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Large screen 
video displays
Large video screens are now 
found in many hotels, clubs, 
convention centres and offices. 
As the technology improves, they 
may become more common in 
our homes. Here's a rundown on 
how the latest systems work. (See 
page 12)
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EA Editor Jim Rowe was able to 
try out an advance sample of 
Sony’s tiny new CCD-TR55 
video 8 camcorder, released in 
Australia this month. It left him 
asking “Please, Mr Sony, don’t 
make them any smaller than 
this!”. See page 42.
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Micro Networks’ MN5820 
20MHz flash A/D converter (Pri­
ority Electronics); bottom left, 
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strumentation and analysis pack­
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mount PCB designed using 
CADStar (RCS CADCentres).
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Here it is at last - the husky 
13.8V/25A power supply we’ve 
been telling you about. You can 
build it for hundreds of dollars 
less than a comparable commer­
cial supply. See page 84.

High quality 
140W/channel amp

In the second article describ­
ing his great new Playmaster 
‘Pro Series One’ MOSFET 
amplifier, Rob Evans tells you 
how to put it all together. See 
page 98.
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Ever wished that you could 
turn off your TV with the 
VCR’s remote control unit? You 
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of other applications, too. See 
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Simple FM 
receiver for 6m

Another project to encourage 
home construction of ham radio 
gear. Build this low-cost FM 
receiver for 50-54MHz, expand 
it later for the other VHF/UHF 
bands. See page 110.
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Amiga projects
I am writing about the lack of com­

puter projects for the Commodore 
Amiga range of computers, particularly 
the very successful Amiga 500. Most of 
your projects have been for IBM PCs. 
Although the Amiga can run IBM soft­
ware, the Amiga 500 cannot be made 
IBM hardware compatible. I think a lot 
of people are just waiting for Amiga 
projects.

I am particularly interested in an 
Amiga version of the ‘Frame Grabber’ 
that was in your August 1989 issue. 
Also a Genlock project would be useful 
to allow the Amiga to be used with a 
home video camera to create special 
effects.

An audio A/D converter project for 
the Amiga would also be very useful, as 
the Amiga has an inbuilt D to A for 
sound output. This could allow the 
Amiga to sample and edit sounds. A 
memory expander project may also be a 
worthwhile idea.

I hope you will give thought to some 
of the above projects and keep in mind 
the Amiga when designing new 
computer projects.

P. Sinclair,
Christchurch, NZ

Comment: We’ll see what can be done 
Mr. Sinclair. Are there any readers out 
there with Amiga projects they’ve 
developed?

Isolating capacitor
I would like to bring to the attention 

of your readers a matter of safety re­
garding an ‘AC Capacitor’ advertised in 
the Altronics catalogue on page 60. The 
2uF 440-volt AC capacitor is quoted as 
“As used in mains isolation applica­
tions...”

This caught my eyesight straight 
away, as I remember putting 0.47uF ca­
pacitors across the 240V switch contacts 
of a turntable once, and the turntable 
was quite happy to continue running 
due to the low reactance (ac resistance) 
of the capacitor at 50Hz.

A 2uF capacitor has a reactance of 
1591 ohms at 50 hertz, which means 
that 150 milliamps can flow through a 
circuit with this capacitor in series. I be­
lieve that current above 30mA at 240- 
volts can kill a human, so that makes a 

2uF capacitor totally unsuitable arid 
downright deadly for mains isolation 
purposes. It may be suitable for sup­
pression purposes, if it can handle the 
continuous 150mA.

A copy of this letter has also been 
sent to Altronics, perhaps a sticker 
could be produced to stick over the cur­
rent advertisement. I’m sure some hob­
byists’ lives could be at stake if some 
sort of broadly distributed correction is 
not made.

Perhaps the magazine could print a, 
range of applications for such a capaci­
tor, and print the formula for reactance 
and current flow.

Mervyn Jack, 
Cobram, Vic.

Comment: Thanks for the note, Mervyn. 
We suspect that this was an oversight, 
and Altronics will correct it as soon as 
possible.

Low incentive
Your editorial in the June issue points 

to a decline in the numbers seeking ca­
reers in science and engineering, and re­
lates this to a lack of support from gov­
ernment and society for such endea­
vours.

While there is some validity in tying 
the decline to negative perceptions of 
these disciplines from their relationship 
to environmental problems and the like, 
there is a far more fundamental reason 
- cold, hard economics.

School leavers have little incentive to 
seek a career in science or engineering 
as professionals, let alone as technicians 
when far greater rewards are available 
in other areas such as commerce and 
the law, with far less onerous entry re­
quirements. Just by way of example, a 
recent advertisement in a national news­
paper listed the average income of a 
group of professionals in the financial 
services industry as being of the order 
of $70,000. Which engineers or scien­
tists could ever hope to attain such in­
comes?

This relates to the supply side of the 
problem. On the demand-side, rela­
tively few scientists, engineers and tech­
nicians are required by industry because 
the community’s financial resources, 
rather than being committed to produc­
tion, are committed to the takeover in-
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dustry. Far larger profits are to be made 
by borrowing to take over established 
firms than by investing the same money 
to produce more, better and different 
goods.

The Government encourages these- 
takeover merchants to shift the cost of 
their borrowings to the taxpayer and in 
the case of overseas borrowings, to the 
community at large, via exchange rate 
effects. Politicians of both colours also 
lend respectability to the ‘entrepreneurs’ 
who behave so antisocially, by gracing 
their family functions and publicly lio­
nising them.

It is good to see your magazine begin 
debate on these issues. Perhaps if those 
of us with technical interests are pre­
pared to stand up and be counted, we 
can start a bandwagon which will enable 
the trend to be reversed. Otherwise, 
Australia’s future will be bleak indeed.

Bob Hinds, 
Wulguru, Qld.

Comment: You’ve summarised the situa­
tion very well Bob. But how do we 
change hearts and minds?

Takayanagi tribute
I refer to your April 1988 article on 

Kenjiro Takayanagi, the Japanese TV 
pioneer. I offer some anecdotes which 
hopefully will be of interest to you and 
the magazine.

My relationship to this wonderful man 
came through his son-in-law, the late 
Jwyia Ishibachi - Shihan, whose daugh­
ter Penelope married my late good 
friend, Professor John F.Nakoa - 
Shihan, PhD, D.Litt.

Takayanagi’s most prized possession 
and favourite of the families was the 
‘Stop Gap’ mechanical spinning disc 
transmitter and the ‘photographs’ were 
likened to Rotgenology (x-rays) and the 
work done by the Russian Armenian 
Jew Kirlian, whose fame is based on the 
fact that he had had little or no formal 
academic training of a scientific nature 
but the gift of his touch and living 
photography.

Takayanagi however was an academic 
recluse of high tertiary fame and ability. 
Son-in-law Ishibachi (1910-75) was a 
classical martial artist with a love for 
music (he was a trained baritone), who 
taught at the Inter-Zen-Kyshido-Karate- 
Kan in Nara, Japan and the University 
at Meji. He remembered well being a 
voluntary guinea pig and being ‘zapped’ 
more than once by his father-in-law’s 
inventions! When Ishibachi was in his 
early twenties he went with his future 
father-in-law to the United States and

continued on page 167

EDITORIAL 
VIEWPOINT
The dawn of another 
exciting electronics decade

Well, here we are again at the start of another decade, and one in which 
we’re likely to see even more rapid developments in electronics than we’ve 
seen - and tried to keep up with - in the last.

Even though we seem to be going through a slower period right at present, 
my guess is that big things will ultimately take place in electronics during the 
1990’s. Satellite communications look set to undergo much more rapid expan­
sion, and the same could well happen in opto-electronics and photonics.

We may not see full high-definition TV this century, perhaps, but we may 
well get something almost as good: enhanced compatible television, similar to 
the ‘Clear Vision’ system currently creating so much interest in Japan. And 
inevitably we’re going to see personal computers become cheaper, smaller, 
more powerful and even more pervasive.

I'm sure we’ll also see microprocessors making greater inroads into things 
like test equipment — although many test instruments seem to have become 
‘microprocessorised’ already.

Just how much of an active part Australia’s electronics industry will take in 
these developments remains to be seen, of course. There are lots of oppor­
tunities, although based on past performance it doesn't seem likely that local 
firms will pick up and run with more than a small proportion. The old ‘She'll 
be right' attitude of apathy is still far too strong, 1 suspect.

Whatever happens, though, and wherever it happens you can expect to find 
Electronics Australia bringing you the details. It's very much a part of our 
mission to keep our readers up to date with developments both here and 
overseas, and we’ll be striving to do this even more effectively in the coming 
decade.

For a start, you should find plenty of informative reading inside this An­
nual Digest Issue. There are articles for the consumer, for the professional 
and for the hobbyist - including the start of a new series introducing elec­
tronics for the beginner. So read and enjoy, with our compliments.
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What's New In
HOME ELECTRONICS

What happened in 1989, 
and what to expect in 1990
In each year’s Annual Digest issue, we review what has 
happened in home electronics during the previous year, and 
try to predict what might happen during the coming year. 
Here’s our attempt for this year:

In many ways 1989 did turn out to be 
a rather quiet year in terms of home 
electronics, as we predicted. A year of 
consolidation and steady - if in some 
cases quite rapid - growth in existing 
market areas, rather than dramatic 
changes and the arrival of revolutionary 
new products. And it turns out that 
most of the new products that hadn’t 
quite ‘made it’ to market by this time 
last year still haven’t.

A good example of this is DAT (digi­
tal audio tape) recorders, which still 
haven’t been released on consumer mar­
kets outside Japan. In a practical sense 
this is exactly the situation as existed 
last January: but as it happens, this 
doesn’t mean that DAT has died.

In fact quite a lot of negotiation has 
been going on the during the past 12 
months, between the hardware and soft­
ware sides of the audio industry, to 
thrash out an acceptable solution to the 

copyright conflict which has been re­
sponsible for the DAT stalemate. And 
only a couple of months ago, a solution 
was agreed upon - in the form of the 
Serial Copy Management System 
(SCMS), details of which were given in 
EA last month.

So despite the stall of more than 12 
months, DAT now looks likely to move 
ahead. We may well see the first SCMS- 
fitted DAT machines in Australia by 
the middle of the year, with more likely 
to arrive soon after. They won’t be 
cheap, of course (probably around 
$2000 - $3000), but the quality of 
reproduction is virtually indistinguish­
able from CD’s - and the new SCMS 
machines should allow direct digital 
dubbing from CDs, although only for 
one generation of dubbing.

Another new product that still didn’t 
take off in 1989 was CD-video, or 
‘CD-V’. There have certainly been a 

few CD-V players available, but the 
promised release of loads of software 
doesn’t seem to have happened, and un­
derstandably there hasn’t been much in­
terest by consumers.

It’s perhaps still possible that the soft­
ware may eventuate, and CD-V will 
spring to life. However as time passes, 
this is looking less and less likely. It 
may well be that our prediction of this 
time last year was right, and CD-V is a 
dead duck - like videodisc before it. In 
any case most consumers seem to be 
quite happy with video on magnetic 
tape, it seems.

Talking about video and tape, the 
VHS system seems to have held its own 
in the home playback and time-shift 
segment of the market, while Video-8 
has continued to grow in the home 
movie/camcorder area. Hard sales fig­
ures are notoriously elusive in this area, 
but it looks as if the 8mm format now 
dominates with VHS-C trailing.

On the other hand, the new enhanced 
video formats (S-VHS, ED-Beta and 
Hi-8, or high band Video 8) still haven’t 
really taken off. Market growth seems 
to have been very slow indeed, with 
only a trickle of new machines, very 
low-key advertising and almost no pre­
recorded software to boost buyer moti­
vation. Again this was exactly as we

New digital 
message machine

To meet an increasing need for a reli­
able and durable audio message re­
corder player, Audio Telex has intro­
duced the TR900 Digital Message 
Player. This is suited for offices, facto­
ries, fun parks, art galleries, museums 
or any location which requires a contin­
uous message to be replayed.

Previously, the most common method 
of producing a continuous audio mes­
sage was by means of an audio tape and 
recorder. These are prone to quality de­
terioration, jamming, interference and 
of course, they wear out! The TR900 
uses a solid state microchip, so it 
doesn’t wear out. There are no moving 
parts and it will play indefinitely.

TR900 provides four channels of natu­
ral speech recording and playback, for 
repetitive message applications without
8 ELECTRONICS Australia, January 1990



predicted last January — sorry about the 
gloating, but we’re not usually so good!

One problem with the enhanced video 
formats may be that to get their full 
benefit, you really need to use a match­
ing high resolution video monitor with 
separate luminance and chrominance 
inputs. So changing over doesn’t just in­
volve replacing one’s present VCR, but 
the existing colour TV as well; this will 
involve quite a cost hurdle, for most 
consumers.

Together with the apparent shortage 
of pre-recorded video software in the 
enhanced formats, this is probably the 
reason behind the market’s continuing 
ho hum attitude — despite the obvious 

technical advantages. And presumably 
because there are so few machines in 
the marketplace, the software vendors 
still haven’t committed themselves yet. 
So we have a classical ‘chicken and egg’ 
situation, suggesting that S-VHS and 
the other enhanced formats will prob­
ably again grow only slowly in 1990.

What about high definition TV 
(HDTV)? Good question. This contin­
ues to be in the ‘coming soon’ category, 
so we were also fairly right about this in 
last year’s predictions.

The Europeans have pushed ahead 
developing their EUREKA-95 standard, 
which uses 1250 lines, 50Hz field rate 
and 2:1 interleaved scanning and retains 
some compatibility with the existing 
PAL and SECAM systems. Similarly 
the USA is gradually evolving a system 
which will be compatible with its exist­
ing 525 line/60Hz NTSC system, despite 
its apparent initial interest in the 1125 
line/60Hz/2:l system developed by NHK 
in Japan.

Meanwhile in Japan itself, the real 
pioneer of HDTV, NHK began in June 
to broadcast 1 hour of non-compatible 
HDTV programmes daily to DBS and 
cable subscribers. However the set 
makers are hedging their bets, and 
starting to produce receivers for the 
other systems — as well as for transi­
tion-phase systems such as the Ex­
tended-Definition TV (EDTV) or ‘clear 
vision’ system. This is essentially an 
enhanced and compatible version of 
NTSC, using digital processing in the 
receiver to cancel ghosting and double 
the effective field scan rate.

In Australia, all we’ve had over the 
last few years has been a few demon­
strations of the various HDTV systems 
- the last being the EUREKA system 
which was displayed in Sydney in 
November. They’ve all been very im­
pressive, but which one we’ll finally see 
is anyone's guess.

Generally speaking the viewing public 
doesn’t seem to be impatient for the 
arrival of HDTV. In fact most people in 
Australia seem to be quite happy with 
our existing 625 line/50Hz PAL system 
- including the existing broadcasters, 
currently beset with economic problems. 
So our guess is that you shouldn't ex­
pect to see much real action on the 
HDTV front in 1990, either.

When it comes to TV receivers them­
selves, superficially these have again 
changed only slowly during the last 12 
months. Our prediction again proved 
fairly accurate, with the main changes 
being in the area of assembly simplifica­
tion and greater reliability, via greater 
use of LSI chips, and the provision of 
additional features such as picture 

freeze and ‘picture in a picture’ using 
digital technology.

Small-screen personal portables using 
active-matrix LCD screens have become 
more readily available, although public 
acceptance hasn’t been wildly enthusias­
tic. High-end consoles with relatively 
large screens have been rather more 
successful, although these are still not as 
popular in Australia as they seem to be 
in the USA and Europe.

Our prediction is that both of these 
areas will grow only slowly again in

In the radio market, AM stereo still 
hasn’t really taken off, with few receiv­
ers available and most consumers still 
either unaware of its existence, or unin­
terested. As yet there is no decision as 
to whether Australia will adopt the 
Radio Data System (RDS) which has 
begun to take off in Europe, and so it 
seems unlikely that we’ll see any action 
here in 1990.

The real action seems more likely to 
take place in the area of communica­
tions, with fax machines now really 
booming and starting to move into the 
home as well as the office. We may also 
see the start of true cellular mobile and 
portable phones, later in the year.

So again 1990 seems likely to us to be 
a relatively quiet year in terms of con­
sumer electronics — more of the same, 
in fact. The main event might be the 
long-awaited appearance of DAT 
machines, at last, with everything else 
undergoing gradual evolution rather and 
revolution.

At least that’s the way we see it. But 
we could easily be wrong - so keep 
reading these pages!

the maintenance required with tape 
based systems. Each channel is 10 sec­
onds long and channels can be used 
separately or linked together to provide 
40 seconds of continuous message. An 
optional circuit change will increase 
each channel up to 30 seconds for a 
total of two minutes.

Recording of a message is achieved by 
simply plugging in a microphone or 
other programme source. One popular 
application for TR900 is to intersperse 
messages with music for ‘music on 
hold,' for PAXB’s, shopping centres, 
supermarkets or any point of sale 
applications.

TR900 costs about the same as a good 
quality tape recorder, but requires no 
maintenance and will last at least 10 
times longer. For further information 
contact Audio Telex Communications, 
on Sydney (02) 647 1411.

Economy CD players from Sony

Sony has just released the CDP-270 
(430mm full size) and the CDP-M27 
(355mm midi size) compact disc players, 
with features and benefits you would 
not find in players under $400 
previously.

The new players are designed to fit 
harmoniously into virtually any home 
stereo system. They use a four times 
oversampling digital filter with dual 
D/A converters, to deliver the full range 
of dynamic CD sound. However, per­

haps their most outstanding feature is 
the custom edit feature allowing the 
user to time edit, programme edit and 
time fade track selection for transfer to 
tape. This enables editing versatility and 
maximum tape utilisation, previously 
found only with more expensive models.

The CDP-270 and CDP-M27 are 
available through the Sony dealer 
network, with the CDP-270 having a 
suggested retail price of $349 and the 
CDP-M27 at $319.
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tape from BASF
Those who predicted CDs would 

mean the end of audio cassettes may 
need to think again, with the latest 
audio tape released by BASF. The com­
pany's new Chrome Maxima II is being 
promoted as 99.9% noise free.

In fact BASF has launched a bold ad­
vertising campaign, which includes 
70mm cinema advertising, challenging 
listeners to tell the difference between 
the same music on BASF Chrome 
Maxima II and a CD.

BASF Australia’s Division Manager 
— Consumer Products, Jim Hall, said 
the campaign had been a huge success 
in United States when it was launched 
at the Consumer Electronics Show in 
January and later in Europe.

“Listening tests have shown most peo­
ple can’t tell the difference between the 
new Chrome tape and CD,“ said 
Mr Hall.

At the US launch in Las Vegas, 
BASF tested audio buffs with 10 sample 
pieces of music each 12 seconds long. 
They had to tell which was Chrome 
Maxima II and which was CD. Of 529 
candidates, only 11 got more than nine 
correct and two of them admitted they 
guessed right. Two sound engineers and 
three specialist journalists were among 
those with a good ear.

“With the phenomenal success of 
CDs, consumer demand for sound qual­
ity has increased enormously. This also 
applies to blank and pre-recorded 
cassettes, so as tape manufacturers we 
have had to improve our products 
accordingly," Mr Hall said.

Mr Hall explained that the new tape 
has two ultra-coercive chrome dioxide 
layers, homogeneous matched particles, 
improved pigments in the upper layer 
and a smoother tape surface. It offered 
a dynamic range of 66dB without a 
noise reduction system, and up to 79dB 
with Dolby C.

Technics multi-CD 
player uses turntable

Technic’s new SL-PC10 CD turntable 
is both fully featured and economically 
priced.

The SL-PC10 can be loaded with up 
to five discs for continuous play. The 
advantage of a CD turntable over a 
multi-stackable CD is that the top-load­
ing, flat design allows the user to 
change individual discs during play, so 
as not to interrupt the music.

Super VHS video tape released by BASF
BASF has released a new range of 

video tape specially formulated for the 
Super VHS standard. Super VHS pro­
vides distinctly improved picture sharp­
ness with its 5MHz resolution, com­
pared with the VHS standard of 3MHz.

BASF Australia’s Divisonal Manager 
- Consumer Products, Jim Hall, said 
extremely fine particles of magnetic pig­
ment were needed for Super VHS 
recording. High performance binders 
had also been used in the new tape to 
ensure the highest possible reliability 
and to optimise tape running, especially 
in camcorders, he said.

The cassette housing is designed to 
automatically switch the recorder to 
S-VHS mode. Normal casettes recorded 
in Super VHS mode would have greater 
picture noise, but Super VHS tapes

The player features 20-step random 
access programming so you can play 
tracks in any order, or just let each disc 
play one after the other for up to six 
hours continuous music.

A quadruple oversampling digital fil­
ter and one digital-analog converter 
(DAC) per channel ensure top quality 
sound reproduction.

The SL-PC10 can also play CD singles 
without the need for an adaptor ring 
and is remote compatible via the Tech­
nics SA-R177 AM/FM stereo receiver.

used in normal VHS recorders would 
provide outstanding picture quality.

BASF has released the Super VHS 
tape in SEI80 and SEC30 for the Super 
VHS-C system.
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Sharp Corporation estimates that by 
the end of 1989, over 70% of all Aus­
tralian homes had a video recorder, 
with more and more consumers inter­
ested in models offering greater 
sophistication.

Sharp has released a number of new 
models to meet these expectations.

Among the new range is the latest 
Sharp ‘Chatterbox’ model, the VC- 
T310X, which has a ‘talking’ command 
control.

This is truly a TV ‘mate’ for those 
who are still a little overwhelmed by 
high technology. They can now operate 
the video by following the machine's 
easy, step-by-step guidelines - given in 
a feminine voice.

Video buyers may also choose the 
sister model VCT-510X, which in addi­

i Ö C33 ö CZ3

New stereo FM/AM tuner
Akai has introduced a 16 station 

programmable FM/AM stereo tuner, 
the AT-52.

As a follow-on to the existing ‘Refer­
ence Master Series’ quartz synthesized 
tuner (AT-93). the AT-52 is a quartz 
synthesized stereo FM/AM tuner offer­
ing selectable IF bandwidth for better 
FM reception, a 5-way tuning system 
for greater tuning convenience, and FM 
mute system.

The tuner employes high voltage twin­
variable capacitor diodes and all tuning 

tion to the talking command control has 
a four-head long play facility which al­
lows a single 4-hour tape the ability to 
record for up to 8 hours.

Additionally, the Sharp ‘Chatterbox’ 
has variable speed slow motion and 
noiseless still frame functions, all oper­
ated from the remote control.

Another new model in the Sharp 
video range is the VC-A615X, with a 
63-function ‘Command Control’ remote 
unit.

No longer will you have to bend down 
on hands and knees to program the 
video. Now you just instruct it from the 
comfort of your armchair to tape your 
favourite show.

The long play facility again allows you 
to record up to 8 hours on a standard 4 
hour tape.

»

from Akai
stages use high performance dual-gate 
MOSFETs in both RF and mixer stages. 
Akai also uses a proprietary advanced 
linear IF filter for increased stereo sepa­
ration and reduced signal distortion.

The tuned station frequency is dis­
played on a large LCD (Liquid Crystal 
Display(, together with a 5-segment 
signal strength meter indicating station 
strength.

Memory tuning offers the facility for 
storing up to 16 pre-set frequencies via 
‘memory buttons'.

New VHS-C tapes 
from TDK

Timed to coincide with the recent 
overseas unveiling of tabletop VCR 
decks that are able to play both VHS 
and VHS-C tapes without the use of an 
adaptor, TDK (Australia) has intro­
duced two new VHS-C video tape 
formulations.

Known as ‘Super Avilyn Technology 
Plus,' the two improved grades com­
prise new E—HG (Extra-High Grade) 
and new HD-XPRO (High 
definition-Excellent Grade). The ’new' 
prefix indicates the latest formulation 
upgrade.

TDK says that the magnetic material 
of the tapes (Super Avilyn) has been 
made finer. However, making magnetic 
particles finer creates other problems 
such as agglomeration (or bunching up). 
To overcome this problem TDK have 
developed Particle Surface Control 
Technology, which results in a high den­

sity coating of evenly distributed parti­
cles in the magnetic layer. They have 
also paid special attention to particle 
orientation, allowing the full potential 
from the magnetic layer to be realised.

The tapes also use a TDC (three 
dimensional compound) binder that is 
specifically designed to individually bind 
the ultra fine magnetic particles to­
gether as well as bond the magnetic 
layer firmly to the base film.

The new E-HG offers a TPO1 of 263 
and is designed for home filming and 
library building in both LP and EP play 
modes. It is designed for both indoor 
and outdoor applications, is available in 
EC-30 playing time and has an RRP of 
$18.30.

The new HD-XPRO has a TPQI of 
283 and is designed for mastering, edit­
ing masters, and professional film 
applications.

It is available in EC-30 playing time 
and has an RRP of $27.50. ®
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Although still not as common in Australian domestic 
loungerooms as they are in the USA, large video screens are 
now found in many hotels, clubs, convention centres and 
sporting venues. And as the technology improves, they’ll no 
doubt find their way into our homes as well...

by DEREK J. POWELL
The first video projectors began ap­

pearing in Australia just on a decade 
ago. They were blurred, dull and 
decidedly ungainly, but they spurred an 
appetite for really BIG video pictures 
that continues to grow.

Wherever people gather, it seems that 
there is a demand for large screen 
video. In education, medicine, conven­
tions, business meetings and even at 
pubs and sporting events video is 
becoming indispensable.

Specialist cinemas are turning to video 
projection, to cut costs. Australia is 
now seeing live satellite broadcasts of 
special sporting events, and at large 
rock concerts where performers are too 
far away to be clearly seen, ‘Video PA' 
is becoming commonplace - to zoom 
close-up shots of the musicians onto a 
giant screen.

Large screen video is even now find­
ing its way into homes. The wall-sized 
TV has long been a domestic dream, 
and manufacturers report that projec­
tion systems are finding steady demand 
among high end video buffs in Japan 
and the USA.

Current technology
So how is large screen reproduction 

of video accomplished? There are three 
basic techniques for displaying video 
pictures to an audience: direct view 
picture tubes (or increasingly LCD dis­
plays); giant ‘light bulb' display systems 
as are seen at the sporting grounds; and 
video projectors. We’ll look at the alter­
natives in turn.

The first question must be: “Why not 
simply use a bigger picture tube?” 

Great strides have been made in picture 
tube technology over the past three 
years, with most manufacturers now 
able to offer models with screen sizes in 
the 65 - 95cm range.

However various factors, particularly 
glass strength and weight, still limit the 
practical size of a picture tube. Large 
colour LCD displays are still some way 
off, although all the industry pundits are 
predicting that this is the way we will be 
watching TV beyond the year 2000 (or 
maybe 2010).

For large outdoor venues, ‘Score­
board’ video displays such as the Mitsu­
bishi ‘Diamond Vision’ are the only al­
ternative, but as they use enough power 
for a small city and require a minimum 
viewing distance of about 50 metres, 
their application is obviously limited. 
(See EA January 1987 for a description 
of the system at the Sydney Cricket 
Ground.)

An interesting crossover between the 
first two categories is the ‘Videowall’. 
Four, nine, 16 or more monitors are 
stacked closely together and special 
digital processing splits and expands the 
signal, so that one large picture can be 
spread across all the screens.

A Videowall can do more than just 
show one large picture however, and 
with its capability for special effects, it 
is best considered as an entertainment 
art form in its own right.

This leaves projection onto a screen 
surface as the most practical way to 
produce large video pictures, so it is on 
this branch of display technology that 
we will concentrate.

The vast majority of video projectors 
in use today employ high brightness 
cathode ray tubes (CRT’s), coupled to a 
lens system which projects the image 
onto a screen.

The systems we saw in the early 
1980’s (often disparagingly called ‘Pub 
Projectors’) used a one piece design, 
with a mirror to provide a longer 
projection path to the integral screen. 
The screen, usually 120 to 150 centime­
tres diagonal, was parabolic in shape - 
often with an aluminium foil screen 
surface to provide high optical gain.

This was necessary because of the 
comparatively poor light output from 
early projection tubes. The acceptable 
viewing angle of these screens was quite 
narrow and the audience was restricted 
to a small area on either side of the 
centre line.

Other types emerged which used rear 
projection screen surfaces. The appear­
ance of these units was more like a 
conventional television set.

The projection tubes were mounted at 
the bottom, and reflected from an inter-
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nal mirror onto the rear of the projec­
tion screen. The screen was usually 
around 120cm (48") diagonal. These 
types are still available from several 
manufacturers, but are rapidly being 
overtaken by large direct-view CRT 
sets, which produce crisper and brighter 
images.

In late 1982 the first of the present 
generation of CRT projectors appeared 
in Australia. These were much smaller 
and used a separate curved or flat 
screen. Similar units are available from 
a number of manufacturers including 
Sony, Panasonic, Barco, Electrohome 
and others. Most sell for between eight 
and twelve thousand dollars.

Most current projectors feature 
switching between composite video and 
RGB inputs, although very few provide 
an inbuilt TV tuner. To enhance their 
flexibility with input sources, many 
provide decoders to handle NTSC and 
SECAM video signals as well as the 
Australian PAL system.

‘Data Projectors’ are a special class of 
video projector designed to accept RGB 
signals from a wide range of computers. 
Their design is different in a number of 
critical areas.

Firstly, their deflection circuits can 
handle horizontal line rates far above 
the 15.625kHz of standard video signals. 
Indeed most Data Projectors these days 
can scan to the 35kHz horizontal rate 
required by the IBM PS2 and Apple 
Macintosh II computers.

The latest generation of projectors are 
able to double even that figure. In addi­
tion, the lenses and wideband video am­
plifiers found in Data Projectors offer 
resolution several times that of standard 
video projectors.

The ‘business end’ of the projector 
consists of three high brightness CRT’s, 
coupled to three projection lenses. Each 
tube handles one colour — red, green or 
blue, and each has its own yoke and 
deflection circuitry. Standard tube size 
is 14cm (5.5"), though tubes of up to 
23cm (9") have been used for increased 
brightness and sharpness.

The projection tubes themselves oper­
ate at extremely high brightness, with 
accelerating potentials of up to 50kV. 
As around 80% of the energy produced 
in the tube is converted to heat, the 
tubes have to be liquid cooled.

A mixture of ethylene glycol and 
water is sandwiched between a glass 
coverplate and the CRT faceplate. 
Convection currents in the liquid radiate 
the heat more effectively than the glass 
envelope. This reduces the thermal 
stress on the faceplate and lowers the 
operating temperature of the phosphor,

Three-tube CRT projectors are currently the most flexible devices for 
presenting video pictures to a large audience.
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mo^.ern receivers and monitors, video projectors generally require 
complex alignment to produce well converged pictures.

matchin9 lenses from a Barco video projector. The 
tube on the left has been partly drained of its cooling fluid.
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allowing higher brightness levels to be 
achieved.

Some early projectors made do with 
two tubes (green and magenta), while 
there have also been more recent at­
tempts to improve the brightness by 
using four and even six tubes. (Align­
ment and convergence of these mon­
sters is not for the faint hearted!)

The projection lenses are quite large, 
with up to six high precision elements. 
Because of the need for minimal light 
loss, they are designed to be super fast 
- with an effective aperture of f/1.0.

Current state-of-the-art lenses use a 
combination of aspherical plastic and 
glass elements. Extra elements allow the 
centre of the picture to be focused sepa­
rately from the corners, so that high 
gain curved screens can be used.

Virtually all CRT projectors can be 
aligned for varying screen sizes. Most 
will cope with a picture width of 
between one and a half and five metres.

Provision is also made for reversing 
the direction of both the vertical and 
horizontal scans. Switching the vertical 
scan mode allows for the projection unit 
to be floor mounted, or hung upside 
down from the ceiling. Horizontal scan 
reversal permits use of a mirror to 
shorten the projection distance, or for

Internal layout of a typical three-CRT video projector. On the right are the 
projection lenses mounted in front of the red, green and blue projection 
CRT’s. The yokes can clearly be seen just to the right of the main circuit 
boards, which are stacked vertically on a mother board at the bottom. The 
convergence adjustment panel, which normally sits above the yokes, has 
been removed for clarity.

Most video projectors use 14cm high brightness tubes. The liquid cooling 
medium has been partly drained from the tube on the left.

rear projection screen surfaces to be 
employed.

Alignment and convergence of the 
three tubes must be performed each 
time the projector is installed, and peri­
odically ‘tweaked’. Although complex in 
practice, the theory is actually quite 
straightforward.

With only the green tube switched on, 
the lens is focused and the overall 
geometry of the green raster adjusted. 
An inbuilt crosshatch generator simpli­
fies this procedure. Then the red and 
blue tubes are focused and aligned with 
their respective convergence controls, so 
that the three scans overlay exactly. 
Some 50 or more controls may be 
involved in the convergence procedure.

The final result, in a darkened room, 
is extremely good and a single projector 
on a three or four metre wide screen 
can cater for audiences of'several hun­
dred. However, like a cine projector, 
the picture is quickly washed out by 
strong ambient light and it cannot cope 
with uncontrolled daylight at all.

Light valve projectors
In the quest for larger, brighter and 

sharper pictures other methods must be 
used. The most developed of these in­
volve devices called ‘light valves’. In a 
light valve projector the electronic 
raster does not scan a phosphor coated 
tube to produce a glowing picture. In­
stead the raster is used to modulate the 
output of a separate light source.

The light valve arrangement used in 
the ‘Taiaria’ projector from GE consists 
of a Xenon arc light source with a 
Schlieren optical system.

This is how it works. Light from the 
arc lamp is projected through a grating 
(the input bars) onto a transparent con­
trol plane. On the control plane is a 
film of special oil, which deforms when 
scanned by a beam of electrons.
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The Schlieren optical system forms the basis for several Tight valve’ video 
projection systems. Instead of producing a glowing trace on a phosphor, the 
electron beam deposits a charge on a thin layer of oil. The charge deforms 
the normally smooth surface of the oil so that it acts as a diffraction grating. 
Light from the lamp, which passes through the pattern of input bars is 
normally blocked from the screen by the precisely matched pattern of the 
output bars. However where the oil layer is disturbed, the light rays are bent 
so that they miss the output bars and are projected onto the screen.

When light strikes an unmodulated 
surface, it is simply transmitted through 
and blocked by a precisely aligned set 
of output bars which match the input 
grating.

The fluid control layer is addressed by 
a beam of electrons which is velocity 
modulated by the input video signal. 
The thickness of the control layer varies 
according to the charge deposited on 
the surface of the oil by the electron 
beam.

Light striking a deformed area of the 
control surface is refracted and dif­
fracted by an amount proportional to 
the depth of the deformation and passes 
between the output bars, then through a 
lens to the screen.

Unlike CRT projectors the overall 
brightness of the system is determined 
by the power of the projection arc lamp 
and the electron beam raster is merely 
the controlling element.

Colour is produced by splitting the 
white light from the lamp into green 
and magenta via dichroic filters. The 
input slots let the green and magenta 
light through to the fluid control 
surface. The electron beam is modu­
lated so that it forms three grooves 
(deformations) in the oil layer, one for 
each primary colour.

Each groove acts as a diffraction 
grating, producing a spectrum of colour 
from which the desired colour is se­
lected by the pattern of the output bars. 
As there is only one electron beam and 
light source, there are no convergence 
adjustments.

Light valve projectors of this type are 

currently significantly brighter than 
CRT types. They can produce pictures 
up to 10 metres wide, and feature inter­
changeable lenses for flexible position­
ing relative to the screen. Light valve 
projectors are expensive, however - 
typically an order of magnitude more 
than CRT types.

An interesting variation on the light 
valve just described, is employed in the 

The Schlieren optical system forms the heart of the General Electric ‘Taiaria’ 
video projector. The electron beam ‘etches’ a pattern of grooves in the 
deformable fluid control layer. The depth of the groove is proportional to the 
picture brightness at that point. Light from the xenon arc lamp is bent as it 
passes through the grooves, so that it passes through the output bars to form 
an image on the screen.

Eidophor projectors manufactured by 
the Gretag company of Switzerland. 
Here the control layer is formed on the 
surface of a concave mirror and there is 
only one set of bars in the light path.

The light from'the arc lamp is di­
rected through a condenser lens onto a 
set of mirrored bars, tilted at a 45° 
angle. The light is then reflected onto 
the viscous liquid on the spherical 
mirror. When the control layer is un­
modulated, the light is reflected back 
down the same path to the mirror bars 
and returns to the lamp house.

When the control layer is deformed 
by the scanning electron beam, the re­
flected light is deflected, and instead of 
following the path back to the light 
source, it bypasses the mirror bars and 
passes through the projection lens to 
the screen.

The depth of the deformation in the 
control layer, which is proportional to 
the modulation of the electron beam, 
determines the degree of deflection of 
the incident light and hence the propor­
tion of light which appears on the 
screen, versus that reflected back to the 
source by the mirror bars.

Two different principles can be em­
ployed for colour operation. In the field 
sequential mode, the field rate is tripled 
and the electron beam is fed by sequen­
tial fields of red, green and blue infor­
mation. A mechanical colour filter 
wheel is interposed between the light

ELECTRONICS Australia, January 1990 15



Large screen video

source and mirrors, synchronised to 
provide red, green or blue light during 
the appropriate scanning periods.

In the simultaneous colour version 
there are three light valve units with 
individual control layers, electron guns 
and mirror bar systems for the R, G 
and B channels. The light from the 
lamp is split by dichroic mirrors into the 
three primary colours for the individual 
channels.

The top of the line Eidophor systems 
produce superb pictures up to 17 metres 
wide, but are extremely expensive. 
They are also quite hefty. The projector 
with its electronics racks and power 
supplies weighs around a tonne, and 
consumes 16.5kW of power.

Using LCDs
Much work was done on liquid crystal 

based light valves in the first half of the 
1980’s. Several systems were marketed 
for specialised data projection applica­
tions, in which an image was formed on 
a liquid crystal surface by addressing the 
crystal with light from a CRT or 
scanning laser beam.

The liquid crystal image was illumi­
nated by a powerful lamp and then 
projected onto a screen. The system 
was and is capable of extremely high 
resolution character display, but several 
seconds are needed to produce a single 
image - so moving pictures were not 
practical.

Developments using LCD arrays in 
which each pixel was electrically ad­
dressed have been spectacularly success­
ful in the last three years. A number of 
LCD data projection plates are now on 
the market.

This system was developed by the Hughes Aircraft Company for projection of 
command and control information. Light from the CRT falling on the rear 
surface of a special sandwich of liquid crystal material causes the crystals to 
rotate and form a corresponding image on the front surface. This image is 
illuminated by a powerful lamp and its reflection is projected onto the screen. 
Currently, this system can only be used for projection of characters or 
graphical data.

In the ‘Eidophor’ video 
projector, the electron 
beam scans the oil layer on ’* 
the surface of a spherical i 
mirror. The deformations k 
left by the deposited 
charge correspond to the 
brightness of the video 
signal at that point. Light 
rays from the lamp are bent 
by the oil layer as they 
reflect from the mirror 
surface.

10 11 12 13

These resemble the LCD screens of 
many laptop PCs, and work in exactly 
the same way. Each pixel is a liquid

crystal element which can be made to 
change from its transparent state to 
varying degrees of opacity by the appli­
cation of a polarising voltage. Switching 
the individual pixels on or off produces 
characters or graphics.

The transparent LCD projection plate 
is simply placed on the platen of an 
overhead projector, and light passing 
through the plate is focused as an image 
by the OHP lens. The system works 
extremely well for monochrome com­
puter data, with many brands and 
models on the market — but resolution 
is a long way short of video standards, 
and colour is still a problem.

There have been several announce­
ments that colour LCD projection was 
imminent, and indeed colour video 
projectors based on this system were 
demonstrated in 1989 by a number of 
Japanese firms. Kodak demonstrated 
one such system in Australia, resem­
bling a large 35mm domestic slide proj-
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ector with a tungsten-halogen lamp and 
single projection lens.

Dichroic filters provided light in the 
three primary colours, which were 
passed through three small LCD panels, 
rather like slides in the gate of a proj­
ector. The three colour images were 
then combined and passed through the 
common lens.

Resolution was fairly low, and the 
projected picture had a distinct ‘mosaic 
tile’ look - but it clearly looked like a 
promising way to go. However the 
product was never marketed in a PAL 
version, and the NTSC version has now 
been quietly dropped by Kodak in 
America.

Despite this many other companies 
are actively researching LCD projec­
tion. Current difficulties revolve around 
the speed with which the pixels can be 
made to switch and the fact that with 
only a few degrees of opacity, the con­
trast scale is limited and does not allow 
for differentiation between fine shades 
of grey.

Nonetheless it is in this area that big 
improvements are expected over the 
next few years.

Light valves with a variety of other 
control media are currently also being 
researched. One system uses a CRT 
which produces a dark area, rather than 
a glow, when scanned. Other promising 
systems employ crystal structures which 
may be switched by a current pulse to 
polarise incident light in different 
directions.
The future

‘Direct view’ displays will always be 
able to provide a superior contrast ratio 
and resolution than projection onto a 
screen surface. Large scale active-matrix 
LCD displays look like the safest bet 
currently, to produce the best large 
screen television sets in the future.

However for flexibility in adapting to 
different video standards and for port­
ability, projection systems must be 
favoured. CRT projectors still have 
some development left, and will prob­
ably remain well entrenched for the 
next five years at least. After that, 
watch out for systems with a separate 
light source and an LCD projection 
plate. ®

Hughes LCD 
video projector
The Hughes ‘SuperProjector’ shown 
on page 12 of this article (based on 
the Hughes LCD light valve) is avail­
able in Australia from Thomas Elec­
tronics, 12 Larkin Street, Riverwood 
2210 or phone (02) 53 0721.

GET YOUR TRAINING NOW 
AND BE PREPARED FOR THE FUTURE

If you’re interested in electronics, a Stott’s Home Study 
Course can make it even more interesting. It could lead to an 
exciting career in the fast-growing field of electronics.

Stott’s electronics courses offer plenty of practical work 
and ‘hands on’ experience through custom-designed kits. You’ll 
be skilfully guided by experienced, professional instructors, with 
individual attention and advice. You study at home, at your 
own pace.

Choose from Stott’s range of electronics courses: 
Introduction to Electronics, Radio and Television Servicing, 
Radio Receivers, Colour Television, 
Introduction to Micro Computers,
Digital Electronics for Technicians G 
Servicemen or Industrial Electronics.
MAKE YOUR MOVE TOWARDS A BRIGHTER 
FUTURE. SEND THE COUPON TODAY.

AN AUSTRALIAN TRADITION

PLEASE SEND ME FREE, AND WITHOUT OBLIGATION,
| FULL DETAILS OF THE FOLLOWING COURSE:
| (PLEASE PRINT)

i MR. MRS. MISS AGE
ADDRESS_______________________________________________________________
_____________________________________________________ POSTCODE_________

Adelaide, 226 Pulteney Street, 5000. Tel: 223 3700
West Perth: 52 Kings Road. 6005. Tel: 322 5481
Hobart: 2 Davey Street. 7000. Tel: 34 2339
New Zealand: Box No 30-990 Lower Hutt. Tel. 676 592

ALA/ST6820/EA589

Stott 's undertake that no sales counsellor will visit you. 
Melbourne: 140 Flinders Street. 3000 Ter 654 6211 
Sydney: 383 George Street. 2000. Tel: 29 2445 
Brisbane: 65 Mary Street. 4000. Tel: 221 3972
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Technology Update:

US chip makers see 
image controller bonanza

One of the semiconductor industry markets expected to grow 
most dramatically during the coming decade is that for 
dedicated image controllers. These are the chips that will form 
the ‘brains’ inside the next generation of page printers, 
computer display terminals, scanners, fax machines and 
photocopiers - all of which are predicted to mushroom in 
both offices and homes...

Until now, the personal computer 
industry has had an image problem. Or, 
more accurately, an imaging problem. 
The personal computer boom, as with 
most electronic revolutions, has had 
difficulty keeping all its sub-markets to­
gether, in the head-long rush into the 
future.

The piecemeal result has become 
especially apparent as personal comput­
ers move into the corporate world. 
While the computers themselves - 
thanks to the rise of 32-bit microproces­
sors, large capacity memory and sophis­
ticated software - have grown in power 
and performance, many peripheral 
devices that play crucial roles in the 
support of these machines have lagged 
behind.

Nowhere has this been more true than 
in the devices that deal with the visual 
input and output of personal computers: 
laser page printers, scanners, graphics 
terminals and, increasingly, facsimile 
(fax) machines (see Fig.l). The need for 
these office or desktop imaging devices 
and systems multiplies every year. Yet 
their performance lags.

In many applications, office imaging 
systems have become a serious drag on 
the performance of the computers they 
are supposed to help. It is not uncom­
mon to hear office workers grumbling 
about waiting for the printer.

There are several explanations for 
why the imaging market has fallen 
behind. One is focus: with the personal 
computer industry skyrocketing, semi­
conductor makers, not surprisingly, 
focused on building ever more powerful 
microprocessors and other chips for 

these products. Putting matching chip­
level intelligence into peripheral 
components was given a lower priority.

Another reason was market size. The 
system CPU business has dominated the 
microprocessor business. As late as 
1988, system CPUs represented 64% of 
the 4.3 million 32-bit microprocessors 
sold world-wide. Even within the office 
peripheral sub-market (21%), imaging 
devices represented sales of just 140,000 
units.

Given the fact, nearly all semiconduc­

The new Epson GQ-5000 laser printer, just released in Australia and designed 
for desktop publishing. Based on a Motorola 68000, it prints 6 pages per 
minute and provides 13 internal outline fonts plus 11 bit-mapped fonts, in 
sizes from 2.16 to 240 points. It also provides Centronics, serial and video 
interfaces.

tor businesses chose to ignore the 
imaging business, at best awkwardly 
modifying their existing system CPUs 
for the job.

National leading
One company that broke the ranks 

was National Semiconductor Corp. As 
early as 1985, the firm identified a 
nascent imaging market and set out to 
meet it.

What National saw - and other semi­
conductor companies are now only 
beginning to recognise - is the extraor­
dinary demand pull which millions of 
personal computer owners throughout 
the world would bring to bear on the 
office imaging business.

That pull is being felt right now, and 
will grow ever-stronger through the 
1990’s. Semiconductor industry watcher 
Dataquest now predicts that by 1993, 
the demand for microprocessors for the
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Fig.1: Desktop imaging devices and systems are proliferating in the modern office environment - presenting an 
enormous challenge and opportunity for makers of image controller chips.

office peripheral market will grow to 
52% of the total 32-bit industry. Mean­
while, system CPUs will drop to just 
26% (see Fig.2).

And while that reversal in market 
slices is taking place, the pie itself will 
grow larger. Much larger: more than six 
times its 1988 size, to 28 million units.

But within all this explosive growth, 
no market will grow faster than office 
imaging. By 1993, Dataquest predicts 
the office imaging peripheral market 
will reach 13.3 million units - an 
astounding 100-fold growth in just five 
years.
Page printer boom

Currently the fastest growing office 
imaging market is in page printers. 
Right now, 95% of the market for 32- 
bit microprocessors for office imaging 
products is dedicated to page printers. 
This market includes laser printers. 
Manufacturers of these devices are now 
beginning to recognise the importance 
of 32-bit embedded processors, for the 
print speed and resolution they’ll need 
to keep up with the new computer 
workstations.

In the next few years customers will 
expect full colour, mixed-mode text and 
graphics at equivalent speeds, resolu­
tions or print density as great as 1200 
dots per square inch (four times the cur­

rent standard) and printers with print 
speeds as high as 80 pages per minute. 
Needless to say, this will require ever

more powerful embedded processors.
Furthermore, by 1993 the page printer 

business, despite growing 36-fold in the

The new Hewlett-Packard LaserJet IIP printer, a low cost unit which prints 
four pages per minute with a noise level of only 47dB. It provides 14 internal 
fonts, 512K expandable memory, and a slot for font expansion cartridges - 
including Adobe Postscript.
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Image controllers

intervening period, will be only half of 
the imaging market. Coming on fast will 
be facsimile machines (see Fig.3), 
terminals and scanners, all vying for the 
other half of the estimated US$336 
million market.

In this extraordinarily competitive 
new world, jury-rigged cross-overs from 
the system CPU world will hardly be 
enough; nor even will single product 
imaging processors. Vendors will de­
mand a full line of imaging processors, 
backed by application specific instruc­
tion sets, extensive design tools and top- 
notch customer support programs.

Beginning with its start in 1985 
working with Canon, National has 
maintained a leading position with two 
dedicated office imaging processors. All 
of National’s products will maintain 
continuity in architecture and thus will 
offer customers an upward product 
migration path from 1 million to 100 
million instructions per second (MIPS).

These products (see Fig.4) bracket the 
page printer market, from machines 
built for the personal computer market 
all the way up to ultra-fast printers for 
centralised computer centres.
Fax and the future

The page printer business is only the 
first of many burgeoning imaging busi­
nesses. Next up will be the fax and 
scanner markets, which, because of 
their many technical commonalities, 
might be considered a single business. 
In both, the price drops that heated 
competition will demand commensurate 
reductions in the number of components 
in each box.

For example, contemporary fax ma­
chines are filled with 25 to 40 integrated 
circuits. That number will be halved in 
machines due to appear early this year, 
and halved again by the end of the 
year. The result will be cheaper, more 
functional and higher reliability fax ma­
chines. But it can only be accomplished 
by pulling together all of fax’s major 
functions onto a single chip.

In other words, a sophisticated 32-bit 
imaging embedded system processor is 
required, with a powerful application 
specific instruction set. And most of all, 
considerable experience in designing 
solutions for the imaging market.
New players

It is little wonder, then, that the 
world’s major semiconductor companies 
are suddenly scrambling to compete in 
this hot new business. But succeeding in

1988: 4.3 MU 1993: 28.0 MU

Office Peripherals: 0.9 MU
Imaging- 0.14 MU
Mass Storage - 0.76 MU

Fig.2: By 1993, office peripherals are expected to account for 52% of all 
microprocessor chips, and CPUs only 26%. (Dataquest)

Fig.3: Fax, scanners and other applications are expected to rival page printers 
in imbedded image processor use, by 1993.

PERFORMANCE
80+ PPM

21-80 PPM

20-40 PPM

11-19 PPM

5-10 PPM

<5 PPM$795 to 
$1500

$1895 to 
$23,000

$20,000 to 
$216,000

$13,000 to 
$55,000

$2,600 to 
$28,000

$105,000 to
$375,000

Fig.4: National Semiconductor’s imaging processors cover page printers from 
the ‘personal’ to the centralised computer centre level.

Office Peripherals: 14.9 MU
Imaging- 13.3 MU
Mass Storage - 1.6 MU
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the office imaging business will require 
more than merely renaming existing sys­
tem CPUs. In fact, the market already 
has begun to mature, and it demands 
levels of committment from suppliers 
that few to date have been willing to 
make.

Late in 1989, Intel threw its weight 
into the embedded controller ring with 
the industry’s first 80960 superscalar 
processor, capable of processing at up 
to 66MIPS. Intel officials said their new 
product is ideally suited for high-end 
laser printer applications, scanners, and 
faxes.

At more than US$300 per chip, how­
ever, the Intel processor will probably 
not find itself built into low-to-medium 
performance peripheral devices. Most 
likely, the i960 will be found in high- 
end laser printers, which print between 
100 and 200 pages per minute. In fact, 
Canon has announced that it will use 
the Intel chip for its high laser printers.

Having lost the battle for the 32-bit 
systems market to Intel and Motorola, 
National Semiconductor appears to be 
going all-out to ensure its early com­
mittment to the image controller market 
will make it a major contender in that 
market. If it succeeds, the company 
may finally join Intel and Motorola in 
enjoying the benefits of having a highly 
successful mass-market processor.

Losers likely
The dilemma for chip vendors is that 

true ‘embedded processors’ for imaging 
must be the equivalent of the semi-cus­
tom ASICs found in other electronics 
systems. It must begin with a standard 
microprocessor, and then add an ASIC 
set that customers can use effectively 
for an office imaging application. Fur­
thermore, it must feature modularity for 
maximum hardware integration and 
application customisation. Finally, be­
cause the embedded controller typically 
must be less than l/4th the cost of the 
entire system, this entire system solu­
tion package must offer a superb 
price/performance ratio.

Few semiconductor companies in the 
world can do all of this. Either they are 
lacking the basic processor, or haven’t 
the design tools in place to help the 
customers define an application specific 
processor. Some simply haven’t yet 
made the committment to full customer 
service that the market will require.

And that’s only the start. As the 
office imaging market grows, it too is 
beginning to both segment and grow 
more sophisticated. Those chip makers 
that can’t adapt to, or keep pace with 
this change will be left far behind.

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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A look at what’s available:

Amateur radio kits in 
Australia & overseas -1
Here’s the first of two articles surveying the construction kits 
that are currently available both here and overseas, for the 
radio amateur. In this first instalment we look at kits available 
in Australia and the USA, with those available elsewhere 
following in part 2.

by THOMAS E. KING, VK2ATJ

Affluent amateurs possessing the la­
test cordless remote CQDXEA 07AA1 
Mk3 two tone transceiver equipped with 
47 knobs, 74 switches, dual disco drives, 
teletext, audio fader, over-the-horizon 
radar detector, illuminated inner-face 
graticule, solid-state ignition and a hot 
water tap for making tea may just want 
to skip over this feature.

Dyed-in-the-wool homebrewers from 
the days of 'steam radio’ - the kind 
who delighted in making their own 
valves and braiding their own coax 
shields and who still enjoy creating their 
own surface mounting devices and re­
pairing RAM chips - may also want to 
give it a miss!

For the 18,000+ other licensed radio 
amateur operators in Australia, how­
ever, this survey of amateur radio kits 
from around the world could well meet 
a particular need. As well, it could also 
rekindle some of that dwindling interest 
in experimentation which has been such 
a debated ‘Forum’ topic in recent issues 
of Electronics Australia.

Kit construction is a happy medium 
between ‘buy it and plug it in’ appli­
ances and ‘design it then build it all 
from scratch’ equipment. Even though 
it has none of the former and little of 
the latter, kit construction offers a 
learning experience, a sense of pride in 
doing it yourself and a not-to-be-forgot- 
ten saving over comparable ready-built 
commercial equipment. And for ama­
teurs interested in experimentation, the 
basic work has already been done. The 
sky’s the limit for modification and ex­
perimentation of kitsets.

There’s a king’s ransom of QRP kits 

available from both Australia and over­
seas sources. It was this segment of the 
amateur radio fraternity that I originally 
had in mind, while writing and tele­
phoning companies on three continents 
to prepare for this article. But there’s so 
many more interesting and useful kit 
projects available - most of them un­
known in Australia - that the feature 
just had to be broadened. In this way a 
wider base of amateur radio enthusiasts 
- those interested in ATV, VHF,

Athens-based C&A Electronics offers 
a range of VHF and HF amateur kits, 
including QRP rigs. More details next 
month...

Packet or even individuals needing 
power supplies or test equipment in kit 
form - may also find something of use.

And finally, there’s another group of 
licensed amateurs and would-be ama­
teurs who may find this survey of partic­
ular interest: readers of Electronics 
Australia living in developing countries 
in Asia and the Pacific. The absence of 
funds to buy commercial equipment and 
the unavailability of critical components 
(or in many cases, any components) 
keeps many hobbyists from even think­
ing about an amateur licence. Hopefully 
this special kit survey shows that where 
there’s a will, there’s often a kit!

To start the ball rolling, we look at 
what’s available right here in Australia. 
The format we’ll be using is to deal with 
each supplier of amateur radio kits, in 
turn.

Australia
All Electronic Components

118-122 Lonsdale Street, Melbourne, 
Vic 3000. Phone (03) 662 3506.

This 30 year old Melbourne-based 
company has a number of speciality ser­
vices for the ham and SWL. Apart from 
custom manufacture of PCBs and exten­
sive component sourcing, the company 
produces a wide range of kits which 
were originally published as projects in 
Australian electronics magazines. 
Nearly three dozen communication 
equipment kitsets are available, includ­
ing:
* Remote control transmitter

switch $72.44
* Remote control receiver

(for above) $41.67
* Power supply (for above) $19.47
* Active antenna $44.04
* Listening post $35.52
* Antenna matching unit $23.86
* Shortwave radio (ETI July 1989)

POA
* Audio compressor $64.24
* Aircraft band converter $46.63
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Assembling a kit can be an enjoyable way to get into amateur radio at low 
cost, as Michelle Smith demonstrates.

* Computer driven radio teletype 
transceiver $204.25

* RTTY modulator $32.46
* Voice operated relay $29.82
* Weather satellite decoder $31.51
Dick Smith Electronics

PO Box 321, North Ryde NSW 2113.
Phone (02) 888 3200, Telex
AA20036, Fax (02) 888 3631.
“For several years, this all-Australian 

company was not only an innovative 
force in amateur radio kits, it also 
stocked the country’s largest range of 
build-it-yourself HF and VHF gear,” 
said Bill de Rose, Dick Smith Electron­
ics’ Kits Manager. Representative of the 
type of amateur kits formerly produced 
and still available - while stocks last — 
was a 30W transceiver (80, 40, 20 or 

15m (or 10m) coverage, depending 
upon the optional module purchased), 
and a series of 2m and 70cm GaAsFET 
preamps and power amps.

Mr de Rose anticipates that similar 
kits will again be available. Due to the 
dramatic rise in cost of specialised com­
ponents needed for most amateur kits 
and the high cost of research and devel­
opment, it’s highly unlikely that the 
company will in future, carry such a di­
verse range of hobbyist equipment. Mr 
de Rose said that Dick Smith Electron­
ics will consider producing kits in re­
sponse to projects appearing in Austra­
lian electronics and amateur radio 
magazines.

The first of these was launched in 
mid-1989 with the release of a VHF FM 

monitor receiver for monitoring the 
local repeater. The ‘short form’ monitor 
receiver kit sells for $59.50 and includes 
all components as well as a custom de­
signed PCB. The company is also look­
ing into producing a kit for the 1W 
VHF FM transmitter design described 
in the November 1989 issue of EA.

A few other Dick Smith Electronics 
radio hobbyist items should also be of 
interest, especially to readers in devel­
oping countries with limited funds.

Of interest to the budding SWL or 
amateur needing an inexpensive short­
wave radio is the $69.95 Dick Smith Re­
ceiver kit (K-6355). Using a single AM 
radio IC in a sophisticated design that 
keeps components to a minimum, the 
radio tunes from 480kHz to around 
17MHz in three bands. The kit includes 
PCB, all components, box and a silk 
screened and punched front panel. This 
kit would suit budget-minded amateurs- 
to-be in developing countries if a simple 
BFO circuit were to be added.

At the time this article was being pre­
pared, Mr de Rose supplied the follow­
ing list of Dick Smith amateur radio kits 
still available in limited quantities: 
K-6300 UHF transceiver $179.00 
K-6301 40/80 ch upgrade

suit K-6300 $5.95
K-6309 UHF GaAsFET preamp $99.00 
K-6311 VHF GaAsFET preamp $79.00 
K-6313 2m linear amp (100W) $229.00 
K-6316 VHF power meter $29.95 
K-6323 RF attenuator box $59.95 
K-6326 80m low power CW Tx $39.95 
K-6327 80m VFO kit suit K-6326 $29.95 
K-6328 80m dir conv Rx $49.95 
K-6330 HF transceiver with

80m module $299.00
K-6331 HF linear amp (200W) $249.00 
K-6332 HF up-grade 40m $19.95 
K-6333 HF up-grade 20m $19.95 
K-6334 HF up-grade 15m $19.95 
K-6337 HF up-grade 10m $19.95 
K-6339 Morse RTTY decoder $129.00 
K-6349 6m booster amp $249.00

Until sold, these amateur kits are 
available in many Dick Smith Electron­
ics stores. Country readers can make 
enquiries direct to the head office in 
North Ryde.

An even less expensive way to enter 
the SWL scene is available. Easily af­
fordable by all schools is Dick Smith’s 
Fun Way Into Electronics. A Funway 
gift box priced at $29.95 includes a de­
tailed book of projects, a complete set 
of components and a resealable plastic 
breadboard. As well as safely teaching 
basic electronics (all projects are battery 
operated and use no dangerous voltages 
or components), there are a number of 
useful projects for anyone wishing to
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Amateur radio kits
become involved in the amateur or 
SWL hobby: a crystal set, a Morse code 
communicator, the ‘world’s smallest 
transmitter’ and a simple amateur band 
receiver for 2-6MHz. Funway Part 2, 
priced at $12.95, has a shortwave re­
ceiver project built on a PCB.

Two power supply kits offered by 
Dick Smith Electronics will be useful. 
Complete with case, front panel and 
transformer, the Powermate 2 kit sells 
for $119 and is capable of delivering 
13.8V at 5A. For heavy duty applica­
tions try the VK Powermaster, whose 
$169 ‘short form’ kit allows the use of 
optional transformers to meet specific 
heavy current needs.

“Because the name ‘Dick Smith Elec­
tronics’ is so well known”, said Mark 
Abicair, “we get - and encourage - 
mail orders from around the world.”

A number of procedures have been 
developed to speed the delivery of 
equipment. “We respond to a request 
for information within 24 hours,” said 
Mr Abicair, “with the reply detailing 
the method of payment and the air 
freight rate.”

Electronic World
3 0 Lacey Street, Croydon, Victoria 
3136. Phone (03) 723 3860/3094. Fax 
(03) 725 9443.
Hundreds of 80m direct conversion 

receivers have been sold. This popular 
project comes as a ‘bare bones' kit with 
PCBs, semiconductors and all wound 
components, for $95. A suitable case is 
$15.70. An all-mode receiver, it covers 
3.5 to 3.7MHz. Sensitivity is 0.4uV for 
lOdB SNR while selectivity is 50dB 
down at 100Hz.

An easy to build CW-only transmitter 
is perhaps the least expensive RF kit 
available in Australia. It operates on 
the 80m band (a 3.579545MHz crystal is 
$3.50) with a power output of 4W. It 
costs only $29.95, with a suitable case 
priced at $7.75.

Electronic World has a number of 
other Drew Diamond VK3XU kits, in­
cluding a crystal calibrator/marker at 
$29.95, a crystal checker $22.95, a 
MOSFET RF power amp $29.95, MOS­
FET CW VFO 80m transmitter POA 
and a direct conversion receiver for 80, 
40 and 20m - also POA.

A two page computer printout sup­
plied by Electronic World includes 
many other kits: C.W. Howes amateur 
kits from the UK, wireless mic and 
shortwave projects from Talking Elec­
tronics, numerous RF and test equip-

A good project for the beginning SWL or amateur is this three-band 
shortwave radio, available as a kit from Dick Smith Electronics.

ment kitsets and several UHF remote 
transmitter/receiver items from Oatley 
Electronics. Send an SASE for a 
complete listing.

CW Operators QRP Club
3 Durham Avenue, Lockley, SA 
5032.
In the latest issue of Lo-Key, the 

journal quarterly of the CW Operators 
QRP Club, four kitsets are available: a 
3.5MHz CW QRP transmitter for 
$77.00, a VFO for $18.00, a SWR 
meter and 21 MHz VFO each for 
$27.00. All items are available only to 
members. Write for details.

Altronics
PO Box 8350, Perth Mail Exchange, 
WA 6000. Phone (09) 328 1599. 
Telex AA94186 (ALTRON), Fax (09) 
328 4459.
While this domestic hobbyist com­

pany does not yet manufacture any 
amateur radio kits, it does carry some 
interesting pieces of test equipment in 
kit form.

Daryl Freeman, Altronics Kit Man­
ager said that “The company’s 1GHz 
Digital Frequency Meter kit sells for 
only $299 and outperforms many other 
instruments twice its price.” Featuring a 
Hewlett Packard 8-digit display, the 
DFM has four different gating times in 
both the 10/lOOMHz and 1GHz ranges.

More compact and less expensive, at 
$99, is a 50MHz Digital Frequency 
Meter. Featuring high input impedance, 
an overflow LED indicator and kHz 
and MHz LED indicators, all compo­
nents mount onto a single PCB - even 
the selector switch.

Ideal for powering mobile HF and 
VHF amateur transceivers is the Altron­
ics 13.8V high current power supply kit. 
Capable of providing 7.5A continuous 

and 10A intermittent, the $139.50 sup­
ply features a regulation of +/-50mV at 
7.5A.

A number of other test equipment 
kitsets are also available:
* Transistor/FET/Zener tester $49.95
* Digital capacitance meter $79.00
* Bench amp/signal tracer $65.00
* RF detector probe $12.00

Microwave Specialists
5/14 Legon Road, South Oakleigh, 
Victoria 3167. Phone (03) 544 8870.
Amateurs wanting to go UHF can 

now do so easily and inexpensively, 
thanks to the efforts of this small 
company in Melbourne.

The company is one of the few UHF 
specialists in the world to stock 1296, 
2304 and 3456MHz transverter kits. All 
units can be used with any 2m trans­
ceiver operating from 1 to 10W. As 
well, micro wave amplifiers are available 
to provide power outputs of 2W, 15W 
and 30W. Prices and specifications are 
available on application.

Apart from UHF kits, the company 
sells 10GHz Gunnplexers with lOmW to 
lOOmW output, a 10W TWT (travelling 
wave tube) for 10GHz dishes, feeds and 
antennas, other hard to obtain RF com­
ponents and surplus bits and pieces for 
the homebrew enthusiast.

Koning Electronics
8 Roberts Avenue, Hoppers Crossing, 
Victoria 3030. Phone (03) 748 6026.
John Koning, VK3EBB, has designed 

a heavy duty power supply usable with 
many solid state HF and VHF rigs. The 
13.8V, 15A power supply kit with linear 
regulation and crowbar over-voltage 
protection comes with “a very large 
heatsink, transformer, case and all other 
parts.” Postpaid price is $220.
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Stewart Electronic Components
PO Box 281, Oakleigh, Victoria 3166.
Phone (03) 543 3733, Fax (03) 
543 7238.
One of the newer entrants on the Oz 

amateur scene is Stewart Electronic 
Components. Two kits are currently 
available, with several more to be intro­
duced in 1990.

Launched in mid 1989 is a commer­
cial quality printed circuit board and a 
full kit of components for a lOOmW 2m 
transverter. Based around a BF981 dual 
gate MOSFET preamp and a 
BF981/BFR96S two stage amplifier, the 
transverter can be built for use with a 
10m or 6m IF. Price for the BX933 
PCB is $33. Three module sections are 
needed (receive converter, transmit con­
verter and a common local oscillator) 
and are sold separately.

The second new kit is a lOOmW 6m 
transverter, again built around three 
modules. A parts kit for the 6m receive 
converter is $63.60 while the parts kit 
for the 6m transmit converter is $37.20. 
An injection oscillator (without a crys­
tal) is $34.80. The BM935 PCB is 
$37.20. Crystals are $19.20.

Future PCBs and kits are expected to 
be a 10W, 2m amplifier (using a Mitsu­
bishi hybrid power amp module) and a 
6m power amp module. Still further 
down the drawing board are a host of 
other amateur projects, certain to be of 
interest to amateurs in Australia and 
throughout the world.

United States of America
Radiokit

PO Box 973, Pelham, New Hamp­
shire 03076. Phone (603) 657 2235, 
Telex 887697.
Kits, kits and more amateur radio kits 

are sold by Radiokit, a specialised 
equipment, component and accessory 
mail order outlet. Three different 
American-designed low power transceiv­
ers are among dozens of items of ama­
teur kit interest.

Featuring a superhet receiver with 
0.5uV for lOdB S/N sensitivity, Radio­
kit’s US$199.95 75-metre compact SSB 
transceiver provides 30W output over 
the 3.8 - 4MHz portion of the band. 
All circuitry is contained on two PCBs 
and housed in an attractive predrilled 
and lettered cabinet.

For the 20m CW enthusiast Radiokit 
has two options - a 15W Travelradio 
(US$159.95) and an ultra miniature 5W 
QRP-20 transceiver (US$119.95). The 
Travelradio has a crystal filter, selecta­
ble 600Hz audio filter, S meter, VOX 
style break-in with adjustable delay, 

70Hz offset and sidetone. Measuring 
just 1-7/8" by 4" by 4", this ‘DX station 
in your pocket’ offers 0.3uV or better 
sensitivity, sidetone and dual Cohn
4- pole IFs.

The company has also developed a 
Micro 20 receiver for 14-14.4MHz. Re­
tailing for US$69.95, it utilises a Signet- 
ics NE602 mixer IC, crystal filter and a 
3" by 1" PCB!

A transmatch kit handling 1500W+ 
and offering coverage from 1.7 to 
30MHz is available for US$169.95 (basic 
kit) and US$375 (deluxe kit).

Other interesting Radiokit do-it-your­
self projects are as below, with all 
prices in US dollars:
* K9CW Microprocessor based memory 

contest keyer, $109
* Oscar 10 PSK Demodulator $139.95
* Smart Squelch

(AM, FM, SSB) $54.25
* Packet Radio PSK Modem 

(1200 baud) $99.00
* Broadband preamp (20dB gain 

270Hz to 608MHz) $49.95
* Active Antenna $25
* L-Meter $29.95
* R-X Noise bridge

(1.5 - 30MHz) $39.95
* Solid State T-R switch 

(for valve rigs) $16.95
* Broadband balun

(3MHz - 30MHz) $32.95.

Popular for a number of years, the 
Mizuho range of QRP CW transmitter 
and receiver kit has helped many 
amateurs get on the air cheaply.

Radiokit is the American distributor 
for dozens of British amateur kits and 
modules, notably Minisynth and Cirkit 
units. These include (prices again in US 
dollars):
* DSB160 HF Transceiver

(160m 2W CW/SSB) $86.75
* DSB80 HF Transceiver

(80m 2W CW/SSB) $86.75
* DSB2 HF Transceiver (20, 30, 80, 

160m 2W CW/SSB) $84.25
* DFM20/30 module for

the above $84.50
* Case/hardware for any 

transceiver $56.50
* FC177 digital frequency 

display $58.50
* Minisynth PLL VFO $59.50
* Conversion kit

(160, 80, 30 or 20m) $13.50
* HF Amplifier (broadband

1.6 - 30MHz, 1W in/15W out) $75
* Micro Match ATU $75
* Preamp (1.5 - 30MHz) $35
* CMOS Keyer (6 - 50WPM) $53
* QRP PA (3W PEP) $51
* 2m power amp/receiver preamp 

(2.5W in/22W out) $117
* 2m preamp $11.50
* 2m - 10m Converter $52
* 2m GaAsFET masthead

preamp $159.50
* 50MHz Converter

(2m or 10m out) $67
* UpSAT/2m receiver $108
* VHF weather satellite receiver $115
* Wideband amp (14 - 70MHz

40dB gain) $18
* Multiband preamp

(10, 6 or 4m) $19.50
* Multiband upconverter $93.50
* UHF to VHF converter

(70cm - 144MHz) $63.50
* UHF to HF converter

(70cm - 28MHz) $52
* 70cm preamp $13.50
* 4m/6m transverter $136
* 23cm converter

(10m or 2m output) $57
* 70cm 10W power amp

( 2W in/lOW out) $102
* Active SSB/CW filter $43
* Audie speech processor

(all modes) $32.50
* Parametric equaliser $125.50
* CW filter $27.75.

