7LR, of Devonport 
in Tasmania. Mr Manning has been ac
tive in TV and public address servicing 
for some considerable time, and with 
his letter sent in a clipping of an adver
tisement from the Japanese electronics 
industry magazine JEI.

The advert is from a 1985 issue of 
JEI, and is for the LC-OFC (long crys
tal oxygen-free copper) cables marketed 
by phono cartridge maker Audio-Tech- 
nica. It makes various claims, including 
one that the cables have ‘zero audible 
distortion’, and another that a 10-metre 
length of LC-OFC cable ‘matches the 
performance of just 10 microns of 
standard tough pitch copper’. There’s 
also a rather glib and oversimplified ex
planation of how the large number of 
crystals in ordinary copper, with the 
gaps between them ‘filled’ with ‘semi- 
conductive copper bioxide’, causes dis
tortion and ‘bad sound’.

Mr Manning expresses surprise that 
Audio-Technica would want itself as
sociated with such dubious statements, 
and says that if they were true, surely 
the differences between LC-OFC cable 
and ‘ordinary’ cable would be much

more obvious. For example if 10 metres 
of LC-OFC really were capable of the 
same performance as a mere 10-micron 
length of ordinary copper, we wouldn’t 
need to use 600-ohm lines and matching 
transformers to reduce losses in PA sys
tems, would we?

Both of which seem to me very valid 
comments. It does seem strange that if 
there really is that significant a differ
ence in performance between LC-OFC 
copper and ordinary ETP, the differ
ence is not more obvious. Whereas in 
practice the difference in ‘quality of 
sound’ seems to be so subtle that many 
of us can’t hear it - hardly the kind of 
situation you’d expect with a supposed 
‘million-to-one’ improvement!

Like Mr Manning I find it a bit sur
prising that Audio-Technica would 
allow this kind of ‘hype’ to appear in its 
ads. However the ad in question does 
date back to 1985; perhaps we shouldn’t 
hold them too responsible for something 
they said five years ago.

The remaining letter came from Can
berra reader Mr Rod Baxter, who con
fesses to being a computer engineer 
with some 25 years experience. In his 
spare time he has built various hifi am
plifiers, and ‘dabbled’ with other areas 
of electronics.

Because Mr Baxter’s comments re
garding fancy cables is basically a report 
of his personal experiences, I think it’s 
best to quote him directly:

/ have viewed the comments about 
‘special’ coax cables, particularly direc
tional ones, with some skepticism, for to 
me a cable is a cable. But a friend of
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mine finally persuaded me to try a cou
ple of his $100 coax cables between my 
preamp and amplifier. I did this to hu
mour him, expecting little or no change.

I connected the cables, observing the 
direction, and played a favourite CD. 
Well - in the words of the golden ear 
brigade, it wasn’t a veil that was lifted 
from the music, it was more like an 
overcoat!

To put it into a better perspective, the 
improvement was very noticeable the 
next morning; an A-B comparison was 
not needed to detect the difference.

As it was a Saturday morning, I went 
out and bought metre lengths of as many 
types of coax as 1 could, so I could per
form some listening tests. To cut a long 
story short, none of the cables I made up 
came near the expensive cables in per
formance, and the majority of them per
formed identically.

I am now in the position of being a 
non believer who prefers the sound of 
expensive cables!

One test 1 did make however, was to 
try them backwards. The result: no dif
ference, that 1 could tell! The only con
clusion 1 could come to is that yes, they 
do make a difference — reason un
known. But I think the directional idea 
is a sales pitch.

Incidentally I purchased a second pair 
for my CD player and the difference, al
though not as great, is still obvious.

I tried a similar experiment with 
speaker cables, to compare them with 
my heavy figure of eight type. I finally 
decided that the more copper the better 
in the speaker cables — single or multi 
strand made no difference, to my ears.

Thanks for those comments, Rod. I 
find your experience with the intercon
necting cables very interesting, espe
cially in the light of our own listening 
tests, to be described shortly.

What’s also interesting is your results 
with the speaker cables. In many ways 
I’d have expected that if there are dif
ferences, they’d be more obvious with 
speaker cables than with interconnecting 
cables - because they’re carrying rather 
higher currents, and working in a much 
lower impedance circuit.

By the way I’m not doubting your re
sults, or necessarily your conclusions. 
Just expressing surprise, and a certain 
amount of bemusement!

Actually your conclusions about 
speaker cables are virtually the same as 
my own. My ears also tell me that it’s 
basically just a matter of how much 
copper is used - and the more the bet
ter, irrespective of the number of 
strands involved.

Our own tests
Which leads me logically to the sixth 

response to the February column. This 
came not so much as a letter, but as a 
’phone call from Andrew Goldfinch, of 
Leisure Imports. As you might recall, 
Leisure Imports is the firm which dis
tributes the ‘QED’ range of high-quality 
interconnecting and speaker cables - 
including the ‘Incon’ directional cables.

You might also recall that I quoted 
from a letter received from Andrew 
Goldfinch in the August 1989 column, 
and referred back to one aspect of his 
letter in the February column.

It became quite clear that Mr Gold
finch was anything but happy with the 
suggestion I made in February column, 
that the fact that there was a lack of 
complaints and requests for refunds did
n’t necessarily mean that all buyers of 
the cables could hear a dramatic im
provement in sound quality, and were 
blissfully happy. He wasn’t impressed 
with my alternative explanation, that 
they might perhaps have been unable to 
hear any improvement, but have been 
unwilling to admit it.

Fair enough; he’s entitled to his 
views, just as I’m entitled to mine. Nei
ther of us is in a position to canvass all 
of the buyers individually, and using a 
technique designed to ensure that there 
would be no embarrassment in them ad
mitting their honest reactions, either 
way. So we had to agree to differ...

Mr Goldfinch was also unhappy about 
Ian McQueen’s comments, regarding 
the possibility that some kinds of black 
PVC used in cable sheathing could actu
ally accelerate the ‘black wire’ oxidation 
effect. He interpreted this as suggesting 
that QED’s cables, which apparently 
use black PVC, were in some way of 
poor quality.

Of course this wasn’t what what was 
being suggested at all, by either Ian 
McQueen or myself, and I’m happy to 
clarify this. There’s been no attempt to 
suggest that QED use anything other 
than the highest quality materials, or 
that their cables have ever been subject 
to the ‘black wire’ effect.

All that I was trying to suggest was 
that opaque black insulation was not in 
itself a guarantee that the wires inside 
would not go black - only that you 
wouldn’t see this happen, if it should do 
so! And Ian McQueen’s message was 
that some kinds of black PVC have ap
parently been found to cause a higher 
incidence of wire blackening, than 
others such as clear PVC.

In other words, we were both merely

suggesting that black ain’t necessarily 
beautiful, or intrinsically better. But of 
course QED’s cables with their high 
grade black PVC insulation may very 
well be entirely free of any wire black
ening effects, as Andrew Goldfinch in
sists.

To continue with the story, though, 
Andrew Goldfinch’s main complaint 
was that to date, all of my discussion of 
the claimed merits of ‘special’ audio 
cables had been theoretical. This was a 
complete waste of time, he suggested; 
everyone knew it was extremely difficult 
to come up with either measurements 
which explained why these cables were 
better, or convincing theoretical expla
nations. But, he insisted, there are 
clearly audible differences between 
these cables and ordinary types - which 
become evident to the human ear with 
only a few minutes of unbiased listen
ing.

It would take only 10 minutes of my 
time to verify this for myself, he 
stressed. Why hadn’t I taken this simple 
practical step? Was I scared of discover
ing that I was wrong, in pooh-poohing 
these cables?

I replied that in order to carry out 
such tests with real objectivity, and 
avoid bias, one would have to make up 
special switching boxes and carry out 
true ‘double blind’ comparisons. It 
would take a good deal more time than 
10 minutes to make up such switching 
boxes, and use them to perform objec
tive listening tests.

It wasn’t that I was scared of what I 
might find - rather that unless I went 
to a considerable amount of trouble, the 
results would be pretty meaningless be
cause of the risk of unwitting bias.

“Nonsense!”, he replied. “I think 
you’re simply not game to discover 
you’ve been wrong. I’ve been selling 
these cables for years now, and I know 
that when they’re used as directed, they 
give an obvious improvement in sound 
clarity. If you were prepared to listen to 
them for 10 minutes, with an unbiased 
mind, you’d hear the difference your
self.”

Well, the outcome of our discussion 
was that we agreed on one thing: if he 
sent over a sample of his QED ‘Incon’ 
directional interconnecting cables, I 
would carry out listening tests as objec
tively as I could, with a simple setup, 
and publish the findings — whatever 
they turned out to be.

Andrew was as good as his word. A 
couple of days later, the sample 1-metre 
long Incon P100S stereo interconnecting 
cable arrived. And as soon as I could
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FOR YOUR ALARM?
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after that, I set up the gear at home to 
carry out the promised comparison lis
tening tests.

I decided to compare the Incon cable 
with two other types. One was a very 
low cost ‘standard’ Im stereo intercon
necting cable, as sold by various audio 
suppliers and found in umpteen elec
tronics stores. The other was a sample 
pair of Hitachi LC-OFC interconnecting 
cables, type SAX-102, which by sheer 
coincidence had been sent to me a cou
ple of weeks previously by Kevin 
Mayne, of Alcatel/STC Cannon — the 
Australian distributor for Hitachi 
cables.

As part of the tests I also decided to 
try listening to not just the Incon cables 
with both possible connections - ‘for
ward’ and ‘backward’ - but the Hitachi 
cables as well. The reason for this is 
that although Hitachi don’t make any 
claims that their cables are directional, 
I’d noted that they had little ‘one way’ 
arrows printed on the outer sleeves, like 
the Incon cable.

I’ll tell you the results of my own lis
tening tests in a moment. But before I 
do, I’ll stress that without giving any in
dication of what I had found, I asked 
my long-suffering wife Laraine to listen 
to the various cables and write down 
her impressions. And I played a little 
trick on her, not explaining that some
times she was listening to some of the 
cables in the ‘forward’ direction, and at 
other times in the ‘backward’ direc
tion...

I’ll tell you what she wrote down in a 
moment, too. But there’s one further 
step to relate, first. Without giving any 
indication of what either Laraine or I 
had found, I brought in all three sample 
cables the next day, and asked fellow 
EA staffer Rob Evans if he would take 
them home and carry out similar tests. 
He was able to do so the following 
weekend, also managing to rope in his 
own ‘better half for a further opinion.

So all in all, we ended up with four 
different people who listened to various 
kinds of music (familiar to them, in 
each case), and on two different systems 
- both of which would best be de
scribed as ‘good average quality’. And 
we were all doing our best to be as ob
jective as possible.

Now for the results. Frankly I myself 
couldn’t hear any significant differences 
between any of the cables, or between 
either ‘direction’ for either the QED 
Incon or Hitachi cables. I listened to 
various test tracks repeatedly, with each 

combination, striving to note any clear 
and repeatable difference; but without 
any positive result.

Laraine did find that one type of 
cable produced sound that was slightly 
‘cleaner’ and less harsh than the others: 
the Hitachi SAX-102. And this seemed 
to her to be the case regardless of which 
way around any of the cables were used 
(and don’t forget, I tricked her here - 
she wasn’t aware of the swapping 
around). But she did stress that the dif
ference was very subtle. She didn’t de
tect any differences between the QED 
Incon and ‘el cheapo’ cables, though, or 
between either direction for the QED.

Rob Evans and his lady had very 
similar results. In a nutshell, they 
couldn’t detect any clear differences be
tween any of the cables, connected ei
ther way around.

But what can we conclude from all 
this? Not a great deal, I suspect - ex
cept perhaps that with two particular 
hifi systems, the effects of the ‘special’ 
cables were so subtle that three people 
out of four couldn’t detect them and 
even the fourth felt that any difference 
was on the borderline of significance.

Perhaps Jim Rowe’s 50-year-old ears 
have now turned entirely to cloth, and 
wouldn’t recognise really clear sound 
(or the supposedly horrible distortion of 
a ‘reversed’ Incon cable) if it fell on 
them from a great height. But if so, 
why weren’t the differences picked up 
by the younger and more acute ears of 
Laraine, Rob Evans and his wife?

On the other hand, what about Rod 
Baxter’s discovery that such cables pro
duced an effect fike ‘an overcoat being 
lifted from the music’? Andrew Gold
finch can provide quite a few testi
monial letters from delighted customers, 
in similar vein - suggesting that for 
some people at least, the differences are 
far from subtle.

All I can suggest is that the effect of 
these cables may vary quite significantly 
from system to system, for reasons 
which are still not clear. Perhaps it’s 
something to do with the output imped
ance of the preamp, CD player, cassette 
deck or other signal source; perhaps the 
input impedance of the amplifier also 
plays a role. Perhaps it’s more compli
cated than that; 1 really don’t know, 
and I haven’t had a chance yet to inves
tigate it further.

One thing is clear, though. A 10- 
minute listening test didn’t answer all 
the questions; if anything, it raised a 
whole lot more. Sorry, Andrew! ®
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Silicon Valley
NEWSLETTER

Rodgers gloomy on 
DRAM prospects

After making headlines late last year 
about his company’s ability to quickly 
and cheaply turn IBM’s DRAM tech
nology into saleable chips, Cypress 
Semiconductor president, T.J. Rodgers, 
now says he is not optimistic he will be 
making a deal with IBM after all.

In September, IBM surprised many 
by taking Rodgers up on his challenge 
and offered its 4-megabit DRAM tech
nology to the small San Jose company. 
Now the two companies are apparently 
drifting apart over the issue of compen
sation.

Initially, IBM reportedly asked Cy
press for US$50 million in up-front 
cash. Cypress, in late December, 
countered with a proposal that included 
some cash and a ‘bag full of Cypress 
products and technology.’

Rodgers said he has not heard from 
IBM since then. “It is looking grim. I 
was a lot more optimistic before I heard 
the price.”

Downward trend in 
R&D spending

At a time when American high-tech 
companies should be spending heavily 
on research under development in order 
to stave off the onslaught of foreign 
competition, a new study shows that for 
the first time in 14 years, corporate 
R&D spending had fallen below the US 
inflation rate.

Economists and corporate research 
executives say the downward trend in 
R&D spending is particularly troubling 
because companies are also shifting 
their research dollars away from basic 
research and into product development, 
reducing the chances that US companies 
will be coming up with true break
through technology.

The latest figures on US corporate 
R&D spending were compiled by the 
National Science Foundation. In all. US 
firms spent US$68.8 billion in R&D, a 
small increase over the US$66.5 billion 
in 1988, but after the adjustment for 
1989's 4.6% inflation, spending actually 
declined nearly 1%.

Craig Barrett, Intel’s new executive 
vice president.

Barrett may be Intel 
heir apparent

Intel has made several changes in its 
management structure, apparently 
designed to answer the question of a 
successor to president Andrew Grove, 
who has been saying for more than a 
year that he plans to phase himself out 
of the Intel picture during the next 
couple of years.

It appears that the new heir-apprent 
will be Craig Barrett, who has been 
credited for streamlining Intel's world 
wide manufacturing operations. As part 
of the shuffle. Barrett was put in charge 
of Intel’s entire internal operation.

With the appointment, Barrett will 
assume the highest management posi
tion ever held by a non-foundcr of the 
company.

In his new position, to be effective 
May 2, Barrett will carry the title of 
executive vice president of Intel. Cur
rently, Barrett is senior vice president 
and general manager of Microcomputer 
Operations.

With Robert Noyce, now director of 
Sematech, out of the picture, Barrett 
will be the third in line after Grove and 
chairman Gordon Moore. Apparently. 

Barrett was chosen over several other 
contenders, including the heads of three 
of Intel’s operating units - Laurence 
Hootnick, microprocessor chief David 
House, and Leslie Valdez.

Barrett is a 15-year Intel veteran and 
is said to be responsible for turning 
Intel from a company most noted for its 
excellence in research and development, 
to one that can manufacture its products 
efficiently as well.

Under the new structure. Grove will 
devote most of his energies to strategic 
issues and customer relations, while 
Barrett will be in charge of the compa
ny’s day-to-day operations.

For sale:
Ford Aerospace

Silicon Valley's largest defence con
tractor is up for sale. Ford Motor Com
pany ended nearly a month of rumours 
by confirming it has put a ‘For Sale 
sign on its Ford Aerospace subsidiary. 
Industry analysts said Ford may find it 
difficult to find a buyer for the unit, and 
even harder to get a decent price.

Ford Aerospace, with major facilities 
in Palo Alto and San Jose employs 
17,000 people - nearly 6000 in Silicon 
Valley, and another 4500 in Southern 
California.

Ford did not disclose what it is asking 
for the aerospace unit, which makes 
both military and commercial communi
cations and other satellites. However, 
the company did say that the decision to 
sell was prompted by a desire to focus 
resources on the automobile and other 
businesses. Analysts also noted that 
with a glut of communications satellites 
already in orbit and defence expend
itures heading for a steep downhill skid, 
prospects for the satellite unit may not 
be very rosy.

With the sale. Ford can accomplish 
two key fiscal objectives: prop up its 
cash reserves and prevent one of its 
units from possibly draining those same 
reserves. At one point during this past 
decade. Ford had nearly US$10 billion 
in cash reserves. Following the comple
tion of the purchase of Jaguar, those 
reserves will be down to only US$2 
billion.
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Wiltron sold to Japan
Following a buying spree of US 

equipment firms that started about a 
year ago, Wiltron, a vendor of elec
tronic test equipment has agreed to be 
bought out by Anritsu for US$180 
million.

Ironically, this acquisition may affect 
European and other international mar
kets more than the US equipment mar
ket, as two-thirds of Wiltron's US$85 
million in 1989 business was derived 
from sales outside the United States.

"This is not a typical financial merger. 
This is a merger driven by the meshing 
of the production lines and sales organi
sations,“ commented Wiltron spokes
man Peter Chalfont.

Wiltron was formed back in 1960 by a 
group of former Hewlett-Packard engi
neers. It currently has some 800 
employees and operates out of Morgan 
Hill, south of San Jose.

Anritsu said it will leave Wiltron’s 
management intact and has no immedi
ate plans to make changes in the com
pany s operations. The firm is privately 
held, with three founders owning the 
majority of stock. The remainder is held 
by several hundred current and former 
employees.

NBS Philips & Thomson 
form HDTV consortium

The National Broadcasting Company, 
better known as the NBC television net
work (and owned by General Electric), 
is joining with Holland’s Philips Con
sumer Electronics and France’s Thom
son Consumer Electronics to form a 
consortium that will develop the next 
generation of high-definition televisions.

Although Philips has been aggres
sively pursuing HDTV technology re
search, company officials said they felt 
the firm’s efforts of designing a success
ful HDTV product for the lucrative US 
market would stand a much better 
chance of succeeding in conjunction 
with NBC and Thomson. The arrange
ment has united three of the world’s 
most powerful non-Japanese consumer 
electronics firms.

Besides the HDTV research per
formed at Philips, the consortium will 
also benefit from HDTV work under
way at the David Sarnoff Research Cen
ter in New Jersey. NBC and GE have 
been the prime sponsors of the high- 
level HDTV research at the non-profit 
Sarnoff centre.

Analysts said the union of the three 
firms poses the first serious challenge to 
the Japanese, which so far, have built

up a substantial technological lead in 
the development of HDTV component, 
display and related technologies.

“We believe it is time for consolida
tion rather than fragmentation,” said 
Michael Sherlock, president operations 
and technical services at NBC. “By 
bringing the best and the brightest from 
around the world together, we intend to 
make sure that American viewers are 
way out front, gaining from the next 
generation of television.”

US Memories 
goes under

In the end, only US$150 million stood 
between Sanford Kane and his goal of 
starting up a company that would be 
able to supply the most critical of all 
computer components in large volume, 
to a US market which has become as 
dangerously dependent on Japan for 
memory chips as the West was depend
ent on OPEC in the 1970s for its crude 
oil.

But with all of his natural charisma 
and forceful arguments, Kane was una
ble to convince the dozen or so inter
ested companies to give the go ahead to 
his start-up proposal. At a press confer
ence in Santa Clara, a visibly frustrated 
Kane officially gave up on his effort to 
start US Memories.

For the first time, Kane and US 
Memories chairman Wilf Corrigan pub
licly conceded that some of the reluc
tance among the potential investors in 
US Memories was due to certain Japa
nese DRAM producers, which put pres
sure on their US customers to stay away 
from the DRAM venture.

Just one week earlier, four additional 
companies - Compaq, Tandem Com
puters, AT&T, and NCR - had 
pledged their support for US Memories. 
But during a seven-hour marathon 
meeting in Dallas, Kane was unable to 
convince these and the original seven 
companies to come up with the mini
mum requirements for his already 
scaled-down start-up proposal.

Kane bitterly explained how the fail
ure of US Memories was due in large 
part to the inability of different corpora
tions to work together on a common 
problem.

“The difficulties we encountered were 
symptomatic of another major weakness 
in the US industry: our inability to work 
together in cooperative ventures. We 
are less and less the master of our des
tiny. This is why our major competitors 
are unable to undermine our indus
tries,“ Kane said.

Corrigan added that the failure of US

Memories also casts a dark cloud over 
the prospects of other cooperative ven
tures planned or already under way.

Varian president 
resigns

Only two months after long-time 
chairman and chief executive officer 
Thomas Sege announced his intended 
retirement in June, Varian Associates in 
Palo Alto said its president Norman 
Pond has also resigned to ‘pursue per
sonal interests.'

With two of its top managers gone, 
Varian may be facing a management 
crisis at a time the firm has embarked 
on an ambitious reorganisation and 
shake-up in its market focus.

Pond had been president since 1987 
after joining Varian in 1984. At the 
time of his appointment, many expected 
Pond to be the heir-apparent to Sege.

Pond’s resignation did not come as a 
total surprise. Industry analysts said that 
Pond s star appeared to have faded con
siderably in September when Sege an
nounced his retirement and appoint
ment of a five-person ‘office of the 
chairman' that included Pond and was 
charged with finding his replacement. If 
Pond had been Sege's successor, that 
step would not have been necessary.

Analysts said the possible loss of faith 
in Pond may have been caused in part 
by the problems Varian is experiencing 
in its critical electron tube division, 
which Pond headed between 1984 and 
1987.

Bush drops HDTV 
from budget

As expected, President Bush’s 1991 
budget did not include funds for the 
first phase of a Pentagon project aimed 
at developing high-definition television 
technology.

Besides scrapping the HDTV project 
from the 1991 budget, the Bush Admin
istration also said it will withold the 
US$20 million which the Pentagon’s 
DARPA arm still has left over from the 
US$30 million allocation it received in 
the 1990 budget. The government said 
the release of those funds will depend 
on a progress report on the research 
projects undertaken with the US$10 
million that has already been spent.

Jack Clifford, who directs the micro 
electronics and instrumentation division 
of the Commerce Department, said he 
does not expect any additional funds to 
be released for HDTV research. “From 
what I have seen, there is not going to 
be any government-led HDTV effort.

ELECTRONICS Australia, May 1990 55



What's IN 
this year 

is
OUT NOW

DÌCÌ^SMITH
ELECTRONICS 

_______ PHONES 
TOYS & LEARNING 

SECURITY 
________ AUDIO________  

COMMUNICATIONS 
COMPUTERS 

HQME ELECTRICALS

Store Locations
• NSW • Albury 21 8399» Bankstown Square 707 4888« Blacktown 671 
7722 • Brookvale 905 0441 • Bondi 387 1444 • Campbelltown 27 2199 
• Chatswood Chase 411 1955 • Chullora 642 8922 • Gore Hill 439 5311 
• Gosford 25 0235 • Hornsby 477 6633 • Hurstville 580 8622 • Kotara 56 
2092 • Liverpool 600 9888 • Maitland 33 7866 • Miranda 525 2722 
•Newcastle 61 1896 «North Ryde 878 3855 «Parramatta 689 2188 
• Penrith 32 3400 • Railway Square 211 3777 • Sydney City 267 9111 
• Tamworth 66 1711 • Wollongong 28 3800 • ACT • Fyshwick 80 4944 
• VIC • Ballarat 31 5433 • Belmont 43 8522 • Bendigo 43 0388 • Box Hill 
890 0699 • Coburg 383 4455 • Dandenong 794 9377 • East Brighton 592 
2366 • Essendon 379 7444 • Footscray 689 2055 • Frankston 783 9144 
• Geelong 232 711 « Melbourne City 399 Elizabeth St 326 6088 and 246 
Bourke St 639 0396 «Richmond 428 1614 «Ringwood 879 5338 
• Springvale 547 0522 • OLD • Brisbane City 229 9377 • Buranda 391 
6233 «Cairns 311 515 «Chermside 359 6255 • Redbank 288 5599 
• Rockhampton 27 9644 • Southport 32 9033 • Toowoomba 38 4300 
• Townsville 72 5722 • Underwood 341 0844 • SA • Adelaide City 223 
4122 • Beverley 347 1900 • Elizabeth 255 6099 • Enfield 260 6088 • St. 
Marys 277 8977 • WA • Cannington 451 8666 • Fremantle 335 9733 
• Perth City 481 3261 • Midland 250 1460 • Northbndge 328 6944 • TAS 
• Hobart 31 0800 • NT • Stuart Park 81 1977

ORDER BY PHONE OUTSIDE SYDNEY (008) 226810 Free Call
Sydney Area 888 2105



176 pages in
Full Colour



□•’□I The Servicemann n n o ___ —mn
Dry joints, unlucky numbers and 
a real curly problem with a VCR!
Another interesting ‘mixed bag’ for you this
my own stories - one of which seems to defy a satisfy ng 
explanation - and a third from a colleague in semi-rural 
Victoria His story is quite intriguing; and while my own 
second item concerns a most unusual piece of equipment, the 
fault in it turned out to be fairly familiar.

When I write up these Serviceman 
stories, I try very hard to give you all 
the details. Not only those associated 
with the symptoms and how I found and 
fixed the fault, but if at all possible, an 
explanation of why the set behaved as it 
did. Sometimes my knowledge of theory 
is insufficient to fully explain the symp
toms, but I can usually say enough to 
satisfy the average reader.

There are occasions, however, when 
logic flies out the window and I cannot 
see any connection between the fault 
and the symptoms. The tale that follows 
is one of these mysteries.

It was actually written in two parts. 
Fortunately, I had not sent the first 
chapter in to the EA’s editor when the 
callback arrived. This gave rise to the 
second episode, and compounded the 
confusion that already existed.

The set was a Kriesler 59-03 - a big, 
double ended 22" console model colour 
TV with pushbutton channel selection.

Cut The 
Guesswork!
SADELTA TC400
Television signal ■■ ■
level meter.
Ask your aerial 
supplier for 
a brochure 
today!

Under 
$700+tax

Peter C. Lacey Services Pty. Ltd.
74 Fulton Rd. Mt. Eliza 3930 — Fax:03 787 3460

The owner complained that the set 
persisted in shifting off channel, at inde
terminate times. It might be every five 
minutes, or only once a night. But it 
could always be relied on to play up at 
the most interesting part of a murder 
mystery!

All channels would shift up the scale, 
and after they had been re-tuned at the 
new location, they would all go down
scale to their original positions.

Quite obviously, I was looking for a 
shift in the tuning voltage; and I felt 
certain that this would eventually turn 
out to be a dry joint somewhere in the 
channel selector or tuner. I was right, 
but I was also very wrong.

I wasn’t able to spend much time m 
the owner’s home, as he was in a hurry 
to go out. So I packed the set into the 
van and took it back to the workshop.

Back home, I went over the front 
control panel with a metaphorical fine 
toothed comb. All I could find there to 
explain the fault was that one of the 
plug and socket assemblies was a little 
loose. The socket contacts could be dis
assembled and tightened, so a few 
minutes’ work there eliminated one pos
sible source of trouble.

I let the set run, to see if it would 
play up again; but the results with the 
tuner were inconclusive. Instead, I 
found three new faults!

I accidentally bumped the ‘large sig
nals’ board, whereupon the set gave out 
a small squeak and the picture disap
peared. When I bumped the board 
again the picture promptly came back.

Over several such cycles 1 learned 
that the fault was in some way shutting 
down the line oscillator, while voltage 
remained on the line output. The pic
ture collapsed to a vertical line, then 
faded to nothing.

It was obviously a dry joint around 
the line module - a problem not all

that rare in early Krieslers. So I went 
over the module very carefully, looking 
for breaks. I also checked that area on 
the main board, just in case.

I found nothing. But at next switch
on, the symptoms had changed. Now 
the colour was intermittent! One thump 
and there was no colour; another thump 
and the colour was back.

Whatever it was, the fault was still on 
the large signals board, so I started 
again to look for a dry joint. Although I 
found a number of doubtful joints, none 
were so far gone as to be the certain 
cause of the troubles.

After all this attention, the next 
switch-on produced yet another fault - 
random dark lines across the screen. 
There was just one good thing about all 
this: the cutting-off and the no colour 
reappeared at odd, erratic intervals.

Through all this, the original fault 
never once showed up. The set stayed 
on channel as though glued there. Ei
ther the loose plug and socket had 
cured it, or the new symptoms were 
merely different manifestations of the 
same fault.

I couldn’t see any sign of a dry joint, 
even though I knew there had to be 
one. So I set about resoldering every 
joint on the board. I divided the board 
into 16 small, manageable areas, and 
worked over each in turn.

1 was on the eleventh of these areas 
when I found it!

The early Krieslers (and the Philips 
chassis on which they were based) have 
a large heatsink, mounted across the 
middle of the circuit board. This is se
cured with tabs bent over on the back 
of the board, then soldered to earthy
tracks of the printed pattern.

The soldering is quite important, be
cause some of the earthy tracks of the 
PCB actually rely on the heatsink for 
connection to chassis ground. In other 
words, the heatsink forms a jumper link 
for some parts of the pattern.

Right over on the left hand side of 
the board, adjacent to socket SK102, I 
found a tab from the heatsink sitting in 
a ring of eroded solder. There seemed 
to be no contact whatsoever between 
the solder and heatsink, so any fault 
caused by that dry joint should have 
been permanent. But it wasn t.

Resoldering the joint cured all of the 
troubles, and the set hasn't moved off 
channel since. (I've left that sentence in
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At least some of the Kriesler's 
many strange symptoms turned 
out to be due to a dry joint, in 
this area on the main PCB.

KRIESLER 
10-14014 

SP1

aHi

the present tense, as written, but you’ll 
soon see that my confidence was badly 
misplaced!)

The only trouble is, I can’t explain 
why the dry joint did what it did. The 

heatsink is firmly soldered to the board 
in 13 places. The two outer edges are 
solidly bonded to the earthy print pat
tern that surrounds the board. Three of 
the 13 connections form vital earth con

nections for part of the circuitry.
It was one of these joints that had 

come apart. It seemed to have a solid 
DC connection through the heatsink, 
probably to the centre of the board,
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Serviceman
then down the pattern to the earthy 
track around the board and back to the 
pad near SK102. The board pattern in 
the manual does not make the connec
tions clear, so the heatsink connection 
may have been backed up by a jumper 
in some other part of the circuit.

I have no idea why it caused the 
symptoms it did. It could only have 
been some kind of an inductive effect, 
from the much longer earth return 
forced when the joint went open. What
ever it was, it’s one to remember when 
odd symptoms afflict an aged Kriesler.

The story so far related took place 
over eight weeks ago, and I felt sure 
that I wouldn’t hear about it again. But 
I was wrong.

I had a call to say that the set was 
acting up again, just the same way as 
before. It was a savage blow to my 
pride, because I had found a fault and 
repaired it, even if it didn’t fully explain 
the how and why.

The next day I was back at the cus
tomer’s home, facing the baulky Kriesl
er. The owner wasn’t wrong - the set 
was now far more touchy than it was 
before. Not only was it going off-chan
nel, but the picture was breaking up 
into a confused mixture of sound bars 
and un-locked horizontal lines.

The sensitivity seemed to be on the 
channel switch board, in the vicinity of 
the plug and socket which I had tight
ened up on the earlier occasion. I 
pulled the plug, but could find no loose
ness or corrosion or anything likely to 
cause the trouble. I checked all the 
other plugs and sockets on the board 
without success.

One thing I had noticed was that 
pressing any of the channel selector 
switches caused some interference with 
the picture; so I sprayed each of the 
switches in turn with contact cleaner. 
But it made no difference.

So, if it wasn’t the switches and it 
wasn’t the plugs and sockets, it had to 
be a dry joint somewhere on the switch 
panel. I had already been over this 
board thoroughly when the set was in 
the workshop two months earlier, but 
this wouldn’t be the first time that a dry 
joint had opened up soon after a similar 
repair job.

It’s not easy to remove the switch 
board from this set. The whole top end 
of the control panel has to come out to 
release the board. I decided against that 
lengthy procedure on this occasion, and 
instead adopted a pose that would have 
looked quite amusing had there been 
anyone around to see me.

I hinged out the control panel, until it 
was parallel to the floor and about a 
foot above the carpet. Then I lay down 
on the floor with a cushion from the 
sofa under my head. I could have 
snoozed there all afternoon, except that 
I had a jewellers eyeglass up to my eye 
and was peering closely at every solder 
joint I could get at.

Eventually I found a doubtful joint 
that must have been the culprit. But it 
was so small and so un-spectacular that 
I found it hard to believe it to be the 
real cause of all the trouble.

Pressing on the joint itself caused 
some minor instability, but nothing like 
the paroxysms that arose by pressing on 
other parts of the board. It would seem 
that the effects of the dry joint (if in
deed it was a dry joint) was being re
flected onto other parts of the board, 
remote from the joint itself!

I’ve never seen anything like it, but a 
touch of solder on that joint stopped all 
traces of misbehaviour.

Now, what to make of all this?
The first part of this story, up to the 

dry joint on the line output board, hap
pened some time ago. My treatment 
was accepted by the owner as a cure, 
and had lasted for two months without 
a sign of trouble.

So, was the recent breakdown a new 
fault with identical symptoms? Or did I 
fail to find the real problem back then? 
I don’t know.

My problem is that I can’t charge the 
owner my usual fees for this job. I can’t 
prove that it’s a totally new job and al
though it’s outside my usual 30-day war
ranty period, it was still close enough to 
be a doubtful one. I just hope I don’t 
get too many of these for a while!

Bingo!
And now for something in lighter 

vein.
As a ‘General Practitioner’ service

man, I get all kinds of requests for ser
vice. Clock radios are one common 
source of trouble, and they usually ar
rive the evening after their owner was 
late for work. Unfortunately, they are 
generally not worth fixing.

At other times, I get calls to fix 
stoves, refrigerators and even - on one 
occasion - a doctor’s electrocardiogram 
machine while I myself was hooked up 
to it!

But what must be the oddest call for 
help came recently when an acquaint
ance rang in to say “Me number’s 
stuck! I got no 90!” It turned out that 
he was a caller in a local Bingo Hall, 
and the display board attached to his

THE CAUîRS r«» t

1
8
9

t
i»

&

5 «yyi ’m
6 “yys?

19 2 9 39 49 59 69 79 89 
10 20304050 60 70 8090

electronic number generator had 
dropped its bundle, at least as far as 
number 90 was concerned.

At the hall I found a small console 
with two sets of display tubes and three 
switches. The display tubes showed the 
current number and the previously se
lected number. The switches were for 
‘run’, ‘redisplay last number’ and ‘test’.

Nearby was a large panel, about a 
metre and a half square, which carried 
nine rows of ten numbers: from one to 
90. Each of the numbers could be il
luminated independently, after that 
number had been selected by the elec
tronics in the caller’s console.

After the ‘run’ switch hadt been 
pressed, the machine selected a number 
between one and 90, then displayed that 
number on the console and illuminated 
the corresponding number on the dis
play board. The number was made to 
flash on and off until the next number 
in the series had been selected, after 
which it stayed on for the remainder of 
that game.

The ‘redisplay last number’ switch 
stopped the current number from flash
ing and instead, flashed the previous 
number. And the ‘test’ switch illumi
nated all numbers at the same time.

The reasons for all of this technology 
might be obvious to one who plays the 
numbers regularly, but I just accepted it 
and got on with the repair. That is, 1 
had to get number 90 to light up.

The display board uses small 12V 
lamps, similar to those used in car dash
boards. The sockets that hold the lamps 
were also automotive types. This part of
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unit, which our Serviceman also found
himself repairing this month...

the display was decidedly low-tech, and 
most unlikely to give any real problems. 
On the other hand, the electronics, 
though primitive, offered plenty of 
scope for difficulties.

Incoming signals from the caller’s con
sole are first decoded by a small circuit 
board at the bottom of the cabinet, then 
distributed to 15 double-sided boards - 
each controlling six of the 90 numbers.

Each side of the switching boards 
carries an IC, three driver transistors 
and three switching transistors. There 
are nine wires running to each of the 15 
boards, comprising logic input, 12V 
input, ground and six output lines to the 
relevant lamps. Although there’s plenty 
of room behind the front panel, it’s still 
a very busy place.

It took little time to find that the 
number 90 lamp was OK and that the 
trouble was ‘no 12V’ at the lamp sock
et. It took considerably more time to 
trace the lead from the 90 socket up the 
side of the panel, where it joined with 
the leads from all the other lamps, and 
then across the top of the panel to one 
of the switching boards mounted almost 
diagonally across from the numbers it 
controlled. (Whoever designed this 
panel must have got his cable at a dis
count!)

Once I had found which transistor 
switched number 90, it was a quick job 
to determine that it was open circuit. I 
established that the driver transistor was 
OK, as was the IC decoder. This may 
not have been the case if the switching 
transistor had gone shorted instead of 
open, but Murphy was on holidays (or 
maybe he was anxious for the Bingo to 
start!)

Unfortunately, the switching transistor 
was a type 2N3053 which I didn’t have 
in my kit. As far as I could tell, it was a 
simple NPN type, probably a 40V/1

amp unit, and a suitable BD type 
should do the job just as well.

But it wasn’t to be. The BD transistor 
which I selected simply would not 
switch on. It’s probable that the avail
able base drive current was insufficient, 
or something like that.

I might have gone through my collec
tion of transistors until I found one that 
would work, but I’d already spent as 
much time on the job as I felt was justi
fied. Better to come back next day with 
the correct transistor, which I did.

After that there was no more trouble. 
Number 90 came on bright and clear 
every time the ‘test’ switch was pressed. 
It took a lot longer to get the number 
up in the random select mode. It could 
have been the first number to be dis
played, but not for me. I had to wait 
through more than 60 calls before 90 
started to flash and proved that the re
pair was indeed finished.

The Bingo game is run by a charity 
and although they insisted on paying me 
for my work, I felt constrained to make 
only a nominal charge. They’re happy, 
I’m happy and now I know a bit more 
about Bingo display boards than I did at 
the start of the exercise.

Curly VCR problem
And now to round off this month’s 

collection of servicing stories, we have 
one from a contributor, Mr C.B. of 
Dromana, Victoria. C.B. has turned up 
a most unusual video recorder fault, 
which I'm sure would have trapped the 
most experienced serviceman. The story 
is told here in his own words:

One of the difficulties of operating a 
general service workshop in a country 
area is the vast range of equipment you 
have to repair.

If you were to count the number of 

makes and multiply that by the number 
of models, then multiply that by the dif
ferent product groups (TV, VCR, hifi 
etc.), you start to see the scale of the 
problem. This makes it difficult to get to 
know well the products you work on.

Back in the black and white TV days it 
was possible to know most of the stand
ard faults for any model. This made 
home service practical and kept most re
pairs economical. These days the variety 
of gear that passes over the bench makes 
repairs in the home nearly impossible; 
you simply can't carry enough service 
manuals, nor afford to stock the huge 
range of necessary parts.

In years gone by I have successfully 
repaired TVs well over 10 years old. 
These days the response to a parts or 
service manual inquiry on a 10-year-old 
model is usually "sorry, can't help".

Just to complicate things further, you 
can be caught with faults in equipment 
that you thought you knew well. Which 
lea^ me to the tale of the wobbling

It was a Sharp VC-481, a very popular 
machine with few surprises for an experi
enced technician. Or so I thought...

The machine presented with a reason
able picture on play, but a regular flutter 
in the sound. The flutter was quite dis
tinct and seemed to occur at a rate of 4 
to 5 hertz.

Checking the tape path drew a blank, 
so 1 lifted the tape from the audiolcon- 
trol head with a plastic alignment tool. 
The flutter was obviously a variation in 
tape tension, enough to be heard but not 
to cause any visible tracking error in the 
picture.

I stripped the machine down and re
moved the cassette loading mechanism, 
to gain access to the reel bases that drive 
the supply and takeup tape spools. On a 
few occasions I’ve encountered serious 
wear or foreign matter, causing the tape 
back tension control brake to cause short 
term tape speed variation.

Not a sausage. The brake band was 
clean and the hub the brake runs on was 
in perfect condition. The fault was obvi
ously in the servomechanism. The proce
dure with this sort of problem is as fol
lows: reach for the service manual, 
warm up the oscilloscope and engage the 
thinking apparatus.

The first place to look was the capstan 
motor drive voltage. The scope showed a 
DC component of about 5 volts, with a 
lovely 2 volt peak to peak sine wave of 
5Hz superimposed. “That confirms it," 1 
thought, “a servo fault".

In playback mode the capstan servo 
has two loops. The speed loop sets the 
average speed of the tape and uses a 
fairly slow time constant, so that overall
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Serviceman
tape speed is correctly maintained. The 
second phase control loop sets the con
trol track pulse to the correct time rela
tionship with the position of the video 
head drum spinning within the tape. This 
loop has a short time constant for rapid 
response.

The error output signal from each loop 
is added together and forms the correc
tion signal to be sent to the capstan 
motor. In most VCRs it is possible to 
kill each loop separately. This can nar
row down the hunt quite a lot.

With the phase control loop disabled 
the sound was perfect, although there 
was a noise bar slowly rolling through 
the picture. This made sense, because the 
heads were no longer obliged to start 
reading the video tracks at their start 
point, and were simply drifting through 
at random.

The scenes that followed weren’t 
pretty, so I won’t elaborate; suffice to 
say that an entire working day disap
peared, along with my patience. I 
couldn’t find the slightest reason for the 
oscillation in the phase loop.

At this stage in the proceedings, discre
tion being the better part of valour, I 
kicked the machine under the bench and 
filed the problem in my subconcious.

Every couple of days I pulled the rot
ten thing out and had a short fiddle, just 
to clarify any questions that had formed.

After a week the answer came to me. 
There wasn’t anything wrong with the 
electronics of the VCR at all! The fault 
condition was mechanical in nature, al
though no individual component of the 
servo system was in itself faulty.

This machine had come from the 
workshop of a colleague, who, having 
done his best, had passed it over to me 
to see if I could do anything with it.

The original fault was dirty heads, and 
a desperate need jor some general servic
ing. These things had been attended to, 
and to complete the job a new kit of 
drive belts had been fitted.

The recorder had been back with the 
customer for three weeks before the 
sound problem had shown up. It turned 
out that the new capstan drive belt, a 
fairly short flat item, was too compliant. 
There was too much elasticity between 
the motor pulley and the flywheel 
formed on the base of the capstan shaft, 
producing ‘backlash’ and hence making 
the servo become unstable.

The belt kit used was made by a repu
table Japanese manufacturer, and I have 
never seen or heard of any quality prob
lems with them. But an ‘original parts’ 
drive belt cured the problem completely, 
and gave me a new slant on servicing 

modern equipment.
John Logie Baird’s mechanical TV 

system was superseded by fully electronic 
television. Now the wheel has turned full 
circle, with the new field of ‘mechatron- 
ics’ turning out devilishly cunning ap
paratus, with properties far beyond any
thing possible with either discipline 
alone.

Unfortunately the marriage of mechan
ics and electronics can also turn an ap
parently simple problem into a costly 
and wasteful headache for the local serv
iceman.

Thanks, C.B., for that new slant on 
mechanical problems in nominally elec
tronic equipment.

We servicemen tend to think of our
selves as electronics specialists but real
ly, there is little that is totally electronic 
among the work that we do. So much of 
our work is mechanical in one way or 
another, even to the problems of 
mounting a transistor that is a different 
type to the original.

Audio tape and cassette recorders 
were bad enough when they developed 
mechanical problems, but we now have 
even more scope for trouble with video 
recorders. And let’s not mention CD 
players or computer disc drives!

Once upon a time we were all ‘radio 
mechanics’. Then came television and 
we upgraded our skills to become ‘elec
tronic technicians’. Yet it could be 
argued that we are still mechanics of 
one kind or another, albeit more skilled 
than the ‘dial-stringers’ and ‘valve jock
eys’ of yesteryear.

As C.B. points out, it doesn’t pay to 
ignore the possibility of a mechanical 
fault in electronic equipment. ®

Fault of the Month
Sanyo CTP5601
SYMPTOM: Low height. Vertical 
linearity and height controls have no 
effect and most voltages around the 
vertical stage appear to be correct. ; 
All of the electrolytic caps that might 
cause this fault check OK.
CURE: Vertical output transistor 
Q904 (2SC1025) had an open circuit 
base/emitter junction. An important 
clue to this fault is the lack of any 
voltage on the emitter of Q904. It 
should be around 62V.
This information is supplied by 
courtesy of the Tasmanian Branch of 
The Electronic Technicians' Institute 
of Australia (TETIA). Contributions 
should be sent to J. Lawler, 16 Adina 
Street, Geilston Bay, Tasmania 7015.
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According to our author, he’s found

The painless way 
to home construction
Here’s a very positive and constructive (pun intended) article 
on building hobby electronics projects. It’s especially intended 
for newcomers to electronics, who may not know how to get 
going - or simply aren’t aware of things like Vero-board.

by TOM MOFFAT
Home brewing - it ain’t dead yet! 