Radiokit also has a number of other 
interesting items in its 64-page catalog, 
including printed circuit kits (etchant 
chemicals, protective coating and resist 
pens), helical filters for VHF and UHF 
circuits, a wide range of components for 
home brew projects (even filament 
choke kits, B&W air wound inductors, 
coax relays, toroids, ferrites and beads,
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Amateur radio kits
reduction drives, enclosures) and PCBs 
for a number of ham projects (IARU 
transceiver, packet radio PSK modem, 
20m CW transceiver, CMOS 2m synthe­
siser, 40m transceiver, compact SSB re­
ceiver, OSCAR 10 telemetry demodula­
tor, etc.). Many of these projects are 
also available in full kit form.
Heath Company

PO Box 8589, Benton Harbor, Michi­
gan 49022. Overseas Orders (Interna­
tional Division) phone (616) 
982 3512, Telex 201497 or Fax (616) 
925 2949
Helping countless amateurs around 

the globe with instructional courses and 
quality amateur radio kits, the Heath 
Company is perhaps the best known kit 
company in the world. “Currently avail­
able from Heath is virtually everything 
from an all-mode HF transceiver and a 
matching 1000W linear amp, to a novice 
amateur course and a CW code practice 
oscillator”, said Ed Pomeroy, Export 
Sales Manager.

A system package combining the nov­
ice course and oscillator is US$49.90. 
More advanced study guides such as the 
one covering the USA’s General and 
Extra licences are US$24.95 each. Com­
puter learning software (IBM compat­
ible) is available for the Novice at 
US$39.95, General at US$34.95 and 
Extra at US$49.95.

For the novice, low power operator 
and ham on holiday, Heath has the 
HW-9 QRP CW transceiver. Designed 
to cover the lower 250Hz of the 80, 40, 
20 and 15m amateur bands, the 
US$249.95 4W CW transceiver can also 
cover the 30, 17 and 12m WARC bands 
and the lower 250Hz of the 10m band 
with the optional US$39.95 HWA-9 
Band Pack. The transceiver has continu­
ously variable RF output, front panel 
relative signal/power strength meter, 
AGC, product detector, an active audio 
filter, 0.5uV or less for WdB S+N/N 
and selectable selectivity.

Stylish and 
compact, this 
Heathkit 8-band 
transceiver is an 
amateur’s dream 
QRP rig.

A matching QRP wattmeter which 
reads SWR from 1.1:1 to 3:1 is 
US$49.95. A 100W antenna tuner with 
4:1 balun is also priced at US$49.95. It 
has connectors for coax, balanced line 
and long wire antennas.

On the higher power side of the 
Heath coin is the 100W SB-1400HF all­
mode transceiver, offering 20 memory 
channels, a 100kHz to 30MHz general 
coverage receiver and dual VFOs. 
Priced at US$799.95, the slimline kit 
finished in grey has narrowband 
(500Hz) CW and wideband (6kHz) AM 
IF filters, a noise blanker, a triple con­
version receiver, luV sensitivity above 
1.5MHz and user-selectable tuning 
rates.

The matching SB-1000 linear ampli­
fier, priced at US$699.95, provides 
1000W PEP output on SSB, 850W out 
on CW and 500W out on RTTY over 
the 160, 80, 40, 20 and 15m amateur 
bands. (Also included are WARC bands 
at 80% of rated output.) The amplifier 
uses a single 3-500Z tube.

A deluxe antenna tuner has been 
produced, to be used with the SB-1000 
or any high power linear. With its con­
tinuously variable inductor, precise 
matching is assured from 1.8 to 30MHz. 
Priced at US$299.95, kit SA-2060 is not 
only a wattmeter, but allows operators 
to select a dummy load or any of three 
antennas.

Designed specifically for the avid 
shortwave listener, Heath’s SW-7800 
covers 150kHz through 30MHz continu­
ously in 30 overlapping 1MHz bands. 
Featuring dual conversion, AGC, mut­
ing for use with a transmitter, and a 
front panel jack for taping program ma­
terial, the US$299.95 synthesised short­
wave receiver will operate on any DC 
source from 11 to 15 V.

In reflecting amateur growth in 
packet and AMTOR, Heath has 
released the US$279.95 HK232, a Pack­
kit multi mode TNC supporting all com­
mon baud rates for Baudot RTTY, 
ASCII and CW from 5 to 99WPM.

Radio links rate are supported to 1200 
baud (9600 with external modem) and 
computer data rates to 9600 baud.

Nine other smaller but very useful 
amateur kits have appeal for amateurs 
needing specialist services. Prices are 
again in US dollars:
* Antenna noise bridge $49.95
* Active SWL antenna $49.95
* VLF converter (10 to 500kHz) $49.95 
* Programmable memory keyer $129.95 
* Multimode SSB/CW/RTTY audio 

filter $79.95
* Dual HF wattmeter $129.95
* Remote coax switch $79.95
* Remote control decoder $79.95
* ‘Cantenna’ dummy load $24.95

Distributors of Heath amateur radio 
equipment have been established in sev­
eral countries on the continent. Where 
over-the-counter purchases are not 
available, the International Division of 
the Heath Company will dispatch kits 
by air parcel post or air freight. All 
orders must be accompanied by pay­
ment in US funds either via bank draft, 
bank cheque, bank transfer, letter of 
credit or VISA/Mastercard numbers.

Smaller firms
Throughout the USA there are a 

number of small to medium size compa­
nies producing amateur radio and short­
wave listener kits. These are listed 
below together with examples of their 
wares - again with the prices in US 
dollars:

Q-Products (Larry Price, N7BNJ), 
10412 36th Street E, Puyallup, Washing­
ton 98372, phone (206) 841 7465 (eve­
nings), sells a range of VHF amplifier 
kits. Prices and specifications are on ap­
plication.

A specialised company, Bel-Tek, of 
PO Box 125, Beloit, Wisconsin 53511 
has developed a CMOS Keyer kit for 
$9.95. Compatible with grid block, cath­
ode keyed and solid state transmitters 
and offering a speed range from 5 - 
50wpm, the kit comes complete with 
PCB and all parts. Complimenting this 
project is a memory kit for $14.95. It 
can store two messages of up to 50 
characters each and play them back at 
any speed.

For CW operators, Bel-Tek has de­
signed a $19.95 CW Audio Filter kit. 
Easily connected between your trans­
ceiver and speaker, the audio filter has 
90, 130 and 200Hz selectable band­
widths and a 800Hz centre frequency.

Looking for an antenna in kit form? 
Antennas West, of Box 50662-W, 
Provo, Utah 84605 (phone (801) 373- 
8425) manufactures Quickkit G5RV 
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loop and dipole kits. Three models are 
available: full size (80-10m) for $34.95, 
half-size (40-10m) for $24.95 and quar­
ter size (20-10m) for $19.95. As well, 
there’s a Marconi adaptor kit for $4.95 
and an antenna launcher kit for $14.95. 
Fully weather sealed and using quality 
non-corrode components, Quickit an­
tennas require no measuring or cutting 
and can be completed in minutes.

Need a touch tone decoder-control­
ler? Norcon Engineering, of PO Box 
1607, Mooresville, NC 28115 - phone 
(704) 664-7817 - has the $44.95 D-16, 
which decodes all 16 digits plus one 4 
digit sequence. Operating on 12V DC, 
it has speaker muting and is crystal 
referenced. The TD-16A $16.95 control­
ler adds four latched outputs to the TD- 
16 and can directly drive four relays.

Use your low frequency scope as a 
spectrum analyser, after completing the 
$399.95 specialised kit from A & A En­
gineering, of 2521 West La Palma, Unit 
K, Anaheim, California 92801, phone 
(714) 952 2114. From the same com­
pany is a $269.95 benchtop direct digital 
frequency synthesiser kit.

Many amateurs consider a quad to be 
the optimum HF antenna. The Cubex 
Company, PO Box 732, Altedena, Cali­
fornia 91001, phone (818) 798 8106 
manufactures a two element, triband

The current catalog from All 
Electronic Components in Melbourne 
includes many amateur radio kits.

quad kit for $269.95. The boom and 
wire are not included. The kit does in­
clude fibreglass arms, end spiders, a 
boom/mast coupler, clamps and an 
instruction manual.

Offering a range of QRP CW trans­
mitter kits and components is W1FB, 
PO Box 250, Luther, Michigan 49656. 
An SASE with sufficient postage (IRCs) 
for overseas mailing will bring a 

catalogue.
In late 1988, QST magazine featured 

a three-channel CW emergency trans­
ceiver. The 1W 40m CW rig was de­
scribed as ‘portable power for ham 
radio hikers, boaters, campers and 
pilots’. A two-board set (drilled, solder 
plated, glass epoxy PCBs) is available 
for $9.95 from Far Circuits, 18 N 640 
Field Court, Dundee, Illinois 60118. 
The company also has boards for other 
transmitters, receivers, transceivers and 
ham gear.

Specialising in ATV converters and 
2m VHF amplifier kits, Communication 
Concepts Inc. of 121 Brown Street, 
Dayton, Ohio 45402 (phone (513) 
220 9677) also sells HF linear ampli­
fiers. On the ATV kit scene are three 
converters: ATV2 (420 - 450MHz) at 
US$44.95, ATV3 (420 - 450MHz, 
GaAsFET) at US$49.95 and ATV4 (902 
- 928MHz, GaAsFET) at US$59.95. 
An audio squelch control for ATV is 
US$39.95. A 35W 2m amp kit is 
US$79.95 while the 75W version is 
US$119.95. A 100W 420MHz 
SSB/FM/ATV amp is US$129.95.

Phew - that’s all for this month. In 
the second of these articles we’ll look at 
what’s available from India, the UK, 
Greece, Japan and West Germany, 0

COAXIAL CABLE STRIPPER

Extra long life blades 
Unique cable locking handle 
Quick release lever 
Cast alloy construction 
Cable guide rollers 
Multiple stripping facilities 
Easy access cutter cassettes

• Non slip pivot handle
• Fast stripping times
• Suitable for use on production, 

or one off basis

POSTAGE FREE 
WITHIN AUSTRALIA

MU ELL ENTERPRISES PTY. LTD.
5 BARRIEDALE GROVE, FRANKSTON VICTORIA 3199
Telephone: (059) 71 1853 Fax: (059) 71 3523

GEORGE 
BROWN 
GROUP

INTERNAL SALES SUPERVISOR
One of Australia's leading 

distributors of electronic components 
and equipment, having now 
completed a total restructuring and 
relocation of our H.Q. to a modern 
purpose built facility at Rydalmere, has 
entered a strong growth phase and is 
looking for an internal Sales Supervisor.

The successful candidate must be 
experienced in a distribution sales 
environment and be acquainted with 
the products of large principals like 
National Semiconductor, Texas 
instruments, etc. and have experience 
in a greater marketplace like U.S., U.K. 
or ASIA.

Tertiary qualifications (University 
degree in Science, Arts, etc.) would be 
the minimum academic requirements, 
and the candidate must be computer 
literate in mainframe systems such as 
adds, etc.

To the successfull applicant we offer: 
© Remuneration commensurate with 
experience and qualifications.
© Career path opportunities.
© Rewarding work environment.

For further information in writing 
to:
The Personnel Officer 
George Brown Group 
Locked Back 29, 
PO Rydalmere, NSW 2116. 
Or by phone to Mrs Virginia Carone 
(02) 638 1888
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Computer software review.

ChiWriter - the 
scientific WP
Typing up a paper, report, manual, magazine article or course 
assignment can be something of a nightmare if it contains 
maths formulas, expressions or chemical equations. But this 
needn’t be the case any more, thanks to the availability of this 
low cost scientific word processing package for IBM PC 
compatibles.

Despite the tremendous popularity of 
word processing, it’s surprising how 
many papers and reports are still typed 
up on conventional typewriters - 
mainly because most word processors 
aren’t designed to let you include things 
like superior and inferior figures, Greek 
symbols, and maths symbols like 
square-root and integration signs.

Nor is it easy, with most word proces­
sors, to introduce fractional line spacing 
- so that equations with things like 
multi-term quotients can be shown 
properly. At least with the typewriter, 
you can shift the carriage up and down 
manually, to put things where they 
should go...

Of course the other approach is to 
prepare and type out the bulk of your 
work with a WP, just leaving gaps and 
blank lines where the ‘tricky bits’ are to 
go. Then someone with a sharp eye and 
a steady hand puts these in afterwards, 
with a drawing pen, ruler and various 
assorted lettering guides.

Both of these approaches are very 
messy, of course. But traditionally, 
they’ve been the only practical alterna­
tives for those who couldn’t afford a 
full-scale typesetting system, and the 
highly skilled operators needed to drive 
it for this kind of specialised work.

The arrival of PCs improved this posi­
tion a little, with a few ‘scientific’ WP 
packages gradually becoming available. 
But until now these have been quite ex­
pensive, and beyond the reach of most 
private individuals.

Enter ChiWriter, a low cost 
scientific/multifont word processing 
package for IBM-PCs and compatibles. 
Written by a chap called Cay Horst­
mann, in San Jose, California, it has 
been written specifically for anyone who 

needs to write scientific, engineering, 
mathematical, symbolically logical and 
other technical material - and also peo­
ple who need to write in foreign lan­
guages, complete with authentic acutes, 
graves, umlauts, cedillas and whatever.

Incidentally ChiWriter is pronounced 
‘ky-writer’, and its author’s first name is 
apparently also pronounced as ‘Ky’.

Now about two years old, ChiWriter 
has apparently been revised and up­
graded from the original. By all ac­
counts it has acquired quite a following 
in the USA, and looks set to achieve 
the same here.

Essentially it’s like a standard word 
processing package, except for being 
much more flexible than usual when it 
comes to the range of type fonts avail­
able for both the screen display and the 
printout. It’s also rather more flexible 
regarding vertical spacing. So you not 
only have access to a much greater 
range of symbols and other weird 
characters, but the ability to put them 
almost anywhere you wish on the screen 
and printed page

Viz =

Fig.3: The kind of 
things you can do 
with ChiWriter.
This is 80% of 
actual size, from 
a standard 9-pin 
dot matrix printer.

V x E

ChiWriter

Horstmann

The scientific/multifont word processor for the 
IBM-P.C and compatibles

And Chiwriter will work with a vari­
ety of printers. The basic package works 
with a standard low cost 9-pin dot ma­
trix printer, while optional supplemen­
tary driver disks allow it to support 
more exotic printers such as 24-pin and 
laser units.

On the system hardware side, it needs 
at least 384K of RAM, either two 
floppies or one floppy and a hard disk, 
and DOS 2.0 or later. It is basically de­
signed to work with a CGA video adap­
tor, although again an optional supple­
mentary disk is available to allow the 
use of an EGA or other hi-res monitor.

ChiWriter comes with some 14 differ­
ent fonts, which may be called up at 
any time using the function keys. Eight 
of them are relatively ‘normal’: stand­
ard, small, italic, bold, underlined, Ora­
tor, Script and Gothic - see Fig.l. The 
remaining six are much more specia­
lised: Foreign, Symbol, Greek, Line­
draw, Math I and Math II. It’s these 
which really set ChiWriter apart from

Substituting this result in equation 27,

F ds

Electromotive -force

Here we make use o-f Maxwell’s equation: 

1 0H

Resonant Frequency
2rr. /TT

1
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NORMAL FONTS
abcde+ghi j k 1 mnopqrstuvwxyz 
ABCDEFGHIJKLMNOPQRSTUVWXYZ

SMALL FONT: 
abcd»fghijklmr>opqr«tuvvxyi 
ABCDrraHXJKLMNOPORSTUVVXYZ

ITALIC FONT:
abcdefghijklmnopqrstuvNxyz 
abcdefghi'jklmnopqrst U V H X Y Z

BOLD FONT:
abcdefghl jklmnopqrstuvwxyz 
ABCDEFGHIJKLMNOPQRSTUVWXYZ

UNDERLINED FONT:
abcde£ghi.j.kl_!nnop.grg.tuywxyz. 
ftBCDEFGH.LJKLMNOPQRSTUVW.XY I

ORATOR FONT:
ABCDEFGHIJKLMNOPQRSTUVWXYZ

ABCDEFGHIJKLMNOPQRSTUVWXYZ
SCRIPT FONT:
o.icdefgfi.l/Atm.nafi.q'i.Zkt-u.vu/xvp

GOTHIC FONT:
abc6efgbii^ln’"°Pe»»>8<«®ro1tV)a 
iI8<rrs3S533St£K5lD!pQX0IUSS«!)

Fig.1: The eight relatively normal ChiWriter fonts, 80% full size.

FOREIGN FONT:

£ B 9 A « di X 1 O I 1 1 SKbbii + AOO’AvriS 
A CA£AIIOITLORO6E£AOO-E5UC

SYMBOL FONT:

* t t - - * “©n™e¥§»£>*c
GREEK FONT:
aftxSctprn i v'xApvonGpo'Tupw^ & C
ABXAE«rHI«KAMNOn0PSTY OS Z

LINEDRAW FONT:
rn r ti tti k + Of LXJ tJLJ L
XJ ' I II ■Illi?-- 1 I -
r v i r t i " t " k 4 i k + 1 * x * x 1 A J lxj *

MATH I FONT:
x^-i^4»^acco + >- + S‘>Oca®UJ'0a«®riuL

iaiegv2De«»{jtiX.-. AX <- ♦ = ± • • 3 T ■

V£Vh + %|c=II<>

MATH II FONT:

ri LJ L J rir-LJ n n IM / Z
Au rHn< FXvnuJ*\v>iiZn/l
fiBCIDEF®(H0JIKILIMIN®IP®RSTIUVI14XVZ

And here are the six special fonts, with all sorts of special characters - 
including those to make up larger complex symbols.

other word processing packages (Fig.2).
Actually you aren’t limited to these 14 

standard fonts, either. There are other 
fonts available as optional extras, to suit 
specialised areas such as organic chemis­
try.

In addition, ChiWriter also includes a 
facility called Font Designer, which al­
lows you to design your own weird and 
wonderful symbols for specialised appli­
cations.

For each ‘designer symbol’ you pro­
duce both a screen version and a 
printed version, and generally the 
printed version has rather higher resolu­
tion. For a CGA adaptor the screen 
characters use an 8 x 10 matrix, while 
the versions printed on a 9-pin printer 
use a 16 x 24 matrix. With an EGA or 
VGA adaptor the screen resolution in­
creases to 8 x 16, while the printed 
resolution increases to 40 x 30 for a 24- 
pin printer or 32 x 50 for a laser printer.

In each case Font Designer lets you 
design the screen and printed versions 
of the each character side by side on the 
screen, using easy cursor control.

Using it
Thanks to ChiWriter’s Australian dis­

tributor Symphase, I was able to borrow 
a copy of the program and try it out 
over a period of some weeks. Here’s 
what I found.

In use, it’s a little like Microsoft 
‘Word’, with a command function menu 
system which appears along the bottom 
of the text screen. And like most mod­
ern word processors, it’s essentially 
‘WYSIWYG’ - what you see (on the 
screen) is close to what you’re going to 
get on paper.

Operation doesn’t seem quite as 
friendly as many of the latest packages, 
but it’s not bad. Inevitably it also takes 
you a fair amount of time to master the. 
techniques of placing the symbols and 
other special characters where you want 
them, and with the right horizontal and 
vertical spacing. Or at least, it took me 
a fair while to do this...

On the whole, though, I found it a 
very impressive little package, and one 
which seems likely to ‘fill the bill’ for a 
lot of specialised word processing appli­
cations. Once you get the hang of it, 
you can do things with it that simply 
aren’t possible with any normal word 
processor (see Fig.3). And you can do 
them with surprisingly little fuss, too.

At the quoted price of $160, it cer­
tainly seems excellent value for money.

Further information on ChiWriter is 
available from Symphase, its Australian 
distributor, at PO Box 200, Dromana 
3936 or phone (059) 87 1373. (J.R.) ©
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Technology Update:

The US facing a 
semiconductor challenge - 2
Here’s the second of our series of two articles discussing the 
changes taking place in the US semiconductor industry, as it 
pools its resources to meet the twin challenges of galloping 
technology and overseas competition.

by JEANNE ALFORD and PAUL SWART
The formation of US Memories 

brought a lot of ‘firsts’ with it, including 
the first time major US system houses 
have been willing to share the burden of 
the huge risks and costs involved in 
setting up major DRAM facilities.

Memory chips are the lifeblood of any 
system house. It is no coincidence that 
IBM produces its own DRAMs. The 
giant does not want to become depend­
ent on foreign sources for a component 
whose scarcity, artificially created or 
not, could bring its production lines to a 
screeching halt.

Although a US-based DRAM produc­
tion capacity will be able to protect the 
US computer industry from foreign 
market manipulation, the memory field 
is but one component of an overall 
strategy to bring technological and 
market leadership back to the United 
States.

Key to the success of this strategy is 
for the US semiconductor industry to 
play a much greater role in the world­
wide consumer electronics markets.

To accelerate their participation in the 
advanced consumer market, American 
semiconductor companies must not only 
forge tighter links with US-based sys­
tems companies, but must also 
develop closer relationships with Euro­
pean and Japanese electronics industry 
leaders. Accomplishing these new 
relationships will be a major challenge.

American share of the worldwide 
consumer electronics market has dwin­
dled during the past 10 years. America’s 
share in sales of semiconductors used in 
consumer products has followed suit. 
Although one-third of American semi­
conductor sales are to overseas markets, 
Asian and European consumer electron­
ics manufacturers often prefer to buy 
components either from their own 
companies or from other companies in 

their region with expertise in consumer- 
related components.

Serving Japanese and other non-US 
based customers is complicated by their 
industry structure: large, vertically- 
integrated companies operating in close 
concert with government guidance and 
financial assistance. In Japan, Europe, 
Korea, and other regions, semiconduc­
tor firms are often divisions of 
vertically-integrated conglomerates such 
as Toshiba, Fujitsu, Hitachi, Siemens, 
Philips and Samsung.

These firms manufacture a wide 
variety of products from components 
such as semiconductors to consumer 
electronics, industrial robots, weapons, 
and a full range of computers. The 
semiconductor divisions can often count

Sanford ‘Sandy’ Kane, president of 
the US Memories startup.

on other divisions of the same corpora­
tion to consume up to 35% of their out­
put. The remainder of their semicon­
ductor production is then sold to the 
external market.
Vertical integration

Vertical integration gives semiconduc­
tor manufacturers financial resources far 
beyond those of their American coun­
terparts, provides them with a ready 
market for their components, offers 
them leverage to encourage reciprocal 
buying from other domestic companies, 
and allows them to design chips specifi­
cally for the upstream products their 
companies make.

For example, many companies that 
are designing advanced consumer prod­
ucts, such as Hitachi, Toshiba, NEC, 
Thomson, and Siemens, have their own 
semiconductor foundries. Where the 
designs for their televisions or digital 
audio systems specify 4-megabit 
DRAMs, these companies invest in the 
R&D needed to produce such chips 
with their in-house foundries. In these 
cases, the semiconductor subsidiary that 
must fund advanced R&D has a ready 
market for its components, and it has 
the financial backing of a large, vertical­
ly-integrated company for funding.

Japanese companies also participate in 
vigorous domestic cross-trade in semi­
conductors. Japanese suppliers are given 
first preference, and foreign suppliers 
are treated as transitional sources of 
new technologies, or as ‘surge’ sources 
when domestic plant capacity is limited. 
This practice constitutes a non-tariff 
barrier to the Japanese market for 
foreign semiconductor suppliers. South 
Korean companies are organising their 
electronics industry along similar lines.

The European industry is undergoing 
sweeping restructuring as perceived 
national champions such as Siemens, 
Philips, and Thomson position them­
selves to serve the broader unified 
European economy by 1992. The lead­
ing semiconductor companies are all 
affiliated with large, integrated 
electronics firms.
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US domestic market
In the United States, on the other 

hand, most semiconductor companies 
are merchants, which are not owned by 
or affiliated with manufacturers of end­
user products. American semiconductor 
firms are, for the most part, solely in 
the semiconductor business, and rely on 
external sales to ‘arm’s-length’ custom­
ers or distributors.

America’s open-market policies have 
encouraged domestic end-use manufac­
turers to buy components ftom the 
lowest qualified bidder, foreign or 
domestic, explained Andy Procassini, 
president of the Semiconductor Industry 
Association.

“Simply speaking, American semicon­
ductor firms are not assured a lion’s 
share of their domestic market, and 
must compete with foreign suppliers for 
customer design commitments and pro­
duction-level sales to US-based systems 
companies. The US merchants under­
take a far greater risk in making R&D 
investments in advanced components for 
sale in the uniquely open US electronics 
market, compared with the Asian and 
European industries which socialise the 
risk,” Procassini said.
SRC, Sematech, 
US Memories

The US semiconductor industry has 
embarked on a number of cooperative 
initiatives to counteract its disaggre­
gated structure.
• The Semiconductor Research 
Corporation is an industry-founded 
cooperative effort which annually 
awards fundamental research contracts 
to US universities, at an annual rate of 
US$25-30 million.
• Sematech, the industry’s process 
development consortium aimed at 
recapturing the US lead in manufactur­
ing technologies, operates on a US$200 
million annual budget supported by the 
industry - with the US government 
matching funds.

Computers 49.6 % 

Communications 15.0 % 

Industrial 17.1 %

Consumer 6.4%

Military 11.9%

Fig.5: North American consumption 
of semiconductors in 1988, by market 
segment. Note the dominance of 
computers. (Dataquest).

• US Memories, a DRAM manufactur­
ing consortium, including several 
producers (Intel, AMD, National Semi­
conductor, and LSI Logic), as well as 
users (IBM, DEC, H-P), to restore the 
US to its former role as a major player 
in the global memory market. This con­
sortium will supplement the DRAM 
output of Texas Instruments, Motorola 
and Micron Technology as well as the 
captive production of companies like 
IBM.

Advanced electronics race
The United States government and 

industry leaders are now belatedly 
awakening to the economic importance 
of advanced electronics development, 
the one most often discussed being 
HDTV. Major non-US competitors, 
however, have been pursuing such 
development for years through joint 
industry-government research projects.

The Japanese have a long history of 
research and development in advanced 
electronic products, including flat-panel 
displays and semiconductors. The 
Japanese government has spent over 
US$700 million on advanced television 
R&D, and has established a domestic 
HDTV broadcast standard, enabling 
Japanese firms to proceed with develop­
ment of HDTV receivers, VCRs, and 
broadcast systems. Since part of HDTV 
technology is semiconductor technology, 
part of the government R&D funding 
has gone to semiconductor design and 
production research.

American-based semiconductor 
companies, supported by the US gov­
ernment through the market-access 
provisions of the 1986 US-Japan Semi­
conductor Trade Agreement, must press 
to become first- and second-source 
suppliers to the Japanese companies 
currently developing the first wave of 
HDTV and advanced consumer elec­
tronics products.

Recently, the Electronics Industry 

Association of Japan, said it is planning 
for a joint US Japanese task force to 
define new ways for US semiconductor 
companies to get their products 
designed into future Japanese HDTV 
and other consumer-oriented products.

In Europe, electronics manufacturers 
in the European Community (EC) are 
also in partnership with government to 
accelerate the development of advanced 
electronics. The EC’s ‘Eureka’ project 
devotes US$200-250 million annually to 
HDTV research and development, part 
of which also includes semiconductors. 
The EC has agreed on a broadcast 
standard that will result in full HDTV 
service in 1997.

The United States, in contrast, has 
only just begun organised efforts at ad­
vanced electronics research. Last fall, 
the Defense Advanced Research Proj­
ects Agency (DARPA), announced a 
2-year, US$30 million program to fund 
HDTV research and development. In 
early June, the Pentagon awarded the 
first five HDTV development contracts, 
all of which dealt with advanced display 
technology. Other contracts, involving 
semiconductor designs were expected to 
be awarded in the latter part of 1989.

The Federal Communications Com­
mission has delayed its decision on a 
domestic HDTV broadcast standard 
until 1991. There have been several 
private HDTV rsearch efforts in the 
United States in universities, including 
the David Sarnoff Laboratories cur­
rently administered by SRI Interna­
tional and other private ventures.

IC market losses
Some look upon the loss of American 

leadership in consumer electronics 
during the 1970’s and 1980’s as a natural 
and harmless evolution of the US 
economy. Historically, the United 
States has ceded world leadership in 
such key industries as automobiles and 
steel, only to become first in new indus­
tries that offer equal or greater 
econonjic benefits.

The economic losses suffered from the 
decline of the American steel and auto­
mobile industries were offset by rising 
jobs and revenue in the electronics 
industry, and the waning consumer elec­
tronics business was offset by rising 
global leadership in computers and tele­
communications products.

One Japanese computer industry offi­
cial, in fact, recently proposed that it is 
foolish for the US to attempt to narrow 
the huge lead Japan has in DRAM 
technology. Instead, US firms should 
focus on other technologies and markets 
where it still has a major advantage.
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Semi Challenge
The suggestion drew harsh criticism 

from US officials, including IBM presi­
dent Jack Kuehler. “To admit defeat is 
to be defeated,” he replied.

Technology for computers, consumer 
electronics, and telecommunications will 
continue to converge. Current develop­
ments in advanced consumer electronics 
technology will affect future develop­
ments for computer and telecommunica­
tions products.

American failure to achieve a leader­
ship posture in advanced consumer elec­
tronics research and development will 
eventually reduce US firms’ ability to 
compete in all electronics markets of 
the future. During the past five yearsa- 
lone, for example, US companies’ 
market share in semiconductors for the 
computer segment has slipped dramati­
cally, largely due to Japan’s ascendance 
in DRAM production.
Defence needs

Beyond the impact on the US posi­
tion in the world economy, however, 
there are other pressing reasons why 
participating in advanced electronics 
such DRAMs is important to America.

The advanced electronics technologies 

developed during the next 20 years will 
dramatically affect the designs of 
weapons systems. America’s military 
leadership depends on advanced weap­
ons systems, but without American 
research and development in advanced 
electronics, other nations will surpass 
the United States in the design and pro­
duction of advanced weapons. Amer­
ica’s military leadership will depend on 
key technologies from other countries.

Recognising this, the Department of 
Defense has become the first govern­
ment agency to fund HDTV research 
and development, and the National 
Security Agency is funding construction 
of its own secure semiconductor fabrica­
tion plant.

Finally, participation in the advanced 
consumer products market will provide 
a profitable outlet for proven US lead­
ership in digital semiconductor design, 
developed over four decades of leader­
ship in the computer sector, and will 
offer US semiconductor manufacturers a 
more diversified customer base. Today, 
US semiconductor makers rely too 
heavily on demand from the computer 
systems segment of the semiconductor 
market in America.

In fact, a recession in the computer 
market in 1984 and 1985, coupled with 

Japanese price pressure on DRAM and 
EPROM chips, nearly caused the failure 
of some semiconductor companies 
which were heavily dependent on 
computer manufacturer’s orders for 
revenue.

And because of this dependence, 
minute market changes for computers 
cause chipmaker’s revenues to fluctuate 
wildly, making long-term R&D planning 
extremely difficult. With a more diverse 
customer base, chipmakers will be less 
affected by the cyclical demand fluctua­
tions in one specific end-user market, 
and will be able to implement long- 
range development plans to remain 
competitive.

Despite the large lead other countries 
have in developing new technologies for 
applications in the consumer sector, the 
United States still leads the world in 
certain crucial aspects of advanced elec­
tronics, including software, computer 
architecture, digital electronics design, 
microprocessors, microcomputers, and 
telecommunications. American firms 
must find a way to build on these 
advantages to catch the next electronics 
wave, by expanding their portfolio to 
include high volume DRAM production 
and custom devices specifically required 
in the consumer market. ®

GRAPHIC L.C.D. SWITCH
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New low cost 
imported loudspeakers
Available in a wide range of sizes, these low-cost units from 
Jaycar Electronics feature high-density polypropylene cones.

With the steadily increasing price of 
imported goods these days, many for­
eign products have started to represent 
pretty dubious value for money - in 
fact loudspeakers seem to be a prime 
example. However some retailers have 
taken the bull by the horns, and ar­
ranged to source their stock directly 
from overseas, without the middle-men 
(er, middle-persons). The end result is 
generally a lower purchase price for the 
customer.

Such is the case with this range of 
drive units from Jaycar, which consider­
ing the features, appears to reflect ex­
cellent value for money. They are avail­
able in six standard sizes of 100mm (4"), 
150mm (6"), 200mm (8"), 250mm (10"), 
300mm (12") and 380mm (15"), and all 
feature the polypropylene cone materi­
al. Each driver also offers a high-com­
pliance surround material, long throw 
voice coil/spider structure, generous 
magnet assembly and a pressed steel 
frame.

The 380mm driver itself is quite an 
impressive unit, with a power rating of 
120W RMS and a free-air resonance of 
only 18.3Hz. It should offer a formida­
ble acoustic output and low frequency 
response in a well designed cabinet.

To assist such a design, Jaycar’s cata­
log provides more detailed specifications 
on all of the drivers, including the rele­
vant Thiele-Small parameters - in the 
case of the 380mm driver the Qts is 
listed as 0.336 and the Vas as approxi­
mately 300 litres. From these figures, 
our resident LEAP loudspeaker design 
software indicates that when mounted in 
a 120L vented enclosure tuned to 21 Hz, 
the driver would provide a very flat re­
sponse down to about 24Hz. This could 
be the basis for a high quality multi-way 
loudspeaker system, or become a potent 
sub-woofer in its own right.

The other drivers may be assessed in 
a similar manner. The 300mm unit has a 
power rating of 80W RMS, and LEAP 
calculates that a (rather large) 150L 
cabinet with a vent tuned to 19Hz 

would yield slightly peaked (+1.5dB) 
response down to 18Hz - not bad at 
all! However if this sized box is a little 
cumbersome, a sealed 100L cabinet 
should be flat down to 30Hz. Also, the 
250mm driver (rated at 70W RMS) will 
deliver a smooth response to 22Hz in a 
78L box tuned to 25Hz.

In the case of the 200mm unit (60W) 
LEAP recommends a sealed enclosure 
of around 20L, producing a response 
down to 45Hz - since the driver has 
quite a high Qts figure of 0.787, an ef­
fective vented design is not possible. 
The 150mm (30W) unit however, offers 
a slightly peaky (+/-ldB) response 
down to a creditable 24Hz in a 32L 
vented box tuned to about 29Hz, or a 
3dB point of 50Hz for a 28L sealed en­
closure. Lastly, the small 100mm driver 
is really only suitable for a sealed cabi­
net, which will sustain the response 
down to about 100Hz in a 9L box - 
hardly sub-woofer material, but quite 
appropriate for the midrange driver of a 
multi-way system or a restricted full­
range application.

So all in all, there should be a loud­
speaker in this range for just about any 
application.

At the time of printing, the prices for 
the drivers are (in order of size) 
$129.50, $69.95, $52.50, $39.95, $29.50 
and $13.95. When compared to other 
drivers of similar quality (local or im­
ported) this range from Jaycar shouldn’t 
strain the budget, whether you are sim­
ply replacing old speakers or construct­
ing a multi-way system from the ground 
up.

When upgrading an old system, 
remember to check that the existing 
cabinet volume is suitable for the re­
placement driver. A small percentage 
difference from ideal will make little 
difference in practice, but a large error 
may produce a lumpy or restricted re­
sponse. Also, when considering which 
driver is appropriate for an existing box, 
remember that it is much easier to re­
duce an enclosure’s volume (by physi­
cally closing off a section, or even in­
stalling a few bricks!) than it is to in­
crease the dimensions.

As you can see from the picture, the 
drivers are visually quite striking with 
their white cone, and black dust cap 
and surround. Note however that there 
are only five drivers shown, since the 
380mm unit missed its photo session. 
Nevertheless, you can see the entire 
range at your nearest Jaycar store, or 
simply order your needs on Jaycar’s 008 
022 888 toll-free line. (R.E.) ©
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Special message from our Managing Editor:

If you're a regular reader of Australia's 
largest-selling electronics magazine, taking 
out a subscription is always a good idea. It 
gives you the convenience of delivery right 
to your letterbox each month, plus a very 
healthy saving on the price you'd normally 
have to pay for the magazine over the 
counter.

Most of the time, the saving for 
subscribers is around 17 per cent, with the 
added bonus of the opportunity to win a 
valuable prize. However, every so often we 
are able to offer an even larger discount, for 
those who are really only interested in 
getting the magazine itself — at the best 
possible price.

This is one of those times. From now 
until the end of February, 1990, we are 
making the following offer: a full 12-month 
subscription for only $35, or a 24-month 
subscription for just $70. These figures are 
for subscriptions within Australia, and 
INCLUDE postage!

These prices represent a discount of 
OVER 35 per cent compared with the 
normal cover price. In other words, by 
accepting this offer you can save almost $20 
for a 12-month subscription, and almost $40 
for a 24-month subscription.

Not only that, but in return for making 
your commitment 'up front' to the magazine 
for the period concerned, you are also 
buying protection against the inevitable 
rises in cover price that occur from time to 
time, with all goods. Your subscription buys 
you either 12 or 24 issues, all at the special 
offer price and regardless of what happens 
to the cover price during the period 
concerned. How's that for hedging against 
inflation!

What's the catch? There isn't any. When 
you buy a subscription, you save us money, 
and we're simply passing a lot of those 
savings back to you.

We have to print and deliver just on two 
copies of the magazine for every copy we 
sell on the news stands, because of the 
wastage in Australia's far-flung distribution 
system. In fact for every 10 copies we sell 

on the news stands, nine extra copies must 
be printed and sent out — only to be 
wasted. You can imagine what this does to 
our costs (not to mention the world's 
dwindling forests).

But for every copy we send out to a 
subscriber, we only have to print and post 
just that copy. There's no wastage at all — 
it's 100 per cent efficient. There's no 
retailer's profit margin, either.

So when you're buying a sub, you're not 
just saving money for both yourself and the 
magazine; you're also helping to conserve 
our trees and forests.

With the very special discount offer we're 
offering at the moment, you'll be doing all 
of this for the least possible outlay. But the 
offer is for a limited time only, so to avoid 
disappointment, how about filling in the 
coupon and sending it in with your cheque 
NOW — before you forget!

Hurry-offer ends 28th 
February, 1990



"Now is certainly the time to take 
out (or renew) your subscription

ONLY $35 (1 year — 12 issues) 
Save H9 off cover price

ONLY $70 (2 years — 24 issues) 
Save $3o off cover price
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^A.S. nirimba

HMAS NIRIMBA, QUAKERS HILL, SYDNEY

The Royal Australian Navy enlists about 240 young men and 
women as trainee apprentices each year. They are divided 
into two groups. Intake A in January and Intake B in July. 

All new apprentices start their training at HMAS NIRIMBA 
just west of Sydney.

Here the young apprentices learn their skills on well 
maintained machinery in light, airy, clean workshops, in an 
environment dedicated to achieving the highest possible 
skills in trade and technical training.

There is plenty to do during these first two years and all 
young apprentices are encouraged to take part in spare time 
activities such as sports of all kinds and their own personal 
hobbies. These can range from Go-kart racing to bush 
walking and camping expeditions.

APPRENTICE TRAINING 
PART ONE.

The first part of apprenticeship 
training takes place at HMAS 
NIRIMBA just west of Sydney, 
and lasts for two years. The 
working year is split into 
two terms of 23 weeks with 
4 weeks leave over Christ­
mas and a further 2 weeks 
leave mid-year. When the set- 
tling-in period is completed 
work starts in earnest in the 
apprentices’ chosen branch.

TECHNICAL TRADES 
IN THE NAVY.

There are 3 Branches with a 
total of 9 categories all open 
to apprentices.
NAVY CATEGORY CIVILIAN TRADE

MARINE ENGINEERING

MTP* Fitter and Turner

MTH* Metal Fabricator

WEAPONS ELECTRICAL ENGINEERING 

ETW*ETP Electrical/Fitter Mechanic

ETC*/ETS Radio Fitter Mechanic

AIR ENGINEERING

Ata Ground Engineering
(Airframes/Engines)

ATWL Ground Engineering
(Instrument/Electrical)

ATC Radio Fitter Mechanic

‘These job categories are open to males only.

Navy Apprentices

NAVY 
HANG 

ALL
APPRENTICE TRAINING 

PART TWO.
At the completion of the first 
two years, all apprentices are 
promoted to either SEAMAN 
or WRAN and posted to their 
next billet.

★ The second part of appren­
tice training takes place on 
board ship, or at any one of the 
many naval establishments all 
around the country.

Young Navy apprentices grow 
and mature through on-the- 
job experience into the highly 
trained, highly skilled tech­
nical sailors who work and 
maintain some of the most 
sophisticated naval equipment 
in the world.

Equipment that is used in the 
Navy’s modern fleet of guided 
missile frigates, guided missile 
destroyers, submarines, patrol 
boats, fleet support vessels, 
mine sweepers, and the exten­
sive range of contemporary 
helicopters and fixed wing 
aircraft that are part of Royal 
Australian Navy’s Air Arm.
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complete their training at sea with on-the-job training.

APPRENTICES 
around The factory 
ak( )im ) The worlie

Selection techniques the Navy 
has perfected over seventy-five 
years will assist us in identi­
fying exactly what is the best 
job for you. We have a long 
record of giving young men 
and women the opportunity 
to prove their worth.

■

NWY
THE PRIDEOl’THE FLEET IS YOU.
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Postcode

EA/JAN

Name

Address

School
Year Ten marks

in combat or combat-related duties.

AND SET YOL K COURSE
FOK

All apprentice applicants choose their desired category in
consultation with a Navy Counsellor. The final decision on which

job category being made by the Apprentice Selection Board.
Applicants should have successfully completed Year 10 in Maths and English 

(a pass in a Science subject is an added advantage).
If you are between 15 and 19 and would like to earn your indentures travelling

the world, join the Royal Australian Navy as a Naval Apprentice.
Call your Navy Careers Advisor or fill in the information sheet below and send

to: Naval Apprenticeships, Freepost 2 600N, P.O. Box XYZ in your capital city.

Subjects taken

I am interested in □*Marine Technical Engineering □ Weapons Electrical
Engineering □ Air Technical Engineering

Sydney (02)219 5549 (008)422177 Melbourne (03)696 2677 (008)333 243
Brisbane (07)2262626 (008)777 531 Townsville (077)724566 (008)015150
Adelaide (08)237 6222 (008)888 554 Hobart (002)347077 Canberra

(062) 57 2311 Perth (09) 325 6222 (008) 199 018 Darwin (008) 888 554
‘Females cannot be employed

IWY
THIS F»RI1>E OF THE FLEET IS Vol
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Wherever You Are...

. . .From the outback country towns to the large 
cities of Australia, you'll find a Tandy Electronics 
store near you!
For 15 years Tandy have been supplying 
Australians with sound advice on Stereo 
Equipment. Whether you're looking for the latest 
in home stereo or state-of-the-art portable sound, 
Tandy has the equipment to meet your needs.
Tandy have nearly 400 stores nation-wide and no 
matter which one you visit you're assured to 
receive sound advice and friendly personal 
service that you have come to trust.

Remember when you're looking to buy stereo 
equipment, follow the sign you can trust to the 
biggest Electronics store in Australia — 
Tandy Electronics.

Tandu
ELECTRONIC»
We Service What We Sell

® Trademark of Tandy Corp. InterTAN Australia Ltd. being a registered user.



Video Camcorder Preview:

Sony's 'mighty 
midget' CCD-TR55
Just how small CAN you - or SHOULD you - make a video 
camcorder? That’s the kind of question our bemused Editor 
has been asking, ever since he was able to try out an 
advance sample of Sony’s new and incredibly small 
CCD-TR55 (being released in Australia this month). Here’s 
what he found, written after the initial daze wore off:

by JIM ROWE
Every so often, in my kind of job, 

you get to try out a new product which 
seems to make a lot more impact than 
most of the others. There’s something 
about it that tells you it represents a 
milestone of development, and forces 
you to stop and reflect on just how far 
the technology has come, and where it 
seems to be heading.

Or as we say in the trade, it blows 
your socks off!

The new Sony CCD-TR55 video cam­
corder was certainly one of those prod­
ucts, for me. Camcorders have been 
getting smaller and smaller over the 
relatively few years since they first ap­
peared, and superficially it might seem 
that this is simply yet another stage in 
this progression. Episode N+l of The 
Incredible Shrinking Camcorder saga, if 
you like.

I suppose this tended to be my expec­
tation too, before I actually saw the ad­
vance sample ’TR55. But it didn’t take 
long to evaporate, when the little beast 
actually arrived.

The fact is that this camcorder really 
is tiny. You don’t realise how tiny, until 
you hold it in your hand. It measures a 
mere 179mm long, from lens hood to 
rubber eyecup, with a cross-section only 
106 x 107mm. And the weight is a mere 
790 grams (lib 12oz, in old money), not 
counting the battery pack and tape cas­
sette which add about 150g and 30g re­
spectively.

When you consider that we’re talking 

about a complete colour TV camera and 
video recorder combination, this is 
pretty darn impressive. Especially when 
you realise that the Video-8 tape car­
tridge itself measures 95 x 62 x 15mm.

This camcorder is, if anything, both 
smaller and lighter than the average 
Super-8mm sound movie camera, before 
they went off the market. Yet the 
’TR55 offers up to 1-1/2 hours of film- 
ing/recording, at the normal tape speed 
(twice that at the slower LP speed), and 
also has features like a 5-speed elec­
tronic shutter, with speeds of up to 
l/4000th second. As an old home-movie 
enthusiast from way back, even I can 
see why making home movies on film 
has become ancient history.

In fact when I started to use the 
TR55, 1 couldn’t help think back to the 
first mono video recorders and cameras, 
when they came on the market back in 
the late 1960’s. The cameras alone were 
bigger than the TR55, and the record­
ers were about three times the size and 
weight of today’s most solid home VHS 
recorder. Each had multiple circuit 
boards inside, and the recorders in 
particular had literally hundreds of dis­
crete transistors and diodes.

Back then 1 had a part time job fixing 
the monsters, to help save up for our 
house deposit. 1 remember how compli­
cated they seemed, and how long it 
took me to understand how all the cir­
cuit sections worked (expecially the 
head drum servo). And they were only 

very basic monochrome gear - child’s 
play compared with the ’TR55 and its 
full colour, with hot and cold automatic 
TTL focusing and light level control, 
white balancing, 6:1 motorised zoom 
lens, insert editing, fade in/out, digital 
superimposition and electronic shutter. 
They were also relatively big and easy 
to get at, for servicing.

But enough nostalgia. Back to the 
TR55, with five times the horsepower 
and all of it crammed into a package 
less than the volume of a housebrick. 
How have they done it, those Sony wiz­
ards?

First of all, and most impressively, by 
basing the recorder on their incredible 
new 'FL Mccha' 8mm deck mechanism, 
previewed in mid 1988. This is not the 
first camcorder to reach the local mar­
ket using this deck - a couple of other 
recent models have used it, as Sony is 
making it available to other manufactur­
ers. But the ’TR55 is certainly the 
smallest to appear to date, and the first 
to show just what degree of miniaturisa­
tion the FL Mccha really makes possi­
ble.

Looking at the TR55, you can easily 
imagine now what the next version of 
the Video Walkman is going to look 
like, based on the same mechanism. 
You also find yourself wondering how 
even the Sony engineers could manage 
to make things any smaller - assuming 
we would want them to. Surely this is 
‘about as fur as they can go’, or ought 
to go. The next step would be a post­
age-stamp sized camera and viewfinder 
that clips to your specs, and a recorder 
that slips into your shirt pocket!

The FL Mccha has half the weight, a 
third of the volume and half the thick­
ness of the original 8mm video mech­
anism, used in just about all Video 8 
camcorders to date (and also the Video 
Walkman). It has a thickness of only
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29mm, when operating, with a weight of 
only 185 grams. Its total volume is only 
250cc, which is incredible considering 
that the cassette itself accounts for just 
on 90cc.

To produce the FL Mccha, Sony engi­
neers had to reduce the video head 
drum diameter to 26.7mm - smaller 
than any other drum produced to date. 
This involved switching from two video 
heads to four, as with VHS-C, and in­
creasing the tape wrap from 221° to

292°.
However as well as coming up with 

the smallest head drum produced to 
date, Sony also managed to fit the com­
plete head drum motor inside the drum 
itself. Considering that the drum assem­
bly is less than 25mm high, and also in­
cludes a 'flying erase head’ as well as 
the four video heads and their rotary 
transformers, this seems to me a minia­
turisation achievement of almost mind- 
boggling proportions.

Mind you, the rest of the deck is 
pretty impressive, too. The two speed 
direct-drive capstan motor is also only 
about 27mm in diameter, and about 
4mm thick - roughly the same volume 
as two 20-cent pieces. Similarly all of 
the mechanism gearing is confined to a 
layer only 5mm thick, beneath the cas­
sette loading area.

Inside the 'TR55 on the other side 
from the deck is the 6:1 motorised 
zoom lens (11 — 66mm, F/2.0) and the
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camera itself, with its 12.5mm CCD 
sensor capable of giving good pictures 
with illumination levels from 100,000 
lux down to 300 lux, and acceptable pic­
tures down to a mere 5 lux. The lens 
also has a ‘macro’ feature, which pro­
vides focussing down to 10mm.

Above this is the electronic viewfind­
er, in a telescopic cylinder which swings 
up by as much as 90° for convenient 
viewing. Inside the viewfinder is a tiny 
monochrome CRT with 13mm diagonal 
screen, and a magnifying eyepiece 
whose focus is adjustable to suit the 

user’s vision.
The electret microphone is built into 

the front of the camera case, while the 
compact 6V battery pack or power 
adaptor clips to the rear. Most of the 
camera controls are built into the 
‘bulge’ around the zoom lens assembly 
on the left-hand side, while the VCR 
controls are found on the top of the 
case along with the ‘Tele-Wide’ zoom 
lens rocker tablet. The recording On- 
Off control button is at the rear on the 
right.

Fairly obviously, the ’TR55 is de­

signed to be held in the right hand, with 
the forearm vertical so that the view­
finder is at your right eye. A strap holds 
the camera firmly in the palm of your 
hand, with your thumb able to operate 
the recording button and your first and 
second fingers at the zoom lens control.

Although the camera controls can all 
be operated manually, if you wish, Sony 
has also provided an ‘Auto Lock' switch 
which converts just about everything 
into automatic operation. And this is 
the normal operating mode, where all 
you have to do is hold the camera still, 
adjust the zoom lens for the shot you 
want, and press the recording button to 
begin recording. Focus, exposure, white 
balance and the rest are all looked after 
for you, making it as easy to use as the 
traditional box brownie.

At this stage, you may well be won­
dering where the electronics are. Where 
is all the circuitry, to make it all happen 
- has Sony somehow discovered how to 
do away with it?

No, not at all. Everything is there, 
tucked away on no less than 13 different 
multi-layer PC boards located in the 
nooks and crannies inside the case. 
There are some 50-odd IC’s, many of 
them either LSI or VLSI, and of course 
all of the circuitry is of the miniature 
surface-mounted variety. A marvel of 
the modern electronic art, although I 
suspect it will be anything but easy to 
service...

Trying it out
So much for the 'TR55 in terms of 

technology. But how does it perform in 
practice?

The only advance sample that the nice 
people at Sony Australia were able to

Below: A larger than life closeup of the top control panel on the sample TR55, a Japanese model.



FLUKE AND PHILIPS - THE GLOBAL ALLIANCE IN TEST & MEASUREMENT

FLUKE PHILIPS PHILIPS

The new Fluke 80 Series 
shown actual size

The new 80 Series 
is a digital meter, 
an analog meter, 
a frequency counter, 
a recorder, 
a capacitance tester, 
and a lot more.

It’s the first multimeter that can truly be 
called “multi”... not only standard 
features, but special functions usually 
limited to dedicated instruments.
Plus, innovations only Fluke can bring 
you. Like duty cycle measurements. Or 
recording the minimum, maximum and 
average value of a signal. Or the audible 
MIN MAX Alert™ that beeps for new highs 
or lows.
There’s even Fluke’s exclusive Input 
Alert™, that warns you of incorrect input 
connections. And a unique Flex-Stand™ 
and protective holster, so you can use the 
80 Series almost anywhere.
Make sure your next multimeter is truly 
multi. Call today your local 
Fluke distributor. [Names belowl

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS.

FLUKE 83 FLUKE 85 FLUKE 87
Motts, ohms, amps, diode test, audible continuity, frequency and duty cycle, 
capacitance. Touch Hold*, relative, protective holster with Flex-Stand™.
03% basic dc accuracy 0.1% basic dc accuracy 0.1% basic dc accuracy
5kHzacV_________
Analog bargraph & 
zoom____________  
Three year warranty

20kHzacV________
Analog bargraph & 
zoom____________  
Three year warranty

20kHzacV
High resolution 
analog pointer______  
True rms ac________ 
1ms PEAK MIN MAX 
41/? digit mode______  
Back lit display 
Three year warranty

Local Philips Test & Measurement Organisation 
Sydney (02) 888 0416, Brisbane (07) 844 0191, Melbourne 
(03) 235 3666, Adelaide (08) 348 2888, Perth (09) 277 4199, 
Auckland (09) 89 4160, Wellington (04) 88 9788.



Sony camcorder
provide was a Japanese version, operat­
ing on the NTSC system and with most 
of the control functions marked only in 
Japanese. However this was no real 
problem, because they were also able to 
supply advance copies of the manuals 
for the Australian PAL version. We 
were also able to play back the NTSC 
recordings through our trusty KX- 
14CP1 multi-mode monitor, so that for 
all practical purposes we might well 
have been trying out the PAL model.

And as you'd expect from Sony, the 
performance was virtually indistinguish­
able from the earlier and bulkier 
models.

The basic horizontal resolution of the 
new CCD camera sensor seems to be 
around 250 lines, with the record/play 
system reducing this to a little over 200 
lines. Its sensitivity is impressive, with 
very reasonable pictures possible in 
lighting levels so low that a film camera 
simply wouldn’t be in the race.

I was very impressed with the ALC 
system, too, which adjusts to quite 
major changes in subject lighting within 
a fraction of a second. And the TTL 
(through-the-lens) automatic focussing 
works very well indeed, responding to 
changes in subject within a few seconds. 
There’s a little ‘hunting’ back and forth, 
but it soon locks on to a setting which is 
almost always right.

The VCR side of 'TR55 is also very 

easy to use, and seems to deliver results 
every bit as good as the larger ma­
chines. The replay pictures are steady 
and clean, with very low noise. And 
there’s virtually no rolling or other in­
stability when one shot/recording is 
added to the end of the last, thanks to 
the way the VCR automatically re-syn- 
chronises the head drum to the end of 
the previous recording.

This also makes superimposing titles 
and/or replacement scenes a snack, 
thanks also to the TR55's flying erase 
head. And of course you’ve got all of 
those fancy features, like optional fade 
in and out, a built-in title memory, op­
tional date and time superimposition, 
and so on.

Incidentally, the ’TR55 also provides 
all of the normal facilities for a monitor­
ing earphone, remote control, direct 
video and audio input/output, external 
microphone etc. For operation back at 
home it will also operate directly from 
the battery charger unit via an adaptor 
lead.

There’s really everything that most of 
us are ever going to need, so the ’TR55 
doesn’t seem to involve any real penal­
ties - despite its tiny size. In fact the 
small size and light weight seems to 
offer two nice advantages: (a) you can 
hold it a little steadier, and (b) your 
right arm doesn't get so tired!

On the negative side, the only real 
fault 1 could find was that with some 
subjects, the monochrome viewfinder 

can make it a little tricky to make sure 
you’re getting the best shot. Not that 
this is a problem specific to the ’TR55, 
of course; it applies to virtually all of 
today’s domestic camcorders.

On the whole, then, the CCD-TR55 
seems to be an excellent little machine 
- with all the right features, good per­
formance and everything squeezed into 
the smallest camcorder package yet pro­
duced. In fact it’s pretty well as small as 
you’d want camcorders to become, be­
fore the controls would become too 
small to be operated by adult male fin­
gers.

So don’t spend any more effort mak­
ing them any smaller than this, Mr 
Sony. You might be able to, before 
long, but what would be the point? Bet­
ter for your innovative engineers to 
spend their time coming out with a 
high-band version offering even better 
picture resolution, and perhaps chang­
ing to a full-colour viewfinder. (Never 
satisfied, am I?)

As mentioned earlier, the CCD-TR55 
is being released in Australia this 
month, so you should be able to see it 
for yourself at your nearest Sony video 
stockist. The price is expected to be 
about $2500, making it excellent value 
for money.

Finally, my thanks to Sony Australia 
for the opportunity to try out their one- 
and-only advance sample of the ’TR55. 
Thanks folks, and I’d say you have a 
real winner on your hands! 0

Another view of the CCD-TR55, this time seen 
from the viewfinder lens side. The viewtinder 
swings right up to the vertical position if 
desired.
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The gentle art 
of scroungin c
When the availability of parts needed to build electronic 
projects becomes a problem, in terms of straightforward 
over-the-counter buying, those ‘in the know' don’t let this 
worry them. They simply resort to scrounging, salvaging or 
‘resurrecting’. Here’s how YOU can do it, too.

by TOM MOFFAT

“I can’t build anything! I can’t get the 
parts! So I’ll just have to buy a ready­
made one instead.” How many times 
have we heard that excuse for the de­
mise of home-brewing electronic gear?

Well, as from now, that excuse is 
hereby abolished, because you CAN get 
the parts to build just about anything 
you want to. Ail you have to do is 
apply yourself to a bit of sniffing 
around, and not be too proud to use the 
occasional ‘pre-owned’ bits.

Ah! Pre-owned - in other words, 
‘used’. Pre-loved. Something somebody 
else has no further use for.

Some people are silly enough to 
chuck things out just because they are 
no longer the best and latest. This is not 
to be discouraged, because their loss is 
your gain.

To be on the receiving end of these 
useful rejects, you must be in the right 
place at the right time. By the applica­
tion of some careful thought, and by 
using the information detailed herein, 
you can increase the odds of your being 
the one to prevent the untimely destruc­
tion of something truly useful. So here 
are a few areas where you can shake 
the tree and make the goodies come 
tumbling your way.
Old television sets

The defunct TV set has traditionally 
served as the best source of parts to 
build amateur transmitters, power sup­
plies, and even quite luxurious stereo 
amplifiers. Unwanted televisions are al­
most always black and white, and gen­
erally come in two flavours: small port­

ables and big console models.
If it still works, you should think care­

fully before disassembling a portable 
black and white telly. It could be used 
as a second set for a kitchen or bed­
room. Your spouse and/or kids may 
grizzle “but we wanted a colour set”. 
You can respond that a colour set 
would cost over $400, and this one cost 
zilch. It’s better than no TV at all, isn’t 
it? (IS it?)

Black and white portable sets also 
make useful computer monitors.

Our little beach shack is equipped 
with a Kreisler portable black and white 
set, that was thrown in as part of the 
purchase of a kid’s bicycle. It had 
stopped working only that morning, and 
its value to its owner had suddenly 
fallen to zero. Its problem turned out to

FELU AREAS GOHEREt You
CAM SHA«;e -rase & 
THE. GOODES IVmBLE YOUR WAY.

be a dud filter capacitor in the power 
supply, and a blown fuse. The set was 
back on the air within half an hour.

The Kreisler has performed perfectly, 
except for one hiccup two minutes be­
fore midnight on New Years Eve a cou­
ple of years ago. A well-known Prime 
Minister was about to make a speech, 
presumably to welcome the 1988 Bicen­
tennial year. As soon as he appeared on 
the screen the set erupted with a bright 
flash from the rear and promptly died. 
The flash had been caused by another 
fuse blowing. When the fuse was re­
placed the set again worked fine. The 
trouble was put down to hot air over­
load.

Most rejected console sets will be 
valve models. Although no longer 
trendy, valves make quite rugged and 
useful amateur transmitters. It might be 
hard to buy valves nowadays, but valves 
in good working condition can certainly 
be scrounged from TV sets. There are 
many designs around for transmitters 
made from TV ‘sweep tubes’.

Wrecking an old telly should be un­
dertaken with thoughtfulness and cau­
tion. ‘Wrecking’ is really the wrong 
word - ‘careful disassembly’ is more 
appropriate. Your first task is to get rid 
of the picture tube. If it is a black and 
white one, its commercial value will be 
nil. You must NOT simply put it out 
with the garbage or something, because 
a picture tube represents a dangerous 
bomb which can implode, showering 
glass everywhere.

One way to dispose of a picture tube, 
perhaps not quite approved of by the 
authorities, is to wrap it in an old blan­
ket and smash it. You can lay it on the 
ground face down, completely wrapped 
in the blanket, and then whack the 
tube’s neck with a big stick. It should 
break off cleanly, leaving the main bulb 
of the picture tube intact, and without 
its vacuum.

If you’re worried about being so 
close, you can stand back and throw 
rocks at the completely wrapped picture 
tube. The whole thing may break in this 
case, making its disposal somewhat 
messy. Regardless of how you do it, 
you should pick up the blanket, still 
containing broken glass and tube re­
mains, and carefully dispose of them. 
NO glass should be left behind using 
this method.

The most valuable part of an old telly 
is its power transformer, it may be 
capable of producing around 700 volts 
AC at several hundred milliamps, as 
well as 6.3 volts at several amps. This is 
absolutely ideal for powering an ama­
teur transmitter, or a valve stereo am­
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plifier. If you had to go out and buy a 
transformer like this nowadays, you 
could expect to pay well over $100 for it 
- if you could get one!

Before removing the transformer, 
identify the leads that go to the mains, 
the high-voltage rectifier, and the valve 
heaters. Once the transformer is re­
moved you can apply power to the 
mains winding and measure the second­
ary voltages produced. Be careful! 
These voltage levels are LETHAL. 
Other things to recover from a defunct 
TV include the valves, the valve sock­
ets, speakers, useful-looking hardware, 
and don’t forget to recover as many 
screws, nuts, and washers as possible.

TV sets aren’t the only electronic de­
vices worth saving. Old stereo ampli­
fiers are useful, and if you manage to 
score an old radiogram from the fifties 
or earlier, don’t let it get away. These 
are suddenly becoming trendy and quite 
valuable as collectors’ items. So where 
do we get them? Here are a few sugges­
tions:

The ‘tip’
Useful electronic devices should never 

be allowed to get this far, but if they 
do, you can be the one to save them 
from death and burial. Trouble is, 
scrounging from tips is discouraged in 
many places, and totally outlawed in 
others.

Officially, anti-scrounging laws are 
based on health grounds. But unofficial­
ly, the real reason is that possession of 
tip booty is usually considered the privi­
lege of tip attendants and garbage truck 
workers.

This is the voice of experience speak­
ing: During my university days, my 
summers were spent working as a gar­
bage collector, and one of the fringe 
benefits was the right to ‘first pickings’. 
Every afternoon after the garbage run, 
the truck would go to the tip full of rub­
bish which was quickly dumped. We 
would then return laden with the day’s 
scrounged treasures. My best score was 
a large military-style power supply 
which I later sold for $200.

During a trip to a municipal tip a few 
months ago, I spotted a large TV of 
fairly recent manufacture. As I started 
to recover it, the tip attendant came 
roaring over in his ute and proceeded to 
recite various council by-laws concern­
ing tip scrounging. But as I gave up and 
drove away, the tip attendant was seen 
to be loading the TV into his own ute. 
Is this justice?

The way to overcome the problem of 
tip attendants is to visit an unattended 
tip. This would include most tips in 

country towns, and there are probably 
several useful tips within driving range 
of your home.

Don’t make a pig of yourself though. 
My latest visit to a country tip was to 
offload a bag of garbage and a carton of 
beer bottles. But I returned home with 
a rope ladder from a ship, two plywood 
real estate signs, a large roll of used 
copper tubing, and the glass door from 
an old oil heater. The stuff all looked 
useful for something, although my wife 
wasn’t really impressed!

Council clean-ups
Annual council clean-ups should be 

declared public holidays. That way you 
could spend the whole day scrounging, 
and with enough stamina you could 
cover your entire suburb!

Clean-ups are those days when resi­
dents are asked to place ‘big stuff they 
no longer require beside the road, for 
later collection and disposal by special 
trucks. Big stuff means anything too 
large to fit in a normal rubbish bin, and 
covers such items as furniture, lawn­
mowers, and - would you believe - 
old TV sets.

As far as I know there are no laws 
against making your own collection be­
fore the council truck arrives. But, 
especially if you live in a ritzy area, 
there is a social stigma associated with 
pre-empting the annual council clean­
up. You know the old story: “There 
goes that Moffat again! And look what 
he’s got this time! How can his wife put 
up with him?”.

It helps if you’re not well known in 
the area. Then you can put on a track 
suit and pretend to be a jogger. Your 
expedition should be mounted at first 
light, hopefully before any snoopy 
neighbours are up. A track suit would 
also help explain your presence to any 
inquisitive police.

The technique of the pre-cleanup 
scrounge is to jog along the footpath, 
slowly enough so you can carefully in­
spect each pile of potential treasure. 
When you see something useful you can 
cither mentally mark it for later collec­
tion in your car, or grab it and run 
straight away.

You can help pass the time while 
dragging a large TV set down the road 
by cooking up in advance the explana­
tion you will give to any cruising police 
patrol.

No - just joking! I don’t think the 
police will be bothered, only your 
snooty neighbours. In the area where I 
live, clean-up day brings forth people 
you never suspected were joggers. I

my BEST

Ui SCARFING OF OLI? PICTURE TUb€._

sometimes think the truck goes away 
empty, after all the goodies on the foot­
path have simply changed owners in the 
same street. And the next year most of 
the treasures are out again, except in 
front of different houses...

Seriously, though, council clean-ups 
are really too good to pass up. They are 
an excellent source of TV sets, stereo­
grams, and other electronic devices that 
are still quite healthy. Most times 
they’ve just gone out of fashion.

I was visiting Sydney recently on 
clean-up day, staying at my brother-in- 
law’s house. On the footpath, in front 
of the house next door, was a complete 
home entertainment centre that must 
have cost thousands new. It had a big 
TV, stereo, tape deck, and separate 
speakers, and it looked to be in perfect 
nick. I was just about to drag it to 
safety when I thought - “What next? 
How would I ever get it home on the 
plane?”.

Oh, the frustration! Looking at that 
thing and thinking, within a couple of 
hours it would be on the tip. My broth­
er-in-law didn't want it (the fool!). Let’s 
only hope some jogger came along in 
time.

Government auctions
Government auctions, I suspect, are a 

devious scheme to gather helpless 
scroungers into one place where they 
will then spend heaps of money on 
things they have absolutely no use for, 
but are too good to pass up.

The auctions keep money flowing 
through the economy, while occasion­
ally allowing an outlet for embarrassing 
purchasing mistakes made by govern­
ments. Why else would a brand new 
ten-thousand line telephone exchange, 
still in original packing, go off for $100?

Some stuff goes at giveway prices - 
after all, it’s only taxpayers’ money - 
but don’t let it go to your head. In the
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Scrounging
heat of bidding 1 have seen things like 
surplus electric heaters bring more than 
they would if you just went into Myers 
and bought one. Items like household 
goods and clothes are keenly sought 
after, but electronic instruments and 
radio gear usually go for a song.

Beware of second-hand dealers at 
auctions. If they see you drooling over 
some oscilloscope or signal generator, 
they will decide it must be worth some­
thing so they’ll bid against you. You 
must look upon your potential treasure 
with disinterest and even scorn, and 
only begin drooling after the hammer 
has fallen.

A memorable auction orgy occurred 
in Hobart several years ago, when the 
ABC offloaded all their black and white 
televison cameras, having replaced them 
with colour. Amateur radio operators 
from all over the state suddenly saw 
themselves as amateur television opera­
tors, and converged on the auction like 
flies to rotten meat. There was plenty 
for everyone, and soon many amateur 
homes had their own TV studios, com­
plete with Marconi studio cameras, 
camera control centres, sync pulse gen­
erators - the works.

But when the newness wore off, own­
ers found that these valve-laden televi­
sion monsters took up a lot of space, 
drew 2000 watts each, and generated 
lots of heat. Their owners eventually 
gave them away to younger electronic 
enthusiasts and schools. My own hold­
ing of two complete studio camera 
chains has now been reduced to a cou­
ple of broadcast microphones I use on 
my ham transmitters. But that TV gear 
was good fun while it lasted, and well 
worth the $40 or so it cost me.
Government tenders

Government tenders are like govern­
ment auctions, only they are conducted 
in writing in a kind of ‘secret ballot’ sys­
tem. You are invited, usually through 
an ad in the paper, to view certain 
items for disposal. You can then write 
down an offer for the goods, seal it in 
an envelope, and hand it to the selling 
authority.

There are some very important points 
about this system. One is that you don’t 
have any idea of the value other people 
are putting on the goods on offer. You 
also have no idea what value the gov­
ernment puts on the goods, but you can 
assume they don’t want them very 
much; otherwise the goods wouldn’t be 
up for grabs.

Generally there is no reserve on 

tender items; the highest bidder wins. 
You can usually assume high bidding on 
things with scrap metal value, such as 
copper cables or lead batteries. But the 
scrap value of radios, oscilloscopes, and 
signal generators is virtually nothing. So 
don’t be afraid to put in some truly silly 
bids, especially if you can gang up with 
some other people and buy the whole 
lot of something.

Several years ago Tasmania’s Hydro 
Electric Commission put up for tender 
some Pye VHF and UHF base stations 
that had been used as point-to-point - 
radiotelephones. Their transmitters 
were rated at 50 watts, continuous duty. 
A group of hams got together and 
tendered for the whole lot, which 1 
think was around ten units. The price: 
$3.45 each! One of these radios eventu­
ally became the Hobart two-metre ama­
teur repeater, for a cost of under four 
dollars.

Similar tender efforts have kept Tas­
manian amateurs well supplied with two 
and six metre mobile FM rigs, with 
some units purchased for a couple of 
dollars each. It sure beats shelling out 
several hundred dollars for a Japanese 
commercial rig!

Dropping broad hints
This last scrounging technique re­

quires the utmost in skill and finesse. It 
usually takes place within the home of a 
kind and generous electronics enthusi­
ast, who has no idea that he has opened 
his door to a Trojan horse.

You know this person has something 
you need. You also know that this per­
son doesn’t need the item himself, but 
considers it too good to part with. 
There is a certain pride of possession.

Say this person has a large tuning ca­
pacitor which you need to build an an­
tenna tuner. You know it is impossible 
to purchase such a capacitor through 
normal sources, so the only alternative 
is to scrounge it. When viewing this tun­
ing capacitor sitting there on the fel­
low’s shelf, avoid undue drooling, as in 
the auction advice above.

There is a technique my dog uses 
while trying to scrounge my dinner, 
which shows he’s not really interested in 
my dinner, but would hate to see it go 
to waste should I not need it any more. 
He will not look directly at the dinner, 
but instead stares intently at the wall. 
Surveillance of the dinner only takes 
place through his peripheral vision. This 
method allows careful study of the din­
ner, while avoiding giving an impression 
of ‘undue lust’.

You can approach the tuning capaci­
tor problem the same way. While star­

ing at the wall, you notice the tuning 
capacitor is an absolute ripper. But its 
owner doesn’t notice that you notice. So 
you have time to work out what is 
needed to shake the capacitor loose 
from its happy home.

“What have you been doing with 
yourself since you retired?”, you ask. 
“Oh, I’ve been operating on the air a 
bit. And I’ve been thinking of getting a 
computer... maybe a kit. But my eyes 
aren’t quite what they used to be, and 
I’m a little worried about building a kit. 
And 1 don’t know a lot about comput­
ers anyhow.”

There you go then. He has the capaci­
tor, and he needs some advice on com­
puters, and maybe a little help in build­
ing one. You want the capacitor, and 
you have good eyes, and... (still staring 
at wall) “I’ve been trying to build an 
antenna tuner, but I can’t find any good 
air-spaced tuning capacitors. I did build 
a computer once...”

“Hey, I’ve got a capacitor that might 
just help you...” Oh! What a surprise! 
How fortunate! There’s a capacitor sit­
ting right there on the shelf! So a deal is 
struck. He’s happy, you’re happy. This 
is only a hypothetical example, of 
course, but it shows what can be accom­
plished with a little horse-trading. You 
haven’t diddled the poor fellow, you’ve 
just done some basic market research 
before closing the deal.

Although things like tuning capacitors 
are hard to come by, they do exist; 
they’re just in private hands instead of 
in the shops. Many such treasures will 
never be used unless it’s you who uses 
them, but you must be fair in arranging 
a donation from a former owner. Make 
sure he gets similar value back from you 
in return; you will enhance his well­
being as he enhances yours.

Right! Get those track suits on, or 
follow a garbage truck. Begin to estab­
lish your ‘junque box’, because you’ll 
soon need it. Over the next few months 
we’ll be looking at ways to turn your 
ideas into (hopefully) working electronic 
contraptions. 0
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LISTEN TO THE WORLD
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WITH ICOM RECEIVERS
There’s a world full of information out there and more people are using ICOM’s outstanding range ofreceivers to gain access. ICOM 
will expand your horizons to include new dimensions in transglobal communications both public and private. For local news, 
weather and emergency services transmissions or a wealth of international knowledge — listen to the world with ICOM receivers.

IC-R9000
The first receiver to give you all 

communications from 0.1 MHz to 2GHz. 
That's space age technology applied to 
literally space communications.

Every receiver and scanner on the 
market is in this amazing unit
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• USB, LSB, CW, FSK, FM, FM-narrow, AM.
• 1000 Programmable Memories.
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• Direct Digital synthesizer.
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Melbourne callers (03) 529 7582. ICOM Australia Pty. Ltd., 7 Duke Street, Windsor, 3181. Toom

IC-R71A
Pick up long wave, medium wave 

and short wave bands around the world. 
Set your favourite frequencies and sit back 
with your remote control (optional) to 
enjoy amateur to national radio 
broadcasts.
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• USB, LSB, AM, FM, CW, R-TTY (FM Mode is 
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• Infrared remote control (optional).
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• Noise Blanker.
• 12V DC Kit for portable operation 
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IC-R7000
Every UHF/VHF message is within 

ear-shot: Listen in on weather, fire 
emergency services, TV and many more 
local communications with total 
convenience. Program your interests, 
scan for news, its all neatly packaged.
FEATURES:
• USB, LSB, FM, FM-narrow, AM.
• 99 Memory channels.
• Infrared remote control (optional).
• Variable scan speed and delay.
• Noise blanker.
• 12V DC Kit for portable operation 

(optional).
• Voice Synthesizer (optional).
• 6 scanning functions.

ICOM Australia's warranty is only applicable to products 
purchased from their authorised Australian Dealers NOTE: Handles optional on all models. NCM46U
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When I Think Back...
by Neville Williams

Raymond Allsop - WW1 wireless 
operator, engineer, FM pioneer
Raymond (Ray) Allsop is well remembered for his contribution 
to the Australian sound-on-film industry and for his largely 
unrequited love affair with FM broadcasting. Less well known 
is the fact that he was a licensed radio amateur at 13, a 
wartime shipboard operator in his teens and the inaugural 
chief engineer of Australia’s first official wireless broadcasting 
station.

Raymond Cottam Allsop was born on 
March 11, 1898. Bitten by the prover­
bial wireless ‘bug’ at age 10, he was one 
of the true industry pioneers in Austra­
lia; yet he lived long enough to glimpse 
the emergence of modern-day electron­
ics in its many forms.

An enthusiast and a visionary, at least 
some of his efforts in the intervening 
years, through to 1972, are probably 
better appreciated in retrospect than 
they were when he was diligently 
promoting his views to the regulatory 
authorities and to industry associates. 
But more about that later.

Formally educated at Sydney Gram­
mar School, Ray Allsop received his 
wireless ‘baptism’, while still a school­
boy, at the hands of Father Shaw - a 
controversial priest/enthusiast who set 
up an experimental wireless station 
(callsign XPO) at a Roman Catholic 
seminary in Randwick, Sydney, not far 
from the Allsop family home.

Officially responsible for the financial 
affairs of the seminary, Father Shaw 
combined business with pleasure and 
duty(?) by gradually increasing the 
scope of his wireless activities until they 
culminated in the Shaw Wireless Com­
pany, complete with factory, orders, 
staff and overheads - to the sometime 
discomfort of church authorities.

But that is a story in itself, which was 
recalled in the ‘Bright Sparks’ historical 
series broadcast on ABC Radio in 1988 
during the bicentenary celebrations.

It is sufficient to say that, on leaving 
school in 1913, Ray Allsop was appren­
ticed to Father Shaw’s Company which 
was, at the time, building Australian

Ray Allsop at age 25, pictured on his 
appointment as Radio Engineer to 
New Systems Telephones, a company 
which later came to be known as 
Emmco and still later STC. (From 
Australasian Wireless Review, May 
1923).

Coastal Wireless stations for the 
Commonwealth Government.

An amateur at 13
In the meantime, he had picked up 

enough about the mysteries of wireless, 
presumably from Father Shaw’s activi­
ties, to gain an experimental licence 
from the PMG in 1911. This enabled 
him to set up his own spark type wire­
less telegraphy station at the family 

home in Barker St, Randwick.
As described in the Australasian 

Wireless Review for June 1923, Ray’s 
pre-war amateur installation comprised 
(and I retain the original terminology): 
RECEIVER: A loose coupler and load­
ing coil, aerial tuning condenser, perikon 
and other crystal detectors. Iron pyrites 
and silicon were used but his best work 
was done with galena. He used to tune 
in Macquarie Islands, all the coast 
stations and the incoming shipping.
TRANSMITTER: A 2 kilowatt alterna­
tor, driven by a 5 horsepower motor 
using City Council current supply. The 
transformer stepped up the current to 
20,000 volts. The transmitting condensers 
were of the Leyden jar type and the in­
ductance was the usual helix. The spark 
gap embodied a patent invented by the 
Shaw Wireless Company. It involved a 
stream of compressed air, conducted 
through one of the electrodes, which was 
hollowed out for the purpose. The air, 
blown through the spark, drove off the 
ionised gases and made for a more even 
spark discharge. The air was compressed 
by a Kellogg 4-cylinder pump.

With the transmitting set, ARW says 
that “Mr Allsop has been picked up in 
the Great Australian Bight, a wonderful 
amateur achievement in those days”.

It also notes that he had a Lodge- 
Muirhead coherer in 1910, with a Morse 
Tape machine as part of his receiving 
equipment. On the shelf under the main 
transmitter was a standby spark dis­
charge transmitter using a 2" spark coil.

Reading this account, I could not but 
contrast the resources that Ray Allsop 
had as a teenager to the few humble 
oddments that most young enthusiasts 
had to make do with in the post World 
War 1 generation.

Wartime operator
While still a teenager, he obtained his 

Australian and New Zealand commer­
cial certificates and served as ship’s 
wireless officer on a number of vessels 
engaged in the Australasian trade: 
among them the Levuka, Riverina, 
Wyandra and Cooma.

In 1916, he joined the RAN troopship 
Argyleshire as senior operator. It was
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Ray Allsop’s pre-World War I spark type wireless telegraphy transmitting and 
receiving equipment, as pictured in The Australasian Wireless Review for 
June 1933.
subequently torpedoed in the English 
Channel, barely making it back to 
Davenport. Ray Allsop was duly re­
turned to the laboratory of the Wireless 
Works at Randwick which had, by then, 
been acquired by the Naval Authorities.

In 1918, he was appointed senior 
wireless officer on the troopship Indarra 
and served in that capacity until a cou­
ple of months after the Armistice was 
signed. He returned once again to the 
laboratory at the Randwick Naval Wire­
less Station and remained there until it 
was taken over by the Repatriation 
Department.

By that time, its activités had broad­
ened to include the production of mili­
tary packsets and special wireless 
apparatus for the Navy.

As soon as it became legally possible, 
Ray Allsop had resumed his amateur 
station activities (callsign 2YG), turning 
his attention to radio telephony. He 
claimed, in fact, to have been the first 
Australian experimenter to communi­
cate in that mode, on shortwave, direct 
with the UK and USA. This was in 
1924.

His interest in telephony was actually 
just one facet of a growing interest in 
audio technology, extending to sound 
recording and the then-intriguing sub­
ject of cinema sound - ‘talkies’.

With the shift in his technical interest 
and the transfer of the Randwick works 
to Repatriation, Ray Allsop decided, in 
early 1923, to join New Systems Tele­
phones Pty Ltd, whose parent company 
was one of the largest telephone and 
wireless equipment manufacturers in the 
British Isles. Their sights were clearly 
on the wireless/radio boom that seemed 

certain with the anticipated recognition 
of radio broadcasting in Australia in 
that same year.

Founding engineer, 2BL
As an engineer with New Systems 

Telephones (later STC) Ray Allsop was 
directly involved in the establishment of 
Australia’s first official broadcasting 
station, 2BL Sydney, which is listed in 
the Macquarie Book of Events as 
aving commenced service on November 
23rd, 1923. There is more to it, how­
ever.

Sponsored at the time by Broadcast­
ers Ltd, managed by W.J. Maclardy, 
the venture had the backing of the now 
defunct Guardian newspaper. The same 
Mr Maclardy was the Managing Editor 
of Wireless Newspapers Ltd and who, 
in August 1922, had launched the first 
issue of Wireless Weekly, the distant 
ancestor of today’s Electronics 
Australia.

Racing against the calendar, and 
other hopeful broadcasters, the original 
l()-watt (some say 15W) transmitter was 
constructed by Ray Allsop and duly in­
stalled on the roof of the Guardian 
building in Philip St, Sydney by Messrs 
Allsop, Maclardy, “with the assistance 
of Mr E.Joseph, the well known wire­
less expert, and several others”; this 
was on a miserably wet Friday 
afternoon in late October 1923.

With the permission of Mr J.J. 
Malone, Chief Manager of Telegraphs 
and Wireless, it went to air with the 
experimental callsign 2HP on 350 
metres (875kHz) - described at the 
time as ‘short waves’ and preferred, 

because reception was less prone to at­
mospheric interference than on long 
waves (1000+ metres).

Despite the very limited power, lis­
tener response was immediate - embar­
rassingly so for the Guardian newspa­
per, which had allowed the station to 
‘borrow’ its telephone numbers B7111 
to B7117. According to Wireless 
Weekly (October 26, 1923) “all seven 
lines were jammed” during that historic 
Friday afternoon and evening - and for 
much of Saturday, with local and trunk 
calls. (A modern newspaper is more 
likely to have several hundred lines).

In both Wireless Weekly and Austral­
asian Wireless Review, the signals from 
2HP were reported as being heard 
widely throughout NSW.

On November 1, 1923, the Guardian 
announced that scheduled services 
would begin within about two weeks. 
Their objective was 12 hours per day of 
free broadcasting - an intention that 
apparently got tangled up for a while 
with the ill-fated Fisk sealed-set scheme, 
mentioned earlier in these articles (July 
1989).

The official service began on Novem­
ber 23 with the callsign 2SB, but this 
was subsequently changed to 2BL (for 
Broadcasters Ltd) to minimise possible 
confusion, as heard, with 2FC. In Feb­
ruary, 1924, ARW was lavish in its 
praise of the sound quality of the new 
station, with credit being given to engi­
neer Raymond Allsop for the many 
improvements which he had been able 
to effect in the short time that it had 
been on air.

At this very early stage Palings Ltd 
also became involved and organised a 
series of concerts from their concert 
hall, presented by musician/songwriter 
Oswald Anderson with Ray Allsop han­
dling the technical arrangements. Com­
mencing in February 1924, they were 
claimed to be the first officially broad­
cast concert series in Australia, with 
Oswald Anderson as Australia's first 
professional radio announcer.

Historic broadcasts
But in those days, at least, Allsop the 

engineer was still very much the ama­
teur operator/enthusiast as well. In 
1925, he intercepted a shortwave (HF) 
test transmission from KDKA in Pitts­
burg, USA, the world’s first broadcast 
station, and relayed the program over 
2BL.

In 1927, he organised a similar re­
broadcast of PCJJ Hilversum, Holland 
and such was the public response that 
he decided to go one better.

At the time, the BBC had not set up
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its overseas service and Ray Allsop ar­
ranged, through the Netherlands Consul 
in Australia, for Hilversum to pick up 
2LO London and relay the signal on 
30m (10MHz). It was picked up at the 
Allsop home in Roseville, Sydney, and 
fed by landline to Coogee for rebroad­
cast over 2BL - the first time voices 
from London and the sound of Big Ben 
had been heard by Australian broadcast 
listeners.

1928 saw yet another epic broadcast, 
when Kingsford Smith flew across the 
Pacific from Oakland to Brisbane. Syd­
ney Newman transmitted continuous 
Morse homing signals from the AWA 
radio centre at Pennant Hills, Sydney 
while Ray Allsop and Tom McNeil 
shared a long listening vigil, interpreting 
the code messages from the Southern 
Cross and keeping 2BL listeners up to 
date with the plane’s progress.

For good measure, it would appear 
that, about this time, Ray Allsop and 
another pioneer amateur, Don Knock, 
were acting as writers and consultants to 
Wireless Weekly. An article in the July 
5, 1929 issue classifies Ray Allsop as the 
Associate Technical Editor - an ar­
rangement that apparently lapsed when 
Ross Hull took over in mid 1929.

By then it probably didn’t matter, 
anyway. As the late Philip Geeves 
points out in ‘Australia’s Radio Pio­
neers’, published in EA for April 1989, 
Ray Allsop had developed an absorbing 
interest in sound motion pictures.

Back in 1921 he had worked out a 
scheme for synchronising a wax cylinder 
with motion picture film, but was realis­
tic enough to admit that sound tech­
nology had a way to go before it could 
be mated successfully with film 
presentation.

The abovementioned issue of Wireless 
Weekly carried an article titled ‘Devel­
oping the Raycophone’, in which he 
describes his earlier efforts as: “neces­
sarily dilletante dabblings”.

Talkie equipment
This time around, he developed a 

highly practical range of ‘Raycophone’ 
supplementary sound equipment, with 
which existing silent projectors could be 
converted for the new sound-on-film 
‘talkies’. Geeves records that, despite 
intense opposition from the major 
American suppliers, he provided the 
sound in almost half of Australia’s cine­
mas at a fraction of the cost of imported 
equipment.

The highlight of Allsop’s affair with 
cinema sound came on Sunday evening,

As pictured in the 1938 World Radio 
Convention Record. An IRE council 
member at the time, Ray Allsop 
demonstrated to delegates stereo 
sound reproduction and stereo film 
sound at Sydney's Plaza theatre.

April 10, 1938 when he arranged and 
presented a technically historic film 
show to delegates attending the World 
Radio Convention in Sydney.

As a councillor of the IRE and 
Director/Chief Engineer of Harring- 
ton’s-Raycophone, he had sought and 
obtained the cooperation of Hoyts for 
use of the Regent and Plaza theatres for 
the occasion. Located on opposite sides 
of George Street, just up from the Syd­
ney Town Hall, they were conveniently 
located and readily able to be linked by 
twin, specially balanced audio lines.

Two high quality microphones were 
set up in the stalls of the Regent, about 
20' (6 metres) apart, facing the Regent 
Theatre orchestra. At the other end of 
the line, amplifiers and large theatre 
style multi- and bi-cellular horn loud­
speakers recreated the sound on the 
stage of the Plaza theatre.

To most of the audience, it was the 
first time that they had heard what we 
now know as stereophonic sound - cer­
tainly on anything like the scale demon­
strated on that evening.

This was followed by a demonstration 
of stereophonic sound on film, featuring 
pianist/entertainer Jack Lumsdaine, 
soloist Shiela Ridette and two un-named 
table tennis players.

Only once before had film stereo 
sound been demonstrated anywhere in 
the world - in New York during the 
previous October - before the Society 
of Motion Picture Engineers (SMPE), 
of which Ray Allsop had become a 
Fellow.

‘First class engineer’
At the presentation, it was explained 

that recording and playback had been 
achieved using what looked, on the 
film, like an ordinary push-pull variable 
area sound track. However, rather than 
being mirror images, Ray Allsop had 
modified the recording and playback 
equipment so that the two sides repre­
sented the left and right signals, and 
were duly sensed and reproduced as 
such.

In introducing Ray Allsop on the oc­
casion, IRE President Sir Ernest Fisk 
said that in the motion picture field, by 
virtue the work he had performed and 
the results he had achieved, Mr Allsop 
could be regarded as nothing short of a 
genius. The products manufactured by 
the organisation of which he was direc­
tor and chief engineer stamped him also 
as a first class engineer.

At the time, Harrington’s-Rayco- 
phone was represented in all Australian 
capitals and in New Zealand, and had 
installed their equipment in 375 thea­
tres. However, as the era of add-on 
sound equipment passed, they found it 
increasingly difficult to compete with 
the resources of their much larger 
overseas competitors and the brand­
name ultimately disappeared.

After serving on the council of the 
IRE, Ray Allsop was elected IRE Presi­
dent for 1947-8, in very distinctive 
company and succeeding such notable 
pioneering figures as Sir Ernest Fisk, 
N.S. Gilmour, J.J. Malone, A.S. 
McDonald and D.G. Wyles. He was 
succeeded in turn by Murray Stevenson, 
long-time engineer of radio 2UE in Syd­
ney and later chief engineer of ATN 
TV, key station of the 7-network.

FM broadcasting
In the wake of his preoccupation with 

motion picture sound, Ray Allsop was 
seemingly bitten by yet another wireless 
‘bug’, this time in the form of FM 
(frequency modulation) broadcasting.

It had long been appreciated that a 
radio carrier could be modulated in a 
number of ways, but the development 
of technology was such as to favour the 
use of amplitude modulation (AM) for 
both radio telephony and public broad­
casting.

By nature, however, AM was prone 
to interference by atmospheric and 
man-made (electrical) noise - a fact 
that Major Edwin H. Armstrong of 
Columbia University highlighted in May 
1936, with a landmark paper in the Pro­
ceedings of the IRE (USA) entitled ‘A
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method of reducing disturbances in 
radio signalling by a system of fre­
quency modulation’.

As reported in Radio & Hobbies for 
July 1939, the paper was backed up by 
a lecture to the Radio Club of America, 
at Columbia’s Pupin Hall and by com­
panion papers delivered by messrs 
Weir, Flyer and Worcester from GE 
(General Electric Co) at Schenectady.

Experimental transmissions were 
made from W2XAM at Alpine, NJ 
(42.8MHz, 20kW) and 2AG in Yon­
kers, NY (110MHz, IkW). The tonal 
purity, carrying power and freedom 
from noise was described as amazing, 
especially when the power from 2AG 
was reduced to only 1 watt, by bypass­
ing the output stage of the transmitter.

Said Major Armstrong: frequency 
modulation transmission has moved 
ahead of program source equipment.

Support from GE
In R&H for October 1939, Dr 

W.R.G. Baker, Head of GE’s radio and 
TV division, is quoted as saying that, 
within a year, high fidelity static-free 
transmission would be filling America’s 
airwaves; this was to a delegation of 
college and university professors. FM 
transmitters could be built, he said, for 
about one quarter the price of a typical 
AM transmitter and, because of the na­
ture of VHF transmissions, there would 
be room for more networks and an 
almost unlimited number of stations.

In tests before representatives of the 
Federal Communications Commission 
and the Interdepartmental Radio Advi­
sory Committee, GE officials were 
reportedly able to demonstrate a 96% 
reduction in atmospheric and man-made 
noise, compared with typical AM 
reception.

The November 1939 issue of R&H 
emphasised the on-going interest in FM 
broadcasting in the USA, with the 
release of receivers able to intercept ex­
perimental transmissions. An article on 
the theory of FM was reprinted, by ar­
rangement with Shortwave Craft.

But World War II had intervened 
and, in the March 1940 issue, R&H 
Editor John Moyle conceded that, in 
Australia, FM broadcasting would have 
to be set aside until the cessation of 
hostilities.

As a former ship's radio officer and 
founding engineer of Australia’s first 
broadcasting station, Ray Allsop had 
good reason to welcome FM broadcast­
ing, with its relative freedom from noise 
interference. But he, too, had a part to 
play in the new war, being commis-

■

A modified but still identifiable example of Ray Allsop's original ‘Raycophone’ 
sound head for 35mm theatre projectors, which enabled many Australian 
cinema owners to convert to sound at an affordable price.
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IGHT years ago I became interested 
in the synchronisation of sound effects 
with photographic moving film; and 

oceeded with a series of experiments to- 
ards designing an efficient machine, cap- 
ile of reproducing behind the screen the 
>unds associated with the actions of the 
>«tow people. was working on theiigg . - - ... _

I *nc*Ple now known commonly as the
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intaphone;" which reproduces sound 
fecta and speech by the wax disc medium 

succeeding with these experiments: 
it eventually abandoned them. They were

atl* scemr»y dilettante dabblings at the time.

At any rate, broadcasting was a better pro­
position eight years ago than Synchronised 
Films. But when I found that Synchronisa­
tion had succeeded over the other side so 
well that It constituted a menace to the 
silent film, and that talking films on both disc 
and sound track bases were being manufac­
tured in commercial quantities, and that these 
innovations were coming out to Australia, I 
decided to attempt bringing my old plans to 
fruition, and worked on them during my 
spare time.

The synchronisation of sound with films 
was a comparatively easy matter With

In July 1929, Wireless Weekly carried this article on his talkie work, 
written by Ray Allsop himself — described as the magazine’s Associate 
Technical Editor.
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By RAY ALLSOP
{Associate Technical Editor. W iritis* iVr+klyj

How a young Australian wireless engineer pro­
duced the first all- Australian talkie installation. 
This outfit is now being operated in a number 
of city and suburban theatres anil compares 
more than favorably with British and American 

machine

which are amplified and reproduced through 
loud speakers

With the disc method of operating talking 
Aims the dike machinery is geared to ths 
electric motor which runs the cinematograph: 
and. as a result of this carefully calculated 
gearing the synchronisation is again perfect, 
and the sound is taken out through the sam j 
amplifying channels as are used for the am­
plification ot the sound-track film

So it will be seen that synchronisation is 
obtainable with quite simple devices And 
once you have attained to perfect synchroni­
sation there is nothing more to that branch 
of the machinery The whole trouble with 
talkies is not synchronisation; but amplifica­
tion. You have to fill enormous theatres 
with the sounds taken from a revolving 
disc, or a strip of film. This involves deep 
problems of reproduction and acoustics, on 
which it would be impossible for me to 
touch in the limited space available. It is 
enough to say. that by careful experiment­
ing. we have evolved amplifiers and loud­
speakers which compare more than favour- 
ably with overseas productions, and are now 
manufacturine cnmnlelo mufns for sal»
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AMAZING 
SAVINGS!

$1,099 Inc

AT-4000 SYSTEM
8028612 Mhz op.
Norton 15.3
512Kfit exp. to 4MB
1.2MB FDD w. cont.
2OOW Power Supply
1O1 Keyboard 
CGA/HGACard 
Centronics l/F

AT-4000 MOTHERBOARD
Featured in ETI Aug/Sept/Oct '88.12MHz 80286, 

OKflt 4M skt Zero WS, Norton 15.3, IM or 256K DRAM 
6x16+2x8 Slots, ideal upgrade for XT. Designer guide & 

ckc avail. Nied Clk

$489 Inc

AT-8000 MOTHERBOARD
32 bit 80386-25 microprocessor

Award Bios 25MHz Operation, Socket 80287/80387 
Page/lnterleave Memory, NICd Clk 5x16+2x8+1x32 

slots OK RAM fitted 8 x SIMM RAM Sockets C&T Chipset 
Now Includes O/8M 32 bit RAM Card

$1,989 Inc

VGA-16
Single Chip VGA graphics 
controller
1OO% hardware compat
with IBM VGA
EGA, CGA MDA & HGA
compat
256K bytes DRAM
800x600/16
See ETI Aug/Sept 89

Plus much much more
Dealer prices available

Ass & Tested $399 Inc

30% SAVING ON INDUSTRIAL 
CONTROL CARDS

EC1O9 6809 CPU 2Mhz W/CIk Bat 2x RS232 Cent l/F
Was $396 NOW ONLY $304

ECHI 65112Mhz SBC with A/D D/A Clk Bat. Serial, 24 I/O
Was $436 NOW ONLY $336

NEW YEAR SPECIALS
2OOW PS Baby Case $207.98
Keyboard 1O1 Deluxe $88.43
CGA, CGA+, HGA, MDA Card $99.00
EC452B2S+P+G $85.00
Award Post Card $802.06
EC-FAXCard. CMOS $399.00
EC-24OOS V22 bls Extern Modem $369.00
EC-24OOP V22 bls Intern Modem $299.00
EC-FDD 5'/4/3% Cdrd w/Cable $97.25
EC-F/HDD FDD/HDD Controller 1:1 $169.69
Monitor VGA 0.31 for 800x600 $696.00
FDD 1.2MB 5’/4 Japan $130.00
FDD 1.44MB 3Ÿ2 Japan $146.25
DRAM 512K-1OO Kit $105.00
DRAM 2M-1OO Kit $390.00

EC1F11 FORTH Dev Kit 65F11 PCB & ROM
Was $99 NOW ONLY $49.00

EC545 COLOUR CRT (RGB) 16K/4 Page SRAM 512 CHAR
Was $310 NOW ONLY $238

EC7O2 2 SLOT RM65 CARD CAGE - NOW ONLY $46.001 
EC1F124 IND CONTRLR Forth IO bit A/D. D/A OPTO ISOL
I/O CMOS Was $560 NOW ONLY $392

SAVE $$$s ON QUALITY DISKETTES5'/4"DSDD... -..... -$6.29 5'/4"DSHD-------- $11.403’A"DSDD......... $14.3« 3’A"DSHD------ -$39.00 
Pkt of IO inc. tax, 1OO% error free.
L/tlme guarantee. Quantity discounts available.

energy
CONTROL

26 Boron St, Sumner Pk, Ken Curry 
Brisbane Qld 4704. Managing 
Phone: (07) 376 2955 Director 
Fax: (07) 376 3286.
WELLINGTON, NZ: SYDNEY:
Ph: (04) 85 8742. Ph. (02) 555 7659 
Fax: (04) 82 8850. Fax. (02) 818 2949

When I think back
sioned Lt Commander, RAN.

In this position, and working closely 
with the RAAF and Army, he was in­
volved in the design and production of 
Asdic and Radar units for the detection, 
respectively, of submarines and aircraft.

FM in Australia
After the war, however, he wasted no 

time in putting his weight behind the 
new technique - a personal campaign 
that began in 1946. It was pursued 
through a term of service on the ABCB 
(Australian Broadcasting Control 
Board) in the mid 1950s and continued 
right through until his death in 1972.

In principle, the Radio Branch of the 
PMG’s Department supported his views 
and, in collaboration with the Austra­
lian Broadcasting Commission, went so 
far as to licence ‘experimental’ FM 
transmitters in Sydney, Melbourne and 
Adelaide in 1948, and another in Bris­
bane in 1952. Fed with one or other of 
the ABC programs, they were not pub­
licised to any extent and not regarded 
as an obligatory ABC service. Even so, 
they built up a keen following among 
the hifi fraternity.

Ray Allsop was delighted, of course. 
At least it was a start.

But the transmissions also consoli­
dated opposition from the entrenched 
commercial AM broadcasters, who had 
no desire to share the advertising reve­
nue ‘cake’ with newcomers - certainly 
not the ‘almost unlimited number’ of 
stations that had earlier been predicted 
in the USA. It was conceded that the 
experimental stations might ultimately 
provide the basis for an ABC service 
but, in 1948, the newly appointed 
ABCB put their collective minds at rest 
by decreeing, from the outset, that no 
commercial FM stations would be 
licensed in the forseeable future.

What’s more, the decision did not ap­
pear to upset the major Australian 
equipment manufacturers. The pent-up 
demand of the war years remained to 
be filled with new AM receivers, and up 
ahead was the prospect of television. 
Why complicate the situation with FM 
- for the sake of a vocal minority of 
hifi nuts, who usually preferred overseas 
equipment anyway?

Looking back on that period, I have 
the lasting impression that Ray Allsop’s 
dedicated pro-FM campaign made him a 
prime target for the many ‘we-don’t- 
need-FM’ industry executives. They en­
joyed putting him down. His real objec­
tive, they said, was a station, a network 
of his own. And they guffawed when he 

was later offered an experimental 
licence, on condition that he did not 
broadcast music!

The VHF FM band (88-108MHz) sur­
vived the introduction of television in 
1957, but when the allocations were 
reorganised in the early 1960s to secure 
more TV channels, the FM band was 
decimated and the ABC experimental 
transmissions were terminated.

In announcing their decision, the 
ABCB suggested that, if and when Aus­
tralia needed FM broadcasting, space 
for it would be found in the UHF 
sector.

The TV broadcasters were encour­
aged by their own success, receiver 
manufacturers were delighted with the 
wider market and AM broadcasters 
were assured by the indefinite postpon- 
ment of FM. Just about everyone else 
was content - except Ray Allsop and 
an emerging body of music lovers.

And Ray certainly didn’t miss any op­
portunity to make his point. In a long 
letter to the Editor of the Australian 
Financial Review (October 6, 1967) the 
man who had learned his craft with a 
spark transmitter, a Morse key and a 
galena detector praised the initiative of 
AWA Microelectronics for having pro­
duced Australia’s first batch of inte­
grated circuits.

While this had important implications 
for the defence industry, he said, it also 
held promise for the ultimate produc­
tion in Australia of UHF receivers using 
the FM principle “(for many years 
recommended by the Post Office as the 
most satisfactory means of expanding 
the broadcasting system)”.

In the National Times for January 13, 
1971 he was reported still to be actively 
campaigning for the introduction of FM 
broadcasting - this when they an­
nounced that he had been awarded the 
OBE in the Queen’s New Year 
Honours List, for pioneering work and 
services to radio.

Ironically, he died at age 75 on March 
19, 1972 - about the time that the 
Whitlam Federal Government were 
re-examining the whole structure of the 
radio industry, and of radio and televi­
sion broadcasting.

Had he but lived another couple of 
years, he would have heard the decision 
to clear the 88-108MHz band and to 
establish FM-stereo broadcasting in 
Australia.

In one sense, that is another story. 
But 25 years of dedicated campaigning 
by one of Australia’s radio pioneers had 
to have something to with it. 0
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OSCILLOSCOPES TEST EQUIPMENT SPEAKERS BOXES SOLDERING IRON

20MHZ DUAL TRACE OSCILLOSCOPE
CRT DISPLAY
• 150mm rectangular

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

* Bandwidth DC: DC to 20MHz (-3dB)
AC: 10Hz to 20MHz (-3dB)

• Operating Modes: CH-A, CH-B, DUAL and ADD (ALT/CHOP L202 only)
• Chop Frequency: 200KHz Approx.
• Channel Separation: Better than 60dB at 1KHz

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

• Sweep Time: 0.2g 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

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
Q12105............................................................................ $695

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.

Q11272....................$34.95

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

Q11274....................$42.95

GENERAL TOOLS

BATTERIES

MICRO CUTTING 
PLIERS

Great for detailed cutting. These 
have a stainless steel head and 
plastic insulated handles.
Length: 90mm
T12050.......................$9.95

MICRO BENT NOSE 
PLIERS

For delicate or high precision 
electronic work. Stainless steel 
head with plastic insulated 
handles.
Length: 10cm
T12040.......................$9.95

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

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

HALF ROUND NOSE 
PLIERS

Plastic insulated handles with 
stainless steel head.
Length: 10cm
T12044.......................$9.95

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: 1MQ±2%, 25pF±3%
• Bandwidth DC: DC to 1MHz (-3dB) 

AC: 5Hz to 1MHz (-3dB)

TIME BASE
• Sweep Method: AUTO, NORM, SINGLE
• Sweep Time (A): 0.2gs-0.5S/ Dlv±3% in 1-2-5 steps (X1 only)

(B): 0-2gS-0.5mS/ Div±3% in 1-2-5 steps (X1 only)
• Magnified Sweep: 10 times±5%, Max 20ns
• Linearity: ±3% or better
Q12107......................................................................... $1,695

BENT NOSE PLIERS
It has a long tip angled at 45°, 
for complicated or delicate 
work. Stainless steel head with 
plastic insulated handles.
Length: 10cm
T12046.......................$9.95

'■ in'll

SERIES 4000 
SPEAKER BOXES

FOR AN AMAZING. .$250

AA SIZE NICAD
Nominal Voltage: 1.2V 450mAH
S15020. ONLY $1.50

SURGE PROTECTOR

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
X10087 $39.95

CLICK SURGE BUSTER 
6 PROTECTED POWER OUTLETS 
Ideal for 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.

X10086. $69.95

ROYEL SOLDERING 
STATION

The all solid-state heat sensor 
and control unit allows the 
selection of the appropriate 
soldering tip idling temperature. 
The very high-powered element 
(relative to the size of the tool) 
will replenish heat drained from 
the tip during each soldering 
operation and will recover the 
tip tempreture moments after 
the tip is lifted.
• Zero voltage switching
* Zero tip potential
• Aux ground connection
• For soldering irons-

CT6 (3mm Tip), CT7 (5mm Tip)
T12570........................$225

lie 
ROD IRVING 

ELECTRONICS 
Please quote this advertise­
ment for the prices listed for 
this month.
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

BRISBANE:
(V.C.R Computer Services) 
647 Lutwyche Rd. Lutwyche. 
Phone: (07) 857 5617

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.................................$2.00
$10-$24.99........................... $3.00
$25 - $49.99........................... $4.00
$50 - $99.99........................... $5.00
$100 +....................................... $7.50
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". XT", AT" are registered trademarks of 
International Business Machines "Apple is a 
registered trademark Teilen* is a registered 
trademark ot Dupent "Denontes registered 
trademarks ol their respective owners



RO
D

 IR
VI

N
G

 E
LE

C
TR

O
N

IC
S

VERBATIM DISKS
(ALL PRICES PER BOX OF 10 DISKS)

DESCRIPTION

3 1/2" 2S/2D...
1-9 BOXES

............ $37.95
10+ BOXES 

$34.95
3 1/2" 2S/HD.. ............$78.95 $74.95

$23.95I 5 1/4" 2S/2D... ............$25.95
5 1/4" 2S/4D... ............$33.95 $31.95
5 1/4" 2S/HD.. ............$33.95 $31.95

COLOURED VERBATIM DISKS
(Each pack of 10 consists of 2 Red, Blue, Yellow, Green & Orange Disks)

3 1/2" 2S/2D... ............ $41.95 $39.95
5 1/4" 2S/2D... ............$28.95 $26.95
5 1/4" 2S/HD.. ............$37.50 $35.50

VERBATIM DATALIFE PLUS
Teflon* Coated

(ALL PRICES PER BOX OF 10 DISKS)
1-9 10+

5 1/4" DS/DD.. ...........$29.95 $27.95
5 1/4" DS/DD.. ........... $38.95 $35.95

"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)

(ALL PRICES PER 10 DISKS)

5 1/4" 2S/2D "NO BRAND" DISKS
10+ DISKS 100+ DISKS 1,000+ DISKS
$5.50 $5.25 $5.00

5 1/4" HIGH DENSITY DISKS
(DOUBLE SIDED) 

10+DISKS 100+DISKS 1,000+DISKS
$18.50 $18.25 $18.00

3 1/2" 2S/2D "NO BRAND" DISKS
$19.95

3 1/2" 2S/HD "NO BRAND" DISKS
10+DISKS 100+DISKS 1,000+DISKS
$49.95 $45.95 $41.95

Suitable for IBM, PS/2, Macintosh, Atari, etc.

"OOPS!"

2
AMAZING GOOF!

1/2 PRICE DISKS
These disks don't format to a 
full 360K. You will get over 
300K. We made the mistake, you 
get the benefit. Ideal for games

ONLY $2.50
FOR 10x5 1/4" Double Sided, 

Double Density Disks

DISK BOXES

DISK STORAGE UNITS
• 80 x 3 1/2" - Lockable
C16038................... $16.95
• 40 x 3 1/2 "- Lockable
C16035................... $14.95
• 40 x 3 1/2 " "Eclipse”
C16040................... $8.99
• 120x31/2"- Lockable
C16039................... $21.95
• 50 x 5 1/4 "- Lockable
C16025................... $14.95
•100x5 1/4 ""Eclipse"
C16042................... $9.95
• 100x51/4"- Lockable
C16020................... $15.95
• 120 x 5 1/4 "- Lockable
C16028................... $19.95

HARD DISK

REMOVABLE 
CARTRIDGE HARD 

DISK
Ricoh R260 20 M/Byte 
Removable Hard Disk is a sub­
system for AT or 386 systems. 
Extra 20 M/Byte cartridges are 
available. To enable the end 
user to build a library that can 
be safely locked away. Or taken 
to another site that is using the 
same sub-system. It's the 
ultimate in hard disk back up 
systems or for transport ability 
of data.
Includes a cartridge 
X20022....................$1,150

Extra 5 1/4" 20 M/Byte cartridge 
for disk (Ricoh RH5260) 
X20024....................... $220

DISK DRIVES
5 1/4" 360K COPAL 

DRIVE
• 500K unformatted
• IBM* XT* compatible
C11901........................$175

51/4"1.2 M/BYTE 
COPAL DRIVE

• 1.6 M/Byte unformatted
• IBM* AT* compatible
C11906........................$225

EXTENSION CARD

IBM* PC*/XT* 
EXTENSION BOARD 

This board will fit in the 
standard IBM* PC*/XT* 
expansion slot and allows you 
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.
HI9115.......................... $54

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

This is a half size wire wrap 
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
H19130.................... $89.95

IBM* PC/XT* WIRE 
WRAPPING BOARD

H19117.................... $59.95

IBM* PC*/AT* 
EXTENSION BOARD 

This allows the user to raise add 
on cards above the mother­
board for ease of repair and 
testing + -5 Volt fuses as power 
protection.
IBM* PC* AT* edge connector 
IDC connector for expansion to 
other interfaces via ribbon 
cable.
H19120.......................... $90

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 R&D, it's address range is 
0280H to 72 F7H. + -5V, ♦ -12V 
fuse protection and has location 
for D type 37 pin or D type 25 
pin connector.
H19125..........................$84

I/O ACCESSORIES

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 required
• Speed and code transparent
• Two/Four position rotary 
switch on front panel

• Three/Five interface 
connections on rear panel

• Switch comes standard with
female connector

2 Way RS232 
X19120......................... $59
4 Way RS232 
X19125......................... $79
2 Way Centronics 
X19130......................... $69
4 Way Centronics 
X19135......................... $79
RS232 2X2 Switch 
X19140..........................$79
Centronics 2x2 Switch
X19145......................... $79

POCKET AUTO AB 
SWITCHES

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

Printer
Serial model:
MS-201 - Host-powered
X19150.................... $79.95
Parallel model: MP-201 
Protocol transparent
X19155.................... $89.95

CL21 COMPUTER LEAD
• 25 pin D Plug to 25 pin D plug
• All pins wired straight through 
(removable terminals)

• Length 1.5metres.
P19007.................... $36.95

CL23 COMPUTER LEAD
• 25 pin ”D"plug to 25 'D'socket
• All pins wired straight through 

(removable terminals)
• Length 3 metres
P19012.................... $49.95

CENTRONICS CABLE
• 36 Way Centronics Plug to 36 
Way Centronics Plug

• Shielded cable
• Length: 6 metre
P19013.....................$29.95



IBM* CARDS
386SX 16MHz 

MOTHERBOARD
• Processor: 80386SX-16MHz 

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

• CHIPS & TECH NEAT chipsets
• (SMT) Surface Mount 
Technology for chipsets & CPU

* Supports up to 2MB on board, 
(Sixteen 44256 and Eight 41256 
sockets)

• Three 8 BIT slots
• Five 16 BIT slots
• 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
• Without Ram
X18094........................$900

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.......................$700
• 20MHz
X18092.......................$895

MIDI INTERFACE CARD 
- DS/401

The MIDI DS-401 Card is the PC 
standard MIDI interface that 
runs most popular PC music 
programs for sequencing, 
recording, composing, music 
printing, patch editing, music 
instruction and many other 
applications.
• Run all programs designed for 
the Roland MPU-401 
architecture

• Socketed EPROM for easy 
user replacement

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

• Including "Y" cable, external 
connector box to transport is 
unnecessary

X18164........................$245

UNINTERRUPTABLE POWER SUPPLY
• Power MOSFET design
« Easy installation
• Zero transfer time
• Surge protection
* Built-in EMI/ RFI filter
• Ultra low output ripple
* Buzzer warning when 

blackout
• Compact size fits most PC/ 

XT*, AT* and Baby AT* 
compatible computer 
casing

• Maintenance-free and long 
life batteries

* New casing design 
facilitates battery 
replacement

180W for PC/ XT*
Dimensions:
222 x 141 x 118mm
X11108.................... $449 I

$499

230W for PC/ AT* 
Dimensions:
165 x 150 x 150mm
X11110

IBM* CARDS
G7 MONOCHROME 

COLOUR CARD
Supports colour graphics, TTL 
and composite monitors with 
printer port
X18007........................$139

GRAPHICS CARD
TTL and Hercules compatible 
with printer port
X18003.......................... $99

ENHANCED GRAPHICS
ADAPTOR CARD

Auto switch CGA, EGA and 
Hercules with 256K Video Ram
X18070........................$225

VGA CARD
PC*/ XT*/ AT* compatible 256K 
Ram works with OS/2
X18071........................$350

VGA 512K
PC*/ XT*/ AT* compatible 512K 
Ram. Hardware zoom, pan, 
window.
X18072........................$450

RS232 (SERIAL CARD)
WITHOUT CABLE

Supports 2 asynchronous 
communication ports. 50 baud 
to 9600 baud.
X18026.......................... $39

RS232 & CLOCK CARD
WITHOUT CABLE

Supports 1 asynchronous 
communication port. 50 to 9600 
baud with Clock.
X18028......................... $59

CLOCK CARD
X18024......................... $49

PRINTER CARD
Parallel interface for Centronics 
printers.
X18017.......................... $29

GAMES I/O CARD
Features 2 joystick ports.(DB15)
X18019.......................... $29

I/O PLUS CARD
Provides a serial port, a parallel 
port and a joystick port, and 
even a clock/calendar with 
battery backup!
X18045........................$115

MULTI I/O & DISK 
CONTROLLER CARD

This card will control 2 x double 
sided, double density drives, 
and features a serial port, a 
parallel port, and a joystick port 
or games port. It also has a 
clock/calendar generator with 
battery backup
X18040..........................$99

2 M/BYTE EXTENDED/ 
EXPANDED MEMORY

RAM CARD
X18052........................$225

3.5 M/BYTE EXTENDED
RAM AT* CARD

X18056........................$275

SERIAL/ PARALLEL/ 
GAMES CARD

XVI AT* compatible 1 parallel 
port, 2 Serial ports, 2 port 
games adaptor.
X18151........................$115

FLOPPY DISK DRIVE 
CONTROLLER CARD

These cards will control up to 
2 sided 360K IBM* compatible 
disk drives.
• For 2 Disk Drives
X18005..........................$52

POSTCARD 
DIAGNOSTIC MODULE 

Pinpointing component 
problems in IBM* compatible 
motherboards can take hours. 
Usually the whole system has to 
be 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

CASES JOYSTICKS

BABY AT* STYLE
COMPUTER CASING

Small footprint. Features 
security key switch, 8 slots and 
mounting accessories
Size: 360(W) x175(H) x405(D)mm
X11093.......................... $99

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..........................$99

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)
X11105....................... $325

DUST COVERS

DUST COVER
Keep your computer and 
accessories free of dust and 
grime while not in use
XT* Cover Set
C21066...................$14.95
AT* Cover Set
C21068...................$16.95

MODEM
ALLEGRO 24.24 SA 

MODEM
• Auto Dial Commands
• Auto Answer CCITT V25 

Compatible, Auto Disconnect 
timeout: Hayes compatible

• Auto Range Selector: 
300/1200/2400

• Modem capability: V21, V22, 
V22bis, Bell 212, Bell 212A

• High Performance: Better than 
95% for binary transfers at 
Signal to noise ratio of 21 dB 
and Receive data level- 34dB

• Telecom Approval C88/37/37a
• 12 month warranty
X19082........................$459

JOYSTICK FOR IBM*
Features selectable "spring 
centring" or "free floating".
Electrical trim adjustments on 
both axis. 360 degree cursor 
control
C14205.................... $49.95

APPLE* COMPATIBLE 
JOYSTICK

Ideal for games or word 
processing. Fits most 6502 
"compatible" computers.
C14200.................... $39.95
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TELEPHONE CONNECTORS GENDER CHANGER

TELEPHONE PLUG
AUSTRALIAN

• Solderless Terminal lugs
• Colour: Cream
Y16016....................$4.95

TELEPHONE INLINE 
SOCKET 

AUSTRALIAN
* Solderless terminal lugs
• Colour: Cream
Y16018....................$4.95

TELEPHONE DUAL 
ADAPTOR

• Australian plug to 2 Australian 
sockets

* Length: 10cm
• Colour: Cream
Y16014................. $12.95

TELEPHONE DUAL 
ADAPTOR

• Australian socket to 2 
Australian plug/ socket

• Length: 10 metres
• Colour: Cream
Y16015..................$11.95

TELEPHONE 
EXTENSION CABLES

• Australian plug to Australian 
socket

• Colour: Cream
• Length: 10 metres

TELEPHONE 
EXTENSION CABLES

• Australian plug to Australian 
socket

• Colour: Cream
• Length: 5 metres
Y16010..................$12.50

TELEPHONE ADAPTOR
• Australian plug to U.S socket
• Length: 10cm
• 6 way/ 4 contact
• Colour: Cream
Y16026....................$6.95

TELEPHONE ADAPTOR
• U.S. modular wall socket
• 6 way/ 6 contact
• Screw terminating
* Colour: Cream
Y16002....................$3.95

MODULAR DUAL 
OUTLETS

• Single cable input to 2 modular 
socket outputs

• Surface mounting
• Screw terminating
• Colour: Cream
• 6 way/ 6 contact
Y16004....................$4.95

SURFACE MOUNT 
SOCKET

• U.S. modular surface mount 
socket

• 6 way/ 6 contact
Y16003....................$4.95

FLUSH MOUNT - 
SINGLE SOCKET

• Wall plate with modular socket
• Standard Australian size plate
• 6 way/ 6 contact
• Colour: Cream
Y16005................... $3.95

FLUSH MOUNT - DUAL
SOCKET

• Wallplate with two modular 
sockets

• Standard Australian size plate
• 6 way/ 6 contact
• Colour: cream
Y16006....................$4.95

TELEPHONE 
EXTENSION CABLE 

WITH REEL
• Allows 15 metres of telephone 
cable to be neatly wound in a 
portable storage container

• Colour: Cream
Y16013..................$24.95

TELEPHONE 
EXTENSION CABLE

* Australian socket to U.S. plug
* 6 way/ 4 contact
• Length: 5 metres
• Colour: Cream
Y16017....................$8.95

TELEPHONE CURL 
CORD

• Length: 1.8 metres
* Colour: Black
Y16020....................$3.45

TELEPHONE
EXTENSION CABLE

* Australian plug to U.S. plug
• 6 way/ 4 contact
• Colour: Cream
• Length: 2.5 metres
Y16029....................$6.95

TELEPHONE INLINE 
JOINER

• U.S. socket to U.S. socket
• Colour: Cream
Y16037....................$3.95

TELEPHONE 
EXTENSION BELL

• Allows you to hear the phone 
ringing when you are outside

• Colour: Cream
Y16042..................$29.95

CENTRONICS GENDER 
CHANGERS

* Saves modifying or replacing 
non- mating centronics cables.

• All 36 pins wired straight 
through.

X15663 Male to Male

X15661 Male to Female

X15664 Female to Female

.............................. $29.95

RS232 GENDER 
CHANGERS

• Saves modifying or replacing 
non-mating RS232 cables

* All 25 pins wired straight 
through

X15650 Male to Male

X15651 Male to Female

X15652 Female to Female 

.................... $11.95 each

DB15GENDER 
CHANGERS

• Saves modifying or replacing 
non-mating DB15 connenctions

• All 15 pins wired straight 
through

X15645 Male to Male

X15646 Male to Female

X15647 Female to Female

..............................$14.95

DB9 GENDER 
CHANGERS 

* Saves modifying or replacing 
non-mating DB9 connections

* All 9 pins wired straight 
through

X15640 Male to Male

X15641 Male to Female

X15642 Female to Female 

..............................$14.95

RS232 NULL MODEM 
ADAPTORS

• Pins 2 and 3 reversed
* All 25 pins connected
X15657 Male to Male

X15658 Male to Female

X15659 Female to Female

...................................................$11.95

9 PIN TO 25 PIN 
CONNECTOR 
ADAPTORS 

The perfect solution! 
Features gold plated pins
• DB9 Plug to DB25Socket 
X15668..............$10.95
* DB9 Socket to DB25 Plug
X15669..............$10.95

RS232 MINI PATCH BOX

• 25 leads with tinned end 
supplied

X15653 Male to Male
X15654 Male to Female
X15655 Female to Female
..............................$12.95

GENERAL

PLASTIC UTILITY 
BOXES

Available with metal or plastic 
tops.

METAL TOP
• 150 x 90 x 50mm
H10101....................$4.50
• 195 x 113 x 60mm
HI0102................... $6.25
• 130 x 68 x 41mm
H10103................... $2.95
• 83 x 54 x 28mm

H10105.................. $1.95
• 120 x 65 x 38mm
H10110...................$2.95

PLASTIC TOP
• 150 x 90 x 50mm

H10111....................$4.95
• 195 x 113 x 60mm
H10112................... $6.95
• 130 x 68 x 41mm
H10113................... $2.90
• 83 x 54 x 28mm
H10115................... $2.25
• 120 x 65 X 38mm
H10120................... $2.95
(Less 10% for 10 or more cases)

MU SERIES PANEL 
METERS

DIMENSIONS LISTED BELOW
Q10500 MU45 0-1 MA $16.50
Q10502 MU45 50-0/50uA $16.50
Q10504 MU45 0-100UA $16.50
Q10505 MU45 0-50UA $16.50
Q10510 MU45 0-5A $16.50
Q10515 MU45 0-10A $16.50
Q10516 MU45 0-20A $16.50
Q10518 MU45 0-1A $16.50
Q10520 MU45 0-20V $16.50
Q10525 MU45 0-30V $16.50
Q10530 MU52E0-1A $18.95
Q10533 MU52E 0-5A $18.95
Q10535 MU45 VU Métré $17.95
Q10538 MU65 0-50uA $23.50
Q10540 MU65 0-1 mA $23.50
Q10550 MU65 0-100uA $23.50
Q10560 MU65 0-20V $23.50



PRINTERS & ACCESSORIES LEADS

COMPONENTS KEYBOARD 
ACCESSORIES

UV EPROM ERASER
Erase your EPROMs quickly and 
safely. This unit is the cost 
effective solution to your 
problems. It will erase up to 9 x 
24 pin devices in complete 
safety, in about 40 minutes (less 
time for less chips)
• Chip drawer has conductive 
foam pad

«Mains powered
« High UV intensity at chip 
surface ensures EPROMs are 
thoroughly erased

• Engineereed to prevent UV 
exposure

• Dimensions 217 x 80 x 68mm

Without tinier
X14950.......................$119
With built-in tinier
X14955.......................$129

KEYBOARD SLIDE- 
AWAY

Slide your keyboard neatly away 
when not in use. Gives you 
more desk space. Securely 
holds any keyboard, wide or 
narrow.
C21083.................... $64.95

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
C22054..................$489.95

STAR NX1000C 
COLOUR PRINTER

• 120 C.P.S, Near letter quality
• Colours- Red, Violet, Blue, 
Green, Yellow, Orange, Black

C22045........................$695

DON'T FORGET OUR DEALER IN

BRISBANE
V.C.R Computer Services 
647 Lutwyche Rd. 

Lutwyche.
Ph: (07) 857 5617

STAR 2410 PRINTER
• 47 CPS letter quality Pica
• 24 Pin letter quality
• 142 CPS Draft Pica
C22046........................$995

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
• 80 COLUMN
C21054................... $24.95
• 132 COLUMN
C21056................... $34.95

KEYBOARD
EXTENSION LEAD

5 Pin Din plug and socket
P19038.......................$6.95

COMPUTER 
EXTENSION POWER 

LEAD
P10254.....................$11.95

KEYBOARD STORAGE 
DRAWER

Stores keyboard under the PC 
or monitor conveniently out of 
the way. Fits PC/AT keyboard or 
2 3/4"(H) x 22 1/4"(W) x 9 1/2"(D) 
• YU-E21B
C21081....................$84.75

RIBBONS

BREAD BOARDS
This inexpensive range 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.
• 100 holes
P11000................... $2.75
■ 640 ♦ 100 holes
P11007....................$14.95
• 1280 + 100 holes
P11010....................$26.95
• 2560 + 700 holes
P11018....................$69.95

P.C ACCESSORIES

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................... $24.95

PRINTER RIBBONS TO 
SUIT:

• CP80, SX80, DP80, BX100, 
BX100, MB100

1-9 10+
C22036..$19.95 $17.95

• MX80, FX80, RX80, FX800,
MX70, MX80, LX800

1-9 10+
C22031....$16.95 $15.25

ECONOMY ROTARY 
SWITCHES

• 1 Pole 2-12 Pos. SI 3021
• 2 Pole 2-6 Pos. S13022
• 4 Pole 2-3 Pos. S13033
• 3 Pole 2-4 Pos. S13035 
1-9 10+
$2.95 $2.75

MINI VACUUM 
CLEANER

Use it to clean:
• Computer keyboards
• Printers
- Video recorders
• Computer circuit boards
C21087................... $14.95

• MX100, FX100, RX100.LQ1000
1-9

C22002... .$19.95
10+ 

$17.95

• LX80
1-9

C22003.. $12.95
10+ 

$11.95

• C ITOH 8510-1550 
1-9 

C22051.. $13.95
10+ 

$12.50

NATIONAL PANASONIC 
KXM110 PRINTER 

RIBBON
C22034.................... $19.95

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 for most printers
C21055....................$49.95

COMPUTER PAPER
Quality paper at a low price!
• 60 gsm bond paper
• 11 x 9 1/2" 2000 Sheets
C21001......................... $41
• 15x11" 2500 Sheets
C21012......................... $69

RIPPER STRIPPER
Remove ugly paper feed edges 
quickly and cleanly with this 
simple little gadget
C21085....................$14.95

COPY HOLDER 
(YU-H32)

• Adjustable arms allows 
easy positioning

• Copy area 9 1/2" x 11"
• Sliding line guide
• Clamp mounting
C21062.................... $39.95
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NEWS HIGHLIGHTS
TELECOM TO
INTRODUCE FASTPAC

Telecom has announced its commit­
ment to spend $75 million over the next 
four years in introducing FASTPAC, its 
first broadband switched data service in 
1991. Fastpac will use the Australian-in- 
vented QPSX - Queued Packet Syn­
chronous Switch — technology from its 
joint venture company QPSX Com­
munications in Perth.

QPSX is an information transfer sys­
tem which allows rapid transmission of 
large amounts of telecommunications 
traffic through the public network. It 
turns any form of transmission into dis­
creet packets of information, which are 
individually directed to their destination 
by attached codes.

The protocol was the brain-child of 
Robert Newman, an engineering ho­
nours student at the University of West­
ern Australia.

His thesis project idea, developed in 
collaboration with his thesis supervisors, 
was picked up by Telecom’s Research 
Laboratories, which provided expertise 
and funding over three years to enable 
the UWA team to demonstrate the vi­
ability of networks based on the QPSX 
distributed-queue dual-bus protocol.

AUTOMATED
TESTING FOR HY-Q

Hy-Q International, Australia’s larg­
est manufacturer of frequency control 
products, has recently upgraded its 
quality assurance department with the 
installation of two US manufactured 
Saunders Temperature Test Systems, 
controlled by HP2100 system comput­
ers.

The commissioning of this equipment 
allows Hy-Q to automatically measure 
all nine static and motional crystal pa­
rameters, on a total of 160 crystals per 
run. For optimum accuracy, each pa­
rameter may be measured at all tem­
peratures from -55°C to +150°C, with 
steps as low as 0.5°C. As crystals within 
the test chamber may be of mixed fre­
quencies from 1 to 300MHz, maximum 
utilisation of the system is ensured. 
Output from the system can be in either 
tabular or graphical form.

SOLDERING STATION WINNER
The winner of the ‘Lucky Draw’ con­

test, run by All Electronic Components 
and Scope Laboratories in Melbourne 
during September and October, was Mr 
A. Dubinsky of 41 Lonsdale Avenue, 
Moorabbin 3189.

Our picture shows EA’s Melbourne 
representative Nikki Roche drawing the

MOST POWERFUL CIVIL COMMUNICATIONS SATELLITE
Olympus 1 - Europe’s most ad­

vanced communications satellite, built 
by an international team led by British 
Aerospace (Space Systems), has become 
operational after successfully completing 
a series of rigorous post-launch commis­
sioning tests.

The spacecraft, the world’s largest 
and most powerful civil three-axis stabi­
lised communications satellite to date, 
was successfully launched by Ariane on 
July 11, 1989 from the Guiana Space 
Centre, French Guiana.

Following the launch, a period of in- 
orbit testing of the satellite from the 
European Space Agency’s test facility at 
Redu, Belgium, was undertaken. The 
objectives of the tests were to check the 
functioning of the satellite’s on board 
systems and communications payloads.

In all respects the satellite has per­
formed to specification and the satellite 

winning entry, watched by All Elec­
tronic Components’ manager Andrew 
Frolley and Scope Labs’ manager Barry 
Macintosh.

Mr Dubinsky won a Scope ETC60L 
continuously adjustable soldering sta­
tion, valued at around $220.

has now begun its operational life, 
being used by an increasing number of 
European broadcasting, communications 
and industrial organisations.

One of the first on air was BBC En­
terprises, which is using part of the 
spacecraft’s high power DBS payload to 
broadcast a range of programmes - a 
service to be known as the ‘Enterprise 
Channel.’ The channel will offer BBC 
programmes with emphasis on current 
affairs programmes with a strong Euro­
pean slant.

Another transponder of the DBS pay­
load has been allocated to Italy, to be 
used exclusively by the Italian national 
television company RAI for a pre- 
operational service. The DBS beam will 
be the most powerful in the world and 
viewers will be able to use receiving 
dishes as small as 30cm in diameter.
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TOSHIBA ROBOT JUGGLES BALLOONS
Toshiba researchers have succeeded 

in gaining greater control of a multi- 
joint robot operating in conjunction 
with a vision processor that recognises 
and processes the images of moving ob­
jects. To demonstrate the new control 
technique, they have developed a one- 
armed prototype robot which can juggle 
up to two balloons without dropping 
them.

This is apparently the first robot with 
a general-purpose image processing sys­
tem capable of such high-speed analysis 
and response to the movement of ob­
jects.

Today, technologies for the recogni­
tion of still objects are quite advanced 
and are used in factory automation sys­
tems. However, recognition of still ob­
jects and control of robot arms based 
on that recognition process requires ex­
tremely high speed image processing 
and accurate control technology. Toshi­
ba’s development will pave the way for 
the introduction of this technology into 
practical use.

Using two TV cameras, the balloon 
juggling robot, or ‘Otedama Robot’ as 
it is called, ascertains the balloon’s 
movement three-dimensionally from two 
measuring points at a sampling rate of 
10 times per second. It then determines 
the arm movement necessary to make 
the racket reach the estimated hitting 
position within the calculated time.

In the case of two balloons, the robot 
distinguishes one from the other by 
recognising the different colour of each 
balloon.

In achieving this technology, Toshiba 
researchers developed a new vision pro­

cessor, or image processing system. The 
system consists of an ‘overall image pro­
cessing unit’ and four ‘local image pro­
cessing modules.’

The overall image processing unit exe­
cutes the processes which are applied 
throughout the whole sequence, such as

NEWS BRIEFS 
• Melbourne-based ¡mark Communications has relocated to Unit 2, 75 Mark 
Street, North Melbourne 3051. The telephone and fax numbers are unchanged: 
(03) 329 5433 and (03) 328 4431 respectively.
• A controlling interest in radio communications firm Heyden Spike has been ac­
quired by GEC Plessey Communications Australia (GPT). GPT’s MD Godfrey 
Hole says the coming together is a positive step for both companies.
• Laser specialist Laser Electronics, based in Southport, Qld is now the exclu­
sive agent in Australia for Laser Diode Inc. of New Jersey. Laser Diode produces 
CW laser diodes and LEDs operating at 820, 1300 and 1550nm, pulsed laser 
diodes, arrays and matching electronics.
• The $90,000 contract to manufacture the Videotic Diplomat ‘lucky envelope’ 
ticket vending machine for clubs has been won by Megadata Manufacturing of 
West Ryde, NSW. The Diplomat features a custom 14" colour monitor, ticket 
printer and accounting/auditing systems.
• After over 40 years in Rockdale, hifi distributor Falk Electrosound has moved 
to a new office/warehouse complex at Waterloo, conveniently located between 
Sydney Airport and the city centre. The new address is Unit 1, 340 George Street, 
Waterloo 2017, phone (02) 318 0944 and fax (02) 698 3693. The firm distributes 
well-known brands such as NAD and KEF.
• Component and equipment distributor Soanar Electronics has been appointed 
sole Australian distributor for the US-based Cherry Semiconductor Corporation, 
maker of specialised digital and linear ICs. Soanar has also appointed Michael 
Leitch as manager of the company’s recently formed connector division.
• Melbourne-based data comms specialist Dataplex has been appointed master 
Australian distributor for Israeli data comms maker RAD Data Communications. 
The RAD range includes a line of miniature interface-powered short range 
modems, multiplexers, sharing devices, converters and fibre-optic devices.
• The 5th Australian Software Engineering Conference (ASWEC ’90) is to be held 
at the Hyatt Kingsgate Hotel in Sydney, from May 22-25. Papers and registrations 
should be sent to the Secretariat, c/- the IREE (Aust.), Commercial Unit 3, 2 New 
McLean Street (PO Box 79) Edgecliff 2027 or phone (02) 327 4822.

conversion to edge-emphasised images 
to recognise the location of the bal­
loons. This unit utilises Toshiba’s gen­
eral-purpose image processing equip­
ment, TOSPIX-i,’ which performs such 
processes at high speed.

After overall processing, the local 
image processing modules capture and 
analyse the movement of each balloon 
by obtaining the necessary data from 
TOSPIX-i through an image bus. Each 
module integrates a 32-bit microproces­
sor and other logic and memory ICs on 
a printed circuit board to attain high­
speed parallel processing.

The arm of the Otedama robot uti­
lises direct-drive motors, which make 
possible freer and more elaborate move­
ments than conventional gear motors. 
However, control of multi-jointed 
robots using direct-drive motors is ex­
tremely difficult, because each joint 
must be controlled while simultaneously 
taking into consideration its influence 
on the other joints.

Toshiba engineers developed a new 
digital signal-processing (DSP) board to 
compensate for the complex interaction 
between joints by instantly calculating 
the time function of angles, angular ve­
locity and the angular acceleration of 
each joint.
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OTC SEMINAR MARKS
INTELSAT, INMARSAT 
ANNIVERSARIES

Late last year OTC Limited, Austra­
lia’s overseas communications organisa­
tion organised a media seminar in Syd­
ney to celebrate the 25th anniversary of 
Intelsat, the international telecommuni­
cations satellite organisation, and the 
10th anniversary of Inmarsat, the world­
wide mobile satellite communications 
organisation.

The seminar was launched by the 
Hon. Ros Kelly, Australia’s Minister for 
Telecommunications and Aviation Sup­
port, who spoke of the country’s belief 
in and need for satellite communica­
tions, its role as a founding member of 
the international bodies, and its com­
mittment to their future.

Also present at the seminar were Mr 
Dean Burch, Director General of Intel­
sat, based in Washington DC, Mr Olof 
Lundberg, Director General of Inmar­
sat, based in London, and Mr Steve 
Burdon, Managing Director of OTC - 
all of whom gave interesting and in­
formative speeches.

OTC also provided seminar attendees 
with a tour of Australia’s satellite com­
munications terminal at Oxford Falls, 
north of Sydney.

NEW SERVICE
ORGANISATION FORMED

A new organisation has been formed 
and incorporated, to serve the needs to 
small and large Australian businesses 
operating in the areas of electronic 
sales, service, rental and installation. 
The organisation is to be known as the 
Electronic Services Industry Association 
(ESIA).

Stated aims of the ESIA include rep­
resenting its members to government, 
semi-government and statutory authori­
ties, assist its members in keeping 
abreast of technical developments, assist 
with the development of training 
courses, promote the highest levels of 
service at an affordable price, and pro­
vide a tribunal for the resolution of con­
sumer complaints.

Further information is available from 
the Administration Manager, ESIA, PO 
Box 154, Carlingford 2218 or phone 
(02) 564 1991.

Telecom researcher Dr Geoff Pain is shown here preparing semiconductor 
wafers for state of the art photonics devices, using a Metal Organic Chemical 
Vapour Deposition (MOCVD) system at Telecom Research Laboratories in 
Clayton, Victoria.

OTC INTRODUCES
STANDARD-C MARINE SATELLITE COMMS

A compact, low-cost maritime satel­
lite communications system which offers 
telex and data messaging capability to 
and from virtually anywhere on the 
globe, has just begun pre-operational 
trials in the Pacific.

The Standard C system was pioneered 
by Inmarsat, the International Maritime 
Satellite Organisation, and is being in­
troduced by the Maritime Business Unit 
of OTC, Australia’s worldwide com­
munciations company.

When it is fully operational, Standard 
C will support telex, data messaging and 
Safety of Life at Sea (SOLAS) traffic.

OTC has awarded a $3 million con­
tract to DCC of the United Kingdom, 
for the installation of Standard C pro-

NEW AUSTRALIAN COMM NETWORK
A new communications network de­

signed specifically to cater for Austra­
lia’s future land based communication 
needs has been launched.

Developed by Australnet Limited, the 
new network currently consists of 26 
strategically placed communication 
towers in Queensland, NSW and Victo­
ria. In addition, Australnet is currently 
negotiating for additional communica­
tion tower sites, and is about to com­
mence construction in NSW of the larg­
est private communications tower in 
Australia.

Announcing the network, Australnet’s 
Chairman, Mr. Phillip Loiterton said 
the new Australnet network, which will 
be operative in the early 1990’s, is 

cessing equipment at its two coast earth 
stations now under construction at 
Perth. The earth stations, complete with 
Standard C processing equipment, are 
scheduled to come on stream with initial 
service to vessels in the Pacific Ocean 
region in May 1990 and to the Indian 
Ocean region by October 1990.

The Standard C terminal is about the 
size of a briefcase, weighs about four 
kilos, and has a small, conical antenna 
which can be mounted almost anywhere 
on a vessel or vehicle. Its size and cost 
(between $8000 and $13,000) makes it 
practicable for small fishing boats, 
pleasure craft, lifeboats, cargo and con­
tainer ships, tankers, passenger cruise 
ships, and survey and patrol vessels.

specifically designed to provide a wide 
range of ‘state-of-the-art’ communica­
tion services including trunking and con­
ventional radio services, paging, cellular 
telephone communication, advanced 
radio communications, navigation ser­
vices, entertainment radio network 
broadcast services and microwave com­
munication for industry.

Australnet has secured substantial 
trunking frequencies in the 800MHz 
range as well as conventional VHF fre­
quencies, and via their communication 
network they will be able to offer the 
land mobile communications industry 
major opportunities for improved com­
munication and range of services.
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SMT TRAINING
FACILITY FOR VICTORIA

David White, Victorian Government 
Minister for Industry Technology and 
Resources (DITR) recently signed an 
agreement with Cima Electronics to es­
tablish a surface mount technology 
(SMT) facility which will enable manu­
facturers to adopt this leading edge 
technology.