Despite the wails of deadbeats who say 
“it just isn't worth building stuff any 
more”, the gentle art of home brewing 
is still alive and kicking.

Think of it this way: every electronic 
gadget you see for sale nowadays 
started off as somebody’s home brew 
project. The professionals call them 
‘prototypes’. But you and 1 know the 
truth - a ‘prototype’ is just somebody’s 
lashed-together thingamabob that finally 
managed to work!

Throughout my own electronics ca
reer, I have built up many circuits just 
to see what would happen; to see if 
some idea or technique were possible. 
Many of these constructions were abso
lute duds, tossed into the junk box for 
possible salvage or stripping for parts. 
Other devices that showed promise 
were hacked about, re-built, refined, 
and eventually turned into magazine 
projects or full-blown commercial prod
ucts.

Photo 1 shows four examples, clock
wise from upper left: a computer speech 
synthesizer, a prototype weather fax re
ceiver that eventually went into full 
commercial production, a single-wire 
multi-channel remote control system, 
and a fax decoder that became a maga
zine project.

All of these circuits were built using a 
construction method known as ’Vero- 
board’. This is a phenolic insulating ma
terial similar to cheap-quality printed 
circuit board, drilled all over with holes 
on a 1/10" grid. This is convenient, be
cause integrated circuits also have their 
pins set up on a 1/10" grid. In this in
stance. inches rule!

On the back of the board, the holes 
are connected together, in one direction 
only, with strips of copper. You turn 
the copper strips into useful conductors 
by removing selected sections of the 
copper with a drill bit. Simple, and ef
fective!

But let’s go to the beginning. The 
construction methods we will look at 
are for YOU to use to try out YOUR 
OWN designs. This isn’t kit building, 
this is original design.

We will use as an example in this arti
cle a little circuit you won’t be the least 
bit tempted to copy. It’s quite useless, 

Photo 1: Four examples of projects 
speech synthesiser, a weather 
system and a fax decoder.

as you can see (Fig.l). The circuit con
sists of a NOR gate, a transistor driver, 
a LED, a few resistors, and a bit of 
wire to tickle the inputs of the NOR 
gate so you can see what happens to the 
output. Wow!

Circuits of this type usually begin life 
on a chunk of plastic called ‘proto
board’, shown in Photo 2. Like Vero- 
board, proto-board is laid out on a 1/10" 
grid. But where connections to Vero- 
board are soldered, every little hole on 
proto-board contains a springy socket 
that grips a wire or pin that is pushed 
into it. If you want to change some
thing, you just pull the wire or compo
nent out of one hole and try something 
else. The parts can be re-used many 
times over. EVERY true experimenter 
should have at least one piece of proto
board, to mock things up quickly.

Photo 3 is a close-up of our experi-
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lental circuit lashed up on proto-board, 
’s based on a 74C02 quad NOR gate, 
nly one of the four gates is used; the 
■st are wasted (at least for now).
The output of the gate is connected to 

a transistor driver, and thence to a 
LED. The LED lights up when the 
gate’s output goes high. The gate’s two 
inputs are both pulled low via Ik resis
tors; in this condition the LED will light 
up. Placing positive voltage on either or 
both inputs will send the output low, 
turning the LED off. And that’s all the 
circuit does. So you won’t want to pinch 
this design; go and design something 
yourself, if you want anything useful!

As your proto-board project evolves, 
you should try to keep a more-or-less 
up to date schematic circuit diagram of 
it. It s a good record of the work you’re 
doing, and a circuit diagram makes it 
easier to visualise exactly what’s going 
on. You should also be making notes of 
any funny results (smoke from IC1, 
etc!).

As noted earlier, Fig.l is the circuit 
diagram of our demonstration project. 
It is very important to give your project 
a working name and make sure all your 
notes and diagrams are labelled with it. 
That way you won’t pick up a scribbled 
circuit later on and ask yourself, “now 
which one was that for?”. Our useless 
demonstration circuit has been named 
‘EA-THING’.

Fiddling about with proto-board will 
probably teach you the most about elec
tronics in the shortest possible time. All 
you need is a handful of assorted resis
tors, capacitors, diodes, etc., some 
small NPN and PNP transistors, and a 
collection of CMOS IC gates.

The CMOS family is preferred for 
several reasons: it’s tame (not prone to 
breaking into unwanted oscillations), it’s 
not particularly choosy about what volt
age it runs from, it draws minuscule 
currents from inputs and the power sup-—
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Photo 2: The easiest way to get your circuit going initially is usinq a 
‘proto-board’, as shown here.
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Photo 3: A close-up of proto-board wiring, showing how the component leads 
are poked into the socket holes.

Fig.l: The circuit of our little demo 
project - a useless little gadget 
called the ‘EA-Thing’.

PRECAUTIONS
There are a few things to look out for while zipping around your Vero-board, 
drill bit in hand. Do NOT cut any copper track unless you have to Many 
times you will discover you have to add to the circuit, and the track you cut 
would have gone just where you wanted it too. Also do NOT get too heavy- 
handed with the soldering iron; the tracks will get hot and lift from the 
board’s surface. Little accidents like this can be repaired with bits of wire, but 
it’s messy and inconvenient.

Another source of trouble is where screws go through the Vero-board, as 
in the keyer in Photo 9. If you just drill the holes and bung the screws in, 
they may short out to the copper tracks. The solution is to counter-sink the 
screw holes with a larger drill bit, so there’s no way the copper can touch the 
screws.

Vero-board, by its very nature, dictates circuits with long leads and square 
corners — not conducive to good RF design. So don’t get any ideas of build
ing a two-metre transmitter on Vero-board; it’s very unlikely to work at all. 
Ive built a couple of 160-metre and 80-metre amateur transmitters on Vero
board, but theyve been pretty touchy. Not really recommended but if you 
want to have a go, feel free.

All in all, this type of construction is really best for audio and digital circuits, 
but if you’re a radio amateur with an experimental streak, there's plenty there 
to do. Perhaps you can be the one to come up with the next world-wide 
standard of high-speed picture transmission by narrow-band radio!
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ply, and it’s rugged. Despite the dire 
warnings from the experts. I’ve done 
horrible things to CMOS IC’s and got 
away with it. I’ve even hooked them up 
backwards so they got too hot to touch, 
and they still worked once connected 
the right way around.
Going to Vero-board

Right, we’ve got the EA-THING 
working, more or less, so it’s time to 
move it off proto-board and onto Vero
board for more extensive testing. We 
must first make a guess at the size the 
circuit is going to be, and cut off a piece 
of blank Vero-board stock.

You can make a pretty good estimate 
of the ‘real estate’ required from the 
amount of space used on the proto
board. When working out the Vero
board dimensions, remember that in
line IC pins must run perpendicular to 
the copper strips on the bottom of the 
board; otherwise the pins would all be 
connected together, wouldn’t they?

There are a couple of good ways to 
cut Vero-Board. The best method is to 
lay a ruler along a line of holes where 
the cut is desired and then score deeply 
into the board, along the holes, with a 
Stanley knife. It’s best to do it on both 
sides. You can then lay the board on a 
table, with the scored line along the 
edge, and give the overhanging part a 
good whack with your fingers. It should 
snap cleanly.

You can also use a hacksaw, but the 
cut won’t be as clean.

When the board is cut to size it’s a 
nice idea to smooth off the edges with a 
file. Then you must carefully clean the 
copper side of the blank Vero-board, 
otherwise it will be very difficult to sol
der to. Some versions come with a lac
quer on the copper, but even this may 
be nicked and corroded.

The best way to clean the copper is to 
scrub it with good old-fashioned ‘Ajax’. 
If it’s really daggy, you can tackle it 
with some ‘Twinkle Copper Cleaner’ 
first; then hit it with Ajax. When you’re 
done, the board should be as clean and 
bright as that in Photos 4 and 5.

Rinse the board, dry it with a clean 
towel, and then try not to touch the 
copper at all as you build your circuit 
on it. The same cleaning technique, by 
the way, works great on grotty PCB’s.

Now you can begin installing your IC 
sockets on the non-copper side of the 
board. ALWAYS use sockets; never 
solder the IC’s straight in. You’ll be 
removing IC’s later when you’re trying 
to figure out why the circuit won’t 
work.

Photo 4: How Vero-board tracks can 
be cut easily using a twist drill as 
‘countersink’.

Photo 5; The copper side of a piece 
of Vero-board with our EA-Thing 
project wired up.

Place a socket into position (remem
ber ACROSS the copper strips) and 
then tack it in place by soldering two 
pins on opposite corners. See Photo 4. 
On a larger project tack in ALL the IC 
sockets before soldering anything else. 
This will ensure that there’s room for 
everything.

Your next job is to remove the cop
per strips from between the rows of pins 
on the IC sockets. Take a drill bit of 
about 1/8 inch between your fingers. 
Press it into each hole where the copper 
track is to be broken, and give it a spin. 
The drill will ‘counter-sink’ through the 
copper, severing it nicely, as shown in 
Photo 4. It’s harder to clear the copper 
when there is solder from an adjacent 
hole, so don’t solder the rest of the pins 
until the ‘drilling’ is finished.

Photo 5 shows the copper side of the 
Vero-board with the circuit completed. 
Note that ALL copper has been re
moved from between the IC pins; this 
was done by heating the remaining 
shreds with a soldering iron until they 
just fell off. It makes a much neater 
job.

Flipping the Vero-board over, we get 
Photo 6. One jumper wire was required 
to provide a ground connection between 
pin 7 of the IC and the emitter of the 
driver transistor. This was made with a 
bare wire, to provide a convenient place 
to pick up ground for an oscilloscope or 
multimeter.

On larger projects, once the IC sock
ets are in place, I normally run all 
power and ground jumpers before I do 
anything else. These will generally lay 
flat on top of the board, aligned per-

Photo 6: The top 
side of the board 
shown in Photo 5 
above. Note the 
bare tinned 
copper wire link.
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pendicular to the copper strips below. I 
usually use bare wire unless there is a 
danger of shorts. I then temporarily 
connect the volts and confirm that 
power and ground appear on the correct 
pins of each IC. Once the power wiring 
has tested OK I then install the transis
tors, resistors, capacitors, diodes, and 
other components.

Finally come signal and logic lines. It 
isn’t very often that the copper strips 
run where you want them to, so you’ll 
need to install lots of bits of coloured 
wire from pin 6 of this to pin 3 of that 
and so on.

The best source of wire is multi-co
loured ribbon cable. You can pull each 
wire away and use it individually. If 
you’re building some kind of computer 
gadget that uses an eight-bit data bus, 
you should try to use coloured wires to 
indicate which is bit 0, which is bit 1, 
etc. The wires should follow the resistor 
colour code, so black=0, brown=l, 
red=2, and so on. When it comes time 
to trouble-shoot your creation, you’ll be 
thanking yourself for being so thought
ful!

Remember that when you connect a 
wire to a copper strip running to an IC 
pin or other component lead, you must 
take note of where else the copper strip 
goes. If it makes a connection you don’t 
want, you must cut it with the drill bit. 
But if it just runs off to the edge of the 
board, leave it alone - it might come in 
useful later.

Photo 7 is an overview of our Vero- 
board ‘development lab’. There’s not a 
lot there; you can set yourself up for 
just a few dollars. You’ll need the usual 
hand tools; perhaps you already have 
them.

Below the board is our 1/8" drill bit,

Fig.2: The PCB pattern he produced 
using Easytrax, printed out on a 
dot-matrix printer (75% of full size).

Photo 7: An overview of the author’s Vero-board ‘development lab’, complete 
with tools, power supply and close-up specs.

Photo 8: And here’s Tom Moffat himself, designing the final PCB using Protel 
Easytrax running on his Toshiba laptop PC.

and an Exacto knife for precision trim
ming of copper cuts. If you can get a 
surgeon’s scalpel, so much the better. 
The spectacles are only for old goats 
like me who have passed 40. They mag
nify two times, you can peer over the 
top of them, and you can buy them off 
the shelf in chemist shops.

As for the Arlee Multi-voltage Power 
Pack, it’s something I’ve had lying 
around for years to provide power for 
experimental projects. It’s a bit rough 
and ready, and it’s not regulated. A 
power supply that would be just perfect 
for this kind of experimental work ap
peared in the July 1989 issue of EA. I 
want one!

If your new design is a smashing suc
cess, you may decide to produce it as a 
manufactured product, or as a magazine 
project. Either way, the next logical 
step is to reproduce the Vero-board de

sign as a proper PCB.
Fig.2 is a PCB layout for our demon

stration circuit, produced on a Toshiba 
laptop computer with the new Protel 
Easytrax design program. This makes a 
nice, small ‘CAD workstation’ that fits 
on the dining room table (see Photo 8). 
It can all be folded up and put away 
when not being used.

As you can see, the PCB layout is 
very similar to our Vero-board layout. 
It could have been tightened up a bit, 
but I thought it better for this article to 
leave it looking as much like the Vero- 
board version as possible.

There are a couple of enhancements, 
though. There is now a big fat ground 
bus running around the whole perimeter 
of the board. As well, the power supply 
tracks have been thickened. This is 
good practice, to make their impedance 
as low as possible.
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It is also good practice to tie all 
unused inputs to either the power rail 
or ground. Pins 5 and 6 on IC1, which 
are extra gate inputs, have been perma
nently tied to pin 7, the chip’s ground, 
and then onto the big ground bus. The 
gate output is left open.

On the other side of the IC, spare 
gate inputs have again been grounded, 
but this time they’ve been arranged with 
some extra pads so they can be cut 
loose from ground with a knife or scal
pel and used for something else. The 
gate outputs are also brought out to 
pads.

Again a warning: don’t go off and 
build this ‘EA-THING’, because it’s 
really quite useless for anything other 
than demonstrating design techniques!

Most of your projects will never make 
it to the PCB stage, but they’ll still be 
good one-off gadgets nevertheless. It is 
possible to make a quite professional 
quality project on Vero-board, for per
manent use. If you tizz it up a bit and 
put it in a case, no one will ever know 
it’s a nasty old Vero-board prototype.

Photo 9 is an example of what can be 
done. This is a Morse Code electronic

Photo 9: An example of what can be done using Vero-board. This is an 
electronic Morse keyer built by the author several years ago.
keyer, loosely based on a design in the 
ARRL Radio Amateur’s Handbook. I 
built it several years ago, using CMOS 
IC’s for the reasons set out above, in
stead of the original TTL IC’s. The 
keyer now runs quite happily from a 9 

volt transistor radio battery, instead of 
requiring a mains power supply. You’ll 
notice I left a nice patch of blank real 
estate in one corner for ‘future expan
sion’. But I haven’t figured out a use 
for it yet. 0
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Suite 1. 6th Floor, 10 Help St.. Chatswood N S W 2067
Ph (02) 410 9893
W A Hinco Engineering (09) 244 2777
SA Graphic Electronic Industries (08) 365 lou0
ACT/TAS/QLD M B&K J Davidson (03) 555 7277

68 ELECTRONICS Australia, May 1990



Plug into Australia’s 
largest electrotechnology 

exhibition
Visit ELENEX 90 and the time you spend could be the most profitable 

investment you make this year. With more than 200 exhibitors ELENEX is the largest 
trade exhibition for the electrical and electronic industries ever to be held in Australia.

Compare and evaluate the latest products and technology from Australia and 
the rest of the world. Talk to industry experts, seek out new suppliers and find 
solutions to problems.

What s on Show
Electrical
Automation Control
Cable accessories 
Contactors and starters 
Lighting and lamps 
Motors and controls 
Power generation 
Regulators and relays 
Switchgear, switchboards 
Transmission equipment 
Transformers

Plus

Electronic
Cables and connectors 
CAD/CAM
Electronic components, 
accessories and materials 
Instrumentation 
Integrated circuits 
Measuring, testing and 
fault finding equipment 
Micro-electronics
Surface mount technology

Your ticket also admits you to Australia’s leading automated 
technology exhibition AUTOMATE Australia - The International 
Robotics and Industrial Automation Exhibition.
Surface Mount 90 Conference - The theme is “Design for 
Manufacturability” and will cover all facets of SMT.
International stands from UK, Finland, France and Italy 
providing exciting new opportunities for importers and 
distributors.

Royal Exhibition Building Melbourne 
3-6 June 1990
Sunday - Wednesday 10am - 6pm

" » Australian Exhibition Services
Tel: (03) 267 4500 Free Call: 008 33 5010 Fax: (03)267 7981

Visitors may either register at the entrance, return this 
coupon or phone for advance tickets.
□ Please forward no.____ tickets.
□ Please send details of The Surface Mount 90

. Conference.
' Name:_________
| Title:_______________________ _ __________ _

I Company:________________
Address:_________________________________

| State:_____________________ Postcode:______

y Send to: I 1 " i Australian Exhibition Services
Ov 424 St Kilda Road Melbourne Vic 3004

Tel: (03) 267 4500 Free Call: 008 33 5010 Fax: (03)267 7981.



Flexible low-cost 
variable supply

Variable regulated power supplies 
employing three terminal regulators 
usually use a potentiometer to provide a 
varying resistor in the adjust or 
common’ terminal of the regulator, to 
provide variable output voltages. The 
disadvantages of this arrangement is 
that one can never be sure of the output 
voltage, which requires checking with a 
multimeter each time a specific voltage 
is required, or incorporating a costly 
meter into the supply to indicate output 
voltage. These arrangements introduce 
cost or complexity or inconvenience of 
one sort or another when using a regu
lated variable power supply.

The use of a potentiometer also intro
duces a hazard which can occur with 
breakdown of its carbon track causing 
loss of rotor contact, then break
through of input voltage to the output. 
This can easily destroy equipment 
connected to the regulator.

The circuit shown overcomes these 
difficulties and makes for a very 
convenient regulated variable supply. It 
uses a conventional LM317 supply 
circuit but substitutes a switched voltage 
selector for the potentiometer.

Thus, once set up with the appropri
ate resistors, output voltage remains 

calibrated to the selected switch posi
tion, assuming of course the LM317 is 
working within its various ratings.

The choice of the switch is very 
important; it must be a make-before- 
break action and MSP provide such a 
range covering 4 to 12 positions. I chose 
to use an 11 position switch from their 
range, its number being MSP-AK52251. 
The use of a make-before-break switch 
guarantees against an input voltage 
break-through situation occurring, and 
allows the user to change voltages (up 
to the maximum of the connected 
equipment) without having to discon
nect the supply or the supplied item of 
equipment.

1 have two units constructed in plastic 
boxes (the small types originally used by 
A&R) and these units are used from 
time to time to power 4.5, 6 and 9V 
radios, etc. from a 12V (11-14 actually) 
car battery source. 1 have also found it 
very useful on occasions for testing the 
filaments of old 1.4 volt battery valves.

A IN4002 diode is used at the input 
to protect against a reverse polarity 
supply connection, and at the output to 
protect against a reverse polarity volt
age connection. A LED is connected at 
the input as a power-on indicator. The 
LM317 is fitted with a small aluminium 
heat sink of approximately two square 
cm, which allows the unit to pass 

approximately 400mA before thermal 
shut-down. This caters for all my needs, 
but a larger heat-sink would obviously 
allow the LM317 to work nearer to its 
maximum 1.5 amp capacity. The resis
tor values wired to the switch are 1/4 
watt/5% tolerance types and provide an 
accuracy to better than 0.1 volt on all 
positions.

Bruce Hunt, 
Heathmont, Vic.

$40

Sound editor 
for video dubbing

My brother-in-law takes a camcorder 
on his holidays, and transcribes its small 
tape onto VHS using a VCR. But he 
needs something to edit the sound dur
ing that process, either to add after
thoughts to the recorded sound or to 
replace unwanted sound, traffic or wind 
noise, with speech.

I have made a device to perform both 
tasks. It is built around a type 324 quad 
op-amp, as shown.

The microphone signal goes to ICla 
which has a volume control. The tape 
sound goes to IClb, which has unity 
gain and an input that can be grounded 
with the mic on/off switch, without
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BIBS TELEX
I

If Your Business 
Is Sound 

Reinforcement
I ———J

- Our AudioTest
Equipment, 

Is As Essential 
As Your Ladder!

Low battery 
voltage alarm

This circuit is part of a power 
distribution/switching/charging system 
for a mobile home, where power is sup
plied by one of a number of batteries. 
Most of the gates are spares in packages 
used for the rest of the control logic. 
They are all 4000-series CMOS, selected 
for their wide supply voltage range and 
noise immunity. The low voltage warn
ing level can be readily altered by 
changing the values of the zener diodes; 
thus the circuit can be adapted for a 
number of applications where a visible 
and audible warning of low battery volt
age is required.

QI, the zener diodes, the three resis
tors and two capacitors form the voltage 
level sensing circuit. As long as the bat
tery voltage is OK, i.e., above the zener 
voltage, QI outputs a 1; if the battery 
voltage falls below the zener voltage, 
QI outputs an 0.

UI inverts and buffers the output to 

short circuiting the camcorder output.
IClc is a mixer that provides a gain of 

10 to the mic signal from ICIa, and 
unity to the tape sound from ICIb.

Power comes from two AA cells in a

provide a suitable input to U2. When 
the battery is OK, U2 outputs a 1; if 
the battery is down, U2 acts as an ast
able with the period governed by C 
and R.

The output from U2 is gated with the 
input from a selection switch or logic by 
U3, whose output drives the LED via 
02. If the battery is selected, i.e., the 
external input is 1, and the battery volt
age is OK, i.e., U2 output is 1, then the 
LED is one. If the battery is selected 
and the voltage is down, U2 output al
ternates between 1 and 0 and the LED 
blinks on and off.

U4, U5 and Q3 drive a piezo beeper 
in conjunction with the flashing LED, if 
the battery is selected but the voltage is 
down. U5 is a NAND gate used as a 
NOR gate, with as many inputs as there 
are batteries in the system. Each input 
is driven by a copy of the circuit, up to 
U4, and if any of the battery voltages 
are down, the relevant LED will flash 
and the beeper will sound.

Jens Schumacher,
Boronia, Vic. $40

battery snap, to which has been added 
an earth connection to split the supply 
into +1.5 and -1.5 volts.

J. Morphet, 
Rosebud, Vic. $35

TS11
Audio Test
Set, combines - 
impedance meter - 
audio oscillator - frequency counter 
- dB meter, in one compact unit.

with eight memories, battery 
operated, calibrated microphone.

ASA10 
& PN2
Real time 
spectrum 
analyser with 
a full ten band 
spectrum from B 
32 Hz to 16KHz S 
with dB meter; use 
with PN2 pink noise generators.
Call AUDIO TELEX COMMUNICATIONS 
PTV. LTD. for more information.
SYDNEY
Phone: (02) 647 1411 Fax: (02) 648 3698 
MELBOURNE
Phone: (03) 562 8566 Fax: (03) 562 8781 
BRISBANE
Phone: (09) 249 2977 Fax: (09)249 2978 
PERTH
Phone: (07) 852 1312 Fax: (07) 252 1237 
ADELAIDE
Phone: (08) 231 6955 Fax: (08) 231 6062 
AUCKLAND
Phone:(09) 867 032 Fax: (09) 894 588
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Switchmode power supply j
i Unbelievably cheap but there’s a catch!

«
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ONICS 
ONICS

pH CHLORINE METER
Unbelievable Distress Stock Purchase
These were included in our 1987 Catalogue and were selling for $3995 each
We have purchased the entire quantity from the importer who was told to clear all stocks at any

The unit is not the most accurate in the worid. but it will give you some idea of the pH and 
Chlorine levels The two probes are inserted in to the water to be tested An instant reading of the 
Chlorine level and pH value is given on the panel meter display

We have obtained a quantity of new (removed new from brand new equipment) 
computer switchmode type power supplies They have: outputs of+5V 2A. +12V 30mA. ■ 
12V 30mA, & 12V 2A The proHen. is that they are 110V powered and NOT 240V You 

can use them for parts at this bargain price Cat MP-3000 $9.95
Ideal for parts also. The meter is worth $10 alone.

cat qm 6135 WAS $39.95 each NOW ONLY SAVE 
75%

IC SOCKET MADNESS 16 Pin normalty $1 50 each 
Now3for$2 Save$250 
Cat No. PI 6456
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EXPERIMENTORS PLUG 
PACK BARGAIN
Don't miss this one. ,
Primary - 220V 50hz (will work OK on 240V) lead length 1,8mt 
long - bare ends (no 240V plug supplied).
Secondarys ■ 16V AC at 800mA

- gv AC at 1.5AMP
Lead length 1 7mt long terminated in a 
strange plug

Supplied in a maxi box style. Measures 75 (W) x 85 (L) x 60 
(H)mm

1-9 $5.95 
10-49 $5.50 
50-99 $4.95 
1OO +$4.5
Cat No. MA

r NEW 1990 
CATALOGUE

Send $2 for your 
copy to: 

PO Box 185, 
Concord 2137

BARGAIN LED PACK
100 assorted LED's 5mm. 3mm, rectangular plus others. 
Normal value about $35 £52

Cat. ZD-1696

ONLY

*8.95

N.T.C. GLASS 
THERMISTORS
These have been extremely hard to 
obtain lately. We have obtained a 
small quantity of two varieties in 
limited quantities. Last prices avail
able for these were $25 each in 
small quantities at wholesale levels 
Full specs available on request 

A25 TYPE 
Directly heated beads type. Nominal 
resistance 200k ohm at 25°C d20%. 
Bead in gas filled glass envelope 
suitable for amplitude control, pulse 
suppression, time delay and low 
frequency power measurement. 
Cat. RN-3460 

*9.95

B15TYPE
Indirectly heated bead type. Nominal 
resistance 100k ohms at 25°C ¿20% 
Applications include amplitude 
control, gain control, true RMS 
power measurements, timing 
devices and as remotely controlled 
variable resistors.
Cat. RN-3462

$12-95

Solder Type
20 Pin normally 484 each
Now 16 for $2 Save $568
Cat No PI 6504
28 Pm normally 704 each 
Now 14 for $2 Save $7 80
Cat No PI 6507
40 Pin normally 704 each 
Now 10 for $2 Save $5
Cat No. PI 6508

18 Pin normally $1.65 each 
Now 4 for $2 Save $4.60
Cat No. PI 6458
20 Pin normally $1.90 each 
Now 3 for $2 Save $3 70 
Cat No. PI 6460
22 Pin normally $2 each 
Now 4 for $2 Save $6 
Cat No PI 6462
24 Pin normally $2.30 each 
Now 3 for $2 Save $4 90 
Cat No PI 6464
28 Pin normally $2.60 each 
Now 4 for $2 Save $8.40 
Cat No. PI 6466
40 Pin normally $3 25 each 
Now 3 for $2 Save $7 75 
Cat No PI 6468

/Techlite Bulbs •Low Voltage
Lighting System )ooo

i This IS the same as the 'firefly' lighting you saw all over the country•during 1S88 
Bicentennary. Save $20 over the original system we sold in 1988. The cable simply 
pushes into the lugs under the globe housing and a slide clip arrangement holds the

/ bulbb™lV
10 BULBS/BASES cat sl-2800 $12.95
CABLE TO SUIT cat wb 1708 550 metre
POWER SUPPLY 1 AMP TRANSFORMER

| Cat. MM-2002(upto25globes) $10.95
I 2 AMP TRANSFORMER

CaL MM-2004 (up to 50 globes) $16.95

1.5 Volt Battery 
Testers
The latest in battery testers. Consists of a very 
flexible piece of plastic with a conductive strip on 
the rear. Simply place over the battery terminals and 
the indicator will show if the battery is good, 
reasonable or bad. Re-usable. Every desk drawer, 
workshop, toolbox needs at least one. And at the 
price who cares.
5 different designs available.
Cat SB-2350

650 ea
Or 4 for $2________

TURN YOUR 
SURPLUS STOCK 

INTO CASH!! 
Jaycar will purchase your 

surplus stocks of components 
and equipment. We are 

continually on the lookout for 
sources of prime quality 

merchandise.
CALL MARK 

HARRIS OR BRUCE 
ROUTLEY NOW ON 

(02) 747 2022
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UHF Wireless Security System FULL DETAILS SEE PAGE 61 -1990 JAYCAR CATALOGUE
Just imagine a security/alarm system that does not need wires to connect the PI Rs, window/door reed switches, personal remote control and optional 
remote keypad. The only wiring required is to connect to a horn speaker. H

1VTT7 I1T UHF 303MHz Microprocessor Control 
W tireless Security Alarm System

COMPLETE SYSTEM includes
1 x Control Panel
1 x Passive Infra Red Detedor/Transmitter
1 x Door/Window Reed Switch/Transmitter
1 x Hand Held Remote Control/Transmitter
1 x Horn Speaker -10 watt/wired
1 x 240V AC adaptor
1 x 1.2Ah Back-up Battery
1 x Set of batteries for all transmitters

Cat. LA-5200

ONLY $599
OPTIONAL EXTRAS
• Door/Window Reed 
Switch - Wireless 
Cat LA-5210 $69

• Wireless Passive 
Infra Red Detector 
Cat. LA-5205 $149

Hand Held Remote 
Control - Wireless 

Cat. LA-5208 $59

Wireless Remote
Keypad
Cat. LA-5215 $129

AR tl 
AH II 
AREL

ECONOMY MODEL MULTIMETER
Ideal as a first meter. Compact enough to fit into the glove box in your car.
• 2,000 obms/volt
• Mirror scale to prevent parallax error
• Complete with test leads and instructions
• DC & AC volts 0-10,50.250 & 1000V
• -10 to +22dB
• 0-100mA current
• 0-1M ohm (2 ranges)
• Measures 90 x 50 x 80mm
• Battery included

Cat QM-1001

$18.50 NORMALLY
MAY ONLY $1 5.50
SAVE $3

DIODE MADNESS
1N4007 1A 1OOOV 1N4003 1A300V
50 for $5 M'003 M
Cat zr-1009 50 for $2.50

HORN SPEAKER
Fully weatherproof. Suitable for PA. intercom, security 
systems, etc 10 watt 8 ohm 
Cat. AS-3180

NORMALLY $13.95
MAY ONLY
*11.95
SAVE S2
10+ $10.95 ea

6" TWIN CO NE 
WIDERANGE

FREE POWER WITH SOLAR CELLS 
0.45 VOLT MODULES
Ideal for experimenters. Connect in series or parallel if you wish. Terminal strap enables easy 
connection to other cells.

10+ $3.50 ea

0.45V 600mA
Size 96 x 65 x 6mm

Cat. ZM-9007

*5.50
10+ $5.00 ea

TWO HANDY SIZES 
0.45V 400mA 
Size 96 x 65 x 6mm

Cat. ZM-9005

*3.95
iwnHww 

nwwHiaw 
tHnn

12 volt @ 120mA
Quality cell with aluminium picture framing around 
the edges. Resin covered. Size 327(L) x 165(W) x 
18mm thick.
Cat. ZM-9009

*79

Freq. Resp. 
Sensitivity 
Impedance
Power
Magnet Weight 
Cat CE-2320

60-15kHz 
89dB/1mt 
8 ohms
0 watts RMS 
5.3oz

NORMALLY $13.95
MAY ONLY $9.95
SAVE $4
10+ $9.50 ea
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TV GAME 
COMPUTER 
SWITCH
Allows you to easily switch between 
2 inputs to your TV.
Cat LT-3018

NORMALLY
$6.95
MAY SPECIAL 
$3.50 
1/2 PRICE

SPIROMATIC INDOOR
ANTENNA
For prime reception areas, site on top of your TV 
Popular spiral design 300 ohm cable supplied
Cat LT-3100

NORMALLY $9.95
MAY ONLY $6.95
SAVE $3

QUALITY DISCS AT UNREAL PRICES
Another Jaycar direct import. All disks are supplied with envelope, index labels and write
protect tabs. Remember, these disks might be cheap but they are good quality. We are so 
impressed by the quality we are happy to offer a lifetime guarantee.

5 1/4" DSDD 48TPI DOUBLE SIDED/DOUBLE DENSITY
Cat. XC-4730

$6.50 for 10
5 1/4“ DSHD 96TPI DOUBLE SIDED/HIGH DENSITY

Cat. XC-4732 $15.95 for 10
SAVE $3
3 1/2" MF2DD 135TPI DOUBLE SIDED/DOUBLE DENSITY
Cat. XC-4736

$16.95 for 10
SAVE $10

FORMAT TO 1.4Mb! If your computer has the new format 
sizing then you can store up to 1.4Mb on the one disc.

10x3 MT MF2HD WAS $49.95
Cat XC 4738 NOW $34.95
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ZVOLTUP KIT
A 1.5 to 9V DC/DC convertor
Ref: EA May 1990
Replace those expensive 9V batteries with an economical 1 5V D cell. Lasts much longer and 
saves you the cost of the kit in no time. Shortform kit - PCB. potcores, battery holder, heatsink 
and all electronic components supplied (excluding optional receiver parts). No box or box 
hardware supplied.

Cat. KA-1724

ONLY 

»19.95 
Box not supplied

±50V (0-1OOV) 1.5A Dual Tracking 
Power Supply Kit
Ref: Silicon Chip April '90
This magnificent switchmode type laboratory power supply has great professional features 
but costs around 1/2 of inferior built up units.
This kit features high efficiency toroid power transformer, professional high resolution 10- 
turn wire wound voltage control potentiometer, latest I.C. technology, excellent line load 
regulation, low ripple voltage, apart from a smart plastic case! (for more information see
specs below)
The Jaycar kit is complete down to the last nut and screw as well as all hard-to-get I C.'s.

Cat No KC-5073 $229

Non First Syllable Dropped Off VOX Relay Kit
Ref Silicon Chip April '90 At last a VOX (Voice Operated Relay) that does not cut off the first 
bit of speech! This clever project uses an acoustic delay to prevent the common fault in all 
but the most expensive VOX circuits - the 10mS or so of that is lost by relay operating time It 
may not sound much but it is very annoying and a long time in speech terms 
This kit is supplied by Jaycar in a short form, i e without case, front panel, plug adaptor etc. 
This saves you over $20 on the price otherwise, as we beheve most of these projects will be 
built into other equipment anyway. All other parts (including all PCB parts) included.

Only $59.95 Cat KC-5074
Specifications Signal delay: 16.4 miliseconds • Clock frequency: 15 7kHz • Frequency 
response: 100Hz to 43kHz within (pm)3dB • Maximum output signal: 800mV RMS • 
Maximum input sensitivity: 0.7mV RMS (to actuate relay) • Harmonic Distortion: 
<05% at250mVand 1kHz <1 5% at 800mVand 1kHz • Signal to noise ratio: (ms)66dB 
unweighted with respect to 500mV RMS at the output

LEAD ACID BATTERY 
CHARGER
Ref: Silicon Chip March 1990
Comprehensive battery charger for GEL batteries. Charges 
both 6 & 12 volt batteries. Charging rates:' 1 2Ah (250mA); 
2.5Ah (520mA); 4.5Ah (900mA); 6Ah (1 2At 15Ah (3A). 
Charges our range of GEL batteries. Includes PCB and all 
board components. No box or front panel. Transformer not 
supplied: 1 2Ah-4.5Ah use MM-2008 $18 95 or 6Ah-15Ah 
use MM-2000 $37.95. r
Cat KC-5071 j

$69 -----------------

Specifications 
Type:
Output Voltage: 
Output Current 
Tracking Accuracy. 
Load Regulation: 
Line Regulation: 
Ripple output: 
Protection:

Dual tracking with switchmode pre-regulators for high efficiency 
0to+/-50V
1.7A from 0 to 87V; 1 5A at 91V; 1Aat100V
Better than 30mV
Better than 500mV at +/-V and 1A
Better than +/-5mV for mains voltages from 220-26W AC
Less than 3mV p-p at full load
Fully protected against output short circuits and forward 
and reverse voltages connected to the output fuse protection for the 
power transformer.

S 50V 1.SA DUAL TRACKING POWER SUPPLY

PRO SERIES 1 POWER AMP 
140 WATTS RMS PER C
Ref: EA Dec 1989/Jan 1990
NEW - upgraded design ■ now gives 
140W rms channel into 8 ohms. 
Dual toroidal transformers supplied.
Cat. KA-1725

$599

.^lant Checker
Another surplus buy If you are a gardener you have probably 
seen the moisture meters in nurseries that indicate the moisture 
level in soils for about $16.
This unit does that, plus more:
• Indicates moisture level in soil • Check proper PH value of the soil
• Check strength of light (LUX) • Also includes a thermometer in F/C 
With all these features you would expect to see this in nurseries for $30 
$40.
We have a limited quantity available for only $14 95 That's right ■ 
about 1/2 price or less Don't miss out 
Cat QM-6136

ONLY $14.95
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ADELAIDE 
STORE 

NOW OPEN 
190 Wright 

Street
Ph: (08) 231 

7355

1. Memory Tune
2 Math Quiz
3 Multiplication Quiz
4 Ami Correct - math practice
5 . Begins with-first spelling
6 . Spelling
7 Guess That Letter - auto or program manually
8 . Guess That Word ■ auto or program manually
9 Letter Finder
10 Number Finder

CTRONICbJAYUAHAYUAH tLLU I HUINICOJA tUmm tLtt, I T CLCtv i HV/INIVOUK1 b«n LLCV i nuiviLyOjm i unn LLLV inuimANMi v/mt uli.v

CTRONICSJAYCARAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR 
CTRONICSJAYCARAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR 
CTRONICSJAYCARAYCAR ELECT RONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELEC THONICSJAYCAR Et EC IRONICSJAYCAR 
CTRONICSJAYCARAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR 

........-....................................- h. . i-AATfAAAAhA-c. .vA.A c, rAT.iA.Hiro iAvrAH Cl rr'Tr»"Mbfr'CS IA VC AO ri rrTnruirc lAVCAO Fl crTPOMir«: IAYCAR El ECTRnNICC. IAYCAR

LECTRC 
LECTRC 
LECTRC

E LECTRC 
E LECTRC 
ELECTRC 
E LECTRC 
F! FCTRC



JAYCAR ELECTRONICS JAYCAR ELECTRONICSJAYCAR ELECTHONICSJAYCAH tLtC I HONICSJAYCAH tLtcihuniusjatcah elei-ihonicsjaioah eLcciHUNiosjMTOMH cccvir
JAYCAR ELECTRONICS JAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTf
JAYCAR ELECTRONICS JAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTF
JAYCAR I LECTRONICS JAYCAR EL ECtHONICSJAYCAH ELECIRONICSJAYCAR ELECmONIt^JAYÇAR^ÇIRONjÇSJAYÇAREIÆÇTTONIÇSJAYÇAR^^ÇrRONIÇSJA^ ECTf

I ELI

30 Piece Engineer's Driver Set
At lastl A driver set incorporating those obscure shaped heads’
Have you ever needed recently to service an electric tool? Chances are you would not have 
been able to do so because the screws holding the appliance together had strange shaped 
heads. ....
Well now you can with our 30 piece driver set! This set contains all the driver bits you are 
EVER likely to encounter. (See below). Basic to the set is an 81/2' Chrome-Vanadium driver 
which will accept any of the 28 hardened steel bits supplied. They are held into the socket 
of the driver by a small magnet - so you can use the driver in any position. The screw 
together hollow handle will hold several tips so you don't have to take the whole set with 
you into the field. There is a tip here to suit almost any screw/nut you may come across.

Probe Type Digital Multimeter 
3 1/2 Digits • Manual or Auto Range 
with Logic Probe
This fantastic 3 1/2 digit meter is actually easier to use than a conventional hand-held unit 
The readout is in the body of the 'probe' itself so you don't have to avert your eyes to get a 
circuit reading. The unit has most of the features of conventional meters as well!
Logic Probe Bonus. This TTL/CMOS compatible feature will test logic 'HI' or logic 'LO'. The 
circuit is protected to 250V. All electrical symbols are shown in the large (42mm x 18mm) 
window.
Cat. QM-1420
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.10" woofer
! 4/8 ohm 160W rms Cat. CW-2143 $149

' 8" woofer
14/8 ohm 120W rms Cat. CW-2142 $99

112" woofer
■ 4/8 ohm 200W rms Cat. CW-2145 $179
I Dome midrange
I 4/8 ohm Cat. CM-2090 $47.
I Dome tweeter
14/8 ohm Cat. CT-2010 $29.

cxw ,*«

MAIL ORDER VIAPOST & PACKINO

FACSIMILE (02) 744 0767
GORE HILL

$ 3.75 
$ 4 50 
$ 6.50 
S8.00
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$10 - $24.99 
$25 - $49 99 
$50 -$99.99 
OVER $100

ROAD FREIGHT ANYWHERE 
IN AUSTRALIA (up to 20kg) 

__________ SUK__________

Here's what you get:
• 5 slotted bits 0-1,3-4,5-6,8-10,12
• 5 hex bits 3/32', 5/64', 7/64', 1/8'. 9/64'
• 4 Philips bits No 0,1.2 & 3
• 4 square recess bits No 0.1.2 & 3
• 6 Torx bits T10, T20, T25, T30, T40
• 2 Pozidrive bits No 1 & 2
• 1 x 1/4' drive socket adaptor
• 1 x 1/4" drive hex bit holder
And it's all housed in a sealable tough plastic case.
Cat TD-2000

l$19.95
'RE/Sponse SPEAKERSI • High Power 
. • High Quality I • Dual Impedance 
. See catalogue for full specs. 

■ 6" woofer
I 4/8 ohm 80W rms CaL CW-2140 $69

navcar
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DNICS JAYCAF
7NICS JAYCAF

/AUTORANGING 
TRUE RMS
3.75 DIGIT 
METEX 
• 5/sec sampling 
• Data hold 
• Frequency counter 
• Diode continuity 
See catalogue for 
full details 
Cat QM-1500 

$169.50

3.75 DIGIT 
4000 COUNT 
39 RANGE

Inductance 
Capacitance 
Frequency 
Temperature 
Peak hold 
Logic

See catalogue for 
full details 
Cat QM-1475 

$179

RABBIT EARS
Two telescopic antenna 
mounted in a sturdy cabi
net which sits on your TV 
set Antenna are 
adjustable.
Cat. LT-3110
NORMALLY 
$19.95 
MAY 
$14.95
SAVE $5

FX 2242 
POTCORES 
Normally 
$15.95 pr 
MAY SPECIAL 
$10 pr
Cat. LF-1265

117 York St (02)267 1614-
Mon-Fri 8.30 - 5.30 Thurs 8.30 pm ■ Sat 9 ■ 12
355 Church St (Cnr. Victoria Rd) (02) 683 3377 
Mon-Fri 9-5.30 Thurs 8.30 pm - Sat 9 - 4pm
115 Parramatta Rd (02) 745 3077 -
Mon-Fri 8.30 - 5.30 - Sat 8.30 -12
121 Forest Rd (02) 570 7000 -
Mon-Fri 9 - 5 30 Thurs 8.30 pm - Sat 9 - 4

MOTOROLA KSN1141A PIEZO 
TWEETER 400W RMS
Brand new Motorola Powerline horn.Includes a protection 
circuit internally which allows the new horn to handle 400W 
rms. It uses a miniature light bulb and a PTC resistor. Under 
extreme high power surges, the PTC opens up allowing the 
speaker to continue to play at a somewhat compressed power 
level. The resulting product is virtually blow-out proof.
Replaces the KSN1025A.
See catalogue for specs. 3 year warranty.
Cat. CT-1912

$37.95

MAIL ORDERS
P.O. Box 185 Concord 2137
HOTLINE (02)747 1888
FOR ORDERS ONLY

TOLLFREE (008)022 888

BURANDA OLD

MELBOURNE-CITY

SPRINGVALE VIC

ADELAIDE S.A.

188 Pacific Hwy (Cnr. Bellevue Ave) (02) 439 4799-
- Mon-Fri 9 - 5.30 Sat 9 - 4pm
144 Logan Rd (07) 393 0777 -
Mon-Fri 9 - 5.30 Thurs 8.30 - Sat9 ■ 12
Shop 2.45 A'Beckett St City (03) 663 2030
Mon-Fri 9-5.30 Fri 8.30-Sat 9-12
887-889 Springvale Road Mulgrave (03) 547 1022
Nr Cnr. Dandenong Road Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 2 
190 Wright Street (Cnr Selby Street) (08) 231 7355 
Mon-Fri 9-5.30 Fri 8.30-Sat 9-12
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Construction Project:

Novel IR 
Night Viewer
Build this fascinating project and overcome a basic human 
shortcoming: our inability to see in the dark. Now you can 
unlock the mysteries of the night with our low cost night 
viewer. The project features good performance, low power 
consumption and will cost a small fraction of the real value of 
the infra-red imaging tube used.

by BRANCO JUSTIC and CONRAD MARDER
Since World War 2, the military have 

used Night Vision Binoculars and Night 
Scopes to probe the dark. One might 
well ask why isn’t this type of equip
ment available for civilian use? The an
swer is very simple - cost!