Ron Tripp, Managing Director of 
Cima says “There is no doubt that sur­
face mount technology will play a sig­
nificant part in the industrial revolution 
which is taking place in Australia, and 
the availability of a facility where Aus­
tralian manufacturers and potential 
users can learn in a practical manner 
the techniques of SMT is an important 
initiative.”

The Cima SMT facility will provide 
training for manufacturing, design and 
quality engineers and technicians 
through a comprehensive workshop pro­
gram. Sales and service engineers will 
also benefit from attending these pro­
grams. Participants will build and manu­
facture SMT assemblies using the latest 
equipment and gain an understanding of 
all processes in a simulated production 
environment.
CCIR CELEBRATES

Instrument specialist VDO Australia has established what it claims is the 
country’s most advanced print room facility, at its plant in Melbourne. The 
room is a pressurised clean room, with maximum dust particle size of only 
30um to ensure high printing quality.

NOYCE, KILBY RECEIVE NEW AWARD
60TH ANNIVERSARY

Sixty years ago, in September 1929, 
the ITU’s newly established Interna­
tional Radio Consultative Committee 
(CCIR) held its first meeting in the 
Hague.

A few months ago CCIR commemo­
rated the event, with participation of 
some 450 delegates to study group 
meetings in progress, officials of ITU 
and international organisations. Techni­
cal study group meetings are underway 
in Geneva in preparation of the XVIIth 
Plenary Assembly, to be held in Dussel­
dorf in 1990.

The decision to establish the Consul­
tative Committee which is today the 
CCIR was taken by the Third Interna­
tional Radio Conference, Washington, 
1927. The original purpose of the CCIR 
was to carry out the necessary technical 
studies between international radio con­
ferences. The first post-war Plenary As­
sembly was held in Stockholm, 1948. 
Under today’s mandate of the Interna­
tional Telecommunication Convention 
(Nice 1989), CCIR ‘studies technical 
and operating questions in radiocom­
munications and issues recommenda­
tions, with a view to world-wide stan­
dardisation of telecommunications.’

Engineers have always chafed at the 
attention lavished on scientists, particu­
larly the glory associated with the Nobel 
Prize. Even school children can identify 
such Nobel recipients as Albert Einstein 
(physics 1921), Linus Pauling (chemistry 
1954), and Marie Curie (physics 1903 
and chemistry 1911).

Recently, the US National Academy 
of Engineering unveiled its answer to 
the Nobel Prize: the Charles Stark 
Draper Prize for engineering achieve­
ment. The prize: $350,000 and a gold 
medallion valued at $7700.

The first winners are Robert Noyce 
and Jack Kilby. Working separately in

WORLD'S BIGGEST
VIDIWALL

British Telecom has ordered from 
Philips what is thought to be the world’s 
biggest Vidiwall, for its brand new Net­
work Management Centre in Oswestry, 
Shropshire, UK.

Due to be delivered in early Decem­
ber, the Vidiwall, consisting of 140 
monitors with 41" screens, will display a 
giant electronic map. This will be used 
to show what is happening at any time 
in British Telecom’s communication sys­
tem.

the late 1950’s, Noyce and Kilby in­
vented the integrated circuit chip and 
created the Information age.

Noyce is co-founder and vice chair­
man of Intel in Santa Clara, and now 
chairman of the Sematech research con­
sortium in Austin, Texas. Kilby works 
as a consultant, formerly employed at 
Texas Instruments. They will split the 
cash prize. In a telephone interview 
from Austin, Noyce said he would do­
nate his share to non-profit programs 
associated with Sematech.

Engineers have generally been ex­
cluded from the Nobel Prize roster be­
cause the Nobel Foundation in Sweden 
only honours basic scientific research. 
That creates a certain irony in Noyce 
and Kilby receiving the first Draper 
prize, which will be awarded every two 
years.

The late researcher, William Shock- 
ley, also a professor at Stanford Univer­
sity, received the Nobel Prize in 1956 
with two colleagues for inventing the 
transistor - a fundamental scientific 
break-through. Until now, the inventors 
of the IC - which put thousands of 
transistors on a tiny piece of silicon - 
couldn’t receive a similar award for 
their fundamental engineering break­
through.
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AUSSAT MUNCHES
CITY LINK

Aussat has launched a major promo­
tion for City Link, a low cost satellite 
based alternative communications ser­
vice designed to meet the requirements 
of Australian business in terms of se­
curity and diversity.

Offices are connected by a simple 
land line or microwave link to a City 
Link CBD node, and from there mes­
sages are sent directly to the local Aus­
sat earth station for transmission around 
Australia.

Equipment located at each office 
within the network is compact, inexpen­
sive and uncomplicated, meaning setup 
time and maintenance costs are kept to 
the absolute minimum.

City Link’s success lies in the fact that 
it provides the customer with a secure 
‘door to door’ service delivering reliable 
telephone, fax and data in either low, 
medium or high speeds (2.4kb/s to 
2Mb/s). As either the primary com­
munication network, or as a backup to 
other networks, City Link is both cost 
effective and ensures predictable pric­
ing-

CHECKING POWER
POLES WITH CT

How do you know when a wooden 
power pole should be replaced? They 
are liable to fail for two reasons that do 
not necessarily show outwardly - centre 
rot and termites. In both instances, the 
pole may appear quite solid but can col­
lapse without warning, causing damage 
to the line and anything unfortunate 
enough to be in the general vicinity.

Traditionally tests have included tap­
ping the pole with hammers and drilling 
test holes. An alternative is X-ray in­
spection, which is effective because of 
the different attenuation characticistics 
between the sound wood and the dam­
aged regions. However, it is still diffi­
cult to determine the full effect of dam­
age from a single radiograph.

Now staff in the Applied Physics De­
partment at the Chisholm Institute of 
Technology in Victoria have developed 
a relatively low cost prototype X-ray 
computed tomography (CT) scanning 
system to produce cross sectional den­
sity images of the poles without taking 
them out of service. This system mea­
sures X-ray attenuation at a number of

ARCADE GAME USES SINGLE-CHIP DSP

A state-of-the-art digital signal pro­
cessor from Analog Devices brings a 
vivid sense of realism to Atari Inc’s new 
arcade video game. Atari’s ‘Hard 
Drivin’ driving simulation game uses an 
Analog Devices’ ADSP-2100 for trans­

orientations through the pole. A per­
sonal computer then uses the informa­
tion to construct an image representing 
the density distribution across that cross 
section. These sectional images clearly 
show the extent and distribution of 
decay, making it possible to estimate 
the strength of the pole.

Chisholm Institute recently completed 
its prototype with a Philips high stability 
MG164 X-ray system. Eventually this 
will provide a practical inspection fa­
cility for the State Electricity Commis­
sion of Victoria.

Extensive field trials using the proto­
type are planned over the next year in a 
project jointly funded by the SECV and 
the Australian Electricity Research 
Board.

formations, rotations, and translations 
of the game’s polygon database. Be­
cause the system can manipulate 3-D 
images in real time, it recreates the illu­
sion of driving an actual car.

‘Hard Drivin’ is said to represent the 
first authentic driving simulation for the 
amusement industry. It takes the driver 
through a simulated stunt course, in­
cluding a banked turn, a drawbridge 
ramp/jump, and a full 360° vertical 
loop. When the obstacles prove to be 
too daunting for the driver, the game 
will replay in slew, agonising motion the 
driver’s untimely end.

Atari uses a five-processor design to 
attain the required realistic simulations. 
Motorola’s 68010 handles routine sys­
tem functions and monitors mechanical 
functions such as the steering wheel, gas 
pedal, and brake. Texas Instruments’ 
34010 graphic signal processor updates 
the graphic display and controls the 
video buffer memory, and an audio sig­
nal processor employs two additional 
processors.

Analog Devices’ ADSP-2100 executes 
the complex mathematical routines 
needed to manipulate a 3-D image in 
real time. The device can handle more 
than 1000 polygons within the required 
frame time. According to Rick Mont- 
crief at Atari, “The ADSP-2100 re­
places a board set of LSI and MSI logic, 
yet provides higher levels of perform­
ance. Future MHz versions of the DSP 
will add even more realism to ‘Hard 
Drivin’ and other arcade video games.
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Hew Products and Monthly Specials!
DIAMOND 

DE-SOLDERING 
PUMP

?SOLDER
HANDY ROLLS AT A 

HANDY PRICE!

0.71 mm
- $22 

1.0 - $21 
1.6 - $19

• Plastic body
• Metal shaft
• Spares available
• Heaps ot suction!
• As used on our own assembly 

benches DIRECT
•Tip assemblies available IMPORT

HERE’S A NIFTY LITTLE 
ADDITION TO YOUR 

WORK BENCH!

SOLDER PENCIL$1.95
5 metres of 1.2mm resin cored 

solder in a tidy storage pack

SCOPE 
DE-SOLDERING BRAID

WHY BURN YOUR FINGERS 
WHEN YOU CAN HAVE ONE OF 
THESE!

Spare tip $2.50
Antistatic tip $2.88

Metal tipped 
dispenser pack 

including 2 metres of 
2mm braid.

Only $4
MAGNIFYING GLASS

115mm lens and folds flat for storage. It 
even has a scale on its base!

THIS MONTH $12

SPECIAL 
$9.50 ea.

60/40 Tin/lead resin cored 
solder in 500gm rolls

/S IT A 2N3055 or 
ZN8055 or2N8O3S or...
This free standing 
magnifying glass has 
millions of 
applications and 
allows hands free 
operation.

THIS MONTH $17

HOBBY KNIFE SET
Set of three precision 
knives with 6 spare 
blades.
• Surgically sharp 
blades in various 
shapes.
• Three different 
shap and sized alum­
inium handles with 
safety blade locking 
collars.
• Supplied in heavy 
duty plastic storage 
case with magnetic 
bar for blade storage.

AC PLUG PACKS (Approval No. N/1499) 
Complete with lead

PP312AC-12v 300mA AC output $14.95
PP1018AC ■ 18v 1A AC output $24.95

MKK QUALITY 

TOGGLE SWITCHES 
4P DT spring return 

ONLY $2 ea.

MACHINE GRADE ALUMINIUM 
TORCHES

• Adjustable light beam angle
• Non-slip knurled grip
• Black anodised body

HAT 1 - 87mm long, takes 1xAAA battery........$9.95 
HAT 3 147mm long, takes 2xAA batteries. ..$11.95* 

‘Batteries not included

ARTSTK

PROTECT YOUR MAINS APPLIANCES!!
Voltage spikes and drops can be very expensive, erasing 
computer memories, “frying" power supplies, etc....

POWER GUARD
TOO HIGH. This light 
indicates power guard is 
protecting your appliances 
from a damaging high 
voltage condition.

power’guard

SAFE, mis light Indicates 
POWER GUARD is monitoring 
and allowing a safe power 
condition for your appliance

TOO LOW. This light 
Indicates POWER GUARD Is 
protecting your appliance 
from a damaging low voltage 
condition.

DELAY MODE. This light 
Indicates delay condition. As 
power variations often come 
In multiples, POWER GUARDS 
advanced,Patent Pending 
circuitry prevents rapid 
On/Off switching.

8087 4.77 mHz 
8087-2 8mHz.. 
8087-1 10mHz. 
80287-6 6mHz 
80287-8 8mHz.

MEMORY l/C SPECIAL
FAIRCHILD 93488 ■ BiPolar memory

4096 BIT PROM-3-S 512 x 8 24 pin 
ONLY $2.75 EA.

FAIRCHILD 93417 - Bi-Polar memory
1024 Bit Prom-OC 256 x 4 16 pin 

__________ ONLY 504 ea.__________________ _
GENUINE INTEL MATH 

CO-PROCESSORS
$155.40
$217.00
$280.00
$226.80
$350.00

80287-10 10mHz... $406.00

80C287A 12.5 mHz .$511.00 
80387SX 16mHz ... $560.00 
80387-16 16mHz... $637.00 
80387-20 20mHz... $735.00 
80387-25 25mHz .. Sp919.00 
80387-33 33mHz ...$1118.60

PLEASE ADD SALES 20% SALES TAX IF APPLICABLE ON INTEL PRODUCTS

AND ITS MADE IN AUSTRALIA!

CHEAP PROTECTION FOR $69.95

BANKCARD/VISA/AMEX/DINERS/CHEQUE/MONEY ORDER

•All orders over $50 despatched post FREE. Instant turn-around on Mail Orders 
Please add $4.50 for orders under $50 (within Australia) E & O E-

All Electronic Components
118-122 Lonsdale St Melbourne, Vic 3000
Tel: (03) 662 3506 Fax: (03) 663 3822_______



FORUM Conducted by Jim Rowe

Computer bugs, viruses, worms, 
Trojan horses and other nasties
Reacting to recent press publicity about computer viruses and 
the like, Forum’s original conductor and EA’s former 
Editor-in-Chief Neville Williams was moved to set down his 
observations on the subject. Would I be interested in using 
them, he asked, as the lead item for this month’s Forum? You 
bet I was. Here it is, with a couple of smaller items from 
readers tacked on at the end:

In a casual chat with a long-time ac­
quaintance, conversation turned to the 
subject of computer security, hackers 
and ‘viruses’ of the electronic kind - a 
subject on which my friend holds some 
very strong views.

Said he: “Most of what we read about 
viruses is a load of old cobbler’s - 
especially all that stuff in October about 
Friday the 13th. Dreadful things were 
supposed to happen to computers on 
the day but, as far as I can gather, very 
little did. The whole thing was a media 
beat-up!”

“If you ask me, computer viruses are 
like UFOs: they’re talked about all the 
way from here to Moscow but there’s 
no real' proof that they even exist. Vi­
ruses ditto.”

Thinking later about the conversation, 
I had to admit that a lot of the reports 
about computer viruses are inconclu­
sive, at the very least. Some might even 
say they’re ‘rubbery’.

But what is a computer virus? My 
middle-aged Macquarie Dictionary is 
aware only of the common kind: ‘an in­
fective agent’, it says, more particularly 
‘one smaller than a common micro-or­
ganism and requiring living cells for 
multiplication ... a corrupting influ­
ence’, etc.

I have yet to find a concise, convinc­
ing definition of a computer virus, but 
here’s one cobbled together from sun­
dry sources:
COMPUTER VIRUS: An illicit, often 
self-replicating program, ranging in size 
to a few thousand bytes, that can lodge 
or lurk in a computer’s operating system 
or files, and interfere with its normal 
operation. It may clog or stall the pro­
cessing; may be communicated to other 
computers; may divert, corrupt or de­

stroy data; may print odd-ball messages 
on the screen, or simply indicate that 
the system security has been breached.

Colourful phrase
The term carries the intriguing, even 

ingenious, implication that computers 
are like organisms, resembling a com­
munity of living creatures: able to be in­
fected or corrupted by mischievous data 
planted surreptitiously in their elec­
tronic metabolisms.

James Lowe, Senior Editor of Merri­
am-Webster’s Dictionary, reportedly de­
scribed ‘computer virus’ as the 1988 
phrase of the year; one that had earned 
a place in future editions.

Speaking of definitions, a number of 
other terms crop up frequently in this 
context. For example,
WORM: Another name for an illicit 
routine that has been planted in legiti­
mate data. Some draw a distinction be­
tween worm and virus but, in most in­
stances, they seem to mean the same 
thing.
TROJAN HORSE: To hackers, it com­
monly signifies a program that has been 
planted surreptitiously in a computer’s 
operating system to intercept confiden­
tial data, e.g., passwords, so that they 
can be read back later. More generally, 
any legitimate program in which lurks a 
virus or worm.
BUGS: A term which refers mainly to 
operational faults in genuine programs, 
which escaped detection during pre-re- 
lease testing. The detection of obscure 
bugs becomes progressively more diffi­
cult as programs become longer and 
more complex. Experts agree that bugs 
lurk in most modern programs and will 

show up sooner or later in everyday 
use.

Those reports
Some time back, I began clipping and 

filing selected press references to all 
this, with the idea that they might some 
day come in handy. Most are from the 
Sydney Morning Herald - for the very 
simple reason that, as a long-term reti­
ree from the Fairfax organisation, I re­
ceive a complimentary copy each morn­
ing!

A clipping dated 21/11/88 says that a 
virus had allegedly penetrated the 
global computer system of the Murdoch 
owned News Ltd, which zapped the 
body copy of news stories, leaving intact 
only the headings and index. It was 
qualified by the observation that, being 
a once-only event, it might simply have 
been the work of an ‘insider’ - presum- 
bly a disgruntled employee!

In the ‘Virus Watch’ feature (SMH 
5/12/88) John McPhee, Chairman of the 
US Computer Virus Industry Associa­
tion states that 300 virus related ‘events’ 
involving up to 30 strains of virus had 
been reported by the Society’s 48,000 
respondents (mainly PC users) during 
the preceding 8 months. It sounds a lot, 
until the figure (4%) is placed alongside 
the 7500 other events (96%) from the 
same survey, attributable to software 
bugs and user errors.

In the same article, Peter Norton 
from Norton Utility Programs (USA) is 
quoted as saying that “viruses are urban 
myths, like alligators in the New York 
sewers”.

Again, a West German virus is re­
ported to have stalled a dozen or so 
Apple Mac computers, in a suburban 
San Fernando Valley campus. The 
qualification: eradication necessitated 
hours of reprogramming - “a wonder­
ful excuse for the late submission of 
term papers”.

A clipping dated 16/1/89 directs atten­
tion to Friday 13th stories and says that 
a report in the London Times newspa­
per about the ‘1813’ virus being picked 
up in Belgium, and related warnings
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supposedly circulated by IBM, appeared 
to be totally without foundation. The 
same applied to a Reuters story about 
the virus having originated in Jerusa­
lem.

That last one sounded so familiar that 
I queried the date I had written across 
it. Should it have read 16/10/89? But 
no, a check on the calendar showed that 
16/1/89 was a Monday and that the 
previous Friday had indeed been the 
13th. On that basis, you can expect fur­
ther computer virus warnings on Friday 
13 in April and July this year!

On 3/4/89, again under the heading 
‘Virus Watch’, SMH Computer Editor 
Gareth Powell said that both he and fel­
low computer journalist Andrew Farrell 
believed that the dangers inherent in vi­
ruses had been blown up out of all pro­
portion. I quote:

“Anyone who stuffs up a disc through 
their own stupidity tends to run around 
in small circles shouting: the virus made 
me do it, the virus made me do it”.

Second thoughts
But having said that (and more), 

Powell concedes that Richard Rydge, 
from a predominantly mainframe back­
ground sees viral infections as a threat 
to computer science as we know it. The 
truth, says Powell, probably lies be­

tween those two views.
Increasing apprehension is certainly 

reflected in the clippings, with the pass­
ing months during 1989.

On July 5, the FBI was reported to 
have been called to investigate the so- 
called ‘Scores’ virus. Allegedly intended 
to sabotage programs at Electronic Data 
Systems (EDS) Dallas, Texas, it is said 
to have penetrated and destroyed data 
in NASA, the Environmental Protection 
Agency and other US Government in­
strumentalities.

On August 7, a report from Canberra 
said that computers in the Australian 
Defence Department had been pene­
trated by a virus which identified itself 
as ‘Marijuana’. It is said to have gob­
bled up data and to have displayed a 
message on the screen: “Your machine 
has been stoned — Legalise marijuana”. 
The trail led back to an officer, an un­
named Melbourne man, Swinburne In­
stitute of Technology and a New Zea­
land University.

In the same issue, ‘Virus Watch’ 
noted that a report had been released 
by the US Government Accounting Of­
fice, covering the much publicised Inter­
net incident a year earlier. A ‘worm’ 
program, allegedly created by Cornell 
University graduate Robert Morris, had 
brought down the Internet system link­

ing the US Government and academia.
Back in Australia, a statement attri­

buted to Price Waterhouse Microserv­
ices Partner Paul Apps warns companies 
and government departments alike of 
the growing threat of viruses, and the 
need not only to monitor and supervise 
their software but also to maintain 
back-up copies of all records.

Why so rubbery?
One could go on, but only at the risk 

of tedium. The real question is why the 
years of speculation, debate and misin­
formation, in a matter that should be 
readily reduceable to unequivocal, 
documented fact?

First off, virus programs are not de­
veloped, patented or publicised like 
other electronic products. They are de­
vised and let loose surreptitiously, by 
computer ‘freaks’ whose aim is to create 
the greatest possible dismay or mischief 
— without exposing the source. Their 
existance is accepted only when enough 
people find out about them the hard 
way.

Again, while some viruses may be 
readily identifiable as such, it may be 
unclear in other cases whether a partic­
ular processing problem is due to a clev­
erly concealed virus or an as yet unde­
tected software bug. There is plenty of
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Forum
room here for both caution and doubt.

A still further consideration is that the 
risk of both viruses and (self-inflicted) 
bugs increases with the use of ‘bor­
rowed’ software. And naturally enough, 
users of pirated programs are unlikely 
to be too up-front about their com­
plaints.

Then again, companies or instrumen­
talities which have encountered com­
puter problems are never anxious to 
publicise the fact, because it may under­
mine their credibility.

Neither, for that matter, are hardware 
or software manufacturers or distribu­
tors. Incidents which may expose their 
fallibility are most commonly picked up 
by journalists from the proverbial 
‘grapevine’, which is scarcely notewor­
thy for its technical precision.
‘Black Friday’

As for the Friday 13th reports, they 
are undoubtedly rooted in the long­
standing superstitions surrounding that 
particular day and date. If a can of 
paint is more likely to fall from a ladder 
and strike a thoughtless passer-by on 
Friday 13th, then one should equally be 
on the lookout for a lurking virus!

Or, if there’s a ‘computerpath’ out 
there who’s keen to let loose a virus, 
what more natural that they should plan 
for it to happen on a black Friday?

Taken together, all of the above pro­
vide as good a reason as any for soft­
ware suppliers to publicise the fact that 
they had anti-virus programs available 
- and this they certainly did. Use them 
as per the instructions, and the slim 
chance of you actually encountering a 
virus would become even slimmer!

But it was also a golden opportunity 
to make another point: since the risk of 
picking up a virus is increased by using 
public domain programs or copies ob­
tained from ‘the friend of a friend’, etc, 
it is much safer to use only original and 
genuine copies purchased from reputa­
ble suppliers (at the original price).

For journalists, that all added up to a 
story. Not a big one, mind you, but a 
different ‘angle’ on an essentially dull 
subject.

Am I being cynical? Perhaps so, and 
not without reason. But I do not share 
my friend’s near-total dismissal of com­
puter viruses as a possible threat to our 
on-going computer-based society.

Like it or not, logical or not, every­
thing about us, our community and our 
country is being progressively commit­
ted to electronic data banks, accessible 
directly or on-line to those whom the 

law decrees.
Unlawful intrusion is barred by all 

manner of security measures - but the 
very existence of those measures poses 
a challenge to electronically literate citi­
zens, ranging all the way from kick­
seekers and mentally unbalanced tech­
nopaths to big-time crooks. Why crack 
a safe with noisy, messy explosives if 
you can cheat the system with a com­
puter?

Behind the aforementioned ‘rubbery’ 
reports, I believe, lies a pattern of elec­
tronic ‘forced entry’ into what are sup­
posed to be private, confidential, even 
secure precincts by means of hacking, 
viruses, worms, trojan horses - call 
them by whatever names you choose. 
(And, by the way, I gather that there 
were some virus related events in the 
UK on ‘black Friday’).

It’s been going on for years, becoming 
progressively more prevalent. And it 
will become an increasing problem as 
the stakes rise and the community be­
comes more computer literate and re­
sourceful. At least, that’s what I sus­
pect. I can only hope that I’ve got it 
wrong!
Jim Rowe returns

Thanks, Neville! I’m sure that many 
readers will find what you’ve written as 
interesting as I did. I was amazed to see 
that computer virus activities in the US 
are so well organised that they are now 
regarded as an industry, and with 
enough people involved to form their 
own industry association! (Or did I get 
it wrong, too?)

By the way, if any of our Forum read­
ers would like to offer their own com­
ments on this topic, please feel free to 
write in. With a bit of luck you’ll en­
courage Neville to fire up his word pro­
cessor and send in other contributions 
to Forum, from time to time. I don’t 
mind in the least - it’s not as if I don’t 
have anything else to do!

To end up this month, three more let­
ters have arrived on that subject that 
won’t go away: amateur radio. The first 
came from George Craggs, VK2AYG, 
in Oatley NSW. George seems to think 
that I was wrong to even suggest that 
hams should be still trying to build their 
own gear. Here’s the relevant part of 
his letter:

The amateur operator does not, as a 
general rule, construct his own equip­
ment, for the same reason that a motor 
mechanic doesn’t build his own motor 
car. It would cost too much and it would 
be difficult to get the parts.

This analogy is worth extending. The 
CB operator is to the amateur operator 
what a car driver is to a motor mechan­
ic. The CB operator and the car driver 
can each operate their equipment, but 
the amateur operator and the motor me­
chanic understand what makes it func­
tion.

Thanks, George. I think I see the 
point you’re making, and I guess ama­
teur radio gear has in many ways be­
come rather like today’s cars — very 
specialised, and using so many hi-tech 
parts that it would be very difficult to 
make your own. No doubt this is a 
trend followed by most of our appli­
ances; we no longer try to make our 
own telephones, or ordinary radios, or 
TV sets, or tape recorders, or even rela­
tively simple things like toasters.

Some things, like video recorders and 
CD players, didn’t even go through a 
development phase where we could 
build our own. And perhaps that’s 
going to become the pattern for the fu­
ture; I suspect it will.

I suppose what makes this seem a lit­
tle sadder with amateur radio is not 
only that there was a time when we 
could make our own gear, but that at 
least for a while, making your own 
seemed to be the primary activity of 
radio hams - the reason why people 
even took it up. The demise of much of 
this activity therefore seems to have left 
a bigger vacuum, somehow.

But perhaps it’s better to have built 
your own gear once and then lost the 
opportunity, than never to have built 
any at all? If that’s true, today’s older 
hams must have quite an advantage 
over newcomers to the hobby.

As for it being too expensive to build 
ham radio gear nowadays, you’re prob­
ably right in a lot of cases. Not that the 
pre-built and tested gear is exactly 
cheap - have you seen some of those 
prices for the latest all singing, all danc­
ing HF transceivers? Perhaps what 
we’re really saying is that amateur radio 
has become largely a rich man’s 
hobby...

I’m not sure if I understand George 
Craggs’ reasoning when he extends his 
analogy to compare hams and CB 
operators, though. To me what he 
seems to be saying is that they both op­
erate much the same equipment, in 
much the same way - the only differ­
ence being that the ham understands 
how the the gear works, while the CB 
operator doesn’t.

In other words, they both do the 
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same things as viewed from the outside, 
but more is supposedly going on inside 
the hams’ heads!

If that’s what he’s saying, it certainly 
sounds a bit contrived. And judging by 
how few hams seem prepared to try 
servicing their fancy multi-mode, multi­
band monsters when they give trouble, 
I’m not even sure if it’s true. Presum­
ably most of the hams themselves don’t 
feel they understand enough about the 
gear to fix it when it goes bung.

Moving now to the second letter, this 
came from Ian Crompton, VK5KIC of 
Richmond in South Australia. Ian is a 
long-time reader, and apparently feels 
that BeeJay’s portrayal of me is quite 
appropriate: his letter addresses me as 
“Sharp-nosed Jim”. A bit cruel, that 
one!

Ian has apparently also had a good 
deal of ill health, and has a very limited 
income from an invalid pension. He 
makes the point that the high price of 
current amateur radio gear has largely 
relegated hams like himself to what he 
describes as “a marginal role”. He also 
points out the difficulties in pursuing 
ham radio if you’re physically disabled:

In many cases, there's little you can do 
if you have strength or co-ordination 
problems with your hands, and/or limita­
tions on the ability to stand or walk - 
let alone climb a ladder.

In situations such as these, the co-ax 
needed in order to mount an antenna 
above shack gutter level, or the material 
to make the cones for ‘no loss’ open-wire 
mode across to the clothes-line post tend 
to become the sort of expense you save 
up for 3 months to achieve.

In our terms, the professional ap­
proach costs BIG money, often in the 
order of 18 months’ gross income.

So this K call plods along with calcu­
lating refractive indices from Meteoro­
logical Bureau data, and looking at what 
glimmerings of meaning can be given to 
the values calculated, from hearing snip­
pets of a signal...

Thanks, Ian. You seem to agree with 
my point about ham radio having be­
come a rich man’s hobby, and I guess 
it’s always posed a few problems for 
those with physical disabilities. I do 
hope you’re still able to get some enjoy­
ment from it, though, even though your 
activities are necessarily curtailed.

And so to the third and final letter 
this month, which came from Graham 
Hunt of Frankston in Victoria. Graham 
is apparently also a ham, with a limited 
call like myself, although he doesn’t 
give his callsign. I haven’t got space to 
quote all of his letter, but here’s the 

part that seems most relevant:
It does not surprise me that most of 

your correspondents agree with your 
thoughts; this is because you are quite 
correct. Amateur radio has indeed gone 
‘down the gurgler’, as the politicians 
would say. People seem to have forgot­
ten the basic reason for having an ama­
teur licence - to experiment in radio 
communications and thereby improve the 
art for everyone. It seems that the ma­
jority of amateurs only want someone to 
talk to, so they go out and buy a black 
box. In this respect they really are little 
better than CB’ers.

When I obtained my limited call in 
1958 our equipment generally consisted 
of a mixture of home brew and con­
verted war surplus items. Most of our 
time was spent in getting it going or im­
proving it, and this was also the primary 
topic of conversation. Of course if you 
came on the air today with this type of 
equipment no-one would talk to you.

There was also something called ‘CQ’, 
which stood for ‘general call’. I haven’t 
heard this used on VHF for years. Most 
contacts now seem pre-arranged, and in­
truders are unwelcome.

It’s been about 10 years since I last 
came on the air. I still listen sometimes, 
but all I hear is repeaters being triggered 

HIGH SPEED 
CMOS PC UART

XR 16C450
• HIGH SPEED 2U CMOS
• UP TO 16 MHZ CLOCK SPEEDS
• FULLY 8250/16450 COMPATIBLE
• 40 PIN DIP OR 44 PIN PLCC
• EX-STOCK

Tronic Bits s
14/260 WICKHAM ROAD MOORABBIN VIC 3189
PHONE: (03) 555 6777
FAX: (03) 553 0852

by ‘button pushers’ who say nothing. 
Could it be that behind every button 
pusher there is a frustrated amateur 
yearning to call ‘CQ’?

Blame what you like - computers, 
technology or just plain people. But the 
era has passed, exactly as the era of 
valves, motor scooters and drive-in thea­
tres has passed. And despite your opti­
mism, I doubt that it will ever return.

Thanks for your comments too, 
Graham, and although the points you 
raise largely support what I’ve said my­
self, I still find myself hoping that your 
conclusion doesn't turn out to be true.

Surely there’s still a lot of enjoyment 
to be obtained from the experimental 
side of ham radio, using simple and 
low-cost gear? I still remember what a 
thrill it was when I built up a little tran­
sistor transmitter for 144MHz, and 
worked across town on its tiny output of 
about 800 milliwatts. You don’t need a 
lot of complicated and expensive gear to 
get this sort of satisfaction - in fact it’s 
quite the opposite.

Perhaps I am a bit naive, but it seems 
to me there must be a way for today’s 
would-be hams to get the same thrills 
for themselves. That’s the idea behind 
the current series of simple modular 
ham gear, anyway. ®
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THE BEST PLACE TO SHOP!
For Value and Selection.

HIGH CAPACITY RARGAIN
NICAD CHARGER
• AAA, AA, C, 0 & 9 volt.
• Charges 600mAh AA, 1.8 & 2Ah C 

and 4Ah D cells at correct rate.
• Up to 8 batteries at once
• Reverse polarity protection
• Indicator lights for each cell.
Cat M-9506

Only $3995

NICAD CHARGER
• Up To 8 Batteries in any combination
• Save money on batteries
• AAA. AA, C, D & 9 volt.
• With indicator lights for each cell
• Reverse polarity protection and 
built-in test meter.
Cat M-9505 ___ _$3995

SLIMLINE
•Two most popular battery sizes 
• Up to seven batteries at once 
• 6 X AA & 1 X 9V 
• LED indicator for each cell 
• Great Value! 
Cat M-9508

$2295

BATTERY CHARGER

12 VOLT
BATTERY CHARGER
• Quality and reliability from Arlee!
• Ideal for sealed lead acid and gel 

cell type batteries as in burglar 
alarms, etc.

• Output rated at 12V DC 500mA.
• Not suitable for batteries with 

current capacity 2.5Ah or less.
Cat M-9531 $2995

PANTHEB POWER 
POWER SUPPLY
• 12V @ 1.5A rated
• Peak rating - 13.8V @ 2amp
• Ideal for CB's, amateur, hand helds, etc
• Screw terminals for easy connection
• Also great as a service supply 
Cat M-9545

$84®5

PANTHER POWER 
13V @3 AMP
• Peak rating - 13.8V @ 4 Amp
• Ideal for 2m or small HF transceivers, etc
• Perfect for the bench!
• Heavy heatsink for max. output
• Overload/short circuit indicator 
Cat M-9547

5120

RECHARGEABLE
GEL CELLS
As used in countless applications such as alarm 
systems, emergency supplies, etc, etc. No leak, no 
mess, no fuss! You'll find the right one for most 
applications.

type Size (LxWxH) Cat No. Price
12V 1.2Ah 100x45x55mm S-3315 $35.95
12V1.9Ah 178x34x60mm S-3316 $37.95
12V2.6Ah 125x95x35mm S-3320 $38.95
12V6.5Ah 150x65x95mm S-3322 $55.95

NICAD BATTERIES
It's the best way to go when you rely on battery power!
NiCads can easily pay for themselves in no time.
Just think about the money and waste you'll save.

type Cat No. Price
AAA 180m Ah S-3305 $3.95
AA 0.5Ah S-3300 $3.95
0 1.2 Ah S-3301 $9.95
D 1.2Ah S-3303 $9.95
9V Full Output! S-3308 $19.95

Heavy Duty:
AA 600mAhS-3312 $4.95
C 2.0Ah S-3311 $11.95
D 4 0Ah S-3310 $14.95

NEW LOW PRICES - OZONE SAFE!

AIR DUSTER
High pressure inert gas for cleaning circuit boards, equipment, 
switches, etc before repairs or to improve performance. Ideal for 
those places you can’t get to with a brush or where you can't risk
damage to components. 400ml can. 
CatN-1150 $0495

Just

FREEZE SPRAY
A powerful non-corrosive refrigerant for use as a rapid and safe 
method of cooling small components, etc in electronic equipment. It’s 
ideal for detecting faulty soldered joints and components which 
overheat. 400ml can. Your workshop shouldn’t be without it!
CatN-1110 $1095 Now Only I Q

INFORMATION AT YOUR FINGER TIPS
THE ARRL YAGI
ANTENNA DESIGN ROOK
Get the most from your antenna system! A 
comprehensive design and reference manual for Yagi 
antenna users. Helps you optimise the performance of 
your existing system or plan that system you’ve always 
wanted to install. Gives invaluable information on gain 
verses element number and boom length. With 
information on stacking of various types of Yagis and 
the correct types of feeder methods.

Cat B-2105 S3595

LEVEL 11 RADIO & 
ELECTRONICS HANDBOOK
Is your expertise up to the level you’d like? Well, here's 
a great way to get it there! Over 150 pages covering 
advanced electronics theory up to the equivalent level 
of most technicians. Well presented in a clear and 
concise method following a classroom format. Covers 
areas such as single phase power supplies, single 
sideband modulation, digital circuits logic, Boolean 
algebra and more! By lan Ridpath. __

Cat B-2312 $2295

AMATEUR RADIO AND 
ELECTRONICS STUDY GUIDE
A boon to amateur radio students! It's a clear, concise, 
easy to follow manual for the amateur syllabus. 210 
pages designed to make learning easier using clear 
uncluttered text and large illustrations (and plenty of 
them). And it’s all in a Students-Own note form. It has 
been tailored to fill the gap between high-level amateur 
radio handbooks and over simplified beginners 
manuals. By lan Ridpath. 
Cat B-2319 $0095

MITH
ELECTRONICS

Save Your Mags! MAGAZINE BOOK BINDER
You'd better pick up one of these before your 1990 magazines get out of hand. The Dick 
Smith Electronics magazine binder. Helps keep your library organised. Hard cover with 
metal spine and metal rods for secure binding. Easy clean vinyl cover. Holds 12 
issues.
Cat B-4045 S/UO



GETTING THE JOB DONE - RIGHT!
Quality Tools And Soldering Accessories.

SCOPE 12V 
SOLDERING IRON
Ideal for outdoor work. Rated at 30-150 watts, so it s 
suitable for a wide variety of applications. Lightweight, 
easy to handle and beautifully balanced to make work 
easier. Comes with 6 metre power cable fitted with 2 
alligator clips for easy connection to car battery, etc. Pack 
also contains spare elements and tip. It’s fantastic value! 

CatT-1635

WELLER
SOLDERING STATION
The first choice of hobbyists, technicians and service 
people! Like all quality products it's the subtle aspects 
of design and construction which make it the best. 
Things like the non-burning silicon rubber soldering 
pencil lead, long life iron plated tips, lock slots on both 
sides of the soldering iron stand and wick fed tip 
cleaning sponge...to name just a few.

POCKET

With 60 watts capacity, low (24V) output voltage, 1.2 
metre iron lead and 3 metre transformer lead, light­
weight soldering pencil and special “closed loop" 
temperature control.
Cat T-3000

s160

SOLDERING IRON
Totally portable, butane powered soldering 
iron that fits easily in the shirt pocket.
Provides up to 60 minutes continuous use 
at full power (equivalent of 60 watts).

Temperature control from 10 to 60 watts. 
Ideal for service people, handymen, 
technicians, etc.
CatT-1370

$3995

MINI TOOL KIT!
20 handy mini-tools in a handy plastic case. Contains 
5 open ended spanners (4.0-6.0mm__ , 2 Phillips head 
screwdrivers, 3 Allen-Key drivers, 5 nut drivers (3.0- 
5.0mm), 5 flat screwdrivers and 1 tommy bar.

CatT-4830 $1Q95
Only | 9

ECONOMY
PENCIL BLOWTORCH
Great for heatshrink work, silver solder, gold, silver, 
brazing, glass work, etc. Fits easily in the pocket. 
Powered by butane gas (the same as they use in 
cigarette lighters, etc). Incredibly handy, incredible

15 WATT HOBBY IRON
Mains powered, general purpose iron that’s ideal for project building, service and 
other low-heat work. Rated at 15 watts it saves the hassle of cooked components in 
hobby work. Made for DSE by Weller so you can be assured of the quality.

Cat T-1310

$2595

UNIVERSAL
TWEEZER SET
A versatile tweezer set that s a must for the 
workshop or toolbox. 4 different 110mm tweezers 
with fine point blades, flat blades, curved tips and 
even reverse action. They’re all housed in a handy

plastic wallet. 
Cat T-4625 «IO95

240 VOLT GENERAL PURPOSE
Another great iron from Scope. Rugged and reliable it’s rated at 20 watts which 
makes it ideal as a general purpose iron for around the home, workshop, etc. Plugs 
straight into the mains and it’s fitted with air cooled handle to make work more 
comfortable. Tips and elements are easy to replace so maintenance is a breeze.

Cat T-1620

Ideal For Site Work!

3-IN-1 
MODULAR TOOL
• It's a DRILL
• It's a SCREWDRIVER
• It's a SOLDERING IRON
• It's RECHARGEABLE 
Cat T-5712

austs99

BARGAIN
DESOLDERING BULB
A must for the workshop or toolbox! Easy to use and 
makes repair or alterations much easier. Superb quality 
at a great low price.
Cat T-2581 ',ual

HIGH QUALITY SCREWDRIVERS
When you need tools you can depend on...here’s the way to go. High quality 
screwdrivers with heavy duty handles and made from Chrome-Vanadium steel for 
lonqer life Superbly engineered they’re ideal for tradesman and handyman alike.

Cat No. Prk» __Size
4 x 100mm Flat
6 x 150mm Flat
8 x 220mm Flat 
3 x 150mm Flat 
75mm Phillips 
100mm Phillips

T-6100
T-6105
T-6110
T-6115
T-6120
T-6125

$7.95
$9.95

$15.95

DICK-’SMITH
ELECTRONICS



With Period Counter!

GHZ DIGITAL FREQUENCY METER 
Talk about classy! This has to be at the top of your list for workshop equipment. 
For the first time a truly intelligent frequency counter - PLUS a period counter - for 
hundreds of dollars less than meters that don't come close for accuracy or quality. 

Superbly constructed, with a range of unique features that are nothing less than 
astounding. It actually measures subsonic frequencies in fractions of a second 
with amazing accuracy. Measures right across the range from 0.1Hz to 1GHz. 
Check out these specifications....

INPUT CHARACTERISTICS CH.A (0.1 Hz-100MHz) — Frequency Range: DC 
couple 0.1Hz to 80MHz, AC couple 30Hz to 80MHz. Sensitivity: 15mVrms 0.1 Hz 
to 50MHz, 25mVrms 50MHz to 80MHz.
Coupling: AC/DC Filter: Low Pass(100KHz, -3dB). Input Impedance: 1Mohm//4OPF. 
Attenuator: X1, X20. Trig Mode: Auto or Manual. Period Range: 10nS to > 10S 

INPUT CHARACTERISTICS CH.B (50MHz-1GHz) - Frequency Range 50MHz 
to 1GHz. Sensitivity: 20mV to 650MHz, 55mV to 1GHz. Coupling: AC only. Input 
Impedance: 50 ohms. Max. Input: 3Vrms. Resolution: At least five digits at 
minimum gate time. Resolution depends on setting gate time control.
TIMEBASE — Frequency: 10MHz. Aging Rate: <1PPM/Month. Coefficient: 
<10PPM, 0 C - 40 C, Accuracy: <50PPM. Line Var.: <0.1PPM for line voltage 
+/-10%. Gate Time: Continuously Variable from 60mS to 10S or 1 period of 
input signal, whichever is longer.

High Performance - Low Cost!

DIGITAL MULTIMETER
The DSE Q-1440 Digital Multimeter proves that great 
performance doesn't have to cost the earth. With features and 
specifications worthy of many digitals costing much more. 
Latest IC technology is used to achieve the lowest possible 
component count - ensuring reliability, accuracy, and stability. 
It's durable and easy to handle. Includes fully shrouded probes 
for maximum safety. Requires only one 9V battery.
• 15 ranges to 1000VDC, 500VAC, 200mA (AC/DC), 2M ohms
• Diode & Transistor check. __

Cat Q-1440 $^(195
Bargain! HU

Digital & Bar graph!

3.5 DIGIT MULTIMETER
A fantastic all rounder for hobbyists, technician and service 
people alike. Both digital and bargraph displays gives you the 
best of both worlds. Large 30 position rotary dial for function 
and range selection makes it quick and easy to use. Superb 
features include automatic overload indication, high surge 
voltage protection (1.5KV -3KV), capacitance measurement, 
diode and continuity, transistor hFE test and frequency 
measurement.
RANGES:

Ideal For Sparks!

AUTO RANGING DMM
All the features an electrician needs. With a huge 21mm LCD 
display, pushbutton switches for mode and function selection, 
full range of measurements including AC/DC volts & Amps, 
resistance, diode, continuity and frequency. Features audible 
continuity test, auto ranging on DC, over range indicator, data 
hold, etc, etc. Plus it’s shock resistant and fully sealed against 
water and dust.
RANGES:
DCV: 400mV, 4, 40, 400 (9M ohm Imp). ACV: 400. 700. Current 
(AC/DC): 4mA. 40mA, 400mA, 2A, 20A.
Resistance: 4K, 40K, 400K, 4M (ohm). Frequency
Counter: 4KHz, 20KHz (>1%). Max volt, for —

freq.: 250V AC. Continuity: Buzzer $1OQ 
(threshold approx 1.7K ohm). Cat Q-1524 |

DCV: 200mV, 2V, 20V, 200V, 1000V. ACV: 200mV, 2V, 20, 
200, 750. DC Current: 200uA, 2mA, 200mA, 20A. AC Current' 
2mA, 200mA, 20A. Resist: 200, 2K, 20K, 2M, 20M (ohm). Diode 
Check: 2.8V @ 1mA. Frequ. Count: 20KHz, 200Khz.
Capacitance: 2000pF, 200nF, 20uF 
Cat Q-1526 $179
It's Got The Lot!

4.5 DIGIT MULTIMETER
Superb features, high accuracy and rugged reliability make this 
the pick of the bunch. A beautiful piece of equipment, it’s ideal 
for the serious minded hobbyist or technician. The easy to read 
15mm high contrast LCD display and data hold function makes 
service, repair and test work quick and easy. With capacitance 
measurement, diode testing, transistor measurement, frequency 
measurement, data hold, 4.5 digit accuracy plus rugged con­
struction for a trouble free life
RANGES:

Includes Battery Check!

3.5 DIGIT WITH TR 
DIODE & CONTINUITY
A bright change for the toolbox! Includes all the usual ranges, 
current to 10A and resistance to 200megs... Plus a continuity 
checker with a fast 100ms response time, a diode and transistor 
checker & battery checker (it tests under actual load conditions). 
Takes a single 9V battery (and tells you if it’s low) and comes 
complete with a flip down handle that doubles as a stand 
RANGES:
DCV: 0.2. 2, 20, 200, 1000V. CV: 0.2, 2, 20, 200, 650V. DC: 
200uA, 2, 20, 200mA, 10A. AC: 200uA, 2, 20, 200mA 10A 
Resistance: 200, 2k, 20k, 200k, 2M, 20M, 200M. Transistor 
Check: Hfe. Diode Check: 1mA, 3.2V. Continuity Buzzer 
Battery Checks: 1 5V(@ 200mA), 9V(@ 6mA)

Ca,Q-1445 Save $5

DCV: 200mV, 2V, 20, 200, 1000. ACV: 200mV, 2V, 20, 200 
750, DC Current: 200uA, 2mA, 200mA, 20A. AC Current: 2mA 
200mA, 20A. Resistance: 200, 2K, 20K. 200K, 2M, 20M (ohm) 
Frequency Counter: 20KHz, 200KHz. Capacitance 2000pF 
200nF. 20uF. . - —
CatQ-1528. $ | 00

’79“

Unbelievable Features and Value!

20MHz DUAL TRACE CRO
It s just astounding at the price! The DSE Dual Trace CRO with inbuilt component 
checker has features you'd be lucky to find on models which cost much more. It’s a 
professional quality dual trace with outstanding performance, an economical 
price...and looks to match!
Features 20MHz bandwidth (-3dB), single or dual trace modes, dual trace in chopped 
or alt. mode, 2 probe sets, inbuilt component checker - for capacitor inductors 
transistors, diodes, zeners. etc. and more'
SPECIFICATIONS:

DIC
DC-20MHZ (-3dB), with < 17.5ms rise time and 
3% overshoot. Deflection: 5mV/div to 5V/div in
10 calibrated steps. Accuracy: +/-3%.Timebase 
0.1us/div to 2/div in <

MITH
nuvuiavy. T/-U70. I iincUdSC. rax 
calibrated steps. Triggering 
lal from either/both channels Kmodes: peak or normal from either/both channels

ELECTRONICS

or external. Trigger sensitivity: 0.5V/div. Sweep 
delay: 0.1us to 10ms in 6 steps.

CatO-^M) SflQE
Value! UUw



Value Plus!
ECONOMY TRANSISTOR
DIP METER
No physical connection is required 
(it works on inductive or capacitive 
coupling) so a dipper is ideal for 
working on live RF circuits. It's 
mechanically and electrically 
stable, has colored coded coils, 
headphone connection and it’s 
battery operated. Plus, it comes 
at a great low price!
Frequency Range: 1.5 to 250MHz. 
Crystal Oscillator: 1.5MHz.
Modulation: Approx. 2kHz sine 
wave. Nominal accuracy 7%
Cat Q-1335

ONLY *139

A Must For The Toolbox!

RESISTANCE
SUBSTITUTION WHEEL
Extremely handy and conveniently sized! With large, 
easy to read value selection so working is less of a 
chore. You can select values from 5 ohms to 1M ohm in 
36 steps using the most common divisions. Comes 
complete with insulated leads and crocodile clips for 
easy connection. Cat Q-1410

Just

$1795

DIGITAL LUX METER
Perfect for photographers, video users, laboratories... 
anywhere there’s a need to measure light quickly and 
accurately. Measures up to 50,000 LUX over three 
range selections. It's battery operated (gives 150-200 
hours continuous use), has low battery indicator, 
13mm display and auto zero. Bargain priced as well!

ALL THE LATEST KITS!
NEW IMPROVED LIGHT CHASER
Our new Light Chaser is low in cost, easy to build, incredibly flexible and it's 
designed with safety in mind. With 6 chasing patterns, 8 speeds, an enhanced front­
panel monitor display and the ability to run lamps to a total of 2400 watts. It’s been 
designed as a 'dedicated' chaser for the ultimate in safety. This also allows many 
more functions without getting into complex construction techniques. Comes 
complete (full form), right down to the last bolt!
CatK-3161 ___________ -____________________________

2 Channel, 7 Day

SPRINKLER TIMER
Design your own garden sprinkler system for about half the 
cost of commercial units! The Sprinkler Timer allows you to 
control up to 14 sectors (2 x 7). With the aid of any 
standard Distributor Tap and only one or two solenoid 
valves you can have the healthiest garden in the street. 
Mains-powered, the kit comes with case, pre-punched front
panel, panel label and all components. 
Cat K-3588

DISTRIBUTOR TAPS & SOLENOIDS NOT SUPPLIED s99

PORTABLE AM STEREO RADIO

Playmaster...

30 WATT STEREO AMPLIFIER
The very latest in the highly successful Playmaster 
series. A 30/30 watt stereo amplifier that’s easy to 
build, low in cost, provides all the essential features 
and offers excellent performance and superb noise and 
distortion specifications. Construction is made easy by 
mounting virtually all parts, including heatsinks, on 
one large PCB. Short form kit comes with 2 x TDA 
1514 IC’s, front and rear panels, transformer. PCB
and instructions. 
CatK-5100

Small, lightweight, incredibly easy to tune and 
superb stereo sound! The Wide Band AM 
Stereo Radio is easy to build and requires no 
fancy tools or equipment. Comes complete 
with case, economy stereo headphones, pre­
punched front panel and all components. All 
you do is put it together, add 2 AA batteries 
and you’re away!
Cat K-5200 $7995

Incredibly Small!

FM WIRELESS MICROPHONE
Your Phone Can Be A...

HANDS-FREE SPEAKER-PHONE
Here's a way to add Hands-Free Speaker-Phone capabilities to your existing 
phone...without spending a fortune. There’s even a phones jack which is great if a 
family member is a little hard of hearing. Comes complete with case, phone cable 
and plug, PLUS a telephone double adaptor - so there's nothing else to buy.
Cat K-3100

Only
$¿995

The FM Wireless Microphone is small enough 
to be inserted into a matchbox, can be tuned 
to operate at around 90MHz (On your FM 
receiver), it’s incredibly stable with extremely 
sensitive circuitry and relatively easy to build. 
It's fantastic! Comes as a short form kit with 
components and PCB. Also includes batteries.
Cat K-5006 $1Q95

DICI^SMITH
ELECTRONICS



BEST SERVICE-BEST BANGE-BEST DEALS!
IBM AT COMPATIBLE 
80286 MOTHERBOABD
Speed, power and versatility are yours with our 12MHz motherboard. You can build 
your own system or upgrade the old one. DRAM not included.

LOOK....
• Expandable up to 4Mb
• Selectable 8/12MHz operation
• Six 16-Bit and Two 8-Bit expansion slots.
• Selectable RAM speed - 80 or 100 nanosecond
• Selectable from 0 wait states on read 

operations (with 80 nanosecond RAM)
• Socketed for 80287 Co-processor
• Performance -13.7 using Norton S.l.
• Battery backed real time clock on board
• AMI Bios ROM's included

VGA GRAPHICS ADAPTOR
More colours, higher resolution and more options with our VGA Graphics Adaptor! 
Perfect for AutoCAD, games, text, paint programs, graphics, charts, desktop 
publishing... the lot! Fits into any IBM compatible (XT or AT) and comes with 256K 
RAM (expandable to 512K). Includes utilities which allow emulation of EGA, Hercules 
and CGA. All standard IBM VGA modes are supported plus 640 x 400 (256 colours) 
and 800 X 600 (16 colours). There are so many graphics modes available there's just 
no room to list them all! Comes with drivers and the exclusive Dick Smith Electronics
55 page manual.
8 Bit Version. Cat X-2018

*299
16 Bit Version. Cat X-2019

• OK RAM supplied 
Cat X-1002

Save
*100 New Low Price $399

*349 New Low Prices!

Below Cost!

CONTROLS FOUR 
DISK DRIVES
Allows you to install two internal and two external 
disk drives. 360K, 720K. 1.2Mb & 1.44Mb drives. 
Includes cables for internal drives and connection 
for external drives. Cat X-2024

J.s.*119

HARD/FLOPPY DISK CONTROLLER
Outstanding value! These can't last at this amazing low price. AT disk controller will 
handle 2 of hard and floppy disk drives. Comes complete with cables and full 
instructions.
Cat X-2008

Exceptional Value!
*129

Limited Stocks

A FAX IN YOUR COMPUTER
A smart space & time-saving idea! The Fax card simply slots into your PC and for a 
fraction of the cost of a separate fax machine, you get all the advantages. Comes 
complete with software. It runs as a resident program so it's always ready to receive 
a message. With memory for 200 fax numbers, automatic dial - in fact you can 
program it to dial out at any time when the phone charges are lowest - and more. A 

great device! e A A
Cat X-3302 $ M U M

Limited Stocks www
Available in Sydney stores or through Mail Order only.

Saves Disks And Time!

VIDEO TAPE HARD DRIVE BACK-UP
Back-up your hard drive on video tape - there’ll be no more worries about lost 
information. Allows you to store about 1meg of information per minute of tape - think 
of the disks you’ll save! Comes with card and software. The card just slots into your 
PC and allows connection of video cables to most standard video recorders. You can
even program it to save automatically. It’s a fantastic idea! 
Cat X-3840

Limited Stocks
*399

Outstanding Buy!

1.2Mb DISK DRIVES
Easy to install in any IBM compatible! Great value half 
height floppy disk drives. Can be installed as an internal
drive or externally (with optional case.) 5.25" drive for
1.2Mb floppies.
Cat X-2200

Limited Stocks

Unbelievable Buy!

*149

BIT BLITZER INTERNAL MODEM
Outstanding value! You’ve now got the chance to pick up the amazing Bit Blitzer 
Internal Modem at an Outstanding LOW price. Features include 300/300 & 1200/ 
1200baud rates, fully keyboard controllable, Hayes AT command set... all the Bit
Blitzer features.
Cat X-3304

Don't Miss This One!

ONLY *149

Limited Stocks

RS-232 MULTILINK ADAPTOR
A complete in-line tester/adaptor which makes complex and time consuming Serial 
connections a breeze! Comes fitted with 25 pin male connector and 25 pin female 
connector. With jumper pads and wires, 24 in-line switches and 8 bicolour LED's
for line monitoring. 
Cat X-2654 $4095

Incredible Low Price!

LASER 101 KEYROARDS
These won't last, so you'd better hurry! Fantastic 101 keyboards with 12 function 
keys, a great feel and the lowest price ever. 
CatX-3819

Fantastic!
$OQ95 

ONLY □ □

Phone our Computer Hotline

888 2002

DICkBsMITH
ELECTRONICS

MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS:
N.S.W.: ARMIDALE: New England Electronics 711655 • BALLINA: Ballina Electronics 867022 • BOWRAL: F.R.H. Electrical 611861 
•BROKEN HILL: Hobbies & Electronics 884098 «COFFS HARBOUR: Coffs Harbour Electronics 525684 • DENILIQUIN: Deni 
Electronics 813672 • DUBBO: Chris's Hi Fi 828711 • FORSTER: Forster Village Electronics 545006 • GLEN INNES: John Sommerlad 
Electronics 323661 • GRAFTON: Repairs and Spares 421911 • GRIFFITH: Miatronics624534« INVERELL: Inverell Electronics 221821 
• LEETON: Leeton Audiotronics 532800 «LISMORE: Decro Electronic Services 214137 «MOREE: Moree Electronics 523458 
• MUDGEE: Headware 723895 • NARRABRI: Namoi Computer Service 923274 • NOWRA: Nowra Electronics 210722 • ORANGE: 
Central West Electronics 626491 • PARKES: Strad Music Centre 623366 • PORT MACQUARIE: Comdox 834574 • TAREE: Brads 
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Electronics 721785 • MACKAY: Stevens Electronics 511723 • MARYBOROUGH: Keller Electronics 214559 TAS: BURNIE: Electronic 
City 314760 • DEVONPORT: A.I.Electronics 248322 SA: LOXTON: G & S Electrical 847495 • MT GAMBIER: Hutchesson's 
Communication Centre 250400 • PORT LINCOLN: Basshams TV & Computer World 822788 • WHYALLA: Eyre Electronics 454764 WA: 
ALBANY: Micro Electronics 412077 • BUNBURY: Micro Electronics 216222 • GERALDTON: Batavia Lighting & Electrical 211966 
• KARRATHA: Daves Oscitronic 854836 • MANDURAH: Micro Electronics 5812206



SEMIS - GREAT RANGE & PRICES
74 SERIES TTL

Type No.

7490
74121

Description

Decade Counter
Monostable Multivibrator

Cat No.

Z-5210
Z-5260

Price 
Ea

$1.65 
$1.65

Price 
10 up 
$1.60 
$1.60

74LS SERIES TTL
Type No. Description Cat No. Price Price

Ea 10 up
74LS00 Quad 2 input NAND gate Z-4900 .75 .70
74LS01 Quad 2 input NAND gate, o/collector Z-4901 .75 .70
74LS02 Quad 2 input NOR gate Z-4902 .75 .70
74LS04 Hex inverter Z-4904 .75 .70
74LS05 Hex inverter, open collector Z-4905 .85 .80
74LS08 Quad 2 input AND gate Z-4908 .95 .90
74LS10 Triple 3 input NAND gate Z-4910 .85 .80
74LS11 Triple 3 input and gate Z-4912 .85 .80
74LS13 DL 4in NAND Schmitt trigger Z-4913 .85 .80
74LS14 Hex Schmitt trigger Z-4914 .95 90
74LS20 Dual 4 input NAND gate Z-4920 .95 .90
74LS21 Dual 4 input positive AND gate Z-4924 $1.55 $1.50
74LS27 Triple 3 input NOR gate Z-4927 .95 .90
74LS30 8 input NAND gate Z-4930 1.05 1.00
74LS31 Delay line Z-4931 $1.05 $1.00
74LS32 Quad 2 input OR gate Z-4932 .95 .90
74LS37 Quad NAND buffer Z-4937 .95 .90
74LS47 7 segment dec buffer Z-4947 $1.65 $1.60
74LS54 2 say AND or inv Z-4954 .95 .90
74LS73 Dual J-K flip flop Z-4973 $1.25 $1.20
74LS74 Dual D-type edge trig flip flop Z-4974 $1.15 $1.10
74LS75 Quad bistable latch Z-4975 $1.55 S1.50
74LS83 4 bit full binary array Z-4983 $2.25 $2.20
74LS85 4 bit magnitude comparator Z-4985 $1.45 $1.40
74LS86 Quad 2 input EXCLUSIVE-OR gate Z-4986 $1.25 $1.20
74LS90 Decade counter Z-4990 $1.45 $1.40
74LS95 4 bit L-R shift register Z-4995 $1.50 $1.45
74LS109 Dual JK flip flop Z-5109 $1.25 S1.20
74LS123 Dual monostable multivibrator Z-5310 $1.65 $1.60
74LS132 Quad 2 input NAND Schmitt Trigger Z-5283 $1.95 $1.90
74LS138 ONE OF EIGHT Decoder Multiplexer Z-5284 $1.85 $1.80
74LS139 ONE OF EIGHT Decoder multiplexer Z-5285 $1.55 $1.50
74LS153 Dual 4 input multiplexer Z-5286 S1.35 $1.30
74LS157 Quad 2 input multiplexer Z-5287 S1.75 $1.70
74LS165 Par Load Shift Register Z-5288 $2.50 $2.45
74LS174 Hex D-type flip flop Z-5290 $1.40 $1.35
74LS175 Quad D flip flop Z-5291 $1.50 $1.45
74LS190 Up/down decade counter Z-4999 $2.35 $2.30
74LS192 Sync dec up/down ctr Z-5192 $1.65 $1.60
74LS193 Bin sync up/down ctr Z-5193 $2.25 $2.20
74LS196 Decade counter Z-5196 $2.95 $2.90
74LS221 Dual mono multivibrators (S/trigger) Z-5296 $2.25 $2.20
74LS240 Octal buffer/line driver Z-5298 $2.45 $2.40
74LS241 Octal buffer/line driver Z-5293 $2.85 $2.80
74LS244 Octal buffer/line driver Z-5294 $2.75 $2.70
74LS245 Octal bus transceiver Z-5299 $2.75 $2.70
74LS367 Hex bus driver & 3 staqe o/p Z-5292 $1.15 $1.10
74LS373 Octal 3 stage latch Z-5295 $2.45 $2.40
74LS374 Octal D-type flip flop Z-5297 $2.45 $2.40

74C/4000 SERIES CMOS
Type No. Description Cat No. Price Price

Ea 10 up

74C00 Quad 2 input NAND gate Z-5410 $1.55 $1.50
74C14 Hex Schmitt trigger Z-5413 $1.50 $1.45
74C926 4 decade counter 7 seg. output Z-5414 $15.95 $14.95
4001 Quad 2 input NOR gate Z-5601 .80 .75
4002 Dual 4 input NOR gate Z-5602 .80 .75

4007 Dual comp pair with inverter Z-5607 .95 .90
4009 Hex inverter buffer/lever shift Z-5609 $1.35 $1.25
4011 Quad 2 input NAND Z-5611 .75 .70
4013 Dual D edge triggered flip flop Z-5613 .95 .90
4015 Dual 4 bit shift register Z-5615 $1.55 $1.50
4016 Quad analog switch Z-5616 $1.45 $1.30
4017 Decade counter/divider Z-5617 $1.45 $1.30
4019 Quad AND/OR select gate Z-5619 $1.75 $1.65
4020 14 bit binary counter Z-5620 $1.75 $1.65
4022 Divide by 8 counter Z-5622 $1.85 $1.75
4023 Triple 3 input NAND gate Z-5623 $1.05 0.95
4024 7 stage ripple counter Z-5624 $1.25 $1.15
4025 Triple 3 input NOR gate Z-5625 .95 .85
4026 Decade counter/7 segment divider Z-5626 $3.95 $3.75
4027 Dual J-K flip flop Z-5627 $1.15 .95
4028 BCD to decimal decoder Z-5628 $1.65 $1.55
4029 Preset up/down binary decade counter Z-5629 $1.95 S1.85
4030 Quad EXCLUSIVE OR gate Z-5630 .95 .80
4040 12 stage ripple counter Z-5640 $1.75 $1.65
4044 Quad R/S flip-flop Z-5644 $1.75 $1.65
4046 Phase-locked-loop Z-5646 $2.20 $2.10
4047 Monostable/Astable multivibrator Z-5647 $2.50 $2.40
4049 Hex inverter/buffer Z-5649 $1.15 $1.05
4050 Hex non inverting buffer Z-5650 $1.15 $1.05
4051 8 channel analog multiplexer Z-5651 $1.75 $1.65
4066 Quad analog switch Z-5666 $1.15 $1.05
4069 HEX inverter Z-5669 .80 .75
4071 Quad 2 input OR gate Z-5671 .90 .85
4081 Quad 2 input buffered AND gate Z-5681 .85 .80
4082 Dual 4 input AND gate Z-5682 .90 .85
4093 Quad 2 input NAND Schmitt trigger Z-5693 $1.40 $1.30
40194 4 bit bi-direct shift register Z-5694 $3.95 $3.80
4511 BCD/7 segment decoder/driver/latch Z-5730 $2.45 $2.30
4616 Presettable up/down counter Z-5738 $2.95 $2.80
4518 Dual BCD up counter Z-5740 $2.15 $2.00
4520 Dual binary up counter Z-5742 $1.95 $1.85
4526 4 bit programmable down counter Z-5744 $2.15 $2.00
4528 Dual Monostable Multivibrator Z-5748 $1.95 $1.85
45026/41342 Security Encoder Z-5425 $9.95 $9.45
45028/41344 Security Decoder Z-5430 $9.95 $9.45

74HC CMOS
Type No. Description Cat No. Price Price

Ea 10 up

74HC00 Quad 2 input NAND gate Z-5800 .95 .85
74HC02 Quad 2 input NOR gate Z-5802 .95 .85
74HC04 Hex inverter Z-5804 .95 .85
74HC08 Quad 2 input AND gate Z-5808 .95 .85
74HC11N Triple 3 input Z-5811 .95 .85
74HC14 Hex Schmitt-Tngger Z-5814 $1.50 $1.40
74HC27 Dual J-K flip-flop Z-5827 .95 .85
74HC30 8 input NAND gate Z-5830 .95 .85
74HC32 Quad 2 input OR gate Z-5832 .95 .85
74HC74 Dual D-type edge triggered flip-flop Z-5874 $1.10 $1.00
74HC76 Dual J-K master/slave flip-flop Z-5876 $1.45 $1.35
74HC85 4 bit magnitude comparator Z-5885 $2.25 $2.15
74HC86 Quad 2 input EXCLUSIVE OR gate Z-5886 $1.25 $1.15
74HC123 Dual re-triggerable monostable Z-5910 $2.90 $2.70
74HC138 Expandable % decoder Z-5915 $1.25 $1.15
74HC139 1 of 8 decoder/multiplexer Z-5920 $1.55 $1.45
74HC157 Quad 2 input multiplexer Z-5925 $1.95 $1.85
74HC165 Par load 8 bit shift register Z-5930 $2.25 $2.05
74HC174 Hex D-type flip-flop Z-5935 $2.25 $2.15
74HC221 Dual mono multivibrators (S/trigger) Z-5940 $4.25 $4.05
74HC240 Octal Buffer/Line Driver Z-5945 .95 .85

74HC244 Octal buffer/line driver Z-5950 $2.45 $2.35
74HC245 Octal bus transceiver Z-5955 $3.50 $3.30
74HC367 Hex bus driver & 3 state o/p Z-5960 $1.95 $1.85

Bulk Buy - And Save
CD XPRESS Phone or Mail Order Service

OUTSIDE SYDNEY - (LOCAL CALL FEE) 008 22 6610 
SYDNEY AND ENQUIRIES - 888 2105

Fax (02) 805 1986 OR Write To DS XPRESS, PO Box 321 North Ryde NSW 2113 
All major credit cards accepted. O/Nite courier available.

24 HOUR DESPATCH OF ALL ORDERS

DiCK^MITH
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Silicon Valley 
NEWSLETTER

Intel plans US$400 
million Irish campus

Fearing it may be shut out of the 
critical European market after 1992, 
Intel of Santa Clara has announced 
plans to build a US$400 million com­
puter and chip manufacturing facility on 
a 55-acre lot in Leixlip, County Kildare 
near Dublin.

Included in the project, which will 
take 10 years to complete, are a state- 
of-the-art wafer fab, and a research and 
development laboratory.

In the first phase of the project, 
which will get underway immediately, 
Intel will build a 150,000-square-foot fa­
cility for the manufacturing of desktop 
computers aimed at the European mar­
ket. Intel hopes the facility will be on 
line by the end of 1990.

Next, Intel will build two large semi­
conductor facilities, including a state-of- 
the-art wafer fab and an assembly and 
testing centre. In all, the complex will 
total 500,000 square feet and employ 
more than 2000 people.

Intel officials conceded the move is 
clearly aimed at protecting Intel’s thriv­
ing business in the European semicon­
ductor market, which generates more 
than US$700 million in annual sales.

Apple, Sun, Compaq 
reject US Memories

Just after US Memories president 
Sanford Kane reported on his DRAM 
startup’s progress at the Semiconductor 
Industry Association’s annual forecast 
conference, Apple Computer, in a sur­
prise announcement, bluntly rejected 
the overtures to become a member of 
the consortium.

According to a spokeswoman for 
Apple, the company “has decided not 
to invest in US Memories at this time.” 
She added that Apple already had ade­
quate DRAM supply arrangements with 
a number of major vendors from Japan, 
the US and Europe.

The Apple announcement was fol­
lowed by statements from Sun Microsys­
tems and Compaq Computer, two other 
potential key members for the DRAM 
joint venture, that while they remain in­

terested in US Memories, they have de­
cided not to invest in the company for 
the time being.

The rejections came as a potential 
blow to US Memories’ chances of at­
tracting sufficient additional investors to 
meet its financial backing objectives.

Kane reported that his firm was in the 
process of negotiating with as many as 
45 firms, 17 of which have expressed a 
strong interest in backing US Memories 
financially in return for a guaranteed 
supply of memory chips. US Memories 
is requiring members to invest between 
US$5 and $50 million, and commit 
themselves to buying up between 1 and 
5% of the company’s future DRAM 
output.

Kane was clearly upset about the un­
timely Apple announcement, which he 
said has left him “disappointed and 
frustrated.”

Zenith sells 
computer division

Zenith Electronics, in a surprise an­
nouncement, said it has agreed to sell 
its thriving personal computer business 
to France’s Groupe Bull for US$635 
million.

According to Zenith chairman and 
president Jerry Pearlman, the company 
currently finds itself involved in two of 
the most competitive industries around, 
consumer electronics and personal com­
puters. While the company has been 
doing relatively well in both markets, 
Pearlman said that; “We are a highly 
leveraged company in very tough busi­
nesses. That is a tough position in order 
to be competitve. We couldn’t do either 
business justice.”

The sale of the computer unit, Zenith 
Data Systems, surprised market analysts 
since it has been outperforming the 
company’s consumer electronics divi­
sion. Last year, Zenith Data Systems 
had sales of US$1.4 billion, compared 
to US$1.1 billion for the consumer elec­
tronics group.

Pearlman, however, said that his com­
pany, the last surviving US-based televi­
sion manufacturer, is envisioning major 
market opportunities in the television 
market of the 1990s, particularly in the 
area of HDTV. The large windfall from 

the sale of the computer group will pro­
vide the company with considerable 
funds to invest in new television tech­
nology development.

According to some analysts, however, 
Zenith was more or less forced into sell­
ing its most valuable asset. The compa­
ny, which has been operating in the red 
during the past couple of quarters, has 
been suffering from a heavy corporate 
debt. It had been trying for some time 
to find a buyer for the consumer elec­
tronics group. But most US corpora­
tions continue to find the television 
market too risky.

Also, the company’s dubious status as 
the last remaining US television vendor 
probably scared away foreign buyers. 
Philips of the Netherlands, Samsung 
and Lucky Goldstar, both from Korea, 
reportedly made offers for Zenith’s tele­
vision group. The offers, however, were 
rejected for being too low.

Quake disrupts 
Valley operations

Business was anything but usual at 
most of the valley's high-tech companies 
in the aftermath of the worst earth­
quake to strike the valley since the one 
of 1906.

Disruption of business was reported at 
most of the major and mid-size elec­
tronics firms. Many, including IBM, 
Apple Computer and Hewlett-Packard 
shut their doors altogether in order to 
check for damage to their facilities and 
to allow workers to take care of their 
families and damage to their own prop­
erty.

At most of the valley’s semiconductor 
companies, workers that did show up 
were turned back, in order to give engi­
neers a chance to check the highly com­
plex chemical delivery systems that feed 
the wafer fabs. Some observers said it is 
somewhat of a miracle that none of the 
hundreds of wafer fabs in the area 
experienced significant damage to their 
chemical delivery systems, many of 
which carry some of the most poisonous 
and toxic gases known.

Only IBM reported that a broken 
main water line at its huge General 
Products division in South San Jose had 
flooded many of the buildings at the
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Grid Systems of Fremont, California has just released the Grid Pad, a ‘laptop’ 
or handheld MS-DOS portable PC which recognises human printing - made 
on its LCD screen using a stylus. Here a highway patrolman uses it to take 
down a motorist’s details.

complex. The quake, centred less than 
10 miles from the IBM facility, knocked 
out all of the company’s computers and 
’idled’ more than 9000 workers. IBM 
said it took several days before opera­
tions could resume at the facilities, 
which produce IBM's mainframe disk 
drives.

By far the hardest hit of any of the 
valley’s 5000 electronics firms appeared 
to be Seagate Technology. While struc­
tural damage to the company’s facilities 
were relatively minor, the company 
found itself completely shut off from the 
rest of the world and expected to be 
unable to resume operations for several 
weeks, if not months.

Seagate is located in the small ‘Scotts 
Valley’ between San Jose and Santa 
Cruz and was almost at the epicentre of 
the quake. Highway 17 which runs 
through the valley and connects the two 
larger cities, suffered severe structural 
damage, with several stretches of road 
between Scotts Valley and Santa Cruz 
having collapsed. On the other side, 
towards San Jose, rock slides covered 
sections of the road and in many loca­

tions the road surface split open or 
buckled. In some places there were 
cracks more than three feet wide and 
more than 20 feet deep into the ground.

Three days after the quake, power 
and telephone services were not yet 
restored to the Scotts Valley area.

The quake will also have a significant 
impact on the operation of the many 
semiconductor companies in Silicon Val­
ley. Most plants operate around the 
clock. But throughout the valley major 
chip plants were idle following the 
quake, with most equipment shutting 
off automatically when the trembler hit 
to prevent poisonous gases escaping 
from busted pipelines.

National Semiconductor, Siliconix, 
Cypress Semiconductor and others all 
told workers to stay home while emer­
gency crews checked for damage to the 
structures and piping systems. National 
reported it had suffered damage to the 
pipes of a de-ionisation water treatment 
installation.

Even if the quake left most fab struc­
tures intact, chip firms still faced huge 
headaches in getting their production

started back up. This is because the 
quake knocked most of the highly sensi­
tive wafer alignment systems out of 
their carefully set positions. Recalibrat­
ing these systems is a time consuming 
task that will likely disrupt wafer 
production for some time. Fortunately, 
the quake hit at a time when most chip 
makers were looking for ways to slow 
down their output, as demand for many 
components had slowed down.

Bush proposes 3Gbps 
data ‘superhighway’

The Bush Administration has an­
nounced the most ambitious plan in 
more than two decades to help Amer­
ica's high technology industries and im­
prove the country's overall base of tech­
nological know-how.

In all, Bush has asked Congress to 
provide some US$1.7 billion in funds to 
finance the project, which will include 
building a country-wide ‘data ‘super­
highway" that will link more than 1000 
private, government, and educational 
research centres and will be capable of 
transmitting data at the rate of 3 billion 
bits per second.

Supporters for the data network said 
it would move the US an important step 
closer to a distant goal of bringing high­
speed, high-capacity data wires into 
every home and business. Such connec­
tions could deliver a variety of sophisti­
cated new services, including high-defi­
nition television, full-motion video tele­
phones and many advanced computer 
data services.

The Bush proposal envisions a sys­
tems that will deploy radical new trans­
mission technologies, that will be able 
to increase the rate of data transfer by a 
factor of 1000 from the current level. 
The system would be able to handle the 
equivalent of some 50,000 pages of 
scientific data per second.

Currently most US scientific labora­
tories and government research facilities 
are linked on the so-called ‘Internet’ 
network, which links some 500,000 re­
searchers in 60,000 facilities around the 
US. But the system which can send data 
at the rate of only about 50 pages of in­
formation per second, has become over­
subscribed and too slow for most ad­
vanced scientific data exchange.

Under the Bush plan, the current In­
ternet will initially be expanded and im­
proved to handle data at the rate of 
about 45 million bits per second. Be­
yond that the plan calls for the creation 
of a new network that will be opera­
tional in about 10 years and capable of 
transferring data at the blistering rate of 
3 billion bits per second. 0
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Titanic struggles - with a Titan!
Every now and again you come across a servicing job that 
takes on all of the characteristics of a nightmare. When 
you’ve found and fixed the nominal fault, others start 
appearing and the job rapidly becomes bigger and bigger. It 
happened to me quite recently, with a CTV carrying the 
unfamiliar ‘Titan’ brand name...

A few months ago I commented on 
having had a run of Philips CTV’s in my 
workshop, several of which ended up as 
stories in these pages.

Now the same thing has happened
with various Sharp models, and for 
weeks there seems to have been nothing 
else in my workshop. Even when I open 
a new Philips I’m likely to find it’s 
really a Sharp, so these two brands have 
dominated my life for months!

This month’s story began with what I 
thought was an entirely new brand of 
set on the television market. The cabi­
net back was branded ‘Titan’ — one I’d 
never heard of. But then reading fur­
ther revealed that the set was made by 
Sharp, so Titan was obviously some­
one’s house brand and I was stuck with 
yet another Sharp!

Trouble was, the Titan model num­
ber, TS-2011, bore no resemblance to 
Sharp model numbers and it was left to 
me to find out which Sharp was the 
closest to the chassis in the Titan.

I browsed through my Sharp circuits 
and manuals and came up with a CX- 
2033 as being the most likely model. A 
check with a colleague more familiar 
with Sharp than I am confirmed my se­
lection, and also revealed the origins of 
the Titan.

It seems that the set was made for a 
discount house that flourished in Sydney 
a few years ago. They used their own 
model numbering system, and nobody 
seems to have ever done a cross refer­
ence from one brand to the other. Now 
that the discount house is out of busi­
ness, there’s no-one about to help con­
firm the accuracy of a technician’s as­
sumptions.

Now back to the main story!
The set came in with the complaint 

that it occasionally cut out. “Just 
stopped dead!” the customer said. But 
next day it was going again. He couldn’t 
understand it, and he had never heard 
of an ‘intermittent’. Some people have 

all the luck!
Well, not quite all the luck, because 

there was a little left over for me when 
I switched the set on. It ran for 30 sec­
onds then stopped and nothing I could 
do would restart it.

A bit of judicious poking and prod­
ding showed that the power supply was 
delivering volts to the line output stage, 
but the output was not making use of 
them. In fact, there was no voltage on 
the collector of the line output transis­
tor.

The fault turned out to be caused by 
the curious mounting of the output tran­
sistor. It wasn’t bolted to the heatsink, 
in the usual way of these things. In­
stead, it used a kind of plastic stud to 
clamp the whole transistor/heatsink as­
sembly together, with the collector con­
tact being made by no more than the 
pressure of the clamp.

It was this clamp that was loose, and 
causing occasional failure of the line 
output stage. So my first job was to re­
build the assembly to allow a more per­
manent contact.

This took some little time as I had to 
find suitable nuts, bolts and washers, 
and plastic spacers to replace the studs 
which I was removing. Eventually, I 
had the transistor remounted in a more 
traditional manner and I was ready for 
the smoke test.

Fortunately, there was no smoke 
when I switched on, but that was the 
only good fortune that day. As the 
switch clicked over, there was a ‘plink’ 
from inside the set, and the mains fuse 
went open with a bright flash.

The only thing that can kill a mains 
fuse is a shorted diode in the bridge, or 
a dead short on the output of the 
bridge. In this case it was the latter, a 
dead short in the IX0308CE switchmode 
power supply IC. (An easy way to 
check this IC is to measure the resist­
ance between pins 10 and 14 - low 
resistance means a useless chip!)

I was not at all familiar with the 2033 
chassis, so while I awaited delivery of 
the new chip, I enquired around among 
my colleagues to see if anyone could 
throw light on why the original one 
went U/S. Their answers were not at all 
reassuring.

It seems that the IX0308CE is very 
touchy and is easily destroyed. It’s 
likely that in this set, the intermittent 
open circuit connection to the line out­
put transistor had been spiking the 
power chip, and it chose to drop its 
bundle just as I eliminated the source of 
trouble. I have all the luck!

I learned that Sharp had issued a 
modification note intended to help pro­
tect the chip. Independant technicians 
have worked out yet other mods that 
help further to protect the IC. In all, I 
finished up with six pages of material 
about this particular device and its idio­
syncrasies.

The gist of all these notes is that the 
chip runs quite hot and it’s this heat 
that affects other nearby components, 
particularly two electros and two 
diodes. The device eventually fails when 
these associated components break 
down as a result of the hot environ­
ment.

Most of the modifications concern 
repositioning these components on the 
underside of the board and this should 
be done to every set, even if the chip 
has not failed.

One source even suggested removing 
the chopper heatsink, painting it flat 
black to improve its thermal efficiency, 
then remounting it with new heatsink 
compound. This treatment causes the 
IC to run cooler, with consequently less 
stress on surrounding components. Fit­
ting a larger heatsink is an even better 
suggestion.

By the time the new chip arrived, I 
had as much information as I needed to 
restore the set to full operation. Or so I 
thought...

After fitting the new IC and doing all 
the mods, I screwed up my courage and 
switched on. After all the dire warnings 
I had heard, I would not have been sur­
prised if the new device had blown in­
stantly. But it didn’t - in fact nothing 
happened.

The only sign at all was a faint rustle 
of EHT in the tube. There was no light
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Part of the Sharp/Titan schematic — the best copy we could get. IC801 is just visible at the top, with Q603 just south 
east’ of the centre. The fault turned out to have a surprising cause!

on the screen, nor any audio from the 
speaker.

My next problem was to turn the 
chassis upside down so that I could get 
to the various parts of the circuit with 
my scope. This proved to be almost as 
hard a job as the actual repair itself.

This set, and many others like it, has 
one small circuit board in the bottom of 
the cabinet, one small board behind the 
control panel, and one picture tube. 
The small parts count leaves vast 
amounts of space inside the cabinet, 
and one might expect it to be a snip to 
manoeuvre the boards into position for 
easy service.

Not so. The manufacturers seem to 
have deliberately reduced the lead 
lengths to prevent such manipulation. I 
found I had to remove the tube base 
board, then unplug the speaker, power 
and degaussing leads before I could 
upend the main board. Then I had to 
reconnect everything, before I could do 
any testing.

A set of extension leads would have 
been handy, but weren’t available and 
would not be economical unless I was to 
service a lot of these sets. I’ve said 
many times that designers should be 
made to work in service jobs before 
being allowed to design anything. It 
would stop a lot of these sorts of prob­
lems.

Once the board was upside down and 
working, I was able to confirm that the 
line stage was indeed working. The 
114V rail was normal, as were the 12V 
rails to the horizontal oscillator and 
audio chips. What wasn’t normal was 
the 12V rail to the picture IF strip and 
the tuner.

This chassis has power rails derived 
from two distinct sources. One is on the 
chopper transformer and the other on 
the line output transformer. And until 
the circuit diagram is studied closely, 
it’s not apparent just where each rail 
comes from or goes to.

In this exercise I started at the tuner 

and traced the 12V rail backwards to­
wards its source. This led me on a 
merry chase, because the source isn’t 
there at all. It’s over on the other side 
of the diagram. (We would have to 
print the whole circuit diagram to make 
any sense of this rail and I don’t think 
the Editor would give us two whole 
pages just for this story. Sorry about 
that!)

In the diagram the rail from the tuner 
goes around the IF chip then appears to 
go back to the top of the diagram and 
over to the top of the video-cum- 
chroma-cum-sync separator-cum-verti- 
cal-cum-horizontal IC, IC801.

I say ‘appears’ to go back to the top 
of the diagram because this is really 
only a branch of the rail, not the rail it­
self, as you will find when you read on.

This IC801 is an LSI device that does 
almost everything in this set, and is un­
usual in that it has two quite separate 
12V inputs. One comes from the 114V 
rail via R405 and powers the horizontal
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oscillator. The other input is via the rail 
that was missing in this set, and I was 
still trying to trace its source.

Close to where the rail enters IC801 it 
joins a chain of resistors connected to 
the 114 volt rail. At first glance it looks 
like this is the source of the rail. After 
all, the 114V rail is the source of the 
horizontal oscillator B+, so it’s not un­
reasonable to expect it to be the source 
for the other rail too. But it wasn’t.

When I added up all the resistance 
values in the aforementioned chain, it 
came to 644k ohms. A little bit of 
mathematics showed me that the cur­
rent through the chain could only be 
about 150 microamps, far too low to be 
able to power the video and chroma cir­
cuits in IC801, let alone the circuits in 
the IF strip and the tuner.

So, despite the attraction of these 
resistors, the true source of the missing 
rail had to be somewhere else on the 
board.

There was nothing for it but to begin 
all over again the search for the 12V, 
that had to be the key to solving the job 
on hand.

Tracking back along the rail I first 
came to an unusual component labeled 
L801. On the circuit diagram it was only 
a dotted outline with six numbered ter­
minals around its edge. Four of the ter­
minals were associated with IC801, one 
went to ground, and the sixth was tied 
to the missing 12V rail.

The diagram gave no inkling of what 
the component was or did, and it was 
quite possible that there was a short in 
it that was causing my trouble. So out it 
came.

The component was a white plastic 
box rather like an up-ended chroma 
delay line. Inside the box was a small 
circuit board carrying one transistor and 
a few passive components. What it is or 
what it does I have no idea. But it had 
no shorts and was not faulty in any ap­
parent way.

Tracking further back along the rail 1 
came to a branch that I hadn’t noticed 
earlier. What’s more, I didn’t notice a 
branch on the branch, and spent some 
time trying to relate the 12V rail to a 
dead end at the video input in IC801. (I 
said before that chip did everything, 
and this is another confusing example of 
its multifarious proclivities!)

When I did notice the second branch, 
things began to look up. This branch 
ended at the emitter of Q604, which is 
associated with a crowbar protection cir­

cuit. There was also a small arrow, la­
belled (C) which pointed in the general 
direction of the right hand side of the 
circuit.

These little arrows are a common con­
vention in circuit drawings, as they can 
eliminate a lot of confusing lineage. 
Some manufacturers make their arrows 
very precise, and the direction it points 
is an exact indication of the location of 
the other end of the line.

Unfortunately, Sharp is not nearly so 
careful and the arrows on this diagram 
pointed up to 20° either side of the true 
direction. This made it very hard to 
match the arrows and I spent an hour 
ruling pencil lines between all the ar­
rows I could find. Eventually I found 
another one marked (C), but it had 
been a long and wearisome search.

I realised that I was getting some­
where now, because this lead came 
from the emitter of Q603 via L605, and 
the transistor was obviously connected 
as a series regulator. Its collector was 
fed through a fusible resistor from yet 
another litte arrow, marked (a). Lucki­
ly, I had already found the mate to this 
one, at the cathode of D704 on the 
chopper transformer.

So, this had to be the source of the 
missing 12V rail, but why it was missing 
was still to be determined.

The diode checked out OK, as did the 
fusible resistor. There was a full 18V on 
the collector of Q603 instead of the 
specified 15 volts, and on its emitter 
was the expected 12 volts. L605 also 
had 12 volts at each end, yet the short 
rail connected to L605 had no voltage at 
its remote end.

Now, read that last sentence again, 
because that is what I did! L605 had 
voltage on each end, yet the track con­
nected to the output end of L605 lost all 
its volts along 3mm of copper!

I bridged L605 to the next solder pad 
along the track and the set came to life. 
Yet I could see absolutely no trace of a 
break in the copper. In fact, I scraped 
the solder resist off the track and found 
it more like a resistor than a track. It 
had 12 volts at one end, 6 volts in the 
middle, and nothing at the other end!

I removed all the solder and resist 
from the pad and track, and even then 
could not be sure that there was some­
thing wrong with the copper. But the 
set would not work reliably until I 
bridged the whole 3mm track.

I can only assume that it was not con­
tinuous copper, but was made up of 
countless tiny pads each barely touching 

its neighbour. Only this could account 
for the resistive nature of the track.

I’ve rarely been so happy to get rid of 
a set as I was to see the last of this one. 
As much as anything, it was apprehen­
sion over the delicate nature of the 
power chip, and the distinct possibility 
that it could blow again while I was 
working on the set. But at least I’ll 
know how to handle things when I see 
another one.

Epilogue
My elation at being rid of this set was 

short lived, because the customer called 
a few days later to say that it had failed 
again. I could only guess that this was a 
repeat of the previous fault.

From my point of view, the touchy 
power chip will always be the prime sus­
pect whenever one of these chassis 
comes into the shop. Fortunately, the 
owner was going overseas for six 
months and it was this long before I 
next saw the set.

This gave me time to discuss the mat­
ter with a colleague and I learned that 
there is a new IC now available to re­
place the IX0308CE. It’s an STK7310 
and is said to be ‘twice as good at half 
the price’.

The price bit is quite correct - it’s 
only $18, against $36 or $39 or similar 
for the other one. Whether it is really 
twice as good remains to be seen.

Anyway, the set duly arrived in the 
shop and sure enough, it was a shorted 
IX0308CE. It was only seven months 
since the new IC was fitted, and the 
customer had been out of the country 
for six of the seven! Needless to say, 
the customer really stamped his foot 
when I reported the matter to him.

He didn’t calm down until I explained 
that there would be no further labour 
charges - this was still part of the same 
job for which he had already paid. I 
would only charge him for the new chip 
and any other parts that might be neces­
sary.

(Customers always expect some sort 
of warranty from servicemen, but they 
are usually surprised when they get 
their warranty without having to fight 
for it. It really takes the wind out of 
their sails!)

I duly fitted one of the new STK 
chips and switched on. Apart from a 
slight squeak from the line stage, there 
was nothing. It seemed as though I was 
right back to square one.

Now alert to 12V rail problems, I 
went straight to L6O5 and found no sign 
of the 12V. Neither was there any volt­
age on the emitter of Q603. However, 
there was 21V on the collector, so it
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was apparent that the transistor was not 
turned on.

I checked the 820-ohm base resistor 
and the two diodes in series to ground. 
There was nothing wrong with any of 
them, and I found about 12V on the 
resistor/diode junction! But the 
resistor/diode junction was also the base 
of the transistor, where there was no 
voltage! So what was going on?

In fact, the transistor base pin was at 
one end of a 2mm track with the 
resistor/diode junction at the other end. 
Believe it or not, that tiny track was 
open circuit, in a manner similar to the 
coil track mentioned earlier.

The copper showed every sign of 
being continuous, but was in fact open 
circuit. All I had to do was to bend the 
resistor pigtail in the other direction and 
solder it to the transistor base pin. It 
was long enough to bridge the gap and 
provided a complete cure.

I hope I’ll never see this set again, 
but then, I wonder? With two faulty 
tracks on the board already, what guar­
antee is there that no other tracks will 
fail. Could it be an intermittent track 
that killed both the original and the re­
placement IX0308CE’s?

This set has turned into a real mon­
ster and I’m stuck with it. Roll on, 
retiring age! It can’t come soon enough 
for me while this villainous Titan is still 
around.

See you again next month, (if the 
Titan doesn’t come back)! ®

Hew Products andt 
Monthly Specials!
TOOLS! Cheap & rugged. 

A selection of our popular ones.

, HT13 End Cutters 4"
HT14 Diagonal Cutters

4.5"
HT15 Long Nose Pliers

4.5”
HT16 Nippy Cutters 5"

All only $7.50 ea.
AND ITS ALL 
GOOD STUFF 

TOO!

STOP SPIKES 
ON COMPUTERS, RADIOS, ETC.,.. 

POWER BOARD WITH SPIKE ARRESTOR (NEW LINE)

$49.95 
OR

The ever faithful V275 LA20 mains varistor

Were $2.75 Now $1.50
ALSO: Full varistor range available

STOP PRESS ■ • •^264LP120, 
I $7 .5Q ea

SEMI’S

2.00
7906 T0220 (-) 6v.
7908 T0220 (-) 8v.

.60

.60

ASZ18 PNP, GE, T03, 
60v CE, 8A.............

ASZ15 PNP, GE, T03, 
32v CE, 8A.............

TIP 3055 T0P3, NPN, 
90v, 100w, 8A ....

2N2222A T018, NPN.
5w, 75v, ,8A........ 

BC109BT018, NPN, 
.3w. 30v, ,1A.........

BC178 T018, PNP, 
3w, 30v, 1A..........

BC179BT018, PNP.
3w, 25v. 1A.......... 

7805 T0220 (+) 5v .. 
7806 TO220 (+) 6v .. 
7808 TO22O (+) 8v .. 
7812 T0220 (+) 12v . 
7815 T0220 (+) 15v..

$2.00

$1.00

.40

.20

.30

.30

.60

.60

.60

.60

.60
7818 T0220 (+)18v .60
7824 T0220 (+) 24v.. .60
7905 T0220 (-) 5v. .60

7912 T0220 (-) 12v........... 60
7915T0220 (-) 15v........... 60
7924 T0220 (-) 24v........... 60
7812KT03(+)Ve12v.. $1.50 
7815KT03(+)Ve15v.. $1.50 
7912KT03(-)Ve12v. ..$1.50 
7915 T03 (-) Ve15 .... $1.50 

LM317TT0220 +1.2vto37v
$1.00

LM337T T0220 -1.2v to -37v
$1.50

CM1004 BRIDGE 10A 400v

$1.50
CM2504 BRIDGE 25A 400v.

$3.00
CM3502 BRIDGE 35A 200v

$4.00
PM7A BRIDGE 10A 150v SIL

$2.75

BANKvARD/VISA/AMEX/DINERS/CHEQUE/MONEY ORDER 
‘Within Australia orders over $60 free freight, 

others $5.00

All Electronic Components 
118-122 Lonsdale Street, Melbourne, Vic. 3000 
Telephone: (03) 662 3506 Fax: (03) 663 3822

Oscilloscope SALE
Fault of the Month
Thorn 8503 (AWA ‘G’ chassis)
SYMPTOM: No sound or picture. A 
plain white raster can be produced if 
‘Video Bias’ VR201 is turned up, but 
there is no sign of a picture and only 
a soft hiss from the speaker. The 
tuner will not run a test set, nor will 
the faulty set process an IF signal 
from an external generator.
CURE: Check voltage on pin 3 of 
plug FD. If this is under 1 volt, re­
place Q102 (2SC710) the first video 
amplifier. The transistor was OK on 
static test, but shorted base/emitter 
under load. This removed an impor­
tant bias voltage from the video IF 
and tuner.
This information is supplied by cour­
tesy 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.

• Ex rental equipment
• Fully maintained

i • All supplied with manual and probes.I • 4 months warranty.
J • All items are sales tax paid.

BWD 830 35 MHz dual trace. Dual Timebase. AC or 20-32V DC operation.
PHILIPS PM3065 100 MHz, 3 channel with dual Timebase and Autoset.
TEKTRONIX 2445 150 MHz 4 trace with CRT readout and cursors.
TEKTRONIX 7603 100 MHz Mainframe.
TEKTRONIX 7613 100 MHz Mainframe variable persistance storage.
TEKTRONIX 7A26 Dual trace plug-in for 7000 series
TEKTRONIX 7B53A Delayed Timebase for 7000 series
Storage Oscilloscopes
BWD 845 30MHz dual trace variable persistance storage. Dual Timebase.
BK 2520 DIGITAL STORAGE. 2MHz sample rate, 20MHz real time.
GOULD OS1421 DIGITAL STORAGE 2MHz sample rate, 20MHz real time.
GOULD 4035 DIGITAL STORAGE 20MHz sample rate, 20MHz real time, GP-IB.
As above Supplied with Waveform Processor.
GOULD 4050 DIGITAL STORAGE 100MHz sample rate. GP-IB.
SCHLUMBERGER 5072 12 MHz Dual trace storage scope.
TEKTRONIX T912 10 MHz dual trace portable storage.

STOCKS ARE LIMITED SO DON’T DELAY, CALL US NOW.

$1,340
$2,795
$5,140
$4,500
$7,500
$1,860

$1,730

$1,795 

$2,190 

$2,650 

$4,495 
$4,995 

$5,110 

$1,650 

$1,970

TCCh Melbourne (03) 879 2266 Adelaide (08)344 6999
Dentale ^ydney (02)736 2066 Perth (09)470 3644 nenialS Brisbane (07) 875 1077 Canberra (062) 57 4983

ELECTRONICS Australia, January 1990 83



Construction Project:

VK Powermate 25
Here is the highest power 13.8V DC supply we have 
described to date. Featuring a 25 amp continuous current 
rating, with a peak capacity of 35 amps, it it capable of 
running transmitters and amplifiers in the 100-150W class. It 
is fully protected with both foldback current limiting and an 
over-voltage crowbar circuit.

by MARK CHEESEMAN
The need for a reliable source of DC 

power in any amateur shack has been 
around for as long as amateurs have 
been transmitting radio waves into the 
ether. When vacuum tubes were univer­
sally used in transmitter finals, this sup­
ply needed to produce anything up to a 
few thousand volts, depending on out­
put power, with current ratings of typi­
cally much less than one amp. This 
formed the plate supply to the output 
‘bottles’, and in the case of integrated 
transceivers, was incorporated into the 
rig itself.

The advent of cheap semiconductors 
for RF amplification resulted in radi­
cally different power supply require­
ments. Instead of the potentially lethal 
voltage required by valve finals, solid­
state output devices require a much 
lower voltage DC supply, with a corre­
sponding increase in current require­
ments. While some transceivers did 
(and still do) incorporate this DC sup­
ply into the main cabinet, it is more 
common these days to make the DC 
supply an external entity.

The advantages of this are pretty ap­
parent. The rig can be built into a more 
compact enclosure, and the heat dissipa­
tion is also greatly reduced. By choosing 
a supply voltage of 13.8V, and taking 
advantage of the smaller enclosure 
made possible by the omission of the in­
ternal power supply, the rig could be 
used ‘mobile’, even in today's smaller 
Japanese cars.

Another advantage which may not be 
immediately obvious is that with an ex­
ternal supply, the one power source can 
be used to power several rigs simulta­
neously, on the assumption that gen­
erally only one is being used to transmit 
at any one time - the receive current 
drain being much less than that on 
transmit.

Design aspects
There are several ways in which the 

AC mains may be converted into the re­
quired DC potential. One technique is 
to use a switching power supply, of the 
kind commonly used as computer power 

supplies. While such supplies are very 
efficient, they tend to have a rather 
noisy output, requiring a fair amount of 
filtering to reduce the noise to accept­
able levels for powering sensitive receiv­
ers, such as those encountered in ama­
teur communications.

The other significant problem, which 
rears its ugly head all too often in proj­
ects designed to be constructed by read­
ers of E A, is that of parts availability. 
Switching power supplies require the 
use of special high-frequency transform­
ers, which are difficult (read expensive) 
to source in small quantities.

One variation on the switching supply 
is the switching regulator. This makes 
use of a conventional transformer, recti­
fier and filter, and uses switching tech­
niques to convert the unregulated DC 
supply to the desired voltage. This still 
has the problem of output noise, and 
the more one tries to reduce this noise, 
the more the efficiency tends to suffer.

This brings us back to the tried-and- 
true linear series regulator configura­
tion, as used in many power supply 
projects which we have published over 
the years. While their efficiency is noth­
ing to write home about, linear regula­
tors do have a very clean output, so as 
not to swamp that weak QRP signal 
from the other side of the globe.

Electronics Australia's most popular 
13.8V power supply has no doubt been 
the VK Powermate, first described in 
May 1978, and updated twice, most re-
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cently in October 1988. It provided a 
steady 13.8V at up to 5A, or more if 
two output transistors were used.

More recently, the VK Powermaster 
supplied a continuous 14A, with a peak 
capability of about 25A. However, a 
typical 100W transmitter or amplifier re­
quired around 20A on transmit, and if 
high duty-cycle modes such as FSK or 
FM are being used, this current can be 
drawn from the supply for a consider­
able period of time, causing overheating 
of the power transformer.

The new VK Powermate 25, as the 
name implies, is capable of supplying 25 
amps on a continuous basis, with a peak 
capacity of 35A. This is more than 
enough to supply an active transmitter 
and a couple of other rigs on receive.

In common with all previous Power­
mate designs, the Powermate 25 is 
based around the LM723 regulator. This 
chip provides a temperature-compen­
sated voltage reference, error amplifier 
and current limiting circuitry in a single 
package. A minimum of external com­
ponents are required to build a com­
plete power supply.

The mains input to the supply passes 
through a 3A slow-blow fuse (FS1), and 
then through a double-pole illuminated 
switch to the primaries of the two trans­
formers. A slow-blow fuse is necessary 
to stop the initial inrush current of the 
capacitor bank from blowing the fuse.

Two transformers are used to provide

Mounting details for 
the SCR used as an 
over-voltage crowbar. 
As it only conducts 
briefly in the event of 
a fault, it is mounted 
directly on the PCB 
as shown.

SCR

INSULATING 
WASHER

PCB utiliuvn
WASHER

NUT

the necessary current capacity at a rea- 
sonable cost. We found that a custom- 
made transformer of the required ca­
pacity would cost more than the two 
off-the-shelf items added together!

The resulting low voltage AC is recti­
fied by two 25 amp bridges, one for 
each transformer. The use of two 
bridges rather than one is done for two 
reasons. One is to prevent a circulating 
current resulting from slight differences 
in the two transformers, which would 
waste current capacity.

The other reason is that each bridge 
only has to carry half the total current, 
reducing stresses in these components. 
Indeed, we managed to destroy a single 
35A bridge early in the development of 
the project, although it was only carry-
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GND PLANE

^SOLDER SIDE
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ing an average current of 25 amps at the 
time.

In practice, the current-sharing 
scheme works quite well, with the two 
transformers and bridges sharing the 
total current within a few percent.

Six 10,000uF (lOmF) electrolytic ca­
pacitors serve to filter the raw DC from 
the rectifiers, so that the regulator does 
not drop out (lose regulation) between 
voltage peaks. Such a capacitance pre­
sents a very low impedance to the trans­
formers and bridges when the supply is 
initially switched on. In fact, depending 
upon the exact time in the half-cycle 
that the mains switch is closed, the ini­
tial peak value of this current can easily 
reach several hundred amperes!

This current settles down within a

F SI

f slow A I 
I blow J I

T1,T2= 
240V-18V/14A

MJE2955 BD681

'D1 
’1N 
4002

DB1,DB2 = 
KBPC2504

D2 DOO 1N4002 ,%8k 

-44-t-Wv

(CASE) A
FANiM

BC328

2N3055

C13 C14 202
100uF 0-1uF 3-9V 

35V 35V

+ + + + C1-C6
“ m * « 6«

10,000pF 
40V

R3-R8 = 0-1/5W

Q3

Q4

Q5

Q6

07

C7 X 
0-1UFT

CB1

32A ,R1 R2 
,22 100

Q2-Q7=2N3055

□ 2

R25 
10

RV3
500

R20 
,1k

JC11

R27 
1k

R17/5-6k

R19 
1k

RV1 
500

326

08

□9 
BD681

ICl 
LM723

R21
680 ■^09

JO-1PF

R15
Wv

5 6k

01 
NO29

—rrr
C17 
0-1|jFX

N029RH05

R23 
1k

C16_

0-1jjf"

RV2 
500

R22 
1*2k

The complete circuit for the supply, which uses twin transformers and bridges to share the load.
0-1pF

'(CASE)

ELECTRONICS Australia, January 1990 85



Powermate 25
couple of half-cycles as the capacitors 
charge up, and the stresses in each rec­
tifier are lower than would be the case 
with a single rectifier. This is yet an­
other benefit arising from the use of 
two bridges rather than one.

The supply to the regulator chip (IC1) 
is decoupled via RI and C7, to lessen 
the chances of a feedback loop appear­
ing through the supply, which could re­
sult in instability. The internal reference 
voltage is connected to the non-invert­
ing input of the error amplifier via R21, 
with C8 ensuring a low impedance at 
high frequencies.

The inverting input of this amplifier is 
derived from the output of the supply, 
via a resistive voltage divider formed by 
R19, RVl and R20. The output of the 
error amplifier drives a transistor (also 
internal to the IC), which in turn pro­
vides base current to Q9, a BD681 dar­
lington. This transistor then controls the 
base current of Q8, an MJE2955. This 
long chain of command enables the 723 
to drive the bases of the output transis­
tors (Q2-7).

Resistors R2, R15 and R16 ensure 
that their respective transistors turn off 
when they are supposed to, as the drive 
supplied by the stage preceding each of 

those transistors is only capable of 
providing current to turn the next tran­
sistor on, not off.

The emitters of the output transistors 
are connected together via 0.1 ohm 
resistors, to ensure that the transistors 
share the total current as well as possi­
ble. These resistors also serve as the 
sensing elements for the current limiting 
circuitry.

The operation of the current limiting 
circuitry used in this supply is known as 
foldback limiting, because under short- 
circuit conditions, the output current 
drops back to a level well below the 
maximum current capacity of the power 
supply under normal operating condi­
tions.

The reason for this is that, under 
short-circuit conditions, the full unregu­
lated supply voltage appears across the 
output devices, and if the current is lim­
ited only to the maximum current ca­
pacity of the supply, the power dissipa­
tion in the output transistors would fall 
outside their safe operating area, result­
ing in their premature demise. With 
foldback current limiting, the short-cir­
cuit current drops to about 5 amps, so 
that the dissipation in the output tran­
sistors is contained within acceptable 
limits.

The advantage of foldback current 

limiting over other forms of protection 
such as an over current cut-out is that, 
once the overload condition is rectified, 
the supply returns to normal operation 
without further intervention on the part 
of the operator.

Resistors R9-14 effectively sum the in­
dividual voltage drops across the current 
equalising resistors, thus ensuring that 
the current limiting circuitry's effective­
ness is not compromised by the failure 
of a single output transistor. IC2 serves 
to increase the sensitivity of the current 
limiting transistor in the regulator IC1 
(the one with its base connected to pin 
2). If this were not done, the best that 
could be achieved would be a short-cir­
cuit current of about 25 amps.

In the unlikely event of the output 
voltage rising above a pre-set limit, the 
load is protected from damage by a 
‘crow-bar’ circuit, comprising QI, Q10 
and associated components. The output 
voltage is connected to a voltage divid­
er, formed by RV2/R22 and R23. Zener 
diode ZD1 provides a reference voltage, 
and when the voltage across RV2 and 
R22 exceeds the Zener voltage by about 
0.6 to 0.7 volts, the transistor turns on, 
triggering the SCR (QI) into conduction 
- which short-circuits the output.

At this point, the foldback current 
limiting will come into play, limiting the

The main wiring diagram for the supply, showing all wiring not handled by the PCB.
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An overall shot inside the case, showing the central heatsink tunnel and fan assembly.

short-circuit current to around 1.5 to 2 
amps. In this case, the ‘crowbar’ can be 
re-set by switching the circuit breaker 
off and then back on. If the over-volt­
age condition arises due to one of the 
output transistors going short-circuit, a 
high current will flow, tripping the cir­
cuit breaker again.

DI, D2, C12 and C13 derive a low 
current negative supply rail from one of 
the transformers, for the current limit­
ing op-amp (IC2). This is required be­
cause the output of the op-amp cannot 
swing very close to its negative supply 
rail. Under short-circuit conditions, the 
positive output terminal is at ground 
potential, and when the short is re­
moved, the op-amp cannot swing low 
enough to turn the limiting transistor in 
IC1 off, so that the supply will not re­
cover, but will stay in the shut-down 
condition. With the small negative sup­
ply rail to the op-amp, it has proper 
control over the transistor, so that the 
foldback limiting works as it should.
Construction

The prototype was built into a 3-unit 
rack mounting cabinet. The two power 
transformers are bolted to the front 
panel of the box, one in each corner, 
with the mains switch, circuit breaker 
and output terminals accommodated be­

tween them. The six output transistors 
and the rectifier bridges are bolted to 
three heatsinks, which are assembled to 
form a tunnel, running from the back of 
the box towards the front.

A 120mm fan is mounted on the rear 
panel, to force air through the tunnel. 

Use this overlay diagram to guide you in wiring up the PC board.

The air then exits the box through the 
ventilation holes in the top and bottom 
panels.

Most of the smaller components are 
accommodated on a double-sided print­
ed-circuit board, coded 89psl0. Al­
though the artwork printed elsewhere in
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Powermate 25
this article implies only a single-sided 
board, the top side of the board is used 
as a ground plane, to provide a safe­
guard against RF energy - which tends 
to find its way into everything in a typi­
cal amateur shack.

If you are constructing your own 
board, the top layer is not etched at all 
(it should be covered fully with resist 
when etching the other side). When the 
board has been etched and drilled, the 
copper around the holes on the top side 
of the board should be removed with a 
large drill, so that the component pins 
do not touch the ground plane. The ex­
ceptions are those holes which are 
marked on the overlay as being sol­
dered on both sides of the board.

Begin by mounting the smaller com­
ponents, and working your way up to 
the larger ones, leaving the two ICs 
until last. Make sure that you watch the 
orientation of the electrolytic capacitors, 
diodes, transistors and the ICs. Q8 is 
mounted on a U-shaped heatsink, and 
should be electrically insulated from it. 
An appropriately shaped mica washer 
and a nylon bolt are probably the easi­
est way in which to achieve this.

We used a 12 way PCB-mounting ter­
minal strip to bring all external connec­
tions to the board, although this may be 
considered optional, with the wires 
being soldered directly to the board. 
PCB pins are not recommended, as it is 
too easy to get shorts to the ground 
plane. Leave the SCR (QI) off the

A close-up of the assembled PCB inside the supply, to provide further help in 
wiring it up. Note that the board has a ground plane layer on top.

board for the moment, although a small 
length of wire should be attached to the 
pad to which the gate will ultimately 
connect.

The best place to start the mechanical 
assembly of the power supply is to as­
semble the heatsink tunnel. Three ‘fan’ 
cross-section heatsinks 135mm long 
were used on the prototype, two for the 
output transistors, while the third cools 
the rectifier bridges. Drill the transistor 
heatsinks so that the three transistors on 
each are equally spaced along the length

The PCB etching 
pattern, 
reproduced here 
actual size for 
those who like to 
etch their own. 
The large circular 
pad indicates the 
mounting 
position for the 
SCR. 

of the heatsink. The same applies to the 
two bridges on the other heatsink.

However, before actually mounting 
the semiconductors on the heatsinks, ar­
rangements to bolt the heatsinks togeth­
er, and to the bottom of the box, need 
to be made. We used four 135mm 
lengths of 25 x 25mm angle aluminium. 
One of these is to mount each of the 
transistor heatsinks vertically on the 
bottom of the box, and the other two 
attach the rectifier heatsink to the other 
two, forming the top of the tunnel.

Two tag strips are also attached to the 
tunnel, one on each side, above the 
central transistor on each of the vertical 
heatsinks, and the holes for these 
should be drilled at this point also. Now 
bolt the transistors to their heatsinks, 
making use of insulating washers and 
liberal amounts of heatsink compound. 
Heatsink compound should also be ap­
plied to the two rectifiers, but as they 
are isolated from their cases, insulating 
washers are not necessary here.

Now the tunnel may be put together 
— not forgetting to mount the afore­
mentioned tagstrips at the same time. 
Before putting the tunnel assembly 
aside, a 0.1 ohm 5W resistor should be 
soldered between the emitter of each of 
the transistors and one of the tags on 
the adjacent tag strip (not the centre 
one, though!). Using a multimeter on 
its ohms range, check that all of the 
transistors are indeed isolated from the 
heatsinks.

The rear panel is home for three com­
ponents - the mains input cable, the 
associated fuse, and the cooling fan.
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The holes for the first two should be 
drilled in the lower right-hand corner 
(when looking from the outer side of 
the panel), allowing adequate clearance 
around them for safety and ease of as­
sembly. The fan is mounted so as to 
line up with the ultimate location of the 
heatsink tunnel, and should be tackled 
next.

A good template for the fan mounting 
holes is the finger guard which is sup­
plied with it. The bottom edge of the 
fan should just rest on the bottom of 
the box, and it should be centered in 
the left-right axis. Once this is complet­
ed, the fuse and fan may be fitted in 
place. Also insert a rubber grommet in 
the hole intended for the power cord.

The front panel should be tackled 
next. The two power transformers are 
mounted as close to the front corners of 
the box as possible, and are mounted 
centrally between the top and bottom 
edges of the panels. We used 4BA 
cheese head screws, spray-painted black 
before mounting, to secure the trans­
formers to the panel.

Before finally mounting the trans­
formers, the holes for the rest of the 
components on the front panel should 

be cut. A photocopy of the front panel 
artwork is useful here, taped so that it 
lies in the centre of the panel, both 
vertically and horizontally. Two holes 
need to be drilled, one each side of the 
circuit breaker cut-out, and countersunk 
to accommodate 6BA screws.

Once this is completed, two counter­
sunk screws should be inserted in the 
holes and held in place with tightly se­
cured nuts. Finally, the stick-on front 
panel may be put in its final position, 
and the holes in it cut out with a sharp 
art knife.

The power switch simply snaps into its 
hole, secured by moulded-in ‘fingers’ on 
each side. The circuit breaker, however, 
is a little more difficult, as it is not de­
signed for mounting in this way. We 
fashioned an aluminium ‘U’ bracket to 
hold the breaker against the front 
panel, using the two screws mounted 
earlier on. Wrap a bit of insulating tape 
around the bracket to prevent it short­
ing against the terminals of the breaker.

Now mount the two transformers, so 
that the secondary connections emerge 
from the edge closest to where the heat­
sink tunnel will be located. Before as­
sembling the box, holes should be 

drilled into the bottom panel, using the 
internal photographs as a guide, to sup­
port the six capacitors, the PCB, the 
two terminal blocks and the mains cable 
clamp. Try to separate the mains com­
ponents from the PCB as much as possi­
ble. Also drill the mounting holes for 
the heatsink tunnel, so that it is as close 
to the fan as possible, without actually 
touching it.

Now, the side panels may be attached 
to the front panel (at the same time, se­
curing the handles to the box), followed 
by the rear and bottom panels. The 
stand-off insulators for the PCB may be 
put in place at this point too. Tempo­
rarily mount the board on top of these, 
and mark out three holes in the side 
panel to allow easy adjustment of the 
trimpots later on. Make sure that you 
remove the board before drilling, just in 
case the drill bit ‘grabs’ on the way in.

Wiring
There is a fair amount of wiring in 

the power supply, which should be tack­
led next. We used 2.5mm2 (16 amp) 
building wire for the high current con­
nections. The transformers have just 

VK Powermate 25

CUT-OUT

13.8V DC

The front panel artwork, again reproduced actual size.
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enough cable length to reach the recti­
fiers, and the cables are already termi­
nated in spade connectors, ready to 
push onto the AC terminals of the 
bridges.

The six capacitors are mounted in the 
rear right-hand corner of the box, and

PARTS LIST
1 PCB, 80 x 75mm, coded 

89ps10
1 3 unit rack mount box (DSE 

H-2481 or equiv)
2 18V/14A transformers (DSE 

M-2010 or equiv)
1 32A circuit breaker (GEC 

‘Super Switch’ or equiv)
1 DPDT illuminated rocker 

switch
1 4-way mains terminal block
1 2-way mains terminal block
1 3AG fuseholder and 3A slow- 

blow fuse
1 120mm cooling fan
4 Heavy duty binding posts (2 

red, 2 black)
1 Mains cord and plug

3 135mm lengths of ‘fan’ 
cross-section heatsink

Resistors
All 1/4W 5% unless noted:
6 x 0.1 ohm 5W, 1 x 10 ohm, 1 x 
22 ohm, 3 x 100 ohm, 6 x 150 
ohm, 2 x 680 ohm, 5 x 1k, 1 x 
1.2k, 1 x 1.5k, 1 x 1.8k 1/2W, 2 x 
5.6k
3 500 ohm 10-turn trimpots
Capacitors
6 10,000uF 40VW electrolytics 

with mounting clips
2 10OuF 35VW PCB electrolyt­

ics
8 0.1 uF metallised polyester
1 10nF metallised polyester
Semiconductors
2 25A 400PIV rectifier bridges
6 2N3055 NPN power transis­

tors
1 MJE2955 PNP transistor
1 BD681 NPN darlington
1 NO29RH05 25A SCR (Ra­

diospares 261-520 or equiv)
2 1N4002 diodes
1 BC328 PNP transistor
1 3.9V 1W Zener diode
1 8.2V 1W Zener diode
Miscellaneous
Heatsink compound, cable 
clamp, cable ties, heavy duty 
hookup wire, hookup wire, insu­
lating washer for SCR, aluminium 
angle, scrap aluminium sheet, 
nuts and bolts, etc.

The rear of the supply, with the cooling fan grill in the centre and the mains 
cord entry at lower right.

connected in parallel with bared 2.5mm2 
wire, so that the common connections 
for the bank of capacitors are between 
the two front-most capacitors. Heavy 
wire is then used to connect the appro­
priate terminals of the capacitors to the 
two bridges, before the heatsink tunnel 
is finally secured in place.

Two lengths of heavy wire should also 
be attached to the SCR, as it is 
mounted on the PCB. The anode (bolt 
end) of the SCR is connected by simply 
wrapping the bared end of the wire 
around the bolt (under the PCB) before 
the nut is tightened. Make sure that the 
strands of wire do not touch any tracks 
on the board though. Leave enough 
length so that the anode and cathode 
wires can reach the circuit breaker and 
capacitor bank, respectively.

The details of the SCR mounting and 
connections are shown in the small dia­
gram, to make things clear.

The rest of the wiring is pretty 
straightforward, and the wiring diagram 
shows where it all goes. Do not connect 
the wire to the gate of the SCR just yet, 
however. Make sure that all exposed 
mains connections are covered with 
heatshrink or ‘spaghetti’, for safety rea­
sons.
Testing, testing

Once the wiring is completed, and all 
the parts have been secured within the 
box, the set-up procedure can begin. Fit 
a 3 amp slow-blow fuse to the fuse 
holder, and apply power. There should 
be no pops, fizzles or smoking, and the 
voltage across the main capacitor bank 
should be around 25 volts. If the circuit 
breaker is not already closed, then close 
it, and measure the output voltage of 
the supply. Adjust RV1 until the meter 
reads about 15 volts (or whatever value 
you want the crowbar protection cir­
cuitry to operate).

Now, turn off the power, and also 
open the circuit breaker. Now connect 

the gate of the SCR to the appropriate 
pad on the PCB, and rotate RV2 fully 
counterclockwise. Re-apply power, close 
the breaker, and slowly rotate RV2 
clockwise, until the voltmeter reading 
drops. Now back off RV1 a few turns, 
and reset the breaker. Finally adjust 
RV1 for the desired 13.8 volts output.

The setting of the current limiting re­
quires the availability of a load which 
will draw a suitably large current (about 
35 amps) from the supply. A high cur­
rent ammeter is also useful, although if 
the impedance of the load is known, the 
current can easily be calculated.

Connect the load to the output termi­
nals of the supply, and observe the out­
put voltage of the supply. Rotate RV3 
until the output just starts to drop no­
ticeably (if it has not done this already), 
arid then back it off until the output 
voltage comes back up and doesn't rise 
any further.

If you have further loads which can 
be connected across the output, these 
will help confirm that the current limit­
ing is indeed working. If you apply a 
short-circuit to the output, via a suitable 
ammeter, you should see the output 
current drop back to a very low value 
(about 5 to 10 amps), and come back 
up when the short is removed. If you 
are using automotive light bulbs as your 
dummy load for these tests, then you'll 
notice that the output voltage does not 
come back up instantly, but slowly, due 
to the non-linear resistance characteris­
tic of incandescent lamps.

The heatsinks, especially those on 
which the output transistors are mount­
ed, can be expected to get quite warm 
to the touch under continuous use at 
the 25 amp level. If you intend to run 
the supply at higher currents than speci­
fied here, or at high ambient tempera­
tures, then it would be advisable to in­
crease the amount of heatsinking on the 
transistors. ®
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Powermate, Chaser, 
Sprinkler kits from DSE
Having just read through Mark Cheeseman’s description of 
our husky new VK Powermate 25 power supply, you’re 
probably wondering where you might be able to buy a kit of 
parts for the design. You need wonder no longer - Dick 
Smith Electronics has advised that it has prepared kits not 
just for this supply, but also for the 2-metre FM transmitter in 
the November issue. It’s also currently offering handy little 
video/audio modulator modules, at a bargain price.

To provide greater flexibility and 
quite possibly save some builders 
money, the DSE kit for the VK Power­
mate 25 supply is not complete down to 
the last nut and bolt - which would 
force you to buy everything, even if you 
already have some of the parts. Rather 
it is of the ‘short form’ variety, although 
not quite as basic as other short-form 
kits.

In this case, what the kit provides is 
virtually everything but the two power 
transformers and rack-type metal box. 
So if you have a suitable case, and one 
or two suitable transformers, you’ll be 
able to use these and save quite a lot. 
You’ll also have the option of building 
up the supply with only one transform­
er, if you don’t need the full 25 amps 
output capacity at present...

The catalog number of the new kit is 
K-3210, and it includes the PCB and all 
minor components, cooling fan, rectifier 
bridges, regulator transistors, reservoir 
capacitors, extruded heatsinks, switches 
and terminals. And the price for this 
‘short form’ kit is only $249.

If you do need to buy a case, DSE 
can of course provide the same one that 
Mark Cheeseman used in the prototype 
supply: the H-2481, priced at $55.95. 
They can also provide the original trans­
formers used - the M-2010 - priced at 
$69.95 each.

This means that even if you do need 
to buy both the case and two transform­
ers, to make up a complete 25A supply 
from scratch, you’ll be up for less than 
$450 total. This seems very reasonable 
indeed, when you consider that a com­
mercial 25A supply costs around $700.
FM Tx kit

DSE has also produced a kit for 
Dewald de Lange’s simple 2-metre FM 
transmitter, described in last month’s 
issue. This project only consisted of a 
pair of PCB modules, you may recall, 
with the case and power supply being 

left for the constructor to provide. So 
even though DSE has produced a com­
plete kit for the project, this is also in 
effect a ‘short form’ kit, by default.

The K-6010 kit includes both PCB’s, 
all transistors and IC’s, and all minor 
components — including trimmers, coil 
winding wire, a clip-on heatsink for the 
output transistor and a crystal. It is 
available for only $59.50, which should 
bring the project into almost everyone’s 
price range.
Light chaser

Needless to say, DSE has also 
produced a kit for its own Light Chaser 
project design, as published in the 
November issue. And this is very much 
a full kit, complete down to the last 
nut, bolt and cable tie.

As with virtually all of the DSE kits 
this one comes with a comprehensive 
instruction manual. However in this 
case the manual is particularly 
thorough.Because DSE’s kit people felt 
that some constructors might not be 
able to wire the unit up easily and safe­
ly, using our original photographs and 
text as a guide, they went to the trouble 
of preparing an additional and very 
clear overall wiring diagram.

This should allow even beginners to 
wire up both the signal and mains wir­
ing with complete confidence - a point 
worth noting.

The catalog number of the DSE Light 
Chaser kit is K-3161, by the way, and it 
sells for $99.

Sprinkler timer
While we’re talking about DSE kits, 

the company has also sent us a sample 
of the kit they’ve produced based on 
Tony Agius’s Timer/Controller for Gar­
den Sprinklers, as described in our 
October issue.

Actually, after borrowing the original 
prototype, DSE felt the project could 
be developed somewhat further, to 

make it even more attractive. As a 
result they spent a considerable amount 
of effort in redesigning both the circuit 
and the PCB, ending up with a design 
that is both simpler and more reliable 
than the original.

The revised version has only eight ICs 
in place of the original 10, and the new 
PCB is rather less crowded and easier 
to wire up. The instruction manual 
plied with the kit gives full details of the 
revised design, including a new PCB 
and wiring diagram.

We’ve examined a wired example of 
the revised design, and also given it a 
basic checkout. It looks to be a very 
nice job, and works very reliably 
indeed. So intending constructors can 
tackle the project with greater 
confidence than before, thanks to 
DSE’s efforts.

The Sprinkler Timer kit has the cata­
log number K-3588, and is priced at 
$99. It is for the complete controller, 
but doesn’t include the solenoids or 
distributor taps.
VHF modulator

Finally, DSE has also advised that it 
has acquired good stocks of a very 
handy little VHF modulator unit, for 
video and audio, which it is offering at 
a bargain price until stocks are sold.

The K-6043 module is made by the 
well-known Astec firm, and measures 
only 70 x 42 x 22mm overall. It has four 
lugs on the base for mounting on a 
PCB, with signal and supply inputs via 
four flying leads at one end. An RCA- 
type socket on one side is used for the 
RF output.

Operating from any DC supply volt­
age between 6V and 15V, the module 
takes standard composite video (approx 
0.6V p-p) and audio (5V p-p max) and 
produces normal negatively modulated 
vision and FM intercarrier sound carri­
ers on either of Australian VHF chan­
nels 0 or 1. Channel selection is done 
via a ‘channel select’ DC control input.

The K-6043 provides a full vestigial 
sideband filter for the vision carrier, 
plus accurate pre-tuning of the sound 
subcarrier at 5.5MHz. It is also de­
signed for colour signals, having a 
chroma/sound beat product of 55dB 
typical. Vision carrier output level for 
Vmod = 2.0V (sync tips) is 14mV mini­
mum into 75 ohms.

In short, it’s suitable for just about 
any application where video and audio 
must be modulated to produce a VHF 
signal on channel 0 or 1. And the price? 
Just $9.95, complete with data sheet. 
You might need to be quick, though - 
at this price, they probably won’t last 
long. 0
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Circuit & Design Ideas
Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits 
have not been built and tested by us. We therefore cannot accept responsibility, enter into correspondence or provide further information.

D1

Low cost RS-232 data monitor
Have you ever wanted to monitor 

RS-232 data communications on a dumb 
VDU, or record data communication di­
rectly to disk? This circuit allows you to 
construct the necessary hardware inter­
face for less than $5.00.

All RS-232 communications occur on 
pins 2 and 3 of a DB25 plug or socket, 
and here pins 2 and 3 of Jl/Pl are selec­
tively mixed via switches SW1A/B and 
diodes DI, D2 into a single data line of 
J2. This data line is connected to the 
RXD pin of your monitor VDU or 
computer (normally either pin 2 or pin 
3). The attached drawing is correct if an 
IBM PC is used. The circuit is designed 
to monitor either pin 2 or pin 3 or both 
pins if simplex communications are 
monitored. (Only one pin at a time is 
active).

RS-232 signals are OFF if between -3 
and -25 volts and ON if between +3

Simple TTL

TIP

This simple TTL logic probe is capa­
ble of displaying all three possible logic 
levels. It uses a single low-cost 7400 
quad NAND gate, plus a handful of 
other parts.

The main level decision is made by 
gate 1, using diodes DI and D2 to­
gether with resistor R3 to make the 
gate’s pin 2 input follow pin 1, but 
about 1.2V lower. If the input logic 
level is above 2.3V (i.e., logic ‘HIGH’), 
both inputs will be lifted high enough 
for G1 to operate, pulling its output 
down to logic low and causing LED1 to

D2

SW1a
2 ~JW s“ +, 

<47k

14

25

pi
CONNECTOR 
DB25 
MALE

25
13113

STRAIGHT-THROUGH CONNECTOR

J1 
CONNECTOR 
DB25 
FEMALE

13

14

J2 
CONNECTOR 
DB25 
FEMALE/MALE

TO VDU OR 
DATA MONITOR

and +25 volts. Most terminals generate 
voltages which are typically +10 volts. 
The actual changeover point is around 
+0.6 volts. This circuit relies on that 
fact, as it ‘OR’s’ either/both data pins 
into a single resistor RI. The monitor 
thus sees only 0-10 volt data transitions.

glow. At the same time, the logic low 
applied to pin 5 of G2 prevents it from 
operating, even though pin 4 is high.

In this situation G3, connected as an 
inverter, will also operate. However this 
produces an output low at pin 13 of G4, 
preventing this gate from operating. 
Hence both LED2 and LED3 remain 
dark.

Similarly if the input logic level is 
lower than 0.8V (i.e., logic ‘LOW’), G1 
and G2 will both remain inoperative 
with their outputs high. However G3 
will now also not operate, and will 
produce a logic high at pin 13 of G4. As 
pin 12 will also be high, G4 thus 
operates and LED3 glows.

For input levels above 0.8V but below 
2.3V, G1 will not operate because pin 2 
will be below the switching threshold. 
As a result, pin 5 of G2 will be high, 
while pin 4 will also be high enough for 
G2 to operate - causing LED2 to glow. 
G3 will also operate, pulling down pin 
13 of G4. So G4 will be held off, 
ensuring that only LED2 glows.

Due to chip tolerances, the values of 
resistors RI and R3 may need to be ad­
justed for correct setting of the switch-
ing thresholds.

Michal Cedrych, 
Morphett Vale, SA

If both switches are on, SIMPLEX or 
HALF DUPLEX transmissions can be 
monitored on the same pin. This com­
prises 95% of all data transmissions.

If genuine FULL DUPLEX communi­
cations are to be monitored then only 
one switch can be ON, as monitor data 
will be corrupted if both lines are active 
at the same time.

Pl and JI are a male and female 
DB25 plug and socket, which are placed 
back to back and soldered together on 
all 25 pins, to form a straight-through 
connector. Diodes DI and D2 anodes 
are connected to pins 2 and 3 respec­
tively. Switches SW1A and SW1B are 2 
sections of dual in line switches, which 
you should be able to find in your junk 
box. I cut down a 4-switch unit to re­
duce its physical size.

To use the monitor, disconnect the 
DB25 connector from the equipment 
you require to monitor, connect the 
monitor straight-through connector into 
the equipment and reconnect. Select the 
required channel with switch 
SW1A/SW2A (normally both ON) and 
ensure P2 pin is connected to your 
monitor terminal’s RXD pin. Note 
some terminals also need DSR (pin 6) 
and CD (pin 8) also active, before they 
will display. See your terminal’s manual 
for strapping details to allow data on 
RXD to be displayed.

Configure your terminal to the same 
baud-rate and parity as the communica­
tions are going to use, and plug J2 into 
the terminal.

I have used the above data monitor to 
capture ASCII data to disk for later 
analysis, using an IBM PC clone run­
ning Crosstalk to capture data to disk. 
It has been invaluable for capturing that 
random data pattern which causes the

$35
system to crash. 

Peter D.Kay, 
Glen Waverley, Vic $30

1

92 ELECTRONICS Australia, January 1990



12V/240V inverter for an 18W fluorescent
I developed this small inverter to 

power an 18W fluorescent lamp in a 
remote shed, on my property.

QI and Q2 are connected in an 
astable multivibrator configuration, 
running at 25kHz. Each side drives 
complementary buffer pairs Q3/Q4 and 
Q5/Q6, and these in turn drive the 
power MOSFETs Q7 and Q8, switching 
current to the step-up transformer TI.

Q9 and the 555 timer IC are for start­
ing. When power is first applied, the 
output of the 555 (pin 3) goes low for 
one second, turning on Q9 and passing 
current through the lower lamp heater. 
Along with the earth plane near the 

lamp, this is sufficient to get it going.
Inductors LI and L2 are suppressor 

chokes formed by fitting ferrite beads 
on the gate leads of Q7 and Q8. Simi­
larly L3 is a small inductor (2 turns of 
19 B&S enamelled wire on a TV balun 
core) to control switching spikes. Induc­
tor L4 in the transformer secondary cir­
cuit is used to adjust loading, and hence 
battery current. It consists of 80 turns of 
24 B&S enamelled wire on an FX2240 
pot core, with paper washers used to 
adjust the air gap and loading for a 
battery current of 2A.

Transformer TI is wound on a Sie­
mens EC52 core. The primary consists 

of two windings of 30 turns in 19 B&S, 
wound bifilar in two layers. The second­
ary is 550 turns of 24 B&S, wound in 11 
layers over the primary. As the voltage 
spikes on L4 and the top of the second­
ary reach 700V, some care needs to be 
taken with secondary insulation - and 
also isolating the secondary circuit from 
the rest of the electronics.

Crowbar diode DI is only for protec­
tion against reverse polarity input, and 
could be left out if the circuit is perma­
nently wired. Note that Q7 and Q8 
must be mounted on heatsinks.

Bill Jolly,
Nambucca Heads, NSW J>OU

Milli-ohm DMM adaptor
Recently, while installing a ham 

antenna, I needed to test the earth con­
nection to ensure it was a suitably low 
resistance. So I reached for my trusty 
3-1/2 digit DMM. Shock horror! It 
could only measure to 0.1 ohm, and 
even that had digital dither.

I realised that I would be able to 
measure lower resistances on the volt­
age range of the meter - which is more 
accurate, anyway - by pushing 
increased current through the system. 
Since the lowest DC voltage range is 
199.9mV full scale, a current of 1 amp 
would convert this range into one 
reading directly in milli-ohms.

The circuit shown is basically a trans­
former and rectifier, to produce unregu­
lated low voltage, followed by a 7805 
5-volt regulator IC connected as a 
constant-current source. The current 
level of 1 amp is set by resistor RI, 
whose value of 5 ohms gives a drop of 
5V at 1A.

Note that RI needs to be rated for at 
least 5 watts of dissipation. Similarly the 
7805 should be mounted on a good

heatsink, as it too will have significant 
dissipation.

The optional 10k resistor R2 and 3.3V 
zener diode are to limit the voltage 
applied to the DMM, for meters with­
out overload protection.

The circuit can be powered from a 
12V car battery if required, by connect­

Dreamed up a great circuit or design idea?
If you’ve developed an interesting circuit or idea, why not share it with other readers? 
Obviously we also pay for those we publish. Just draw out the circuit, jot down some 
notes and send it all to Jim Rowe, Electronics Australia, PO Box 227, Waterloo 2017.

ing this at A and B instead of the 
transformer and rectifier.

Finally, note that the resistance of the 
test probes will register on the DMM, 
as these are effectively in series with the 
unknown resistance being measured.

David Angus, (boc
Berry, NSW QuD q
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BURGLARIES ARE UP AGAIN
ARE YOU PROTECTED?

Install your burglar alarm In January and 
savel Not only money, but all your 
belongings!

ALARM PANELS
Key operated
Cat. LA-5162

Was $149
Save $20 $129
Keyless model
Cal LA-5168

Was $229
Save $30 $199
Keyless 4 Sector
Cal LA-5170

Was $275
Save $26 $249
PIR DETECTORS
Our best selling model
Cal LA-5017

Normally $69.95
Save $10 ONLY $59.95
Teminator Pulse Count
Now with 5 year warranty

Was $99 
Now $89
Cat LA-5018

The Best PIR
Cat LA-5019

Save $10
Was $139

*61 «->

...... DBS
: n O 000 

nOOß ° ODD

Save $10

Now $129

PURCHASE ONE ALARM PANEL and TWO PIR’S in 
JANUARY and we’ll give you 10% discount on all the 
other alarm accessories you need to get the system 
running - e.g. horn speakers, covers, cable, reeds/ 
magnets.

SPEAKERS - SPEAKERS - SPEAKERS
GUITAR SPEAKERS

15" 150W RMS
Cal CG-2382

$129
12" 100W RMS
Cal CG-2380

$89.50 3 
YEAR 

GUARANTEE10" 65W RMS
Cat CG-2379

$59.50

<HI POWER PIEZO TWEETER 400WRMS '
Brand new MOTOROLA POWERUNE hom. 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 a 
practically blow-out proof speaker. Replaces KSN1025A 
Size 177.8 x 82.55mm. Rectangular.
Freq Response 1.9 - 40kHz.
Volt Sensitivity ® 2.83V 1/2M - 100dB 
Ideal for Hi-Fi and Sound Reinforcement 
Cat. CT-1912

ONLY $37.95



1990 - A YEAR OF EXCITING JAYCAR PRODUCTS
D.C. TO DAYLIGHT SCANNER?
Not really but, this fantastic little hand held unit covers most bands from 
60-950 MHz!
The unit works normal 25kHz spacing and also the new 12.5kHz offsets.
You can also programme up to 20 selected channels in this unit. You 
can also programme the unit to "search" a band of frequencies. When 
the scanner finds a transmission, it locks to it and displays that exact 
frequency on its clean LCD display.
The "Road Runner" AR-880 measures 190mm high x 50mm wide x 
45mm deep. It has a sturdy stainless steel belt clip and BNC connected 
ruber duckie antenna 150mm long.
It is powered by 4 x AAA batteries.
If ever you thought of buying a scanner, this is the one!!

SPECIFICATIONS:
Frequency Coverage

Cat DS-6000

Sensitivity 
at 12dB SIN AD

Channels:

60-90 MHz 
138-174 MHz 
406 - 525 MHz 
800 - 950 MHz 
0.4mv Lo. Hi, VHF 
0.5mv UHF
1 mv 830 • 950MHz 
20

NEW
Scan Speed Channels Per Second -13 
Search Increments:

5.10.12.5kHz. Lo. Hi. VHF.
12.5kHz UHF

PHONE

9.
JO.

Children are encouraged to leam to compose 
music, spell, learn maths and play strategic 
games all on their own without supervision!!
Value at $149 Cat. XC-3050

Not $99 $69 SAVE $30

i£¡' ^',*31

10 
MEMORY

ONLY $399
25kHz 830 - 950MHz

Power Requirements: 6V DC® 60mA (squelched) t
Antenna Connector: BNC
Display Type: LCD

/HI QUALITY WIRE > 
CUTTERS
Quality "O.K." Brand, made in USA
Were selling for $12 in 19851!
Flush cutting, green cushion grips. 130mm 
long, cuts up to 16AWG, keeps clipped 
leads from flying.
Cat. TH-1895 /i .
ONLY $9.95 /j(

<41256 LOWER 
PRICE
256K RAM120nsec.

NOW ONLY $12.95
10+ $12.50
Cat 22-8435

»
TTL COOKBOOK
Don Lancaster - 335 pages. 
A complete guide to the 
understanding and use of 
Transistor Logic (TTL) 
integrated circuits - the 
basics of TTL are given, 
what it is. how to power 
it and so on. Also contains 
a catalogue of TTL devices, 
giving physical and 
electrical specs.

$19.95 Cat. BS-0520

TTL Cookbook

■ Quality Electrophone 
Brand
■ Two way intercom 
paging facility
■ Recharge socket on 
handset
■ Pulse/Tone dialling
■ 12 months warranty
■ Superb sound, a qual­
ity product 
Cat YT-7068

ONLY
$279.00

Memory Tune 
Math Quiz 
Multiplication QUIT 
Am I Correct - math practice 
Begins With - first spelling 
Spelling 
Guess That Letter 
Automatic or program manually 
Guess That Word
Automatic or program manually 
Letter Finder 
Numter Finder

8.

SAVE $20
/ELECTRONIC GLASS< 
SHATTER DETECTOR
0z-made unit that detects the noise made 
when glass breaks. NOT A SIMPLE ELECTRO­
MECHANICAL DEVISE. The unit consists of a 
plastic case which contains an electret mic 
element coupled to an electronic filter/amp 
circuit. Adjustable sensitivity. When glass 
breaks the output connection goes logic 'low'. 
Easily connected to most car or house alarms. 
Cat. tA-5065 
NORMALLY ABOUT $50 
LIMITED QUANTITY 
IDEAL FOR CAR ALARMS

WAS $19.95 
NOW $9.95 
SAVE $10

2
3.
4
5.
6.
7.

12 
month 

warranty

HEAVY DUTY WIRE 
STRIPPER/ 
CUTTER/CRIMPER
Designed for easy wire stripping. The 
Alloy steel jaws can strip all types of wire 
from AWG 10-26 gauge (0.13- 6 Omm|. 
Incorporates a precision cutting blade for 
easy wire cutting. Also incorporates qual­
ity crimping jaws:
■ for insulated terminals (1.5- 6mm)
■ for non insulated terminals (1.5 - 6mm)
- for auto ignition terminals (7 - 8mm)
This is the best all round wire tool we've 
seen for a long time.
Cat. TH-1826

$17.95

H, F! kitbargxin *******
Purchase a Blueprint 60W RMS/channel
stereo amp kit together with the new stereo 
1/2 octave equaliser and SAVE $119
Playmaster 60/60 Amp
Cat. KA-1652
Stereo 1/2 Octave Equaliser
Cat. KC-5055

$369

$349 
$718

PAY ONLY $599
JANUARY ONLY



fUHF/VHF INDOOR TV 
AMPLIFIER SPLITTERS
LT-3819
This unit has a 75/3OOohm input and two 75/300 
ohm outputs. Further splitters can then be used 
as this unit is designed to drive up to 8 -10 TV 
points. It also has a channel 3,4.5A and FM 
switchable trap (-25dB) in case of cross modulation 
of 18dB x 2.