If you were to buy a new infra-red 
imaging tube such as that used in this 
project you’d be paying over $3000. No! 
That’s not a typographical error - a 
new XX1080 IR image tube costs over 
three thousand dollars! But don’t get 
alarmed — we did say this was a rela
tively low cost project...

Oatley Electronics, the developer of 
this project, has sourced some IR image 
tubes at ridiculous prices, making the 
unit to be described in this article possi
ble. The tubes are ex-military service 
disposal items and are currently selling 
at prices between $100 and $300. Some 
tubes are brand new, and others are 
used, but all are guaranteed to be in 
good working order.

Interested now? After all, that’s a 
mere fraction of what they originally 
cost. So read on to find how this project 
works and how to build it. This is a fas
cinating project with lots of uses.
The night viewer

The Night Viewer described here is 
the result of considerable development. 
The high voltage power supply we have 
developed can be used with different 
types of IR image tubes, and its fea
tures include low power consumption 
with excellent voltage regulation. The 
circuit operates from a 9V battery, 
drawing around 15mA, and inexpensive 
lenses and a plastic housing make it a 
76 ELECTRONICS Australia, May 1990

most economical project. If we sound 
proud - well, we are!

The prototype has proved very effec
tive and operates very well in extremely 
low natural fight levels. However we de
cided to develop an infra-red torch as 
well, which can be used to ‘light’ the 
viewing area to allow it to be seen - in 

Build our Infra-red night viewer and companion infra-red torch, and use them 
to see in the dark.

what to the unaided eye appears to be 
total darkness. The torch is very simple, 
comprising nothing more than a conven
tional torch with an infra-red filter.

During our experimenting with the 
unit, we found some rather interesting 
things regarding the response of various 
objects to infra-red light. For example, 
both black and white people appear the 
same when observed through the night 
viewer, showing up with equal bright
ness on the viewer’s screen. Also, 
healthy plants appear brighter than un
healthy plants, perhaps explaining why 
certain illegal plants are easily detected 
when grown in the bush!

A television IR remote control unit 
when looked at through the Night

re 
re 
re 
re 
re 
re 
re 
rc



The circuit diagram. The circuit comprises a ringing choke oscillator around Q4, a relaxation oscillator wltn tne sum 
(Q5), a tripler driven by T2 and feedback via neons NE1 to NE4. VR1 sets the output voltage which, for an XX1080 IR
image tube should be around 14kV.

Viewer appears as an array of very 
bright spots of light, with one spot for 
each IR LED used. This is dramatic 
evidence of just how invisible infra-red 
light is to humans, demonstrated further 
by the infra-red torch which seems to 
emit no light at all - yet appears to 
light up the surroundings almost like a 
conventional torch, but only when seen 
through the IR viewer.

The lens system used on the proto
type viewer consists of two magnifying 

glasses purchased from local shops. 
While this arrangement could no doubt 
be improved, we found it produced very 
acceptable results for normal use. We 
also found that the focusing needed 
very little re-adjustment during use, 
particularly if the objects being looked 
at were of a reasonable size.

The case is made from 65mm plastic 
plumbing fittings, available from most 
hardware shops. If a smaller handle is 
required, the PCB can be cut into two 

sections, connected with three core flex. 
The remote section could then be worn 
in a belt pack.

Summing up, the Night Viewer com
prises a PCB, tripler, the IR image 
tube, and two magnifying glasses as 
lenses, all fitted into a case made of 
plastic tube. It’s simple to build, and 
amazingly cheap when compared to the 
cost of a comparable unit used by the 
military. Now for details of the project 
and the IR imaging tube used.

This photo shows the 
PCB, tripler and the 
case holding the IR 
image tube. The wire 
from the top of the 
tripler hanging free 
became detached 
during photographing, 
and should connect to 
the left of the top 
string of resistors. The 
wire running under the 
tripler is the focus lead, 
and terminates on a 
PCB pad as shown in 
the layout diagram. The 
EHT lead should be 
long enough so that 
the tripler can be 
removed from the case.
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Night viewer
IR image tube

The range of frequencies known as 
visible light form a very narrow portion 
of the electromagnetic radiation spec
trum. At the lower end of the band is 
infra-red light, and the upper end ex
tends into ultraviolet energy. Infra-red 
image tubes such as that used in this 
project are sensitive to both the visible 
spectrum of light and to infra-red fre
quencies.

Providing the IR image tube is not ex
posed to high ambient light levels for 
extended periods, an almost indefinite 
life span is possible. In fact, the recom
mended maximum illumination of the 
tube is 1 lux, while the light level in a 
well lit room may be around 200 lux. If 
the tube is exposed to such light, it will 
saturate and take a few seconds to re
store after its return to the dark. Such 

FOCUS

exposure doesn’t seem to harm the 
tube, but should be avoided as contin
ual high light levels could result in a 
permanent loss of sensitivity.

IR image tubes are simple in principle 
and have a construction similar to a 
cathode ray tube. At one end of the 
tube is the cathode, which is exposed 
via an external lens to the scene being 
viewed. The cathode end of the tube is 
coated internally with a material that 
emits electrons when it is exposed to 
light. The electrons produced by the 
cathode are accelerated by a high posi
tive voltage at the anode end of the 
tube. The screen is located at this end, 
and it has a phosphor coating which 
emits light when struck by electrons, 
causing a visible image of the scene 
being viewed. Focusing of the image is 
provided by electrostatic focusing rings 
placed between the cathode and the 
anode.

Thus an IR image tube only needs 
two supply voltages to operate. The 
XX1080 tube requires about + 14kV at 
the anode and +450V at the focus elec
trode. The 6032 tube needs around 
18kV at the anode and 2KV at the 
focus electrode. The cathode in both 
tubes is connected to the earth line. The 
connection points for both types of 
tubes are shown in the accompanying 
photographs.

Note that unlike a TV picture tube, 
the electron beam is not scanned. In
stead, the beam of electrons is focused 
to cover the entire screen, and the 
image received at the cathode is repro
duced directly on the screen. Thus the 
heart of the unit is the lens system that 
focuses the scene optically onto the

79mm

MAGNIFYING GLASS
15mm OFFCUT
/-45mm x 065mm 
/ TUBING

MAGNIFYING 
GLASS

This photo shows the XX1080 IR image tube, viewed from the cathode end. 
The focus terminal is the socket to the front of the picture and the anode is 
next to it. The cathode is the metal ring.

r 40mm x 065mm
’ P|cCE / TUBINGGLUE & TAPE /

80 mm /

SLIDE

GLUE 065mm

TRIPLER

CONTACT ADHESIVE

GLUE
& TAPE

Fig.1: This 
diagram shows 
details of the 
case and how 
the PCB, tripler 
and the image 
tube fit inside it. 
The tubing has 
an internal 
diameter of 
65mm (2.5") and 
conduit glue 
can be used to 
glue each 
section.

ID 065mm 
END CAP

ENDCAP 
WITH 
END 
CUTOUT

80mm « 065mm 
JOINER

OFFCUT FROM 
HERE

350mm x 065mm 
TUBING

INFRA 
RED 
TUBE
XX1080

SLIDE 57 mm
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GND

The layout diagram. Take special care with the phasing of the extra winding required on T1. The 48 by 10M resistors are 
arranged as five strings of eight resistors, soldered end to end. The remaining eight by 10M resistors provide tapping 
points for the focus voltage. The PCB can be cut to give two sections joined by three core flex if required.

cathode, which in turn emits electrons 
with varying intensity from different 
sections of the cathode.

The infra-red torch
As already mentioned, the viewer op

erates well in very low light level condi
tions such as that from moonlight or 
even starlight. However its most spec
tacular application is using it in total 
darkness. Under these conditions it is 
necessary to light the area with a source 
of infra-red energy. We initially tried 
infra-red LEDs, which proved relatively 
useless. We then experimented with a 
conventional torch globe, and ended up 
with an infra-red torch.

Incandescent torch bulbs are a good 
source of both visible light and infra-red 
light. However, the visible light needs 
to be completely filtered out, otherwise 
the purpose of this project is defeated. 
Infra-red filters are available from most 
photographic equipment suppliers, but 
are probably rather expensive. We first 
tried a number of layers of dark co
loured cellophane, but best results were 
obtained with conventional 35mm film, 
such as that used in a camera.

Most colour negative films after use 
have some section of the film that is 
completely exposed, usually at the start 
of the film. When developed, this sec
tion appears almost black, and is nor
mally discarded. However, it is an ex
cellent infra-red filter, and we used four 

layers of this film in a hand held torch, 
giving a unit with high infra-red output, 
but with virtually no visible light output. 
In fact, the amount of infra-red light 
output was hardly reduced at all, even 
with more than four layers of film.

The filter is placed between the glass 
and the reflector of the torch, and the 
glass (or plastic) can be used as a tem
plate for cutting the film. Because 
35mm film is not wide enough to cover 
the front of the torch completely, over
lapping semi-circles of the film are re
quired. The film will be held in place 
between the glass and the reflector once 
the torch is reassembled, so there is no 
need to glue the film. A number of 
layers made up of semi-circles of the 
film are required, arranged so that the 
overlaps for each layer cross the adja
cent layer.

The infra-red torch we used was fitted 
with a pre-focused globe, which gave a 
rather intense and relatively small spot 
of infra-red light with minimal light 
away from the spot. For general use it 
may be preferable to use a non-focused 
torch globe if a wide area needs to be 
lit.

Circuit details
As already described, the IR image 

tube simply requires an EHT voltage 
and a focus voltage to operate. How
ever, developing these voltages from a 
9V battery is, predictably, rather diffi

cult, particularly if they need to be 
regulated - as they do here.

Briefly, the power supply comprises 
four main sections: the inverter, the 
SCR converter, the voltage multiplier 
(TV tripler) and the feedback regulation 
section.

The inverter is a ‘ringing choke’ type 
and comprises transformer Tl, transis
tor Q4, resistors R5 and R6 and diode 
D4. Resistors R5 and R6 provide volt
age divider biasing, to Q4 to allow the 
oscillator section to start up. Positive 
feedback is via the feedback winding 
through R6. Diode D4 prevents reverse 
biasing of the base-emitter junction of 
Q4.

The oscillator stage around Q4 oper
ates at approximately 100kHz and the 
resulting AC voltage at the primary of 
Tl is stepped up to a higher voltage by 
the secondary winding. Diode D5 recti
fies this voltage and C5 is charged via 
the low resistance of the primary wind
ing of the trigger transformer T2.

When the voltage across C5 exceeds 
the breakdown voltage of the three 
series connected neon globes NE5 to 
NE7 (approximately 220V), the result
ing current through the neons will trig
ger the SCR (Q5) into conduction. And 
when the SCR is turned on, C5 is 
quickly discharged into the primary of 
the trigger transformer T2.

Once C5 is discharged, the neon 
globes extinguish, and the SCR will turn 
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Night viewer
off. This allows C5 to charge again, and 
the cycle recommences. This stage is 
therefore a relaxation oscillator operat
ing independently of the ringing choke 
oscillator section, and it provides pulses 
to the primary of the trigger trans
former T2.

The voltage at the secondary of the 
trigger transformer is applied to the 
input of a TV tripler unit. Because the 
tripler receives an AC input from the 
secondary of T2, the voltage multiplica
tion is actually six times.

The DC voltage produced at the focus 
terminal of the tripler unit is equal to 
the peak voltage at the secondary of T2. 
This voltage is filtered by the lnF/6kV 
capacitor C5, and is used both to derive 
the focus voltage and to provide feed
back to the regulator section.

A chain of 48, 10M resistors are used 
to attenuate the voltage, with tappings 
provided to give the required focus volt
age. The feedback voltage is also 
dropped across a further four neon 
globes, NE1 to NE4, producing a rela
tively small voltage across R57 and the 
potentiometer VR1. The four neon 
globes improve the stability of the focus 
voltage, and so reduce ‘shimmer’ on the 
screen of the IR image tube.

The chain of 48 by 10M resistors 
make up the high resistance required in 
the focus voltage divider network and 
share the applied high voltage. A string 
of high voltage rated, high value resis
tors could be used instead, but apart 
from being much more expensive, it 
would not give the range of focusing 
voltages needed.

The tripler also provides the required 
EHT anode voltage for the tube.

Looking now at the feedback regula
tion circuitry, a voltage reference is 
formed by LED Di and the base-emit
ter voltage of QI. Resistor R2 provides 
forward bias to the LED. When the 
voltage at the base of QI rises above 
the voltage reference (approximately 
2.4V), QI turns on, robbing the base 
current from Q2. Transistor Q2 there
fore turns off and its collector voltage 
rises. When the collector voltage of Q2 
exceeds the barrier voltage of the series 
combination of the two LEDs (D2 and 
D3) and the base-emitter voltage of Q3 
(around 4.2V), Q3 turns on.

When this happens, the base of the 
oscillator transistor Q4 is grounded, 
stopping the oscillator. The oscillator 
will start up again as soon as the voltage 
at the focus terminal of the tripler drops 
sufficiently to cause the voltage at the 
base of QI to drop below 2.4V. Thus,

This photo shows the 6032 IR image tube. The anode is the metal band on 
the right, the focus is the centre band, and the cathode is the leftmost band.

the setting of VR1 determines the focus 
and EHT voltages applied to the IR 
image tube.

Construction
A kit of parts for this project is avail

able from Oatley Electronics. Some IR 
image tubes are also available, but since 
they are a disposal item, it is best to 
check their availability and price before 
ordering.

Before attempting construction, first a 
few warnings:
1. HIGH VOLTAGES! The power sup

ply provides the 15kV anode voltage 
needed to operate the tube. Although 
the power supply is only capable of 
supplying a few microamps, the ca
pacitors can supply a high current 
for a short period of time, even after 
the unit is switched off. Special care 
is therefore required.

2. The IR tube used is extremely sensi
tive to light. Avoid exposing the 
cathode end of the tube to high am
bient light levels and cover this end 
of the tube with an opaque material 
when not in use.

3. When testing the unit out of its insu
lated case, connect the earth of the 
circuit to a good electrical earth, 
such as the mains earth.

4. It is believed that some IR image 
tubes emit a small amount of 
X-radiation, and their manufacturers 
recommend wrapping the tubes in 
lead foil. In the project, this could 
be done by wrapping the foil around 
the outside section of the plastic case 
that contains the tube.

Before mounting components onto 
the PCB, there are two tasks to com
plete. The oscillator transformer Tl is 
supplied with the secondary and the pri
mary windings already wound on it. 
However a feedback winding needs to 
be wound onto the transformer, by 
winding 10 turns of insulated hook-up 
wire over the top of the existing wind
ings. Check carefully that the direction 
of the winding is the same as that 
shown on the component overlay dia
gram.

The 48 by 10M resistors are arranged 
as five strings of eight series connected 
resistors, fitted inside plastic tubing, 
with eight more resistors connected to 
PCB pads. The five strings of eight 
resistors should be prepared prior to 
mounting them onto the PCB, by sol
dering them end to end. The lead of 
each resistor (except for those at the 
two end leads of the string) should be 
cut to a length of 3mm, and then sol
dered to the next to give eight series- 
connected resistors. This can be 
achieved by laying the resistors in the 
valley formed by the pages of an 
opened magazine to align the resistors 
prior to soldering. Don’t twist the resis
tor ends together, as this makes the 
string too long. The finished strings can 
then be covered with plastic tubing to 
minimise the shock hazard.

All of the components, including the 
prepared transformer Tl and the resis
tor strings can now be fitted and sol
dered onto the PCB. Carefully check 
the orientation of all the polarised com
ponents prior to soldering — including 
all transistors, diodes, the electrolytic 
capacitor and the SCR.
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The switch, battery clip, and the tri
pler can now be connected to the PCB. 
The connector at the end of the EHT 
lead normally fits into the ultor of a 
television picture tube, but as it is not 
needed here, it should be cut off.

The focus and EHT leads need to be 
fitted with a ‘bullet’ connector so they 
can be plugged into the sockets of the 
XX1080 IR image tube. We used the 
socket pins from a 9-pin miniature valve 
base, although anything similar would 
be suitable.

Once completed and tested, the tube 
connections should be completely cov
ered with a silicone sealant, otherwise a 
corona discharge may result, especially 
in humid weather. This could overload 
the power supply and produce shimmer 
on the viewing screen. The exposed 
focus terminal on the tripler unit should 
also be covered with silicone sealant. As 
well, the high voltage end of the com
pleted PCB should be sprayed with sev
eral coats of PCB lacquer. The sealant 
and the lacquer should be allowed to 
dry thoroughly before applying power 
to the PCB.

The earth lead from the PCB can be 
soldered directly to the metal earth 
band of the tube. First clean the metal 
by lightly sandpapering the area, fol
lowed by tinning of the wire and the 
metal band, and finally soldering the 
two together. Do this quickly, but don’t 
solder near the glass to metal seal, as 
this could damage the tube.

If you don’t like the idea of soldering 
to the metal band, this connection can 
be achieved by wrapping the wire 
around the earth band of the tube. An 
elastic band or plastic tie could be used 
to maintain a good contact between the 
wire and the metal band.

As shown in the assembly diagram 
(Fig.1) and the photographs, the case 
for the unit was made from 65mm plas
tic tubing and an 85° T-piece. These are 
available from most hardware shops, al
though the end caps fitted to the handle 
and the viewing end may not be as 
readily available.

Fig.1 shows that the XX1080 tube fits 
snugly into position, although the 
smaller diameter 6032 tube will require 
packing with plastic foam to give a snug 
fit inside the case. Plastic foam can also 
be used as packing around the PCB, the 
tripler and the battery to prevent them 
moving inside the case.

The lenses used in the prototype 
were magnifying glasses purchased from 
local shops. The handles need to be cut 
off before fitting them to the case, leav
ing only the lens and its frame. The lens 
used at the front (scenery end) should 

have an outside diameter of 79mm, and 
a focal length of around 15cm. We ob
tained ours from a newsagent. The lens 
fitted to the viewing end was purchased 
from K-mart ($1.48), and has an outside 
diameter of 57mm with a focal length of 
approximately 10cm.
Testing

The following test procedure is only 
applicable to the XX1080 IR image 
tube. Oatley Electronics will supply in
structions for any alternative tube types 
that may become available.

As already mentioned, when the unit 
is being tested out of its case, it should 
be earthed. If this is not done, you may 
receive small electric shocks, even when 
touching the low voltage sections of the 
PCB. This is because the whole circuit 
is floating, allowing high voltages to de
velop all over the board. Either earth 
the unit if it is being supplied by a 9V 
battery, or test it with an earthed power 
supply.

Also, when the unit is operating out
side the case, lay it on an insulated base 
such as a plastic box or plastic sheeting. 
Otherwise corona will develop around 
the high voltage section, causing possi
ble overload of the power supply and 
preventing normal operation.

While the following adjustments are 
being undertaken, cover the IR image 
tube so that it is not exposed to fight. 
The focus lead should initially be con
nected as shown on the layout diagram, 
although this setting may need to be alt
ered as described further on.

Adjust the trimpot to its maximum 
clockwise position as viewed from the 
front of the PCB: that is, move the 
wiper towards the IM resistor, R57. 
This sets the EHT output voltage to its 
minimum value. Be careful here, as the 
power supply is capable of developing 
around 25kV if the trimpot is at its 
maximum anticlockwise position, which 
could damage the tube.

Before switching the unit on, remem
ber there will be high voltages present 
around the tripler’s focus and EHT ter
minals and that the capacitors in the tri
pler and capacitor C5 will retain their 
charge for some time after the unit has 
been switched off. These can be dis
charged through a 1W, IM ohm resis
tor, by connecting this resistor between 
the relevant points and ground. Use a 
well insulated probe to connect the 
resistor, and after discharging, check 
that no voltage is left by shorting these 
points to ground.

It is not a good idea to short these 
points directly to discharge them, as this 
can damage the capacitors.

PARTS LIST
1 PCB coded OEIRNW
1 battery connector
1 SPST insulated switch
1 oscillator transformer
1 trigger transformer
1 TV EHT tripler
1 infra-red image tube (see text) 
7 NE2 neon tubes
2 magnifying glasses (see text) 
Wire, screws, 65mm plastic tube 

and fittings for case

Resistors
All 1/4W, 5%: 1 x 2.2k, 1 x 3.9k, 
1 x 10k, 3 x 22k, 1 x 100k, 1 x 
330k, 1 x 1M, 48 x 10M. 
1 1M vertical mount miniature 

trimpot

Capacitors
1 1 nF 6kV disc ceramic
1 1.5nF 100V polyester
1 0.1 uF 100V mono
1 0.1 uF 400V polyester
1 100uF, 16V electrolytic

Semiconductors
1 1N4148 diode
1 MR856 power diode
3 BC549 NPN transistors
1 BC337 NPN transistor
1 2SC106SCR 
3 3mm red LEDs

Kits of parts for this project are avail
able from:
Oatley Electronics 
5 Lansdowne Parade, 
Oatley West, NSW 2223. 
Phone (02) 579 4985 
Postal address (mail orders): 
PO Box 89, Oatley West NSW 2223. 
PCB and components kit.........$59.95 
Some IR image tubes are also avail
able (see text)........................P.O. A.
Post, packing and insurance (no 
tube)....................................$3.00
Post, packing and insurance (with 
tube)....................................$10.00

The PCB artwork for the project is 
copyright to Oatley Electronics.

With the trimpot set as described, 
connect a digital multimeter with an 
input resistance of 10M (typical value 
for most DVMs), across the IM resistor 
R57. Adjust the trimpot until the volt
meter reads 4V. This sets the EHT volt
age to around 14kV, and on the proto
type, the trimpot was moved approxi-
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Night viewer
mately one third of its travel from the 
minimum position.

The focus setting can now be estab
lished by first taping a small piece of 
flyscreen mesh directly over the cathode 
end of the tube. If the focus is correct, 
the image of the mesh on the screen 
will be sharp. If not, switch off the 
power, allow time for the capacitors to 
discharge, then try another focus tap
ping. When correctly focused, the size 
of the image may be slightly smaller 
than the screen size.

The foregoing assumes that the circuit 
is working. As it turns out, the circuit 
has built in visual and audible indicators 
of its operation. If the three series neon 
globes (NE5-NE7) are lighting dimly, 
both oscillators are operational. If the 
four series neons (NE1-NE4) are glow
ing slightly, the pulse transformer sec
tion and part of the triplet must be 
working. Diode DI (LED) should al
ways be on when power is applied, giv
ing an indication that power is available 
to the circuit.

If D2 and D3 (both LEDs), are alight 
(dimly), the oscillator is being con
trolled by the regulating section. While 
this is occurring, a ‘chirping’ sound 

should be just audible, due to TI re
sponding as the oscillator is turned on 
and off by the regulator. With a bit of 
experience, the state of the battery and 
the circuit loading can be estimated by 
this sound, which also serves to indicate 
that the power switch is on.

Finally, as already mentioned, the 
PCB has been designed so that the low 
voltage section can be separate from the 
high voltage section. This is achieved by 
cutting the board as shown on the lay
out diagram, and reconnecting the sec
tions with a length of three core flex. 
This way, the low voltage section can be 
constructed in a box and carried sepa
rately, perhaps worn as a belt pack. The 
benefit is that a smaller handle could be 
fitted to the case.
Using the Night Viewer

Before using the unit, fit everything 
into the case. A hole for the on-off 
switch is needed; otherwise everything 
just packs inside the tube. The screen of 
the tube will glow a greenish colour 
while power is applied, and all that re
mains is to adjust the two lenses to give 
as sharp a picture as possible. The unit 
should not be used in the daytime, un
less in a dark area, and covers should 
be fitted over the ends of the case to 

protect the tube against high ambient 
light.

Once night falls, you can try the unit 
by simply looking at the screen end and 
adjusting the focusing of the lenses to 
obtain a sharp image. Don’t expect 
binocular clear results, as the lens sys
tem is fairly basic. However, it should 
be possible to view reasonable detail 
with careful adjustment.

The most spectacular results will 
occur with total darkness and the infra
red torch. When seen through the view
er, an area will appear as though lit by 
a conventional light source, even to the 
extent of overload if the torch is too 
strong. But it’s only when you look at 
the area just viewed through the Night 
Viewer that you realise how little you 
see otherwise, and how good the viewer 
is. By experimenting with the lens sys
tem and a focused source of infra-red 
light, it should be possible to see into 
the distance, at least to 20 or 30 metres. 
One trick might be to attach the torch 
to the case of the viewer, so that one 
hand is free to adjust the lenses for best 
focus.

Certainly you will find the Night 
Viewer a most intriguing device, and 
one with lots of uses. Night becomes 
day - almost! 0
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To Choose 
The Best In 

Sound
Quality, Be 
Guided By 
The Critics

"It was clear and detailed with a crisp and attractively positive presentation. 
Dynamic range was wide and the player produced vivid stereo with clearly localised 

images.” .
JIMMY HUGHES. HI Fl ANSWERS MAGAZINE (I K.l ON THE PD91 REFERENCE SERIES C.D. 
Pl.AYER.

"I am forced to note that the sheer goodness of the Pioneer revealed starkly the 
inconsistent engineering standards at the BBC and other broadcast organisations.

ALVIN GOLD. WH AT HI Fl MAGAZINE (U.K.) ON THE F91 REFERENCE SERIES AM/FM TUNER.

"The fidelity, lack of distortion and even the low frequency performance belied the 
size of the speakers, their cost and their miniscule proportions. The quality of sound 
was right on par with my reference speakers and 1 was more than impressed.

LOUIS CHALLIS. ETI (ELECTRONICS TODAY INTERNATIONAL) ON S55T LOUDSPEAKERS.

"I used it to fill a restaurant with sound for a lively office party and accepted 
accolades on the sound quality all night."

PAT HAYES. ETI (ELECTROMCS TODAY INTERNATIONAL) M AGAZINE OF THE Z77O "MIDI’ SIZE HI 
Fl SYSTEM.

"Pioneer s Z990 should be on the short list of anyone looking for a midi system."

CHRIS GREEN. AUSTRALIAN HI Fl MAGAZINE ON THE Z990 MIDI SIZE HI Fl SYSTEM.

"I see it appealing both to the audiophile wanting a good "purist" machine for sound 
quality reasons, as well as to the more general user."

JIMMY HUGHES. Hl Fl ANSWERS MAGAZINE (U.K.) ON THE PD9300 (PD7I IN At STRALIA) 
REFERENCE SERIES C.D. PLAYER.

"This player is a high quality example of the genre. Build and finish are first rate, 
and the lab performance was superb. Impressive in many ways, it can be 

recommended with confidence."
MARTIN COLLOMS. WHAT HI Fl MAG AZINE II K I ON THE PD6300 C.D. PLAYER

"Given Ihat it's a good idea having two trays. Pioneer has achieved this 

enhancement very elegantly and with surprisingly little additional hardware.

JIM ROW E. ELECTRONICS AUSTRALIA MAGAZINE ON THE AWARD-WINNING PDZ.2T 1W IX THAT 
C D. PLAYER.

High commendation - digital al dio category
C.E.S.A. (AUSTRALIA) AWARD TOTHEPDZ72T TWIN TRAY C D PLAYER.

"Replay of PAL encoded discs gave superb results. It was virtually impossible to tell 
it from a normal broadcast picture and was miles better than standard VHS tape.

RICH MAYBURY. WHAT Hl Fl MAGAZINE ON THE CLDIAOWCLOMSB COMBINATION C D./C..D VIDEO 

PLAYER.
"Manv people will be surprised that it is a cassette based machine at all, so nearly is 

it in danger of transcending the natural limitations, and so authoritative is its style ol 

delivery."
Ill Fl CHOICE MAGAZINE 11 K.)ON THE CT91A CASSETTE DECK

"The CT656 is a distinguished entrant in the market for budget three head designs. 

It can be confidently recommended.''

HI Fl CHOICE MAGAZINE (U.K.) ON THE CT656 CASSETTE DECK.

"Pioneer have just launched a player which sets a standard by which others will be 

judged." ...................
GRAHAM S. MAYOR. U HIGH COMPACT DISC? MAGAZINE (I K-) ON THE PD9I REFERENCE SERIE* 
C.D. PLAYER.

"Pioneer have done well to put logether such a package for this price and the only 

real problem is to find good enough programming to exercise its virtues.
CHRIS BRYANT. HI Fl CHOICE MAGAZINE It .K.l ON THE F9I REFERENCE SERIES AM/FM DIGITAL 

Tl NER.

"This tuner was free of digital nasties and benefitted from a pleasantly quiet 

background."
PAI L MILLER. HAT HI Fl MAGAZINES K.jON THE F225I. AM/FM DIGITAL II NER

"The Pioneer's impressive specification and build were confirmed by the listening 

tests."
W HAT HI Fl MAGAZINE II K.l OX THE CTM5 CASSETTE DECK

Q PIONEER
.tl I IMD I II SI I YUI THHR «OK». IIHK Hill YOl MUF. NR V« « 'IUM HOW» NU« PHOM



Construction Project:

Converter for the 
144 - 148MHz 
amateur band

Here is the third design in our current series of amateur radio 
projects. This converter module will make it possible to 
receive the 2m amateur band on a 50-54MHz receiver. It is 
easily incorporated into our recently described 6m FM 
receiver with its multi-band capability.

by DEWALD DE LANGE
When we published our 6m FM re- and with space for several frequency 

ceiver design (January and March ranges on the tuning dial, all that has to 
1990), we envisaged upgrading it to be added are the appropriate frequency 
cover a number of amateur bands. With converting units.
a band selector switch already provided This month we present the first of

these converters, all suitable for build
ing directly into the receiver. With this 
first converter fitted you will be able to 
receive the 144-148MHz band, in addi
tion to 50-54MHz. Changing bands is 
simply a matter of flicking a switch.

These converters operate by mixing 
the whole of the required band down to 
the input range of the receiver. Tuning 
of a particular frequency is achieved, 
not by the usual adjustment of the first 
LO (local oscillator), but by adjusting 
the ‘second’ LO within the receiver.
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L2

L3
L4. L5

L6

15 close-wound turns (225nH). 
L5 is tapped 5T from the 
bypassed end.
6 close-wound turns, on a 
2mm (5 64") former using 
0.5mm enamelled wire.

... tnnnf the shield box removed to reveal the circuitry inside. Note th atthe 
W' the top used mainly as a shielding ground plane. Use this picture and the PCA top view of the converter PCB, 

PCB is double-sided, with the copper on

6 turns distributed over a 
length of 10mm (about 38nH), 
tapped 2T from the grounded 
end.
14 close-wound turns (210nH), 
tapped 6T from the grounded 
end.
12 close-wound turns.

VCO and the reference oscillator are 
divided down to the phase comparison 
frequency of 250kHz. This frequency 
has been chosen according to the band

TABLE 1
Coil winding details

All the coils from L1 to L6 are air 
cored. L1 to L5 are wound with 
0.8mm enamelled wire on a 3mm 
(1/8") former.

MumiB EH2SB

A 50-54MHZ
RI ~
£/..........  < ¿W * .ÄT *.... -

overlay as a guide to assembly.

The receiver is thereby used as a tuna
ble IF (Intermediate Frequency) receiv
er.

An advantage of our modular ap
proach is that the converter board can 
be built into the receiver case, saving 
you the cost of another box — a rather 
expensive item these days. The overall 
cost would also work out a great deal 
cheaper than having separate receivers 
for each band.

Besides providing the LO frequency 
required for this conversion, the present 
converter unit has been designed to 
generate two other selectable frequen
cies. These will be used for converters 
that are being planned for the future, to 
cover additional amateur radio bands.

Circuit description
At the heart of every frequency con

verter is a mixer — a non-linear device 
that produces the sum and difference of 
two input frequencies (and other higher 
order products). One input frequency in 
this case is of course the RF (Radio 
Frequency) signal in the 144 to 148MHz 
range which we wish to pick up.

To generate a ‘difference’ signal in 

the 50 to 54MHz band, the other mixer 
input, or local oscillator (LO) frequen
cy, should be exactly 94MHz. As the 
name suggests, this signal is generated 
on the converter board itself. With a 
crystal oscillator used as a reference, 
the exact LO frequency can be ob
tained, either by frequency multiplica
tion or with a phase-locked loop (PLL). 
It is the latter method we have used in 
this design.

The block diagram of Fig.l illustrates 
the circuit operation. The RF input is 
firstly filtered to remove the image fre
quencies around 42MHz, which could 
also create 52MHz signals, should they 
mix with the LO. The filter also pre
vents radiation of the LO frequency via 
the RF input path and provides the op
timum source impedance to the mixer 
for low noise figure.

After the mixer, the desired IF is fil
tered out from among the other output 
products. The filter also improves the 
image rejection of the subsequent 
mixer.

The VCO (Voltage Controlled Oscil
lator) forming the LO, is phase-locked 
to a 20MHz crystal oscillator. Both the
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2m Converter
spacing that will be used in future con
verters.

The VCO frequency is first divided by 
2, to make programmable division pos
sible. For an LO of 94MHz, the pro
grammable division required is 188. As 
this VCO will also be used by future 
converters, the division has been made 
selectable by means of three tri-state 
buffers.

For a closer look at the circuit opera
tion refer to Fig.2. The RF filter con
sists of two coupled tuned circuits com
prising LI, VC1, L2 and VC2. Both in
ductors are tapped to step the 50 ohm 
input impedance up to 5000 ohms. The 
high source impedance (or voltage gain) 
gives the mixer a low noise figure, and 
is close to matching the 8k input resist
ance of mixer transistor QI at this fre
quency.

A simple dual-gate MOSFET is used 
as the mixer. More elaborate schemes, 
such as a pre-amplifier with a balanced 
mixer, weren’t considered in this design 
to keep the component count and the 
board size down. In terms of input 
sensitivity at least, this design gave re
sults comparable to that obtainable with 
a low-noise pre-amplifier circuit.

The output of the mixer is filtered by 
another set of coupled tuned circuits at 
52MHz, consisting of L4, VC4, L5 and 
VC5. In this case the output filter pre
sents a 900 ohm load to the mixer (50 
ohm external load assumed). The load 
impedance is kept low to reduce inter

144J48MHZ RF FILTER 
INPUT & MATCHING

250kHz

-FN 
COUNTER

-rN 
COUNTER

RECEIVER 5 BAND SELECT / 
SWITCH /

VCO 
94MHz

TRI-STATE 
BUFFER

TRI-STATE 
BUFFER

TRI-STATE 
BUFFER

— 10 
COUNTER

A dia9ram of the converter, which uses a PLL svster/Bn^kTtZ

VW4I'

ßHi'

§ 

cmCÛ 
a cd

modulation products. Because the sup
ply voltage for the mixer is provided by 
the receiver, capacitors C2 and C4 are 
required for DC de-coupling.

Diode DI prevents stray RF coupling 
via the band selector switch, when the 
frequency band is not selected.

The VCO is formed by the Colpitts 
circuit around Q2. Inductor L6, with 
bypass capacitor C6 on one side, forms 
a tuned circuit with CIO, CH and the 
capacitance of varactor diode D2. The 
strength of the oscillation (or loop gain) 
is determined by the ratio of CH and 
CIO.

Transistors Q3 and Q4 amplify the os
cillator output and supply a TTL-level 
signal to the subsequent digital ICs. The 
DC output level is set to 1.5V by the 
bias network R6 to Rll and choke L7.

Next, to phase-lock the VCO we need 
to divide its output down to the com
parison frequency of 250kHz. For this 
purpose FAST TTL ICs, which will op
erate up to 100MHz typically, are used.

The high speed of these ICs does 
have one drawback. The harmonic con
tent of the sharp output transitions ex
tend well past the IF frequency range 
around 52MHz. To keep these spurious 
signals out of the rest of the receiver, 
all of the PLL circuitry is enclosed in a 
screened box. Two gates IC3a and b are 
added to further isolate the VCO out
put from the PLL.

Although FAST TTL counters can 
operate with such high input clock 
rates, using them as a programmable 
divider at 100MHz turns out to be close

WH

MIXER

Ko

IF 
FILTER 50-54MHz 

OUTPUT

PHASE 
COMPARATOR

(250k~
-8 

COUNTER

20MHz 
XTAL 
OSCILLATOR
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2 m Converter
to impossible. The VCO output is 
therefore first divided by two, with flip
flop IC4a.

Two synchronous binary counters IC5 
and IC6 are used for the programmable 
division. A cycle starts with parallel 
data being loaded in from either IC10, 
IC11 or IC12. The counters are then in
cremented on each clock pulse until the 
maximum or terminal count is reached. 
At that point, counting is disabled for 
two clock pulses, so that parallel load
ing can take place again. Therefore, 
every time the required number of input 
pulses have passed, an output pulse is 
produced.

What should be the parallel data 
loaded into IC5 and IC6 for the correct 
division? To divide by 188, we want to 
start counting that many clock pulses 
ahead of the terminal count (binary 
number 1111 1111). Because we are 
using inverting buffers in IC10/11/12, 
the code required at the gate inputs 
simplifies to the binary equivalent of 
188 - 2. The 2 is subtracted because the

Fig.3 (above): Basic dimensions for 
the shield box, made from sheet 
brass.

144 148MHz INPUT
+12V ---------
INPUT c 3

C5

C24a

IN4148

50 54MHz 
OUTPUT

6m FM 
RECEIVER 
BOARD

TO 
6m FM RECEIVER 

BOARD

T- case 

lug

1

BAND

C9

BAND

BAND

PLL 
INPUT

50 54MHz 
OUTPUT

IC9^ 

c 
c

01 IS MOUNTED ON REAR SIDE 
d z?

H3

MM.9L.

VCO 
CONTRO 
VOLTAGE

BAND SELECTOR 
SWITCH IN 
6m FM RECEIVER

VCO 
OUTPUT

and W‘rm9 dia9ram for converter. Note that RF 
mixer transistor QI is mounted in a hole in the PCB. from the rear (solder) 
itself Oa^-at'OH detailsare shown at "9™. viewed from above thè device 

iNaian h3 fr°m the REAFi of the board when fitted. Note also a
1N4148 diode added to the 50-54MHz output of the receiver PCB. at upper

g‘f^\ viewed (°1 J FROM TOP
OF DEVICE

9’
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counters are disabled for 2 clock pulses, 
as mentioned before. This gives the bi
nary equivalent of 186, which is 1011 
1010.

Flipflop IC4b is used to synchronise 
the parallel loading and give reliable 
counting for all possible variations in 
the timing characteristics of these ICs, 
according to the data sheets.

Transistor Q5 converts the divider’s 
output to the 12V level required by the 
phase comparator IC9. Commutator ca
pacitor C16 speeds up the transistor’s 
switching action.

The reference path starts with the 
crystal oscillator around Q6. L8, C19 
and C20 form a tuned circuit at the low 
impedance series-resonance of the crys
tal. R14 in parallel with R15 presents a 
low enough resistance to the tuned cir
cuit, to prevent oscillation at the funda
mental frequency of a third-overtone 
crystal.

The crystal oscillator output is buff
ered and amplified to TTL levels by 
Q7. Bias resistors R18 and R19 use the 
base-emitter voltage to compensate for 
variations in transistor beta.

Decade counter IC7 and binary 
counter IC8 divide the 20MHz crystal 
frequency down to 250kHz.

The reference and VCO frequencies 
are compared by the edge-triggered 
phase comparator of IC9, a CMOS 
4046. Its tri-state output at pin 13 is fil
tered by R20 and C23. This signal is 
then used to adjust the VCO and lock it 
to the desired frequency. The time con
stant has been made quite slow to re
duce phase noise, which would other
wise degrade the mixer’s sensitivity.

Construction
The board layout comprises two sepa

rate sections, to allow for the screening 
of the PLL part of the circuit. Start by 
cutting (or sawing) out the two boards 
according to the edge markings. Round 
the edges of the boards with a file.

Fig.3 gives the approximate dimen
sions of the screened box. This is made 
from thin brass sheet, 0.38mm (.015") 
thick, available in small sheets from 
many hobby stores.

Using the PCB itself as a guide, fold a 
28mm-wide strip of the brass sheet to 
form the sides of the box. Fold two 
4mm-wide strips of brass so as to fit 
tightly inside these side panels. Keep 
track of their orientation.

Mark out the required size of the top 
and bottom lids and cut them out so 

that a slight lip will remain along the 
perimeter of the box. Solder the 4mm 
strips to the lids, along the inside junc
tion. Start with spots of solder, to limit 
the buckling effect of heat on the brass. 
Make sure the lids fit properly. The sol
der joint should eventually be continu
ous. Mount the components before sol
dering the PLL board into the box.

As the boards have a number of fine 
tracks, make sure there are no un
wanted shorts. Then solder the compo
nents according to the overlay diagram 
provided. Make sure the ICs are in
serted with the correct orientation.

The winding details for coils LI to L6 
are given in Table 1. The coils that are 
tapped can be wound as two separate 
parts, as two central holes have been 
provided on the board for this purpose. 
Insert the two coils into the board and 
pass the former (the shank of a 3mm or 
1/8" drill bit) through both coils to align 
them whilst soldering.

The other components are fairly 
straightforward. Some of the compo
nents will only be used for future con
verters and are optional at this stage. 
These are IC11, IC12, R22, R23, R24, 
C26 and C27.

All the ground connections, as well as 
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2m Converter
some power supply connections are sol
dered on the top side of the board.

MOSFET QI is soldered underneath 
the PCB. To fit the body of the transis
tor, drill a hole of 5mm diameter 
through the board. The lead configura
tion can be identified by the longer 
drain lead or by the protrusion at the 
base of the source lead. All the leads 
have to be cut shorter to fit onto the 
board. The heating time required to sol
der the transistor can be reduced by 
covering the PCB tracks with solder be
forehand.

With all components soldered in 
place, fit the PLL board into its box, 
with the track side about 5mm from the 
edge of the box. Use several spots of 
solder to secure the board. Then drill 
1.5mm holes in the sides of the box for 
the external connections. The other 
board (mixer and VCO) can then be 
soldered to the side of the box.

Use short pieces of hook-up wire to 
connect the VCO output to the PLL 
input and the control voltage (marked 
CV) of the PLL to the VCO. Also con
nect the two +12V supplies together.

The voltage regulator IC2 is secured 
to the side of the box, via a mica wash
er. Part of the rim of the top lid needs 
to be filed away to keep it clear of the 
IC mounting tab.

Finally, for those who have con
structed our 6m FM receiver, the con

verter has to be mounted inside the 
case. Drill, ream and file a hole for the 
144-148MHz input BNC connector in 
the back of the case, at the same height 
as the 50-54MHz connector and about 
45mm away.

To anchor the other side of the 
board, drill holes for a 3mm screw 
through the back of the case and 
through the screened box. To ease as
sembly, use a brass nut that can be sol
dered to the inside surface of the 
screened box. But don’t fix the con
verter in the case yet - not until the 
setting up has been completed.

The converter board will be powered 
from the 12V supply of the receiver 
board. The extra load placed upon the 
receiver’s ICl voltage regulator (EA 
January 1990), makes it necessary to 
affix a small heatsink to that regulator.

Another modification is required to 
the 6m FM receiver board, to improve 
the isolation between bands. Insert a 
diode where the cable from the selector 
switch is soldered to the 50-54MHz RF 
stage output. The cathode side is con
nected to the receiver board.

Alignment
The fault-finding and setting-up of the 

converter are best done outside the re
ceiver case. To select division by 188, 
for the required 94MHz LO, tempo
rarily take the enable input of IC10 (ex
ternal connection marked Band B) to 

ground. Power up the converter by con
necting 12V to the supply input - ei
ther from the receiver’s 12V regulator 
or from your own bench power supply.

Start off by making sure the two volt
age regulators ICl and IC2 have 5V 
outputs.

Then check the output of the crystal 
oscillator (position marked 20MHz). 
Assuming it is operating correctly, ad
just VC6 to obtain exactly 20MHz, 
when the circuit has stabilised (with the 
lid on).

Next, use a frequency counter or os
cilloscope, with at least a 100MHz 
bandwidth, to check the output of the 
VCO. It should be exactly 94MHz. It is 
quite possible that you won’t get this re
sult the first time, as it requires the cor
rect operation of the whole phase- 
locked loop.

Even if the PLL isn’t operating cor
rectly, the VCO will still be oscillating, 
but at the another frequency (probably 
around 105MHz). If there is no detect
able VCO output, inspect that part of 
the circuit for construction faults.

Should the VCO be oscillating, but at 
the wrong frequency, follow the pro
gress of the signal through the PLL. 
The VCO frequency should also exist at 
pins 3 and 6 of IC3. Half this frequency 
must be present at pin 9 of IC4. As far 
as the programmable division is con
cerned, see that the final output at pin 
11 of IC6 or the collector of Q5 is

20MHz +12V +12V

oooooooo
o o 8

oooooooooo

pq

o ooooooooo

144-148MHZ 
IN

°|Jooooooooo
° OOO

oooooooo
OOO OOO

90ct4 PLL IN

Here's the pattern for 
the top layer of the 
converter PCB. 
reproduced actual 
size for those who 
like to etch their own. 
Since it's largely a 
ground plane, there's 
a lot of copper left 
on...