Was $109
NOW 
$69.95

$8.95Cat. ZD-1696

NEW LED PACKS
Bargain of the century
100 assorted LED’s including 3mm and 5mm in 1 
yellow, orange, red and green, rectangular, trian­
gular and other shapes and displays!
All for less than 94 each!

THE LATEST KITS
KA-1717 Subwoofer Adaptor $29.95
KA-1718 Auto NiCad charger $42.50
KA-1719 NiCad discharger $27.95
KA-1720 RGBI to PAL encoder $39.95
KA-1722 Low cost mains filter $18.95
KC-5050 1/3 Graphic equaliser $239.00
KC-5051 CD compressor $49.50
KC-5052 Touch lamp dimmer $32.95
KC-5053 Extension touch dimmer $14.95
KC-5054 Garbage bin reminder $24.95
KC-5055 1/2 sterep graphic eq $349.00
KC-5056 FM radio/motorbike intercom $69.95

PRO SERIES POWER AMP KIT
REF: EA Dec ’89. Jan ’90 —.<  --------K ——N <-—>< >—

"Pro Series I" *—
At long last the 9 year old 5000 amp design has been totally redesigned t 
o accommodate latest technology!
This totally new design features the best of the old ETI 5000 features including:
■ Magnificent heatsink front panel ■ Rugged chassis bar 2 rack unit construction 
■ Proven Hitachi Mosfet technology
BUT ALL ELSE IS NEW!

140W 
rms/channel

The new pro Series I features two especially European made 225VA Toroidal Transformers feeding two separate power supplies, 
one for each channel (The ETI 5000 had a common power supply for both channels). This massive bank of energy not only 
increases channel separation, but gives the amp an ENORMOUS LEAP in POWER HANDLING. (See specs)
Better Features. The Pro Series I not only kills the 5000 for perfomace, it has great features. For example, it has a chassis plug IEC 
320 style mains inlet and a switched chassis IEC 240/ socket to power other mains equipment It also features signal clipping 
LED's on the cast front panel. This keeps in mind the highly likely professional applications for this amp.
Simpler to Build. You would think that this new amp would be harder to build than the straight forward 5000. Not so! The Pro 
Series I. infact, is far easier to build and actually has less signal distorting components than the 5000.
What do you pay for this magic? Incredibly, we have managed to well withing sight of the old 5000 ■ only $100 more. That’s right!
You get all this for only $599!! INCREDIBLE.
As usual, the Jaycar kit comes with every conceivable part - nothing else to buy - and Jaycar quality as a bonus!

$599Cat KA-1725

Specifications: Playmaster Pro Series I

Power output (per channel, with both channels driven)
Continuous:

IHF pulse power:

Harmonic distortion

Intermodulation distortion

140W RMS into 8 ohms
200W RMS into 4 ohms
190W RMS into 8 ohms
320W RMS into 4 ohms
0.005% at 100W RMS into 8 ohms
0.007% at 140W RMS into 8 ohms
0.008% at 200W RMS into 4 ohms
0.004% at 100W RMS into 8 ohms
(4:1 ratio of 50Hz and 7kHz) 
10Hz to 100kHz (-3dB points)
More than 10OdB below rated output (unweighted) 
0 83V RMS for 100W into 8 ohms
Approx 33k ohms 
More than 60V/us 
Greater than 50 
Activated if output distortion exceeds 0.05%

JAYCAR- 
CONTINUING 

THE 
EXCELLENCE 

OF HI-FI 
WITH THIS 
SUPERB 

KIT

Frequency response 
Signal to Noise 
Sensitivity 
Input impedance 
Output slew rate 
□amping factor 
Overload indicator

Includes two headset/mics and amplifier

$2.50 each

jacket pocket. Battery powered.
Cat. AI-5510 $69.95

QUALITY DISKS AT SILLY PRICES
5 1//4’ DSDD 48TPI 
Cat XC-4730 
$6.50 for 10 
3 1/2" MF2DD 135TPI’ 
Cat XC-4736 

$26.95 for 10 
51/4' DSHD 96TPI 
Cat XC-4732 

$18.95 for 10 
Lifetime warranty

Scoop Purchase! 
12 KEY NUMERIC 
PAD (telephone 
style)
This fantastic little keypad measures 67H x 44W x 
70 Each button is separately addressable and 
has a fantastic tactile feel. 0-9 plus • & f keys 
Connection data provided Japanese made.
Duality.

Cat SK-0760

OR 5 for $10 
j***ggQr**|

'W

[6j
«M

MOTORCYCLE HELMET INTERCOM
Ideal for ultralight aircraft, power boats, etc. Slim earpads stick to 
the inside of the helmet with velcro. Mic does the same. Safety 
line plugs uncouple in emergency. Amplifier unit fits into any

TURN YOUR SURPLUS 
STOCK INTO CASH!

Jaycar will purchase your surplus stocks of 
components and equipment.

CALL GARY JOHNSTON OR 
BRUCE ROUTLEY 

(02) 747 2022
IIN40Û3 
DIODES
1 Amp 300 volts 
Save $$$$$ 

50 for $3 
100 for S5 

STOCK UP NOW
—_ Cat. ZR-1003

POWER CAR WINDOW WINDERS
Convert your normal hand operated window winders to power windews. It's really 
simple to connect, remove the manual handle, choose the correct adaptor and connect 
to motor drive and mount the drive unit Supplied with cables and auxiliary switch. Cat.
LR-8810
POWER WINDOWS FOR ONLY $219



NEW KITS FOR 
DECEMBER 
BALANCED INPUT/ 
OUTPUTS FOR 
STUDIO 200 
EQUALISERS
Ref. Silicon Chip, Dec '89

KIT FOR THIRD 
OCTAVE EQ 
Cat. KC5060

$27.95

EXTRA KIT FOR 
STEREO EQ
You will require one 
KC5060 plus this kit - 
KC5061.

$17.95

C & D NiCads 
SAVE UP TO 42% 
C size
Was $11.25 ea 
NOW $6.50 EA
Cat SB-2459
SUNRISE BRAND 1.2 Ah
Dsize
Was $11.98 ea 
NOW $6.95 EA
Cat SB-2460

3300uF63VRB 
3300uF80VRP 
4,700uF 63V RP
6,800uF40VRP 
10,000uF35V RP

RP/RB ELECTROLYTIC 
MADNESS
Another surplus buy, which saves you a fortune. High 
quality Japanese made Nippon Chemicon brand.

Ifo

$99.50

Cabinets (pair) 
Cat CS-2542

$129

MINSTREL 2-30 
SPEAKER KIT
Ref: Silicon Chip Feb '89 
8‘ woofer and dome tweeter 
with pre-built crossover.
Acclaimed for its superb 
sound.
The cabinets measure 480(H) 
x 300(W) x 290(D)mm. See 
our 1989 catalogue for 
further information.
Pair of speakers and 
crossovers
Cat CS-2540

$149
BUY BOTH 
FOR $250

SAVE $28

PIR DOORWAY/MINI 
ALARM
This pocket size alarm has a built in PIR sensor to detect 
human movement. It is ideal as a personal alarm or a shop 
door monitor. It will either give a pleasant chime to 
announce customers, or an alarm sound It's easy to install 
and measures only 108mm x 67mm x 35mm. It operates on
a 9volt battery.
Cat. LA-5012
ONLY $49.95

Normal 
Price 
$7.50 
$8 50 
$8.50 
$8.50 
$11.00

Sale 
Price 
$3.95 
$4.95 
$4.95 
$4.95 
$5.95

10+
$3 50 ea Cat RU-6730 
$4 50 ea Cat. RU-6731 
$4.50 ea Cat. RU-6732 
$4.50 ea Cat. RU-6734 
$5.50 ea Cat. RU-6735

rEXIDE 12 VOLT GEL 
BATTERIES
1.9AH $14.95
10+$13.95 Cat SB-2482

2.6AH $19.95
10+$18.95 Cat SB-2484

15AH $59 WAS $79
J0+ $55 Cat. SB-2490

OPEN 
AN 

ACCOUNT
Manufacturers!
Open an account 
with Jaycar! Find 
out more by calling 
in to any Jaycar 
store or call (02) 747 
2022 or send us a 
Fax (02) 744 0767 
or write! We will 
send you an account 
application form by 
return. It's that 
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Construction project:

New high performance 
stereo power amplifier - 2
In this second article describing the Playmaster Pro Series 
One, we deal with the amplifier's construction and set-up 
procedure, and include a few practical hints for installation.

by ROB EVANS

During the development of this proj­
ect, we placed considerable emphasis on 
more than just the performance of the 
amplifier. The ease of construction and 
adjustment are vitally important, if a 
constructor’s version is to offer the im­
pressive capabilities of our prototypes.

To this end, the new design uses one 
single-sided PCB per channel, a mini­
mum of interwiring and no fussy specia­
lised components. Also, the set-up 
procedure is simplicity in itself, with 
only one trimpot to be adjusted for 
each channel. However, before diving 
headlong into the amplifier’s construc­
tion, there are a few general points to 
discuss.

Safety and earthing
At the risk of boring experienced 

readers, we cannot stress the safety 
aspect too strongly. As with any project 
using the 240V mains for a power 
source (as opposed to plug-packs or bat­
teries), take particular care to cover and 
insulate any exposed mains wiring, and 
ensure that the equipment’s chassis is 
well connected to the mains earth. Also 
note that the amplifier’s supply rails 
have a total voltage of around 140V, 
which can also be dangerous in the right 
(that is, wrong) circumstances.

While the amplifier’s chassis must be 
tied to the mains earth, the internal cir­

cuitry could be left ‘floating’ with no di­
rect connection between the OV (com­
mon) line and the cabinet - as featured 
in many designs. In this situation, the 
amp’s internals are earthed via the 
shielding braid of the signal cables to 
the preamplifier’s earth connection. 
However, this constitutes a potential 
safety hazard.

Although it may seem unlikely, the 
relevant scenario involves an insulation 
breakdown within the amplifier’s power 
transformer, where its 240V primary 
winding comes into electrical contact 
with the lower voltage secondary wind­
ing. The amplifier’s circuitry (including 
the OV line) will then attempt to rise to­
wards mains potential.

Now, if the signal source is directly 
referenced to the mains earth (as is 
often the case), the interconnecting lead 
will appear as a short circuit to the 
amp’s newly acquired mains potential. 
Naturally, the cable’s shield will attempt 
to carry the heavy current and either

The amplifier is built into a small rack mounting cabinet with an integral heatsink.
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burn out, or survive long enough for the 
amplifier’s mains fuse to fail. A burnt 
out cable would allow the amp’s circuit 
to rise to the full voltage, which is then 
exposed at the rear terminals. Further 
to this, the signal source may not be 
earthed to the mains, allowing its cir­
cuitry, connectors and (possibly) chassis 
to be forced up to a lethal potential.

The solution of course is to connect 
the amplifier’s OV line directly to the 
mains earth. However, while this satis­
fies the safety aspect of amplifier ear­
thing, the hoary old problem of earth 
loops may appear. This tends to happen 
when the circuitry of both the power 
amp and preamp are directly earthed to 
the mains, causing a double earth path 
to exist via the signal leads and mains 
earth. This will often induce a notice­
able (and unacceptable) level of hum 
and noise at the amplifier’s input, which 
is ultimately reproduced by the loud­
speakers.

So if we must float one piece of 
equipment to break the earth loop, the 
preamp must be the logical candidate. 
By imagining the reversed situation of a 
transformer failure within the preamp, 
we would expect the interconnecting 
leads to easily outlast the mains fuse - 
which would be of a much lower rating 
than a power amp’s mains fuse. Also, 
the preamp’s transformer (if correctly 
chosen) has a far easier life, and is less 
likely to fail. Of course, the preamp’s 
chassis would still be directly connected 
to the mains earth.

Construction
Having exorcised the safety problems, 

we can now move on with the construc­
tion, which happily, is quite straightfor­
ward. This is broadly divided into two 
tasks - mounting the components on 
the PCBs (coded 89mall, with dimen­
sions of 155 x 100mm), and assembling 
the power supply and associated wiring.

First, install the components on the 
PCB with the exception of the those 
which will be bolted to the heatsink (Q5 
to Q12), or mounted on the copper side 
of the board (R14 to R21, and C9 to 
Cll). As usual, work through from the 
lower profile parts through to the larger 
components, taking particular care with 
the orientation of any polarised devices 
- their connections are clearly identi­
fied on the component overlay.

Mount any higher powered resistors 
(R4, Rll and R22) slightly proud of the 
PCB, to assist their cooling. Don’t for­
get to fit the wire link as depicted in the 
overlay - this must be of insulated 
wire, so as to avoid contact with adja­
cent component legs. Also note that

Above: The connections for mains wiring, transformer leads and chassis earth 
lug, shown separately for clarity.

The wiring diagram for the PCB and power supply interconnections. Note that 
in both of the above diagrams, the view is from inside the unit.

CIO has a value of 470pF, rather than 
390pF as shown in the circuit diagram 
published last month.

Make certain that you have correctly 
identified the 12V zener diodes ZD1 
and ZD2, since they may look very 
similar to the small signal diodes DI 
and D2. If there is any doubt, test all 
four components for reverse breakdown 

using a zener tester, or a power supply 
(greater than 12V), series isolating resis­
tor (say Ik) and multimeter.

Next, bolt the right-angled bracket to 
the main heatsink assembly (the cabi­
net’s front panel) with liberal amounts 
of heatsink compound applied to both 
mating surfaces. If the heatsink is lying 
on its face with the mains switch cut-out

ELECTRONICS Australia, January 1990 99



Stereo amplifier

Despite the small chassis dimensions, the amp’s interior is quite uncluttered. This is mainly due to the use of toroidal 
transformers and a compact PCB design.

on the right-hand side, the bracket’s 
protruding plane (where the transistors 
are installed) should be on the far side 
of the mounting screws.

The PCBs can now be attached to the 
heatsink bracket, and the remaining 
components installed. First, align the 
transistor mounting holes in the PCB to 
those drilled in the bracket, then lock 
the two together by temporarily install­
ing the mounting bolts for the outer­
most flat-pack transistors (Q7 and Q5). 
This is the time to correct any misalign­
ments in the mounting holes, with a 
drill or rat-tail file.

The output devices should be installed 
as shown in the accompanying diagram, 
with generous amounts of heatsink com­
pound applied to both the MOSFET 
and the bracket mounting surfaces. The 
insulating sleeving for the mounting 
bolts should be cut to a length which is 
slightly greater than the heatsink brack­
et’s thickness, and installed in the bolt 
holes when the MOSFET and insulating 
washer are in place.

While the diagram shows both bolts 
with ‘star’ or locking washers, they are

only really essential where an electrical 
connection is made between the MOS­
FET case (the source) and the remain­
ing circuitry - the bolts which are clos­
est to the main body of the PCB. Be­
fore soldering the MOSFET drain and 
gate connections to the PCB, use a mul­
timeter to check for any shorts between 
the case and the heatsink bracket.

Mounting details for the TO-126 (left) and T03 (right) power transistors. The 
mounting surfaces should be coated with heatsink compound, and the mica 
washers trimmed to size.

The TO-126 package transistors (Q5 
to Q8) are similarly bolted to the heat­
sink via insulating washers and thermal 
compound, however the mounting bolts 
do not require locking washers or sleev­
ing. Note that the MOSFET insulating 
washers may have to be trimmed at the 
edge facing the TO-126 devices, or their 
respective washers will overlap, degrad-
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ing the thermal path. The easiest 
method here is to run an art knife along 
the edge of the (mounted) MOSFET, 
and bend the washer’s protruding sec­
tion up and down along the scored line, 
until the piece breaks off.

The TO-126 washers may be trimmed 
to the size of the transistor’s body, be­
fore they are installed. The legs of each 
MJE340/350 should be bent at right an­
gles so that the bolt hole and the PCB 
connections are correctly aligned, then 
the package bolted to the heatsink and 
the legs soldered in place - naturally, 
the body’s metal surface (collector) 
must face the heatsink. Double check 
that you haven’t confused the positions 
of the NPN and PNP transistors (the 
MJE340’s and MJE350’s respectively), 
and that their collectors are electrically 
isolated from the heatsink.

Now you are ready for the final PCB 
components, which mount directly on 
the copper side of the board. If the 
PCB tracks are not already solder 
plated and your iron has sufficient heat­
ing capacity, we would recommend pre­
soldering the tracks which are to handle 
high currents. These are the wide tracks 
on the board which couple the power 
supply rails to the MOSFET drains, and 
the source connections to the output via 
the 5W source resistors. Avoid the use 
of prolonged heat in this procedure, 
since the PCB will become discolored or 
even damaged.

The four 5W resistors (RI8 to R21) 
should be positioned as shown in the 
overlay, but with a few millimetres of 
air-space between their bodies and the 
PCB. The four gate resistors (R14 to 
R17) and compensation capacitors (C9 
to Cll) may then soldered in place - 
shape the leads so that they cannot 
come into contact with any other tracks 
or the mounting bolts. Also, avoid over­
heating the capacitors, since the two 
small ceramic devices in particular (C9 
and CIO) are easily damaged.

Now that the PCB is completed, take 
a moment to check your work against 
the component overlay. Take particular 
note of the orientation of any polarised 
components - for example, the direc­
tion of both the diodes and electrolytic 
capacitors are easily transposed.

The final construction stages involve 
the chassis, power supply and its associ­
ated wiring. First, assemble the case (in­
cluding the front panel and PCB assem­
bly), and mount the remaining hard­
ware and components, with the excep­
tion of the four 8000uF 75V filter ca­
pacitors - if they are installed now, the 
bridge rectifier (and its wiring) would

Above: The component overlay for the non-copper side of the PCB. Take care 
not to confuse the two types of TO-126 transistors.

The component overlay for the copper side of the PCB. Don’t overheat the 
small ceramic compensation capacitors C9 (330pF) and C10 (470pF).

be inaccessible. Also, the earthing lug 
and its associated wires should be se­
curely attached to a chassis bolt (as 
shown), before the transformers are in­
stalled.

The input and output connectors are 
arranged in the cabinet’s rear panel as 
depicted in the wiring diagram. Note 
that the RCA sockets should be insu­
lated from the panel by the addition of 
plastic sockets and fibre washers - the 
plastic sockets will need to be trimmed 
to match the thickness of the rear 
panel.

When mounting the two mains trans­
formers, don’t overtighten the locating 
bolts or the cabinet’s bottom panel will 
be distorted - the supplied rubber 

washers will hold each transformer quite 
firmly with only a moderate tension on 
its mounting bolt. Also, make sure that 
the point where the flying-leads exit the 
transformer’s body is facing towards the 
rear panel.

Once all of the various parts are in­
stalled (still with the exception of the 
filter capacitors), the wiring between 
the PCB and the chassis mounted com­
ponents may be completed. If you are 
not using PCB stakes, remove the front 
panel/PCB assembly from the case, and 
attach suitable lengths of cable to the 
various pad connections on the board. 
Of course, the input leads should be 
shielded, and the power supply and 
speaker connections made with heavy
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Stereo amplifier

The above PCB design must be used if the amplifier is to offer the stability and high performance of the prototype.

1 Rack mounting case and 
heatsink assembly

2 PCBs, 155mm x 100mm, 
code 89ma11

2 225VA toroidal transformers, 
with 2 x 45V secondary 
windings

1 Illuminated DPDT mains 
rocker switch

1 Panel mount IEC plug 
(male) with protective cover

1 Panel mount IEC socket 
(female) with protective 
cover

1 IEC protective cover for 
mains switch

1 IEC mains power lead
2 3AG panel mount fuse 

holders
2 2A slow-blow 3AG fuses

■ 1 Length of mains rated 
terminal strip

1 x solder lug; 4 x rubber feet; 4 
x binding posts, 2 red and 2 
black; 2 x panel-mount RCA 
sockets and insulators (5/16" 
plastic sockets and 1/4" fibre 
washers)

PARTS LIST
Resistors
All 1/4W, 5% unless noted: 8 x 
0.22 ohms 5W, 2 x 6.8 ohms 1W, 
4x10 ohms, 10 x 100 ohms, 8 x 
220 ohms, 2 x 680 ohms, 4 x 1k, 
2 x 3.3k, 4 x 4.7k, 2 x 12k 1W, 2 
x 22k 1/2W, 2 x 22k, 4 x 33k, 2 x 
82k, 2 x 330k, 2 x 1M, 2 x 200 
ohm miniature vertical trimpots

Capacitors
2 10pF ceramic
2 18pF 100V ceramic
2 330pF ceramic
2 470pF ceramic
2 1nF metallised polyester
4 10nF metallised polyester
2 22nF metallised polyester

12 0.1 uF metallised polyester
2 0.22uF metallised polyester
2 0.47uF metallised polyester
2 1 uF 63VW PCB electrolytic
2 47uF 16VW PCB electrolytic 
4 100uF 100VW PCB 

electrolytic
4 OOOuF 75VW chassis mount 

electrolytic

Semiconductors
10

2
4

BC556 PNP transistors
BC546 NPN transistors
MJE350 PNP transistors and 
insulating kits

4 MJE340 NPN transistors and 
insulating kits

4 2SK134 power MOSFETs 
and insulating kits

4 2SJ49 power MOSFETs and 
insulating kits

2 25A diode bridges, 2504 or 
similar

4 1N4002 diodes
4 1N914 diodes
4 12V 400mW zener diodes
2 5mm red or yellow LEDs

Miscellaneous
Nuts and bolts, washers, tinned 
copper braid, (very) heavy duty 
hookup wire, light duty hookup 
wire, shielded audio cable, cable 
ties, heatsink compound, heat­
shrink tubing for fuse holders.

102 ELECTRONICS Australia, January 1990



Another internal view of the Pro Series One. The power supply leads should be run using heavy duty wire - the 
unusual routing arrangement provided a slight improvement in the final distortion figures.

duty cable. Don’t forget to connect the 
overload LEDs, which only require light 
duty hookup wire.

When the input/output sockets have 
been terminated, connect the trans­
former leads to the bridge rectifiers (as 
shown in the wiring diagram) and attach 
short lengths of heavy duty wire to the 
rectifier’s ‘-I-’ and lugs. These cables 
will connect to the filter capacitors, 
which may now be installed.

The capacitor mounting brackets will 
fit neatly into the rear panel in only one 
direction - with the harness (and lock­
ing bolt) facing down, towards the in­
put/output sockets. Since the locking 
harness will be inaccessible, the capaci­
tors should be correctly aligned within 
their brackets, before they are installed. 
For the appropriate orientations, see 
the wiring diagram.

Then fit lengths of braid between the 
capacitor terminals as shown, and solder 
the transformer wires, common (OV) 
line and chassis earth to the braids’ cen­
tre point. The power supply leads be­
tween the capacitors and the PCB may 
be shaped and tied together, as shown 
on the prototype - note that the leads 
are held at a considerable distance 
above the plane of the PCB. This 
method provided a slight reduction in 
the prototype’s output distortion 

(around 0.001%), and appears to re­
duce the interference effects created by 
the large pulse currents flowing in the 
supply leads.

The 240V wiring of the Pro Series 
One is a little more complex than other 
kit amplifiers, due to the use of dual 
transformers and IEC mains connectors. 
Follow the wiring diagram carefully, 
and take particular care not to trans­
pose the active and neutral wires in 
their path between the IEC plug and 
IEC socket. The lead carrying the 240V 
supply from one side of the amp to the 
other should run along the top of the 
filter capacitors, rather than underneath 
near the input leads.

It is vitally important that any ex­
posed 240V connections are well cov­
ered with a sturdy insulating material. 
In the prototype version we covered the 
two fuseholders with heatshrink tubing, 
and the IEC connectors and mains 
switch with close fitting plastic boots. 
These boots were supplied with the 
panel mounting IEC connectors.

Finally, tidy up your wiring and dou­
ble check for the correct connections, 
then attach a set of rubber feet to the 
bottom panel. Position one pair of feet 
close to the transformer mounting bolts, 
and the other near the front panel at 
the extreme edges of the case.

Powering up
Before applying power to the unit, in­

stall 10 ohm resistors in series with each 
supply rail, and rotate RV1 fully anti­
clockwise. Visually check this position 
on the trimpot since it may not have an 
end-stop, allowing the wiper to slip past 
the minimum resistance point to a maxi­
mum setting - or in practice, the maxi­
mum quiescent current!

Then install the fuse for only one 
channel, and apply mains power. If the 
10 ohm resistors go up in smoke, turn 
the unit off and thoroughly re-check 
your work. However if all is well (natu­
rally!), check the power supply rail volt­
ages and the amp’s output voltage - 
these should be close to +1-69 volts, 
and 0V (+/-30mV) respectively. By the 
way, in the circuit diagram published 
last month, the collector of Q6 should 
have been labeled with a voltage of 
-0.3V rather than (+)0.3V.

To set the amplifier’s quiescent cur­
rent, monitor the voltage across one of 
the 10 ohm resistors and adjust RV1 for 
a reading of 0.8 volts. Once you are 
happy with the setting, turn the amp off 
and install the other fuse - then turn 
the unit back on and repeat the entire 
procedure for the other channel. Check 
the quiescent current of both channels 
over a period of about ten minutes and
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The rear panel features neat IEC connectors and a separate mains fuse for each channel.

if necessary, readjust RV1 for the cor­
rect reading.

This adjustment is far less sensitive 
(or critical) than the equivalent setting 
on a bipolar amp, and will increase by a 
significant amount as the amp warms 
up. However once each MOSFET 
reaches an idling current of around 
100mA (say after the amp has delivered 
a substantial level of power), the NTC 
effect will come into play, causing the 
output stages to thermally self-stabilise. 
Nevertheless, if you feel that the gen­
eral (idling) temperature of the heatsink 
is too high, back off the quiescent cur­
rent adjustment (RV1) by a small 
amount - but note that this will slightly 
compromise the distortion figures.

Installation & use
While the noise and distortion com­

ponents generated by this power ampli­
fier are almost immeasurable, the signal 
source (preamplifier, etc) could easily 
compromise the end result. In short, the 
matching preamp should offer a similar 
performance level (or better) to that of 
the main amplifier - fortunately we 
have such a preamp under development 
in our labs. Stay tuned to Electronics 
Australia for this new project, which 
will form the next part in our Pro Series 
of audio components.

The first point to watch when install­
ing the present amplifier is ventilation. 
The heatsink/front panel can generate a 
surprising amount of heat if the amp is 
working hard, and must have an unre­

stricted airflow. As you would expect, if 
the amplifier is driving four ohm loads, 
even more heat will be produced.

This design is mainly directed at a 
high quality hifi environment, where the 
loudspeakers have a nominal impedance 
of 8 ohms and the signal source has the 
usual dynamic qualities (that is, music 
produced by CDs, records etc). If how­
ever, the amp is to be used in a more 
rigorous environment, such as studio 
monitoring or even sound reinforcement 
(PA) applications, extra cooling may be 
required. This is the only real limitation 
for such uses, since the amp is ex­
tremely rugged and takes four ohm 
loads in its stride. In fact on our test 
bench, we regularly ran the amp up to 
full power into two ohm loads!

Another problem encountered when 
installing preamp/power amp combina­
tions is the tendency for hum to be in­
duced in the preamp, when it is stacked 
on top of the power amp. This is due to 
the presence of the large field generated 
by the power amp’s heavy duty mains 
transformer(s), which may effect some 
of the more sensitive preamp circuits. 
However this is less likely to be a prob­
lem with our new power amp design, 
since we’ve used toroidal transformers 
which produce far less interference than 
conventional types.

Next on the compatibility adgenda is 
the clicks and thumps which may be 
produced by the loudspeakers, when the 
system's 240V supply is turned on or 
off. These transient signals are mainly 
produced by the preamp circuitry, as its 

various internal capacitors charge to 
their nominal voltage levels. If the 
preamp doesn’t automatically mute its 
output for a few seconds after power is 
applied, the power amp should not be 
activated at the same time - so in this 
situation, wait a few seconds before you 
switch it on.

Due to its symmetrical circuit design, 
the power amp itself will come to life 
quite smoothly, with just a slight wob­
ble from the speaker cones. However if 
you have a preamp with the muting 
function, and significant clicks are still 
heard from the loudspeakers, try fitting 
a O.luF capacitor with a 240V AC rat­
ing across the mains supply (active to 
neutral) at the terminal strip. Don’t for­
get to cover its legs with protective 
sleeving.

As a final point, those purists who 
would like an even lower distortion fig­
ure may wish to raise the quiescent cur­
rent to around double the recom­
mended figure - a setting of about 2 
volts across the 10 ohm resistors. While 
this eliminates the last minute traces of 
crossover distortion, the amp will run at 
a considerably higher idling tempera­
ture. However if you can hear the dif­
ference, your ears are far more finely 
tuned than ours! In any case, the ampli­
fier will certainly sound a little better 
after an initial warm-up period.

That’s all we have space for in this 
issue. Next month we will present a 
comprehensive faultfinding guide for the 
Pro Series One, and a general discus­
sion of faultfinding in audio amplifiers, 0
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maximums and minimums 
for days: or the audible 
MIN MAX Alert™ that 
beeps for new highs or 
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• 1ms peak Min/Max hold on 87 to 
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• 3 year warranty
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• 0.1% accuracy
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• True rms ac
• 1ms peak Min/Max
• 4 1/2 digit mode
• Back lit display

• Mains/Battery
• <±10ppm -10°C to +70°C
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Orion PAL TV/Video Pattern Generator

• Tests TV, VCR. Monitors etc
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Lines, Focus, Purity etc.
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• IV or TTL IRGB

• 5.5. 6.0 and 6.5MHz Sound 
Carriers

• Intemal/Extemal Sound
• Trigger Output
• Mains Operated
$665 (ex tax) $765 (inc tax)
Queensland enquiries for Blackstar

Products to:
CLIFF ELECTRONICS (AUST) P/L 

TEL : (07) 252 3178 
FAX : (07)252 3165

See our advertisment in 
November E.A. for complete 
Blackstar Range Details

Full Range of 
Multimeters from 

$169 and 
Accessories
Available

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

Express delivery throughout 
Australia and South Pacific

»DAT HX LTOo 

(Incorporated in N.S.W.)
129 Queen Street, Beaconsfield
P.O.Box 37 Beaconsfield NSW 2014

VISA
welcome here

Jq bonHcord

Tel : (02) 698 4776 Telex : AA71958 Fax : (02) 699 9170
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BARGAIN

Output Attenuator

Beat Triggered Strobe

Bonus Offer

NOW a GREAT SPECIAL at $119.00
SCREECHER CAR

Alarm

INVERTERS INVERTERS

TOP
VALUE

Toroidal Power

Jack 
O'Donnell 
Managing 
Dirtector

SPECIFICATIONS: 
Frequency Range 
Accuracy 
Output Waveforms 
Output Level

■ Outgoing message variable from 30 to 120 sec.
• Announcement-only mode
• Incoming message is voice controlled
• Incoming call can be monitored

* Rapid erase
• Has built-in microphone - great for dictation 

A 0512 Normally $199. This 
month 50 only at $149 
(No back orders at this price)

Add more life to your next party!
Flashes in time to your music, or as normal 
strobe. Exclusively customised by ALTRONICS^^ 

into our H 0480 Instrument Case. Includes silk-^^H

Powerhouse 600W Inverter
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 fluros) electric 

motors and much more. It can be used either as a portable or a permanent fixture.
• Manual or Auto Start facilities • Low battery cut-out.

In testing audio circuitry it is necessary to have an 
accurate audio signal source. It even allows you 

to test 455kHz IF stages!

(See EA Aug '86) 
Ear Splitting 110db Modulated 

Tone
Now our top selling car alarm. Two sensor inputs - normally open and nSFffially closed, enable 

simple connections to door, bonnet, boot light, switches etc.

Get 240V AC Mains Power from your battery with these handy DC 
to AC inverter kit sets

Many combinations to choose from: 

300 Watt 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 cn" ie, 
battery can be left permanently connected if 
required. • Voltage Regulated • Current 
Regulated • Current Overload unit self limits

Complete Kit 

K6750 $279.00

We will include a set of 4 Car Alarm WARNING stickers ($3.95 value) 
ABSOLUTEL Y FREE with every Car Alarm Kit ordered this month.

The Protector 
Alarm Kit 
(See SC Feb '88) 

This refined car burglar alarm has 

about every feature you could 
possibly want to keep would-be 

thieves away. 
Features: 

Internal & External Sirens 
Dash Lamp Flasher 
Battery back-up 

Delayed and Non-delayed inputs 

Easy to build and install 

K 4370 Was $129.00

Why waste your time with other suppliers? Altronics can deliver any 
of these quality products to you tomorrow — just phone your order 
TOLL FREE on 008 - 999 - 007 for the best service in Australia

Country clients please allow an additional 48-72 hours

CALLMASTER DUAL TAPE 

TELEPHONE 
ANSWERING 

MACHINE 
Why pay $299.00?

screened panel.

K 5790 Was $79.95 1
Now $75.00 (See AEM July '«5)

Tube Option
K 5795 $16.50 Now $15.00

Audio Frequency 
Generator

10Hz-lMHz 
+/- 3% +2Hz 
Sine/Square 

Sine: 8V RMS 
Square: 10V P-P 

-20db, -40db 
and fine adjust

Q1540 Normally $299
This month 
$249.00 SAVE $50

»«T TW1OOKHBO BTRO8E
-, aa 4^ ** f ******** w .. w ...

Transformers

Fully built and tested 

K 6755 $379.00

Kit version K 6770

$425.00
Fully built and 

tested 
12V Input K6774 
24V Input K 6775 ।-----

$525.00 । GI,EAT i 
I SAVINGS]

POWER POWER POWER POWER POWER 
POWER POWER POWER POWER POWER

These are the genuine Grain 
Oriented Toroid Transformers 
as used In Electronics Australia and 
Silicon Chip Magazine Projects.

Why a Toroid?
• Smaller size and weight to meet modern
"Slimline" requirements
• Low electricity induced noise demanded by 
compact equipment.
• High efficiency, enabling conservative 
rating whilst maintaining size advantages
• Lower operating temperature
• Simple, quick, single bolt mounting.

Sec.V.
12 + 12

25 + 25
30 + 30
35 + 35
40 + 40
45 + 45

100'S OF USES AT 
HOME AND AWAY

All models have 240V 
Primaries 

80VA (Watt) Models 
87 diam. 40mm H, 1.1kg, leads 200mm 
Normally $55 This Month $49

Cat No.
M 3020
M 3025
M 3030
M 3035
M 3040

Sec. V. 
12 + 12 
18 + 18 
25 + 25 
30 + 30 
35 + 35

160VA (Watt) Models
110 diam. 45mm H, 1.8kg, leads 200mm
Normally $65 This Month $59

Cat No.
M 3050
M 3055
M 3060
M 3065
M 3070
M 3071
M 3075
M 3080

Sec. V.
12 + 12
18 + 18
25 + 25
30 + 30
35 + 35
35 + 35, 15 + 15
40 + 40
45 + 45

300VA (Watt) Models
125 diam. 45mm H, 2.5kg, leads 200mm
Normally $79 This Month $69

Cat No.
M 3085
M 3086
M 3088
M 3090
M 3092
M 3100
M 3105K 4360 Great Value $39.95

PHONEORDER TOLL FREE ALTRONICS 008 999 007
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ONCI

Superb Redford Wireless Microphone 
System Uses Dual Diversity Receivers 

for long Range, Noise Free, Pure 
Fidelity Reproduction.

Breathtaking performance 
without signal drop-out or noise 
interference. The Redford 
Wireless Microphone 
System is virtually the ultimate in an 
Entertainer’s Microphone System (or for 
any roving microphone application for 
that matter!)
All the annoying wireless microphone 
characteristics such as “drop-out”, static 
and noise are completely eliminated by use 
of auto switching dual diversity 

receivers. The output of each receiver is 
continually monitored, with the strongest 
and clearest signal always selected.

"AM

(Mic. not included)

at jö

1

BW DIVERSITY

Dynamic Range exceeding lOOdb is 

obtained by employment of a patented 
special Parabola level compressor and 
dynamic expander.
FEATURES:
• No dangling Antenna or Microphone to 
get in your way • High Dynamic Range
• Standard “AA” Batteries give long 
powerful operation • Advanced 
Technology - Automatic Switching Dual 
Diversity Receiving System.

con2$729.OO

Please Note: 4 different operating frequencies are available 

( you will need to specifically nominate a desiredfrequency 

only if the equipment is being used in proximity with other 

Redford systems on the 200MHz band. Please specify if you 

have preference.

Freq, available: 202.1MHz, 202.4MHz, 202.5MHz and
203.7MHz 
ROAD 
CASE
C0120

$149.00

HAND-HELD MICS. 
STANDARD MIC. 

c 0122 $349.00 
SHURE SM58 INSERT 
(use with C 0122) 

c 0142 $259.00 
SHURE 
MIC.COMPLETE 

c 0128 $575.00

Portable PA System with inbuilt Dual 
Diversity Microphone Receiver

Just released, our powerful SOW RMS, wide range amplifier speaker system with inbuilt 

diversity wireless mic. receiver. FanUsic for outdoor and indoor functions where high quality 

sound and fade free wireless microphone is required. Ideally suited for auditoriums, sporting 

arenas and dance halls. Will accept a tape recorder or CD input and reproduce quality music 
The unit operates on 240VAC mains

Fantastic for aerobics groups. SAVE $400
This high grade system sells elsewhere for $1290 -

Altronics introductory price - only $899
C 0103 (202.4MHz)
C 0105 (203.7MHz)

Microphones - use atty of the Redford UHF 
Wireless microphones or Guitar Pick-up with 
this system.

VALUE

Passive Infra-Red 
Lite Guard 

Floodlight Control

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.

K2555 $79.00

c

The operating 

range Is a 
minimum of 50 

metres (this can 
often be extended 

to 200 metres and 

more in normal 
circumstances)

GUITAR 
PICK-UP

LAVALIER 
MIC.
C0132

$349.00

ANTENNA 
C0160 

$79.95 
Extension 
Antenna can 
be roof 
mounted for 
EXTRA long 
range.

o STEREO FM ~
TRANSMITTER ©

MINI MITTER 
i FMSTEREO 
i TRANS- 
c MITTER

(See Silicon chip Oct 88)
Turn your CD player Into a Mini FM Transmitter 

Converts CD signal to FM signal so you can tune in with 

your Walkman or portable radio • Powered by one 13V 

pcnlitc battery • Single IC circuit makes it easy to build.

K 1120 Normally $43.50
Now Only $32.00 SAVE OVER 25%

How often have you thought there could be a prowler 
outside your door? Install a Lite Guard & (once armed) 
any "guest'' will be floodlit when detected by thia highly 
senaitive Infra-Red Detector.
Specifications: • Raintight, outdoor, all weather operation • 

Operation Time: Adjustable 1 -20 mins • Sensitivity: Adjustable 
20*- 50,30 beams • A Ima hie to desired direction with 2 ball jointa 
• Switching Capability: 50OW max. incandescent • Operation 
Modes: OFF, AUTO, TEST, MANUAL, ON.

s 5350 was $135.00 SPECIAL 
ONLY $99.00 SAVE $36.00
Infra Red Movement 
Detector

Pulse Count 'type
Our 1989 model I RD now 

includes pulse count circuitry 
with a specific time delay between 

pulse sensing. Three pulses of IR 

radiation are required to trigger 

the detector. Features: Lens - 
wide angle & narrow angle 1 12V 
DC Powered.

S5301 $79 (3) for $180

PCB SHORTS LOCATOR
EA June 1989

AUTOMATIC NiCAD 
CHARGER

Ideal for PCB industry and 

hobbyist.
A small self-contained unit, 
battery operated.
Uses audio tone to locate shorts. 
Has three sensitivity ranges. User 

can thus concentrate on 

positioning of test probes without 
having to watch a meter. Simple to 

construct and operate.

K 2650 $29.95

De-Solder Iron Special $49.95

BATTEHT SELECT

'harger

'.2Ah

Tricks« charge « 20%

TIME 
fhcur»)

1O0>nAb 
KJOmAh 
SiOOmAh 
SOOctAb

Charge Trickle

Battery 
~9V
AAA

Charge

13mA
18mA
50mA 
SOmA

12.0mA

K 1650

»
$38.00

Ideal for service technicians and hobbyists alike. Allows components to be quickly and 
cleanly removed with one hand. Comes with a cleaning wand. Easy single handed 

action. Simple cleaning action. 240V AC, 50MHz, 30W SEC Approval W/22281

T1250 NORMALLY $59.95 YOU SAVE $10.00

At Last! Here is a fully automatic NiCad 
charger capable of charging just about all of 
the NiCads available.
Features include: Auto switching to trickle 

charge, charging state indicators and five 

selectable charging times.
Requires only 12 Volt AC power supply.

PHONFORDFR TOI I FRFF Al TROMIOR nna ooo nnv
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NiCad

Normally This Month

Normally

HEADPHONESM 2851 
M 2852 
M 2853 
M 2855 
M2154 
M 2156
M 6672

$ 3.75ea 
$3.25ea

$5.95 
$7.65
$8.95 
$6.95 
$12.50 
$17.95 
$16.50

This 
month 
$5.50 
$6.95 
$8.45 
$6.50 
$11.50 
$16.50 
$15.00

$ 4.50ea 
$3.95ea

$2.99ea
*2.50ea
$1.99ea

150mA
300mA
500mA 
150mA
1Amp
2 Amps 
1 Amp

NEW 

TOP 
VALUE AVIATORS 

HEADSET 
WITH OIL 

FILLED EAR 
CUSHIONS

Now 
available 

from 
Altronics 
Dealers

Back Up Battery 12V 
1.2AHS5065 

$29.95

Super Low 
Price on EA8 
Sector 
Burglaf®£RÎ 

Alarm

CaLNo.
3 5020 AA 1.2V 
SOOmAh
10 up 
25 or more 
S5021 AAA 1.2 V 
1S0mAH
10 upK1685 

$23.50

All mains Transformers 
Primaries 240V - Specifications 

listed refer to secondary windings.

61/2" WOOFER/Midrange 
30Watt RMS 50W Max.

C 3055 WAS $29.95
NOW ONLY $24.00

Sensation!, 
FROM $1.99

10" WOOFER 
60Watt RMS 
100W Max.
C3065 
Was $69.00 
NOW ONLY 
$49.00

15" (375mm) WOOFER
Huge 120 Watts RMS 
Massive 200 W Max.
C3075

Normally $129
NOW ONLY $99
YOU SAVE $30

12" (300mm) WOOFER 
100Watt RMS 150W Max.
C3070
Normally $99
NOW ONLY $89

Microprocessor Controlled 
Detector Clips on to Sunvisor - 
Invisible from outside your 
vehicle - this fantastic high 
spec. Radar Detector detects X 
and K Band Radar up to an 
amazing 13kM.
A 1530 Normally $499

Save $100 this month
K1900

$149.50

Pssst...! Listen to this!
The realty exciting news is that all of 

these speakers are available at auch a 
low discount price for this month - but be 

quick - stocks are limitetL^^

• 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.

61/2" Mid Range 
30Watt RMS 50W Max. 

with sealed frame 
c 3045 Was $27.50 
NOW YOU SAVE

AT $22.00

lead acid batteries • Monitored battery voltage 
states charging current • Can add yean to battery 

life • Microprocessor controlled • Ideal for radio 

smatr-un and model racing car driven

Why pay $400 or more 
fora 

David Clark set?

C9070 ONLY
$169.00

12.6V CT
12.6 V CT
12.6 V CT
30V CT
0,12,15,18 V at
6,9,12,15V at
15,17.5,20,24,27.5,30V at

Ultra High Power Capacity '-4^ 
Polypropylene Bass Drivers

Our ALL NEW "Black" polyprop cone Bass Drivers exhbit quite astonishing low register 
reproduction. Power ratings quoted are conservative. Not the cheapest but definitely the BLS 
VALUE we know of - ANYWHERE.

MICROEYE 
VECTOR

The First Detector with 
GaAs Diodes

Until now GaAs diodes have only been used in 

sophistic«ted military radar equipment. The 

Microeye Vector is the first consumer electronics 

product equipped with this new technology. 

Why GaAs diodes make the difference 
• Lower threshold allows for a better signal to 
noise ratio • Lower signal conversion loss • 

Higher barrier reduces noise. Quite simply GaAs 

diodes increase the sensitivity of the Microeye 

Vector. • Simply plugs into your cigarette 
lighter socket or can be direct wired into your 

existing car wiring • Clips onto visor ® Detects 

mobile radar equipment • Highway/City/Modcs 

• Separate audio alerts for X and K bands 

• Visor bracket • Velcro • Cigarette lighter 

P"18' $399

8" WOOFER 
K 60Watt RMS 100W Max. 
' c 3060 Was $49.95 
Now $39.95 SA VE $10.00

Protect your Home or Business from Intruders with this 
“State of the Art” Burglar Alarm System and aave $$$ on the 

cost of commercial equivalents.
Features: • Alarm has 8 separate input circuits - 8 sectors can be 

monitored independently • Each input circuit is provided with an i 

indicator LED and a sector ON/OFF switch. • Individual rector 
isolation allows the user to be in some areas of the premises while 

others remain protected, eg Inside OFF, Ouside ON. • Inputs accept 
both normally closed and normally open sensors. • Two inputs 
provided with an entry delay (between 10-75 seconds). • Internal 
trip warning buzzer - alerts owncr/occupant of pending alarm 

operation - great for the "forgetful" amongst us. This buzzer is pre­

settable between 5 and 55 seconds prior to alarm.
• Unique circuit detects automatically when either N/O or N/C 

loops are either open circuit or dead short, eg someone Is trying to 
bridge reed switches etc. • Switched output can be used to send a 

silent alarm through an auto-dialler circuit or similar.
(See EA Jan/Feb’85 or our 1989 Catalogue for full features)

Kit (Less Battery Back Up)

Gel Cell Charger 
(See Silicon Chip July ’S»)

NEWBSwWl NEW
W NEW

b newI JX NEW
NEW

GENERAL PURPOSE MAINS TRANSFORMERS

HUGE SAVINGS ON SPEAKERS

SAVE 
NOW
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Design Quality Weather Proof Speakers and 

Sound Columns by Redford

250X165x120mm C 
630x165x120mm

• Rugged extruded aluminium construction • superb powdercoat industrial paint finish
• Engineered in Australia • Excellent reproduction • Superior to Imports - yet a fraction of the prlcel

Great for the back patio, 
swimming pool, games room, 

den, pool room etc.

Wide Range Weather Proof 
Extension Speakers for Your 

Stereo System
Redford is the solution for high quality sound reproduction outdoors, the five models to choose from "fill the bill" from aplications 

on boats to high grade paging and music entertainment installations.

RUGGED EXTRUDED CONSTRUCTION
These vibration free enclosures are constructed from die extruded heavy gauge aluminium and finished with incredibly durable 

industrial powdercoat enamel. The speaker ends are sealed with gaskets and tough moulded "LURAN S" UV resistant end caps.
The end result is "good looks" together with assured rugged durability for the Australian environment

EXCELLENT REPRODUCTION
The drivers have been chosen for wide range, low distortion, mid-range 
"presence" (essential for high grade vocal work) and high efficiency in general. 
Power Capacity: for short term the drivers will safely handle 150% of rated 

power, acoustic wadding is used to dampen bass resonance. Weather Proof 
Construction and use of “Doped Cones” foam plastic and cloth is sandwiched 

between baffle and front grill to prevent water ingress. A first for Redford is the 
use of a patented cone moisture repellant process process for all models.

Sound Column to Mic. Stand 
Adapter 

Ideal for portable PA systems.
Adapter simply screws into column speaker and on 

to standard 5/8" 27TPI microphone thread. 
Suits all spcakcrs/sound columns. Suitable for use 

on C 0505, C 0510 type microphone stands.

c 0990 $9.95

AUSTRALIAN
MADE J

415x165x120mm

STYLE CAT NO DESCRIPTION EACH PER PAIR STYLE CAT NO DESCRIPTION EACH PER PAIR
A C0932 SPKR CLM W/P 15W/4 OHM WHT 99.00 190.00 C C0945 SPKR CLM W/P 20W/100V BLK 179.00 330.00
A C0934 SPKR CLM W/P 15W/4 OHM BLK 99.00 190.00 C C0946 SPKR CLM W/P 20W/100V WHT 179.00 330.00
A C0938 SPKR CLM W/P 10W/16OHM WHT 99.00 190.00 C C0950 SPKR CLM W/P 40W/100V BLK 245.00 450.00
A C0940 SPKR CLM W/P 10W/16 OHM BLK 99.00 190.00 C C0955 SPKR CLM W/P 40W/100V WHT 245.00 450.00
A C0941 SPKR CLM W/P 10W/100V BLK 125.00 240.00 B C0970 SPKR CLM VIFA 100W/8OHM BLK 199.50 390.00
A C0942 SPKR CLM W/P 10W/100VWHT 125.00 240.00 B C0972 SPKR CLM VIFA 100W/8 OHM WHT 199.00 390.00
A C0943 SPKR CLM W/P 20W/8 OHM BLK 149.00 280.00 B C0974 SPKR CLM VIFA 40W/100V BLK 225.00 430.00
A C0944 SPKR CLM W/P 20W/8 OHM WHT 149.00 280.00 B C0976 SPKR CLM VIFA 40W/100VWHT 225.00 430.00

• BANKCARD • VISA • MASTERCARD • PHONE TOLL FREE 008 999 007 
• NEXT DAY JETSERVICE DELIVERY 

Country clients please allow an additional 48-72 hours

ALTROniO 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 Altronics Reseller right near you - check this list or phone 
us for details of the nearest dealer. Please Note: Resellers have to pay the cost of 
freight and insurance and therefore the prices charged by individual Dealers may 
vary slightly from this Catalogue - in many cases, however. Dealer prices will still 
represent a significant cost saving from prices charged by Altronics Competitors. 
Don't forget our Express Mall and Phone Order Service - for the cost of a local call, 
Bankcard, Visa or Mastercard holders can phone order for same day despatch.

WA COUNTRY ALBANY BP Electronics ■ 412681 ESPERANCE

STANDARD DELIVERY & PACKING CHARGE $5.50 to 1Kg $8 over IKg 
AUSTRALIA WIDE — We process your order the day received and despatch via. 
Australia Post. Allow approx 9 days from day you post order to when you receive 
goods
OVERNIGHT JETSERVICE Up to 3 Kg is $8.00 - 3Kg to 5Kg is $20.00 — We process 
your order the day received and despatch via. Overnight Jetservice Courier for 
delivery next day Country areas please allow additional 24-48 hours.
HEAVY HEAVY SERVICE — All orders of 10Kgs or more must travel Express Road 
- Please allow 7 days for delivery. $12.00 to 10Kgs. $15.00 over 10Kgs.
INSURANCE — As with virtually every other Australian supplier, we send goods at 
consignees risk. Should you require comprehensive insurance cover against loss 
or damage please add 1% to order value (minimum charge $1). When phone 
ordering please request "Insurance".
TOLL FREE PHONE ORDER — Bankcard,Visa. Mastercard Holders can phone 
order toll free up to 6pm Eastern Standard Time. Remember with our Overnight 
Jetservice we deliver next day.

Esperance Communications 713344 GERALDTON K.B.Electronics &
Marine 212176 KALGOORLIE Todays Electronics ■ 212777 KARRATHA Daves Oscitronic 854836 MANDURAH Lance Rock Retravision 351246PORT 
HEADLAND Ivan Tomek Electronics 732531 WYALKATCHEM D & J Pease 811132 NT ALICE SPRINGS Ascom Electronics 521500 Farmer 
Electronics 522388 ACT CANBERRA Bennett Commercial Electronics 805359 Scientronics 6241331 VICTORIA CITY All Electronic 
Components 6623506 SUBURBAN CHELTENHAM Talking Electronics 5842386 CROYDEN Truscott Electronics ■ 7233860 PRESTON Preston 
Electronics 4840191 COUNTRY BENDIGO KC Johnson ■ 411411 MORWELL Morwell Electronics 346133 QUEENSLAND CITY Delsound 
P/L 8396155 SUBURBAN CAPALABAKingsway Elecironics 3902399 WOODRIDGE David Hall Electronics8082777 COUNTRY CAIRNS Electronic World 
■ 518555 BUNDABERG Bob Elkins Electronics 721785 GLADSTONE Supertronics 724459 MACKAY Philtronics ■ 578855 ROCKHAMPTONAccess
Electronics (East St.) 221058Xanthos Electronics 278952 TOOWOOMBA Hunts Electronics ■ 329677 TOWNSVILLE Solex ■ 7724466 SA CITY Force
Electronic ■ 2125505 SUBURBAN BRIGHTON Force Electronics ■ 3770512 CHRISTIES BEACH Force Electronics ■ 3823366 ENFIELD Force 
Electronics ■ 3496340 FINDON Force Electronics ■ 3471188 LONSDALE Force Electronics ■ 3260901 COUNTRY MT.GAMBIER South East 
Electronics 250034 WHYALLA Eyre Electronics ■ 454764 TASMANIA HOBART George Harvey ■ 342233 LAUNCESTON George Harvey 
■ 316533 Nichols Radio TV 316171 NSW CITY David Reid Electronics ■ 2671385 CARINGHAH Hicom Unitronics 5247878 COUNTRY COFFS 
HARBOUR Coffs Habour Electronics 525684GOSFORD Tomorrows Electronics 247246 GRAFTON East Coast Electronic 431250 NELSON BAY Nelson Bay 
Electronics 813685 NEWCASTLE Novocastrian Elect.Supplies ■ 621358 NOWRA Ewing Electronics! 218412 RAYMOND TERRACE Alback 
Electronics 873419 WINDSOR M & E Electronics 775935 WOLLONGONG Newtek Electronics ■ 271620 Vimcom Electronics 284400
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Construction Project:

Simple FM receiver 
for the Gm band
Here’s part 1 of another project designed to encourage 
home construction of amateur radio equipment. 
Construction details will follow next month.

Listen to amateur radio on the 50 to 54MHz band, with this 
very simple unit. Most of the receiver functions are performed 
by a single IC, the new MC3363. This project will also form a 
basic ‘tunable IF’ receiver module for future converters, to 
cover other amateur bands.

by DEWALD DE LANGE
Integrated circuits that fulfill the IF 

(intermediate frequency) and demodula­
tion functions of a receiver have been 
around for many years. More recently a 
number of manufacturers have pro­
duced devices that directly accept RF 
signals in excess of 100MHz. This signal 
is internally mixed down to one or two 
IF stages before detection of the audio 
information.

If you buy a small portable AM/FM 
radio these days, it quite possibly con­
tains only one semiconductor compo­
nent. With only a small number of ex­
ternal components added, the final 
product can be very compact. Hence 
the proliferation of radios that are built 
into some pocket size format, or into 
headphones.

Some of these ICs are only suitable 

for narrowband FM (deviation less than 
+/-5kHz), as opposed to the broadband 
FM used for broadcasting (deviation 
equal to +/-75kHz). It is one of the for­
mer devices that we will be using for 
this amateur radio receiver.

We are referring to the MC3362/3/4 
series of ICs from Motorola. These are 
complete dual conversion superhetero­
dyne FM receivers.

Starting with the MC3362, it has two 
mixers, two IF amplifiers, two local os­
cillators (LO) - the first one with vari­
cap tuning - limiting, a detector and 
signal strength indicator. The MC3364, 
in addition to these functions, offers 
audio muting. To the MC3363 is added 
an RF pre-amplifier.

These ICs are intended for cordless 
telephones, CB radio and other narrow­
band communication applications. The 
specifications give an input frequency 
limit of 200MHz, with higher frequen­
cies possible if driven by an external 
local oscillator. We therefore thought it 
very suitable as an amateur radio re­
ceiver, starting with the 50 to 54MHz 
band.

Although the MC3363 offers the larg­
est number of functions, it is unfortu­
nately only available as a surface 
mounting device. Eventually we may all 
have to work in this small format, but it 
is unlikely that the home constructor 
will be prepared for it at this stage. We 
therefore decided to use the MC3362, 
which is available in the ‘old’ DIP (Dual 
In-line Package) format.

This construction project forms part 
of an ongoing series of basic modules 
for newcomers to amateur radio. Using 
this receiver as a tunable IF, in future 
articles we will be looking at frequency 
converters, to cover the other amateur
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bands. This will include a converter that 
can be used as a receiver for the 2m FM 
transmitter, published earlier.

Circuit operation
The block diagram in Fig.l gives an 

overview of the complete receiver. A 
separate low-noise RF pre-amplifier is 
used for increased sensitivity. The bulk 

of the other receiver functions are per­
formed by the MC3362, shown enclosed 
by a dotted line.

The first local oscillator (LO) is tuned 
to the difference between the received 
frequency and the first IF of 10.7MHz. 
For example, with a 50MHz input sig­
nal, the first LO frequency would be 39- 
.3MHz. The second LO frequency is 

fixed at 10.245MHz, being the differ­
ence between the first IF and the sec­
ond IF of 455kHz.

To keep the circuit as simple and 
cheap as possible, we opted for the 
older style manual tuning, rather than 
synthesizing the first LO frequency. The 
manual control does at least give a 
more direct ‘feel’ for what is on the air,
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Fig.3: (a) IC3’s pin 10 current is proportional to sii i; (b) IC3’s discriminator characteristic.

whilst also making a quick scan through 
the band possible.

After detection, the audio output 
from the MC3362 is amplified by a 
power amplifier for driving a loudspeak­
er. A metering circuit indicates the 
strength of the signal that is being 
picked up. A muting circuit allows for 
the suppression of audio noise in the 
absence of any RF signals. There is also 
an LED indicator for fine tuning and 
provision for AFC (Automatic Fre­
quency Control).

The complete circuit is shown in 
Fig.2. It may look rather complex, but 
the circuitry outside the MC3362 is ac­
tually quite simple. Although the inter­
nal operation of the IC may not be of 
importance to the constructor, we in­
cluded the schematic details for a better 
understanding of the overall receiver 
operation.

The RF signal from an antenna is 
firstly amplified by QI. The MOSFET 
BF981 is used for this purpose because 
of its low noise figure, typically around 
0.7dB. Transformer LI serves a dual 
purpose. It provides impedance match­
ing from the 50 ohm source to the high 
impedance required by QI for optimum 
noise figure. It also forms a tuned cir­
cuit with Cl, preventing signals at the 
image frequencies around 30MHz from 
mixing with the LO at 40MHz and en­
tering the IF stage.

The planned frequency converters, 
covering other amateur bands, will be 
selected with SWL The EXT position 
provides direct input to the MC3362, 
which could be used for an external 
converter.

The two mixers of the MC3362 are 
double-balanced for greater isolation 
between the RF, LO and IF ports. 
Being active devices, both exhibit con­
version gains of around 20dB.

The first local oscillator is a VCO 
(Voltage Controlled Oscillator). The os­
cillation frequency is determined by L3, 

C3 and internal varicap diodes. Tuning 
of the receiver is achieved by varying 
the bias voltage to these diodes with 
VR2 (via pin 23 of IC3). R2 and VR1 
compensate for the non-linear voltage 
to frequency characteristics of varicap 
control, to provide a more linear tuning 
scale. R3 and R4 allow for small 
changes to the LO frequency as part of 
AFC feedback. C4 and C5 are required 
for stability.

The first IF filtering is done by the 
10.7MHz ceramic filter FL1. Its purpose 
is to reduce the image frequency of 
9.79MHz, which could also produce an 
IF of 455kHz, when mixed with the sec­
ond LO at 10.245MHz. The MC3362 
provides the correct source and load im­
pedances for a 330 ohm ceramic filter.

The second LO frequency is set to 10- 
,245MHz by crystal XI and the associ­
ated capacitors C6 and C7 at pins 3 and

4 of IC3.
The ratio C6 to C7 determines the 

amount of feedback or the ‘strength’ of 
the oscillation and has been intention­
ally made small to reduce harmonics - 
which are picked up as spurious signals 
by the receiver.

Another ceramic filter FL2 is used for 
the second IF at 455kHz. In this case, 
the MC3362 provides impedance match­
ing for a filter of 1.5 to 2k. A filter with 
a fairly narrow bandwidth of 15kHz was 
chosen, which is sufficient for the 
+/-5kHz deviation of narrowband FM, 
whilst still giving the receiver good se­
lectivity.

C8 and C9 at pins 8 and 9 of IC3 pro­
vides decoupling for the limiter circuit. 
The tuned circuit at pin 12, formed by 
L4, VC1, Cll and R6 is part of the 
quadrature detector of the MC3362 op­
erating at 455kHz. R6 determines the
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peak separation of the detector, or the 
frequency bandwidth over which detec­
tion takes place, as indicated by 
Fig. 3(b). The 68k value is an optimum 
for a peak FM deviation of +/-5kHz.

The current sunk at pin 10 of the 
MC3362 is proportional to the amount 
of ‘clipping’ taking place in the limiter 
stages and is therefor an indication of 
signal strength - see Fig.3(a). This dia­
gram is of course off-set by the gain of 
our RF preamp. The voltage across R5 
is amplified by IC4a to drive the signal 
strength meter Ml. The zero position of 
the meter is set with VR3.

down the rate at which muting takes 
place.

The detected audio output of the 
MC3362 at pin 13 passes through a 
5kHz low pass filter consisting of R16 
and C14 before attenuation by the vol­
ume control pot VR5 and power ampli­
fication by IC5.

It can be seen from Fig.3(b) that the 
FM detector (or discriminator) has to 
operate around the centre of its range 
or the detected audio signal will be 
clipped on one side. This means the re­
ceiver must be tuned to the exact centre

frequency of the incoming signal. Provi­
sion is therefore made for monitoring of 
the detector's operating level. The aver­
age signal on pin 13 is obtained by RIO 
and C13 and amplified by IC4d. When 
the output at pin 13 is at the correct 
level of 2.25V, the output of IC4d is at 
6V and both LED1 and LED2 are 
driven equally strongly.

The output of IC4d is further ampli­
fied by IC4c and used to automatically 
adjust the first local oscillator and so 
keep the FM discriminator in the centre 
of its range. This AFC (Automatic Fre-

Audio muting is provided with IC4b, 
which compares the output of IC4a with 
the level of VR4, the squelch control. If 
VR4 is set to below the output voltage 
of IC4b, the output of IC4c swings to­
wards the +12V supply and D4 be­
comes reverse biased, breaking the 
audio signal path between the MC3362 
and the power amplifier IC5. With the 
output of IC4b near ground level, diode 
D3 is reverse biased and the audio sig­
nal passes uninterrupted. C12 slows
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VHF Receiver

i a

A close-up of the PC board. There aren’t many parts, as the two main ICs do most of the work.

quency Control) function is activated 
with switch S2. To prevent detuning 
when switch S2 is closed, R18 and R20 
keep IC4c at the same 6V level existing 
at the output of IC4d.

The MC3362 has an FSK (Frequency- 
Shift Keying) comparator available be­
tween pins 14 and 15, for demodulation 
of data transmissions.

Performance
The receiver sensitivity is typically 

0.7uV (for 20dB (S+N)/N) directly into 
the MC3362, dropping to below 0.4uV 
with the RF preamp. The difference be­
tween the two may not seem significant, 
but the extra gain of the preamp also

helps to overcome latent interferences, 
such as those mentioned in the next 
paragraph.

You will notice apparent signals at 51- 
,225MHz and 52.137MHz, even with no 
input applied. The first is the fifth har­
monic of the crystal-controlled LO at 
10.245MHz, being ‘picked up’ by the re­
ceiver. The second is a result of the 3rd 
harmonic at 30.735MHz coming through 
as an image frequency. However, these 
spurious responses will only be a prob­
lem with very small signals (less than 
lOuV) close to these frequencies 
(+/-15kHz). They appear to be una­
voidable with the use of the MC3362 at 
these frequencies.

Fig.5: The selectivity 
response of the 
receiver - determined 
primarily by ceramic 
filter FL2.

The measured frequency response of 
the receiver is shown in Fig.5, which is 
basically determined by the characteris­
tics of ceramic filter FL2. We used the 
Murata CFU455E2 in the prototype, 
but the CFW455E will improve the out- 
of-band attenuation to about -50dB.

The image rejection measured be­
tween 27dB and 35dB over the band 
(RF preamp in).

The AFC operating range varies be­
tween 9kHz and 29kHz over the band. 
The range can be increased by reducing 
the value of R4, but that would also re­
duce the receiver’s selectivity.

Because of variations between differ­
ent varicap diodes and tuning pots, the 
tuning dial may not be completely accu­
rate over the whole scale and there may 
also be slight drift with time. Use the 
AFC feature to automatically adjust for 
short-term drifts. ®

NEXT MONTH
The second article will describe the 
construction of our new simple 
VHF FM receiver, plus 
commissioning. Stay tuned!
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Begins overleaf:

A New Series on 
BASIC ELECTRONICS
Starting this month, we’re launching a new series of articles 
written especially for the newcomer to electronics, who would like 
to learn the basics of electronics from the very start. It’s been 
quite a while since we ran the last such series, so a new and up 
to date successor is very much in order.

The author of our new series is Peter Phillips, our technical editor, 
who is well qualified to write it as he has over 15 years’ 
experience in teaching electronics. And here is Peter’s general 
introduction to the series:

My own introduction to electronics began some 30 years ago, with a general in­
terest in ‘things electrical’. Little DC motors, lamps, buzzers and the like, even a 
crystal radio all played their part in my childhood. But perhaps the most significant 
contribution to my interest was the magazine then called Radio, TV and Hobbies. 
My father never missed an issue, and I would often browse through one of the 
copies from the pile stored in the garage.

As I grew up, the name of the magazine changed to reflect the technology it rep­
resented. Gone were the model aeroplanes and other hobbies, replaced now with 
electronics and more electronics. Bewildering to say the least for a lad with no 
training, but what an influence it had on me! How much I learned from my reading 
is hard to say, but somehow, when the time came for me get serious and enter the 
work force, electronics seemed the natural choice.

To be invited some 30 years later to write a new series of articles on Basic Elec­
tronics for this very magazine, now known as Electronics Australia, seems on the 
one hand a great honour, and on the other, a responsibility that is almost awe­
some. I learnt so much from R, TV & H all those years ago, and I’d like to repay 
that debt by helping another generation of youngsters get the same kind of intro­
duction to this fascinating and exciting technology.

But can I impart that same sense of simplicity and friendliness that helped shape 
my own life? I can only try...
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Basic Electronics - Part 1

Volts, amps & ohms
To begin our journey into the fascinating world of electronics, 
we need to look at the basic ideas of electricity. Here we 
introduce the idea of electrical pressure or ‘voltage’ - 
measured in volts, the flow of charge or ‘current’ — measured 
in amperes or amps, and the resistance to that flow — 
measured in ohms. It’s all starting right here, so why not join 
us?

by PETER PHILLIPS
Experimenting with electricity can be 

traced back to the ancient Greeks. 
While Homer wrote his Odyssey and 
Jason sought the Golden Fleece, others 
were marvelling at the phenomenon of 
making human hair stand on end with a 
rod of amber freshly rubbed on the fur 
of an unsuspecting goat. At the time 
nothing very useful came of this, except 
to scare some peasants and excite a few 
philosophers, but the ground work was 
in place for studies to be undertaken 
many centuries later.

In fact, it was to take nearly 2000 
years before the word ‘electricity’ was 
even established. An English surgeon, 
one William Gilbert, circa 1600AD, is 
attributed with having derived the word 
from the Greek term elektron (meaning 
amber). In a book titled De Magnete, 
he went on to identify materials as ei­
ther ‘electrics’ or ‘non-electrics’ - 
predecessors to the terms now known as 
conductors and insulators.

However it was to take another 180 
years or so before studies in electricity 
started to get away from the phe­
nomena associated with rubbing things 
together. Static electricity is hardly a 
force of any use other than to produce 
sparks, and it wasn’t until Luigi Galvani 
hung some frogs out to dry that a useful 
source of electricity was developed.

Galvani, in 1790, was prompted to re­
search the reason behind dead frogs 
‘twitching’ when they were hung over 
an iron railing. The reason, of course, 
was that the acidity of the frog’s inter­
nal juices, in combination with various 
metals (iron railings and the like) pro­
duced an electrical voltage, sufficient to 
cause a current to flow in the muscles of 
the hapless frogs. The greatest discov­
eries have the most humble beginnings 
it seems!

It was Alessandro Volta who actually 
developed an electric cell of any use, 
paving the way for the technology we 
know as electricity. He is commemo­
rated by the term ‘volt’, just as many 
other electrical terms owe their name to 
a pioneer of the field. Because the idea 
of voltage is so fundamental to electron­
ics, it deserves discussion before any 
other electrical quantity.

What is a voltage?
A voltage is often described as an 

‘electrical pressure’, implying that its 
presence is essential if something elec­
trical is to happen. For example, light­
ning is caused by a very high voltage ex­
isting between a cloud and another 
point. If the other point is Earth, as it 
often is, a lightning strike will occur.

The main thing to understand is that a 
voltage occurs between two points, and 
is often referred to as a potential differ­
ence. A battery has a voltage, or poten­
tial difference, between its two termi­
nals, and the value of the voltage de­
pends on how many cells are inside the 
battery.

A voltage is actually caused by one 
point having more or less electrons than 
another point. An electron is the basic 
unit of charge, and an atom with more 
electrons than protons will exhibit a 
negative charge, while one lacking its 
full complement of electrons will pos­
sess a positive charge. A voltage is 
therefore created when one point has 
excess electrons and another has a defi­
ciency of electrons, as shown in Fig.1. 
Why an electron has an electric charge 
is another matter, which is my way of 
saying I don’t know anyway. (For that 
matter, no-one really knows, even 
now.)

What is a current?
An electric current is nothing more 

than a flow of electrons. When you 
think about it, flowing electrons repre­
sent man’s most used energy source - 
amazing when you consider that the 
electron is one of the smallest particles 
known! The voltage is the force that 
causes the electrons to flow in the first 
place, and if no voltage exists, no cur­
rent (or flow of electrons) will occur.

Current is measured in amperes, usu­
ally abbreviated as the amp, in which 1 
amp equals 6.25 x 1018 electrons flowing 
past a given point each second. This 
quantity of electrons is also called a 
coulomb, meaning an amp therefore 
corresponds to a coulomb of charge 
flowing per second. However, there is 
one minor point to clarify - in which 
direction does current flow?