50-54MHz 
□UT

o ooooooooo

ft
IT
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l/188th of the VCO frequency.
Shifting to the crystal reference path, 

the output of IC7 (pin 11) should be 
2MHz and that of IC8 (pin 11) 250kHz.

With the PLL operational, we can 
continue with the setting up of the 
mixer. You will need a small signal 
source at 146MHz to tune the RF and 
IF filters.

Connect this source to the RF input 
of the converter. Keep the end leads of 
the co-axial cable as short as possible. 
Use a short length of cable with a BNC 
connector on one end, to connect the 
50-54MHz IF output of the converter to 
the EXT input at the back of the receiv
er. Switch the band selector switch to 
the EXT position.

Adjust trimmers VC1 to VC5 to their 
midway position. Apply a fairly strong 
(say 0.3mV) RF input signal around 
146MHz. Tune the receiver to this sig
nal. Using the signal strength meter of 
the receiver, do an initial adjustment of 
trimmers VC1 to VC5 to obtain a peak 
deflection.

Now we need to set the filters to their 
designed amplitude-frequency response. 
Bring the input signal level down so 
that the meter isn’t limiting (about 
lOuV). Set VC1 to a maximum capaci
tance, and adjust VC2 for a peak meter 
deflection. Temporarily place a 22pF ca
pacitor in parallel with L2 or VC2. Now 
adjust VC1 for a peak deflection. Re
move the 22pF capacitor.

BF981 dual-gate MOSFET 
PN3563 or 2N918 NPN 
transistors
PN4258 PNP transistor 
BC338 NPN transistors 
1N4148 diodes
BB809 varicap diode 
74F00 quad NAND gates 
74F113 dual JK flipflop 
74F163A binary counters 
74LS240 or 74HC240 octal 
buffer (2 are optional) 
74LS90 or 74HC90 decade 
counter 
74LS93 or 74HC93 binary 
counter
4046 CMOS phase-locked 
loop
7805 voltage regulator 
78L05 low power voltage 
regulator

And here's the 
matching pattern for 
the rear of the board. 
Note that the PCB 
must be sawn in two, 
along a line between 
the two short marks. 
The larger piece 
mounts the PLL 
circuitry, and goes 
inside the shield box.

1
PARTS LIST

Double-sided PCB coded EA 
90ct4, dimensions 140mm 
x 100mm
Small TO-220 heatsink
Quartz crystal, 20MHz series- 
resonant with about 20pF 
load capacitance.
BNC panel-mount connector

Semiconductors

1
1
2
1
1
2
1

10
6
2

1 1

3
1
1

1

1
2

1
3
1
1
1
1
2
3

2-22pF Philips trimmer
(green)
5-40pF Philips trimmer
(grey)
5-65pF Philips trimmer 
(yellow)
1,8pF ceramic
4.7pF ceramic
10pF ceramic
27pF ceramic
33pF ceramic
56pF ceramic
180pF ceramic
1nF ceramic (2 are optional)
10nF ceramic
10uF 16VW PCB mount 
electrolytic

1

Inductors
1 1uH RF choke
1 10uH RF choke
6 Air-cored coils
Resistors
Carbon film 5% 1/4W: 1 x 27. 1

51 (optional), 2 x 180, 1
220, 2 x 330, 1 x 470. 1

1

1

1
1

X
X
X

560, 1 x 1k, 1 x 1.2k, 3 x 1.5k, 
1 x 1 8k. 1 x 2.2k, 1 x 2.7k, 
1 x 4.7k, 2 x 5.6k, 1 x 10k.
3 x 15k (2 optional)

Miscellaneous
Brass plate 0.38mm (.015"): 
TO-220 isolating kit; solder lug; 
light hook-up wire; thin co-axial 
cable (e.g. RG-174); 0.5mm and 
0.8mm enamelled wire; PCB 
pins, 3mm screw and nut.

Capacitors
1,4-5pF Philips trimmer 
(grey)

90ct4
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FtiUNtUKDtR TOLL FREE ALTRONICS 008 999 007

NEW! EXCITING, HERE NOW!
Dear Customer, APOLOGY
^ ’̂,7 P h''“1''7 “ rC1“Sing th“ FANTAST,C "PKO SERIES ONE- amp. kit We really tried our utmost to have the kits 
’ i í?' T SOme *he matCrialS imposiblc to Oblain Until Anyway, after burning the
mtdmght otl, we now have a warehouse full of kits of this remarkable amplifier design. Everyone we’ve had listen to it is impressed, 

m sure you will too — imagine, 200 Watts per channel for less than $6001 Once again we apologise to all our customers who we have

wc offering a"our cust°”ers $*“an
until June JOth (and of course to all back orders!) 
Thanks for your patience.

Playmaster "Pro Series One 
High Power Amplifier

TELECOM ISOLATION 
TRANSFORMER SALE

This new design has been carefully developed to produce a high definition audio output with 
liability, ease of construction and low cost. The diecast front panel 
doubles as the heatsink. The chassis Is supplied 
In kit form and assembles in minutes.

re-

600 o «ooo OdCM*1

M 1100 60011: 60011
NORMALLY $13.95, 

SAVE UP TO $5.00 EACH 
THIS MONTH. BE QUICK!

THIS MONTH ONLY 

$10.00 EACH OR, 25 

OR MORE $8.00 EACH $549 oo
TTT ITT

(See EA December 
'89, January ’90)

PERFORMANCE

0.005% at 100W RMS into 8 Ohrre
Frequency responee
10 Hz to 100kHz (-368 points)
Signal to noiae
More than 100dB below rated
output (unweighted)
Sensitivity
0.83V RMS for 100W into 8 Ohms
Overload IndicatorSAVE

$50.00

Amazing 190W 

IHF into 8 Ohms! 
An outstanding high 

power stereo amplifier 
for you home HiFi, 
Disco, or Live PA 

system.

Power Output (per channel with both channels driven) 
Continuous: 140W RMS into 8 Ohm - 200W RMS into 4 Ohn« 
Harmonic distortion:

Á

f //K Â 
w 4

Activated if output distortion exceeds 0.05% (regardless of load 
ance)
• Individual toroidal transformers and corrponents for each 
channel for low residual hum.

K5070 Normally $599.00
The Days Of Tape Decks Are Numbered

This Digital Recorder delivers astonishing reproduction of voice and/or music without 
one single moving part!

Digital Voice Recorder
(Silicon Chip Dec’89)
4 di,W"t s'8na's> voice, sound or a music source of up to 30 seconds each or 

£d inTed'^ USM a VOi“ ^^yback fC and 7 other IC’s making it both sinpl. to construct

Separate 256K Ram chips are used for each channel. These memories can be ganged to provide a total of 2 minute, of

1 M k 
'90 L

K 9550 Kit complete - PCB Format $129.oo For those who want a professional appearance - stand alone product, we can supply with 
out Deluxe H 0483 Instrument case and fully punched and screen printed front panel.

K 9555 Kit complete - with Inst, case $149.oo

Speech Synthesizer
(ETI March ’88)

Here is a self contained Speech Synthesizer that does not require a computer to control it.

K9500£85 • OO
K 9502 Pre-Programmed

FEATURES:
• Self contained circuitry
• Simple double-sided PCB
• Comes complete with speaker and Eprom
• 12V DC operationNORMALLY $95 00 Eprom for K 9500 $20 00

THIS MONTH ONLY SAVE $10.00
PHONEORDER TOLL FREE ALTRONICS 008 007



PHONEORDER TOLL FREE ALTRONICS 007

300 Watt

FROM 
$2.00

Many combinations to choose from:Powerhouse 600W

SAVE $50.00

1 GHz Digital Frequency Meter
(See Silicon Chip Nov '87, Jan ‘88)

This superb 1GHz Frequency Meter will out perform 
msny other Instruments twice its price.

K2515

was $299.00
NOW $249.00

lOO’s OF USES AT HOME AND AWAY

Inverter
(See EA Dec'87) jg
This inverter has the capacity to produce 600 

watts of mains power which will run a fantastic 

array of appliances. Ideally suited to running 

power tools, lighting (including fluroa) electric 

motors and much more. It can be used either as a 

portable or a permanent fixture.
• Manual cr Auto Start facilities • Low battery

Kit version
K6770 $425.00
Fully built and tested 
12V Input K 6774 $525.00 
24V Input K 6775 $525.00

19" FRONT PANEL GIVE-AWAY!

Meter

In Just 3 minutes you will be 

amazed at the difference!

Won't scratch or damage - uses 
ordinary tap water and creates 
millions of super-penetrating 

bubbles. Hospital tests show that 

Ultrasonic cleaning produces 

better results safer than 
conventional methods.

Pin Point
ULTRASONIC 

CLEANER

zxoo9o1 to 9 $3.00ea, 
10-24 $2.50ea, 

25 and up $2.00ea

Will even clean your 
teeth!

VIDEO 
‘MODULATORS

Video into RF Australian Channel 0 - RF 
output - QUALITY ASTEC brand 
Just look at these applications!

• Computer to TV • Video Games • 
Use TV as remote video monitor • Low 

Cost CRO adaptor for TV • Video 
recorder or camera to TV and so on.

Completely self-contained in PC 
mounting shielded case with RCA 

connector output. + 12V supply (case - 
ve). Single terminal wire video input.

Features include: • Professionally machined and screen-printed red perspex 
front panel • Easy to assemble • Bright Hewlett Packard 8 digit display • 

Electronic switch latching • High performance IC's • High Quality components. 
Specifications: Operational Modes: Period frequency to 100MHz freq, to 1GHz 

freq. Range: 100Hz to 1GHz (1.7GHz typical) in frequency mode; 10Hz to 2.5MHz 
(5MHz typical) in period mode. Gating times: 0.01,0.1,1.0 and 10 seconds 

(10MHz and 100MHz ranges); 0.128,1.28, 12.8 and 128 seconds (1GHz range).

Eama it» cost hunderds of times over in cleaning 
connector», PCB'», »witche», jewellery, glasses, 
watches, drafting pens, etc. Awarded the Good 

Product Design Award for CETDC in 1987

SCOOP PURCHASE

PHONEORDER TOLL FREE ALTRONICS

INVERTERS INVERTERS INVERTERS INVERTERS INVERTERS
Get 240V AC Mains Power from your battery with these handy inverter kit sets

Inverter 
with Auto Start

Operates from 12V Car Battery 

1 Auto Start draws power from your 

battery only when appliance is 

plugged in and “turned on“ ie, 
I battery can be left permanently 
I connected if required. • Voltage 

ft Regulated • Current Regulated • 

■ Current Overload unit self limits

Complete Kit
K6750 $279.00

Fully built 
and tested

K 6755 $379.00

19" RACK CASE 
MAGNIFICENT POWDER COATED FINISH! 

HUGE SAVINGS THIS MONTH!
CAT NO.
H 0404 GREY
IH 0405 GREY

H 0406 GREY

CAT NO.
H 0431 GREY
H 0432 GREY

ÍH0433 GREY

H4014 BLK
H4015 BLK
H 0416 BLK

H 0434 BLK
H 0435 BLK
H 0436 BLK

a owo TOP VALUE NORMALLY $199.00, 
ONLY $174.00 THIS MONTH

mm
44X254
88X254
132X254

NORMALLY 
$59.95 
$69-95 
$85.00

SPECIAL 
$40.00 
$45.00 
$50.00

mm
44
88

132

NORMALLY 
$11.95 
$13.50 
$25.95

SPECIAL 
$8.00 
$9.00 
$18.00

Digital Multimetei
This truly fantastic bench Digital Multimeter 

+ LCR, with capacitance and Inductance 
ranges, enable you to test a wide variety of 
components. Indlspenslble for the design 
engineer, technician and enthusiast alike.

DC Voltage: 200mV, 2V, 20V, 200V, 1000V 
AC Voltage: 200mV, 2V, 20V, 200V, 750V 
DC Current: 200uA, 2mA, 20mA, 200mA, 2A 
AC Current: 200uA, 2mA, 20mA, 200mA 2A, 
20A Resistance: 200Ohm, 2kOhm, 20kOhm, 
200kOhm, 2MOhm, 20MOhm, 200MOhm 
Capacitance: 2nF, 20nF, 200nF, 2uF, 20uF 
Inductance: 2mH, 20mH, 200mH, 2H, 20H 
hFEtest, Diode test

Price
Breakthrough

Q 1062

Carry Case Q1068$12.50



PHONEORDER TOLL FREE ALTRONICS
Why pay $400 or more for a 

David Clark set?
A VIA TORS HEADSET 
WITH OIL FILLED EAR 

CUSHIONS
• High performance, noise attenuating 

earphones. • Noise cancelling microphone • 
Cushioned head pad • Super sturdy • Great 
performance • Superb, professional pilot's 

headset will last a lifetime with reasonable 

treatment. • Includes standard aircraft jacks.

C9070 ONLY
$189.00

Now available from 
Altronics Dealers

VALUE

OUR DIRECT 
IMPORT PRICE 

EESS THAN $1OO!

Pocket Sized Personal 
Audio Signal Generator 
Quite the finest portabel audio oscillator we 
have ever seen. Range switch and multiply 
enable selection to 46 preset frequencies 

from 20Hz to 150kHz, eg 20Hz, 28Hz, 32Hz, 
etc.

Sine Wave and Square Wave output

007

momnx

Q 1542 Oscillator

Output control -20db to Odb 
Internal 9V battery

M H

Comprehensive system protects from:

BLACK

Wireless remote activate/de-activate alarm 
system and central door locking system 
(where fitted). Horn sounds to confirm 
armed. Light flashes to indicate disarmed.

COMPREHENSIVE

. ______BW
MEGGER METER !

See EA April/May 89 
Insulation breakdown can in electrical wiring and 
appliances can be determined with this dual range 

megohm meter.
Ideal for checking insulation in transformers, appliances, | 

automotive generators and alternators, house wiring etc.
Breakdown can be measured at either 500V or 1000V 

depending on the situation.

Perfect for workvan, toolbox or work bench.

K2SS5 $ 9*00 Iff '

MULTI FUNCTION CAR ALARM 
WITH WIRELESS REMOTE

$99.00
Q 1544 Protective Carry Case 

$12.50

HIGH POWER CAR ALARM 
With Wireless Remote Control

• Bumping of car body
• Towing _

•bieakin5 k s 5225 312Q.00• Forced entry of door boot or bonnet. < 9

Direct Import Price!
HOW ABOUT THIS 
LITTLE BEAUTY?

UNIDEN ROADRUNNER, 
★5 WATT UHF 40 

- CHANNEL CB 
TRANSCEIVER 

One of the moat 
compact handheld units 
to come from the UHF 

stable, this 5W Hand- 
Held weighs in at just 
470 gms - including 

battery pack.

Features: 
• 5Watts audio 
output power 
• 40 channels 
• Squelch control 
• Power Hi/Lo key 
• LCD displays 
• Channel UP and 
DOWN keys 
• Channel scanning 
• Repeater channel 
programming 

C9650 $799
SAVE $100.00 

THIS MONTH ONL} 
_____ $699.00

Passive 
Infra-Red 
Lite Guard 
Floodlight 

L Control

RADIO

YELLOW

BLUE

2P CONNECTOR

10A/FUSE
Ht U —

O \J>—- Pos. +Plugs into fuse box

Headlights

Door switch circuit
Doors,trunk,.hood etc.

How often have you thought there could 
be a prowler outside your door? Inatall 
a Lite Guard 4 (once armed) any 
"guest” will be floodlit when detected 
by thia highly aenaitive Infra-Red 
Detector. Specifications: • All weather 
operation • Operation Time, l-20rnins • 

Sensitivity: 20' - 50*, 30 beams • Almable • 

Switching Capability: 500W max. 
incandescent • Operation Modes: OFF 

AUTO, TEST, MANUAL, ON.

s 5350 was $135.00
SPECIAL ONLY

$99.00 SAVE

Remote control 'key'
High Performance

This alarm system will be triggered by unauthorised entrance through the car 
doors, boot, bonnet or removal of the car sound unit. The siren will sound and 
the headlights flash for 60 seconds.
Simple wiring, wire it yourself without professional assistance.
Automatic Reset

OXLY $99.00 ' /// 
'90

ELECTRET 
POWER MIC.

For professional 2 -way 
radios on aircraft, boats, 

vehicles and industrial PA 
systems. 

Fantastic voice clarity, absence 

of feedback and background 

noise with thia microphone.

Frequency response: 

400Hz-8kHz 
Impedance: 160 Ohms 

Sensitivity: -65dB (5cm from

sound source) 
Requires 13V battery

co3O6 Normally $29.80
Nearly half price! 

This month only $15.

FERRO FLUID DOME 
TWEETER 
100mm 60Watts

Top end quality at a 

VERY reasonable price. 

C 3012 Normally
$29.50 each, 
Now $15.00

Save
$14.50 

Buy four
for $50.00

From less than half price!

PHONEORDER TOLL FREE ALTRONICS 008 007
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Automatic Charger for NiCads
(See EA July ’89)
Get 100’s more recharge cycles 
from your nicads
Its now well known that cor
rectly charging nicad cells 
greatly extends their service life. 
Here is a fully automatic NiCad 
battery charger that enables 
differing charge rates as appropri
ate for AAA, AA, C, D cells or cells 
in series up to 9V. Once the battery 
is charged, the unit automatically 
switches to trickle charge until you 
switch it off.

VALUE
Telephone Extention Bell

INSTALLED IN MINUTES.
Connects via P 0995 double adapter to tele
phone line at existing wall socket. Double 
adapter accepts both telephone and extension 
bell, which is supplied with a 10 meter lead. 
NOT SUITABLE FOR COMMANDER PHONE 
SYSTEMS.

P0996$29.50

K1650

Hot Canaries - The Electronic Canary (silicon chip Feb'9O)

M 9020 (Plug-Pack Extra) $16.95

a.«««««

K1130

.95

■** Ohm.
»»MM

Get that atmosphere of tranquility that only 
birds can give. The realism of this project 
is remarkable. Sounds for all the world like 
two trilling canaries.

• Battery powered

Bel Express 3 Radar Detector
Detects X, K and the new Ka Photo Radar Band.

Industry standard! Express 3 contains the latest Bel breakthrough. Image 
Rejection Technology for KA band Photo Radar detection and twice the X and K band 

sensitivity of ordinary superhet radar detectors.
Fully equipped. Express 3 has no equal. SPECIAL 

Preprogrammed Features
Instant On/Pulsed Warning: Encountering radar of this nature results in a warning 
sequence consisting of a series of quick "beeps" (unlike X. K or Ka alerts) followed 
by the audio alert that corresponds to the type of radar received.
Rashid VRSS Rejection: Automatic rejection of signal received from collision 
warning systems which operate on the same frequency as police radar (K Band). 
Automatic K/Ka Band Override: Express 3 instantly alerts to the presence cf K or

NORMALLY $699.00 SAVE $ioo!
A1540 Special introductory price $599.00

Bel Express 3 - acclaimed the leader in Canada and USA - now 
available in Australia from Altronic.

PROFESSIONAL QUALITY
Ka Band radar when the FSR mode is engaged.
Automatic Test Sequence: Each time power is engaged. Express 3 will sound a 
single group of X. K, Ka and instant On/Pulsed alerts indicating it is ready to 

process police radar.

• NEXT DAY JETSERVICE DELIVERY
Country clients please allow an additional 48-72 hours

ALTR0IÌIO MORE ALTRONICS DEALERS WANTED
If you have a Retail Shop, you could increase your income 
significantly by becoming an Altronics Dealer, Phone Chris 
Campbell (09) 328 2199 for Details.

174 Roe St. Perth W.A. 6000
PHONE TOLL FREE 008 999 007 

Perth Metro (09) 328 1599 
ALL MAIL ORDERS

P.O. Box 8350 Stirling Street Exchange Perth W.A.6000
ALTRONICS RESELLERS

Chances are there is an

Blu. Ribbon Dealers are highlighted with a ■ These Dealers generally carry a 
comprehensive range of Altronic products and kits or will order any required

STANDARD DELIVERY & PACKING CHARGE »5.50 to 1Kg $8 over 1 Kg 
AUSTRALIA WIDE — We process your order the day received and despatch via. Australia P?s* Allow approx 9 days*from day you post order to when you rece.ve 

goods
OVERNIGHT JETSERVICE Up to 3 Kg is $8.00 - 3Kg to 5Kg is $20.00 — We process 
your oroer the day received and despatch O»sm'8ht J.t..rvlc. Court« for 
delivery next day Country areas please allew additienal 24-48 hours.
HEAVY HEAVY SERVICE — All orders of WKgs 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 
mntinnAAs risk Should vou require comprehensive insurance cover against loss

(minimum charge $1). When phone
ordering please request ' Insurance
TOLL FREE PHONE ORDER — Bankcard,Visa. Mastercard Holders can Phone Jrder to" bee u°“o 6pm Eastern Standard Time. Remember with our Overnight 
Jetservice we deliver next day.

itemforyou. . ESPERANCE Esperance Communications 713344 GERALDTON Bird
WA COUNTRY ALBANY Bp El’c'r0^’ 777 KARRATHA Daves Oscitrenic 854836 PORT HEADLAND Ivan Tomek Electrpmcs
Electronics 641631 KALGOORLIE Todays Electronics ■ 212777 KAR Electronics 521500 Farmer Electron.es 522388 DARWIN Ventron.es

732531 WYALKATCHEM D & J Pease 811132 . NT "-ICE SPRINGS E|ecUon.c ComponBnts 6623506 SUBURBAN
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Simple tester for phone
answering machines

Mini Construction Project:

With so many telephone answering machines now in use, it’s 
inevitable that from time to time some of them need servicing. 
Here’s a testing unit designed to allow this to be done with a 
minimum of hassle.

by BILL JOLLY
Telephone answering machines are 

becoming very common and some have 
come my way for servicing. Mainly 
these have involved mechanical prob
lems in the tape recorder section so far, 
but I expect there will be problems in 
the electronics as well.

In order to operate an answering ma
chine, independent of Telecom, some 
way of ringing it up is required, so that 
any recorded message cam be heard and 
a message recorded. The tester to be 
described simulates a Telecom line, pro
vides a ringing signal, and uses another 
phone for listening to and recording 
messages.

After some research and testing, the 
basic requirements for a Telecom line 
interface for this purpose were found to 
be as shown in Table 1.

‘Open loop’ refers to the line state 
with the handset hung up, and ‘closed 
loop’ to the line state with the handset 
off the hook. Lifting the handset places 
a virtual short circuit across the line pair 
and provides current to operate the mi
crophone; it also signals the exchange.

Referring to the circuit diagram, an 
M2155-type transformer with a 15V/1A 
multitapped secondary is used to pro
duce 10V DC for the ringing logic, 50V 
DC for the line voltage — via a voltage 
tripler — and 2.5V AC for the signalling 
transformer. The DC supplies are both 
halfwave rectified in order to have a 
common negative.

The line voltage is regulated by TRI, 
a 2N3O55 connected as a pseudo zener, 
which sinks all the line current when 
both outputs are in the open loop state. 
The 50V line is at earth potential so 
TRI, which requires a heatsink, can be 
bolted directly on to the front panel.

The line voltage is coupled to the out
let sockets via 1.5k/5W resistors, which 
represent the Telecom line resistances.

The socket voltages are monitored via 
divider networks feeding a 4011 NAND 
gate. This resets the ring counter, a 
4022, when either of the phone lines 
change from open to closed loop.

As the 4011 is connected to both DC 
supplies it is important to check when 
first powering up the system that its 
input voltage is not greater than its sup
ply voltage.

The ringing signal pattern is generated 
by a 4022 octal divider (IC2), clocked 
by a square wave with a period of 
200ms generated by ICl, a 555 timer 
connected as an astable. The 1, 2, 4, 
and 5 outputs of IC2 are diode OR’d 
together to produce the required pat
tern.

The negative edge of IC2’s output 6 is 
used to trigger IC3, another 555 con
nected as a monostable, with its output 
adjusted to disable the counter for 2 
seconds. Closing SW1 will hold the out
put of IC3 high and put the ring cycle 
on hold.

The combined outputs of the 4022 
drive a relay via TR2. The relay in turn 

The completed 
prototype, built in 
a Jiffy box with 
the two telephone 
sockets mounted 
on each end of 
the lid.

connects the 2.5V AC to half the nor
mal secondary of a second transformer, 
type M2851 (240V to 6.3V). This has its 
normal primary connected in series with 
the return lead from both sockets, and 
performs three functions:
1. When powered up in the open loop 

state, the return lead is modulated 
with 100V RMS AC, 50Hz which is 
the required ringing signal.

2. In the closed loop state, it provides 
a DC path for the line current.

3. It presents a high impedance path 
for audio signals.

As you can see from the photo
graphs, all of the required hardware can 
be crammed into the largest available 
Jiffy box (which happened to be the 
only one to hand when the instrument 
was needed). But for a more comfort
able job, something larger is recom
mended. The lower switch was to be 
part of a system to operate the bell of a 
dial phone, but was found not to be 
necessary.
Using it

To use the tester, plug in the answer
ing machine to one of the sockets, and 
a telephone to the other. Then switch 
on.

Allow a few seconds for the line volt
age to build up and then switch on the
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inside the author's prototype tester. Rather than make a custom PCB, he 

wired it up using a utility board.
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The complete 
schematic for the 
tester. As you can 
see, there isn't 
much in it.
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ringing cycle with SW1. When the an
swering machine closes its loop to an
swer’, the ring cycle should stop. By 
lifting up the handset of the phone, any 
recorded message should be heard; a 
message can also be recorded. The vol
ume control on the answering machine 
may need to be turned down to avoid 
microphone howl.

In another article 1 propose to de
scribe how the power supplies and ring
ing circuits used in the tester can, with 
some modification, be used to operate 
an intercom using standard telephones.®

2¿0V

PARTS LIST
1 Jiffy box, 196 x 113 x 60mm
1 Transformer, 240V to 15V 

multi-tapped at 1A (M2155 
type)

1 Transformer, 240V to 12.6V 
CT at 150mA (M2851 type)

2 Sockets, Telecom type 610
1 Length of printed mounting 

strip
1 Utility PCB - Tandy Cat 

276-158 or similar
1 Low voltage DPST PCB 

mounting relay - Tandy Cat 
275-213 or similar

1 14-pin DIL IC socket
2 16-pin DIL IC socket
1 SPDT miniature toggle switch

I Sundry mounting hardware, 
power lead and plug, etc.

Semiconductors
1 4022 octal divider
2 555 timer
1 4011 NAND gate
1 MJE3055 transistor
1 BC338 transistor
4 1N4002 diode

I 6 1N4148 diode
2 1N4749 24V Zener diode

| Resistors
2 1.5k 5W
1 150k 1/4W
2 100k 1/4W
2 27k 1/4W
1 10k 1/4W
1 4.7k 1/4W
1 500k mini trimpot
1 100k mini trimpot

Capacitors
1 5mF (5000uF) 63V electrolytic
1 imF (100uF) 16V electrolytic
2 470uF 63V electrolytic
1 10uF 16V tantalum or 

electrolytic
1 1uF 16V tantalum or 

electrolytic
1 0.22uF metallised polyester

I 2 0.1 uF metallised polyester

TABLE 1
Open loop line voltage 
Line resistance

Closed loop line current
Signalling voltage
Signalling frequency
Signalling repetition pattern

50 volts DC
400 ohms minimum 
1900 ohms maximum 
23mA minimum
100 volts RMS AC 
50Hz
On - 400ms
Off - 200ms 
On - 400ms 
Off - 2 seconds

June 1986, September 1987References: EA November 1985, 
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Sick of replacing 9V batteries? You need...

'Voltup' - a 1.5V/9V 
DC/DC converter
Here is a very simple yet very efficient 1.5V to 9V DC-DC 
costTorqv'pnr allow.s. you t0 drastically cut the operating 
costs of 9V equipment by powering it from a single ‘D’ size 
SLXcX 'rOm 3 ™de Vane'y °* Primary or

by ANDREW PIERSON
If you own a number of 9V battery 

operated devices, you will know that 
running them can be a costly business. 
A carbon-zinc cell can only develop an 
EMF of 1.5V, so a 9 V battery contains 
six separate cells connected in series.

Due to their manufacturing costs, 9V 
batteries are a very expensive way to 
buy energy. At typical supermarket 
prices, a 9V No. 216 ‘heavy duty’ bat
tery costs about the same as a single 
1.5V ‘D’ size alkaline cell. The alkaline 
cell contains much more energy, but 
with a potential of 1.5V the only way to 
make use of it was to have six cells in 
series - a very bulky proposition.

As it happens a much more elegant 
solution is possible - by using a simple 
1.5V to 9 V DC-DC converter with the 
right characteristics for the jobz

The blocking oscillator inverter is very 
flexible, and I have found that it is pos
sible to develop a modified version 
which would operate reliably with a 
supply voltage of only 750mV, which is 
the lowest practical ‘end-point’ for pri
mary cells. I have been able to achieve 
a peak efficiency of approximately 60%, 
which is a very reasonable figure when 
the low supply voltage is taken into ac
count.

How much can you expect to save 
with Voltup? Look at the four discharge 
characteristic curves in Fig.l, which 
have each been plotted for a load resist
ance of 600 ohms (i.e., a starting cur
rent of 15mA at 9V). This represents 
the average current drain of a typical 
small transistor radio receiver.

Curve A is the discharge characteristic 
of a fresh 9V 216-type ‘heavy duty’ bat- 
98

tery, discharged through the nominated 
load resistance. Curves B, C and D are 
the discharge characteristics of fresh 
1.5V ‘D’ size cells supplying Voltup, 
which is in turn driving the nominated 
load resistance. Curve B is for a ‘gen
eral purpose’ Carbon-Zine cell; curve C 
is for a ‘heavy duty’ Carbon-Zinc cell 
and curve D is for an alkaline cell. Con
sidering that the power sources for 
curves A and D cost approximately the 
same, the ratio of service hours is 
greater than 7:1!

The common ‘heavy duty’ D cell 
(curve C) is no slouch, either. With a 
typical cost of half that of a 216 battery, 
the effective ratio of service hours is 
over 6:1. And as supermarkets fre
quently discount the prices of D cells of 
all types, these savings could be much 
greater if you buy at the right time. 

Compact and efficient: Voltup inside its diecast
ELECTRONICS Australia, May 1990

aluminium box.

Tests were carried out with bargain 
priced ‘general purpose’ cells, and they 
produced a saving of almost 12 times!

Note that the curves in Fig.l are for 
continuous discharge. With intermittent 
duty, the energy yield of carbon-zinc 
cells will improve considerably. The 
temperature of the cell will also affect 
the overall yield, so the ambient tem
perature was kept constant at 25°C, +/- 
2°C during the 10-day period necessary 
to gather the data for plotting Fig.l.

Another advantage of Voltup is that 
the output voltage derived from an al
kaline cell is consistently much higher 
than that of the 216 battery, at the same 
relative positions in their respective ser
vice periods, leading to superior per
formance of the device being powered. 
Later on, we’ll discuss the choice of 
supply cell in greater detail.

Up to now, we have only considered 
the 216-type battery. However, you may 
have equipment which uses the 276, 
276P, 2362 or 2364 batteries. Since even 
a brief glimpse of the price tag on one 
of these can pose a cardiac health risk 
Voltup powered by an alkaline or re
chargeable cell would seem to be an ab
solute necessity!



Fig.1: Comparison of 
the discharge 
characteristics of a 
216-type 9 V battery 
(A) and those 
obtained with Voltup 
and D-type 1.5V cells. 
B is a general 
purpose cell, C a 
heavy duty type and D 
an alkaline cell. As 
you can see, there’s a 
healthy improvement!

Fig.2: The circuit schematic for Voltup.

Circuit description
Let us now turn to the circuit sche

matic (Fig.2), to see how Voltup works.
Transformer TRI, together with QI, 

RV1, RI and C2 form a power blocking 
oscillator. The base of QI is supplied 
with forward bias via RV1 and RI 
(we’ll call the total resistance Rwas) and 
the feedback winding. C2 is used to par
tially bypass Rbias at the operating fre
quency of the oscillator.

The primary and feedback windings of 
TRI are so phased that the feedback is 
positive, with the result that the circuit 
oscillates. As QI is alternately switched 
on and off, the primary of TRI is con-

This optional output filter is only 
required if Voltup is used with a 
radio.

nected across the 1.5V supply cell for 
the first 50% of the oscillation period, 
and left open-circuit during the remain
der. As a result, an alternating magnetic 
flux is set up within the core of TRI.

As this flux cuts the secondary wind
ing it induces in it an alternating volt
age, which is a symmetrical square 
wave. This is rectified by the bridge rec

tifier D1-D4 and filtered by the storage 
capacitor C4.

A bridge rectifier configuration was 
chosen because it forces both the power 
and induction strokes of the blocking 
oscillator to share the same load (paral
lel loading), thus equalizing the power 
in each. By contrast, a voltage doubler 
configuration would place the rectified 
outputs from each stroke in series. This 
would give poorer regulation, together 
with varying waveform symmetry, and 
for these reasons it wasn’t chosen.

If Voltup were to be operated in an 
unloaded condition and without protec
tion, the induction stroke from the 
blocking oscillator would push the out
put voltage up to dangerous levels. 
LED1, ZD1 and D5 (a component that 
is optionally selected after testing) form 
a simple ‘crowbar’ protection circuit, 
which starts to conduct at about 11V, 
and simply draws sufficient current to 
stabilize the output at about 12V. The 
quiescent current of a typical transistor 
radio will normally provide sufficient 
load to prevent the protection circuit 
from operating, so the conversion effi
ciency will not be adversely affected.

Cl ensures that the inverter’s AC sup
ply impedance will remain low as the 
1.5V supply cell is discharged. C3 is 
used to reduce radiated RF energy, and 
also to curb any tendency toward para
sitic oscillation in QI, which has a much 
higher transition frequency (fr) than is 
required for this application. The value 
of C3 is not large enough to signifi
cantly degrade the oscillator's switching 

time, and it therefore has little effect 
upon the overall conversion efficiency. 
C5 reduces RFI by keeping the output 
DC supply rail impedance low at radio 
frequencies.

If Voltup is used to power a radio re
ceiver, the extra components LI, L2 
and C6 are required. These are fitted to 
the 9V output connector, and serve 
three important functions.

The RF chokes LI and L2 isolate the 
9V supply lead from the RF circuitry in 
the receiver. This reduces any tendency 
for the lead to pick up signal by becom
ing a counterpoise antenna. Also, any 
remaining harmonics of the oscillator’s 
operating frequency which fall within 
the tuning range are prevented from 
reaching the receiver.

Capacitor C6, in combination with the 
DC resistance of LI and L2, forms a 
current dump (reservoir) circuit which is 
able to supply the peak demands of 
class B audio output stages without im
posing a violently swinging load on the 
converter. This reduces the likelihood 
of Voltup being instantaneously over
loaded by large current peaks, and also 
minimises interference by reducing fre
quency ‘swish’.

The above circuit description has been 
necessarily brief, as the operation of 
power blocking oscillators is very com
plex. For more information on how 
these interesting devices operate and 
how they can be put to work for you, I 
would refer you to the series of articles 
which are shortly to be described in 
Electronics Australia. Voltup was de
signed using the guidelines to be given 
in this series, with minor modifications 
to allow for operation at very low sup
ply rail potentials.

Performance
When the design of this project was 

being considered, a very important re
quirement was for the relationship be
tween the input and output voltage 
(i.e., the ‘transfer characteristic’) to be 
as linear as possible, and to extend 
down to the lowest practical end-point 
voltage of the supply cell. Fig.3 shows 
that this has been achieved, with opera
tion being possible down to below 
700mV.

Of critical importance in a very low 
voltage power blocking inverter is the 
choice of forward bias resistor, Rbias. 
The intrinsic base-emitter voltage of QI 
(Vbe) must be subtracted from the low
est input voltage likely to be encoun
tered, and this leaves very little poten
tial available to generate base current, 
especially when the supply cell is near
ing the end of its life.
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Voltup converter
The value of Rbias must therefore be 

low enough to produce an adequate 
load current capability, but if it is too 
low conversion efficiency will suffer, 
particularly at low output load currents. 
In order to cater for all output load re
quirements and still keep the efficiency 
as high as possible, the value of Rbias 
has been made adjustable between 115 
ohms and 15 ohms.

Fig.4 shows the relationship between 
output load current and output voltage 
when Rbias is equal to 47 ohms (32mA 
maximum output) and 15 ohms (50mA 
max. output). These are representative 
characteristics only, as they are influ
enced by the DC gain parameter (hpe) 
of QI. The points to plot Fig.4 and the 
following efficiency measurements were 
taken from a circuit in which the hrs of 
QI was 77 at Ic = 200mA. This would 
be a typical figure (about twice the 
minimum and half the maximum speci
fication).

With Rbias = 47 ohms, the overall 
conversion efficiency of Voltup was 
59% at 10mA load current and 57% at 
25mA. When Rbias was lowered to 15 
ohms the efficiency was 44% at 10mA 
load current and 52% at 40mA. The 
minimum value of Rbias (15 ohms) was 
arrived at by calculations based on the 
47 ohm curve in Fig.4, and should allow 
a reasonable high current characteristic 
if the hFE of QI falls near its lower 
specification limit of 40.

When Voltup is being driven from an 
alkaline cell and is supplying consider
able output current, the drop in effi
ciency at low values of Rbias will make 
little difference to operating costs, due 
to the increased energy yield of the cell 
at high current densities. RV1 has been 
included mainly for low current applica
tions, where the user wishes to maxi
mize battery life.

When Rwas is equal to 115 ohms (i.e., 
when RV1 is turned fully anticlockwise) 
the output current is further limited, but 
the overall conversion eficiency rises 
above 60%.

When Voltup is overloaded QI can-

How the optional filter components LI, L2 and C6 are fitted into the 9V output 
lead, for use with a radio.

not maintain saturation during its ON 
period, so the oscillation amplitude rap
idly diminishes and the input current 
sharply increases. The output voltage 
therefore falls away quickly, accompa
nied by a commensurate fall in efficien
cy. Voltup can take this treatment, but 
it clearly isn’t conducive to long battery 
life.

Note that the characteristics in Fig.4 
are plotted for the maximum input sup
ply voltage (1.5V). With 1.5V input, up 
to 360m W of output power is available 
from Voltup when Rbias = 15 ohms 
(i.e., when RV1 is turned fully clock
wise). Obviously, the maximum currents 
and power available will be reduced as 
the supply cell's terminal voltage falls 
during use.

Voltup operates at frequencies rang
ing from approximately 10kHz (Rbias = 
15 ohms, 1.5V input and a 200 ohm 
load) to 50kHz (Rbias = 115 ohms, 
750mV input and no-load).

When a radio receiver is being pow
ered, the 9 V DC feed from Voltup is 
via the two RF isolation chokes, LI and 
L2. Since these have a maximum resist
ance of some 18 ohms each, they will 
result in a total voltage drop of about 
900mV when the average small transis

tor radio is operated at maximum vol
ume. The isolation components LI, L2 
and C6 need only be fitted when a radio 
receiver is being powered; they can be 
omitted for all other purposes. The data 
given (including the graphs) does not 
take account of these components.

Construction
Using the component overlay as a 

guide, mount RI, all capacitors and all 
diodes. Be particularly careful that the 
electrolytic capacitors and diodes are 
correctly orientated. Mount RV1 and fit 
the link LK1, which should be formed 
into a ‘U’ shape so that, if necessary, it 
can be cut easily during the testing 
procedure.

Now, it’s time to wind the transform
er. If you haven’t wound transformers 
before, don’t panic. This one has very 
few turns and no great skill is required 
to wind it.

Two important things to remember 
during the winding process are firstly to 
always wind in the same direction, and 
also to identify all leads with a tag indi
cating which winding it is, and whether 
the lead is a start or a finish.

In this case the bobbin has four slots; 
two on each side, 180° apart. The pri-

Fig.4 (right): Output 
voltage regulation 
characteristic for two 
different values of bias 
resistor, and 1.5V input.

Fig.3 (left): Output 
voltage vs input voltage 
for Voltup. Note that it 
operates for inputs 
down to below 700mV.
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mary (6 turns, 26 B&S) is wound first 
on the left hand side of the bobbin, 
with the start and finish passing through 
the same slot on the left. The feedback 
winding (1 turn, 26 B&S) is then wound 
on the right hand side of the bobbin, 
with its start and finish passing through 
the same slot on the right.

Apply a couple of layers of insulation 
tape to keep the windings in place, and 
then rotate the bobbin 180° axially, to 
bring the two unused slots uppermost. 
The secondary (52 turns, 30 B&S) can 
then be neatly scramble wound (i.e., 
not in distinct layers), with its start en
tering through the slot on the left and 
its finish passing out through the slot on 
the right. The job can now be finished 
off by applying a couple of layers of in
sulation tape.

After ensuring that the mating faces 
of the cores are clean, assemble the 
transformer and hold it together tempo
rarily with the 3/4" 6BA bolt and nut. 
The leads can now be dressed (shaped 
to fit the PC board), cut to length and 
the ends tinned. Remember that, by 
convention, the starts of windings are 
identified by a dot on the circuit sche
matic.

To assist you further, the transformer 
connections are numbered identically on 
both the PCB overlay and the circuit 
schematic.

Mount the transformer on the PC 
board with the 6BA bolt and nut. Place 
the head of the bolt, together with a 
6BA flat washer, on the track side of 
the PC board, and use a 6BA flat nylon 
washer and a 6BA nut against the core. 
This arrangement will avoid any metal- 
to-ferrite pressure points. Tighten the 
bolt firmly (but not excessively), and 
solder all the transformer leads to their 
correct points.

If you want to be sure of getting the 
best possible high current output

This PCB etching 
pattern is shown 
actual size, for 
those who etch 
their own boards.

The PCB wiring overlay at left should help 
you with the assembly of Voltup. Take

To special care 
SW1 connections.

with the transformer

TO 
I-11-5V

characteristics, or if you wish to opti
mise efficiency at low load currents by 
means of RV1, you should make sure 
that QI has a gain of at least 80. Use a 
transistor tester or the circuit in Fig.5 to 
check the current gain, which in the lat
ter case will be equal to the collector 
current in milliamps. Take the reading 
immediately after power is applied, and 
then switch off. Do not test the transis
tor for more than a few seconds, as con
siderable heat can be generated.

Before mounting QI, fit the clip-on 
heatsink. Although the H-3415 heatsink 
(Dick Smith Electronics) is designed for 
the TO-220 case, it fits the BD139 quite 
well. Lift up the spring clip, and slip the 
body of the BD139 in as far as it will 
go, ensuring that the collector mounting 
surface is in contact with the large face 
of the H-3415 heatsink.

It’s worth mentioning here that QI 
normally dissipates very little power,

0-200mA

3 x 4 5V 
NEW 

ALKALINE
D CELLS

•c
, TRANSISTOR
I UNDER TEST
iE

Fig.5: Simple transistor test circuit. 

and the heatsink will be required only 
under conditions of gross overload. 
Make sure that the transistor leads ade
quately clear the surface of the heat
sink, and also that the bottom of the 
heatsink rests against the PC board for 
added rigidity. Double check the tran
sistor connections before soldering; the 
emitter lead should be facing the edge 
of the PC board.

A metal diecast box is used for both 
acoustic and RF screening purposes, 
and also because the lid is readily 
removable for battery replacement. 
Drill the holes for the power switch, the 
warning LED, the output cable grom
met and the four countersunk mounting 
holes for the PC board.

Make up a twisted twin output lead 
about Im long and attach it to the PC 
board. Fit a short length of spaghetti 
sleeving or heatshrink tubing to this 
lead where it will pass through the 
grommet. Also attach the leads which 
will connect to the LED, the negative 
battery lead and the positive lead which 
will go to the power switch.

Mount the PC board on 1/4" long 
4BA spacers using the four counter- 
sunk-head bolts. The spacers used must 
be metal types, as one of them forms 
the single-point earth link between the 
track side of the PC board and the case.

Attach the battery holder by means of
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Voltup converter
double-sided foam adhesive tape. If 
you’re using the battery holder sold by 
Dick Smith Electronics, you will need 
to place a piece of insulation tape on 
each side of the box so that the solder 
lugs don’t touch it. A better choice is 
the Tandy battery holder, which has 
leads already attached, and also doesn’t 
have any protruding lugs.

Complete the wiring to the power 
switch and the LED. If Voltup is to be 
used under very high ambient lighting 
conditions, it would be a good idea to 
choose a high-intensity LED.

Incidentally, NEVER APPLY POWER 
WITH THE LED DISCONNECTED! 
Also, make doubly sure that the LED is 
connected the right way around - i.e., 
with the cathode (the short lead) con
nected to ZD1.

As a means of strain relief, lock a 
small cable tie (Dick Smith Electronics 
H-1970 or similar) around the output 
lead where it exits the box via the 
grommet. If a radio receiver is to be 
powered, fit the isolation components 
LI, L2 and C6 to the end of the output 
lead, using the arrangement shown in 
the photograph. Secure the chokes to 
the body of the capacitor by means of 
insulation tape or silicone adhesive seal
ant.

If equipment other than radio receiv
ers is to be powered, do not fit these 
components, as they degrade Voltup’s 
performance slightly. When wiring the 
battery ‘snap’ connector, remember that 
since it is ‘masquerading’ as a battery, it 
will be necessary to reverse the connec
tions (i.e., the black lead will be con
nected to the positive output). Sheath 
all connections with heatshrink tubing, 
or similar.

Testing
Turn RV1 2/3 clockwise. Then insert 

a fresh 1.5V cell into the holder, and 
switch on the power. (Use an ordinary 
carbon-zinc cell for these tests, as its 
poorer regulation will give better pro
tection if things go wrong.)

If the warning LED illuminates within 
a few seconds, all is probably in order. 

If there is no sign of life after this time, 
switch off IMMEDIATELY and re
check the placement of all components, 
particularly the transformer connec
tions.

If the circuit does not oscillate and 
also draws excessive current, the most 
likely cause is incorrect phasing of the 
primary or feedback windings. Try 
reversing the connections to either the 
primary or the feedback windings, BUT 
NOT BOTH. If the circuit fails to draw 
any current at all, check RV1 and Rl 
for mechanical failures, and also test QI 
in the circuit of Fig.5.

When Voltup is working, measure the 
no-load output voltage and if it is below 
11.5V, cut out the link LKI. If you wish 
to check the maximum output current 
capability, you will need a 1.5V regu
lated DC power supply. In order to 
cater for all possible component varia
tions, we’ll set the maximum output 
power specification at 320mW, although 
you’ll almost certainly do much better 
than this.

Firstly, make sure that RV1 is turned 
fully clockwise. With 1.5V input, the 
output potential across a 200 ohm load 
should be greater than 8.0V. (If the 
isolation components have been fitted, 
place the load across the supply side of 
the RF chokes.)

If you have a CRO, you can look at 
the voltage waveform between the nega
tive rail and the collector of QI. The 
no-load amplitude should be 3V p-p, 
and with a 200 ohm load the lowest 
point of the swing (the saturation volt
age of QI) should be about +300mV.

After testing is complete, you can at
tend to a small sound-proofing matter. 
Cut a 50mm x 65mm piece of 25mm ‘In- 
nerbond’ or foam plastic, and place it 
over the transformer area of the PC 
board, with one corner resting against 
the pillar and the corner diagonally op
posite resting in the heatsink of QI. 
This, together with the acoustic damp
ing afforded by the closed diecast box, 
will render the inverter very quiet at 
high power levels.

At low power, the core magnetostric
tion is much weaker and the frequency 
of operation is higher, thus resulting in 
complete inaudibility. If the noise level 

increases after prolonged use, re-tension 
the transformer core mounting nut.

Using Voltup
With 1.5V input and a suitable load 

resistor representing the maximum out
put current required, adjust RV1 so 
that the output potential is 8.0V. If a 
transistor radio is to be powered, set 
RV1 at about 2/3 clockwise.

For maximum current output, turn 
RV1 fully clockwise and fit an alkaline 
cell. This is also the safest course to fol
low if Voltup is to be used in a number 
of different situations. Note that the 
maximum current setting procedure (if 
used) is designed to maximize efficien
cy, and is NOT intended for routine 
current limiting purposes.

If Voltup is used to power a transistor 
radio, the output lead MUST be fitted 
with the isolation components LI, L2 
and C6 as previously described. The 
quiescent current drain of a typical 
small receiver is between 10 and 15mA, 
with peak current demands of 30mA or 
more. Attach the output connector of 
Voltup to the battery connector in the 
radio, and place the isolation compo
nents in the battery compartment. It 
may be necessary to file a small ‘mouse
hole’ in the battery compartment cover 
to bring out the lead.

Leave the switch on the radio in the 
ON position, and use the power switch 
on Voltup instead. This is where the 
warning LED comes in handy. If you 
forget and turn the radio switch off 
(perhaps the user will be a non-techni- 
cal person), the warning LED will come 
on as a reminder that Voltup is still ac
tive.

RF interference
If Voltup is built and used with a 

radio receiver exactly as described, 
broadcast band interference from the 
converter should be reduced to a very 
low level. Stations of reasonable 
strength can be received, totally free 
from interference. However, because of 
the great variety of different receivers 
which could be used, it is impossible to 
give a guarantee that very distant sta
tions will always be free of interference, 
which is evident as a ‘swishy’ hetero
dyne.

If the receiver is placed directly adja
cent to Voltup, the magnetic leakage 
field from the converter transformer will 
couple directly to the ferrite loopstick 
antenna in the receiver, and interfer
ence will be heard. This is only a short 
range effect, and will disappear when 
the two units are separated by about 
100mm.



Choosing a 1.5V cell
When considering the choice of cell 

type, remember that the overall regula
tion figure is the sum of the characteris
tics of both the supply cell and Voltup. 
The curves in Fig.4 were plotted using a 
regulated power supply, and so they re
flect only the regulation characteristics 
of Voltup itself.

Under practical operating conditions, 
the drop in cell voltage under load must 
be taken into account. That’s why the 
output voltage of Voltup is initially 
higher than 9V (see Fig. 1).

In use, the cell voltage won’t stay at 
1.5V for very long, and the number of 
secondary tur..s has been chosen to pro
vide a good compromise in performance 
for all common primary cell types and 
their inevitable drop in voltage during 
use. When the load current is moderate 
but high peak demands are required, it 
is wise to choose a supply cell with good 
regulation characteristics.

Because of the current density at 
which they must operate, conventional 
carbon-zinc (i.e., ‘general purpose’) 
cells should generally be used only 
when the 9V output current does not 
exceed 10mA. Curves B and C in Fig.l 
show that the general purpose cell is ob
viously down in performance compared 
to the heavy duty type, when driving a 
typical 9V radio receiver. However, 
general purpose cells are often available 
at such ridiculously low prices that you 
just can’t afford to ignore their cost-ef
fectiveness.

For output currents in the range 
5mA-15mA, the ‘heavy duty’ cell is a 
good choice. Based on typical super
market prices, the cost-effectiveness 
‘break even’ point for manganese diox
ide alkaline cells (compared to heavy 
duty types) occurs at an output current 
of about 15mA.

Alkaline cells have the marvellous 
quality of increasing their energy yield 
as the current demand is increased, and 
so extra power can be delivered at very 
little cost. Therefore, alkaline cells are 
recommended for output currents in the 
range 15mA-50mA, and for all applica
tions where Voltup is set to the maxi
mum power level.

Not included in Fig.l is the ‘super 
heavy duty’ or zinc chloride cell. These 
types offer higher capacity, better low 
temperature performance, superior leak 
resistance and increased shelf life, when 
compared to carbon-zinc cells. Their 
performance characteristics fall between 
those of the ‘heavy duty’ and alkaline 
types.

If you wish to use a rechargeable 

nickel-cadmium cell with Voltup, in
crease the secondary winding to 58 
turns to compensate for the reduced 
(but more constant) supply voltage.

A more desirable rechargeable power 
source would be a D size 2V Lead-Acid 
gel-cell. These have two terminals on 
top, so you would need to rearrange the 
physical layout inside the box, as well as 
organising some means of charging the 
cell. The advantages of a 2 V supply are 
that Voltup will operate at a higher effi
ciency, and that more output current 
can be delivered. Of course, you would 
need to scale down the number of sec
ondary turns to provide the correct out
put voltage.

Other uses
For those applications which require 

only a few milliamps of output current, 
I would suggest reducing the number of 
secondary turns so that with the speci
fied load current, the chosen value of 
Rbias and a fresh supply cell the LED is 
dimly illuminated - i.e., the crowbar 
protection circuit is just on the point of 
dropping out. This will enable maxi
mum conversion efficiency (and there
fore maximum battery life) to be 
achieved.

If an accurately regulated supply is re
quired (e.g., for instruments, etc.), the 
best course is to use two or three supply 
cells in series, and drive Voltup via a 
feedback regulator circuit. This tech
nique is described in Part 1 of my series 
of articles on DC-DC converters, while 
examples of this type of regulator are 
given in Part 3.

There is no reason why the number of 
secondary turns cannot be increased to 
raise the output voltage, as there is 
some free space available on the bob
bin. If necessary, a finer gauge of wire 
can be used to wind the secondary. 
Remember that the zener diode in the 
protection circuit must also be changed 
so that the output voltage will be lim
ited to about 4/3 of the working voltage 
when the crowbar circuit operates.

As described here, Voltup can be 
built using readily available hardware. 
However, by making use of an effi
ciently shielded custom made case, a 
smaller transformer and a more com
pact PC card, its volume could easily be 
reduced to less than a half of what it is 
now. Alternatively, the electronics of 
Voltup could be incorporated into new 
equipment, so changing our ideas about 
how we use batteries.

And there you have Voltup - my 
contribution to energy conservation. 
Have you just bought your last 9V bat
tery? ®

PARTS LIST
1 PC board, 70 x 80mm, code 

89dc12
2 Ferrite potcores, Philips 

P18/11-3B7 (4322 020 21500)
1 Single section former for 

above (4322 021 30270)
1 Diecast aluminium box, 150 x 

80 x 50mm
1 SPST switch, 1A DC minimum 

rating

Resistors
1 15 ohm 5% 1/4W carbon or 

metal film (R1)
1 100 ohm trimpot, 1/4W car

bon (RV1)

Capacitors
2 0.1 uF 63V disc ceramic (C3, 

C5)
1 22uF 16VW TAG tantalum 

(C2)
2 1000uF 16VW electrolytic, 

PCB mounting type (C1, C4)

Semiconductors
5 1N4002/1N4004 silicon 

diodes (D1-D5)
1 10V/400mW (or 1W) zener 

diode (1N961/1N4740 or 
similar - ZD1)

1 Red LED (LED1)
1 BD139 silicon power transis

tor (Q1)

Optional
(For use with radio receivers): 
2 1mH RF chokes with axial 

leads (L1, L2)
1 2200uF 16VW electrolytic ca

pacitor, PCB type (C6)
Miscellaneous
Clip-on heatsink for Q1 (DSE 
H-3415 or equivalent); single D 
cell battery holder; 9V battery 
‘snap’ connector; 4 x 6BA, 3mm 
or 1/8" bolts, countersunk-head, 
12mm (1/2") long; 4 each shake
proof washers and nuts to suit 
above; 4 x 4BA metal spacers, 
6mm (1/4") long; 1 x 6BA 
cheese-head bolt 18mm (3/4") 
long with matching nut, nylon 
washer and flat washer; self-flux
ing enamelled copper winding 
wire for winding TR1 (approx. 
750mm of 26 B&S, 2.5m of 30 
B&S); LED mounting bezel; small 
PVC grommet; small cable tie; 
hookup wire; tinned copper wire; 
adhesive foam mounting tape; 
insulation tape; 50 x 65mm rec
tangle of 25mm ’Innerbond’ or 
foam plastic; spaghetti sleeving 
or heatshrink tubing.
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NEW BOOKS 
AND LITERATURE

Packet radio
PACKET USER’S NOTEBOOK, by 
Glynn ‘Buck’ Rogers Sr, K4ABT. Pub
lished by CQ Communications, 1988. 
Soft covers, 226 x 154mm, 125 pages. 
ISBN 0-943016-01-0. Recommended re
tail price $18.50.

Another book on packet radio, this 
time published by the people who pro
duce CQ magazine in the USA, and 
written by a very experienced and pio
neering packet operator.

Buck Rogers has not only been a ham 
for 40 years, but is also a very experi
enced RF and data communications en
gineer and the holder of a first-class 
FCC commercial broadcasting licence. 
He is also currently the packet radio 
editor for CQ, and writes that maga
zine’s monthly packet radio column. He 
has previously written four other books 
on the subject - so he really knows 
what he has written about!

In this case he’s produced a basic in
troduction to packet radio, written in 
down-to-earth language and intended 
specifically for the amateur wanting to 
break into this ‘hobby within a hobby’. 
It covers basic principles, the origins of 
PR, getting started, terminal node con
trollers, controller configuration, stand
ards and protocols, flow control and the 
hardware/software interaction, HF 
operation, regulations, modes and 
speeds, options and enhanced operating 
modes, program/data/picture transmis
sion and PBBS’s. There’s also a com
prehensive glossary of terms, together 
with a lot of practical reference infor
mation regarding interconnection of 
specific computers, TNC’s and trans
ceivers. While a good deal of this is spe

cific to equipment on the US market, at 
least a proportion will be applicable out 
here.

The text is clearly written and friend
ly, and well supported by illustrations. 
My impression is that it should be found 
very easy to read, and very informative 
for the amateur wanting to break into 
packet. And for the very reasonable 
price asked, it seems excellent value for 
money.

The review copy came from Stewart 
Electronic Components, of 44 Stafford 
Street, Huntingdale 3166 (PO Box 281, 
Oakleigh 3166), which can supply copies 
by mail for the price quoted. (J.R.)

THE 1990 ARRL HANDBOOK, edited 
by Kirk Kleinschmidt, NT0Z. Sixty-sev
enth edition, published by the American 
Radio Relay League, 1989. Hard covers, 
284 x 215mm, over 1200 pages. US price 
US$23 plus handling and shipping (Aust, 
price approximately $50).

The ARRL handbook is now an insti
tution, valued around the world not just 
by radio amateurs, but also by many en
gineers and technicians as a reference 
work on practical radio communications 
technology. First published in Novem
ber 1926, it met with such a positive re
sponse that a second edition had to be 
produced the following January, and a 
third edition in October 1927. The 
fourth edition appeared in December 
1928, and since then it has been revised 

almost every year - to keep pace with 
over 60 years of developments in tech
nology. An enviable record of achieve
ment!

The new 67th edition continues the 
tradition. Like the last few editions it’s 
in a handy ‘large’ format, with hard 
covers to give it a longer life. This time 
the overall cover colour is red, to distin
guish it from last year (green) and the 
one before (yellow).

The differences from last year are not 
enormous, but significant. Chapter 23, 
dealing with space communications has 
been completely revised, with up-to- 
date information on OSCAR 13 and de
tails of a new 4-element helical array for 
Mode L operation (1260-1270MHz up
link). There’s also a new section dealing 
with amplitude compandored single
sideband (ACSSB) operation, and a de
scription of three new high-performance 
VHF/UHF Yagi antenna designs by 
Steve Powlishen K1FO.

As before, there’s a wealth of infor
mation on almost every aspect of radio 
communication - both theory and 
practical, and ranging in level from ‘raw 
beginner’ to ‘advanced’. Highlights in
clude a quite comprehensive chapter on 
digital communications (from Morse to 
packet), another on image communica
tions (ATV, SSTV, fax and weather 
satellite fax), a chapter with an intro
duction to practical construction tech
niques and another giving a lot of useful 
reference data on components.

There are now 10 chapters devoted 
specifically to descriptions of practical 
construction projects - but many of the 
other chapters also give details of 
practical and ‘buildable’ designs as well.

In short, this latest edition is just as 
worthy of the description ‘the radio 
amateur's bible" as any of its predeces
sors, with the additional benefit that it’s 
the most up-to-date of all. So if you 
haven’t updated for a couple of years 
and your present edition is therefore 
getting a little dated, this one would be 
a good choice.

The review copy came directly from 
the ARRL (thanks, folks!), but I gather 
that copies are now available locally 
from a number of bookstores and elec
tronics chains. (J.R.) 0
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OBIATH3 YOUR ONE STOP 
DISTRIBUTOR OF 

TEST & MEASURING INSTRUMENTS
Fluke 80 Series - 
Top of the Line 
• MinfMax/Average 
recording stores 
highest, lowest 
and true average 
of all readings 
• Selectable response 
time to record turn-on 
surges or drift etc 
• 1 ms peak Min/Max 
hold on 87 to capture 
elusive transients or 
half sine surges to 400Hz 
• Audible Min/Max Alert'" signals 
readings above or below previous 
limits
• Splash and dust proof and impact 
resistant case

83 $399 ex tax $466 inc tax
• Volts. Amps. Ohms, diode test, 
continuity, frequency and duty cycle, 
capacitance. Touch Hold1", relative, 
protective holster
• 0.3% basic dc accuracy
• 5kl 1/ Vac • Analog bargraph + zoom
• 3 year warranty

85 $480 ex tax $560 inc tax
• 0.1% accuracy • 20kl Iz Vac 
87 $580 ex tax $676 inc tax
• High resolution analog pointer
• True rms ac • Ims peak Min/Max
• 4 1/2 digit mode •Back lit display

Fluke 70Series 
73 $150 ex tax $175 inc tax 
• Analog Bar Graph • 3200 count 
• 0.7% basic dc accuracy • 10A range 
• Autoranging only • 3 year warranty 
75 $240 ex tax $280 inc tax 
• 0.5% accuracy 
• Autoranging will) range hold 
• 10A + autoranged mA ranges 
• Continuity & diode test beeper 
77 $325 ex tax $379 inc tax 
• 0.3% accuracy •Touch Hold™ 

Fluke 20 Series 
21 $243 ex tax $283 inc tax 
• Safety Yellow case
• Fluke 75 features but less 10A range 
23 $328 ex tax $382 inc tax
• Safety Yellow case
• Fluke 77 features + fused 10A input 
25 $428 ex tax $499 inc tax
• Water and dust-proof, fully sealed
• Charcoal or yellow case
• Analog/Digital display
• 0.1% basic dc accuracy
• lOOpV to lOOOVac & dc
• 0. Ip A to 10A all fused
• • 15°C to +55°C operation
• Touch Hold1'1
27 $570 ex tax $665 inc tax
• As 25 but adds
• Relative (difference) mode
• Min/Max recording mode

Fluke 45 Dual 
multifunction display 
bench Multimeter with 
16 different 
measurement 
capabilities... at a 
suprisingly affordable 
$1216 ex tax, $1417 inc
• Five digit 100.000 count
• Closed Case Calibration
• Dual Display
• True rms voltage and current including 

ac+dc
• 0.02% basic dc voltage accuracy
• 0.05% basic dc current accuracy
• 1MHz frequency counter
• RS-232 Interface standard
• dB with 21 reference impedances and 

audio power calculations
• Compare and Relative functions
• Min/Max and Touch-Hold™ functions
• Optional PC software for RS-232 

applications
• Optional IEEE-488.2 interface, battery 

pack

FLUKE
Made in U.S.A.

Full Range of Multimeter 
Accessories Available
Here are some of the Fluke range of 
accessories which are compatible with 
most brands of multimeter 
Current Probes
Y8101 1 lo 150A ac clamp-on 
Y8100 Dual range I0A/200A Hall 
Effect clamp-on current probe 
80i-400 1 to 400A ac clamp-on 
80i-410 5 to 400A Hall Effect ac/dc 
clamp-on current probe 
80i-600 1 to 600A ac clamp-on 
80i-1010 1 to 1000A Hall Effect 
ac/dc clamp-on current probe 
High Voltage Probes 
80k6 6kV dc or peak ac voltage probe 
80k-40 40kV dc or 28kV rms ae 
RF Probes
85RF AC from 100kHz to 500MHz
Temperature
80T-150U Universal temperature 
probe. 50cC to +150°C. Uses P-N 
junction lo give ± 1°C accuracy
80TK Type K thermocouple module for 
use with inlerhangeable probes. Basic 
accuracy is 0.5°C. Use with any 10MQ 
input multimeter having banana 
sockets.

Also ask us about a case to 
protect your investment!

Black^Star
Quality British Made Instruments.. 
...at Very Affordable Prices

Oscilloscope
• DC-15MHz
• Dual Trace
• Mains/Rechargeable Battery
• Fits in a Briefcase
• Full Range of Functions
• 10mV/div to 50V/div
• 0.5s to 0.1 p s Timebase

$1050 ex tax (inc probes)
$1208 inc tax (inc probes)

Orion PAL TV/ 
Video Pattern 
Generator
• Tests TV. VCR. Monitors etc ,
• PAL B, D. G. H. I. K
• RF, Composite Video and 

IRGB Outputs
• Colour Bars. Greyscale. 

Crosshatch. Dots.
Lines. Focus. Purity etc.

• Separate or Mixed Syncs
• IV or TTL IRGB
• 5.5. 6.0 and 6.5MHz Sound 

Carriers
• Internal/External Sound
• Trigger Output
• Mains Operated 

$685 (ex tax) $785 (inc tax)

Apollo 100 DC- 
100MHz Counter/ 
Timer
• DC-lOOMHz
• <+10ppm -10°C to +70°C
• 8 Digit Bright LED Display
• 0.1. 1. 10s Gate Times
• Optional ±lppm TCXO
• Frequency Multiplier
• Display Hold
• Others available to 2.4GHz

from $685 $1015 ex tax
$785 $1162 inctax

Now distributing 
SILVERTRONIC 
Test Leads and 
Scope Probes 
If you're looking for high 
quality, here's the answer - 
Universal Deluxe Multimeter 
Lead Kit has croc clips, spring 
hooks, spade terminals etc 
$40 (ex tax) $46 (inc tax) 
100MHz Scope Probe Kit 
x 1 /x 10 switched $43 (ex tax) 
$50 (inc tax) 
250MHz Scope Probe Kit 
xl/xlO switched $48 (ex tax) 
$56 (inc tax) 
Just Released...
Safety Fused Test Lead Set
Fuse holder in each lead.
Includes insulated croc clips.

Queensland enquiries for Blackstar 
Products to:

CLIFF ELECTRONICS (AUST) P/L 
TEL : (07) 252 3178
FAX : (07)252 3165

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

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

»MIT ILTOo
(Incorporated in N.S.W.)

129 Queen Street, Beaconsfield P.O.Box 37 Beaconsfield NSW 2014
Tel : (02) 698 4776 Telex : AA71958 Fax : (02) 699 9170
W.A. Enquiries to Leda Electronics (09)361 7821 Fax (09) 470 4641



Inductors, transformers
and capacitance

Basic Electronics - Part 5

The resistor, the inductor and the capacitor are all very 
common components in an electronic circuit. In this chapter, 
we examine the inductor more fully and introduce 
capacitance, capacitive reactance and impedance. We also 
look at what happens when a capacitor and an inductor get 
together. You’ll be amazed at the possibilities...

by PETER PHILLIPS

In the last chapter, alternating voltage 
was described. As well, the effect of in
ductance was introduced and we ended 
with a brief look at the transformer. Be
cause inductors and transformers are 
such important components, the first 
half of this chapter is given to their de
scription.

Next is the capacitor. This simple 
component is probably as common as 
the resistor, with prices to match. How
ever, its role is entirely different and it 
is used in a wide variety of interesting 
applications. But first, back to the 
transformer...

The transformer
A transformer, as described in the 

previous chapter, is an inductor that 
generally has two or more windings 
wound on some type of ferro-magnetic

core. There are two basic types of trans
formers: those used in power applica
tions, and those used with electrical sig
nals.

The word transformer gives a clue as 
to what the device does: it transforms, 
or changes an electrical quantity from 
one value to another. Let’s first exam
ine a power transformer to see what this 
means.

The circuit diagram of Fig. 1 is a sche
matic of the transformer shown in the 
accompanying photo. This transformer 
is a very common type, available from 
most electronic parts suppliers for 
around $9.00. As the diagram shows, it 
can provide a number of useful voltages 
from the secondary winding if the pri
mary winding is supplied with 240V.

As we described last month, the volt
ages from the secondary are dependent

on the turns ratio between the primary 
and secondary windings, as well as the 
voltage applied to the primary.

If we assume 1000 turns on the pri
mary (a reasonable figure by the way), 
then the total secondary turns, that is 
from the common (0V) terminal to the 
15V terminal, will be 62 turns. To check 
this, divide 1000 by 62, (which gives the 
turns ratio) then divide 240V by this fig
ure and you should end up with 15V.

To get other voltages from the sec
ondary, tappings are taken from the 
winding, as shown in Fig.l. This type of 
transformer is referred to as a step 
down transformer, as the secondary 
voltages are less than the primary volt
age. But what about the currents in the 
primary and secondary windings?

The golden rule to remember with 
any transformer is that the output 
power can never be greater than the 
input power. In fact, it will be slightly 
less due to losses in the transformer - 
perhaps around 5% to 10% less, de
pending on how efficient the trans
former is.

Because power is the product of volt
age and current (V x I), we can work 
backwards to see how much primary 
current is required if the secondary 
winding is delivering, say 1A to a load. 
If, as shown in Fig.2, a 15 ohm load is 
connected across the 15V winding, then 
by Ohm’s law, 1 amp of current will 
flow. By the way, notice how the same

Fig.1: This transformer is one commonly used by 
hobbyists. The secondary current is rated at 1A, and as 
shown in the schematic, it features a multi-tapped 
secondary, giving 21 possible output voltages. While the 
turns ratios are correct, the actual number of turns may 
differ from those shown.

SECONDARY
PRIMARY 26T

240V
1000T

6
7
8
9
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rules apply for AC as they do for DC - at least when we 
talk about a resistive load.

The power dissipated in the load will equal 15 watts, 
meaning 15 watts of power must come from the mains. To 
find the primary current, we divide 15W by 240V (as 1 = 
P/V) which gives 0.0625A, or 62.5mA. As expected, because 
the primary voltage is higher than the secondary, the primary 
current is correspondingly less.

In other words, a transformer that steps the voltage down, 
also steps the current up, in the same proportion. And the 
opposite is also true, as it happens.

The secondary current that can be taken from a trans
former is determined by the size of the magnetic core and 
the gauge of the wire used in the windings. Transformers are 
usually given a ‘VA’ rating, (Volts times Amps rating), 
which specifies the maximum output available from the 
transformer.

The VA rating is rather complex, as it doesn’t always 
equal the actual power the transformer can deliver, unless 
the load is a pure resistance. However, it does clearly iden
tify the maximum current for a given voltage, and exceeding 
this will overload the transformer.

For example, a transformer with a 100VA rating should, 
theoretically be able to deliver 10A at 10V, or 1A at 100V. 
However, if this transformer is also given a current rating of 
1A then it can only provide 1A at 10V, but also 1A at 100V. 
A 10VA, 1 amp rated transformer can supply 1A at 10V or 
0.1 A at 100V.

The transformer is a form of inductor, and as both the 
transformer and the inductor are used in many applications, 
there are predictably lots of different types. Because they are 
such a fundamental component, here’s a brief description of 
the different types, shown photographed in Figs. 3 and 4.

Transformers & coils
The small transformers and coils shown in Fig.3 are all de

signed to work with electrical signals, rather than handle 
power. The six coils shown at the top of the photograph are 
used to block high frequencies, and are often called RF 
(radio frequency) chokes. These are sometimes also found in 
low frequency applications, to prevent high frequency signals 
interfering with the operation of the circuit.

The transformers shown in Fig.3 range from those that op
erate with audio frequencies to the so-called IF (intermediate 
frequency) transformers found in radios. In an AM radio, 
the intermediate frequency is usually 455kHz. (Sorry, you’ll 
have to wait a while before we explain this one any further).

A high frequency transformer such as the IF transformer 
cannot use iron as the magnetic core, because iron becomes 
very inefficient at high frequencies; instead a ferrite core is 
used. Sometimes the core is adjustable — referred to as a 
slug - which allows the inductance of the transformer to be 
varied for the best results. This forms part of the alignment 
procedure in a radio.

The transformers at the bottom of the photograph look un
usual, but are very common. The transformer with the shape 
of a donut is called a toroid, and toroidal transformers can 
vary from the small one shown to large types able to handle 
high powers. The toroidal transformer is rather difficult to 
wind, but it provides a very good magnetic path, with mini
mal leakage of the flux. Magnetic flux leakage can be a 
problem, particularly in a TV set, where the flux can inter
fere with the picture, giving a wobbling effect to the picture.

The transformer in the black plastic former with two screw

Fig.3: This photo shows typical inductors and 
transformers used with electrical signals. The top six 
coils are called radio frequency chokes, and have values 
ranging up to 100uH. The aluminium can (left, centre 
row) contains an IF transformer (centre) which is wound 
on the former shown to its right. Another IF transformer 
is shown in the next row down, to the left of some small 
audio transformers. The bottom row shows a balun (left) 
and a toroid (right).

Fig.2: If a 15 ohm resistive load is connected to the 15V 
tapping of the transformer shown in Fig.1, a current of 
1A will flow. This will cause a current of 62.5mA to flow 
in the primary, if 100% efficiency is assumed.

terminals is known as a balun, and is used to connect a TV 
antenna to the TV set. The term balun is short for balanced- 
unbalanced and this device transforms the impedance of the 
antenna to match that of the TV set. This is a fairly complex
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Fig.4: These inductors are all from a computer monitor. The small coil in the centre is wound with Litz wire to ensure 
low losses in the coil.

point to clarify, and one we’ll reserve 
for a later chapter. But it shows that 
transformers don’t always transform 
voltage or current, they also transform 
impedance. OK, I haven’t described the 
term impedance yet, but read on - all 
will be explained.

The transformers and coils of Fig.4 
are all from a TV set. The bell-shaped 
unit in the photo is called a deflection 
yoke, and is used to move the electron 
beam inside the picture tube. It does 
this by magnetism, as electrons are de
flected by a magnetic field. The dia
grams shown in Fig.5 illustrate this, and 
introduce Fleming’s Right Hand rule, 
which is worthy of a bit more explana
tion.

Electrons & magnetism
Electrons will travel in a straight line 

in a magnetic field, provided they are 
moving in a direction parallel to the 
lines of force. But when the electrons 
are moving across magnetic lines of 
force, they will move in a curved path 
and at right angles to the lines of force, 
as shown in Fig.5(a). The flux is repre
sented by the crosses, which is a way of 
depicting that the lines are travelling, as 
always, from a north pole to a south 
pole - but in this case into the page. 
The cross can be regarded as the feath

ered end of a spear and a dot (the sharp 
end of a spear) therefore shows a flux 
line travelling out of the page.

The direction taken by the electrons 
as they move through a magnetic field 
can be determined by using the right
hand rule, as illustrated in (b). The rule 
is: hold the thumb, first and second fin
ger at mutual right angles, then point 
the first finger in the direction of the 
magnetic field and the second finger in 
the direction of the electron flow. The 
thumb will then show the direction of 
the deflection.

In a TV picture tube, the electron 
flow is from the cathode of the tube 
(the small end) to the anode end (the

F̂ ,nn^ manner in which an electron beam is deflected bv a
todetermn^ 0» illustrates how Fleming’s right hand rule can be used 
to determine the direction of the deflection.

screen), and the yoke is fitted over the 
neck of the tube. The magnetic field 
created by currents flowing in the yoke 
is therefore at right angles to the elec
tron flow, and by varying the strength 
of the magnetic field by regularly chang
ing the current in the yoke, the electron 
beam is moved across the screen to 
create the picture.

The last two TV components shown 
in the photograph of Fig.4 are the EHT 
(extra high tension) transformer and a 
small coil used to vary the width of the 
picture. If you look carefully at the coil,
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you may notice that the wire used in the 
winding is not a single strand, but 
rather a number of insulated strands all 
joined at the ends of the windings. This 
is called Litz wire, and many high fre
quency transformers use this type of 
wire.

Litz wire
At higher frequencies, electrons flow

ing in a wire travel nearer the surface, 
as a result of the rapidly changing mag
netic field. The effect is that only a por
tion of the wire is being used to carry 
current, giving an apparent increase in 
the resistance of the wire. In fact, at 
very high frequencies, (UHF and high
er), hollow tubing is used in coils and 
even for straight conductors, as the cen
tre of a solid wire is not used at all by 
the current.

Litz wire (after Litzendraht) uses 
numerous strands of insulated wire to 
form the complete conductor. The idea 
is that as each wire only carries current 
on the surface of the wire, a number of 
wires are necessary, all carrying current 
on the surface, but combined to give 
the same low resistance an equivalent 
solid wire carrying DC.

The width coil shown in Fig.4 is re
quired to pass currents at a frequency of 
around 16kHz, and because the current 
can be high, Litz wire is essential. Cer
tain transformers, especially those used 
in computer power supplies are wound 
with Litz wire, as the frequency of 
operation is usually quite high, often 
20kHz or more.
Leaving inductance

We have shown that inductance is 
linked very closely to magnetism, and 
that the inductor finds many applica
tions in electronics. The few we have 
looked at illustrate this, but there are 
many more uses we haven’t yet de
scribed. There is one most important 
use that needs to wait until we describe 
capacitance, called resonance. The 
whole foundation of radio communica
tions is based on resonance, and this is 
obviously a topic in itself.

(b) ---- It
Fig.6: A capacitor, as shown in (a) is 
simply two conducting materials 
separated by a dielectric. The 
dielectric can be air or some other 
form of insulator. The schematic 
symbol for a fixed value, 
non-polarised capacitor is shown 
in (b).

By now you have seen that the trans
former is an important application of in
ductance, and that transformers come in 
all shapes and sizes. A single coil is also 
very common, and again these are used 
in many different ways. Excepting those 
used for transforming power at 50Hz, 
most coils and transformers use a ferrite 
core rather than one made with iron 
laminations. A ferrite core reduces 
losses, as its insulating properties pre
vent circulating currents being induced 
in the core. An iron core comprises a 
stack of thin, soft iron laminations cov
ered with an insulating oxide that pre
vents circulating currents.

We will return to inductance later on, 
but first we need to describe capaci
tance.
Capacitance

Like the inductor, a capacitor is sim
ple in concept, and is one of the funda
mental components used in electronics. 
A capacitor is formed whenever two 
conductors are separated by an insula
tor, and as this occurs quite a lot, ca
pacitance is virtually everywhere. For 
example, two tracks running next to 
each other on a printed circuit board 
form a capacitor. Insulated wires in a 
cable have capacitance between them; 
windings on a transformer have capaci
tance between the turns and between 
each layer and so on. Fortunately, the

Fig.7: If a capacitor is charged as shown in (a), then disconnected from the 
charging source (b), the voltage across the capacitor will equal that from the 

charging source.

capacitance produced by all these ef
fects is usually not very large, but it il
lustrates the point.

Commercial capacitors are made in a 
variety of ways, and they all conform to 
the principle of two conductors, usually 
referred to as plates, separated by a 
layer of insulation. The value of the ca
pacitor is directly related to the size of 
the plates and inversely proportional to 
the distance between them. But first, 
what is capacitance?

Fig.6(a) shows the basic construction 
of a capacitor, where air is the insulat
ing medium, also called the dielectric. 
The electrical symbol for a capacitor is 
shown in Fig.6(b), and as can be seen, 
it symbolises the actual construction of 
a capacitor.

The term capacitance comes from the 
word ‘capacity’, which implies the abil
ity to hold or store something. In elec
tronics, as you would expect, a capaci
tor stores electrons. Fig.7 shows how 
this happens, in which, as shown in (a), 
a capacitor is first connected to a bat
tery.

When the voltage is initially applied, 
electrons flow from the negative termi
nal of the battery into the plate con
nected to it. Each electron will repel a 
corresponding electron from the other 
plate of the capacitor, due to the forma
tion of an electric field in the space be
tween them. As a result, for every elec
tron that flows into one end of the ca
pacitor, another flows out of the other 
and back to the battery.

This current is known as the charging 
current, and flows until the capacitor is 
full, or charged. Once charged, no fur
ther electrons can flow into the capaci
tor, and their flow ceases. If the capaci
tor is then disconnected from the volt
age source as shown in (b), the elec
trons on the negative plate, and the cor
responding lack of electrons on the 
positive plate have nowhere to go, and 
the capacitor will have a potential dif
ference across it equal to the original 
voltage source.
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After a while, electrons will leak 

across the dielectric and eventually the 
capacitor will lose its charge; but if the 
dielectric has a very high resistance, this 
may take quite some time. It is not un
common for technicians to get an unex
pected shock when working on elec
tronic equipment that is turned off. This 
is due to capacitors holding their charge 
since the last time power was applied, 
and some capacitors will hold a charge 
for several days.

Capacitors and AC
We’ve seen that a capacitor takes a 

charging current when connected across 
a DC voltage source, and that this cur
rent only flows for the time taken to 
charge the capacitor. In other words, a 
capacitor, when charged, is an open-cir
cuit to DC. But what happens if the 
voltage source is reversed, as happens 
many times a second with an alternating 
voltage?

As you might have guessed, when 
connected to an AC source, a capacitor 
alternatively charges first in one direc
tion when the applied voltage is, say, 
positive. Then, when the polarity of the 
voltage reverses, the capacitor will dis
charge back to zero, then charge up 
again in the reverse direction. This se
quence continues while the AC source 
is applied, giving a current flow at all 
times. Naturally the current is also al
ternating, showing that a capacitor 
passes an AC current, while blocking a 
DC current. This is a most important 
use of the capacitor, and one that is 
often used in electronic circuits.

The question now is: what is the value 
of the current? Is there a limit, or is a 
capacitor simply a short-circuit to AC?

Like any electronic component, the 
value of the capacitor determines the 
value of the current, along with other 
variables. For example, the higher the 
voltage, the higher the current for a 
given value of capacitance. Another 
variable is the frequency of the applied 
voltage. If the frequency is zero, or DC, 
the current is also zero. But as the fre
quency increases, so does the current, 
for given values of capacitance and volt
age.

As always, there are equations used 
to calculate the current, and we need to 
get a little mathematical to show the 
method.
Capacitive reactance

We saw before that an inductor has a 
certain value of inductive reactance at 
given frequencies, and an equation to 
calculate this was presented in the 
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previous chapter. Like the inductor, a 
capacitor has reactance. This quantity is 
referred to as capacitive reactance, 
denoted mathematically as ‘XC’ and is 
measured in ohms.

The value of XC is calculated in a 
similar way to that for an inductor, but 
because the value of XC decreases as 
frequency increases, the equation is the 
opposite to that for calculating XL. You 
may remember that XL = 6.28fL ohms, 
or two times tt times frequency times 
inductance.

The equation for XC is l/6.28fC, 
where XC is in ohms and C the capaci
tance in farads.

See how the equation is a reciprocal! 
This shows that XC decreases as fre
quency (f) increases, for a given value 
of capacitance (C). Capacitive reactance 
is an important value to know, particu
larly when designing an audio amplifier, 
as too high a value (due to a small 
value of capacitance) will mean the low 
(bass) frequencies are not passed to the 
rest of the amplifier.

So to determine how much current a 
certain capacitor will pass, first the 
capacitive reactance (XC) must be cal
culated. The frequency of the applied 
voltage and the value of the capacitor 
must be known to do this. Then, when 
XC has been found, it is a simple mat
ter to determine the current by using 
Ohm’s Law, where current (I) equals 
voltage (V) divided by XC.

The same rules apply with XL, as 
reactance, whether capacitive or induc
tive is simply regarded as a resistance 
value when calculating current.

So far we haven’t described the unit 
of capacitance, except to say that the 
capacitance is measured in farads. Nor 
have we described how capacitors are 
made, what types are available, what 
limits are imposed on their use and so 
on. This is a topic that really needs its 
own section, and we will cover it fully 
in the next chapter. But we promised 
before to describe the term impedance, 
a word that will crop up often in this 
series.

Impedance
The term impedance suggests that the 

flow of an electrical current is impeded, 
or resisted. We know that resistance 
means the same thing, so why another 
word when one already exists?

Impedance applies only to AC, while 
resistance applies to both AC and DC. 
For example, a resistor of 10 ohms will 
pass 1A if the applied voltage is either 
10V DC or 10V AC. The current will 
be DC in the first case and AC in the 
second.

Impedance is a rather complex value, 
as it takes into account both reactance 
(X) and resistance (R). Reactance, ei
ther inductive or capacitive, is measured 
in ohms, as is resistance. The symbol 
for impedance is Z, and the unit is 
again the ohm.

If you are keen to understand the 
complexities of how impedance is calcu
lated, we recommend you read a text
book on the subject. Here you will read 
about all kinds of strange phenomena, 
including how the current and the volt
age are no longer in phase, and that im
pedance is not simply the sum of both 
X and R.

It is not really important to know how 
impedance is calculated in most cases, 
and for this reason we are not going to 
pursue the topic here. Just remember 
that when the term impedance is men
tioned, reactance and resistance are 
both present, and the combined effect is 
to impede the flow of an AC current.

One other interesting point about im
pedance is that capacitive reactance is 
opposite in effect to inductive react
ance, and if the two exactly cancel, 
which they must do at one particular 
frequency, the only component left is 
resistance.

Resonance
The frequency at which this mutual 

cancellation of a circuit’s capacitive and 
inductive reactance occurs is called the 
resonant frequency, and. as already 
mentioned, resonance is the basis for 
radio communications. As we will see in 
later chapters, a radio or a TV set is 
tuned to pick up a particular signal by 
varying either the value of an inductor 
or a capacitor. Such a circuit therefore 
needs to have both inductance and ca
pacitance, with one of them adjustable 
if the circuit is being used to select a 
particular frequency. In a radio, the ca
pacitor is usually adjustable, while many 
TV tuners vary the inductance value.

Resonance is a most fascinating phe
nomenon, and is one that occurs in me
chanical applications as well as in elec
tronics. The interesting thing is that 
resonance in the electrical sense needs 
an inductor and a capacitor, and that is 
all.

Of course a radio needs amplifiers 
and other sections to work, but the fun
damental parts of a radio have now 
been described. It’s simple when you 
think about it - just select the signal 
you want with two basic components, 
and all that remains is what to do with 
the signal you’ve selected. That’s an
other story, of course, and we will be 
discussing it in future chapters. $

ELECTRONICS Australia, May 1990



WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS ... WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS ... WOOD FOR C

W
O

O
D

 F
O

R
 C

H
IP

S
 ..

. W
O

O
D

 F
O

R
 C

H
IP

S.
.. W

O
O

D
 FO

R
 C

H
IP

S
 ..

. W
O

O
D

 F
O

R
 C

H
IP

S
 ..

. W
O

O
D

 F
O

R
 C

H
IP

S.
.. W

O
O

D
 F

O
R

 C
H

IP
S

 ..
. W

O
O

D
 F

O
R

 C
H

IP
S

...
 W

O
O

D
 FO

R
 C

H
IP

S.
.. W

O
O

D
 F

O
R

 C
H

IP
S.

.
Tool Box

This month we’re concentrating on 
tools. We get a lot of requests for 
quality tools from professional 
users. Well feast your eyes on this 
lot!
Bonus FREE Weller 
Pyro-pen With 
Giant Xcelite Tool 
Kit this month!
The serviceman's dream is here in 
this huge assortment of Xcelite 
hand tools. Case is covered in posh 
tan leather grain vinyl and has 
removable tool pallets in lid and 
bottom plus solid brass hardware. 
Contains
Nutdrivers: 8, 10 11 13mm 
Soldering Iron: 25Wplus solder 
Interchangeable Screwdrivers: 
Handle, extension, 9 Allen hex
socketblades, 7 Hex-nut blades, 2 
slotted screw blades, 2 Phillips 
blades, reamer
Pliers etc: Seizer, adjustable 
wrench, midget slip joint, utility, 
long nose, needle nose and chain 
nose pliers, 2 diagonals, electronic 
snips, wire strippers and 
electrician's knife.
Screwdrivers: 6 slotted, 1 Phillips, 
5 piece offset ratchet set 
4-Way combination nutdriver 
3m measuring tape.
Plus FREE Weller Pyro-Pen Gas 
Iron
Case measures 470x343x127mm

$1295
Save over $50 on 
this hard case set!
Contain*
• Fluke 23 multimeter
• Portasol Pro Gas Iron
• Logic Probe
• Xcelite Screwdriver Set
• IC Puller and IC Inserter Set
• HCK Probe Set
• Solder Sucker
• Pliers & Cutters
All in rigid Fluke C1OO heavy duty 
carry case.
Ideal for field service use and you'll 
save over $50 on the cost of 
individual items

Looking fora 
Hot Tip?

Maggylamp
The remarkable Maggylamp 
magnifies any object under a clear 
cool light leaving both hands free 
for operators engaged in work 
demanding high degrees of 
accuracy - like servicing surface 
mount boards and other delicate IC 
operations.
Standard equipment in labs, repair 
shop, factories etc. Essential aid to 
efficiency..
• 127mm bi-convex lens, 
4.OOdioptres, focal length 254mm. 
• Flexible arms for easy 
positioning.
• Handsome sturdy construction.
• Essentially a microscope with 
lighting.

Value at $250
Individual Tools

Coax Stripper
Suits RG58 and RG59 $41.95

AT&M KITS
We carry the full range of the great 
kits. Why develop your own circuits 
when these building blocks are

Built-in Flint Lighter Ad|u»table from 10-60W

Portasol Pro $69.95
Portasol Standard 

$39.95
Portasol Gas $6.95

Arista HT31 Variable
16-25W
Weller 25W
Weller 40W

$44.95
$59.95
$69.95

Weller WTCPS $137.00
Weller EC1001
Variable $195.00
Spare Tips for Weller

already available?
Kit Description

ATM01 3 digit Counter
ATM02 4 digit Counter 
ATM03 3 1/2 digit DVM
ATM04 1 Hz Timebase
ATM05 Fibre Optic Modem

Price 
$33 60

50.40
59.40
22.40
75.00

ATM06 Reciprocal Calculator 29.40
ATM0710MHz Timebase
ATM08 V/F Converter
ATM09 TN converter 
ATM10 Quad Power Supply

45.60
42.60
42.60
60.60

ATM11 10 Minute Controller 46.20 
ATM12 6 dig Batch Counter 75.00
ATM13 3 Digit Counter 65.40 
ATM14 3 1/2 digit LCD DVM 42.60
ATM16 10kV Isolator 
AIMI7 Storage Adaptor 
ATM18 8 bit UART
ATM19 6 dig Up/Dn Counter
ATM20 IR Transceiver 
ATM21 Multi-Timebase 
ATM22 16Ch Tranmitter 
ATM23 16Ch Receiver 
ATM24 22/3 Comms PCB 
ATM25 22/3 Radio Modem

70.80
193.80

66.00 
r 69.60

39.60
42.60
77.40
77.40
34.80
66.60

’Al.