When electricity as a science was not 
fully understood, it was realised that an 
electric current was something that had 
a direction, even if the nature of the 
current was a mystery. It was decided 
that this direction was from positive to 
negative, and everyone was happy until 
the nuclear age was born and the elec­
tron was discovered. It was then that 
the true nature of an electric current 
was discovered, with the sad realisation 
that all the theories about direction of 
an electric current were wrong - it ac­
tually flowed from negative to positive.

By this time, many text books had 
been written, and everyone involved in 
the technology accepted that current 
flowed from positive to negative. To

LACKING-^ EXCESS
ELECTRONS K X ELECTRONS

^VOLTAG?

—H<|||F—
BATTERY

Fig.1: A voltage always exists 
between two points, and occurs if 
one point has more electrons than 
the other. The greater the difference 
in the electron numbers, the higher 
the voltage.
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Fig.2: When a voltage source is 
connected to a circuit, current will 
flow. The current will cause an effect, 
such as incandescent heat in the 
case of a light globe.

Fig.4: Current in a circuit is controlled by the voltage (V) and the resistance 
(R). In (a), if R is assumed to be fixed, the current will vary directly with the 
voltage. More volts - more current. In (b), if V is assumed to be fixed, the 
current will vary indirectly with the resistance value. A high resistance will 
therefore give a low current and a low resistance will allow a high current.

change all this was not only too big a 
job, but it would achieve very little, as 
the actual direction was unimportant, 
rather it was important only to realise 
that current had a direction.

So, it has become established practice 
to refer to current as being that electri­
cal quantity that flows from positive to 
negative, while electrons flow from 
negative to positive. The fact that they 
are basically one and the same thing is 
one of those anomalies we have to live 
with.

There is no universal standard how­
ever on how to teach electronics, and 
over the years I have taught the princi­
ples of electricity using both directions 
for current. Fortunately, providing one 
is consistent, it turns out not to matter 
very much, and I shall use the conven­
tion that current flows from positive to 
negative. This means that arrows associ­
ated with the various electrical symbols 
will point in the same direction as that 
assumed for the current. It just makes 
things a little easier.

The next thing to discuss is the rela­
tionship between voltage and current. 
For example, what limits the amount of 
current if a voltage exists between both' 
ends of a conductor? In a word: the 
resistance of that conductor.

Resistance
A commonly used analogy to electric­

ity is plumbing, that is, water flowing in 
a pipe. In a water reticulation system, 
the amount of water that will flow (= 
current) is determined by the water 

Fig.3: In (a), the water flow is limited by the narrow diameter water pipe. In 
(b), the current is limited by the resistance of the connecting wires and that 
of the circuit being operated from the voltage source.

pressure (= voltage) and the diameter 
of the pipe. In other words, the charac­
teristics of the medium carrying the flow 
also determine the amount of flow, as 
depicted in Fig.3(a).

In an electrical system, the term 
resistance, as shown by the wriggly line 
symbol in Fig.3(b) is used to identify 
the opposition presented to the passage 
of a current. Resistance may be the re­
sult of a component designed deliber­
ately to provide it, known as a resistor, 
or simply the characteristics of the con­
ductor.

All materials capable of carrying an 
electric current possess resistance, and 
some materials have more resistance 
than others. Gold is an excellent con­
ductor, copper rates fairly well, while 
ceramics, plastic and other similar ma­
terials have an extremely high resist­
ance. This latter group are known as in­
sulators , and will only conduct a current 
under highly adverse conditions, known 
as breakdown.

Resistance is measured in ohms, after 
George Ohm, a German scientist who 
formulated the most basic electrical laws 
of all, now called Ohm’s law.

Ohm’s law
While I hope to keep this series rela­

tively free of mathematics, there are 
some things that can only be described 
with mathematical equations. The first 
set of equations are those known as 
Ohm’s law, and relate the three electri­
cal quantities already described: volt­
age, current and resistance.

Before looking at the maths, we need 
to assign a letter to represent each of 
these quantities, as otherwise the equa­
tions will look rather clumsy.

It is standard practice to identify 
resistance with the letter R and current 
with the letter I. A voltage is usually 
represented by V, but sometimes E (for 
electromotive force, or EMF) is used.

As you will see later on, a voltage can 
be either in the form of an applied volt­
age, from a battery or other source of 
power, or it can be a voltage drop. 
Common practice is to refer to the ap­
plied voltage as E and a voltage drop as 
V. It doesn’t really matter, as the maths 
are still the same, but I will use this 
convention.

For a given value of resistance, the 
amount of current flowing in a circuit is 
directly proportional to the applied volt­
age - that is, the higher the voltage, 
the higher the current. For a given 
value of voltage, the current flowing in 
a circuit is inversely proportional to the 
resistance of the circuit. This means the 
higher the resistance, the lower the cur­
rent. Fig.4 shows the idea, where (a) 
has the variable voltage and fixed resist-

Fig.5: The relationship of current to 
the applied voltage and the circuit 
resistance is shown by using (a) as 
the reference. If the resistance is 
doubled from 1 to 2 ohms, the 
current will halve (b), while halving 
the resistance (c), doubles the 
current.

ELECTRONICS Australia, January 1990 117



Basic Electronics
anee, and (b) the fixed voltage with the 
variable resistance.

It was Ohm who put this together by 
actually putting a numerical value to 
resistance. The standard unit of resist­
ance is now referred to as the ohm, in 
which 1 ohm equals that resistance pre­
sent in an electrical circuit when 1 volt 
causes 1 amp of current to flow. If the 
resistance is doubled to 2 ohms, then 1 
volt will now cause 0.5 amps to flow. 
Halve the resistance and 2 amps will 
flow. This is all shown in Fig.5.

The fundamental electrical equation is 
therefore I = E/R (or V/R). From this 
equation, two others can be developed 
by rearranging the terms to give E = IR 
and R = E/I.

Because these equations are so basic 
to the technology, they must not only 
be understood, but committed to 
memory. A useful way of remembering 
Ohm’s law is with the triangle shown in 
Fig.6. To find the equation for any 
term, cover that letter with your finger. 
The equation to find it will be given by 
the remaining letters.

Fig.6: A handy way to remember 
Ohm’s law. To find the equation for 
any term, cover that term with your 
finger and the equation will be the 
arrangement of the remaining terms. 
For example, if you cover the letter I, 
the remaining terms will be E/R. Just 
remember that E is at the top of the 
triangle.

Flg.7: Voltage drop can be explained with a water analogy. In (a), the pressure 
drop equals P1-P2. Shut the tap however, and PI will equal P2. In (b), the 
voltage drop (V3) is equal to V1-V2. Again, if the switch is opened, resulting in 
no current flow, V1 will equal V2, and V3 will be zero volts.

Fig.8: Measuring electrical values requires the voltmeter to be connected 
across the points in question and the ammeter to be placed so that the 
circuit current flows through the meter. Resistance measurement must be 
undertaken with at least one end of the resistor disconnected from its circuit.

Ohm’s law at work
There is one unassailable fact - 

Ohm's law is never wrong. There are 
times when it may appear to be violat­
ed, but other factors will be responsible 
- either that or your maths are wrong!

Another point to make at this early 
stage is that, despite the apparent sim­
plicity of Ohm’s law, complete under­
standing of the implications can be sur­
prisingly difficult.

Because Ohm’s law is the starting 
point of electrical theory, we need to 
look at some of the measuring instru­
ments that can be used to analyse what 
has been discussed so far. Although 
three separate instruments can be iden­
tified, they are usually lumped into one 
instrument, commonly called a multime­
ter. The instruments are the ammeter, 
used to measure current, the voltmeter 

(for voltage measurements) and the 
ohmmeter, which measures resistance.

In later parts of the series, I’ll de­
scribe these instruments in greater de­
tail, but for now we’ll look at how to 
use them.

Measuring voltage
The most useful instrument of all is 

the voltmeter, which is also the easiest 
to use. Because a voltage always exists 
between two points, a voltmeter is sim­
ply connected to the two points in ques­
tion. Often one of these points is called 
the ‘common rail’ of the circuit, and 
voltages are measured with respect to 
this point. In many circuits, the negative 
side of the voltage source is connected 
to the common, although this is by no 
means standard.

If a voltage drop is being measured, 
the voltmeter is simply connected across 
the ¡component creating the drop. A 
voltage drop can be explained by the 
‘water in a pipe’ analogy, by equating it 
to a loss in water pressure due to a 
blockage in the pipe. The pressure be­
fore the blockage will be higher than 
that available after it, and the difference 
between the two is the ‘pressure drop’. 
However, the pressure drop will only 
occur if there is a flow of water; other­
wise, the static pressures either side of 
the blockage will be the same.

This also applies to an electrical cir­
cuit, in which a voltage drop only oc­
curs if current is actually flowing. This 
is a most important point, and is shown 
in Fig.7 with both the plumbing analogy 
and the electrical circuit. If the water 
flow is stopped by shutting the tap, both 
gauges will register the full pump pres­
sure. Similarly, if the switch in the elec­
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trical circuit is opened, both voltmeters 
will show the battery voltage.

Of course, it is possible to determine 
the voltage drop by using Ohm’s law. In 
the case of Fig.7(b), the voltage drop 
will equal IxR. Also, if the voltages VI 
and V2 are measured, (in this case VI 
equals E, the applied voltage), the volt­
age drop will equal V1-V2. Placing the 
voltmeter across the resistor R will 
allow the voltage drop to be measured 
directly. Because current flows from 
positive to negative, the voltmeter must 
be connected as shown to ensure it 
reads upscale.

Measuring current and 
resistance

Measuring current is a bit more diffi­
cult than voltage measurement, as the 
current being measured has to actually 
flow through the ammeter. This means 
the current path has to be cut to allow 
the insertion of the ammeter, which is 
often difficult in practice.

For the meter to read upscale (or 
show the correct polarity for a digital 
meter), the meter leads must be con­
nected in the right polarity. For a cor­
rect indication, the current must enter 
the meter at the positive lead, and exit 
at the negative. By the way, another 

fundamental fact is that the current en­
tering the meter must equal the current 
leaving it, even down to the last elec­
tron. Resistance measurement requires 
an ohmmeter, which is a meter 
equipped with an internal battery and 
suitable circuitry to make the meter into 
an ohmmeter. There are two important 
points to observe with resistance meas­
urement: the resistor being measured 
must have at least one end disconnected 
from the circuit, and you, the measurer, 
must not hold on to the resistor leads 
during the measuring process.

In the first case, if the resistor is not 
disconnected, other components in the 
circuit may give false readings, as will 
be explained in the next part of this 
series. In the second instance, the 
human body can conduct electricity, and 
if you connect yourself across the resis­
tor, the ohmmeter will measure your 
resistance, as well as that of the resistor 
under test. This will result in a lower 
value, caused by the parallel path re­
sulting from your contact with the resis­
tor.

Summary
This first article in our series has only 

dealt with voltage, current and resist­
ance. These three quantities are all re­

lated by Ohm’s law, and if any two are 
known, the third can be calculated. 
Measuring any of these quantities re­
quires a suitable meter, usually incorpo­
rated in a multimeter. The multimeter 
can be either of the analog (moving 
pointer) type, or the more common 
digital multimeter.

All measurements require the connec­
tion of two leads, which, for voltage 
and current, must be connected with re­
gard to polarity. The voltmeter is con­
nected either across the component to 
measure voltage drop, or between a 
point and the common line to measure 
the voltage at that point. An ammeter 
requires the circuit to be broken to 
allow insertion of the meter.

Resistance measurement requires the 
resistor to be disconnected from all 
other points of the circuit, including the 
operator of the meter. See Fig.8 for a 
summary of the connections when mea­
suring these electrical values.

Next time we will examine resistance 
and resistors as a topic. Here you will 
learn about such terms as series and 
parallel resistors, a few more equations, 
the resistor colour code and scientific 
notation. And before long you will be 
able to start figuring out some circuits 
and really getting into electronics. ®
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AT&M
ELECTRONIC PRODUCTS FOR INDUSTRY & EDUCATION

AUSTRALIAN TEST AND MEASUREMENT 
Pty. Ltd. 28 Hotham Parade, Artarmon, NSW. 2064 

Phone 906 2333 FAX 438 4219

AT&M Produce High Quality Electronic Construction Kits using professional grade components and techniques for 
industrial applications, education and research.The kits are all developed in our laboratory and include individual 
instruction and application booklets showing theory of operation , construction methods and testing.
Our products are for serious work and can form the basis of many types of electronic equipment and systems.

WRITE, PHONE OR FAX FOR OUR CATALOGUE
ALL PRICES FOB ARTARMON... PLUS 20% SALES TAX IF NYPIACNBUE...FREIGHT $8.50 PER ORDER

16 CHANNEL REMOTE CONTROL (TX) 
ATM22 is a 16 Bit parallel to serial con­
verter encoding 16 static or changing inputs 
to a serial data stream at 5 frames/Sec.

ATM22 $64.50

TRANSCEIVER 
ATM24 clip-on Application 
PCB for 22&23, twisted pair 
+ opto coupled current loop.

ATM24 $29.00

16 CHANNEL REMOTE CONTROL (RX) 
Companion receiver, serial to parallel 
decoder. 16 outputs, useful as switchboard 
repeater etc. Range to 4Km with ATM24 

ATM23 $64.50

3 DIGIT COUNTER 
Bright Orange dis­
play 1.5MHz count, 
latch & reset + 5V @ 
50mA. Interfaces 
with CMOS or TTL, 
MSD decimal point 
can be illuminated.
Used with ATM04 or 
ATM07 for frequen­
cy measurement etc. ATM01 $28.00

10MHz TIMEBASE
Xtal controlled Osc./Divider 
10M to 1Hz in decades.

ATM07 $42.00

10KV ANALOGUE ISOLATOR 
Precision 0.05% V/F/V. IV in, 5V out 
12V @ 10mA each side, 10KV coupler.

ATM16 $59.00

6 DIGIT
BATCH COUNTER 
Preset from 1 to 
999999, counts from 
input clock down to 
"0", stops clock & 
turns off relay 
driver. On board 
500mA 50V relay 
driver transistor.

ATM12 $62.50 For batch size counting.

8 BIT UART 
Parallel/serial/parallel TX & 
RX, 6 Baud rates, RS232 I/O.

IR BARRIER 
Break apart TX/RX 
for security etc. range 
to 15 Metres, NO/NC 
outputs 12V @ 30mA. 
Noise & sunlight im­
mune simple align­
ment, no lenses. For 
security,product 
counting, photography 
eg nocturnal flash trigger. ATM20 $33.00ATM18 $55.00

PRECISION V/F 
CONVERTER 

Input 0 to IV, output 
2KHz to 7KHz 
0.03% accuracy. Zin 
500K open collector 
output, single + 12V 
supply @10mA. 
Compensated 
against temp. & 
supply drift. Inter­
faces directly to ATM09 for complete data 
conversion link.

ATM08 $35.50

LCD VOLTMETER 
3V2Digit Hi contrast, ±199.9 
mVsens. 9 V supply@ 1mA, Zin 
100MQ

ATM14 $38.50

PRECISION F/V 
CONVERTER

Input 2KHz to 7KHz 
output 0 to 5V 
±0.03% accurate, 
single 12V supply @ 
10mA.
Matched to ATM08 
for noise immune 
N/F/N conversion via 
opto couplers or data 
communication via 
radio,telemetry, 
modem or fibre optic link. ATM09



4 OUTPUT SWITCHING REGULATOR 
Input 10 to 30VDC, output + 5V @ 1.5A, 
-5V @ .LA, + 2V @ ,1A, -12V @ ,1A 
Short circuit proof, O/Temp proof, High 
efficiency & low ripple.

ATM10 $50.50

4 DIGIT COUNTER
Bright orange 1/2" displays 
counts to 4MHz latch,reset, 
overflow, 5V @ 75mA.

ATM13 $54.50

MULTI TIME BASE
Clips on to ATM13 & converts it to 50MHz 
4 range Dig. Freq. Meter. 3 Dec. points & 
3 Led annunciators. Interface to HCMOS 
& TTL logic. Blinking Led shows "on"

ATM21 $38.50
FIBREOPTIC 

MODEM 
Full duplex DC to 
500KB d with 1mm 
plastic cable 5V 
TTL in/out. Pwr 
drain 15mA Easy 
connection and 
preparationof 
ESKA EXTRA 
F/O cable.

CRYSTAL 
TIMEBASE 

Outputs 
32KHZ, 4Hz, 
2Hz, 
lHz,0.5Hz 
5V @ 1mA. 
&Precision 
pulses ISec, 
500mSec, &

ATM04 $28.50 250mSec.

4 DIGIT COUNTER
4MHz W/latch & reset, 1/2" Orange dis­
plays TTL I/O 5V @ 75mA.

ATM02 $42.00

RECIPROCAL CALCULATOR 
16 bit with 16 bit accumulator for 
converting elapsed time to frequency etc. 
Used for measuring vehicle speed, pulse 
rate, shutter timer and others where 
start/stop signals are to be converted to 
KM/H, M/Sec, Beats/Min. etc.

ATM06 $28.50
9M 59.9 SEC 
COUNTER

4 digit counter for 
totalising 10Hz 
input frequency 
for general pur­
poses such as 
stopwatch. Latch 
& reset count plus 
overflow avail. Hi 
brightness Orange

ATM11 $ 38.50 digits, 5V @75mA

AT&M QUALITY
Only industrial grade com­
ponents are used in our kits, 
they are designed for long life 
& hard work. Each kit has an 
instruction manual with full 
schematic diagram plus con­
struction & testing details.
New kits are constantly being 
developed, contact our dis­
tributors for further details.

6 DIG. UP/DOWN COUNTER 
Counts to 4MHz, RST Latch & U/D select, 
1/2" bright Orange Displays, 5V @ 100mA.

ATM19 $58.00

AT&M KIT STOCKISTS

SPECIAL
ATM 17 DIGITAL STORAGE 

ADAPTOR...AS PER DEC. EA

BASIC KIT$161.50 CASE $23.00
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NEW PRODUCTS
State of the Art
As in previous Annual Digest issues, we have a much wider 
survey of new products here than in a normal issue. And 
they’re divided into basic categories, to make it easier for you 
to find those in which you’re most interested. Note that home 
electronics, solid state devices and computer products are 
presented separately, in their own sections of the book...

Tiny DC 
piezo buzzer

Kingstate International has released 
what is probably the smallest DC driven 
piezo buzzer. Only 13.8mm diameter x 
7.5mm in height, the KPE242 is ideal 
where PCB saving is essential.

With a continuous tone of 4000 Hz, 
the KPE242 is suitable for DC oper 
ation from 3 to 16 volts. Current con­
sumption is a small 7mA at 12V DC, 
while the sound pressure level at 30c 
m/12V DC is a minimum 70dB.

For further information contact IRH 
Components, 32 Parramatta Road, Lid- 
combe 2141 or phone (02) 648 5455.

LCD switch
The Pixie Graphic LCD switch from 

Industrial Electronic Engineers is a 
device which brings new capabilities to 
data interfacing.

The graphics panel incorporates 864 
pixels on a 24 x 36 matrix, using the 
latest supertwist technology to provide 
very wide viewing angle and high con­
trast. It also includes LED backlighting, 
for environments with low level ambient 
light conditions.

When coupled with lEE’s drivers and 
software, the ‘Pixie’s’ provide flexibility 
never before seen in a switch. The 

switch can be programmed to display 
various images, commands or signs - in 
fact any graphics or alphanumeric 
character.

Activation of the switch mechanism is 
through a simple pressing of the display 
panel. Applications include vending 
machines, control panels, elevator 
operation, vehicle systems and many 
more.

For further information contact M.B 
& K.J Davidson, 17 Roberna Street, 
Moorabbin 3189 or phone (03) 
555 7277.

Solid state relays
Allen-Bradley Solid State Relays pro­

vide control of AC loads. Manufactured 
by General Hybrid Ltd, UK (formerly 
Allen-Bradley), they are available with 
control voltages of 90-280V AC or 
3-32V DC.

Maximum load current ranges from 3 
to 110 amps with load voltage from 12V 
AC to 530V AC rms.

Three basic types are available: indus­
try standard, chassis mount, in-line PCB 
and flat pack PCB. All are fitted with 
an internal snubber circuit and are opto 
isolated to 4kV.

For more information contact Allan 
Bradley, 56 Parramatta Road, Lid- 
combe 2141 or phone (02) 748 2652.

PLCC sockets
The PCS series of Plastic Leaded 

Chip Carrier (PLCC) sockets is de­
signed to accept Jedec type ‘A’ plastic 
leaded carriers on 1.27mm centres and 
allowing through-hole termination in 
board on a 2.54mm grid.

The sockets combine positive reten­
tion of the package with a high normal 
force (200 grams min), ensuring an out­
standing electrical and mechanical 
performance. They are available in 68 
and 84 positions and the phosphor 
bronze contacts are bright finished 90/10 
tin-lead over nickel. Internal standoffs 
ensure the proper positioning of the 
chip carrier, with four drain holes assist­
ing in cleaning after soldering.

Further information from Augat, Unit 
21/26 Wattle Road, Brookvale 2100 or 
phone (02) 905 0533.

Multi-conductor 
snake cable

Acme Electronics has released a new 
range of Belden audio multi-conductor 
snake cable which features individually 
shielded and jacketed pairs.

The new family of cable is designed 
for the interconnection of audio compo­
nents, such as console board equipment 
for the broadcast and recording indus­
tries. The loose tube construction allows 
for high flexibility, while the PVC outer 
jacket features an overall non-reflecting 
black matt finish for a low profile 
appearance.

Stocks of the new cable in 4, 6, 9, 12, 
16, 20, 28 and 32-pair versions are avail­
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able on short delivery. Standard lengths 
are 31, 76, 153 and 305 metres.

For additional information contact 
Acme Electronics, 205 Middleborough 
Road, Box Hill 3128 or phone (03) 
890 0900.

Ultra-thin
SMD capacitors

Murata Manufacturing released a 
series of ultra-thin SMD capacitors for 
reflow soldering applications.

The GR 42-225/226 series is available 
in three capacitance values: 0.15uF, 
0.22uF and 0.33uF, Z5U temperature 
characteristics and 25V voltage.

This series provides engineers with 
the opportunity to mount the GR 42- 
225/226 series beneath PLCC type IC’s, 
due to the extremely thin package. The 
case size is (1210) 3.2 x 2.5mm with a 
maximum thickness of 0.7mm.

For further information contact IRH 
Components, 32 Parramatta Road, Lid­
combe 2141 or phone (02) 648 5455.

Subminiature 
SMD trimcap

Murata Manufacturing of Japan has 
released the new TZC03 series surface 
mount trimcap, a super low profile 
trimmer suitable for reflow soldering.

The trimmer has a footprint of only 
3.2 x 4.5mm and an overall height of 
only 1.6mm, allowing for not only 
smaller PCB’s but lower profile hous­
ings. Adjustments can be made using a 
conventional screwdriver with blade 
thicknesses up to 0.5mm, therefore not 
requiring any extra tools or equipment.

The trimmers are colour coded in the 
same manner as the well known TZ03 
series through-hole mounting trimmers, 
alleviating the chance of accidential 
mounting errors.

For further information contact IRH 
Components, 32 Parramatta Road, Lid­
combe 2141 or phone (02) 648 5455.

Power entry, 
filter modules

Schurter power entry modules and 
mains filter units offer compactness and 
compliance with international regula­
tions. They have been approved by 
SEV, Energy Authority of NSW, VDE 
SEMKO, UL and CSA.

The type KEA and KEC power entry 
modules combine an IEC power inlet 
rated at 10A/250V (65°C) with a safe 
one- or two-pole fuseholder taking 5 x 
20mm or 6.3 x 32mm fuse links and a 
2-4 position voltage selector switch. The 
type KD power entry module adds a 2- 
pole on-off power switch. The KEB 
module provides the power inlet and 
either 1- or 2-poIe on-off switch, either 
illuminated or not.

All modules are available with 
integral mains filter.

Further information from Koloona 
Industries, 1/168 Belmore Road South, 
Riverwood 2210 or phone (02) 
533 2588.

‘Piano’ DIP switch
Now available from Adilam Electron­

ics are the DP/DPL Series (Piano DIP) 
switches manufactured by Diptronics 
Manufacturing Co.

These offer a mechanical life of 5000 
operations minimum per switch; an 
electrical life of 2000 operations mini­
mum at 50mA, 24V DC; an operational 
force of 400g +/- 200g; a non-switching 

rating of 100mA at 50V DC; and a 
switching rate of 50mA at 24V DC.

The switches are of the single pole 
single throw (SPST) type, with push 
down ‘ON’ as standard. However, push 
down ‘OFF’ (Up ‘On’) is available as an 
option.

Further information is available from 
Adilam Electronics, Suite 7, 145 Parker 
Street, Templestowe 3106 or phone (03) 
846 2511.

Connector switch 
and line filter

Components like an IEC input plug, 
a 2-pole mains switch, a mains fuse and 
an interference suppression filter belong 
to the basic fittings of modern electronic 
equipment. All these individual compo­
nents are integrated in the new univer­
sal power line filter series FN280 from 
Schaffner.

Besides the cost savings from the 
unnecessary assembly of discrete com­
ponents, the filter series FN280 offers 
reliable protection against mains inter­
ference. The filter suppresses effectively 
HF interference coming from the mains 
supply as well as interference generated 
in the equipment going into the mains 
supply (measured according to VDE 
0871/0875).

The applications for this high quality 
compact module should be diverse, in 
virtually any equipment where space is 
at a premium.

Further information is available from 
Westinghouse Systems, PO Box 267 
Williamstown 3016 or phone (03) 
397 1033.

High power 
reed switches

A new range of very small dry-reed 
switches from Philips Components can 
switch loads up to 20W, with switched 
currents of up to 1A, in telephone 
equipment, ATE, automative and 
security systems.

The Rl-29 series ‘pico’ dry-reed 
switches use a hybrid multi-contact layer 
designed to switch higher currents,
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while still providing excellent perform­
ance at lower currents and voltages. All 
this in a 1.8mm diameter glass envelope 
just 13.5mm long.

The switches are extremely reliable, 
with a life-expectancy of more than 109 
operations and a failure rate of less than 
0.3 x 109 per operation (when switching 
10mA at 30mV, and a 200milliohm 
contact resistance limit).

The RI-29 series are available with 
Ampere-turns (At) operate values from 
16 to 34. Maximum switched voltage 
ratings are 200V DC and 140V AC. All 
types are single-pole single-throw with 
normally-open contacts, and meet the 
requirements of IEC 255-9.

For further information contact 
Philips Components, 11 Waltham 
Street, Artarmon 2064 or phone (02) 
439 3322.

35mW miniature 
monostable relay

Siemens has extended its Pl range of 
miniature relays with the introduction of 
a high-sensitivity monostable version, 
with 35-mW rated power for special­
purpose applications. Also available on 
request are MR Pl relays meeting the 
open-contact surge voltage withstand 

requirements of FCC 68.302.
For further details contact Siemens, 

Communications Equipment Depart­
ment, 544 Church Street, Richmond 
3121 or phone (03) 420 7308.

Cermet trimmers
Hokuriku of Japan manufactures the 

high quality economical VG067 series 
Cermet trimming potentiometers for 
PCB mounting.

The VG067 series are rated at 0.2W 
at 70°C and have a maximum working 
voltage of 100V DC.

A convenient top or side screw driver 
adjustment allows 240° rotation of the 
trimmer through its range. Secure 
mounting is achieved through an indus­
try standard 5mm centres 3 PCB-pin 
layout. Standard values are available 
between 100 ohm and 1 megohm.

For further information contact 
Técnico Electronics, 11 Waltham Street, 
Artarmon 2064 or phone (02) 439 2200.

TOOLS

‘Anti zap’ pliers
By adding plastic insulation to the 

handles of their 160mm locking pliers, 
Scope Laboratories have provided tech­
nicians with fewer ‘surprises’ when 
working on live gear.

The locking pliers or forceps have 
ratchet locking and serrated jaws in 
both straight and curved models. The 
curved tweezers also have serrated jaws.

The insulated locking pliers will sell 
for around $11, the tweezers for about 
$6, - all excluding tax.

For further information contact Scope 
Laboratories, 3 Walton Street, Airport 
West 3042 or phone (03) 338 1566.

Co-ax cable 
stripper

Mijell Enterprises, acting as Warren 
& Brown’s sole Australian distributor, 
has introduced the TC156 Coaxial Cable 
Stripper.

This high quality cable stripper has 
fast stripping times and requires simple, 
hand held operation. Easy access cutter 

cassettes, with circular blades of maxi­
mum hardness and keen edge are able 
to achieve durations of many hundreds 
of cuts.

A special feature of the TC156 is in 
the patented rotary blade cutting action, 
which when rotating forward around the 
cable, establishes a rolling and skiving 
action necessary to cut through the 
outer braid and foil. Then in reverse the 
blades lock to slice through the dielec­
tric, leaving the cable cleanly prepared 
for connector fitting.

The TC156 stripper adjusts to varying 
cable diameters from 5mm up to 7mm 
and will accommodate the ten presently 
developed outer assemblies or popular 
cable/connector combinations. More will 
be developed in response to user needs.

After extensive use by a major 
telecommunications company and com­
mencement of export sales, the TC155 
and 156 are now available from Mijell 
Enterprises, 5 Barriedale Grove, Frank­
ston 3199 or phone (059) 71 1853.

Soldering station 
has heater inside tip

Scope Laboratories has announced a 
new version of its high reliability hand 
soldering station.

This new station, coded ETC60L-9, 
incorporates a redesigned cartridge type 
heating element developed to give 
tended service life by eliminating mica 
insulation completely.

To complement this element change a 
new range of hollow tips has been 
released which allows the heat source to 
locate inside the tips. It is claimed that 
superior heat transfer and faster 
covery are achieved.

The iron holder is now all metal for 
maximum heat resistance.

The new hollow type tips and the car­
tridge element are not compatible with 
previous models, but older type irons 
are still plug compatible with the new 
station.

For further information contact Scope 
Laboratories, 3 Walton Street, Airport 
West 3042 or phone (03) 338 1566.
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Light-guided 
assembly

The Litescane range of light guided 
assembly directors are now available in 
Australia. Freestanding, tabletop and 
SMD models are available, in a wide 
range of configurations to suit almost all 
applications.

The Litescan units allow an operator 
to quickly load a PCB - error free, 
with a minimum of training. Program­
ming is easily achieved on-line, off-line 
or using an optional digitiser with an 
IBM or compatible computer.

The component placement informa­
tion is held in non-volatile memory, so 
once programmed the unit is truly 
stand-alone in its operation.

For more information please contact 
Computronics International, 31 Ken­
sington Street, East Perth 6004 or 
phone (09) 221 2121.

Hand held 
‘dot maker’

ESP has announced the release of the 
‘Dot Maker’, a hand-held dispenser 
which applies exact deposits of solder 
creams and paste flux from pre-filled 
caplettes - allowing the operator to 
locate the compound precisely where re­
quired, even with fine pitch geometry. 
The pre-filled caplettes come in 4 differ­
ent mixtures and are available 
separately.

The Dot Maker comes in a compact 
case, providing convenient and strong 
storage for the dispenser and its range 
of accessories. These accessories include 
the caplettes of solder cream, tips of 
varying sizes and the VAC Tweezer 

vacuum pick-up tool to enable easy 
placement of SMD components.

For further information contact Elec­
tronic Development Sales, Unit 2A, 11 
Orion Road, Lane Cove 2066 or phone 
(02) 418 6999.

SMT prototyping 
system

OK Industries has announced a new 
dual function SMT prototyping unit. 
The SMT-8000 incorporates a solder 
paste dispensing head with a manual 
pick and placement arm, allowing the 
complete assembly of surface mount 
boards at one station. This totally 
manual system yields placement rates of 
500 components per hour, with no pro­
gramming needed to begin production.

Solder pastes or adhesives can be dis­
pensed by a timer-actuated head, with 
the operator simply guiding the needle 
over pads to be covered. Components 
are held in the anti-static environment 
of available stick, tape and bulk feed­
ers. The placement arm accesses the 
component from the feeder and is 
manually guided over the pads for 
alignment.

Further information from Electronic 
Development Sales, Unit 2A, 11/13 
Orion Road, Lane Cove 2066 or phone 
(02)418 6999.

Wire holder 
for Panavise

Scope Laboratories has released a 
wire separator and holding attachment 
for its Panavise range.

Shown is the model 359 holder acting 
as a spare pair of hands, presenting 
cables to a technician connecting them 
to a PC board. Also illustrated is the 
rubber jawed model 366 wide opening 
(150mm) vise, suited to holding a vari­
ety of irregular shaped connectors.

The ball joint below lets you tilt or 
rotate to any convenient position for 
inspection or soldering, while the suc­
tion type vacuum base model 380 can 
be locked instantly onto any smooth 
bench top.

For further information contact Scope 
Laboratories, 3 Walton Street, Airport 
West 3042 or phone (03) 338 1566.

COMPETITIVE 
RENTAL 

SOLUTIONS
Instrumentation & Computer 

Rentals Pty. Ltd.
has a comprehensive range of 

test and measuring instruments. 
Immediate availability. 

Short or long term.
...Also computers and peripherals.

Melbourne (03) 872 3999 
Fax (03) 872 4029

Sydney (02) 975 2699 
Fax (02) 975 2292

Perth (09) 242 4181 
Fax (09) 242 4183

STD Free (008) 334 620

INSTRUMENTATION AND
COMPUTER RENTAIS

ELECTRONICS Australia, January 1990 125



Low-end phone
Voca Communciations has released 

the ATX10 low end telephone handset.
Although it will be marketed along­

side the basic Telecom handset, the 
ATX10 has many more features. These 
include on-hook dialling, a 20 number 
memory (10 one-touch and 10 abbrevi­
ated), and battery back-up for the 
memory storage.

The ATX10 is PABX compatible with 
an earth/flash selection. Standard 
tures also include tone/pulse, pause and 
last number redials. It is suited for both 
the office and home and can be attrac­
tively wall-mounted when desk or bench 
space is limited.

The unit comes with a 12 month 
ranty and retails for $109.

For further information contact Voca 
Communications, 11-29 Eastern Road, 
South Melbourne 3205 or phone (03) 
697 7000.

Compact copier
Toshiba’s new compact BD-2810 - 

weighing in at only 17 kilograms -is 
specifically designed to run off as many 
as 99 copies in one go. The paper 
cassette holds up to 250 sheets, reducing 
the time spent replenishing and 
reloading.

Toshiba’s Automatic Toner Density 
Control uses an advanced microproces­
sor to monitor and adjust, toner density 
for every single copy. The system is 

ac tually programmed for a wide range 
of images and combines with Toshiba’s 
OPC drum to ensure solids, fine lines, 
half-tones and even blue originals, 
emerge clean and crisp no matter what 
length of copy run.

For further information contact 
Toshiba (Australia), 84-92 Talavera 
Road, North Ryde 2113 or phone (02) 
887 6054.

Automatic 
cordless phone

Voca Communications has released 
the fully automatic Voca CT7800 AUS 
cordless telephone claimed to be one of 
the first genuine domestic cordless 
telephones with business features.

The CT7800 AUS is totally automatic. 
As with a normal handset, the unit is 
operative as soon as the receiver is 
lifted. When a call is finished, the user 
simply hangs up. Unlike other cordless 
telephones, you cannot accidentally 
remain ‘off-hook’ by forgetting to flick a 
switch.

It has an ‘off switch on the handset 
which enables the user to disconnect the 
line for when the unit is operated 
independently from the base station. 
There is also an alarm to alert the user 
when the handset is left off-hook after a 
certain time.

The maximum range indicator is 
another feature not often found on 
other cordless units. This alerts the user 
with a soft beep when the unit is 
nearing the limit for ideal reception.

For further information contact Voca 
Communications, 11-29 Eastern Road, 
South Melbourne 3205 or phone (03) 
697 7000.

Mid-range fax
The Okifax OF-17 has all the features 

of the popular Oki OF-10 (which it 
replaces) but has additions such as 
super fine resolution for fine detail 
documents, including plans and 
sketches. There are 30 one-touch and 70 
abbreviated dial facilities to hold a 
complete network of fax numbers.

The 10-second transmission and 256K 
memory ensures ultra fast communica­
tion and the OF-17 has the ability to 
receive up to 12 pages into memory if 
the paper roll has run out.

The 40 character LCD keeps the 
operator informed of the unit’s status. 
In standby mode, it displays date, time 
and the terminal’s phone number.

Delayed memory broadcast, confiden­
tial broadcast memory transmission and 
confidential message transmission are 
just some of the OF-17’s extra features.

Further information from IPL-Datron, 
19-25 Wyndham Street, Alexandria 2015 
or phone (02) 698 8211.

HF remote 
control system

The Barrett SB240/245 is the latest in 
remote control technology. It utilises 
microprocessor technology to provide 
an intelligent remote control system for 
HF radio systems.

The advantage of using the SB240/245 
combination is the ability to operate HF 
radio communication services in areas 
previously prevented from such activity. 
Electrical interference is now avoided 
by placing the transceiver in an electri­
cally quiet location and connecting it to 
the office by means of a Telecom pri­
vate line, or VHF link. All the original 
operating facilities are maintained and 
the user need not be aware that the 
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radio is in fact being operated remotely.
All operations are fully monitored by 

the on-board microprocessor and the 
current system status is always displayed 
to the user. Control of the remote 
equipment is performed by DTMF tone 
bursts and a hand shake confirms all 
operations performed.

For more information contact Barrett, 
PO Box 198, Hamilton Hill 6163 or 
phone (09) 434 1700.

Data Radio Technology/GFS Elec­
tronics of Mitcham, Victoria has 
announced the release of a new multi­
featured version of their Smart Radio 
Modem, the Model CPU-100 version 
5.0.

Release of the version 5.0 hardware 
and its accompanying new version 2.0 
BECSP (block exchange compelled 
sequence protocol), DRT claim, make 
their latest CPU-100 a very powerful 

data communications tool for both HF 
and VHF/UHF radio system applica­
tions. In fact they quote up to 500% 
higher throughout from their new ver­
sion, when it is compared to an X.25 
type packet modem having the same 
link baud rate and packet size running 
on an HF radio system.

For more information contact GFS 
Electronics, PO Box 97, Mitcham 3132 
or phone (03) 873 3777.

POWER SUPPLIES

‘No-break’ sinewave 
UPS

Online Control has been appointed as 
the authorised stockist distributor of the 
Datron range of on-line uninterruptible 
power supplies.

Available in three sizes, IkVA, 3kVA 
and 5kVA, the new Datron 3000 series 
uninterruptible power supplies are a 
fully synchronised no-break sinewave 
UPS comprising a rectifier, battery 
charger, battery backed PWM 20kHz 
inverter, and static bypass switch.

These UPS systems are aimed pri­
marily at the modern electronic office

with its aesthetic appearance, ease of 
operation and very low acoustic noise. 
They are also suitable for a variety of 
data processing, medical, scientific and 
industrial applications, being particu­
larly useful for continuous processes, 
such as process control or telecommuni­
cations.

Further information from Online 
Control, 2/7 Waltham Street, Artarmon 
2064 or phone (02) 436 1313.

Dual filter 
for fax

The Critec ‘Faxguard’ is a user- 
installed lightning (and power surge) 
protection device for facsimile (fax)

* Parallel and Serial Interface 
- GPIB also available

* High Quality Resolution 0.025mm
* Compact and Lightweight

420 X 260 X 95 mm - 4.5 Kg
* Wide Selection of Paper Sizes 

A3 down to Postcard
* Wide Applications 

Business, CAD, Hobbyists etc.

FPG316 PAR/SER - $1,299.00
FPG316 GPIB - $1,350.00 
+20% Sales Tax.$10 Delivery

Pacific Microelectronics Pty.Ltd.

Unit A20 / 4 Central Avenue
P.O. Box 189
THORNLEIGH N.S.W. 2120

Telephone 02 481 0065
FAX 02 484 4460

AUSTRALIAN REPRESENTATIVE..

FUJITSU Microelectronics Pacific Asia..
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Custom design and volume 
manufacture of transformers and 
coils for every application
■ Computer aided design■ Fast prototyping■ Power, Audio, General and Specialised transformers and inductors■ Made in Australia to Australian standards
S5 S electronic Components

25 Holloway Drive, Bayswoter, Victoria 3153

Telephone (03) 762 4822 Fax (03) 762 9646

FIBRE OPTIC 
COMMUNICATIONS 

TECHNOLOGY
TRAINING COURSES

May 1990, 3 Days each in 
Sydney, Canberra, Melbourne

• Local Area Networking
• Technology & Applications
• System Design & Testing
• Practical Skills in Fibre Optic 

Cable Splicing and Termination

Call Now for course outline 
and application form

Tel:[02]9826633 ^"7
Fax: [02] 982 7313 OPTICAL

p.o. Box 194 SYSTEMS
2 Villiers Place ---------------------

Dee Why DESIGN
N.S.W. 2099

machines and modems. Faxguard is 
claimed to be the first such device to 
combine protection for both power and 
telephone circuitry into a single unit, 
and is professionally designed and 
tested by Critec with in-house lightning 
impulse generators.

Critec have used novel technology to 
protect against overvoltage. Powerline 
filtering is combined with transient sup­
pression to bring transients to within the 
safety zone of the fax. The same situa­
tion applies to the telephone line pro­
tector, which is able to take a massive 
6000 volt/3000 amp surge input and 
reduce it to less than 80Von a 50V 
working circuit, thereby preventing any 
equipment damage. The telephone line 
protector’s (patent applied) special 
capability of limiting lightning overvolt­
age to less than 80V is achieved without 
affecting ring current or dial impulses, 
which can exceed 180V in normal 
operation.

Further information from Critec, 
Technopark, Dowsings Point 7010 or 
phone (001) 73 0066.

Electronic DC loads
Kikusui now offers a complete range 

of seven electronically controlled loads, 
for the testing and calibration of DC 
power supplies and batteries.

The PLZ and PLZ-2 series with dual 
load settings, allow you to safely preset 
and maintain constant resistance and 
present and maintain constant current.

Other features include the dynamic test­
ing of the source by switching between 
two load settings, monitoring circuitry 
to protect the device from overload and 
digital displays to indicate power dissi­
pation, input current, input voltage and 
resistance.

Further information from Emona 
Instruments, 86 Parramatta Road, 
Camperdown 2050 or phone (02); 
519 3933.

Mil spec 
power supplies

Powercube (USA) manufactures 
Cirkitblocks - small, lightweight, encap­
sulated SMPS modules containing 
densely packed circuitry which are de­
signed to perform a separate function 
within the supply.

There are many basic types of mod­
ules, which can be interconnected in a 
variety of ways to achieve AC-DC or 
DC-DC conversions. Power levels of up 
to 400 watts can be handled in a single 
string of modules, with parallel strings 
achieving higher total power capability.

AC source inputs of 115/240V are 
accommodated at line frequencies of 47- 
440Hz. DC input modules are provided 
in several wide input ranges, the highest 
of which has an upper limit of 270V 
DC. Other voltage and current ratings 
can be custom designed for special 
applications.

Powercube power supplies meet the 
toughest requirements for reliability 
form-factor and performance to such 
stringent specifications as MIL-STD- 
704, MIL-STD-461, MIL-STD-810 and 
MIL-E-5400.

Further information from Priority 
Electronics, Suite 7, 23/25 Melrose 
Street, Sandringham 3191 on phone (03) 
521 0266 or Suite 2, 25 Chard Road, 
Brookvale 2100 or phone (02) 
905 6024.

Low profile 
DC supplies

Kepco has introduced a new line of 
very low profile DC power supplies that 
feature a universal (wide range) input.

The new models are called FAW and 
are available in three sizes: 15W, 25W 
and 50W. All of them are less than 
25mm (1") high, which allows them to 
fit in spaces too small for conventional 
power supplies.

FAW’s universal input accepts AC 
voltages from 85-264VAC without selec­
tion. The input is filtered to reduce 
conducted EMI below the FCC class 
B/VDE 0806 level.
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For further information contact 
Elmeasco Instructions on one of the 
following numbers: Sydney (02) 
736 2888; Melbourne (03) 879 2322; 
Adelaide (08) 344 9000; Brisbane (07) 
875 1444; Perth (09) 470 1855.

High stability 
AC power

The PCR series of linear amp type 
stabilised AC power supplies (CV, CF), 
from Kikusui have been designed to 
provide variable stabilisation of the 
frequency and voltage of commercial 
electrical power to any value desired by 
the user.

The quality and stability of the output 
voltage waveform on the PCR series is 
such that they are ideally suited to a 
wide range of applications: from 
research lab experimental equipment 
and manufacturing line test equipment 
to factory power supply facilities and 
automated test equipment.

Also, by using the optional GP-IB 
interface or remote control, it is possi­
ble to apply the PCR series as an envi­
ronmental testing device for simulation 
of commercial electrical power supply 
problems.

Features include a wide output 

frequency range: 5-500Hz (resolution: 
0.01/O.lHz); output voltage range: 
1-140V/2-280V (2-range) (resolution: 
0.1V).

Further information from Emona 
Instruments, 86 Parramatta Road, 
Camperdown 2050 or phone (02) 
519 3933.

Lithium cells
Electrochem BCX lithium oxyhalide 

primary cells yield high performance 
and long life in low to moderate-rate 
applications. Wound construction in a 
hermetic glass-to-metal sealed stainless 
steel case offers safety and reliability in 
tough environments.

BCX power cells are available in sizes 
from PC to DD, with capacities from 
lAh to 30Ah. Each cell has an open cir­
cuit voltage of 3.9V, with an operating 
temperature of -40°C to 72°C. Multi­
cell series or parallel custom packs are 
available.

Typical applications include CMOS 
memory back-up, telemetry, transceiv­
ers, surveillance devices, geological, 
meteorological and oceanographic 
instrumentation.

For further information contact 
Tecnico Electronics, 11 Waltham Street, 
Artarmon 2064 or phone (02) 439 2200.

Mercury-free 
batteries

Varta of West Germany is claiming 
another technological breakthrough in 
batteries: zero mercury content in its 
zinc-carbon cells.

The new ‘Varta Super Dry’, or 3000 
series is made of zinc chloride and is 

SEVEN SEGMENT DISPLAYS
SIZES 
100mm 
150mm 
250mm 
300mm 
450mm 
585mm

WIDE RANGE 
EX 

STOCK

DAVIDSON
Measuring up to your needs
MB & KJ DAVIDSON PTY. LTD. (ine in Vic)
17 Roberna Street, Moorabbin Vic. 3189
Ph: (03) 555 7277 Fax: (03) 555 7956

Ideal for the Australian environment.
They offer more than just good looks, reliability and ruggedness. The Bodet 
H700 series provide the widest operating temperature range: — from -40°C 
to + 95°C.
Complete with demultiplexing P.C.B.; the units are front mounting and housed 
in either tough polycarbonate for the 100mm, 150mm and 250mm modules 
or aluminium for the 300 and 450 and 585 modules. Used for Industrial ap­
plications as well as weight, batch numbers, quantity, Time/Temperature dis­
plays, Price signs, Scoreboards etc.

Suite 1. 6th Floor. 10 Help St . Chatswood NSW 2067 
Ph: (02) 410 9893
W.A. Hinco Engineering (09) 244 2777
S.A. Graphic Electronic Industries (08) 365 1000
ACT/TAS/QLD M BSK.J Davidson (03) 555 7277
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mercury free. It is not only environmen­
tally friendly, but offers performance 
about 10% better than the previous 
zinc-carbon ‘high performance’ 3600 
series cells.

The new ‘Varta Super Dry’ is now 
available in Australia in AA, C and D 
size. Available from Adeal, phone (03) 
690 4911 or (02) 211 0422. ________

TEST INSTRUMENTS

Analyser
Hewlett-Packard has introduced an 

analyser that significantly enhances 
modulation-domain measurements.

The HP5372A frequency and time­
interval analyser features faster time­
interval histogram-result processing, 
eight times greater measurement 
memory (8K) and time-interval detect 
capability for analysing transient-timing 
effects.

Up to 8191 measurements can be 
made directly from the HP5372A’s front 
panel, which allows more continuous 
measurements to be acquired in a single 
pass. This larger memory capacity 
enhances measurements on equipment 
such as laser printers, communications 
equipment, disk drives and agile radios.

Further information from Hewlett- 
Packard Australia, 31-41 Joseph Street, 
Blackburn 3130 or phone (03) 
895 2644.

2GB/S digitising 
signal analysers

Tektronix has introduced a new class 
of instruments, called Digitising Signal 
Analysers (DSA), for acquiring, 
measuring and analysing either ultra-fast 
transient or repetitive signals instantly.

The new class includes Tektronix’ 
DSA601 and the top of the line 
DSA602 - a 2GS/s instrument with 
1GHz bandwidth, 8-bit vertical resolu­
tion, 32K record length, 12 acquisition 
channels, and a colour display. Both the 
DSA601 and DSA602 achieve vertical 
accuracy of +/-1% and time base 
accuracy to within 0.005%.

Besides outperforming ordinary digi­
tising oscilloscopes in signal acquisition, 
measurement and display, the DSA600 
series execute waveform processing 
functions up to 180 times per second. 
Signal processing functions include FFT, 
point-by-point pass/fail testing, averag­
ing, smoothing, interpolation, integer 
and floating points math, signal dejitter, 
and envelope acquisition.

For further information on the 
DSA600 series please contact Tektronix 
Australia, 80 Waterloo Road, North 
Ryde 2113 or phone (02) 888 7066.

1GHz signal 
generator

The Marconi 2022C is a fully pro­
grammable, synthesised signal generator 
offering frequency, phase and amplitude 
modulation in the range 10kHz to 
1GHz. Tech-Rentals has recently added 
several to its inventory, and they are 
now available for hire.

All parameters on the 2022C are set 
by the numeric keyboard and up to 100 
settings can be stored in its non volatile 
memory.

Frequency resolution is 10Hz below 
100MHz and 100Hz above lOOHMz, 
with the output frequency being pre­
sented on a large, easy to read, 7 digit 
LCD display. The internal frequency 
standard is a high stability, oven 
controlled, crystal oscillator operating at 
10MHz.

For further information contact Tech- 
Rentals offices in each state, or ring 
(03) 879 2266.

Test gear from UK
Obiat has been appointed Australian 

distributor for the UK designed and 
manufactured range of electronic test 
and measuring instruments from Black 
Star.

The product range includes frequency 
counters, counter timers, universal 
counter timers in the range from DC to 
2.4GHz, 15MHz oscilloscope, function 
generators, bench digital multimeters, a 
TV pattern generator, and RS232C I/O 
interface and memory, plus oscilloscope 
and multimeter test leads and probes.

For more information or a catalog on 
the Black Star range contact Obiat, 129 
Queen Street, Beaconsfield 2015 or 
phone (02) 698 4776.

Optical power, 
attenuation meter

Vicom has introduced the AM4000 
fibre optic attenuation and power 
meter, manufactured in the USA by 
Laser Precision.

The AM4000 is said to be unsur­
passed for accuracy in testing single 
mode or multimode optical cable. It 
measures watts, dBm and dBr with 
+/-3% accuracy and O.OldB resolution. 
The built in audio tone and analog 
meter makes it easy to align connectors 
and fusion splices, while the amount of 
dB loss is simultaneously displayed. The 
audio tone frequency corresponds 
directly to the amount of power trans­
mitted, allowing the user to concentrate 
on the cable alignment. This 
enables the user to optimise the align­
ment for minimum loss.

A companion instrument is the 
AP4200. This is a stabilised light source, 
and can be used with the AM4000 to 
provide accurate measurements for 
cable acceptance testing, splicing and 
fitting connectors and end-to-end tests 
of installation links.

Both instruments run off internal 
rechargeable batteries or an external 
12V DC source. They are compact and 
lightweight for easy use in the field.

For more information contact Vicom, 
4 Meaden Street, South Melbourne 
3205 or phone (03) 690 9399.

PC-based 
logic analyser

Smart Logic Scope model 7001 is an 
easy to use, high performance digital 
circuit tracer (logic analyser). Unlike
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Two more exciting CHERRY Products available through: 

Swann Electronics 
Group Limited
VOICESCRIBE 1000
This SPEECH RECOGNITION SYSTEM enables the 
owners of IBM PC/XT, PC-AT and compatible systems 
to access, edit & file data by VERBAL COMMAND, 
virtually HANDS FREE. Comprised of a card to fit a full 
sized expansion slot on the XT & AT backplane, 
IX Shure microphone headset, operating software, and 
full documentation. Also included are drivers for MS- 
DOS 3.1, Lotus 123, dBase, and a compiler feature for 
the creation of custom drivers.

A3 GRAPHIC TABLET MKIII
This advanced version of their popular low cost A3 
Digitiser is twice as fast and more compatible. With a 
working area of 384 mm X 260 mm (or up to 384X290 if 
menu strip is not in use) resolution is 0.1 mm, and 
accuracy is better than +0.5 mm. It supports RS 232 
serial, and serial or parallel TTL interfaces — all with 
optional handshaking. With its ability to receive 
transmissions from the host computer, it also has a self 
diagnostic feature, and a request mode that outputs 
co-ordinates only when triggered to do so by the host. 
For further information please contact —
SWANN ELECTRONICS GROUP LIMITED, 
Dunlop Rd, Mulgrave, Victoria, 3170
Telephone (03) 560 7555

viewport
PRECISION LASER & OPTIC 
PRODUCTS FOR RESEARCH 

INDUSTRY EDUCATION
Fibre optics • Lenses • Prisms • Beamsplitters

• Laser diode optics • Mirrors • Filters
• Holographic systems • Optical power metres

• Vibration isolation tables • Breadboards
• Optical mounts • Translation & Rotation stages

• Manual and Motorized positioners • Rails
• Lasers • Safety goggles • Detectors
• Optical Isolators • Beam expanders

• Laboratory automation Software • Shutters
• Machine vision components • Polarizers

• Teaching kits & much more

For a copy of our free 400 page catalogue, 
including extensive tutorial & application notes 

please write or call:
(S) Spectra-Physics Pty. Ltd.

2-4 Jesmond Rd, Croydon, Vic 
PHONE: (03) 723 6600 

FAX: (03) 725 4822

FUlly integrated PC based electrical and electronic design tools.
With almost any PC hardware you can generate quality documentation and schematics, design pro 
granrnable logic devices, computer model your FLD's, simulate the entire design (including PLD s) 
and finally produce PCBlayouts.
All without the delays, inaccuracies and cost of outside services.
Five standalone packages that are hard to equal and unbeatable when combined. All having the same 
easy to learn and use pull down menu interface.

SDT 5995
Tb help the electrical Electronic engineer create schematics using a personal computer. Develop schemati cs, produce check prints, check standard design rules, pro 
duce parts lists, wire lists, netlists in many formats and finally produce professional schematic documentation.
Much of the tedium assod ated with other packages has been eliminated with a simple to use macro command structure and a comprehensive library of parts (over 
6,000 unique parts.)

PCB $ 2,995

Autorouting printed circuit board (PCB) pack 
t^e. Takes input of thedesignfromSDTviaa 
netlist and allows the designer to place corrpo 
nents and tracks on the board. The auto-routing 
f acility gives the designer control over the 1 ay 
out so that priority can be given to the trades, 
modules or zones which really matter. Annota 
tion changes which become necessary during the 
1 eyout phase can be exported back to the sche 
nude. Modifications can be imported frornthe 
schematic without the need to completely rede 
sign the PCB Complex designs upto 16 copper 
1 ayers can be acconrnodtied, surf ace mount 
components can be used and an optimizer rou 
tine is provided to reduce the number of 
pinthroughs and track length in the 1 ayout.

PLD $995

Allows tte designer to enter and compile code for pro 
granrnabie logicdevices (PLD’s). The PLD documenta 
tion can be exported back to the schematic keeping all 
your documentation together. The designer can use sev 
eral methods for logic input, compile the code, generate 
functional test vectors and output J EDEE code that can 
be used by ELD programming systems.

MOD $995

Converts JEDEE fuse map input files into timing based 
computer models of FLD’s. These are used by OrC AD 
VST to simulate an entire design - induding the FLD’s.

VST $1,985

A digital sirrulator which allows the designer 
to simulate an entire design developed with 
SDT and PLD.
Die package has an oscilloscope-like output 
on the screen and results can be printed to 
assist with documentation. Designs can be 
sirnul ated not only for logic functionality tut 
also for timing constraints -eliminating 
nuchof the need for repeated bread­
boarding of the circuit.

Prometheus Software
For details please contact
260 High Street, Kew Vic 3101 Tel: (03) 862 3666
5-9 Devlin Street, Ryde NSW 2112 Tel: (02) 809 7255

Developments Pty Ltd

Fax:(03) 862 2092
Fax:(02)808 3570

PROMETHEUS
SOFTWARE DEVELOPMENTS PTY LTD
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New Products

conventional logic analysers, it is very 
user friendly and low cost. It can be 
attached to any IBM PC/XT/AT 
compatible.

Operation is very simple. You simply 
connect test probes to test points and 
select the clock rate and triggering 
point, and all logic states of the test 
points will be captured and displayed on 
the computer screen in graphic format. 
The Smart Logic Scope also provides 
various formatted data, helpful for 
digital circuit analysis.

The instrument is controlled through 
the computer keyboard, using pull-down 
menus. The operating software is 

provided on an IBM formatted floppy 
diskette. Installation is done within a 
few minutes, with cables, probes and 
operating software included in the pack­
age.

For more information contact Compu- 
tronics, 31 Kensington Street, East 
Perth 6004 or phone (09) 221 2121.

24ch instrumentation 
recorder

Racal’s newest portable video cassette 
instrumentation recorder provides up to 
24 channels in one compact unit, 
recording signals from all types of 
sensors with electrical output from DC' 
to 100kHz.

V-STORE is claimed to be the most 
compact recorder of its type available 
on the market today. The light, yet 
rugged construction and versatile 

AC/DC power supply ensures suitability 
for a wide range of portable and labora­
tory applications.

Another key factor is simplicity of 
operation and the use of easily available 
VHS tapes.

V-STORE is available in 8, 16 and 24 
channel configuration.

For further information contact Racal 
Electronics, 47 Talavera Road, North 
Ryde 2113 or phone (02) 888 8444.

PLD programmer
The SE4971 programmer is designed 

to program such devices as PALs, IFLs, 
GALs and EPLDs. It can program data 
that has been down-loaded in JEDEC 
format for logic circuits designed on 
personal computers or at workstations.

Translation formats provided include

STEPPING 
AND SERVO 

MOTORS
SANYO

FEATURES
• High out-put

• Compact, Lightweight

• Excellent Servo Characteristics

• Well matched line-ups and options

• Controller Units available in full line up

TYPICAL APPLICATIONS
• Positioning Control of • Industrial Robotics 

Conveyors
• Work Position Control

• Press Position Control
• Simplified NC Machine * X’Y Table Location Contro1 

Retrofitting • Locating and Position Control

DRIVE UNITS AVAILABLE FOR ALL MODELS

TRONICS 
2000

MELB:
SYDNEY: 

ADELAIDE: 
BRISBANE:

18-20 SYME ST., BRUNSWICK, 3056 
PH: (03) 387 0655 FAX: (03) 387 9062 
25 HECTOR ST., SEFTON, 2162
PH: (02) 644 8133 FAX: (02) 644 3550
ARNOLD F. HAY, 1 16 GILBERT ST., 
ADELAIDE 5000. PH: (08) 231 3141 
P.O. BOX 627, SPRINGWOOD, 4121 
PH:(018)75 4816



the JEDEC format for a total of 10 
types provided as standard, enabling 
data to be loaded from such PLD 
design tools as ABEL, CUPL, 
PALASM and AMAZE.

Socket adaptors are used to accom­
modate a diverse range of packages 
such as SOPs and PLCCs, thereby 
ensuring that the SE4971 will not be­
come obsolete when new devices ap­
pear. In addition, the SE4971 provides 
programming algorithms for a number 
of device manufacturers as standard, 
enabling the optimum programming 
method to be selected by specification 
of type code, manufacturer and archi­
tecture.

Further information from Alfatron, 14 
Jersey Road, Bayswater 3153 or phone 
(03) 720 5411.

Function generators
The Black Star series of UK designed 

and manufactured ‘Jupiter’ function 
generators are now available in Austra­
lia in two models.

The ‘Jupiter 500’ covers the frequency 
range 0.1Hz to 500kHz in 7 decade 
ranges, but is typically useable from 
0.02Hz to 700kHz. Output waveforms 
available include sine, triangle, square 
and TTL. Inputs are provided for exter-

DEFINITELY NOT YOUR 
AVERAGE COMPUTER

appura p™"’ p™?lOlD and flexibility
MOVE UP TO 

THE 6S000
If you take your computing seriously, Applix 
is for you!
The Applix 1616 microcomputer.
The 1616 gives you the power of the 
Motorola 68000 processor, supported by a 
hardware design that lends itself to all 
purposes — industrial control, educational 
applications or serious programming.
The 1616 is available fully assembled or in 
"kit" form; the 1616 can be tailored to your 
level of computing needs.
Just build the motherboard for programmable 
controllers, data acquisition systems, low cost 
computers (cassette based) or go all the way 
to a fully optioned powerful 68K development 
system.
The choice is yours!

POWER AND FUNCTION
• Motorola 68000 or 68010 processor,,
• 512K bytes RAM as standard.
• 64K ROM expandable
• On-board high speed cassette interface.
• Optional disk/co-processor card.
• Four 80 pin expansion slots.
• Dual serial ports.
• Centronics compatible parallel printer port.
• General purpose digital to analogue I/O port.
• Analogue two-button joystick port.
• Graphics: 320H x 200V 16 colours, 640H 
x 200V any four of 16 colours.
• Standard RGBI interface or composite video. 

system calls. A cross-compiler running under 
MS-DOS and producing code for the 68000 is 
also available.

DISK / CO-PROCESSOR 
CARD

Truly a computer in its own right, the 1616 
Disk Controller Card adds another dimension 
to the 1616 system.
SSDCC Technical Features:
• On board Z80H CPU (running at 8Mhz).
• 8K to 32K of ROM.
• 8K to 64K of static RAM
• WD17722 disk controller chip.
• Supports both 3 5” ad 5.25" DS 80 track 
floppy drives.
Options:
• SCSI hard disk interface Using the
NCR5380
• Two additional serial ports (under Z80 
control) using the Z8530 SCC.
• CP/M support

9CAD9 
■ Want to talk with ■ 
an experienced user?

Advice and Sales
McCUBBIN ELECTRONICS

PH (03) 584-5330 
FAX (03)584-5330

THE OPERATING 
SYSTEM

1616/OS is a programmer’s delight
• ROM resident,
• Inbuilt screen editor.
• File & Directory management.
• I/O redirection.
• Over 100 documented internal system calls.
• Monitor functions.
• Installable drivers.
• Unprecedented Hardware accessibility.
• Windows and graphics and more . . .
The flexibility and power of 1616/OS make it a 
pleasure to use. Complicated tasks are simple.

C” DEVELOPMENT 
SYSTEM

All Australian. The Hi-Tech “C” Compiler 
running under 1616/OS comes with macro 
assembler, linker and librarian. The special 
Applix Library utilises the power of the 1616

JOIN THE HUNDREDS 
OF 1616 USERS

Mini kits start at $239, basic kits from $599, 
keyboard $139, power supplies from $89, 
disk controller kit from $249. Fully built ready 
to run systems $1800.
All software has been specially integrated into 
1616/OS to utilise the 1616s power.
68000 macro assembler free, 
32 bit forth including source $89 
SS Basic $69 Hi-Tech “C” $275
If you require further information, pricing and 
updates, user groups information.

CONTACT APPLIX 
TODAY

Applix Pty Ltd, 324 King Georges 
Road, Beverly Hills 

PO Box 103, Beverly Hills, NSW 2209 
Australia. 

Telephone: (02) 758 2688
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KIT REPAIRS
Repairers of all EA ETIAEM & SC kits. 

Computer equipment sales/repairs 
Got a problem! Or queries! 

Ring anytime 9am-9pm Mon-Sun

EEM ELECTRONICS
10 Beuverie Place, Epping 3076 Vic. 

(03)401-1393

( PCB ARTWORK A PROBLEM? A 
DO YOU HAVE SCHEMATICS THAT 

NEED TO BE DRAWN OR UPDATED?

IF SO CONTACT

CIRCUITWORKS
* ALL TYPES OF ANALOGUES DIGITAL 

BOARDS.
* GENERAL ELECTRONIC DRAFTING.
$ WE CATER FOR THE HOME HOBBYISTS S 

PROFESSIONAL WORK CENTRES.
* CIRCUIT BOARD PRODUCTION IF 

REQUIRED.
* PROMPT SERVICE.

PHONE: (07) 3591285
65 EVANS STREET, KEDRON, QLD. y

ELECTRONIC 
PROJECTS

TOOLS 
DATA BOOKS 

TEST EQUIPMENT 
TV ANTENNAS 

SEMICONDUCTORS 
EA&T/E PROJECTS 
WE DO IT BEST IN THE 

SUNSHINESTATE

DAVID HALL 
ELECTRONICS

3/376 KINGSTON RD, 
SLACKS CREEK 4127 

Ph [07] 808 2777 
Fax [07] 209 2623 

nal amplitude modulation and external 
frequency sweep. Output impedance is 
600 ohms and the output amplitude is 
from 0 to 30V p-p min. The DC offset 
is -15V to +15V, fully variable.

The ‘Jupiter 2000’ covers the fre­
quency range 0.2Hz to 2MHz in 7 dec­
ade ranges. Output waveforms include 
sine, square, triangle and TTL. A vari­
able symmetry control is provided. The 
sweep range is more than 2000:1. 
put impedances are 50 ohms and 600 
ohms. A switched and a variable 
attenuator are provided. Output level is 
from 0 to 20 volts.

For further information contact Obiat, 
129 Queen Street, Beaconsfield 2014 or 
phone (02) 698 4776.

1GHz network analyser
Anritsu has released the highly 

sophisticated MS3606A network analy­
ser, which covers the 10kHz to 1GHz 
frequency range and allows high-speed 
measurements of 400us/point and a 
dynamic range of 120dB.

In addition, the delay range can be 
varied in 21 steps between 100ns to 
400ms with the resolution 1/10,000 of 
the selected range. A scalar analysis 
function permits easy measurement of 
the frequency characteristics of tuners, 
CATV U/V converters, and similar 
devices that have different input and 
output frequencies.

Further information from Alcatel 
STC, 58 Queensbridge Street, South 
Melbourne 3205 or phone (03) 
615 6666.

ENCLOSURES

Sturdy 
instrument case

Knurr of Munich has introduced an 
extruded aluminium construction which 
forms the basic structure of the Mocain 
case. Two die-cast sections joined by 
cross extrusions make up identical front 
and rear frames.

Depth extrusions are screwed to the 
frame to form a conductive connection, 
while steel cover panels can be easily 
removed for servicing. Vent slots in the 
bottom plate and rear panel provide

good ventilation.
The Mocain system was specially 

developed to hold Eurocards and elec­
tronic components designed in the 
modular chassis mould.

Four non-slip feet give the bench case 
high stability. Both front feet have a tilt 
action. Mocain cases are supplied with 
or without the combi handle-stand, 
which can be retrofitted.

Further information is available from 
Ricon, 66-76 Dickson Avenue, Artar­
mon 2064 or phone (02) 439 6078.

Extruded box
AIC’s electronics enclosure is 100% 

Australian made and is suitable for 
housing instruments or electronic equip­
ment. These include portable test gear, 
computer interfaces, electronic projects 
and power supplies.

The enclosure is very rugged and can 
easily be sealed to IP standards. It com­
prises an aluminium extrusion section 
and two plastic end panels.

The enclosure size is 44mm wide x 
91mm high, the length depending on 
the size of the aluminium extrusion 
tion. The aluminium extrusion can be 
supplied in various standard lengths or 
to custom sizes.

Further information from Amalgam­
ated Instrument Co, 7/21 Tepko Road, 
Terrey Hills 2084 or phone (02) 
450 2962.
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ELECTRONIC BROKERS 
AUSTRALASIA 

TEST 
EQUIPMENT 

Australia’s largest range of 
secondhand:

Protel-Easytrax®
Outstanding value in 
Printed Circuit Board/CAD

Hewlett Packard 
Tektronix 
Marconi 

Solartron 
Boontoon 

BWD 
Bruel & Kjaer

Oscilloscopes, sig gens, spectrum 
analysers, multi meters. Wide range 
of valves, coaxial connectors and 
test accessories. Repairs and 
service to all makes and models.

All types of equipment bought 
and sold. 

WE TRADE ALSO! 
Agents of T.G.L. spectrum 

analysers.

Calabration facilities available. 
Screened room and Vibration 

measurement systems for hire.

Communication equipment, 
Scanners, Mobile Phones and 

accessories, Ham gear.

AGENTS FOR ALL ICOM EQUIPMENT 

Cnr. Barry St, and Brunsdon St, 
BAYSWATER, VIC.

(enter from Brunsdon St) 
TELEPHONE (03) 729 0455 
Mobile Phone 018 312 203

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 power planes A 
fully-independentprint/plotprogram is 
included which supports most plotters, dot 
matrix and laser printers, Gerber® 
photoplotting and N/C drill tapes
Easytrax is a 100% Australian product... and 
user support is only a phone call away.

only s295

Protei
Technology

PROTEL TECHNOLOGY FTY ITO.
GPO BOX 536F, HOBART, TAS 7001 

Telephone: (002) 73 0100 Facsimile: (002) 73 1871
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Computer News 
and New Products
Diskless workstation

Electronic Solutions has released 
Workstation 286/12, a small footprint 
80286-based diskless PC designed for 
companies needing secure workstations 
for their networked environments. LAN 
support includes ARCnet, Ethernet, 
Token Ring, or other LAN supported 
by a user installed network card in the 
Workstation’s standard AT-bus 16 bit 
expansion slot.

Remote booting is fully supported, so 
the Workstation is fully compatible wit i 
NetWare/286, ELS Netware/286,SFI/ 
Advanced Netware 286,VINES/286 and 
other systems.

The Workstation features an 80286 
processor running at 12MHz with zero 
wait states, performing a Nortons SI 
rating of 13.7 - very speedy. The moni­
tor is a MDA/Hercules type with a 
square, flat front tube for low glare and 
excellent text and graphics quality.

The Workstation uses a custom AT 
motherboard which can be significantly 
upgraded for specialised and extra high 
performance workstation needs. RAM 
can be increased to 4MB, an 80287 can 
be added, EPROM can be increased to 
128K. The board includes a full 16-bit 
AT slot, compatible with both 8 and 16 
bit network cards.