Coax Crimper
Suits RG58 and RG59 $88.95

$799

D-Sub Crimper
Assemble contacts quickly $88.95

Nibbling Tool
Cuts up to 18gauge steel and other 
hardened metals. Ideal for copper 
plastic, aluminium etc. Simply drill 
3/8" hole Ideal for square panel cut 
outs $19.95

Stations 
Solder 
250gm

$8.95

$7.95
$14.95500gm $14

available in 0.7, 0.9 and 1 25mm
diameters

Solderwicks
Chemwick $2 80

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. 165x90x50mm container 
holds half a litre and is made of 304 
stainless steel. Some people are 
charging $200. Our's are only $160.

Let us put a tool kit together for 
you. List your requirements and 
we'll guarantee you a saving on 
individual tool costs

Hole Punch Set
10 piece screw type. Holes from 
16mm to 30mm diameter. Includes 
tapered reamer and rigid plastic 
carry case. $69.95

OKI Wire Wrap Tool
Finest quality $19.50

We also stock wrap wire

—T

Just released 
ATM25 

Radio Modem
- call us for details on this great new 
AT&M kit. Meanwhile check out

O‘ SW'CH

CLÍANNS 3 
rocAtoo

AT&M Digital 
Storage Adaptor Kit 
Low cost accessory for your scope. 
Converts incoming analog signals 
up to 20kHz into a stream of 8-bit 
data words for storage in 2048 
word memory. Ideal tor one-shot 
observations. Replay as many times 
as you like. See description in E.A. 
December. Complete kit (AT&M17) 
using top quality components and 
with full instructions is just $193.80 
Matching case (ATM17-01) $27.60

National 
Data Books.

We stick our necks out again 
because each time we advertise 
data books they sell out in days.
SO ORDER NOW or be 
disappointed.
Master Selection Guide
Interface '83
CMOS'88 HALF PRICE

$2.50
$5.00

$10.25

We've still got 
IN4007’s for 

only $1.50 for 25
Yes that’s 6c each! Taped and bent 
ready to go into your PCB.

GEOFF WOOD ELECTRONICS PTY LTD
229 Burns Bay Road, (Corner Beatrice St.) INCINNSW 
Lane Cove West, N.S.W. P.O. Box 671, Lane Cove N.S.W. 2066
Telephone: (02) 428 4111 Fax: (02) 428 5198.
8.30am to 5.00pm Monday to Friday, 8.30am to 12 noon Saturday.
Mail Orders add S5.00 to cover postal charges.
Next day delivery in Sydney add $5.00.
All prices INCLUDE sales tax.
Tax exemption certificates accepted if line value exceeds $10.00.

Æ\LD4>

GC*Of STILLE

BANKCARD, MASTERCARD, VISA. CHEQUES OR CASH CHEERFULLY ACCEPTED
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L.E. CHAPAL
SUPER SPECIAL
FM Stereo Kits with circuit diagram 
All three modules supplied are fully 
assembled and aligned only $22 
pp $2.10 •
Antenna supplied

Tuning Capacitor 
2 gang covers all 
Aust. AM bands 
$4.75 pp $1.20 for 
one or two.

POTS
'A MEG $1.50
’A MEG Switch $2
1 MEG $1.50
1 MEG Switch $2
25K Dual Ganged $2

SPECIAL 
Dual VU Meters 
$3 pp $1
For 1 or 2

SPECIAL
Speakers Mini Woofers
4 inch 10W$6 each

Dual 2 MEG Ganged Lin $2 
Dual 1 MEG Ganged Lin $2 

Dual 1 MEG Ganged Log $2
Dual 10K Ganged Log $1 

50OHM Single 50c

SPECIAL
Cellular Horn Tweeter
Mounting specification 12.5 x 7.1 cm 
frequency range 2000-20.000HZ 
30 watts,
impedance 8 OHMS $15, wHMy
RRP was $49.50 .
Sensitivity 105 DB

Speaker Transformers 
7000 to 15/OHM 5W $7 
7000 to 3.5 OHM 15W $10 
5000 to 3.5 OHM $7
Speakers 
5x7 $5 6x4 $4

Car Radio Suppressors 4 for $2
Valve Sockets 9 Pin 4 for $2
Octal 4 for $2
Stick Rectifiers TV20SC $2
Transistors AD 161-162 pair $3
AD 149 $2 each

Chrome 14 push on knobs RRP $1.20 ea 10 for St
Mixed Capacitors fresh stock 100 for $2
Mixed Resistors all handy values 100 for S2
Slide pot Knobs 10 for $1
IFS 455K for Valve radios $2 ea
Oscillator Coils SI ea
Dynamic Microphone Desk type HI IMD on/off switch $4 pp St
Teisco Microphone Ceramic S2 pp $1

2 way speaker crossover networks $2

Push Button switch 
5 position $2 _

TV Tuners 
46 300.5 
11 Volts $10

Electros
50 MFD 350V 
$1.50

Rotarv Switches
2 POS' $1
4 POS $1.50

Perspex Lids 
for Record Players 
$10 pp $3.20 NSW 
(Interstate $4.60)

Dual 20 MFD 10 MFD 450V $1.50
Inline fuse holders 4 for $1
Shielded leads 7ft 3.5 to 3.5 $1 

3.5 to 6.5 $1 
6.5 to 7 ft 75c

Inline Bay not Plugs & Sockets 4 for $1

Shielded Cable 20 cents a metre

Record Player Cabinetssolid timber base, 
perspex top $20 pp NSW $4, $7 interstate

122 PITT ROAD, NORTH CURL CURL, NSW 2099.
—PHONE 905 1848 —

SUPER SPECIALS
Gramo Motor and Pickup 4 speed 
includes cartridge and stylus mono 
or stereo. Ideal for recording 78 
records to tape $18 pp NSW $3.80 
(Interstate $4.60)

Slide Pots 
’/a MEG Dual $1 
1 MEG Dual $2 
2 MEG Dual $2 
IKDual $1

25K Dual $2
5K Single 50«
250K Single 50«
10K Single 50«

AM/FM Tuning Capacitors
Gear Drive $10

Touch micro switches as used on 
colour TV sets 4 for $1 
Transistor ear pieces plug and lead
4 for $2
Push button switches 4 pos 50 cents

1C Sockets 28 pin 4 for $1,18 pin 4 
lor $1,24 pin 4 for $1

Jack Plug Sockets 2.5MM 4 for $1, 
3.5MM 4for$1,6.5MM 4for$1

Valves 
EF 50 $5 
GK7$7 
EF 86 $8 
6K8 $10 
6V4$5 
1S5$7

6 BM8 $7
6 BL8 $5
5 AS4 $6
12 AU7 $7
6 U7 $10
1T4$7

Capacitors
6N8 1500V 50«

1000UF 16V 50«
1000UF 50V ea$1

0.0039 UF 1500V 50«
0.0068 250V 10 for $1
47 U F 63V ea $1
47 UF 160V 3for$1
470 UF 16V 3 for $1
47 UF 200V ea$1
0.1 UF 250V 5for$1
680 UF 40V 3for$1
0.027 250V 4 for $1
10UF25V 10 for $1
22 UF 160V 5for$1

Speaker Cabinet Cloth 
$10 per metre width 5ft. Send 
postage stamp for samples

•PM four &b tibie so^ ^¡0* 
* ÜP ^ 721° Portnei sh^

, co^P4 buy)’ ‘ AS1C.c

®aS5c Turb0
rurb° C’ fodran' 

pascaL Mic^hony/^aotfS’

A^0 .

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD.

Melbourne (03) 579 3622
Fax (03) 579 0971

Sydney: (02) 344 5200
Fax (02) 349 2602

Adelaide (08) 281 3788
Fax (08) 281 4194
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Amateur < 
Radio News
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Amateur cleared 
of harassment charge

In Penrith Court recently Sydney 
amateur Zigmunt Malter VK2TN faced 
a charge brought under the Radio Com
munications Act, Section 25, of using a 
radio transmitter for the purpose of har
assing Paul Cudmore VK2AMK (de
ceased). The Prosecutor and Informant 
was Robert Lear, who held the callsign 
VK2ASZ for many years, until it was 
cancelled by the Minister for Communi
cations in 1987.

Tapes were played to the court, and 
introduced into evidence, with conversa
tions alleged to have taken place on 2 
metres. Also both the WIA’s NSW 
Divisional Councillor David Horsfall 
VK2KFU and Mitchell McCreath 
VK2XMM were sub-poenaed to appear 
as witnesses for the prosecution. In 
addition Robert Lear appeared as his 
own witness.

After considering the evidence, the 
Magistrate found that Malter had no 
case to answer. He found that Malter 
acted well within his rights to admonish 
Cudmore, as Cudmore had admitted to 
jamming transmissions, and he also 
found that Cudmore had a habit of but
ting into other conversations and 
sounded ‘as though he might not have 
been capable of rational behaviour’.

The magistrate found that Cudmore’s 
activities annoyed other amateurs, and 
that the admonishments were well de
served. In conclusion the charge was en
tirely dismissed, and Lear ordered to 
pay Maker’s costs of $1500.

Famous DX-ers 
visit Australia

Most HF DX-ers will have heard of 
Iris and Lloyd Colvin, and the Yasme 
Foundation. The Colvins are known 
around the world, having travelled to 
many exotic countries to ‘activate’ them 
for radio amateurs. Recently it was 
Australia’s turn to receive a visit, and 
the NSW Division of the WIA was 
pleased to host them during their time 
in VK2.

The Colvins gave a lecture at Ama
teur Radio House on February 7, and 
to mark the occasion they were made 

B ¿
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honorary members of the NSW Divi
sion.

Storm damages 
VK2RWI PRBBS

A recent thunderstorm was appar
ently the cause of extensive damage to 
the NSW divisional packet radio bulle
tin board VK2RWI, normally found on 
channel 4850 in Sydney. Quite a few 
components were damaged in the power 
supply of the PC-clone which forms the 
heart of the PRBBS, and it is taking a 
while for repairs to be completed.

Note that when operational, the 
PRBBS runs under the ‘WORLI’ soft
ware (V.11.8), rather than the ‘MBL’ 
software used by other Australian 
PRBBS’s. The ‘WORLI’ system is said 
to offer more operational facilities, and 
is apparently in common use overseas.

WIA VK2 office hours
Although the office of the NSW Divi

sion of the WIA is open for personal 
visits between 11am and 2pm weekdays, 
the telephone can only be answered in 
person between 12 noon and 1pm due 
to workload. At all other times, callers 
are asked to leave a message on the ma
chine.

The Divisional office is at 109 Wigram 
Street, Parrammatta, and the phone 
number is (02) 689 2417.

Silent Key
It is with regret that we note the pass

ing of Keith Howard VK2AKX, late of 
Teralba in NSW. Keith passed away on 
the morning of March 1, from a heart 
attack. Our sympathies to his family.

Silent key
With regret we note the passing of 

John Zwart VK2FCZ, late of the 
Waverley Amateur Radio Society.

Born in Holland in 1932, John was a 
qualified fine instrument maker and 
electronics technician who most recently 
worked at Ainsworth Industries as a 
writer of technical manuals and bulle
tins. His interest in amateur radio 
started during the mid 1970’s, and he 
became a strong driving force within the 
WARS, where he was Treasurer. m

'AMATEUR RADIO "I 
MAGAZINE

SPECIAL OFFER
Until now only WIA members could ■ 
receive their own copy of AMATEUR ! 
RADIO magazine.

This magazine, published for ama- | 
teur radio enthusiasts by the WIA for I 
66 years, is one of many benefits en- ■ 
joyed by WIA members.

AMATEUR RADIOcovers timely news I 
and reports on what's happening in | 
the varied and exciting world of hobby I 
radio communications.

The world’s first and oldest national ■ 
radio society the Wireless Institute of I 
Australia is celebrating its 80th anni- | 
versary this year.

To mark this milestone the WIA is ! 
offering a special limited subscription ■ 
to its magazine, AMATEUR RADIO. I

This offer gives you the opportunity to I 
receive in the post four monthly cop- ■ 
ies of the same magazine previously . 
only available to WIA members.

This special subscription offer will not | 
be repeated.

To obtain your copies of the May to . 
August 1990 issues of AMATEUR 
RADIO, complete the coupon below I 
and post it with your cheque or 
money order without delay.

WIA EXECUTIVE OFFICE 
P.O. BOX 300

CAULFIELD SOUTH 
VICTORIA 3162

Registered address 3/105 Hawthorn 
Road, Caulfield North, 3162

I enclose my remittance for $12.00. 
Please send me four issues of 
Amateur Radio magazine, com
mencing May 1990, to me at:

NAME........................................
ADDRESS .................................

POSTCODE

ELECTRONICS Australia, May 1990 113



The first moving coil speaker
Radio historians find that it is very unwise to claim a particular 
piece of equipment as being the first, the last, the only - or 
for that matter, to use any superlative. Invariably, someone 
will come up with some obscure model that shoots down the 
argument. But there is an exception. There is general 
agreement that the first commercially successful moving coil 
paper cone loudspeaker system was the RCA 104, introduced 
late in 1925.

Loudspeakers were vital to the early 
success of broadcasting. Had listening 
been restricted to headphones, the rapid 
and universal acceptance of domestic 
radio would have been unlikely. The 
problem was to translate a wide range 
of audio frequency alternating voltages 
into accurate mechanical motion of a 
piston coupled to the surrounding air.

By 1923. three systems, two of which 
have been described previously, were 
evolving. The earliest was to couple the 
transducer, generally a headphone type, 
to the air by means of a horn. An im
provement on this was the magnetic 
speaker, based on the polarised tele
graph relay with the armature con
nected to a lightweight cone.

The third method used a moving coil 
in an annular magnetic field - a princi
ple first patented by the Siemens Com
pany in 1877, with improvements filed 
by Oliver Lodge in 1898. Lack of effi
ciency and the need for a massive mag
net resulted in its remaining a good idea 
with few applications, for more than 20 
years.

In 1921 the ‘Phonetron- appeared, for 
converting telephone and telegraph sig
nals into sound. With an electromag
netic field, a voice coil and a cone dia
phragm, it had all the elements of a 
moving coil speaker, but was not a com
mercial success. Dependence on battery 
power for receivers limited the available 
audio power to a few dozen milliwatts.

The prime requirements of early 
speaker designs were high sensitivity 
and the use of permanent magnets, 
conditions met by the horn and mag
netic types.

Rice and Kellogg
Prior to 1930, RCA was solely a mar

keting and operating organisation — 
much of their research being carried out 
by one of their shareholders, the giant 
General Electric Company. Two of 
GEC’s talented group of electronic en
gineers, Chester W. Rice and Edward 
W. Kellogg considered that the moving 
coil speaker was worth developing fur
ther. (Despite their names, this pair had 
nothing to do with breakfast cereals!)

The two researchers realised that if 
they accepted its inherent lack of sensi
tivity, the moving coil system had many 
potential advantages over the moving 
iron type. But the immediate problem 
was that there was no way that receiver 
output stages using the standard 201A 
valve could deliver enough power, with 
an anode current of 3mA at 135 volts.

Priority was given to the design of a 
mains operated high powered audio am
plifier. The first requirement was a high

Fig.1: In 1926, the long legs of the 
RCA 104 Loudspeaker System were 
very fashionable.

Fig.2: The 
combined audio 
amplifier and 
power supply was 
quite an 
impressive unit. 
Not shown is a 
black steel 
shroud which 
prevented 
accidental 
contact with the 
terminals - some 
carrying 425V HT!
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The 'continuity diagram’ for the RCA 104. RCA frequently published these 
diagrams, which related to the physical layout of the equipment, and made it 
look much more complicated than with a conventional schematic.

power valve, so GEC scaled up the 
201A to create the type UX2I0. The 
amplification factor remained the same 
at 8, with the mutual conductance dou
bled to 1.6mA/V, but the anode voltage 
rating was increased by a factor of three 
to 425 volts and the anode current six 
times to 18mA. These massive increases 
enabled the 210 to deliver more than 
one WATT - at the time, a large 
amount of audio power!

Favourite valve
Used in carrier current telephone sys

tems. the RCA transoceanic radio tele
phone service and later in RCA's 
'Photophone' movie sound systems, the 
210 also proved to be most successful 
for low powered transmitters. Amateurs 
loved the '10. and for more than a dec
ade it filled the niche that eventually 
was occupied by the equally ubiquitous 
807.

Rice and Kellogg's amplifier was sim
ple enough, consisting of a single trans
former-coupled 210 operated as an 'add 
on' to standard radio receivers. Its as
sociated power supply was however 
quite large and complex. Not only did it 
supply the 7.5 volt filament and 425 
volts HT for the 210, but there was also 
DC power available for a speaker field 
coil.

For good measure the power unit in
corporated a regulated HT supply for its 
associated receiver, and for use with the 
RCA superhets there was a 60mA fila
ment supply for series-connected UV199 

valves.
A UV876 voltage regulating ballast 

resistor was used to counter voltage 
variations in mains power. This con
sisted of a long length of fine wire, 
probably iron, in an evacuated bulb, 
much like a large tall tubular lamp. Two 
large half-wave UX216B rectifiers and a 
UX874 90-volt gaseous voltage regulator 
completed the valve lineup.

Giant 6 speaker
The essentials of the ancestral moving 

coil ‘dynamic’ loudspeaker that Rice 
and Kellogg developed are still funda
mental to today’s speakers. These are a 

Figs.3 and 4: Front and rear views of the 104’s 6" speaker unit, giving some 
idea of the relatively enormous electromagnetic field magnet. The voice coil
leads are terminated on the rim of the basket. Continued on page 119

lightweight voice coil connected to the 
apex of a paper cone with compliant 
surround and centering spider, operat
ing in a strong magnetic field concen
trated in a circular gap. Several of the 
parameters were to become industry 
standards.

Weighing 11 kilograms (251b), there 
can hardly ever have been a more mas
sive 150mm or ‘6 inch' speaker. Much 
of the weight was contributed by the 
huge electromagnetic field magnet, 
whose 125mm (5") diameter was nearly 
as large as the paper section of the 
cone! The field coil resistance was 1000 
ohms, a standard value for later electro
magnetic (EM) speakers.

The cone surround was of very fine 
leather, considered to be superior to the 
cheaper corrugated paper that was gen
erally used in later speakers. Compliant 
materials other than paper have always 
been popular in high quality models.

Nominal impedance of the voice coil 
was around 15 ohms and its diameter 
was 1" (25.4mm), even today a popular 
size for medium sized speakers. The 
toughened paper cone centering spider 
was mounted at the front of the centre 
polepiece. This type gradually gave way 
to the wider diameter and longer throw 
rear mounted spider, and eventually to 
the modern corrugated annulus.

Separate cabinet
Although the combination of the new 

moving coil speaker and a modified ver
sion of its associated power unit was in
corporated in late 1926 ‘top of the mar
ket’ RCA and RCA Victor radios and 
phonographs, the Rice Kellogg speaker, 
amplifier, and power supply units were 
first sold as an independent system in a 
free standing separate cabinet - the
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NEW PRODUCTS

Service vacuum cleaner
Weighing in at 4 kilos and featuring 

dimensions smaller than the average 
tool kit, the 3M service vacuum cleaner 
is easy to handle, travels well and is 
completely self contained for maximum 
efficiency.

With a choice of filters, the cleaner 
can be used to remove toner/dust from 
computers, printers, copiers, microfilm 
reader printers, and associated office 
equipment.

Everything a service technician needs 
for a professional cleaning job is neatly 
tucked away in one compact unit. Easy- 
close latchings hold the hose, hose at
tachments and electrical cord securely 
inside the carrying case, leaving no 
extra pieces to carry or juggle. When 
assembled for operation, a hose 1.5 
metres long and special hose attach
ments make it easy to reach awkward 
places. The unit is also static grounded 
from nozzle to wall plug, for safe use 
around even the most sensitive elec
tronic equipment.

For further information, contact 3M 
Australia, 950 Pacific Highway, Pymble 
2073 or phone (02) 498 9333.

Multi-range current 
transducer

LEM’s LA25-NP current transducer 
works on the principle of magnetic field 
compensation.

Five different current sensors are in 

fact available within a single housing: 
5A, 6A, 8A, 12A or 25A nominal, with 
a measuring range of 0 to 15% of lin.

Its main characteristics are galvanic 
isolation, high accuracy (0.6% of lin at 
25°C), high linearity (better than 0.2%) 
and a bandwidth of DC to 150kHz (at 
-IdB). The supply voltage is +/- 15V, 
and its operating current requirement is 
extremely low. Operating temperature 
range from 0 to +70°C.

The high performance current trans
ducer is said to provide new possibilities 
for industries such as robotics, UPS and 
other power supplies, controls and vari
able speed drives as well as for protec
tion purposes.

Its dimensions, design and markings 
(optical locating mark on the housing) 
have been specially conceived for auto
matic assembly on to printed circuit 
boards.

For further information contact Fas- 
tron Australia, 14 Dingley Avenue, 
Dandenong 3175 or phone (03) 
794 5566.

Crimping tool 
for Ethernet

Acme Electronics has released a sin
gle crimp tool from Greenpar which has 
been specifically designed for Ethernet 
Networking Systems. Until now sepa
rate tools for Ethernet and Thin Ether
net Systems have been necessary, result
ing in increased termination cost and 
inconvenience.

The new die arrangement enables the 
user to crimp the centre and outer con
tracts of both N and BNC series con
nectors with the cost advantage of a sin
gle tool. An integral ratchet mechanism 
ensures complete closure of the tool and 
confidence that it provides a consis
tently high integrity crimp connection.

For further information, contact

Acme Electronics, 205 Middleborough 
Road, Box Hill 3128 or phone (03) 
890 0900.

Computer grade 
power conditioners

Designed and priced to be suitable 
for the small computer user, the Escort 
power conditioner is an ideal blend be
tween ferroresonant technology and 
computer grade performance. Providing 
common mode noise suppression of 
126dB, and excellent voltage regulation, 
it is suitable for use in both office and 
industrial environments.

Topaz Escort power conditioners will 
deliver high peak currents with minimal 
sinewave flat topping, even in response 
to the peak current demands of PC’s 
and microcomputers. High efficiency of 
up to 92% saves on energy costs while 
its cooler and quieter operation is said 
to be unmatched by any other ferro
resonant power conditioner.

All conditioners are tested to ANSI/ 
IEEE C62.41, 1980 surge withstand 
guidelines and are available in sizes 
ranging from 140VA to 2kVA.

For further information, contact On
line Control, 2/7 Waltham Street, Artar
mon 2064 or phone (02) 436 1313.

Miniature SPDT 
mercury switch

C.P. Clare has developed a change- 
over contact, ultra small mercury HGZ 
switch.

The concept as well as the manufac
turing methods and processes, de
veloped for the firm’s MYAD switch, 
made it possible to create this high per
formance tiny form C switch.

The solid stem concept allows sealing 
under high pressure. The result is a high 
performance switch, which allows many
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millions of operations with high reliabil
ity. The switching performance is 50W, 
1A, 350V DC switching and 3A carry 
current. Across open contact 1000V AC 
insulation is guaranteed. The maximum 
switching frequency is 100Hz and the 
magnetic sensivity from 35 to 60NI.

The use of new materials has consid
erably improved the resistance to me
chanical shocks. The entire performance 
is sealed in a tiny glass envelope of only 
15mm length and 2.5mm diameter.

For further information contact IRH 
Components, 32 Parramatta Road, Lid
combe 2141 or phone (02) 648 5455.

340W SMPS 
has 3 outputs

Setec's new SM340AC1 power supply 
with correct use, meets all major EMI 
regulations and handles up to 340W of 
power.

It has wide input voltage range for 
brownout and high mains protection, 
and all outputs are overload, short- 
circuit and overvoltage protected.

Automatic shutdown for sustained 
faults reduces risk of fire and there is a 
convenient TTL mains power fail signal.

Sense leads are provided for the +5V 
output and an in-built thermal shutdown 
protects against fan failure. The supply 
also provides tightly regulated +12V 
and -12V outputs and there is a limiting 
of turn-on inrush current.

For further information contact Setec, 
6 Holloway Drive, Bayswater 3153 or 
phone (03) 762 5777.

Fibre optic video link
Optical Systems Design has an

nounced the release of its OSD327/ 
OSD329 fibre optic video link for 
CCTV systems.

The unit is available in modular or 
card form and provides 10MHz video 
bandwidth, well suited to the latest gen
eration of high resolution colour CCTV 
cameras and monitors.

Operation over 5km of low cost opti
cal fibre cable is possible. An optical 
link is included for the remote control 
of camera functions such as pan, tilt, 
zoom and focus and is compatible with 
all the major CCTV control system data 
formats.

For further information, contact Opti
cal Systems Design, 2 Villiers Place, 
Dee Why 2099 or phone (02) 982 6633.

Microprocessor based 
temperature controller

Toho Electronics’ TM-51 temperature 
controller is supplied with a compact 
48 x 96mm front bezel and features a 
100mm panel depth. Measured tempera
ture and setpoint are continuously dis
played. High and low alarm setpoints 
are accessible by a ‘mode’ key on the 
front bezel.

As a controller for use where tem
peratures will not exceed 999°(C or F), 
the TM-51 offers user selectability of 
input signals. Front bezel push button 
selections can be made from a choice of 
type ‘J’ or ‘K’ thermocouples and 
JPtlOO or PtlOO resistance thermome
ters.

Output configurations available in
clude relay, SSR logic drive, 4-20mA 
DC, or 1-5V DC. In addition, one 
alarm relay is standard in all models.

It has eight user selectable alarm 
modes and nine user selectable tem
perature ranges. A security lock func
tion returns the TM-51 to the operator 
level.

For further information, contact Fitter 
Instrument Co, 88 Carlingford Street, 
Sefton 2162 or phone (02) 644 6222.

Delta suppressor 
capacitors

Rifa interference suppression capaci
tors has extended its range of delta net
work (one ‘X2’ plus two ‘Y’ capacitors 
in one convenient package), with the 
addition of the PZB300 series specifi
cally designed for PCB mounting.

Offering features such as a continuous 
rating of 275V AC, a temperature range 
of -40° to +100°C, high transient and 
DV/DT capability and a wide range of 
international approvals, including VDE, 
UL478 and UL1283, the PZB300 is 
available in a choice of capacitance 
values.

Typical applications include domestic 
appliances, SMPS or as a component in 
a larger filter.

For further information, contact 
Ericsson Components, PO Box 95, 
Preston 3072 or phone (03) 480 1211.

Microprocessor 
development tool

Control Dynamics has released an in
telligent microprocessor development 
tool, the EM108 ROM Emulator. This 
may be used in place of most CMOS or 
NMOS parallel architecture ROMs up 
to 256K bits in size, with access delays 
down to 120ns.

User friendly window based PC soft
ware allows the user to load ROM data 
into, or read data from the EM 108 via a 
high speed RS232C serial interface, in 
any of three data formats: Motorola, 
Intel, or binary. ROM data files may 
also be viewed, edited or printed.

The software includes a table driven 
expandable disassembler, a HEX and 
decimal calculator and a notepad.

For further information, contact Con
trol Dynamics, 6/260 Main Street, Lily
dale 3140 or phone (03) 735 1188.

ELECTRONICS Australia, May 1990 117



New Products
Battery 
charger/eliminator

The BCE1 provides 13.65 volts (fac
tory set) at 10 amps and is available in 
three mechanical variations; rack 
mount, bench mount and panel mount.

It has been designed specifically for 
telecommunications applications de
manding high reliability under heavy 
usage, full protection features low 
noise, fully automatic, unattended 
operation and professional finish.

However, other applications should 
be able to take advantage of these fea
tures.

The BCE1 has three main applica
tions: as a lead acid battery eliminator, 
as a lead acid battery charger and as a 
combined charger and power supply. In 
the latter application the battery sup
ports the load, without interruption, 
during mains brownouts and failures. 
The battery is automatically discon
nected when discharged and automati
cally reconnected when normal mains 
resumes.

Further information from Setec, 6 
Holloway Drive, Bayswater 3153 or 
phone (03) 762 5777.

Power supplies for 
Eurocard racks

Now available from Amtex Electron
cis is a range of switch mode power sup
plies designed to be easily mounted into 
the standard Eurocard rack system.

The HSU45/60/100 series includes sin
gle, dual and triple DC outputs of 45 to 

100 watts, and are based on an 100kHz, 
MOSFET forwarder converter circuit 
design which meets all international 
safety standards and EMI regulations. 
Each have two adjustable DC outputs 
and full hold-up for a missing high 
cycle.

Dual inputs of 90-130V AC and 180- 
260V AC are selectable and each power 
supply has a status LED on the front 
panel. A power failure indication signal 
is available as an option.

For further information, contact 
Amtex Electronics, 13 Avon Road, 
North Ryde 2113 or phone (02)

PC driven programmer
Sprint Expert, developed by SMS 

Mikrocomputer Systeme of West Ger
many, offers a cost-effective alternative 
to expensive ‘mainframe’ device pro
grammers, by providing what is claimed 
to be the same performance and fea
tures as those on a personal computer.

Sprint Expert uses new ASIC tech
nology and proven programming algo
rithm design to produce a combined 
memory and logic programmer which 
can easily be installed in a designer’s 
PC.

National designer Relays
Tailored for 
Power Switching

JM 20 Amp 250VAC 
5KV Isolation

J g *10 Amp 250VAC
Economical 1 c/o

l\A/ *10 AmP 250VAC (1c/o) 
uvv 5 Amp 250VAC (2c/o)

5KV Isolation

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

DSP *DIL 8 Amp 250VAC 3KV Isolation

DK *10 Amp 250VAC 4KV Isolation

‘Industry Standard Pinout
RVB
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It provides fast programming with In
telligent and QuickPulse algorithms, 
and supports a wide range of devices, 
including PROMs, EPROMs, EE
PROMs, ZRAMs, EPLDs, EEPLDs, 
GALs, EPLAs and MCUs.

The system uses an IBM PC, XT or 
AT as a ‘host’ for data and algorithm 
storage, with updates for new devices 
and features regularly available on 
floppy disk. Actual programming is con
trolled by the Sprint socket POD, sup
plying high resolution voltages and its 
own accurate timebase for even the 
highest speed devices. Sprint uses SMD 
technology to achieve short line lengths 
and low signal noise for high program
ming and vector test yield.

For further information, contact Dy
namic Component Sales, 17 Heather
dale Road, Ringwood 3134 or phone 
(03) 873 4755. ©

Vintage radio from page 115 
combination being known as the RCA 
104 Loudspeaker. The 104 could be 
connected to any receiver, and some ex
isting RCA superheterodyne models 
were modified to take advantage of the 
filament and HT supplies it provided.

Fashionable receivers of the mid 
1920’s often stood on spinet type legs, 
and a similar styling was adopted for 
the 104 cabinet. The assembly looks to 
be top heavy, but the sheer weight of 
the contents made it reasonably stable, 
and quite enough for one person to 
handle. The side panels and rear cover 
had canc grills, probably more for venti
lation than acoustic reasons.

Superior sound
To compare the reproduction of the 

104 with that from contemporary horn 
and magnetic speakers is a revelation. 
In 1926 it must have created a sensa
tion, with quality equivalent to a more 
modern large mantel radio. The catch 
was that the 104 sold for around $250, 
at a time when it was possible to buy a 
good magnetic speaker for $35.

However. RCA had shown the way, 
and by 1930 the moving coil speaker 
was practically universal in mains pow
ered receivers. ®

9TENNYSON GRAPHICS

Tennyson Graphics can do your 
photoplotting with 
the speed of light.

Tennyson Graphics are Australia's only 
company with state of the art laser photoplotting 
and computer graphics.

So we can photoplot artwork masters of your 
printed circuit boards with higher speed, higher 
resolution and higher accuracy than anywhere else 
in the country.

You can even choose your own non standard 
apertures on our Scitex Response 280 System. It can 
also do step-and-repeat and nesting up to 1000 mm 
x 1850 mm.

And of course we can accept data on tape or 
floppy disk in industry standard Gerber, Autocad 
and Smartwork file formats.

Tennyson Graphics will be happy to give you the 
full story if you phone on (03) 551 8600.

TENNYSON GRAPHICS 
A DIVISION OF REPROCART PTY. LTD.

7 PLANE-TREE AVE 
DINGLEY, VIC. 3172 

TELEPHONE (03) 551 8600 
FAX: (03) 551 8828
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Solid State Update
KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY^*n

nnnnnnnn

'tnjuinnnnr

Intel compatible 
coprocessors

Compatible with both the Intel 80287 
and 80387, the IIT range of coprocessor 
chips use low power CMOS technology. 
They combine low power consumption 
and performance improvement with 
100% guaranteed compatibility with the 
Intel chips.

The IIT chips have an exclusive sleep
mode, reducing their already low power 
consumption of 500mW to 150mW 
when not being accessed.

The IIT-2C87’s ability to run at the 
same speed as the main processor in 
20MHz 286 systems extracts more per
formance out of these systems than has 
been possible up to now. CAD, CAE, 
scientific, test and measurement applica
tions, as well as spreadsheet programs 
are particularly effected.

Applications developers working on 
new software can use the additional 
capabilities of the IIT-2C87 to gain

more performance. A hardware micro
code for 4 X 4 matrix transformation is 
embedded in the IIT-2C87 and IIT-387, 
to provide future functionality in per
forming matrix transformations up to 

eight times faster than the 80287.
For further information contact, CAD 

Connection, 220 Pacific Highway, 
Crows Nest 2065 or phone (02) 
957 6719.

More D/A and 
A/D converters

Micro Network has released a series 
of A/D and D/A converter chips.

MN5245, MN5245A, MN5246 and 
MN5246A are 850ns, 12-bit, A/D con
verters with 1.1MHz conversion rates. 
When used with MN376 high-speed 
track-hold (T/H) amplifiers, these A/Ds 
can be configured to form 1MHz sam- 
ple-and-convert systems that can digitise 
full-scale (5V) input signals with band
widths up to 500kHz. These systems 
typically achieve signal-to-noise ratios of 
70dB with harmonics down more than 
-80dB, while digitising 500kHz signals at 
the Nyquist rate.

MN5249 is a 400ns, 12-bit A/D con
verter with 2.5MHz conversion rate. 
When used with MN376 T/H amplifiers 
these A/Ds form 2MHz sample-and-con- 
vert systems that can digitise input sig
nals with bandwidths up to 1MHz.

The MN3040 is a fast, 10-bit digital- 
to-analog converter with a TTL input 
register for easy interfacing and rapid 
throughputs in microprocessor-based 
systems. It is fast settling (typically 5us 
for a 20V change), and has 0.1% FSR 
overall accuracy. It is actively laser 

trimmed as a complete device for line
arity, gain and offset, eliminating the 
need for external adjusting potentiome
ters.

MN3850 and MN3860 are 12-bit D/A 
converters, complete with internal refer
ence and a fast output amplifier. The 
MN3860 also includes a high-speed 
(40ns setup time), 12-bit input register. 
Both were designed for military/aero

Enhanced programmable sound generator
Microchip Technology s AY8930 enhanced programmable sound generator is an 

LSI circuit that can produce a wide variety of complex sounds under software con
trol. Its enhanced features include improved frequency range and noise synthesis, 
plus independent control of each channel’s envelope and duty cycle.

The PSG is easily interfaced to any bus-oriented system. Its flexibility makes it 
useful in applications such as music synthesis, sound effects generation, audible 
alarms, tone signalling and home computer usage. In order to generate sound ef
fects while allowing the processor to perform other tasks, the PSG can continue to 
produce sound after the initial commands have been given by the control processor.

All circuit control signals are digital in nature and can be provided directly by a 
microprocessor/microcomputer. Therefore, one PSG can produce the full range of« 
required sounds with no change to external circuitry. Since the frequency response 
of the PSG ranges from sub-audible at its lowest frequency to post-audible at its 
highest frequency, there are few sounds which are beyond reproduction with only 
the simplest electrical connections.

n”“"8’ 726 Plcn,y R”d-Preaon

space, industrial and OEM applications 
in which high-speed D/A conversion in 
severe, wide-temperature-range environ
ments is required.

In fact, all the above mentioned A/D 
and D/A converters are available in 
military specifications. For further infor
mation contact Priority Electronics, 
Suite 7, 23-25 Melrose Street, Sandring
ham 3191 or phone (03) 521 0266.
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Solid state lamps
The Ultrabright HLMP-3X50 series 

solid state lamp produced by Quality 
Technologies are direct, pin-for-pin re
placements for the Hewlett-Packard de
vices with the same part numbers.

The devices provide high efficiency 
red, yellow and green output over a 
very narrow viewing angle, in a stand
ard T-1.75 clear package.

High efficiency red (HLMP-3750, 
MV3750) have a power dissipation of 
135mW and continuous DC forward

Bipolar semi custom ASICs
The Plessey range of mixed signal 

semi-custom ASIC products has been 
developed to meet a wide range of high 
performance applications in short time 
scales. Amongst these the DA series is 
compatible with many products requir
ing low power digital and high perform
ance analog functions.

The DA series features operation 
from 1 to 18 volts with complementary 
NPN and PNP transistors. Complexities 
range from 20 to 1500 gates with the pe
ripheral cells components allowing the 
design of high performance analog cir
cuits.

current of 30mA.
The yellow lamps (hlmp-3850, 

MV3350) have a power dissipation of 
85mW and continuous DC forward cur
rent of 20mA while the high efficiency 
green lamps (HLMP-3950, MV3450) 
have a power dissipation of 135mW and 
continuous DC forward current of 
30mA.

For further information, contact Dice 
Engineering, 109 Maroondah Highway, 
Lilydale 3140 or phone (03) 739 5455.

An extensive library of analog and 
digital macros are available, fully sup
ported by the Plessey Design Modelling 
System (PDM).

PDM is a complete benchtop proto
type modelling system which enables 
the designer to create and evaluate his 
mixed signal ASIC before committing to 
silicon. The PDM system is directly 
compatible with the DA series tech
nology enabling a direct path to circuit 
integration.

For further information, contact Ples
sey Components, Christina Road, Villa
wood 2163 or phone (02) 72 0133.

DSP for modems
NEC Components has released its 

UPD77810 digital processor, designed 
to handle modulation and demodulation 
functions in modems. The device con
sists of a general purpose processor 
which performs modulation operations 
and sequence control of the overall sys
tem, DSP for demodulation and other 
modem function blocks.

Suitable for transmissions up to 9600 
bits, the chip’s modem functions con
form to V22, V22bis, V26, V27, B27bis, 
V27ter, V29 and V32. As well as syn
chronous and asynchronous serial com
munications interfacing it includes a 
serial interface for both eight and 16bit 
ADC and DAC and a general purpose 
parallel interface.

Two software packages and a hard
ware emulation package are available 
for product development and in-circuit 
emulation. Applications for the device 
include high speed modems, echo can
cellers, PB/MF/MFC receivers, voice 
band signal processing, numeric control, 
servo controllers, spectrum analysis, fil
tering, equalisers, medical electronics 
and sonar systems.

For further information, contact 
George Brown Group, 456 Spencer 
Street, West Melbourne 3003 or phone 
(03) 329 7853.

High density 
bilpolar gates

National Semiconductor has an
nounced the availability of Aspect III, 
the latest member in the high perform
ance Aspect bipolar process technology 
family. Aspect III, a 0.8 micron pro
cess, will enable the production of 
standard cells and custom designs with 
up to 100,000 gates in the first half of 
1990.

The Aspect processes allow designers 
to build very-large-scale application spe
cific integrated circuits (ASICs) using a 
bipolar process, because it implements 
the low power and small gate size fea
tures of CMOS technology.

When comparing the latest generation 
of GaAs ASICs, the gate delays are 
matched but the gate density of Aspect 
is greater. Moreover, GaAs suffers 
other drawbacks in comparison with 
bipolar processes in general.

For example, GaAs does not operate 
satisfactorily at standard ECL voltage 
levels and thus must translate the ECL 
level input from external sources. The 
translation reduces operating speed of 
pulses going on and off chip. Moreover, 
GaAs gates internal to the chip have

limited drive capability. Two or more 
buffers must be tied together to achieve 
sufficient drive levels. This reduces the 
number of usable gates on a GaAs chip.

Aspect standard cells and gate arrays 
have their greatest application in data 

processing, high speed instrumentation 
and the telecommunications market. In 
data processing, Aspect is well suited 
for building numerical computing en
gines, with fast floating point require
ments. ®
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Computer News 
and New Products
386SX upgrade board

Hypertec has formally launched the 
Hyper 386SX, an enhancement board 
that upgrades 286-based computers to 
provide full 386 code compatibility.

The 80386SX processor provides all 
the sophisticated memory mapping 
capabilities of 32-bit 80386-based ma
chines, but is designed for the 16 bit ar
chitecture used in 286’s.

The board is said to be particularly 
suitable for DOS users with ‘RAM 
cram’ problems. With utilities like 386 
MAX professional, device drivers can 
be mapped out of system memory and 
into ‘high’ memory, thus freeing up sys
tem memory for loading large applica
tions. Because the board does not oc
cupy an expansion slot, it can be in
stalled in both classic-style 286 ma
chines, such as the IBM AT, and MCA 
models like the IBM models, 50, 50z 
and 60.

For further information, contact Hy
pertec, 408 Victoria Road, Gladesville 
2111 or phone (02) 816 1211.

Enhanced 
photoplotting system

Gerber Scientific Instrument of the 
US has unveiled the model 9720 laser 
photoplotting system which provides 20" 
x 26" plots at half-mil resolution in four 
minutes.

The 9270’s multi-tasking environment 
permits simultaneous imaging of one 
job while processing one or more other 

jobs from a single workstation.
It supports the efficient ‘polygon area 

fill’ technique, where input data need 
only contain boundary coordinates of an 
area to be filled. System software per
mits editing of incomplete or overlap
ping polygons. The system operator can 
also view a composite of merged layers, 
define polarity and priority of those 
layers, and continue to modify the data 
until satisfied.

The model 9720 can be configured to 
fit any I/O requirement including Ether
net, RS-232, and magnetic tape (800, 
1600, or 6250bpi). Hard disk configura
tions are available from 208 to 976MB 
and the high resolution graphics are 
available in both monochrome and co
lour versions.

For further information, contact RCS 
Cadcentres, 731 Heidelberg Road, 
Alphington 3078 or phone (03) 
499 6404.

Memory expansion card
Electronic Solutions has released an 

expanded/extended memory card for 
IBM PC/XT/AT machines.

The card has an 8/16 bit bus, provid
ing high speed on 16 bit bus machines 
with backwards compatibility with older 
XT machines.

This card offers memory expansion up 
to six megabytes, using either 256K or 
1Mb DRAM chips. The 1Mb chips pro
vide much better value for money, 
lower power consumption and hugh ex
pansion capability on the one card. 
Page mode memory addressing support 
allows the use of slow RAM chips, even 
in fast systems, providing further econo
mies.

Compatible RAM chips are 2 x 41425 
and 1 x 41256 (256K banks) or 9 x 
411000 (1Mb banks).

Software utilities include software 
drivers for EMS, RAM disks and Print 
spooling. The EMS software allows se
lection of the segment address.

The installation program is menu 
driven with a simplified setup proce
dure. The card allows adjustment of 
Base I/O address, starting memory ad
dress, partitioning of memory as ex
panded and extended and I/O register 
wait states.

For further information contact Elec
tronic Solutions, PO Box 426, Glades
ville 2111 or phone (02) 906 6666.

Stepping motor control
Priority Electronics has released the 

PCL-738B stepping motor control card. 
The card is designed to control the 
steps, speeds and directions of stepping 
motors using an IBM PC/XT/AT or 
compatible.

The card allows three motors to be 
operated simultaneously and indepen
dent of each other. The PCL-738B with

DC/CAD now has ground-plane feature
Design Computation has added ground-plane intelligence to its DC/CAD PCB 

design software. The built-in ground-plane feature automatically puts clearance 
around pads and routes, which reside inside copper plane areas, and attaches the 
common plane to the copper net with a thermal relief.

To create arbitrarily-shaped copper areas, designers simply outline a board re
gion, place the crosshairs on the net which is to become the common electrical con
nection, then bind the outlined region into a copper area. Changes to the circuitry 
within the copper area are handled easily as well. The designer merely makes the 
changes to the routes, then instructs the editor to recalculate the copper plane.

This high-end feature is especially useful to designers of oscillators, RF circuitry, 
and low-level analog circuitry. It is now a standard feature in all Design Computa
tion high-performance packages.

For further information, contact Advanced Solutions, 47 Karril Avenue, Beecroft 
2119 or phone (02) 872 1981.
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its accurate crystal based timing can be 
programmed for initial speed, accelera
tion and deceleration. It has a step rate 
of 3.33 to 13650pps, or 1 to 4095rpm for 
a motor with 200 steps per revolution. 
The number of steps per command are 
one to 32767.

The card features optoisolated step
ping motor control outputs, eight digital 
input channels and eight digital output 
channels, all with TTL compatible level.

A range of accessories are available 
that complement the controller card.

For further information, contact Pri
ority Electronics, 23-25 Melrose Street, 
Sandringham 3191 or phone (03) 
521 0266.

Laser, dot matrix 
printers

Olivetti has introduced five new 
printer models, including a laser model.

Included in the new range are the 
DM309 and the DM309L. Print quality 
and fast switching between continuous 
stationery and single sheets are said to 
make these ideal for use in medium or 
small administration and accounting de
partments, production/shipping ware
houses and large hotels.

The PG306 is Olivetti’s new high per
formance laser printer, featuring a 
6ppm print speed and a number of op
tions to maximise user expandability.

These include a wide range of type 
styles (soft fonts and font cartridges); 
extended graphics (memory boards); 
use of all traditional software; extensive 
hardware compatibility (optional serial 
interface); and use in new environ
ments, such as DTP (PostScript lan
guage and fonts).

Further additions to the range are the 
DM324 and DM324L dot matrix print
ers with colour option.

These are medium range, 24-needle 
printers that have a 300cps print speed 
in high speed draft mode, 240cps in 
draft mode and 80cps in letter quality 
mode.

For further information, contact Oli
vetti, 91 St.Hilliers Road, Auburn 2144 
or phone (02) 748 2600.

Upgradeable 
laser printer

Texas Instruments has announced a 
low cost, desktop microLaser printer 
which allows users to upgrade them
selves to PostScript in a matter of 
minutes. It is also one of the smallest 
laser printers available today.

The microLaser’s modular architec
ture allows user installable upgrades of 
Adobe’s PostScript interpreter and 
memory. The interfaces plug directly 
onto the printer controller board, so the 
printer can be expanded to meet a 
user’s future needs. The new micro
Laser is capable of printing at six pages 
per minute.

The printer comes in two configura
tions. The basic microLaser is compat
ible with the Hewlett Packard LaserJet 
Series II, comes with a 0.5 megabyte of 
RAM and is priced at $2790. The mi
croLaser PS35, a true Adobe PostScript 
Printer priced under $5000 combines the 
same features of the basic microLaser 
with 35 PostScript typeface and an addi
tional one megabyte of RAM.

Making printers 
IBM compatible

Intelligent Technologies has intro
duced a small and powerful stand-alone 
protocol converter to enable all types of 
ASCII, matrix, shuttle, band and non
impact printers to communicate with 
IBM mainframe and mid-range systems.

With a footprint of approximately the 
size of a postcard, the Cobra is made by 
the Swedish company Axis, and is 
claimed to be the smallest IBM system 
Protocol Converter available. The unit 
measures 140 x 97 x 35mm.

The Cobra receives and interupts a 
bisynchronous data stream from an IBM 
mainframe, AS/400 or SYS/3X host 
computer and converts it into an asyn
chronous (ASCII) data stream to the 
printer. It can be ordered to support 
serial or parallel port connection attach
ments.

The unit supports 25 specific and five 
generic printers, including Epson FX, 
Diablo 630, HP Laser Jet, IBM Graph
ics and IBM Proprinter.

The Cobra requires only five volts at 
120 milliamps, allowing it to be con
nected to most printers without a sepa
rate power supply. On printers without 
power on the parallel or serial port a 
power unit is supplied.

For further information, contact Intel
ligent Technologies, 5-9 Hunter Street, 
Parramatta 2150 or phone (02) 
891 6010.

Protect Your
Electronic
Equipment

& Valuable Data Files 
from a

Power Surge!

with 
COMPUTER 
PROTECTOR

A definite must for 
all electronic 

office equipment

SEC
(approval!

Available in the following Current Ratings: 
I Amp. 3 Amp, 6 Amp. &10 Amps

EX-STOCK DELIVERY!

Westinghouse
Make a signal ^company

SYSTEMS

WESTINGHOUSE BRAKE & SIGNAL 
COMPANY (AUSTRALIA) LIMITED

SIGNAL DIVISION
80-86 Douglas Pde. Williamstown, Victoria
(P.O. Box 267, Williamstown, Victoria. 3016)
Phone (03) 397 1033. Fax: (03) 397 1861

Telex: 37 477 Wessys
Vic:(03) 3971033. NSW: (02)5451322. Old. (07) 275 3188

SA: (08) 212 3161. WA:(09) 446 8844 com 3
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Computer News

24-port peripheral sharer
Protec Microsystems of Canada has 

unveiled its new network alternative, 
the Bytelink Plus, a 24-port ‘super 
sharer’.

Like the firm’s Byteway and Bytelink 
peripheral sharing devices it allows PC, 
mini and mainframe users in office work 
clusters to easily share peripherals such 
as expensive laser printers, plotters, di
gitisers and modems.

Able to allow file transfer between 
computers, Protec’s Bytelink Plus is also 
an affordable and easy to use alterna
tive to a fully fledged Local Area Net
work (LAN). Built-in menu-driven pop
up software simplifies operation for 
novice users, whilst a host of setup and 
command line options enable experts 
and power users to tailor Bytelink 
operation and performance in any way 
they require.

Dynamos
In conclusion

There is much in this fascinating book 
that I have not mentioned. For exam
ple, the name of R.E. Crompton pops 
up fairly regularly, along with many 
others who have since fallen into obscu
rity. As well, there is a paper of ‘the 
highest mathematical order from the 
pen of the eminent electrician and 
physicist, Professor R.J.E. Clausius.’

This eminent person introduces the 
technical term ‘ponderomotive force’, 
and uses integral calculus rather freely 
to describe it. Not bad for an electrician 
though.

I have presented this book in a rather 
light-hearted fashion, as it is a most 
serious book in itself. But far be it from 
me to belittle the magnificent efforts ex
pended by the many pioneers of the 
field. Machines like the Elliptic are hu
mourous now, but in those days would 
have represented much expense and ef
fort to build.

Undoubtedly books of our times will 
be described in the Electronics Austra
lia equivalent of the 22nd century, and 
will probably be presented with a view 
to raising a smile or two. At least, I 
hope so. 0

Combined with standard features such 
as bidirectional serial ports, parallel 
ports programmable as input or output, 
data throughput of up to38.4kbps, any 
mixture of parallel and serial interfaces 
(with automatic conversion from one 
protocol to the other), up to 4MB of 
buffer memory (1MB standard) and 
built-in power supply, the Bytelink Plus 
offers users the most extensive high 
quality data switch on the market. 
Users are even able to take advantage 
of state-of-the-art features such as being 
able to program hunt groups, define 
port and/or task priority levels and com
municate via E-mail or through con
nected fax machines.

For further information, contact Logo 
Distributor Network, Henry Lawson 
Centre, Birkenhead Point, Drummoyne 
2047 or phone (02) 819 6811.

2 m Converter
Continued from page 91

To adjust the IF filter we follow a 
similar routine. Set VC5 to a maximum 
capacitance. Adjust VC4 for a peak 
meter deflection. Temporarily place a 
capacitor of about 47pF across VC4 or 
L4. Adjust VC5 for a peak deflection, 
then remove the 47pF capacitor. This 
procedure will give you a reasonably 
flat amplitude response between 144 
and 148MHz.

An input signal of 30uV should al
ready cause limiting of the meter. If 
your converter appears much less sensi
tive, QI may have been damaged dur
ing the soldering process.

With the converter properly set up, it 
can be mounted inside the receiver 
case. Tighten a lug with the BNC con
nector, in a position which would allow 
soldering to the top side of the board. 
The connector’s centre pin is soldered 
directly to the PCB pin at the RF input. 
Use a spacer with the other mounting 
screw, between the case and the 
screened box of the PLL.

Performance
The sensitivity of the converter mea

sured less than 0.7uV (for 20dB 
(S+N)/N) over the 144-148MHz band.

Plotting 
with a printer

Epson LQ, FX, EX, LX series dot 
matrix printers, or an Epson GQ laser 
printer can now be used as a plotter to 
create highly detailed plots, intricate 
computer graphics and precise engineer
ing drawings. All that is needed is 
Transplotter graphics software and an 
Epson or other IBM MS-DOS compat
ible personal computer.

With this program there is no need 
for both a printer and a plotter, a 
printer can function as both, without 
comprising speed or the high quality of 
plotter output. In fact, Transplotter and 
an Epson printer are claimed to pro
duce finer and faster lines than a plot
ter. Transplotter offers the option of 
printing a plot in white on black as well 
as black on white and can print in full 
colour if the printer supports colour.

By using a single simple command, 
Transplotter provides the ability to au
tomatically print several different plots 
while the user is away from the comput
er.

For further information, contact 
Epson Australia, 17 Rodborough Road, 
Frenchs Forest 2086 or phone (02) 
452 0666.

It is of the same order as that of the 50- 
54MHz pre-amplifier in the FM receiver 
itself (the sensitivity figures we quoted 
in the January 1990 issue are slightly 
optimistic, because the correct band
width wasn’t used in the calculation).

An interfering signal at 146.35MHz is 
noticeable. This is due to the convert
er’s 94MHz LO mixing with the second 
harmonic of the receiver’s LO at 
41.65MHz, and producing an 10.7MHz 
IF signal. It is not easy to reduce this 
spurious signal much, without a good 
deal of additional screening.

Although the screening box around 
the PPL circuit does significantly reduce 
the level of interference from the FAST 
TTL ICs, remnants of the harmonic fre
quencies are still detectable every 
0.25MHz. However these are quite 
small, and shouldn’t cause a problem 
except with very small signals on the 
same frequencies. ®

DROP US A LINE!
Are you concerned about something to do 
with electronics, and believe that others 
ought to know about it? If so, feel free to 
put pen to paper, or fingers to keyboard, 
and send us a Letter to the Editor. If it's 
clearly expressed and on a topic of inter
est, chances are we ll publish it - but we 
do reserve the right to edit those that are 
overlong, or potentially libellous.
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Take a closer look at the design options
PHILIPS 80C51 DERIVATIVE MICROCONTROLLERS

ROM EPROM EXTROM CTR PACKAGE
TYPE TYPE TYPE ROM RAM 1/0 UART 12C TIMER OIL PLCC OTHER FEATURES

83C751 87C751 - 2K 64 19 - Y 2 24 28 0.3" Package
83C752 87C752 - 2K 64 19 - Y 2 28 28 5 X 8Bil A D PWM OIP
80C51 87C51 80C31 4K 128 32 Y - 2 40 44

83C451 87C451 80C451 4K 128 56 Y - 2 64 68 Mail Box port
83C851 - 80C851 4K 128 32 Y - 2 40 44 256Bytes EEPROM
83C652 87C652 80C652 8K 256 32 Y Y 2 40 44
83C654 87C654 80C654 16K 256 32 Y Y 2 40 44
83C552 87C552 80C552 8K 256 48 Y Y 3 - 68 8 X 10Bit A 0.2 X 8Bit

PWM OPs w/dog

Philips Components

PHILIPS

Special
Binder Offer Can't Find It? File It!

binders @ $10.00 each= $Please send me
@ $2.50 each= $

$TOTAL

Expiry Date

Signature

Name:......................
Mr/Mrs/Ms/Miss

$

(unsigned orders cannot be accepted)

SurnameInitial

PLUS postage and handling
For......................................

(Magazine Name)
□ I enclose my cheque/money order 

(with this form in an envelope) for

Charge by [J Bankcard 0 Mastercard 
□ American Express □ Visa with

(10% Discount for orders of 6 or more)
Card No.

Mail Post Free in Australia to:
Freepost No. 4 

The Federal Publishing Company 
P.O. Box 227 

Waterloo, N.S.W. 2017

Address:

Post Code.

Date of Order: Telephone: (

These attractive, ready to use, sky blue vinyl binders have 
been specially designed to hold and protect 12 of your 
valuable magazine collection in the easy clip-on fastener wires.



Information centre
Conducted by Peter Phillips

Between us, we probably know everything!
This month we boast 100% electronic content in a range of 
topics covering projects, replies to reader questions and so 
on. As ever, I come in for a bit of criticism, and to get my own 
back I offer a What?? question posed by a reader.

It would be a brave and foolish soul 
who might claim total knowledge of 
electronics. My father used to joke that 
‘he and his brother knew everything’, 
though it was surprising how much his 
brother knew! Although I don’t have a 
brother, I have numerous colleagues to 
confer with, which is fortunate for me 
and for these pages. As well, informa
tion supplied by readers now often 
forms a significant part of Information 
Centre, prompting my rather boastful 
title. Yes, the ‘us’ is you and I, not ‘us’ 
at EA. Now that would produce some 
interesting letters!

The first two reader enquiries have 
been answered by our resident expert 
on matters audio and things in general, 
namely EA’s project engineer Rob 
Evans. Rob has developed numerous 
projects, written many reviews and has 
experience covering a range of areas in 
electronics including audio systems for 
musicians. The first letter is exactly in 
this area and Rob’s answer is probably 
of general interest to everyone, as most 
electronic enthusiasts are involved in 
audio in one way or another.

DI Box hum
In the October 1987 issue of EA, an 

article describing an active DI box for 
studio and live stage use was published. 
I originally purchased a kit for this proj
ect from J ay car, and was so pleased with 
the unit that I built seven more. How
ever, I am currently using both outputs, 
(RTS out and XLR out) where previ
ously I used either one or the other.

The problem that is now occurring is 
hum. I find that disconnecting the earth 
with the earth lift switch actually in
creases the hum, and using different mix
ing consoles, different stage amplifiers, 

even different power outlets has no effect 
on the level of the hum. In fact, the hum 
even contains a buzz which comes and 
goes. Could you please tell me what is 
causing the problems and how to elimi
nate them. (Name not available).

Chances are that the DI boxes are 
working perfectly. The most likely cause 
of the problem is the way in which the 
sound system has been installed. If the 
mains connection at the (remote) mix
ing console has a different earth poten
tial to the earth of the stage GPOs, a 
hum will develop. This is quite a differ
ent situation to an earth loop (multiple 
earth paths), which is normally cured by 
the DI’s earth lift switch.

The reason that the hum actually in
creases when the earth lift is switched 
in, is that the existing earth path (via 
diode DI) was reducing the potential 
between the stage and mixer earths.

The solution to the problem is to 
power the mixing console directly from 
the stage with a long extension cord. In 
fact, this is the way in which most pro
fessional installations are done, as it 
guarantees that the earths are at the 
same potential.

The only other cure is to fit isolating 
transformers to the output of the DI. 
Unfortunately, to maintain even a rea
sonable signal quality, you would have 
to pay at least $50 for each transformer.

Oh yes! In case readers are wonder
ing, DI stands for ‘direct injection’. A 
DI box is one that accepts signals from 
transducers fitted to musical instru
ments, rather than signals from a micro
phone placed in front of the instrument.

The next letter is about one of Rob’s 
projects, and again Rob has supplied 
the answer, although I couldn’t resist 
making a couple of suggestions myself.

Car tuning adaptor
I recently built the car tuning adaptor 

presented in the April 1989 edition of 
EA, from a kit supplied by Jaycar. 
Apart from wasting hours until I realised 
there was an error in which capacitors 
C2 and C3 were shown swapped on the 
PCB, the unit worked well when tested 
with an old Toyota Corona, standard 
ignition four cylinder engine.

However, the second time I used the 
adapter, it would only read properly on 
the 20V range, not the 2V range, where 
previously it had worked well on all 
ranges. I can find nothing wrong with 
the unit, and nothing else has changed.

I have fitted the unit into a plastic jiffy 
box, with banana plug sockets built into 
the box to accept leads from my Beck
man 3020 DVM. I have tried putting a 
large electrolytic capacitor across the out
put of the adaptor, and have also tried 
separating the engine, DVM and adap
tor. The symptoms are that on the 2V 
range, the ‘tacho’ setting shows random 
low readings that alternate between plus 
and minus. On ‘dwell’, the reading is 
consistently at a high negative value. On 
the 20V range, the readings are fine, al
though there is the occasional dip in the 
reading.

Finally, can you recommend a transis
tor assisted ignition or CDI circuit that I 
might construct, apart from those cur
rently stocked by Jaycar. (R.A. Mel
bourne, Vic).

Due to a drafting error, C2 and C3 
were swapped on the component over
lay and an erratum note to this effect 
was published in July 1989.

The symptoms you are finding are 
certainly rather strange, particularly the 
high negative reading on the dwell func
tion. After all, the unit is powered by a 
single positive 12V supply!

From your description, it seems as 
though there is an interference problem. 
To check this, try taking readings with 
an analog meter, rather than with a 
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high impedance DVM. If this appears 
to cure the problem, it is safe to assume 
that the adaptor is picking up interfer
ence, probably from the car’s ignition 
system. The solution here is to fit the 
unit into a metal box, as was the proto
type.

Another possible cause is the 12V 
supply. It could be that there is a poor 
earth connection, or even excessive 
noise on the positive 12V line, perhaps 
due to a faulty regulator/alternator com
bination. This would give rise to the 
problems. Although the LM2917 IC has 
onboard regulation, severe power sup
ply interference could give erratic read
ings.

Regarding electronic ignition systems, 
we can thoroughly recommend the 
Transistor Assisted Ignition published in 
EA for June, 1983. This unit has a 
proven track record, and does not use 
exotic components, unlike some of the 
more recent designs that have been pre
sented in other publications.

Nicad charger
The next letter concerns the NiCad 

battery charger published in July 1989. 
Being the designer, I am naturally most 
interested in any problems readers are 
encountering with this project. But first 
the letter...

I am experiencing the following prob
lems with the NiCad charger described in 
July 1989. First up, the charger will not 
run for the full time selected with SW2. 
Secondly, LED 3 does not fully extin
guish when the unit enters trickle charge 
mode, and finally neither the charge or 
the trickle charge LEDs go out when 
there is no external current path.

I have implemented the changes de
scribed in these pages (January 1990), 
which improved matters slightly. Also, I 
am measuring 13.5V at the junction of 
DI and Cl, rather than the specified 
15V, despite having 12V AC applied to 
the circuit.

Finally, is D5 a 1N4004 diode? The 
circuit makes no mention of the type of 
diode to be used here. By the way, resis
tor RIO in the photo on page 82 looks 
suspiciously like a diode and D5 looks 
to be a 1N914. I have replaced IC3, IC4 
and IC5, but to no avail. Any hints? 
(P.H., Parkes NSW).

Dealing with D5 first, the circuit dia
gram has omitted the type number, 
which should be a 1N4004 type, or any 
1 amp diode. The diode used in the 
prototype was ‘any 1 amp diode’, and 
the type used happens to look like a 
1N914. RIO also looks like a diode in 
the photo, but I can assure readers it 

really is a 10 ohm resistor, just one with 
a dark body.

The first problem concerning the in
correct time delays being experienced 
by P.H. may be due to the 12V AC 
input. Although the text and the circuit 
specify this voltage, in fact the AC 
input to the prototype measures around 
14V AC. The plug pack supplying it is 
one rated at 12V AC, but because it is 
not fully loaded, it is delivering more 
than its rated output voltage. I should 
have made this point clear, as most 
transformers, particularly plug packs 
have their output voltage specified for 
full load. If the DC voltage at the junc
tion of DI and Cl is not 15V, I suggest 
a higher AC input be applied.

The problem with the indicating 
LEDs has me a bit stumped. I initially 
thought the low input voltage might be 
a problem, but applying 12V AC (and 
less) to the prototype did not affect the 
operation of these LEDs at all. I am 
now wondering if some brands of 339 
quad comparator ICs are oscillating in 
this application, rather than switching 
cleanly like those used in the prototype.

This can easily be confirmed with a 
’scope, by looking at pins 13 or 14. Try 
connecting a 0.1 uF bypass capacitor 
across the supply terminals of IC3 if os
cillation is found. If this doesn’t help, 
try the capacitor between various inputs 
of IC3 and ground.

The parts list specifies a UA339, 
which is a Fairchild device, available 
from George Brown. I have double 
checked the circuit and layout diagrams 
for any drawing errors, and can find 
none other than that described.

I am very keen to hear of any out
comes on this, as it is a most useful 
project and one that I suspect many 
readers would build. The prototype has 
worked perfectly since its construction, 
and I am anxious to solve any dilemmas 
readers might experience. All part of 
the service!

SSB FM
Now here’s an interesting question, 

put by a reader who has recently read 
the article on FM transmission pub
lished in January 1990. I’ll let the corre
spondent pose it:

Could you answer a question on FM 
which has always intrigued me. Is it pos
sible to have single sideband FM in the 
same way as single sideband AM? (S.H. 
Canberra, ACT).

My first reaction to this question was 
‘why not?’ and some of my colleagues 
who are well versed in FM agree. It 
may be difficult to achieve, but in prin

ciple it should be possible as the infor
mation being transmitted is definitely 
duplicated in both sidebands — as de
scribed in the article commencing on 
page 156 of the January 1990 issue. As 1 
see it, it would be necessary to filter out 
all frequencies below the carrier (to get 
rid of the lower sideband) or all those 
above the carrier if only the lower side
band is to be transmitted.

If any readers can either refute or 
support the notion of SSB FM, I’d like 
to hear from you.

While on the topic of radio, here’s a 
letter about satellite dishes, in response 
to a correspondent whose letter was 
published in these pages in the January 
1990 issue.

Satellite dishes
I am writing in reply to S. K. of Ho

bart, whose letter appeared in January 
1990. The American magazine ‘Radio- 
Electronics’, in issues August 1981 and 
September 1981 produced a design for a 
steel, wood and wire mesh home-built 
parabolic dish for the reception of satel
lite television. The dish is 3.6 metres (12 
foot) across and is octagonal in shape. 
(Peter O’Connell, VK2EMU, Mortdale, 
NSW).

January’s What??
In January 1990, I posed a question 

concerning the output impedance of an 
emitter follower circuit, and gave the 
solution in February. I used ‘reasonable 
approximations’ to arrive at the answer, 
but a correspondent suggests my ap
proximations are too approximate. 
Here’s his letter...

With reference to the answer to Janu
ary’s ‘What??’ as it appears in the Febru
ary issue, I guess it depends on your in
terpretation of ‘reasonable approxima
tions’. I think you’ve been too approxi
mate by leaving out the term hie/hfe, be
cause your answer is in error by some 
20%.

The collector current for the transistor 
is around 4.1mA, giving a value for 
hie/hfe of 6.3 ohms. This value is in 
series with the 25 ohms you gave as the 
answer, giving a total output resistance 
of around 31 ohms.

Since hie/hfe is usually a factor in 
practical circuits, I feel your answer 
could have been more informative if it 
had been included. (J.G., Brisbane, 
Qld).

I agree with J.G. that my answer to 
this particular problem should have in
cluded the term hie/hfe, but I disagree 
that it is always a factor that needs to 
be included. I usually refer to this value
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Information Centre 
by the term ‘re’ (little re) and calculate 
it using the approximation of 30/emitter 
current (mA). This equation gives the 6 
ohms or so suggested by J.G., and be
cause it is greater than 10% of the out
put impedance, it should have been in
cluded.

However, I ignored it in my solution 
for two reasons. In the first place, I 
wanted to show how the source resist
ance of a signal source is a factor in 
determining the output impedance of an 
emitter follower, and particularly that 
the bias network resistance is divided by 
the AC current gain (hfe) of the transis
tor. The second reason is that most 
emitter follower circuits operate at cur
rents of 10mA or more, and ‘re’ can 
therefore usually be ignored.

I chose nice easy values for the bias 
network resistors (10k), and a Ik value 
for the emitter resistor and forgot to 
check that the emitter current would be 
10mA or more. I should perhaps have 
chosen 500 ohms for the emitter resis
tor, which would have given a collector 
current of 9mA, and a value for ‘re’ of 
some 3 ohms.

However, I take the point offered by 
J.G., and have printed his letter to 
complete the story on output impedance 
of an emitter follower. But if I had in
cluded it in the solution to the problem, 
I think it may have been a case of too 
much too quickly for some readers, and 
the point of the question would have 
been swamped, prompting letters sug
gesting a poor teaching strategy.

What??
This month’s question comes from Mr 

Jack Middlehurst of Wahroonga, NSW. 
He writes...

Teaching DC circuit theory can be a 
rewarding experience, but one of the dif
ficulties is how to keep the minds of the 
brighter students gainfully occupied 
while assisting the strugglers. After 
Ohm’s law and Kirchhoffs law have 
been covered, this little problem can stop 
the brighter students’ brains from rust
ing-

Using the values shown in Fig.l, cal
culate the currents II and 12, the current 
in resistor R and the voltage across the 
resistor. But it’s not as straightforward as 
you might think...

Il 12

From Ohm’s law, Il = EUR, which 
gives IA. Similarly, 12 = E2IR, also giv
ing IA. By Kirchhoffs law, this gives a 
total current of 2A in R, and as Ohm 
would tell us, the voltage across R must 
now equal 12V. Whoops! Where did the 
extra voltage come from, or is there 
something wrong in my reasoning?

By the way, the answer is not 0.5A 
for both currents. We’ll give the solu
tion next month, folks...

Answer to last month’s 
What??

Last month I asked for a simple cir
cuit to provide a dual polarity power 
supply from a single 9V battery. The 
circuit shown is one I used in a solid 
state analog voltmeter I designed sev
eral years ago. The 2V negative supply 
is produced by the voltage drop across 
the three diodes, caused as a result of 
the current taken from the positive sup
ply. Diodes are necessary to maintain a 
constant voltage regardless of current 
variations. There will still be some 
minor variations in the voltages due to 
current variations, but filter capacitors 
in the circuit will smooth these out. It 
works, I can assure you.

NOTES & ERRATA
TV-Derived Frequency Standard (July- 
/October 1989): In the overlay diagram 
for the main PCB, given on page 114 of 
the October article, C29 (0.1 uF) should 
be located one position to the right of 
where it is shown. It should couple from 
the junction of QH’s collector, R46 
(IM) and R47 (2.7k) to resistor R48 
(6.8k), as shown in the schematic on 
page 100 of the July article.

12V/30V DC-DC Converter (February 
1990): The pattern for the top of the 
PCB should have a clearance hole 
around all three pins of IC2 (78L15), 
not just two as shown on page 111. If 
the PCB has been etched to the original 
pattern, a 3mm twist drill can be used 
as a ‘countersink’ to remove a small 
amount of copper around the third 
hole, before IC2 is fitted. ©

FOR SALE

DGH D1131 A/D CONVERTER UNITS 
(9): These units are brand new and still 
under warranty +/- 5V analog input 15 
bit meaurement resolution, auto cali
bration, auto zero, digital filtering, 
events counter, digital inputs and out
puts, alarm output. RS-232C PC con
nection at up to 38400 bps. GWBASIC 
programs included. $300 each ONO. 
Phone 071 82 7703.

PROJECT PCBs: Talk to the outside 
world ETI-1643 PC I/O Card. 
PC16ADC 16 channel 8 Bit both 
$39.95ea. Rear Bracket and DB25 
cable $16. 6502,6809,Z-80 MINI-Pro- 
cessor with 2xPIA,RAM,ROM, Expan
sion Buss $49.95 INTER 8039/48/49 
with wire wrap area B&T $199. DIGI- 
125 125W power amp PCB $4.95 P-P 
$2. P.C. COMPUTERS, 36 Regent 
Street, Kensington, S.A. 5068.

BACK ISSUES: 1939-1989 R&H. 
RTV&H, Electronics Aust. Nearly a 
complete set. $4 each. Offers for the 
lot. (03) 379 8675 any time.

ETI 466 300W “BRUTE AMP”: The 
“Brute” develops 300W into 4 ohms or 
200W into 8 ohms at 20-20K response 
kit $85 + $7 P&P. Pre-built and tested 
$130 + $7 P&P. (Transformer and heat 
sink not included.) Send to E.D. Elec
tronics, 493 Mitchan Road, Mitcham 
3132.

REMOTE CONTROL SYSTEM: Used 
for garage doors or alarms or anything 
to be controlled by remote 12V or 24V 
supply. System is crystal locked on the 
27 meg band, 5 amp relay with momen- 
try or flip flop action. Range 200 metres. 
Complete system $120 + $7 P&P. 10 
only. Send to E.D. Electronics, 493 
Mitcham Road, Mitcham 3132.

Ì

1

AMIDON FERROMAGNETIC CORES: 
For all transmitter and receiver applica
tions. Send DL size SASE for data/price 
to: RJ & US Imports, PO Box 157, Mon
dale, NSW 2223. Agencies at: Geoff 
Wood Electronics, Sydney: Webb Elec
tronics, Albury; Electronic Components, 
ACT; Truscott’s Electronics, Mel
bourne; S. Willis, Perth; Assoc TV Ser
vice, Hobart. Closed first two weeks 
May.

CUSTOM ENCLOSURES
Cases, Consoles, (.overs, ek 

Moulded in fibreglass, kevLir, carbon libre. One-olts, 
prototvpes and low volume production 

Reasonable rates I ree quotes

CUSTOM COMPOSITES 
Telephone: (02) 817 1936
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E A marketplace
ADVERTISING RATES FOR THIS PAGE

SMALL ADDS: The minimum acceptable size of 2 centimetres x one column costs only $50. Other sizes up to a maximum of 10 cen
timetres are rated at $25 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND 
UP TO NEAREST WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the 18th of the month two months prior to 
issue date. PAYMENT: Please enclose payment with your advertisment. Address your letter to THE ADVERTISING MANAGER, 
ELECTRONICS AUSTRALIA, PO BOX 227, WATERLOO, NSW 2017.

WOW! DRAM prices have dropped: 
Now is the right time to build your own 
parallel printer buffer. Advertised since 
Jan 85. Featured in A.E.M. in Mar 87 
and SILCON CHIP in Oct 89. Over 
2,500 units sold. Same kit, just updat
ed. Now 8K-1MEG. No obligation. For 
a free catalogue send a 41c stamp to 
Don McKenzie, 29 
Tullamarine 3043.

PUBLIC DOMAN SOFTWARE: for 
IBM. We have over 30,000 files to 
choose from and no membership fees. 
5.25" format — $5, 3.5" format — $10, 
Catalogue Disks $15, Mail/Phone or
ders, 2 locations: COMPANION COM
PUTERS 5 Leslie Court, BURWOOD 
3125, 9-5 Mon.-Fri. 10-1 Sat. (03) 
888 8228 CHROMOPOINT 114 Gar
denvale Road, GRANVILLE 3185, 10- 
5 Mon.-Fri. 9-12 Sat. (03) 596 7222.

LOGIC ANALYSER GOULD INSTRU
MENTS K40: Stand alone analyser 8 
nonvolitile memories 7” crt 4x2k sam
ple memories 2x16 channel probes 
up to 100MHZ asynchronous capture. 
Weighs 7.7kg. $1345.00 IMPORT 
TECHNOLOGIES (07) 372 5138.

CB RADIOS: $59 to $199, business, 
amateur, marine, outback, world wide 
radios, scanners, power supplies, aeri
als, walkie talkies, amplifiers, test gear, 
microphones, HF, VHF, UHF, different 
gear weekly. We buy, sell, trade in and 
repair. Enquire about hobby radio and 
computer club activities for beginners. 
Sam Voron, VK2BVS 24 hour, 7 day 
number, (02) 407 1066.

TOSHIBA T3100: co-proccessor kit. 
This piggy-back board enables the fit
ting of a 80287-8 to the early T3100. 
Two types available, solder in and 
plug in. Solder ver. $250.00 plug ver. 
$375.00. IMPORT TECHNOLOGIES 
(07) 372 5138.

SATFAX: NOAA, Meteor, GMS 
weather satellite picture receiving pro
gram for IBM XT/AT. Displays in 64 
colours. Needs EGA colour monitor & 
card, “Weather Fax” PC card. 
$45+$3 postage. • RADFAX2: HF 
weather fax, morse & RTTY receiving 
program for IBM XT/AT. Needs CGA, 
SSBhf, FSK/Tone decoder. Also 
“RF2HERC" & “RF2EGA”, same as 
RADFAX2 but suitable for Hercules & 
EGA cards respectively. $35+$3 post
age. • All programs are on 5.25” OR 
3.5" disk+full documentation. ONLY 
from M. Delahunty, 42 Villiers St. New 
Farm 4005 OLD. Ph. (07) 358 2785.

EPSON P80: portable battery re
chargeable 80 column printer serial in
terface very compact & light. 1.1kg 
uses normal or thermal paper. 
$175.00 IMPORT TECHNOLOGIES 
(07) 372 5138.

GOING OVERSEAS:— Thorens 
record player SME tone arm. Phase 
Linear pre amp. ETI 5000 amp (black 
monolith). Two ETI 4-way speakers 
Series 4000. EA 100W sub woofer 
amp. KEF B139 Bailey design trans
mission line sub woofer speaker. Per
fect condition. Best offer. 387-1398.

BUILD A LOW COST Z80: Micro-con
troller development system. Uses any 
PC/XT/AT/386 or Z80 system as the 
host computer. Fast PC machine lan
guage cross assembler included. Super 
fast load to target system via parallel 
printer port. EG, 8K rom file in 3 sec
onds on standard 4.77mhz PC. Battery 
back up on target system. For more 
info, send 41c stamp to Don McKenzie. 
29 Elesmere Crescent, Tullamarine 
3043.

TOSHIBA LCD: screen originally to 
suit T1500 desktop 240mm x 180mm 
(640x200) pixels uses 5v supply & 
TTL drive signals suit experimenter. 
$150.00 IMPORT TECHNOLOGIES 
(07) 372 5138.

jifRadko Pty Ltd i| 
Established 1933

IS THE ONLY COMPANY WHICH 
MANUFACTURES & SELLS EVERY PCB 

& FRONT PANEL 
published in EA & Silicon Chip.

651 Forest Road, Bexley 2207 
AUSTRALIA

RING (02) 587 3491 FOR INSTANT PRICES.

TRANSFORMER REWINDS
ALL TYPES OF TRANSFORMER REWINDS
• REWOUND TO YOUR SPEC
• EXACT REPLACEMENT WINDING
* VINTAGE RADIO A SPECIALITY
* ALL ONE OF TYPES
* ALL QUOTES BY RETURN MAIL
* RAPID SERVICE
For price quote send details showing physical 
size & number of tappings (or send unit, same 
will be returned to sender if quote not 
satisfactory)

TRANSFORMER REWINDS
FREEPOST NO 7, PO Box 438, Single 

ton, NSW 2330. Ph: (065) 76 1291.

sonics:;;
AUSTRALIAN

MUSIC MAKERS'MAGAZINE
PRINTED CIRCUIT BOARDS

Minimum postage & packaging on all EA & 
ETI Project PCBs.

PCBs made to order — 48 hr prototype 
service.

Bankcard/Mastercard 
ACETRONICS PCBs 

112 Robertson Rd, Bass Hill 2197 
Tel: (02) 645 1241. Fax. (02) 644 2862

KIT REPAIRS!!
Repairers of kits from all magazines. 
Computer equipment sales/repairs. 

Got a problem? Or queries?
Ring anytime 9am-9pm Mon-Sun.

EEM ELECTRONICS
10 Bouverie Place, Epping, Vic.

(03) 401-1393

The MAESTRO 2400XR
Here’s a fully-featured, Hayes compatible 1200 
& 2400 bps full duplex modem for just

$299 (incl. tax).
This modem uses the LATEST in DSP chip 
Set Technology and microprocessor control, 
bringing you the future Today.

The MAESTRO 2400 ZXR
4 Speed Version $399 (incl. tax).

Don’t Wait! RING NOW (043) 68 2277 or 68 2278

Maestro Distributors
Super price on a super V.22/V.22 bis Modem! Calool St. South Kincumber, NSW 2256
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You can now purchase any of these specially selected books from the easy to order 
Electronics Australia Bookshop.

Titles cover a wide range of electronic, scientific, and technical books and will be 
updated regularly to keep you abreast of the latest trends.

Simple Tropical and MW Band Aerials BP-145 $6.00
Test Equipment Construction BP-248 $11.00
An Introduction to Satellite Television BP-195 $12.95
Computer Music Projects BP-173 $11.00
How to Get Your Computer Programs Running BP-169 $11.00
The Simple Electronic Circuit & Components (Elements of Electronics — Book 1) BP-062 $14.00
Chart of Radio, Electronics, Semiconductor and Logic Symbols BP-027 $4.00
Electronic Music Projects BP-074 $9.50
How to Design Electronics Projects BP-127 $9.00
25 Simple Amateur Band Aerials BP-125 $6.50
25 Simple SW Broadcast Aerials BP-132 $6.50
An Introduction to Z80 Machine Code BP-152 $10.00
Radio & Electronic Colour Codes Data Chart BP-007 $4.00
50 Projects Using Relays, SCRs and TRIACs BP-037 $8.50
50 Simple LED Circuits BP-042 $6.00
IC 555 Projects BP-044 $9.50
Popular Electronics Projects BP-049 $9.50
Practical Electronics Calculations and Formulae BP-053 $16.00
Your Electronic Calculator & Your Money BP-054 $5.00
Electronics Security Devices BP-056 $9.50
Choosing and Using Your Hi-Fi BP-068 $6.00
Transistor Radio Fault-Finding Chart BP-070 $4.00
Power Supply Projects BP-076 $7.50
How to Use Op-amps BP-088 $11.00
Communications (Elements of Electronics — Book 5) BP-089 $11.00
Audio Projects BP-090 $8.50
Model Railway Projects BP-095 $8.50
IC Projects for Beginners BP-097 $8.50
Mini-Matrix Board Projects BP-099 $6.50
Aerial Projects BP-105 $8.50
30 Solderless Breadboard Projects — Book 1 BP-107 $11.00



BOOK SHOP
The Art of Programming the 1K ZX81 BP-109 $8.50
How to Get Your Electronic Projects Working BP-110 $8.50
Audio (Elements of Electronics — Book 6) BP-111 $16.00
A Z-80 Workshop Manual BP-112 $12.00
30 Solderless Breadboard Projects — Book 2 BP-113 $10.00
The Pre-Computer Book BP-115 $8.50
Practical Elec. Building Blocks — Book 1 BP-117 $8.50
Practical Elec. Building Blocks — Book 2 BP-118 $8.50
Audio Amplifier Fault-Finding Chart BP-120 $4.00
How to Design and Make Your Own PCB’s BP-121 $6.50
Audio Amplifier Construction BP-122 $9.50
25 Simple Indoor and Window Aerials BP-136 $6.00
An Introduction to Programming the BBC Model B Micro BP-139 $8.50
Digital IC Equivalents & Pin Connections BP-140 $18.00
Linear IC Equivalents & Pin Connections BP-141 $18.00
Further Practical Electronics Calculations and Formulae BP-144 $16.00
The Pre-BASIC Book BP-146 $11.00
An Introduction to 6502 Machine Code BP-147 $9.50
An Introduction to Computer Peripherals BP-170 $10.00
More Advanced Electronic Music Projects BP-174 $8.50
An Introduction to Computer Communications BP-177 $11.00
Electronics Circuits for the Computer Control of Robots BP-179 $11.00
Electronic Circuits for the Computer Control of Model Railways BP-180 $18.00
MIDI Projects BP-182 $11.00
Electronic Synthesiser Construction BP-185 $11.00
Using Your Amstrad CPC Disc Drives BP-189 $11.00
LOGO for Beginners BP-193 $11.00
Electronic Hobbyist Handbook BP-233 $16.00
Getting the Most from Your Multimeter BP-239 $11.00
International Radio Station Guide BP-255 $16.00

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, telephone 
number, plus cheque, money order or credit card details (card type, card number, 
expiry date and signature) and send it all to: Federal Publishing, Freepost No. 4, P.O. 
Box 227, Waterloo NSW 2017. No stamp required. And don’t forget to sign all orders.



SPECTRUM
Communications News & Comment

NEW MOBILES
MADE IN OZ

Two new mobile radios, designed and 
produced by Philips Radio Communica
tions Centre in Victoria, have been 
released in Australia. One is a hand
held personal portable (PR710), the 
other an in-car model (PRM80 series).

The production process employs the 
latest surface mounted technology 
(SMT), which has reduced the wires 
and mechanical interconnections by 
more than 90% and improved the 
operational reliability.

Surface mounted technology has been

REDS TO USE
AUSSAT SATELLITE

The New South Wales Division of the 
Royal Flying Doctor Service (RFDS) 
has signed an agreement with AUSSAT 
to develop a satellite based communica
tions network, using the mobile satellite 
service that will become available on 
AUSSAT’s B series satellites in early 
1992.

The Royal Flying Doctor MOBILE- 
SAT service will be able to offer high 
quality, reliable voice and data com
munications throughout the continent. 
Users will also be able to send fax, 
computer data, ECG and EGG traces, 
x-rays and other medical data to medi
cal experts anywhere in the Royal 

employed in the Philips Australian 
made cellular phones and now the bene
fits of this process are flowing into the 
company’s range of mobile radios. SMT 
allows manufacturers to produce high 
reliability equipment at internationally 
competitive prices.

The PR710 personal portable is de
signed for use in the construction indus
try, emergency services physical distri
bution areas and other applications de
manding the utmost in reliability and 
ruggedness. It incorporates a highly effi
cient sealing system to protect the trans
ceiver from dust and water ingress, as 
well as speech processing circuitry for 
improved intelligibility when transmit-

Flying Doctor Service network.
The MOBILESAT system will also 

allow medical staff on board aircraft to 
transmit ‘real time’ patient medical 
data, such as ECGs, to specialists on

SA-DESIGNED SATELLITE STATION
A new and improved base station de

signed in South Australia for domestic 
satellite communications via AUSSAT 
is now undergoing testing.

Developed jointly by the SA Govern
ment and Adelaide-based British Aero
space Australia (BAeA), the SA-SAT- 
COM system uses the latest technology 
and is compatible with both the existing 
AUSSAT 'A' and next-generation ‘B' 
satellites. It is also expected to have 
considerable export potential, to coun

ting from areas of high ambient noise 
levels such as airport tarmacs.

The PRM80 series of in-car mobile 
radios has been released in a nine chan
nel (PRM80) version with fixed signall
ing and a 40 channel (PRM8020) sig
nalling version, with variable signalling 
and operator selectable scanning. The 
programmable features of the PRM80 
make it particularly useful for fleet own
ers, enabling fast, on the spot customi
sation of the mobiles. Different fre
quencies within the network may be ac
cessed by using external programming.

Further information is available from 
Damian Finch of Philips Mobile Radio 
Communications on (03) 235 3666.

the ground perhaps hours before the 
aircraft reaches its destination.

AUSSAT plans to demonstrate MO
BILESAT at the RFDS Federal meet
ing at Broken Hill this month.

tries lacking adequate terrestrial tele
communications facilities.

The tests are being carried out be
tween BAcA's Technology Park head
quarters and SA TAFE's college in 
Whyalla. a distance of about 40()km. 
After completion of the testing. BAeA 
expects to move into the industrialisa
tion and commercialisation phase of the 
project. The base stations will be manu
factured in Australia, in a joint venture 
with another company.
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AT&T PROPOSES
USA/USSR LINK

AT&T has put forward a proposal to 
increase telecommunications circuits be
tween the United States and the Soviet 
Union, by using for the first time the 
Soviet’s Intersputnik satellite system.

Telephone traffic between the USA 
and the USSR increased by more than 
140% in the past two years, in part be
cause of improvements in the telecom
munications network between the coun
tries. Yet demand still far exceeds exist
ing. capacity.

In a letter to President George Bush 
announcing the company’s satellite 
plans, AT&T Chairman Robert Allen 
said the use of Intersputnik will help 
meet customers’ requests for better 
communications, and will serve national 
interests.

“Improved communications have his
torically been a precondition for eco
nomic expansion, and will so prove to 
be as the Soviet Union enters the world 
economic community,” Mr Allen said.

Intersputnik circuits would be used

When we reviewed the new Icom IC-R9000 communications receiver in the 
March issue, we were very impressed. Apparently the famous World Radio TV 
Handbook was too, because they’ve just named it Best Communications 
Receiver of 1989’.

for operator-assisted and direct dialled 
calls, as well as for customer services. 
The use of a Soviet Intersputnik satel
lite for additional circuits would accom
modate the Soviet need to preserve 
hard currency reserves.

The Soviets prefer using their own 
satellite because they then incur ex

penses solely within the Soviet Union, 
payable in rubles rather than in scarce 
western currency. The Intersputnik 
satellite that AT&T would use is in a 
geostationary orbit at 14° west of 
Greenwich. The C-band satellite is 
22,300 miles above a location just off 
the coast of Liberia.

SS7 SOFTWARE FOR 
PROTOCOL ANALYSER

Hewlett-Packard has introduced Sig
nalling System No.7 (SS7) analysis soft
ware that meets CCITT specifications 
and is used with the HP4952A wide- 
area-network (WAN) protocol analyser.

The HP4952A provides network-trou- 
bleshooting capabilities for system net
work architecture (SNA), X.25, inte
grated services digital network (ISDN) 
and now CCITT SS7. The new 

HP18273A software decodes data from 
SS7 Protocol Layers 2, 3 and 4 into 
mnemonics for a quick check of net
work parameters.

Designed to meet 1988 CCITT stand
ards, the HP18273A is also extremely 
flexible and allows users to customise 
data displays for their network. This is 
significant because the SS7 specification 
is evolving rapidly, causing countries to 
implement SS7 in various ways.

For further information, phone (008) 
033 821.

SECOND SKYNET 4
LAUNCHED

The second of three Skynet 4 military 
communications satellites built for the 
UK Ministry of Defence by British 
Aerospace (Space Systems) Limited and 
Marconi Space Systems, has been suc
cessfully launched from Pad 40 at the 
US Air Force Base in Cape Canaveral, 
Florida.

The launch was aboard a Titan III ex
pendable launch vehicle and took place 
after delays due to bad weather and the 
re-scheduling of launch site operations. 
Two hours after lift off, the satellite’s 
Perigee Assist Motor (PAM) was fired 
to insert the satellite into geotransfer 
orbit. Then approximately 50 hours 
after launch, Skynet’s on-board Apogee 
Kick Motor was fired, to put the satel
lite into geosynchronous orbit.

The satellite is now undertaking con
trolled drift orbit operations until it 
reaches its allocated orbital position at 
6° east. On completion of spacecraft 
and payload commissioning tests, 
Skynet 4 is expected to be declared fully 
operational.

This latest launch will apparently ex
tend the communications capacity of the 
UK’s armed services and provide secure 
and reliable strategic and tactical mili
tary communications through the 1990s 
and beyond. ®

ELECTRONICS Australia, May 1990 133



PCB Feature:

PCB design for successful
manufacture -1
There’s a lot more to designing a good PC board than simply 
putting on the right number of pads and connecting them 
together with any convenient tracks, to match the schematic. 
Here’s the first of a short series of articles explaining the 
techniques to ensure both successful manufacture and 
reliable operation of the final PCB-based equipment.

by RAY SMITH
Managing Director, RCS Cadcentres*

The challenge for printed circuit 
board designers today is to combine all 
the design tools available and to pro
duce a PCB artwork that accommodates 
the requirements for board production, 
component loading, printed board as
sembly (PBA) testing, field service and 
user documentation.

Very few designers are involved with 
groups designing electronic equipment 
where productivity, manufacturability, 
and quality assurance are not important 
issues. For the rest of us the products 
that we dsign are supposed to make a 
profit for our employer. Regardless of 
where we see ourselves in the industry, 
that is the bottom line!

To ensure profitability, all of the 
manufacturing processes at every stage 
have to be understood. If you took the 
time, you would find that most produc
tion problems are caused by thoughtless 
design. To overcome these problems re
quires considerable skill, and design 
standards prepared in consultation with 
your design engineer, component sup
plier, the board fabricator, the board 
assembly and test departments.

It may be that in some small firms 
that you end up with a committee of 
one! However in most companies, a 
considerable number of people will 
need to give their two bob’s worth to 
the discussion.

Following extensive analysis of every
one’s needs, a complete design and 

*RCS Cadcentres is one of Australia’s leading PCB design service bureaus, with experience 
in fine line multilayer board design, documentation and artwork generation. These articles are 
adapted from a paper presented by Ray Smith to the CIMA seminars on PCB Manufacture, 
in March 1990.

documentation specification has to be 
prepared. This is necessary where de
signs are completed in house or by a 
service bureau.

A fairy tale!
Once upon a time, wiring assemblies 

were printed onto a substrate, unrouted 
material was etched away, a few holes 
were drilled and the resultant board 
stuffed with components. Minimum 
track size was greater than 1.27mm 
(0.50"). Life was so easy...

Well, generally speaking the process 
hasn’t changed - it has simply become 
more specific.

PCB designers have to consider a 
multitude of complicating factors, many 
of them contradictory; so compromises 
may have to be made. Clock speeds are 
increasing, components are becoming 
smaller, wiring denser, pin spacing 
closer, heat densities higher. With every 
innovation in component packaging 
comes greater challenges for designers. 
Remember?

There was a time when all we had to 
do was place our components in an 
area, leaving space for mounting holes, 
and join the dots. Kindergarten kids 
could do it. Unfortunately, a consider
able number of people involved in 
board design still use this technique - 
some even forget the mounting holes!

The only difference is that now they 

are using a computer and CAD pro
gram to help them.

Obviously a great deal more is in
volved than joining dots. Over the next 
few articles, I will attempt to discuss 
some of the issues as they affect elec
tronic packaging and specifically PBC 
design.

The topics covered will include such 
things as:
1. Design parameters
2. PCB material selection
3. Imaging
4. Conductor definition
5. Lamination
6. Plated-through holes and drilling
7. Solder mask and legend
8. Final fabrication
9. Electrical testing and inspection

Each heading embraces a vast area of 
expertise and the PCB designer must be 
familiar with each and everyone. With
out this knowledge, your designs are 
doomed to failure, resulting in multiple 
prototyping and additional unnecessary 
expense. In addition, the effects may be 
felt further down the line, by way of 
equipment failure in the field as a result 
of thermal stress or vibration.

1. Design parameters
All designs require an objective to be 

clearly stated at the outset. The empha
sis will vary depending upon what type 
of industry you are involved in; how
ever guidelines do exist and one should 
be familiar with them.

The most widely accepted standards 
for PCB design are those prepared by 
IPC in the US. The Institute for Printed 
Circuits is a collective of industry peo
ple who were brought together by the 
need for a common set of rules govern
ing all aspects of PCB design, documen
tation, electronic packaging, fabrication 
and testing. As a result of their work, 
an IPC standard has been written cover
ing all these areas, and also includes 
procedures for determining how you 
should test for compliance with these 
standards.
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Ray Smith.

CADSTAR CHALLENGES WORKSTATION
ROUTERS... AGAIN!!!

—
RUSH JOB gl0E etch 
component

Du MU mean

r'

J
...WITH SPEED

The first group to be involved in 
preparing a design guideline will be the 
corporate marketing people. You want 
to know what sort of product is being 
designed and for what market. Among 
other things, this will determine what 
level of reliability has to be incorporat
ed. The requirement for a television cir
cuit that is cycled on and off over many 
years are obviously a whole lot different 
to a guided missile circuit that only has 
to work once, but MUST work!

The products might be grouped ac
cording to subsequent use, for example: 

Commercial
Communications
Automotive
Aeronautical
Defence
However, this does not in itself, pro

vide you with any guidelines. IPC have 
been less than application specific and 
simply provide us with three classes 
based upon fabrication tolerances: Class 
1, 2 and 3. In addition, they employ 
levels A, B and C to further define 
standards of finish.

As a guide, Class 1 would typically in
clude high volume commercial appli
ances for such dish washer controllers; 
Class 2 would be appropriate for com
munication and computers; and Class 3 
for aeronautical and defence applica
tions.

The new group to be involved will be 
the design engineers. Be nice to these 
guys - you are going to work very 
closely with them! Some topics for dis
cussion here include:

The CADSTAR Transputer Router adds a new 
dimension to PC based PCB design.
The Racal-Redac Advanced autorouter has been ported 
to run on a Transputer co-processor card under the 
Helios operating system, which allows it to be installed 
in any IBM PC-AT/386 compatible system and meets 
the requirements of new and existing PC-AT 
customers who wish to run the advanced autorouter on 
the same hardware as their CADSTAR PCB software.

...PERFORMANCE
CADSTAR PC based Design and 
Layout software is the best mid-range 
CAD systems in the industry It 
enables you to perform 95% of all the 
interactive and automatic capabilities 
of high-end ‘'workstations”. You'll be 
able to handle today's most 
sophisticated boards with high 
density, multilayer and surface mount 
components

ORDER TODAY'

CAI yVlAK
from

RACAL-REDAC

CAD BUREAU. CAO SOFTWARE, HARDWARE CAO SUPPORT CAO SERVICE. CAO TRAINING

RCS CADCENTRES

Component technology (DIP, SMT, 
axial, radial)

Assembly techniques (auto insert)
Testing methods, fixtures, test points
Soldering methods
Board material type
Circuit simulation
Thermal analysis
Design techniques (manual, CAD)
Artwork generation
Special circuit requirements

(ECL, RF)
Board assembly mounting

AND PRICE!
CADSTAR meets the- challenge, if combines the best 
in PCB CAD software with our CADSTAR Transputer 
Router. Buy this package for a Paction of the cost of 
workstation systems.
Call RCS Cadcentres for complete details.

A Division ot RCS Design Pty Ltd - Incorporated ir. «‘dona

731 Heidelberg ^oad
Alphington, Victoria 3078 
Australia
Tel. (03) 499 6404
Fax (03) 499 7107

Component mounting 
Packaging, cases 
Test documentation 
Circuit diagram standards 
Manufacturing tolerances 
Assembly tolerances 
Rework, field repairs 
Expected completion 
Delivery lead times 
PWA interconnection, cabling, 

connectors
Heat dissipation
User documentation
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PCB Design
Component availability
Relative component cost
Other problems specific to your appli
cation or product
These are not in any particular order, 

because there is no one heading more 
important than the others (except 
profit!)

A lot of these topics will be discussed 
in more detail later, however, what has 
to be very clear is this: if something can 
be done in more than one way (even if 
you are not aware of the alternatives), 
you must document how you want it 
done! This should be determined before 
you start a job, not after.

At the outset, 1 made the point that 
our job is to make a profit for the firm, 
if you are not aware of the alternatives, 
you may not be designing your product 
in the most cost effective way. Too 
many engineers skimp at the PCB de
sign stage, only to find that it has cost 
twice as much as it might have, further 
into the manufacturing process. If you 
understand the process, you are able to 
make a valid judgement with respect to 
spending a few extra dollars at the start 
to save a whole lot later on.

Having discussed the above consider
ations with your engineering team, you 
must then talk al length to the PCB 
manufacturer. On the basis of what 
your expected requirement will be, he 
will advise his capability. By capability I 
mean best yield for the proposed tech
nology, as it relates to unit cost. He will 
describe optimum manufacturing docu
mentation and suggest methods oT 
working that will improve yield.

From there you’re off to the assembly 
house, to discover what their capabil
ities arc. What components can be auto
matically inserted, what clamp spaces 
are required, soldering methods, func
tional testing methods, quality assurance 
and process documentation.

We’re getting close now to having 
enough info for a ‘Design Parameter 
Guidelines’ document, but finally we 
have to talk to the product assembly 
people - those poor sods who try to 
put your entire creation together, make 
all the cables reach, access all the 
mounting screws and nuts, access test 
points etc.

Armed as we are with an overwhelm
ing cornucopea of information, one now 
sits down to prepare a 'Guideline for 
Design’, so that you don’t have to re
peat the process over each time your 
firm starts a new PCB. However, prod
ucts and processes are changing rapidly

A block diagram showing all of the design and development steps for a 
modern electronic product based on a printed circuit board.

and an important annexure to your De
sign Parameter guide is a set period for 
review of the entire process.

I wouldn’t expect that a Design 
Guide be totally definitive. All we need 
is a guideline for those working with 
you, as to what questions to ask, what 
tolerances to work to, what minimum 
levels of documentation are necessary 
and how to maintain the documentation 
package as a record of revisions, 
amendments and so on.

It shouldn’t be necessary to produce 
a vast volume - nor would it be possi
ble, as the minute you completed it, it 

would be out of date!
What I have described is a major task 

and very important if your company is 
to produce high quality, consistent 
products cost effectively. It may be ad
visable to engage a consultant experi
enced across the broad spectrum of the 
processes involved to prepare your de
sign guide for you. It will cost a few 
dollars, but could easily save you thou
sands. After ail, it sets the minimum 
standards for the products’ design, and 
should be done properly.

In the next article I will go into more 
detail on the remaining topics. ®
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—= Now there’s even more reasons
%— to choose Utilux D Subminiature

connectors...

High density -15 CKTS All metal hoods Right angle 8.1mm, 10.2mm footprint

HEAD OFFICE: Phone (02) 50 0155; Victorian Branch: 
(03) 543 1000; South Australian Branch: (08) 332 5577; 
Queensland Banch: (07) 252 2188.
AGENTS: Western Australia: (09) 381 5500; Tasmania: 
(002) 72 5711; Australian Capital Territory: (062) 80 5132.

Dual port, right angleSolder cup - stamped formed 
and machined pin

© UTILUX

The Molex range of D Subminiature connectors from Utilux 
has been extended, across the board.

Utilux is the sole licensee for Molex components in 
Australasia. For further details, contact the Utilux 
Electronics Division and get the full facts about the 
comprehensive Utilux D Subminiature connector range

The range, widely accepted for quality and value, now offers 
a much wider choice of components to manufacturers and 
the electronics industry alike.
And when you choose Molex from Utilux, you can be 
that every D Subminiature component has dimensional,
mechanical and electrical standards that are all first-rate.



PCB Feature:

New PCB products
PCB exposure box

The KVB-30 exposure box maintains 
all the features of its predecessor, the 
KVB-20, such as simultaneous double 
sided exposure, built in vacuum table 
and portable case design. But it has the 
added feature of a digital timer - up to 
999 seconds - and thumbwheel expo
sure time set. This enables quick and 
accurate identification of time set and 
enables setting exposure time to the last 
second. The presensitised positive resist 
printed circuit boards supplied by Kin- 
sten require only 60-70 seconds expo
sure, however 3M labels need around 
400-500 seconds making good use of the 
total range.

Upper and lower light sources can be 
controlled individually. The fact that 
both sides can be exposed simulta
neously allows perfect registration of

double sided PCBs. An integrated 
vacuum pump and table ensures perfect 
contact between sensitised surface and 
art, preventing any stray light and guar
anteeing 100% track resolution and 
sharpness.

The KVB-30 price reflects only a 
small price increase and still represents 
good value at $575 plus tax. For full de
tails, contact Computronics, 31 Kensing
ton Street, East Perth, 6000 or phone

221 2121.(09)

Nominal Voltage: 9
Nominal Capacity: 

C5 = 1OO mAh
Open Circuit Voltage:

9 +
WITH OVERCHARGE 
PROTECTION

HARDWARE FEATURES:
• Emulates ROMs up to 256k bits
• Any access time to 120nS
• Full control of system RESET
• Low power CMOS design
• Power options:

1. Internal batteries
2. 9 volt mains adapter
3. ROM socket

• Attractive non-metallic case
• RS232C Serial interface

SOFTWARE FEATURES:
• Motorola, Intel and Binary data 

formats
• Data View, Edit and Print
• Inbuilt expandable disassembler
• Desktop calculator and notepad
• Friendly window based operating 

environment

WHY START WITH 
ANYTHING LESS?

Available at Dick Smith and all leading Electronics Stores

Ù VARTA
Positively The Battery Experts

N.S.W.
QLD.
W.A.
S.A.
VIC.

(02)211 0422 
(07) 807 3799 
(09) 377 2933 
(08)258 5865 
(03) 690 4911

CONTROL DYNAMICS
SUITE 6, 260 MAIN STREET, LILYDALE 3140 

VICTORIA, AUSTRALIA 
TELEPHONE: (03) 735 1188 FAX.: (03) 735 5223
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Etching tank
Kinsten has released a PCB etch tank 

claimed to meet all the needs of proto
typing, small production and the hobby
ist.

The ET10 is a fully extrusion-moulded 
tank with several features. Normally 
prototyping is done in a photographic 
bath, with hand swooshing to speed up 
etch time. Kinsten has changed the ori
entation of the liquid in such baths from 
horizontal to vertical, and uses only 1.5 
litres of etch solution allowing efficient 
agitation with a normal aquarium air 
pump. Add to this a special thermostati
cally controlled ceramic element heater 
and you have an effective solution to 
PCB etching.

The ET10 is supplied complete with 
clips for hanging the printed circuit 
boards and feet that snap in and snap 
out for easy etch change. The tank is 
calibrated in millilitres and millimetres

Presensitised boards

PCB CAM package
CAD Solutions Inc has added ECAM 

to its line of printed circuit board design 
products. ECAM provides the final link 
to manufacturing, while delivering an 
enhanced level of Gerber view and edit 
functions.

CAM (computer aided manufactur
ing) features include: full 32-bit data 
capability which allows resolutions down 
to .00001" and yet supports panelisation 
up to 64" x 48"; full interactive, on line, 
DRC of one or any automatic thieving 
and venting; automatic drill file crea
tion, including FAB drawings; auto
matic extraction of test point informa
tion required for bare board testing;

for ease of operation.
The complete set-up including a full 

instruction manual is available for only 
$99 ex tax. Further details from Compu- 
tronics, 31 Kensington Street, East 
Perth 6000 or phone (09) 221 2121.

Kinsten provides printed circuit 
boards made of fibreglass and coated 
with positive resist, available in a num
ber of prepacked sizes, from 100 x 
150mm to 350 x 450mm and in both sin
gle sided and double sided versions.

The boards are packed in light-tight 
bags and feature an additional black 
peel-off film, allowing cutting to size 
prior to exposure with no risk of dam
aging emulsion.

Exposure time varies between 60-70 
seconds using the Kinsten KVB-20 ex
posure box, and development is done in 
a harmless Kinsten sodium silicate phos
phate solution.

After etching the emulsion can be left 
on as it will act as a solderable lacquer.

For further information, contact Com- 
putronics, 31 Kensington Street, East 
Perth, 6000 or phone (09) 221 2121.

and full support for circular interpola
tion and metric.

ECAM also supports virtually all high 
resolution graphics cards, provides full 
step by step UNDO back to the begin
ning of the session and holds no 
memory limitations in either 286 or 386 
versions.

ECAM retails at $3400, yet is claimed 
to provide PCB CAM features found in 
products retailing between $9500 and 
$40,000.

Further information is available from 
RCS Cadcentres, 731 Heidelberg Road, 
Alphington 3078 or phone (03) 
499 6404. ®

THE NEW 1990 
SCOPE CATALOGUE

The new short form publication 
describes the Scope range of 
solder irons, Pan & Tilt Holding 
devices, IDC Bench Press and 
PCB Assembly Jigs as well as 
other tools in wide use in the

electrical and electronic
industries. For your copy write 

(or fax) to:

FREE CATALOGUES
SCOPE LABORATORIES
P.O. BOX 63
NIDDRIE 3042
TEL: (03) 338 1566
FAX: (03) 338 5675 SCOPE
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Product Review:

Digital storage scone
adaptor for your PC
Turn any IBM-compatible personal computer into a dual 
channel storage oscilloscope, with this hardware and software 
package from Hilink Technology.

A conventional oscilloscope, by na
ture, relies on a repetitive input signal 
to produce a usable display on its 
screen. While this is not much of a 
problem for general electronics work, 
there are many occasions where the sig
nal of interest only exists for a short 
period of time. In this situation, the 
transient may only appear on the screen 
during one sweep of the timebase, 
which prevents any chance of a detailed 
analysis. In short, the scope hasn’t a 
recurring signal to continuously redraw 
its screen image.

The solution is to capture the wave
form with a storage oscilloscope, and 
study its parameters at leisure. When 

first developed, these instruments were 
really just a conventional scope, but 
with the ability to increase the screen 
persistence by a large degree. You sim
ply triggered a single screen sweep at 
the appropriate moment, and were able 
to view the trace for as long as the spe
cial phosphor coating (often assisted by 
a charged mesh) held the image.

The evolution of these instruments 
took a major step forward with the ar
rival of low-cost digital memories and 
analog-to-digital conversion devices 
(ADCs and DACs), which led to the 
Digital Storage Oscilloscope (DSO). In 
its most basic form, the DSO is also an 
enhancement of a conventional instru

ment, where the signals are first cap
tured by a digital box of tricks based on 
this new technology.

This unit samples the incoming wave
form at regular intervals, and converts 
each instantaneous voltage into a dis
crete digital byte or word, via an ADC. 
The data is then stored in successive 
locations of a digital memory, which 
holds the information for an indefinite 
period. After that, the memory may be 
rescanned at will, and the stored codes 
converted back to an analog form by a 
complementary DAC. The final result is 
a ‘frozen’ version of the selected wave
form, which may be displayed continu
ously by the remaining analog sections 
of the DSO.

More recently, DSOs have advanced 
to a point where the display electronics 
and the input amplifiers are the only re
maining analog sections of the circuit. 
All of the range switching, trigger

The complete storage scope package from Hilink. The card is installed in the PC’s expansion slot, while the analog 
interface box sits outside the host computer or in a spare disk drive cavity.
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Fig.1: A sample printout of the scope’s ‘screen’ while displaying a captured 
waveform. In this case, it’s the 240V mains supply - complete with voltage 
spike.
modes, timebase settings and display 
graphics are controlled by digital tech
niques, under the control of a main mi
croprocessor. This enables the instru
ment to display a far greater range of 
information on the screen, store settings 
and automate many of its functions.

Further to this, the instrument’s inter
nal bus system is often made accessible 
to the outside world, via a standard in
terface and connector (IEEE-488 or RS- 
232C). This allows for a variety of inter
connections to other machines (often a 
computer), for the purpose of remote 
control or data transfer and storage.

In fact the contemporary DSO itself is 
rather like a dedicated computer, but 
equipped with a high quality, analog 
input stage. As it happens, it’s this 
input circuitry (including the ADC) that 
tends to set both the performance level, 
and the final cost of the instrument - 
high quality ADCs can have a price tag 
in the thousands of dollars range.

So there we have the DSO as a stand
alone instrument, as developed from the 
basic analog scope. There is however, 
an entirely different path that may be 
taken to create a broadly equivalent in
strument.

The PC-based DSO
The alternative approach for modern 

test instruments is to develop appropri
ate interfaces for computers, as opposed 
to including computer capabilities in the 
instruments themselves. The data pro
cessing and storage capabilities of a PC 
make it an ideal basis for a DSO - all 
that’s missing is the analog input and 
conversion stages. Fortunately, cards 
with these features may be added to a 
typical PC via the system board’s expan
sion slots.

Such is the case with the DSO pack
age from Hilink Technology. The re
view model (HL-S20A) included a 
highly populated (full length) interface 
card, a remotely connected analog mod 
ule, two probes, operation manual and 
a software diskette. To install the sys
tem in a PC, you simply plug the inter
face card into a spare expansion slot, 
connect the analog module, and run the 
supplied DSO software.

The analog module is housed in a 
small metal box measuring 215 x 145 x 
45mm, and connects to the main inter
face card via a 25-way flat cable. Its 
front panel contains three BNC-style 
connectors for the two input probes and 
an external trigger source, and three 
standard rotary controls for the vertical 
trace positions and the general trigger 
level.

As rather a neat solution to the usual 
space problems, the module’s dimen
sions and mounting holes match those 
of a standard floppy disk drive. This al
lows the unit to be permanently in
stalled in the host PC, if a spare drive 
space is available. Otherwise there’s suf
ficient cable length to sit the module 
alongside or on top of the host comput
er.

When the supplied DSO software is 
loaded, the PC displays a image repre
senting the front panel and screen of a 
conventional scope (see Fig.l). The 
image also displays the current settings 
for the channel attenuation, trigger 
status and timebase ‘speed’. To change 
settings, the PC’s function keys access 
sub-menus from the main menu bar at 
the bottom of the display. This is gen
erally quite straightforward, with the 
‘controls’ operating as you would expect 
in a more conventional instrument.

Storing a sample
As with the majority of DSOs, the 

HL-S20A uses a combination of real
time and equivalent sampling to cover 
its complete timebase range (100ms to 
lus). Real-time sampling (as mentioned 
above), is where an ADC samples the 
instantaneous voltage level of the in
coming waveform at regular intervals. 
Each point is then represented by a 
digital code, which is stored in memory.

If for example, the samples are taken 
at 50us intervals, we can expect each 
cycle of a 1kHz input signal (which has 
a period of 1ms) to be sampled 20 times 
- and eventually appear as 20 points on 
the screen. However if the signal fre
quency is increased to say 10kHz (with 
a period of lOOus), the ADC will only 
read each cycle twice. As you can imag
ine, this will not represent an accurate 
version of the incoming waveform.

The answer is equivalent sampling, 
which relies on a repetitive input wave
form. In this case the signal is only sam
pled once per cycle, but as the wave
form repeats, the next sample is taken a 
little later. In this way an ‘image’ of the 
waveform is slowly built up (and the 
memory filled) from a large number of 
identical cycles.

In our example above, the 10kHz 
waveform might be sampled at 5us into 
the first cycle, then at 10us in the sec
ond, 15us in the third and so on. This 
would represent actual times of 5us, 
HOus, 215us etc. So finally, the wave
form is effectively sampled every 5us, 
which has ultimately produced 20 sam
ples for each cycle and restored our 
resolution.

You may notice from the above fig
ures that the ADC is now sampling the 
continuous waveform at a period of at 
least lOOus (between samples) in real
time. In the case of the HL-S20A, this 
is quite within the capabilities of its 
ADC, which handles a minimum sam
pling period of 50us.

This in turn represents a maximum 
real-time sampling clock of 20kHz 
producing 20ksps (kilosamples per sec
ond), whereas the above example (5us) 
indicates an equivalent sampling rate of 
200kHz. In fact the maximum equiva
lent rate for this unit is 20MHz, or an 
effective sampling period of 50ns.

So how does all of this jockeying of 
sample rates work in practice? In the 
HL-S20A, the software controls the 
process automatically, with the user 
being largely unaware of the mode at 
any time. Real-time sampling is selected 
for timebase periods of 100, 40 , 20, 10, 
4, 2 and 1ms per division, at sampling 
rates of 0.2, 0.5, 1, 2, 5, 10 and 20kHz
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Storage Scope 
respectively. If you work it out, this 
provides a consistent resolution of 20 
samples per division.

Equivalent mode sampling on the 
other hand, is switched in for the faster 
timebase settings of 400, 200, 100, 40, 
20, 10, 4, 2 and lus per division. The 
first three settings sample at an equiva
lent rate of 200kHz, while the following 
groups of three speeds effectively sam
ple at 2MHz and 20MHz respectively. 
This provides screen resolutions of 80, 
40 and 20 samples per division, depend
ing upon the sweep speed.

The actual memory for the samples is 
arranged as a 2048-word-deep buffer for 
all ranges and sampling modes. Since 
there are ten graticule divisions across 
the ‘screen’ at (mostly) 20 samples per 
division, we can generally see only 200 
samples at any one time. However the 
‘delay’ mode, which operates in a simi
lar fashion to the trigger delay mode on 
a conventional instrument, allows the 
user to progressively scan through the 
buffer's remaining memory.

As a further insight to the stored 
waveform, the HL-S20A software offers 
two independent cursor markers for 
relative and absolute time and voltage 
measurements. These are shown as a 
*+’ and a ‘O’ on the screen, and may be 
shuttled to any point along the wave
form where the computer calculates 
their exact position. After that, it’s sim
ply a matter of reading the figures from 
the information box on the right-hand 
side of the PC’s display - no more 
squinting at the screen graticule to 
record measurements.

One of the most exciting features of 
computer-based DSOs is their ability to 
save individual waveforms to disk, and 
retrieve the file at a later date to redis
play the image. In this respect the HL- 
S20A offers quite a versatile retrieval 
system, where a new waveform may be 
loaded from disk without erasing the 
previous image. This option allows any 
number of stored waveforms to be 
added to the screen for comparison pur
poses - very handy indeed. Of course, 
the waveforms can also be loaded and 
viewed one at a time, in a more normal 
manner.

For maximum detail, the stored files 
can also be analysed with the software’s 
‘view data’ facility. This simply prints a 
list of figures representing each sample 
time and its matching voltage level to 
the PC’s screen. The list covers the full 
range of 2048 samples, and allows the 
user to scrutinize the readings for each 
data point in the waveform.

Fl.DISPLAY M F2.CH1 U F3.CHZ U O.RECORD F5.TRIG UERT
FO.FILES F7.GRID ON F8.EDIT F9. FIB. EXIT

Another printout from the HL-S20A showing the transient signals from a pulse 
generator. The scope is in its dual-trace mode, with the 1ms timebase 
‘delayed’ by 14.4ms.

The other highly attractive aspect of 
the HL-S20A (and other PC-based 
DSO’s), is the ability to generate an in
stant hardcopy of any stored or dis
played waveform, on a common printer. 
With this feature, the user can build up 
a file of results for publication, presen
tation etc. To assist in record keeping, 
the ‘edit’ function enables each wave
form to be individually labeled with a 
description of up to 40 characters.

Using the HL-S20A
From the broad description above, 

you can see that the Hilink DSO is a 
well thought-out package, and offers 
some rather neat and useful features. 
Unfortunately, the quality has slipped 
with the English translation of the 
operation manual. Its actual use of lan
guage is quite bizarre, and many of the 
operating and function descriptions left 
this reader thoroughly perplexed - to 
coin a phrase, it must have lost some
thing in the translation.

Nevertheless, the HL-S20A software 
is really quite straightforward to use, 
with most functions being self-evident 
and easy to find in the menu system. 
The few aspects that are a little confus
ing aren’t covered in the manual any
way!

For example, the changeover from 
real to equivalent sampling modes oc
curs between the timebase speeds of 
Ims/div and 0.4ms/div, with no screen 
indication to alert the user (or any men
tion in the manual). This isn’t a prob
lem for an input signal with a repetitive 
waveform, since when operating in 
equivalent mode, the unit just samples 
over a longer period. However, if the 
signal is of a transient nature (non- 
repetitive), equivalent sampling can’t 

provide any meaningful results.
The end result is that the DSO simply 

won’t sample. Presumably, it needs a 
regular trigger from each cycle of the 
waveform to compute its instantaneous 
sampling points. So to the user, it ap
pears that the scope suddenly won’t 
trigger - very confusing.

But as with most software packages, 
there’s no substitute for hands-on ex
perience, and you soon learn the pitfalls 
and advantages of the HL-S20A system 
with a little experimentation.

Performance wise, the specifications 
for a DSO can be misleading. In the 
case of the HL-S20A, the maximum 
conversion rates for equivalent and real
time sampling are 20MHz and 20kHz 
respectively. According to Nyquist’s 
sampling theorem, these clock rates 
should allow us to reproduce waveforms 
with frequencies up to 10MHz and 
10kHz for each mode. But in practice, 
we can expect waveforms at only one 
tenth of the sampling frequency to be 
faithfully reproduced - that is, 2MHz 
and 2kHz.

So don’t think that a DSO with a 
maximum sampling frequency of 20MHz 
has an equivalent performance to a con
ventional 20MHz analog scope - it has
n’t. The HL-S20A for example, will 
produce quite clear images of wave
forms only up to the frequency limits 
mentioned above, where the trace be
comes noticeably ‘stepped’ between 
each sample.

To further confuse matters, the 
manual lists the DSO’s input signal 
bandwidth as 1MHz, which is a lower 
figure than the unit’s capabilities when 
sampling in the equivalent mode. This 
was confirmed on test, where the signal 
had dropped by about 4dB at I MHz.
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However the fidelity of the waveform was still quite 
acceptable.

So the maximum frequency which may be reproduced on 
the HL-S20A is somewhat dependent on your use at the 
time. If changing or transient signals are of interest (real
time), you are limited to a few kilohertz. On the other hand, 
steady-state signals of up to a few megahertz are fine, if 
don’t mind the waveform’s amplitude falling - but reason
ably accurate level measurements are only possible at less 
than a megahertz.

In terms of resolution, the unit will display between 20 and 
80 samples per division, for a standard screen of 10 divisions. 
Although there’s no contest, the software allows the user to 
choose between a line or dot mode for the waveform image 
- the line mode is vastly superior.

However, a close inspection of the hardcopy for both a 
line and dot version of the same waveform was revealing. It 
seems that in the line mode, the software interpolates the 
data by calculating and inserting a point between each actual 
sample. So in this case, the image has a smooth 40 to 160 
points per division, whereas the actual data resolution is still 
the same as in the dot mode (20 to 80 samples/div).

As a typical example of a real-time use, we tried monitor
ing the 240V mains supply for those notorious transients that 
seem to plague industrial areas - like the location of our EA 
offices. This was done via a step-down transformer for safety 
reasons, and to keep the level with the DSO’s maximum 
input level of 40V AC. With the trigger level adjusted so 
that any increase in level (as from a transient superimposed 
on the mains) would trigger the record function, we were 
able capture the image of quite a number of the little 
demons.

However to view these waveforms, we were running the 
timebase at lOms/div, which in turn means that samples were 
taken every 0.5ms (20 samples/div). Now, if a transient had 
occurred for less than this time (say between samples), it 
may have been completely missed. This is the limitation im
posed by a moderate sampling rate of 2kHz.

As a further complication, it appears that while the DSO’s 
circuits organize themselves after a trigger, the very first part 
of the waveform is not recorded. In the above case, the 
spike that actually triggered the DSO was rarely shown, and 
we were only able to record any following anomalies. Never
theless, it was quite an interesting exercise.
Summary

So just how useful is the HL-S20A as a DSO? Well, once 
again it depends upon the area of interest. If you work in the 
radio or high-speed computing field, this unit won’t offer the 
bandwidth that you require - particuarly on transient sig
nals. On the other hand, it may be just the shot for the 
audio or machine control electronics area, where such a wide 
frequency response may not be as crucial.

If you already have a conventional analog scope with a 
reasonable bandwidth, and access to a suitable PC, the HL- 
S20A will certainly increase the total power of your test 
gear. Its hardcopy and mass storage capabilities are a great 
asset, yet the real-time sampling performance is a limitation 
for some tasks. At $940 (including tax), some readers may 
find the price a bit steep - particularly if you have to buy a 
PC as well! However the convenience of indefinitely stored 
waveforms to analyse at your leisure can be quite alluring.

For more information on the Hilink HL-S20A DSO, and 
an enormous range of other computer related products, con
tact Microgram Computers at 17 Barry St, Bateau Bay, NSW 
2261, or phone (043) 32 8651. (R.E.) ' ®

Protel-Easytrax®
Outstanding raine in 
Printed Circuit Board/CAD

Protel-Easytrax, is a new, low cost design 
package for PC users that includes everything 
required to produce professional-quality Printed 
Circuit Board artwork
Our easy-to learn menu-driven design system 
breaks the expert barrier — you 'll be designing in 
minutes, not hours. Our comprehensive 
tutorials guide you through the program’s 
extensive features that take the tedium out of 
board lay-out.
When we say professional — we mean through hole 
component boards to 32 x 32 inches with 6 
signal layers plus ground and pou 'er planes. A 
fully-independent print/plot program is 
included which supports most plotters, dot 
matrix and laser printers, Gerber1 
photoplotting and N/C drill tapes.
Easytrax is a 100% Australian product... and 
user support is only a phone call away.

Téi h Hdony

PROTEL TECHNOLOGY PTY ITT;.
GPO BOX 536F. HOBART. IAS "001

Telephone: ( 0021 "3 0100 Facsimile: ( 002 ) T3 18"1
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50 and 25 years ago..
'Electronics Australia' is one of the longest running technical publications 
in the world. We started as ‘Wireless Weekly’ in August 1922 and became 
Radio and Hobbies in Australia' in April 1939. The title was changed to 
Radio, Television and Hobbies' in February 1955 and finally, to 'Electronics 
Australia' in April 1965. Below we feature some items from past issues.

May 1940
Aust Canned Radio Booms:

A big boom is taking place in the 
recording of transcriptions for radio in 
Australia. The government prohibition 
on the import of foreign transcriptions 
has provided a golden opportunity for 
local firms, which are working at high 
pressure.

One firm has nearly a dozen serials 
running at the present time, giving work 
to a large number of actors and ac
tresses. Some of the transcriptions are 
being exported to other countries. One 
‘star’ actor is reported to be earning 
£150 per week!

Artificial ‘echo’ for Electric Organ:
The recreation of reverberation ef

fects artifically has recently been accom
plished by the Hammond organ inter

ests. The reverberation unit is about 
three feet long, and it may be mounted 
in the output cabinet (loudspeaker en
closure) of the conventional Hammond 
organ.

Part of the electrical output of the 
organ proper is fed directly to the loud
speaker in the usual manner, thus sup
plying the basic tone output. The re
mainder of the output is fed to a driving 
unit resembling the voice coil of a dy
namic loudspeaker.

May 1965
3D Laser Produces Image:

In a Boston hotel suite recently, a 
few dozen normally sedate scientists and 
engineers were playing with a toy 

locomotive, a toy train conductor and 
other such items.

The train wasn’t really there at all. 
But if you stood in exactly the right 
place and looked into a piece of equip
ment, you would have seen it, real as 
life. The toys had been “reconstructed” 
by a technique that looks simple, yet is 
one of the most advanced developments 
in modern science.

The “reconstruction” was done with a 
gas laser made by the Perkin-Elmer 
Corp., and a “hologram,” a special 
photographic plate made by researchers 
at the University of Michigan.

Storm Warning Radar:
High power, long range, ease of in

stallation and relatively low cost are 
four of the main features of Rainbow - 
a new meteorological radar system de
veloped by the Marconi Company. This 
accurate and reliable new system can 
track and pin point storms and rain 
producing clouds within an area of 
125,000 square miles.

Rainbow has been designed to pro
vide an inexpensive equipment suitable 
for use at airports, where it can provide 
first hand meteorlogical information to 
the air traffic control centre. Rainbow is 
also particularly suited to meteorologi
cal surveillance in large areas where a 
number of equipments may be required.

EA CROSSWORD
Across 6. Unit of data. (3)

1. Interest of EA readers. (11) 8. Part of iron. (7)

10. Form of 1 down. (7)
11. Unit of mass. (4)
12. Add data via keyboard. (5)
13. Famous American 

laboratories. (4)
16. Name of effect involving 

temperature and current. (7)
17. Tape machine. (6)
20. Makes a deduction. (6)
22. Type of gauge used to 

measure pressure. (7)
26. Unit of time. (4)
27. Famous Italian scientist. (5)
28. Slow oscillations. (4)
31. Electrical pathway. (7)
32. Notes heard in phone fault.

(7)
33. Abbreviation showing 

copying in progress. (3)
34. Conductive liquid. (11)

Down
1. Ability to do work. (6)
2. Raise to a higher level. (7)
3. Fittings to secure cables. (4)
4. Type of printer. (3-3)
5. Transmit a signal. (4)
6. Bank of cells. (7)
7. Coils used in regeneration.

(8)

APRIL SOLUTION

9. The —- effect is used by a 
certain diode. (6)

14. Source of electrical 
interference. (5)

15. A given name of Maxwell. (5)
18. The laser! (5,3)
19. Physical universe. (6)
21. Concerned with the 

non-metal having the symbol 
F. (7)

23. The condition of being 
opaque. (7)

24. British start. (6)
25. Significant point in orbit of 

satellite. (6)
29. Adjust for optimum 

performance. (4)
30. Useful data (abbr.) (4)
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Company: 
Address:.

Title:
With our easy to drive (by use of Function Keys) 
PLOAD you can have all prices of all our 
products, various quantities with or without 
sales tax. PLOAD has family search for QUICK 
location of components and products which can 
be ordered simply with our order add/print 
facility.
Our update facility is available just by sending 
back your disk with the disk re-order form 
included in the software. The HELP ME text file 
can be printed to assist all users of PLOAD.
Automatic Account facilities available to 
approved applicants.

Phone Number:
.......... Postcode:
Fax No.:..............

•PLOAD is a Trade Mark of So ft rade Pty. Ltd.

I have an IBM* Compatible: UZI XT □ AT O 386 □ Other 
With: □ 360Kb-5.25” Floppy DnvesIZZ11-2Mb-5.25” Floppy Drives!__ I Hard Drive 

□ 720Kb-3.5........□ 1.44Mb-3.5..................
□ other Computer □ No Computer
□ Printer Type_________________________ “

RETURN TO: /(
FREEPOST 18 Novocastrian Electronic Supplies Pty. Ltd. > 
RO. BOX 87, BROADMEADOW, 2292 (049) 62-1358 lllllll

•IBM is a registered Trademark of International Business Machines. •This promotion for IBM 360Kb 5.25” format.



EA Directory of suppliers
Which of our many advertisers is 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 reades, as a guide to the main products sold by our retail 
advertisers. For address information see the advertisements in this or other 
recent issues.

ADVERTISING 
INDEX

Supplier State A B c D E F G
All Electronic Components Vic • • • • •
Altronics WA.NSW • • • • • • •
Acetronics NSW •
Dick Smith Electronics All • • • • • • •
Electronic Brokers Vic •
Electronic Component Shop Vic • • • • •
Emona Instruments NSW •
Geoff Wood Electronics NSW • • • • • •
George Brown Group All • • • •
Jaycar Electronics Eastern • • • • • • •
Pre-Pak Electronics NSW • • •
Preston Electronics Vic • • • • •
RCS Radio NSW •
Rod Irving Electronics Vic • • • • • • •
Scientific Devices Vic •
Sheridan Electronics NSW • • • •
Tandy Electronics All • • • • •
Wagner Electronics NSW • • • •

KEY TO CODING D Components
A Kits & modules E IC chips & semiconductors
B Tools F Test & measuring instruments
C PC boards and supplies G Reference books

Note that the above list is based on our understanding of the products sold by 
the firms concerned. If there are any errors or omissions, please let us know.

Electronics Australia Reader Services
"Electronics Australia" provides the following services: 
Subscriptions: All subscription enquiries should be directed to: 
Subscriptions Depurtment. Federal Publishing Co. PO Box 227. 
Waterloo 2(117. Phone: (02) 693 6666
BACK ISSUES: Available only until stocks are exhausted. Price: 
$4.50
PHOTOSTAT COPIES: When hack issues are exhausted.
photocopies of articles can be supplied. Price: $4.50 per project 
or $9 where a project spreads over several issues.
PCB PATTERNS: High contrast, actual size transparencies for 
printed circuit boards and front panels are available. Price: $5 for 
boards up to 100 square centimetres; $10 for larger boards. Please 
specify positive or negative.
PROJECT QUERIES: Advice on projects is limited to postal 
correspondence only, and to projects less than five years old.

Price: $5. Please note that we cannot undertake special research 
or advise on project modifications. Members of our technical stall 
are not available to discuss technical problems by telephone. 
OTHER QUERIES: Technical queries outside the scope of 
"Replies by Post", or submitted without fee. may be answered in 
the "Information Centre" pages at the discretion of the Editor. 
PAYMENT: Must he negotiable in Australia and made payable to 
"Electronics Australia” Send cheque, money order or credit card 
number (American Express. Bankcard. Mastercard, or Visa 
Card), name and address (see form). All prices include postage 
within Australia and to New Zealand.
ADDRESS: Send all correspondence to The Secretary. 
"Electronics Australia". PO Box 227. Waterloo. NSW 2017. 
Please note that we are unable to supply back issues, photocopies 
or PCB artwork over the counter.

Back Issues ................................................... Photostat copies..........................................
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FLUKE AND PHILIPS — THE GLOBAL ALLIANCE IN TEST & MEASUREMENT

|FLUKE|
®

PHILIPS PHILIPS

How to beat the high cost of cheap meters.
You get what you pay for.

So get the Fluke 70 Series.
You’ll get more meter for your money, 

whether you choose the affordable 73, 
the feature-packed 75 or the deluxe 77.

All of them will give you years of 
performance, long after cheaper meters 
have pegged their fishhook needles for 
the last time.

That’s because they're built to last, in
side and out. So they're tough to break. They 
don’t blow fuses all the time. You don’t 
even have to replace batteries as often.

And they’re backed by a 3-year warranty. 
Not the usual 1-year.

Of course, you may only care that the 
world-champion 70 Series combines digital 
and analog displays with more automatic 
features, greater accuracy and easier opera
tion than any other meters in their class.

You may not care that they have a lower 
overall cost of ownership than all the other 
“bargain" meters out there.

But just in case, now you know.
3 YEAR WARRANTY

FROM THE WORLD LEADER

Analog/digital display 

Volts, ohms, 10A, 
diode test___________
Autorange__________
0 7% basic dc accuracy 
2000 + hour battery life 
3-year warranty

Analog/digital display 

Volts, ohms, 10A. mA, 
diode lest___________  
Audibleconlinuity 
Aulorange/range hold 
0.5% basic dc accuracy 

2000 t hour battery life 
3-year warranty

Analog/digital display 

Volts, ohms. 10A, mA 
diode lesl___________  
Audibleconlinuity 
Touch Hold* function 
Autorange/range hold 
0.3% basic dc accuracy 
2000 + hour battery life 
3-year warranty 
Multipurpose holster

Available from the following Philips Test & Measurement distributors:
ALL STATES: George Brown Group, Dobbie Instruments, Petro Ject.
NSW: Obiat, Ames Agency, Ebson, David Reid, DGE Systems, W F Dixon, 

Novocastrian Electronic Supply, Macalec, Vincom, Blackwoods, 
Emcorp, Tecnico.

ACT: John Pope Electrical, Aeromotive Maintenance Services.
VIC: Radio Parts Group, Mektronics, Factory Controls, Blackwoods, 

Emcorp, Tecnico.

QLD: St. Lucia Electronics, L E Boughen, Colourview Electronics, 
Auslec,Thomson Instruments, Nortek, Emcorp.

SA: Electronic Components & Equipment, AWM.
NT: Blackwoods, Thew & McCann.
WA: Atkins Carlyle, Leda.
TAS: George Harvey Electric. NEW ZEALAND: Control Tech, David Reid.
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