The Workstation 286/12 can also be 
supplied with facilities for external 
360K/1.2MB 5-1/4" or 720K/1.44MB 
3-1/2" drives. 2 serial and one parallel 
port are standard.

For further information and pricing 
contact Electronic Solutions, PO Box 
426, Gladesville 2111 or phone (02) 
906 6666.

24-pin printer
The LQ-550 is the newest in Epson’s 

line of 24-pin dot matrix printers, com­
bining reliability, high performance and 
ease of use. This compact, 80 column 
printer offers letter quality printing with 
advanced dual paper handling features, 
at an affordable price.

The LQ-550 will not replace the LQ- 
500; rather they will be marketed con­
currently, to further strengthen Epson’s 
position in the low-end terminal printer 
market.

Features of the LQ-550 include ‘Smart 
Park’ advanced paper handling; fast 
printing of 180cps in high speed draft 
mode and 60 cps in LQ; two built-in let­
ter quality fonts, Roman and Sans Serif; 
and convenient Selectype control, allow­
ing direct selection of the printer’s 
major functions.

Further information from Epson Aus­
tralia, 17 Rodborough Road, Frenchs 
Forest 2086 or phone (02) 452 0666.

Pocket-sized computer
The Atari Portfolio, the world’s first 

pocket sized personal computer has 
been launched in Australia.

Designed in the UK, this MS-DOS 
compatible ‘pocket PC’ is based on a 
series on custom-built, low power chips 
and a variation of the ‘smart card’ sys­
tem - used instead of conventional disk 
drives. It weighs less than 500 grams 
and measures only 200 x 105 x 29mm - 
about the size of a standard video 
cassette.

The Portfolio uses a 5MHz 80C88 
processor with 128K of CMOS RAM,
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16MHz 80386 system
AST Research has launched in Aus­

tralia the Premium 386SX/16, which of- 
'fers the speed and versatility of an 
80386-based computer at an 80286- 
based PC price.

The machine features Cupid-32 archi­
tecture which provides for upgrading to 
a 386/25, 386/33 or 486 system when 
productivity needs require more power.

The 16MHz system has a zero-wait­
state cache memory based on the Intel 
80386SX microprocessor. It has five, 
full-length expansion slots (one 8-bit 
and four 16-bit) compatible with indus­
try standards to allow easy expandabil­
ity for the reseller or end-user.

The Premium 386SX/16 has a full 
megabyte of RAM. Up to 4Mb of 
RAM can be installed in the CPU 
board, and up to 16Mb of RAM can be 
installed using the memory expansion 
board.

Three models are available - the 
45V, 5V and 3V, all with an AST-VGA 
graphics adaptor. The 45V has a 40Mb 
AT-embedded fixed disk drive and a 
1.2Mb, 5.25-inch diskette drive. The 5V 
has a 1.2Mb, 5.25-inch diskette drive. 
The 3V has a 1.44Mb, 3.5-inch diskette 
drive.

Further details from AST Research, 
Level 3, 178 Pacific Highway, St Leon­
ards, 2065 or phone (02) 906 2200.

expandable to 640K in 256K steps. This 
advanced CMOS technology has made 
the Portfolio so power efficient it runs 
on just three AA batteries. It includes a 
suite of integrated software consisting of 
a word processor, Lotus 1-2-3 file-com­
patible spreadsheet, diary/timer man­
ager, address book and calculator - all 
linked by a universal ‘clipboard’ system 
that allows the user to move data 
between applications.

For more information contact Atari 
Computers, 376 Lane Cove Road,North 
Ryde 2113 or phone (02) 805 0344.

Low cost
AT/XT keyboard

Fujitsu has established a highly auto­
mated factory to manufacture zero de­
fect keyboards at very compatible 
prices.

The FKB4700-101 is suitable for use 
on AT* and XT* compatible comput­
ers. It will automatically select AT* or 
XT* mode of operation using MPU 
software to determine the type of com­
puter it is plugged into.

The fully expanded 101 keys have a 
USA key arrangement and use silent

9600 baud modem
Linkware has released the Cermetek 

Spectrum 9600 modem range, for com­
munication speeds up to 9600 bits per 
second (bps).

The Spectrum 9600 combines both 
V.32 and V22bis CCITT standards 
providing both powerful and versatile 
modem communications.

The modem also incorporates ‘smart’ 
software that automatically switches 
from leased line operation to an alter­
nate PSTN line in the event of a failure. 
The whole process is transparent to 

tactile membrane low profile switches, 
which give a highly reliable switching 
with typical maximum operating life of 
30M operations. The switches have a 
low operating force of 55g, and are ar­
ranged in a step sculptured curve; this, 
combined with a two position tilt stand 
makes the keyboard a good ergonomic 
layout for quick and accurate typing. 
The num lock, scroll lock and caps lock 
keys all have built in LEDS for easy 
status identification.

For further information contact IRH 
Components, 32 Parramatta Road, Lid- 
combe 2141 or phone (02) 648 5455.

users, saving both time and frustration 
in manually switching between 
communication services.

The Spectrum 9600 provides full 
duplex asynchronous and synchronous 
communications over PSTN or leased 
lines. Built into the specification are 
features such as echo cancellation and 
error correction, which compensate for 
impairments likely to occur during high­
speed transmission in a dial-up environ­
ment.

For further information contact Link­
ware, 604 North Road, Ormond 3204 or 
phone (03) 578 0821.
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Computer Products

Home automation 
interface in your home

X-10 (Australia) is giving the most 
popular home computers something 
really useful to do around the home - 
control lights for security and safety, 
control TVs and stereos to wake you up 
or lull you to sleep, control heating and 
air conditioning to save energy - in 
short, control everything electrical in 
the home. This powerful new capability 
is available for the IBM PC and com­
patibles, Apple Macintosh, Apple He 
and lie and Amiga for only $229 (sug­
gested retail price).

The key to this seemingly all-powerful 
home automation magic is X-lO’s new 
Home Automation Interface. It’s a 
small peripheral that is actually a self- 
contained microcomputer with its own 
microprocessor, and memory backed up

Ethernet 
adaptor card

Electronic Solutions has just released 
a new line of high performance Ether­
net networking cards claimed to make it 
possible to build a high performance 
networked environment at a moderate 
cost.

The cards are all fully compatible with 
all industry standard networking soft­
ware and topologies, including Novell 
Netware (NE1000 and NE2000), Gate­
way G/Ethernet, DECnet-DOS, PC- 
NFS, TCP/IP, Net-Ware 3+, OS/2 LAN 
Manager, UNIX/XENIX, NetBIOS and 
APX.

by a battery that can sustain it without 
AC power for more than 100 hours. It 
sends signals over the AC wiring to con­
trol up to 256 lights and appliances 
plugged into X-10 modules, which in 
turn are plugged into convenient 240 
volt outlets throughout the house.

The X-10 Home Automation Inter­
face is a free-standing controller which 
plugs into any convenient 240V wall 
outlet. It is supplied with a cable that 
plugs into the interface and the serial 
port of the computer. The interface 
contains an 80C48 microprocessor with 
on-board ROM (read only memory), 
RAM (random access memory), an in­
ternal real-time clock and battery back­
up.

Further information from Midac 
Technologies, Suite 147, 313 Harris 
Street, Pyrmont 2009 or phone (02) 
692 9111.

For an example of costing, the Elec­
tronic Solutions NE-2 card, a full 16 bit 
Ethernet card with 16/64K RAM buffer 
(to support multi-packet communica­
tions), ROM support for diskless work­
stations, support for NetWare and all 
Gateway communications products and 
100% compatibility with IEEE regis­
tered NODE-ID costs only $449 incl. 
tax in 1-up quantities. Most other sup­
pliers are quoting around $850 for prod­
ucts to this specification.

The cards carry a 3 month warranty 
plus a 14 day money-back guarantee.

For further information contact Elec­
tronic Solutions, Box 426, Gladesville 
2111 or phone (02) 906 6666.

486-based PCs
Australian microcomputer developer 

and manufacturer, Terran Computers 
has released a new family of 486-based 
desktop personal computers.

Called the Terran T-40 range, they 
come complete with high resolution 
monitor of 800 x 600 pixels (colour or 
monochrome), full-function keyboard, 
1Mb of main memory as standard (up­
gradable to 16Mb), two serial and one 
parallel port, 25MHz processing speed 
and a keyboard security system which 
prevents unauthorised access.

Also included as standard are four 
IBM PC/AT compatible and one 
memory expansion slots, plus 
keyboard/mouse and floppy disk con­
trollers as well as a hard disk adaptor.

For additional information contact 
Terran Computers, Unit 2, 15 Brisbane 
Street, Eltham 3095 or phone (03) 
439 4100.

Mac versions of
Protel CAD

Protel Technology is launching 
versions of its PBC layout programs, to 
operate on the Macintosh II and SE 
families.

The first programs to be launched will 
be Autotrax and Easytrax. During the 
first quarter of 1990 a schematic 
program will be available to comple­
ment the Autotrax program, providing 
automatic routing through schematic 
netlist capture.

The Macintosh versions retain all the 
power and functionality of the well 
known PC products but they faithfully 
adhere to the familiar Macintosh user 
interface.

For further information and specifica­
tions on the Macintosh versions of 
Protel software and/or the PC versions, 
contact Protel Technology, GPO Box 
204, Hobart 7001 or phone (002) 
73 0100.

138 ELECTRONICS Australia, January 1990



RUSH 
component

✓MWC To :

CADSTAR CHALLENGES 
WORKSTATION ROUTERS
.... ON SPEED!

The CADSTAR 386 Advanced Autorouter is the 
fastest most economically priced PC-based 32-bit 
gridless router in the business. And we challenge the 
competition to match its results.

In a recent benchmark, CADSTAR’s 386 router 
proved superior in speed and performance. It routed 
in one-fifth of the time that it took the competition. 
And the results were completely manufacturable. 
Features like rip up, retry, shove aside, and re-entrant 
routing make board layout fast. And ECO’s have never 
been easier.
.... ON PERFORMANCE!

CADSTAR’s PC based Design and 
Layout Software is the best mid-range 
CAD system in the industry. It enables 
you to perform 95 per cent of all the 
interactive and automatic capabilities of 
high-end workstations. As a result you’ll 
be able to handle today’s most 
sophisticated boards-high density dual 
in-line boards and multilayer, surface­
mount designs. CADSTAR is easy to 
learn and fully supported with our hot­
line service.

and from there to our high end Visula 
engineering workstation.

Call RCS Cadcentres for complete 
details.

Order today.

f0"

.... ON PRICE!
CADSTAR meets the challenge. It combines the 

best in PCB CAD software with our CADSTAR 
Advanced 32-bit Gridless Router. Buy this package 
for a fraction of the cost of workstation systems. Or 
ask for CADSTAR PCB separately.

And CADSTAR is the only mid-range system that 
offers you a true migration path, from our low-end 
Cadstar Interactive system up to Cadstar Professional

from

RACAL-REDAC

RCS CADCENTRES
A Division of RCS Design Pty. Ltd. — Incorporated in Victoria.

731 Heidelberg Road 
Alphington, Victoria 3078 
Australia
Tel: (03) 499 6404
Fax: (03) 499 7107



CAD Software Review:

DC/CAD 
drafting package
DC/CAD is a complete end-to-end CAD package for electronic 
design - from feeding in the circuit schematic to laying out 
the printed-circuit board, including automatic routing. Mark 
Cheeseman put it through its paces...

In the last few years, the rapid in­
crease in PC board densities, accompa­
nied by the use of multi-layer boards 
and the use of devices with larger and 
larger numbers of pin connections has 
made the circuit board designer’s job al­
most impossible to perform without the 
aid of a computer.

The first PCB CAD packages were 
relatively simple affairs, with the opera­
tor having to place the components and 
join the pins manually. This was still a 
lot better than the manual tape-and- 
donut system which was the norm until 
the emergence of CAD.

The next big development was auto­
routing, where the pin connections on 
all the components are joined by tracks 
laid by reading a file called a ‘netlist’, 
which is a set of instructions describing 
how the board is to be wired up. The 
auto-router then lays as many tracks as 
it can, according to a set of design 
rules.

DC/CAD is a fully integrated system 
for the design of circuit schematics and 
printed circuit boards. The package con­
sists of an editor (used for both sche­
matic and PCB design), an auto-router, 
a set of component libraries (both cir­
cuit symbols for schematic drawing, and 
dollies for the physical PCB layout).

A number of other programs perform 
functions such as design rule checking 
and generation of a parts list and bill of 
materials. Utilities are also included 
which read and write standard Gerber 
photoplotter files, and convert to and 
from the AutoCad ‘.dxf’ file format.

The design process starts with the 
schematic. Components from the librar­
ies are placed on the screen, and con­
nected together with ‘wires’. Compo­
nents can be moved around at will, as 

the circuit progresses; connections to 
the components stay connected, and are 
dragged with the component. A wire is 
a special type of line - representing a 
logical connection between two or more 
pins on the schematic. Ordinary lines 
can be drawn on the schematic to aid 
visual interpretation, but are ignored 
when the netlist is generated later on.

A circuit schematic need not be re­
stricted to a single page. Several pages 
can each accommodate different parts 
of a circuit, allowing it to be divided up 
into logical sections for easier editing. 
Connections to other parts of the circuit 
need only to be labelled with identical 
names on both sheets, and a logical 
connection is established for later use 
by the auto-router. You can specify 
track widths at the schematic stage, 
rather than having to do this later on 
the PCB itself.

When the circuit is completed, a net- 
list is generated for each part of the cir­
cuit. These intermediate netlists are 
then combined together into a single 
netlist file, the whole process being 
analogous to the compile-link procedure 
encountered in programming. Of 
course, any errors encountered in either 
of these stages are reported as they are 
encountered, so that they can be cor­
rected before they go any further.

The completed netlist file is then read 
in to route a PC board. Before this is 
done, however, the size and shape of 
the board need to be determined, and 
the components physically placed in 
their intended places on the board. To 
do this, the same editor that was used 
to edit the original schematic is used. 
The editor operates in one of two envi­
ronments (schematic and PCB), and this 
is automatically determined according to 

whether a PCB or schematic file is 
being edited. If you are starting a new 
file, you need to tell it whether to treat 
the file as a schematic or PCB file.

An exclusion line defines the area 
within which components and tracks on 
the board are allowed to exist. Exclu­
sion lines can also be placed around 
parts of the board which must be kept 
clear, such as mounting holes or cut­
outs. An auto-place feature can then be 
used to physically load the components 
onto the board, after which they can be 
moved around at will. Of course, you 
can manually place each component on 
the board yourself, but the auto-place 
command simplifies this to a single step.

A rat’s nest is usually the first step in 
routing the board. It gives a good idea 
of how components can be moved 
around to minimise track lengths and 
cross-overs. Once the board has been 
laid out to the designer’s satisfaction, 
routing can begin.

The auto-router, like most parts of 
DC/CAD, is controlled by a configura­
tion file, which determines the design 
rules - such as minimum track width 
and spacing, which layer has tracks run­
ning in which directions, and which 
tracks to give priority to (such as 
power-supply lines).

The package is capable of handling up 
to 64 layers, of which up to 32 may be 
trace layers (which is far more than 
even the most complex boards use), and 
can route boards of up to 32" square. 
The board is displayed on the screen 
during the routing process, so that its 
progress can be monitored. A running 
status of elapsed time and the number 
of tracks routed, and the number of 
failures and rip-ups is shown at the top 
of the screen.

Driving DC/CAD
Like any program of this complexity, 

DC/CAD takes a while to get used to. 
It is assumed that the user is already
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menus at the bottom of the screen.

familiar with circuit and PC board de­
sign principles. The command structure 
is quite logical, and easy to get used to. 
Commands follow the usual English 
syntax of a verb followed by a noun - 
for example, to Add a Symbol to the 
drawing, one would type the letters 
‘AS’.

For the newcomer, menus are dis­
played at the bottom of the screen, and 
items may be selected by pressing the 
first letter of the word appearing in the 
menu (which are the same as the com­
mands used when the menus aren’t dis­
played). Thus, the operator can use the 
menus until the commands become 
familiar, at which time they may be 
turned off to give more screen space to 
the actual drawing.

An on-line help facility is available at 
all times, to save you digging through 
the reference manual to find out how to 
use a particular command.

DC/CAD, unlike some schematic and 
PCB design packages, uses floating­
point arithmetic for all its operations. 
While this may seem unnecessary for 
work which can be (and often is) per­
formed using integer operations, it does 
have certain benefits.

For example, any component (or 
group of components) may be scaled up 
or down by an arbitrary (non-integer) 
scale factor, or rotated through any 
number of degrees (not the usual 90° in­
crements that integer arithmetic dic­
tates). While you may not need this 
ability for most circuitry, large compo­
nents (such as power transistors) often 
need to be placed at odd angles to con­

serve space.
Groups of components can be collec­

tively moved, re-sized, or rotated as a 
single component, and afterwards, the 
grouping can be removed, so that the 
components can be treated separately 
once again. Indeed, an entire drawing 
can be defined as a group, and then 
manipulated as a single component.

All files created and used by 
DC/CAD are in a plain ASCII format. 
This includes setup files, PCB and sche­
matic drawing files, and netlists. The 
benefit of this is that a text editor capa­
ble of handling straight ASCII files can 
be used to manipulate CAD files. Using 
a word processor’s global search and re­
place facility can automate some opera­
tions which would be more tedious with 
the usual graphics editor.

Users with an inclination towards pro­
gramming can also easily write their 
own utility programs to perform custom 
operations with the graphics database, 
or to extract data from the file for use 
with other software.

DC/CAD allows extensive program­
ming of the Function keys and mouse 
buttons. Six of the Function keys are 
pre-defined, but the other four, plus all 
20 Control- and Shift-Function key com­
binations can be defined by the user to 
suit personal preferences and the partic­
ular type of design being undertaken. 
Indeed, it is possible to set the functions 
of some keys to change the functions of 
others, or the functions of the mouse 
buttons.

On-screen colours for all of the layers 
may be selected from a menu (or from

the command line, if you can remember 
the numeric code corresponding to each 
colour), so that colours which do not 
contrast well with the background can 
be changed to something else.

The documentation accompanying 
DC/CAD is extensive, to say the least, 
consisting of a user’s manual and refer­
ence manual, each in its own 3-ring 
binder. The user’s manual provides a 
general overview of the package’s 
operation, and describes how to install 
it on the system. A tutorial section then 
guides the user through the design of a 
simple schematic and circuit board.

The reference manual is arranged 
logically, with the commands for each 
program being grouped together in al­
phabetical order.

As with any CAD package, this soft­
ware places heavy demands on the com­
puter, so when selecting a computer for 
such work, these demands should be 
kept in mind. For starters, you’ll need a 
’286- or ’386-based machine - the faster 
the better. Machines with very high 
clock speeds will also perform better 
with a memory cache, so this should be 
looked for too.

While small designs can be accommo­
dated using a standard 640K machine, 
anything more ambitious virtually re­
quires the presence of expanded 
memory (conforming to LIM 3.2 or 
later), otherwise operation will slow 
down dramatically as the data which 
would be stored in this memory is 
paged out to disk. If you get a ’386 sys­
tem, make sure that you also obtain a 
utility to make its extended memory ap­
pear as expanded.

One addition to the computer which 
you should seriously consider — even if 
you are only designing relatively small 
boards - is a maths co-processor. The 
increase in speed between a barefoot 
machine and one equipped with a co­
processor is nothing short of amazing, 
due to the program’s use of floating­
point arithmetic.

Summarising
DC/CAD is quite a powerful CAD 

package for schematic capture and PCB 
design, incorporating into a single pack­
age what many vendors sell as separate 
items. It is also available in two ver­
sions; the ‘Level 1’ version priced at 
$960, or the rather more powerful 
‘Level 2’ version for $5495. There’s also 
an evaluation package, available for 
only $40.

Further information is available from 
the Australian distributor Advanced 
Solutions, of 47 Karrill Ave, Beecroft 
NSW NSW. Phone (02) 872 1981. ®
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Lower noise
FACT logic

National Semiconductor Corporation 
has extended its industry standard 
FACT (Fairchild Advanced CMOS 
Technology) logic family with the addi­
tion of the first members of the FACT 
‘Quiet Series’ (QS), which have guaran­
teed low-noise characteristics. National 
said the initial four QS devices have the 
lowest ground bounce, undershoot and 
dynamic threshold of any advanced 
CMOS logic family available today.

The FACT QS products have been 
designed to meet the rapidly expanding 
market for asynchronous applications 
that are particularly noise sensitive, 
such as clock lines, enable lines, and 
resets. FACT QS products are also de­
signed to eliminate the threat of errors 
due to noise effects on the unprotected 
inputs of RAMs, PLDs, and interface­
device input circuits.

The products also offer very tight out-

Calendar chip 
mimics SRAM

The DS1286 ‘Watchdog Timekeeper' 
from Dallas Semiconductor keeps track 
of time with its 400-year calendar and 
features a Watchdog Timer that guards 
against computer malfunction.

Packaged in a standard 28-pin DIP, 
the DS1286 can be plugged into an ex­
isting memory chip socket. Calendar in­
formation can be read or written in the 
same manner as bytewide static RAM. 
Equipped with an internal lithium bat­
tery, the Watchdog Timekeeper lasts for 
more than 10 years in the absence of 
system power.

Accessible information includes hun­
dredths of seconds, seconds, minutes, 
hours, day, date, month and year infor­
mation. The date at the end of the

Time ins)
put skew. For clock distribution or for 
skew to similar output edges, the output 
skew is typically less than 500ps. As 
with standard FACT products, expitax- 

month is automatically adjusted for 
months with less than 31 days, including 
correction for leap years. The Watchdog 
Timekeeper operates in either 24-hours 
or 12-hour format with an AM/PM indi­
cator.

Further information from Alfratron, 
Unit 5, 14 Jersey Road, Bayswater 3153 
or phone (03) 720 5411.

20MHz flash ADC
Micro networks, the Data-acquisi- 

tion/conversion Products Division of 
Unitrode Corporation, has announced a 
new flash A/D converter which comple­
ments its existing product line of high- 
performance A/D converters. The 
MN5820, an 8-bit, 20MHz device, con­
tains all of the support circuitry within a 
single package required to implement 
flash conversion. Furthermore, these 
support circuits are user-configurable, 
making this device very versatile.

MN5280 contains a band-gap voltage 
reference, VRT (voltage reference top) 
and VRB (voltage reference bottom) 
amplifiers, analog input buffer amplifier 
and 75 ohms input termination resistor. 
By exploiting the ‘hybrid advantage’, 
Micro Networks has brought together 
the analog functions required when im­

ial silicon essentially eliminates latchup, 
typically at 1.0A.

Further information is available from 
National Semiconductor Distributors.

plementing flash A/D conversion, sim­
plifying the system designer’s task.

Further information is available from 
Priority Electronics, in Melbourne on 
(03) 521 0266 or Sydney (02) 905 6024.

64K CMOS SRAM 
is non-volatile

The MK48Z08 from SGS-Thomson is 
a 65,536-bit, non-volatile energy source.

The ‘Zeropower’ RAM has the 
characteristics of a CMOS static RAM, 
with the important added benefit of 
data being retained in the absence of 
power. Data retention current is so 
small that a miniature lithium cell con­
tained within the package provides an 
energy source to preserve data.

Low current drain has been attained 
by the use of a full CMOS memory cell, 
novel analog support circuitry, and care­
fully controlled junction leakage by an 
all-implanted CMOS process.

The Zeropower RAM can replace ex­
isting 8K x 8 static RAM devices direct­
ly, conforming to the popular byte-wide 
28-pin DIP package (JEDEC).

For more information contact Pro­
mark Electronics in Sydney on (02 
906 1300 or Melbourne (03) 878 1255.
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8-bit flash ADC 
operates at 300Msps

Producing 8-bit analog-to-digital con­
versions at up to 300 megasamples per 
second (Msps), Analog Devices’ 
AD9028 (and related AD9038) have 
guaranteed critical ac specifications. 
Both flash converter devices are identi­
cal in performance, but offer a choice of 
digital interfacing rates.

The AD9028 uses a single parallel 
ECl-compatible output latch, while the 
AD9038 provides a 1:2 demultiplexed 
output via two latches for convenient in­
terface with slower digital logic or 
memory. Key applications include digi­
tal scopes, transient recorders, radar, 
phased array beam forming, missile 
guidance, and electronic warfare.

Enhancing the 300Msps sampling rate 
is a 250MHz analog bandwidth, 36dB 
SNR for 92MHz inputs, and 47dB SNR 
for 9.3MHz inputs (both tested at 
250Msps), with harmonic distortion of 
40dBc at 92MHz and 56dBc at 9.3MHz. 
Maximum differential and integral 
nonlinearities are the same: 0.75LSB 
(J grade) and 1.0LSB (K grade) with 
guaranteed 8-bit ‘no missing codes’ 
performance.

Fabricated in an advanced bipolar 
VLSI process, the AD9028 and AD9038 
feature sense connections at the +Vref 
and -Vref inputs for accurate full-scale 
calibration; a tap at the midpoint of the 
reference ladder is available to minimize 
integral nonlinearity.

Solid state AC/DC switch
Theta-J’s OPTOMOS Solid State 

Switch LCA110E, optical isolation of 
3750VRMS, is the first of a series of 
Theta-J Solid State Switches to be 
released with Telecom Approval 
(RA88/141).

The LCA110E is ideal for Telecom 
Tip/Ring, Dial Pulse and Ring 
Generator Switching as well as Data 
Acquisition mutiplexing applications.

The switch optically couples a LED

For further information, contact 
Avisun, Unit 9, 1 Short Street, Chats- 
wood 2067 or phone (02) 417 8777.

with proprietary photovoltaic IC to 
control a pair of custom DMOS output 
chips. This provides the capability of 
driving AC and DC loads directly from 
CMOS circuits. The 2mW of drive 
power of 100 times lower than most 
sensitive mechanical relays and allows 
direct drive from a microprocessor.

For further information contact IRH 
Components, 32 Parramatta Road, 2141 
or phone (02)648 5455.

Single-chip 
fax modem

A CMOS single chip FAX modem IC 
has been released by Energy Control 
International.

The Yamaha YM7109 LSI is a 
one-chip modem for half-duplex 
synchronous data transfer at 9600, 7200, 
4800, 2400 and 300bps (CCITTV.29, 
V.27ter, V.21 ch2). With its built-in 
programmable dual tone originating 
function and programmable dual tone 
detection function, this LSI is designed 
for use with a public telephone network 
and is ideal for modem applications for 
G3 facsimile machines.

The YM109 also has a built-in 
interface register which can connect to 
the data base. Through the interface 
register, via a parallel interface, the 
microcontroller can set the operating 
mode, set various parameters, read 
status flags and transfer the data to be 
transmitted or received. The transfer of' 
the transmit and receive data, as well as 
modem operation, can also be 
performed via a serial interface.

For further information contact 
Energy Control International, 26 Boron 
Street, Sumner Park, 4074 or phone 
(07)376 2955.
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VGA-compatible RAMDACs
Brooktree Corporation has intro­

duced the Bt475 and Bt477 RAM­
DACs, intended for use in both VGA 
compatible and laptop computers.

Similar to their predecessors the 
Bt471, Bt476 and Bt478, the Bt475 and 
Bt477 are 80MHz, 256 x 18 and 256 x 
24 (respectively), colour palette RAM­
DACs suitable for use in desktop pub­
lishing, CAE/CAD/CAM, image pro­
cessing, instrumention, and other high- 
resolution colour graphics applications. 
However, Brooktree has also incorpo­
rated a number of additional features 
on the new RAMDACs to make them 
more suitable for use in laptop com­
puter systems that offer the option of 
driving a VGA monitor.

Two-port SAW resonator
Murata Manufacturing Company of 

Japan, has recently released a two-port 
surface acoustic wave resonator, the 
SAR series, for the UHF band.

The resonators are said to make oscil­
lator design the in UHF band a much 
simpler process and increases the power 
handling ability by about 10 times, 
when compared with the earlier single 
port SAW resonators.

The standard frequency range is cur­
rently tailored for CATV, remote con­
trol, and security applications, however 
Murata is prepared to manufacture to 
specification for other applications.

The SAR series are available in 0°

A power down/sleep mode minimizes 
power consumption, requiring less than 
1mA when the device is not in use. In 
addition, an on-chip voltage reference 
has been included to allow a single ex­
ternal resistor to set the full-scale out­
put current of the triple 8-bit DACs.

The Bt475 and Bt477 also offer two 
new features: on-chip comparators used 
to verify and indicate proper connection 
to the CRT, and an anti-sparkle circuit 
that eliminates the scattered white dots 
that occasionally occur when writing to 
a RAMDAC during active video.

For more information contact Energy 
Control International, 26 Boron Street, 
Sumner Park 4074 or phone (07) 
376 2955.

and 180° phase types, for use with bipo­
lar and MOSFET oscillator circuits re­
spectively.

Typical circuit parameters for the 
series are insertion losses of 5.6dB, 
loaded Q of 4400, and input and output 
impedances of 50 ohms.

The small size and accurate frequency 
of oscillation of these resonators makes 
them suitable for use in small remot 
controllers such as automotive burglar 
alarms, garage door openers, and build­
ing access systems.

For further information contact IRH 
Components, 32 Parramatta Road, Lid- 
combe 2141 or phone (02) 648 5455.

Surface mount 
stepper driver

Ericsson Components has released 
the PBL 3770A, a high performance 
stepper motor drive circuit in a 28-pin 
plastic PLCC package.

The PBL 3770A is a bipolar 
monolithic circuit intended to control 
and drive the current in one winding of 
a stepper motor. It is a high power 
version of PBL 3717 and special care 
has been taken to optimise the power 
handling capability without suffering in 
reliability.

The circuit consists of a TTL-LS 
compatible logic input stage, a current 
sensor, a monostable multivibrator and 
a high power H-bridge output stage. 
The circuit is pin-compatible with the 
PBL 3717 industry-standard driver.

Two PBL 3770A’s and a small 
number of external components form a 
complete control and drive unit for 
LS-TTL or microprocessor-controlled 
stepper motor systems.

Key features include half-step and 
full-step operation; switched mode 
bipolar constant current drive; a wide 
range of current control, 5 to 1800 mA; 
and wide voltage range, 10-45V.

Further information is available from 
Ericsson Components, PO Box 95, 
Preston Vic 3072 or phone 
(03)480 1211.

32-bit processor 
for printers

National Semiconductor has 
introduced a new 32-bit microprocessor 
designed specifically for the 
requirements of high-performance 
imaging systems such as page printers.

The new processor, the NS32GX32, is 
aimed at mid-range feature-laden 
printers which provide page rates from 
8 to 80 pages per minute. Additional 
applications include scanners, facsimile 
systems and display terminals.

The advanced architecture of the 
NS32GX32 provides on-chip BitBLT 
instruction primitives and logic, stack 
instruction syntax tuned for PostScript 
execution, and an on-chip two-way set 
associative data cache for character 
generation.

Other advanced features include a 
low-cost floating-point solution for 
graphics processing, an on-chip 
instruction cache, and a clock frequency 
of up to 30MHz.

The NS32GX32 is optimized for use 
with low-cost memory. Because of its 
highly efficient architecture, wait states 
have limited impact on performance. 0
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51/4 Bulk Packs

51/4 Filesafe DS DO 
51/4 Filesafe DS HD 

31/2 Filesafe DS DD
31/2 Filesafe DS HD

$6.50 

$18.50 

$34.95 

$39.95 

$69.95

All Prices per Pack of Ten Disks.

DD50L 50 x 5 1/4 $25.80
DD100L 100x51/4 $29.95
DD40L 40x31/2 $25.40
DD80L 80x31/2 $29.95
DD10 10x51/4 $2.95

Disk Cleaners
FDC1 51/4
FDC3 31/2

$6.95 
$6 95

4 
■ /

UP604IBM 
Breadboard Card
See Review in Silicon Chip 
November 89.
Accommodates up to 24 14-pin ICs 
and has all the IBM signals brought 
out to pin sockets on the board. 
Includes DB25 female socket for 

external connections. Suits AT/XT or 

compatibles. $87.99

MALE IEC PLUGS
Ideal for connecting monitors to 
IBM PC's so you switch both on and 
off together!

$6.35 
heck us for all your 

IEC Connector 
Requirements 

We Carry A Wide 
Range in Stock

NEW Auto-Ranging Bar Graph
Digital
Multimeter
• 3 3/4 digit large LCD display 
• 4000 count resolution
• 41 segment analog bar graph

• Max/Min stores highest and 
lowest readings

• Relative display (Offset)
• Continuity beeper
• Diode check
• Frequency to 40kHz
Basic Ranges
Vdc 
Vac 
Ade 
Aac 
Ohms

I

400mV to 1000V (±0.3%)
400mV to 750V (±0.5%)
400mA (100pA) to 20A (±0.5%)
400mA (100pA) to 20A (±0.5%)
400a dOOmQ) to 40MQ (±0.5%)

Electrolytic 
Capacitor Special
Another of our special “Strip" 
purchases and you can make 
savings on these capacitors which 
are preformed for loading on to 
pebs. 25 capacitors on each strip for 
just $1.50. Crazy that's just 6c 
each!!
1pF, 50V 
22pF, 10V 
33pF, 25V 
47pF,50V 
220pF, 10V 
Also we have the 1N4007 still at 
$1.50 per strip of 25 (see December 
advertisements)

NiCad Chargers
Two models to choose from:
NBC-3 charges AA, C, D and 9V 
cells, Handles up to 10 equal sized 
cells or 3x9V at same time. Will also 
handle mixed sizes. LED indicators

$54.95
NBC-2 is designed for AA and AAA 
cells and charges 2, 4 or 6 cells at a 

time. LED indicators. $22.95

GEOFF WOOD

Greet Value at ONLY

$144
AT&M KITS

Locally produced super quality kits 
for the professional user.See AT&M 
advertisments and E.A. Dec for full 

details. For example ATM20 Infra- 
Red Barrier has 15m range, 2 
outputs. Uses no lenses and detects 
down to 10mm diameter.
Uses high frequency coding to 
increase range and reduce 
interference. Special GaAIAs 
transmitter with crystal control and 
low noise PIN diode detector.

Excellent value at $39.60
Kit Description
ATM013 digit Counter 
ATM024 digit Counter 
ATM033 1/2 digit DVM 
A TM04 1 Hz Timebase

Price 
$33.60 

50.40 
59.40 
22.40 
75.00A TM05 Fibre Optic Modem ______ 

ATM06 Reciprocal Calculator29.4O

Logic Probe
• Level Detector
• Pulse Detector
• Pulse Memory
• Hi/Low/Pulse Leds
• Two Tone Beeper
• Suits TTL/CMOS/HTL etc
• Operates from 4.5 to 20Vdc 
Specifications

ATM0710MHz Timebase
ATM08VT Converter
ATM09VN converter

45.60
42.60
42.60

A7M/0Quad Power Supply 60.60 
ATM1110 Minute Controller 46.20 
A7M126dig Batch Counter 75.00 
ATM133 Digit Counter 65.40 
ATM143 1/2 digit LCD DVM 42.60
ATM1610kV Isolator 70.80
ATM17Storage Adaptor 193.00
ATM188 bit UART 66 00
ATM196 dig Up/Dn Counter 69.60
A7M20IR Transceiver 

ATM21 Multi-Timebase 
ATM2216Ch Tranmitter
ATM2316Ch Receiver 
A TM24 22/3 Comms PCB 
ATM2522/3 Radio Modem

39.60
42.60
77.40
77.40
34.80
66.60

NEW CATALOGUE
Did you get your copy of our new 

catalogue in December’s Electronics 
Australia? If you didn’t then ask for 

a copy with your next order. This 
issue has a list of all the most 

wanted semiconductors

PTY LTD
\ 229 Burns Bay Road, (Corner Beatrice St.) INCIN NSW
A Lane Cove West, N.S.W. P.O. Box 671, Lane Cove N.S.W. 2066
L \ Telephone: (02) 428 4111 Fax: (02) 428 5198.
O 8.30am to 5.00pm Monday to Friday, 8.30am to 12 noon Saturday. 
5/ Mail Orders add $5.00 to cover postal charges.
)/ Next day delivery in Sydney add $5.00.
' All prices INCLUDE sales tax.

BE* TRICE

Tax exemption certificates accepted if line value exceeds $10.00.

Max Input Frequency 
Min Pulse Width 
Input Impedance 
Over-Voltage Protection 
Pulse LED flash time 

$31.50

17MHz
30nS
1MQ

220Vac
500ms

Weller CM 
Soldering w#” 
Iron Special
Save $12 this month only on the 

WTCPS Soldering Station. 
Transformer powered low voltage 
features Weller closed-loop method 
of controlling maximum tip 

temperature to protect temperature 
sensitive components.
• 48W stainless steel heater
• Non-burning silicon rubber cord 
• 15 tip sizes - 0.8mm to 6.00mm 
• 11secs to recover for 37°C drop 
• Choice of tip temperatures 315°C/ 

600°F, 370°C/70°F, 430°C/800°F 

Save $12 Now $125.00,

BANKCARD, MASTERCARD, VISA, CHEQUES OR CASH CHEERFULLY ACCEPTED



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.

1 | 1
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
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BOOK SHOP
1/?

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
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Electronic Hobbyist Handbook BP-233 $16.00
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International Radio Station Guide BP-255 $16.00
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SPECTRUM
Communications News & Comment

Intelsat VI launched
The success of the International Tele­

communications Satellite Organisation 
(Intelsat) continues, with the first in its 
new Intelsat VI series of communica­
tions satellites now flying over the 
Atlantic Ocean.

Intelsat VI is the world’s most com­
plex and most sophisticated commercial 
communications satellite, and at nearly 
two tonnes it is also the heaviest. 
Launched aboard an Ariane rocket 
from French Guiana, the first in this 
series of five birds can carry as many as 
120,000 telephone calls and three colour 
television channels. Compare this to the 
240 two-way voice circuits or one black 
and white TV channel offered by Early 
Bird, Intelsat’s first satellite, launched 
25 years ago.

The useable life of satellites has also 
improved, with the VI series designed 
for reliable service up to 13 years - 
almost twice that of the previous series.

Intelsat has already planned its next 
series of satellites, the Intelsat VII, 
designed for the specific requirements 
of countries in the Pacific Ocean region. 
The VII series will use higher power 
transponders and spot beams, driven by 
a 4000 watt solar array, to allow for the 
use of smaller and less expensive 
ground stations. The first in the series is 
due for launch in 1992.

There are now 85 commercial com­
munications satellites in geostationary 
orbit around Earth, the most extensive 
network belonging to Intelsat, whose 14 
birds provide voice, television, data, 
fax, telex and videoconferencing 
services.

UK soon for 
digital cellular?

Great Britain could become one of 
the first countries to offer the proposed 
European-standard (GSM) digital cellu­
lar mobile telephone system, with the 
announcement by Mercury Communica­
tions of their plan to establish the coun­
try’s third cellular network under the 
GSM specification.

Mercury, a private competitor to Brit­
ish Telecom, expects to have the net­
work operating by 1992, at a projected 
cost of A$2 billion. It will compete

directly against the established British 
Telecom and Racal Vodafone cellular 
systems, but with the advantage of 
being useable across the channel in any 
other country with a GSM network.

Developments in the digital cellular 
telephone service (DTCS) are being 
watched with interest by local and inter­
national companies, with an eye to the 
ever-growing need for increased 
capacity in cellular systems - either 
through intergration of DCTS into an 
existing analog network, or the opening 
of an additional purely-digital service.

More on 
bulletin boards

Following our recent listing of Aus­
tralian computer bulletin board services 
with a leaning towards radio communi­
cations, the following overseas BBS’s 
may be of interest - but don’t forget 
that they are charged at the usual ISD 
rates.

Trio-Kenwood’s new BBS includes 
product news, service tips and modifica­
tions for various Kenwood amateur 
radios and communications receivers; 
the BBS is open between 0100 and 0500 
UTC weekdays and 24 hours on week­
ends, on 0011-l-(213) 761 8284 (data 
rates from 300 - 2400 baud).

The Association of North American 
Radio Clubs (ANARC) has one of the 
world’s most comprehensive radio­
related bulletin boards, with numerous 
message areas for all aspects of radio 
hobbies and reports from around the 
world; call 0011-l-(309) 688 0604 (uses 
North American Bell tones, on 300 and

Stamp for Radio 
Australia's 50th

Australia Post has released a special 
stamp issue to commemorate the 50th 
anniversary of Radio Australia. De­
signed by Brian Sadgrove, the stamp 
depicts a globe being covered by radio 
waves advancing from the south-east 
corner (where Australia is usually 
depicted) to cover the rest of the world. 
The stamp costs 41c and is available 
from local post offices.

1200 baud; available 24 hours).
The AMSAT group maintains two 

bulletin boards for disseminating infor­
mation about amateur radio and satel­
lites - on 0011-l-(515) 961 3325, and 
0011-l-(314) 447 3003. Both are avail­
able 24 hours and take speeds up to 
1200 baud.

Locally, Sydney’s ‘Shortwave Pos­
sums’ BBS has increased its content of 
public domain software for shortwave 
and amateur radio, and also features a 
number of interesting text files and 
reports - SWP operates to 2400 baud, 
24 hours a day, on (02) 651 3055.

Pick of 
the pirates

Officers in the Department of Trans­
port and Communications have ex­
pressed concern over the ease with 
which a new amateur radio can be 
modified to operate from 26 - 28MHz 
continuous, with all modes and high 
power.

The Uniden HR-2510, imported into 
Australia by Uniden Corp, is ostensibly 
a ‘full feature’ mobile transceiver cover­
ing the 10 metre amateur band (28 - 
29.7MHz) in AM, FM, SSB and CW 
modes, with an output of up do 25 
watts. Drawing on Uniden’s extensive 
experience in the communications field, 
including many years of success with its 
CB radio range, the HR-2510 has 
proven popular with overseas amateurs 
due to its reasonable price, performance 
and high level of features.

Set for the same favourable response
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Icom’s new IC-M120 marine VHF transceiver, which provides full coverage of 
all international marine channels along with 10 weather channels. Features 
include 24 memory channels, advanced scanning, instant access to the 
emergy channel 16, and selectable 1W/25W output.

from Australian hams, the radio has 
also been welcomed by local pirates, 
who’ve heard in advance that it is easily, 
converted to cover the de facto ‘interna­
tional pirate bands’ of 26 - 28MHz, 
and the CB band in-between.

An added attraction is the availability 
of FM, which became the latest ‘fad’ for 
pirates following recent proposals that 
the AM mode be replaced with FM on 
the 27MHz CBRS. Although this did 
not eventuate, the interest generated in 
FM has remained, with ‘27FM’ the sub­
ject of much experimentation by 
pirates.

Investors ready for 
comms market boom

Having bought into nearly 30 prime 
communications sites, and with con­
struction of additional towers under 
way, the private company Australnet is 
gearing up to obtain a large slice of the 
lucrative mobile communications 
market.

Australnet first came to notice earlier 
last year, as a group of investors who 
saw potential in the concept of provid­
ing communications facilities and ser­
vices as an independent business, as in 
the USA, rather than the traditional 
Australian approach whereby the facili­
ties are owned and operated by major 
communications equipment suppliers.

Australnet is proud to boast that they 
claim no association with anyone from 
the communications industry, and oper­
ate solely as a dedicated facilities 
provider.

The company has expressed keen 
support for UHF trunked radio systems, 
which it believes are greatly under­
utilised in Australia, and has obtained 

several 800MHz frequencies to establish 
a trunked network stretching from Mel­
bourne to Brisbane. Interest is also 
being shown in conventional VHF land 
mobile radio, wide area paging, radio 
and television microwave relay and the 
possible second cellular telephone sys­
tem - for which any aspiring licensee 
will require an estimated 200 towers.

More delays for 
Sydney FM licences?

The owners of Sydney AM stations 
seeking a place on the FM band have 
been warned by DoTaC that the closing 
date for conversion submissions may be 
extended until April 1990.

Following court action by Sydney sta­
tion 2WS, claiming it was disadvantaged 
in the tendering process, the date was 
moved back to December 29 - but 
Departmental advisers claim that if 2WS 
wins the court case, then in the interests 
of fair play all stations should be given 
another 90 days to re-assess the tender 
guidelines.

This is assuming the loser of the court 
case did not appeal against any deci­
sion, which would of course even 
further delay the closing date.

With all other areas having 
announced the successful tenders, and 
the first of these (Melbourne 3KZ) due 
on air this month (January), Sydney is 
lagging far behind, and stations may not 
even be on air by the time DoTaC calls 
for two new FM licences under ‘stage 
two’ of the national FM plan. q

Companies or organisations with com­
munications news items which they 
believe would interest our readers can 
send them directly to David Flynn, PO 
Box E160, St James 2000.

EOTna TELEX
PLAY IT
AGAIN....

& AGAIN...
& AGAIN....

The Audio Telex TR900 Tapeless 
Digital Recorder Player will play 
the same message, or up to four 
messages consecutively.
There are no moving parts & you 
can record your own message, 
just like a tape recorder.

Ideal for:-
> Music on hold messages 
> Continuous point of sale

presentations in 
Supermarkets, shopping 
centres.

> Commentary in museums 
or tourist attractions.

TR900 is virtually maintenance 
free, thoroughly reliable and it 
costs no more than a good 
quality tape recorder.

Call Audio Telex for more details, 
your nearest dealer, or a copy of 
our free 24 page Colour Catalogue 
of Sound Products.
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 
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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



NEW BOOKS 
AND LITERATURE

DC generators
THE HOMEBUILT DYNAMO: Dynamo 
design and construction with ceramic 
magnets, by Alfred T. Forbes. Todd- 
Forbes Publishing, 1987. Hard covers, 
308 x 220mm, 182 pages. ISBN 
0-9597749-0-4. NZ price NZ$87.90 in­
cluding GST; Australian price A$85 
postpaid airmail.

This seems to be essentially a ‘do-it- 
yourself book for the person who 
would like to build their own low-speed 
DC generator, using reasonably accessi­
ble materials and the kind of tools avail­
able in most home workshops. The au­
thor apparently lives the self-sufficient 
rural life in New Zealand, and the book 
grew out of the immediate need to pro­
duce local power for purposes such as 
lighting at night. Not finding any exist­
ing books on how to build a generator, 
he worked it out for himself, did it the 
hard way - and then decided to write 
this book to help others do likewise.

The construction of the generator it­
self has been simplified so that it re­
quires no previous knowledge of electri­
cal machines, no castings, no welding 
and - surprisingly — not even any sol­
dering! All electrical connections are 
made by means of ‘B-B’ connector 
strips, although soldering does appear 
to be involved in making the unit used 
to magnetise the rotor magnets.

The generator itself, or ‘dynamo’ as 
the author prefers to call it, is basically 
a three-phase alternator with a flat disc 
rotor having ceramic permanent mag­
nets cemented into slots in its periph­
ery, rotating between two stator assem­
blies carrying circular arrays of 
C-shaped laminated poles and windings. 
The AC output from the windings is 

then rectified to produce the final DC 
output, avoiding any need for commuta­
tors, brushes or slip rings.

The complete unit can produce a 
maximum rated output of 1000 watts at 
740rpm, and can be wired to produce 
output voltages of between 12V and 
36V for different applications. The au­
thor himself shows how it has been used 
with a converted bicycle frame, to pro­
duce a pedal-powered system sufficient 
to store energy in a marine battery, for 
powering up to eight 13W fluorescent 
lamps at night. Apparently he has found 
that about one hour of vigorous pedall­
ing per morning will provide sufficient 
charge for the next night - and he 
catches up on his reading (as well as his 
exercise) while doing this!

But back to the book itself. The de­
scription is very detailed, with over 300 
photographs covering virtually every 
tiny aspect of the construction process. 
Perhaps there’s too much detail for the 
person with existing electrical knowl­
edge, but the author apparently wanted 
to ensure that even those without this 
knowledge would be able to tackle the 
project confidently, and this he certainly 
seems to have achieved.

As examples of the detail given, he 
describes how to make a simple hand- 
powered diamond saw to cut the Philips 
strontium ferrite ceramic block magnets 
(purchased unmagnetised) into the 
much flatter profile magnets needed; 
how to make a magnetiser for the flat 
magnets, using an old telephone mag­
neto and a capacitor bank; how to wind 
all of the stator coils; and even how to 
cut down transformer ‘E’ laminations, 
to make the ‘C’ laminations needed for 
the stator pole assemblies.

Incidentally he also gives a listing of 
the sources for virtually all of the com­
ponents and materials used in the proj­
ect, and discusses alternatives and sub­
stitutes in cases of supply difficulties.

So all in all, it’s a very complete de­
scription, and one that should be of 
considerable interest - not just to self- 
sufficiency and ‘alternative lifestyle’ en­
thusiasts, but also to those who’ve al­
ways wanted to try building a home 
generator but thought it was beyond 
them.

The price of the book is a little daunt­
ing, to be sure. But it looks as if the au­
thor has had to publish it himself, and 
presumably needs as much cash-flow as 
possible. In any case, there are very few 
other books available which cover this 
subject.

The review copy came direct from 
Todd-Forbes Publishing, at PO Box 
3919, Auckland NZ, who can supply 
single copies direct for the prices 
shown. However it is apparently also 
available from some booksellers — 
presumably those specialising in titles 
on self-sufficiency, in particular. (J.R.)

Microwave ICs
MMIC - MONOLITHIC MICRO­
WAVE INTEGRATED CIRCUITS, by 
Yasuo Mitsui. Published by Gordon and 
Breach, 1989. Soft covers, 217 x 140mm, 
127 pages. ISBN 2-88124-286-3. US list 
price $47.

One of the latest releases in the Gor­
don and Breach ‘Japanese Technology 
Reviews’ series, and in this case obvi­
ously an addition to the Electronics 
category. The author is an eminent en­
gineer working in the LSI Research and 
Development Laboratory of Mitsubishi 
Electric Corporation, in Itami City, 
Japan.

Essentially the aim of this volume is 
to review the development of GaAs 
MMICs and their associated fabrication 
technology over the last five years, with 
particular emphasis to Japanese contri­
butions and trends. This should make it 
of particular interest to anyone either 
working in the field, or wanting to get a 
comprehensive overview of the current 
state of this very significant technology. 
It isn’t always easy to remain aware of 
developments in Japan, due to the lan-
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guage barrier.
After a brief introduction, the author 

discusses GaAs IC processing technolo­
gy, with particular reference to the ac­
tive and passive circuit elements used in 
MMICs. The active devices discussed 
both here and later are essentially MES- 
FETs, with very little about HEMTs 
and other more recent devices.

The second and larger main section 

deals with examples of specific GaAs 
MMICs, in various application areas: 
lower frequency amplifiers, low noise 
amplifiers, power amplifiers, broadband 
amplifiers, oscillators, mixers, switches 
and phase shifters, frequency dividers, 
attenuators and MMICs in subsystems. 
The book then ends with a brief sum­
mary, followed by a list of some 148 
reference papers.

For anyone wanting an insight into re­
cent Japanese work in this exciting and 
pioneering field, it should be of great 
interest.

The review copy came direct from the 
publisher in New York, but the book it­
self notes that Gordon and Breach Sci­
ence Publishers have an office in Mel­
bourne, whose address is Private Bag 8, 
Camberwell 3124. (J.R.)

S-VHS video
SUPERVIDEO - THE REPORT: The 
Future of Consumer Video. Researched 
and produced by Right Hemisphere, 
October 1989. Comb bound A4, 49 
pages. Price $48 including post and 
packing.

A report on the impact to date of the 
Super-VHS (and ED-Beta) video sys­
tems on the Australian domestic video 
market, with concise information on the 
new technology itself and predictions 
for the future. It is intended for profes­
sionals working in the production or 
sales areas of the video industry, or in 
fact for anyone wanting a solid insight 
into where the industry might be head­
ing.

Aspects covered include the develop-

ment of S-VHS, competing systems, 
how S-VHS and ED-Beta work (in both 
technical and not-too-technical forms), 
compatibility considerations, analysis of 

the various market segments, market 
forecasts, distribution and duplication, 
and relevant trends such as IDTV, 
EDTV, HDTV and Supercable. There 
is also a final summary of the current 
state of the Australian market, with its 
widespread lack of interest in and 
awareness of the potential of S-VHS, 
ED-Beta and Hi-Band Video 8.

Although written in concise form, for 
rapid reading by busy executives and 
other professionals, it seems to present 
a thorough, readable and accurate as­
sessment of the current situation in 
Australia with regard to enhanced-per- 
formance video systems.

The report is available directly from 
Right Hemisphere Pty Ltd, 28 Adeline 
Street, Faulconbridge 2776. Phone (047) 
51 5280, or fax (047) 51 1127. (J.R.) ®
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Construction Project:

'Master control' 
power switch
This project uses an old idea in a new application that will 
prove very useful. Using the master-slave principle, it switches 
power to a slave appliance when a master appliance is turned 
on or off. Now you can control power to your TV set from the 
armchair by simply using the remote controlled VCR. No more 
blank, snow-filled screens and white noise at the end of the 
movie!

by BRANCO JUSTIC

The idea of a master appliance being 
used to switch power to other periph­
eral (or slave) appliances has been 
around for some time, but we can't re­
call a project like this one having been 
presented in EA before. The project 
has many uses apart from the original 
purpose for designing it.

The aim was to produce a device that 
could turn off the TV set by simply 
turning off the VCR, getting rid of all 
that unwanted noise and snow at the 
end of a movie. As it turns out, we 
came up with something even more use­
ful - a project that also includes line 
filtering and over-voltage protection as 
well as the ability to work in a number 
of master-slave applications.

With the price of some infrared re­
mote controlled VCRs now costing less 
than $400, it has become usual for their 
owners to use the remote feature as an 
add-on to the TV set. This way a con­
ventional TV set can be operated from 
the armchair - at least as far as channel 
selection is concerned, anyway. But one 
important feature not available is re­
mote on-off for the TV set, now made 
possible with this project.

Of course, it can be used in other ap­
plications. For example, a computer in­
stallation normally has a separately 
powered monitor, printer, perhaps even 
an external hard disk. With this project, 
the peripherals can be driven from the 
slave outlet, with the computer supplied 
by the master outlet. Now the comput­
er’s front panel on-off switch will con­
trol everything together.

You might also use it with an audio 

system. Here the amplifier could be the 
master appliance, causing power on or 
off for the turntable, tape recorder or 
whatever else the system uses.

The bonus however is that a complete 
line filter and over-voltage protection 
system is built in. A fuse is also includ­
ed, giving added protection and possibly 
saving a trip or two to the fuse box in 
the event of an appliance failure.

Perhaps you may even want to build 
this project just for the line filtering it 
offers, as many a VCR or computer 
falls victim to surges on the power lines 
and transient spikes!

The circuit schematic. Current sensing of the master appliance is achieved by sen; 
the Schmitt trigger of IClb, in turn operating the relay to supply power to the Slav

Circuit details
The incoming mains supply is con­

nected through a 3 amp fuse to the low 
pass filter made up of Cl, LI, L2, C2 
and C3. Although the inductors LI and 
L2 are wound on a common toroidal 
former, they are still electrically sepa­
rate.

This filter section has a cut-off fre­
quency of approximately 100kHz, which 
effectively suppresses any RF signals or 
transient spikes which may be present 
on the incoming mains supply.

The varistor connected at the output 
of the filter behaves as an open circuit 
at normal mains voltages of around 
240V RMS, but becomes a very low 
resistance if the mains voltage exceeds 
275V RMS. This means that any noise 
spikes above the turn on voltage of the 
varistor are shorted out, preventing 
them damaging appliances connected to 
the unit. Resistor RI discharges capaci­
tors Cl, C2, C3 and C4 when the unit is 
disconnected from the mains supply.

Capacitor C4 is used to couple power
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Enjoy remote on-off for your TV set with a remote controlled VCR and our 
master-slave switch. It also includes mains filtering and spike suppression, for 
good measure.

to the electronics of the unit. At 50Hz it 
has a reactance of approximately 14.5k 
ohms, limiting the current to around 
16mA (RMS). The negative half cycles 
are clamped by DI and the positive­
going half cycles are limited to a voltage 
of approximately 15V by the zener 
diode ZD1. The resultant 15V DC sup­
ply is filtered by capacitor C6.

After passing through the mains filter 
circuitry already described, the neutral 
is connected directly to the ‘slave’ 240V 
output socket and then via a 0.47 ohm, 
5W resistor (R3) to the neutral terminal 
of the ‘master’ output socket. A voltage 
will therefore be developed across R3 
only when current is being drawn by the 
appliance connected to the master out­
put socket.

The voltage developed across R3 is 
coupled via C5 and R4 to the inverting 
input of amplifier ICla. Resistor R4 
and capacitor C8 make up a low pass 

ng a voltage drop across R3 which, after amplification by ICla triggers 
outlet.

filter, to further attenuate noise pulses 
and prevent them being coupled to the 
amplifier stage. The gain of the ampli­
fier associated with ICla is determined 
by R7 and the resistance of the preset 
trimpot VR1.

The gain adjustment (VR1) deter­
mines the actual current the master ap­
pliance needs to draw before the unit 
switches power to the slave outlet. This 
adjustment is necessary as some appli­
ances draw a small current even when 
they are switched off. For example a 
VCR when turned off at its front panel 
switch still draws current to power its 
display (usually a clock) and the elec­
tronics that senses the remote control 
signals. In fact, the difference between 
this current and the normal operating 
current (assuming no tape motors are 
on) is often relatively small.

A reference voltage of 5.6V, decou­
pled and filtered by R5, R6, C7 and 

CIO, and then regulated by ZD1 is ap­
plied to the non-inverting input of ICla, 
also setting the output and the inverting 
input of ICla to 5.6V. The difference 
voltage applied to ICla is therefore the 
voltage developed R3.

The AC component of the output 
from ICla is rectified by D3 and con­
nected via current limiting resistor R8 
to Cll. Thus when current is being 
drawn by the master output, the voltage 
across capacitor Cll will increase from 
its normal value of around 4.8V to a 
higher positive value, depending on the 
load current taken by the master appli­
ance. This voltage is then applied to the 
non-inverting input of the Schmitt trig­
ger stage IClb, through RIO.

The 5.6V reference voltage developed 
across ZD1 is connected to the inverting 
input of IClb, which has its hysteresis 
voltage set by RIO and Rll. As a re­
sult, the output from IClb will switch to 
a value of around 15V when current is 
being drawn by the master output. Cll 
is discharged by R9 when the master 
output is switched off.

When the master appliance is drawing 
current, the output of IClb will be suffi­
ciently high to cause ZD3 to be forward 
biased. This will result in the flow of 
gate current to the SCR (QI), supplied 
via R12. As a result, QI will switch on, 
in turn causing current to flow in the 
relay coil through the series components 
D4, R14 and R15. Resistors R14 and 
R15 are necessary as the relay used in 
the prototype is for 110V operation. Be­
cause the diode and the SCR only con­
duct during the positive half cycle of the 
incoming mains supply, capacitor C12 is 
used to prevent chattering of the relay.

The active line is connected to the 
slave output socket through the relay 
contacts. Note that the two contact sets 
in the relay are connected in parallel. 
The active line, after filtering, connects 
directly to the master output socket.

Construction
This project is available as a kit from 

Oatley Electronics, and includes a toroi­
dal ferrite core with a single winding al­
ready wound on the core. The wire will 
first have to be removed from the core 
and then re-used to wind two separate 
single layer coils of approximately 25 
turns each. The two coils need to be 
wound in counterphase, to prevent the 
AC current saturating the core. For de­
tails, refer to the component overlay 
diagram.

The wire provided can be soldered 
without removing the insulation, but 
this requires quite a lot of heat to per­
form. We recommend that you tin the
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Master-slave 
switch
wire ends prior to assembling the coil 
onto the PCB, otherwise damage to the 
PCB tracks may result.

Follow the component overlay dia­
gram to assemble the rest of the circuit, 
leaving the relay until last. As usual, 
double check the orientation of the 
polarised components prior to soldering 
them to the PCB - that is all electro­
lytic capacitors, diodes, the SCR and 
the IC.

When the relay is positioned on the 
PCB, it will be noticed that no holes are 
provided for two of its terminals. These 
are the normally closed terminals, and 
as they are not used in this project they 
should be snipped off. Now insert the 
relay into the PCB, then bend and sol­
der the remaining six terminals to the 
copper tracks on the PCB.

Once the PCB is completed, the plas­
tic box holding everything needs to be 
drilled to accommodate the two chassis 
mounting mains sockets, the cordgrip 
grommet, the fuseholder and the PCB. 
The PCB is attached to the lid of the 
box using nylon nuts and bolts, with 
10mm spacers between the lid and the 
PCB.

The two power outlet sockets will 
need to be prewired prior to mounting 
them onto the box. In case you aren’t 
sure, the blue wire is the neutral, brown 
is the active and the earth wire is the 
yellow/green wire. Use wire taken from 
the mains cable for this purpose.

It is important to carefully follow the 
assembly diagram when completing the 
mains wiring. Watch the following 
points as you undertake this task:
(1) The active wire from the 240V plug 

connects to the end terminal of the 
fuse holder.

(2) All the earth wires, that is the earth 
from the mains input, those from 
both outlets and the earth wire to 
the PCB should be twisted togeth­
er, soldered, then terminated with 
an insulated screw connector. Take 
particular care, as this wire is the 
safety wire between you and an 
electric shock if an appliance be­
comes faulty.

(3) Make sure the three pin plug is cor­
rectly wired. The active wire 
(brown) should be connected to the 
correct pin of the plug to ensure it 
is actually the active wire. The ac­
tive terminal of a three pin plug is 
the pin at 11 o’clock, looking at the 
plug from the back (connection 
side).

This photo shows the printed circuit board and all components. The board is 
attached to the lid of the plastic case using nylon bolts and nuts, separated 
with 10mm spacers.

(4) The active terminal of the panel 
mounted power outlet, when 
viewed from the rear (connection 
side) is the terminal at the 1 o’clock 
position. Points (3) and (4) assume 
you have the earth pin at the 6 o'­
clock position, of course.

(5) As already described, use 240V 
rated wire for all the mains wiring, 
not hookup wire.

Testing
Once the unit has been assembled, it 

should be carefully checked to make 
sure that all mains wiring is properly 
terminated. While you are at it, double 
check all the connections to the PCB as 

This view of the prototype shows how everything fits together. The mains 
wiring should be tucked away safely when the case is finally assembled.

well and look for any errors with com­
ponent mounting.

The only adjustment is the potenti­
ometer, which for testing purposes 
should be set to its maximum clockwise 
position. Now, with a 3A fuse fitted to 
the fuseholder, and everything mounted 
correctly in the plastic case, the unit is 
ready to test.

First plug the unit into a power outlet 
and confirm that everything survives 
when the power is turned on. Leave 
power connected for long enough to 
determine that no components are over­
heating. The relay may initially pulse on 
when power is first applied, but should 
quickly return to the off state and re-

154 ELECTRONICS Australia, January 1990



The layout diagram. The three pin plug and the power outlet sockets are 
shown as viewed from the connection, or rear, side. The diagram shows how 
the earth wiring was terminated in the prototype and uses an insulated screw 
connector over the soldered, twisted joint of the four earth wires. Make sure 
you follow the winding directions shown for the toroid.

main there.
If all is well, the unit can now be 

tested to see if the relay operates when 
an appliance is connected to the master 
outlet. Try a range of low power appli­
ances, such as a desk lamp, a soldering 
iron, test equipment and so on. Then 
confirm that an appliance plugged into 
the slave outlet operates in conjunction 
with the master appliance. If not, switch 
the unit off and make sure the potenti­
ometer is correctly set. Alternatively, 
try a master appliance that takes more 
power.

If fault finding is necessary, we 
strongly recommend that you use an 
isolation transformer (240V-240V). 
Note that the common line in the circuit 
is the neutral wire, after R3, and not 
the earth wire. The DC voltages shown 
on the circuit assume no current is 
being drawn from the master outlet, 
and all voltages are with respect to the 
common line. The voltages shown are 
those obtained on the prototype, and 
component variations may cause differ­
ences of up to 10%. If voltages are 
being read that exceed this variation, 
start checking components, particularly 
the orientation of the electrolytic ca­
pacitors.

The final adjustment is the potenti­

ometer. As already explained, some ap­
pliances consume power when switched 
off at their front panel switch, particu­
larly VCRs. The correct setting of the 
potentiometer will prevent the idling 
current of the master appliance from 
switching the relay, triggering it only 
when the appliance is switched on. Per­
form this adjustment with great care, as 
although the neutral wire is used to 
sense current, mains voltages are still 
present on the PCB. Experiment with 
the setting to obtain the most reliable 
performance.

Finally, assembly the case and the 
master-slave switch is ready to do your 
bidding.

Incidentally, kits of parts for this 
project are available from Oatley Elec­
tronics, who also provide a back up ser­
vice for repair and fault finding. 0

WARNING
This project involves mains wiring 
and is not isolated from the mains 
power supply. It should be 
considered hazardous and only 
those experienced with mains wiring 
and testing should attempt its 
construction!

PARTS LIST
1 PCB coded OE89VCR
1 Fuse holder and 3A fuse
1 Toroidal ferrite core
2 Chassis mount, 240V sockets
1 Plastic case, 150 x 90 x 

50mm
1 Mains plug and 3 core flex
1 DPST relay with 110V, 15k 

ohm coil
1 Clamp for mains lead
4 Nylon nuts, bolts and 10mm 

spacers
Miscellaneous screws, hookup 

wire, enamelled copper wire, 
rubber feet.

Resistors
All 1/4W, 5%: 1 x 120 ohm, 1 x 
470 ohm, 4 x 10k, 2 x 47k, 2 x 
220k, 1 x 10M.
All 1W, 5%: 2 x 4.7k, 1 x 1M.
1 0.47 ohms 5W, 10%
1 4.7k horizontal mount trimpot

Capacitors
1 680pF ceramic
1 0.1 uF ceramic
3 22nF, 250V AC rated
1 0.22uF, 250V AC rated
1 1 uF, 250V AC metallised 

polyester
1 1 uF, 25V low leakage electro­

lytic
3 10uF, 25V low leakage elec­

trolytic
1 470uF, 25V electrolytic

Semiconductors
1 1N4148 signal diode
3 1N4007 diodes
1 15V, 1W zener diode
2 5.6V, 400mW zener diode
1 LM358 dual operational 

amplifier IC
1 2SC106SCR
1 275L40B varistor

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, all parts and components. $54.95 
partial kit including PCB and
PCB components only..............$32.95
Post & Packing charge..............$4.00

The PCB artwork for the project is 
copyright to Oatley Electronics.
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Basics of Radio Transmission & Reception - 12

FM Bandwidth and 
Frequency Response
Frequency Modulation or FM requires wider bandwidth than 
AM needs, so higher frequency channels are used. We 
investigate the pattern of carrier and sidebands under various 
modulation conditions and look at characteristics of a typical 
FM station.

by BRYAN MAHER

Have you ever wondered just why all 
our FM (frequency modulated) broad­
cast stations operate up in the VHF 
band around 100MHz? Perhaps you are 
irked at times when a certain FM sta­
tion cannot be received in some loca­
tions.

Because VHF transmission prefers a 
line-of-sight path between transmitter 
and receiver, a hill or highrise building 
in the way can block your music recep­
tion completely.

That’s a pity, because AM broadcast 
reception down in the HF band is easy 
all over city and suburbs, despite hills 
and buildings! Why can’t the FM sta­
tions be on HF frequencies? True the 
HF band is already overfilled with AM 
stations and there’s no space left there. 
But that’s not the real answer.

There is a valid technical reason why 
FM broadcast stations must operate on 
Suite high carrier frequencies. It comes 

own to the question of transmitted 
bandwidth!

How wide an RF channel is required 
to accommodate an FM station? Good 
question! But please read on...

FM terms
In the previous chapter we looked at 

definitions of some terms. We use fc to 
denote the carrier centre frequency. 
Without any modulation the station 
would simply transmit a sinewave signal 
at frequency fc. But when it is fre­
quency modulated by an audio signal, 
the station frequency swings up and 
down - i.e., it deviates from fc, at the 
same rate as the frequency of the audio. 
We call the audio frequency fa.

How far the station RF frequency 

swings during modulation is called the 
frequency deviation, for which we use 
the symbol delta (A).

The amount of deviation is propor­
tional to the volume of the audio signal.

The modulation index, mf, was de­
fined previously as the ratio of how far 
(on the RF frequency scale) the station 
frequency deviates, divided by the fre­
quency fa of the audio signal which is 
causing that deviation.

Putting all this concisely in symbol 
form:

fc = RF carrier centre frequency 
fa = audio modulating frequency

A = RF frequency deviation 
(proportional to audio volume) 

mf = modulation index 
mf = A/fa.
The definition of modulation index 

mf makes it clear that - at constant 
volume - low audio frequencies cause 
high values of mf. Conversely high 
audio frequencies give rise to low values 
of mf. But does it matter? Why should 
we bother about the value of this modu­
lation index?

We beg your indulgence for a few 
minutes. Soon we shall see that the 
value of mf decides the effective station 
bandwidth, hence the width of the chan­
nel allotted to each station. Of course 
wider channels mean fewer stations per 
megahertz of the spectrum. And for 
linearity reasons we must have a carrier 
frequency much higher than the band­
width.

Before considering the transmitted 
bandwidth during music or speech, first 
let’s take the simpler case of modulation 
by single tone sine wave audio.

AM recap
Recall that when we looked at AM in 

chapter 4, we saw that when an RF car­
rier is amplitude modulated by a single 
audio frequency, i.e., a sinewave, two 
sideband frequencies are produced. 
These side frequencies are equally 
spaced, one above and one below the 
carrier frequency.

Furthermore in AM the carrier am­
plitude is unaltered by the modulation, 
but the sideband amplitude is propor­
tional to audio amplitude. Therefore in 
AM transmitters the total output power 
increases, by as much as 50%, with 
modulation.

FM sidebands
But in FM systems the picture is very 

different:
(a) The amplitude of an FM carrier 

(i.e., centre frequency fc) is not at 
all constant. Under some conditions 
of modulation the carrier power can 
even be zero.

(b) The total output power is always 
constant.

(c) The amplitude of sidebands de­
pends on both the amplitude and 
the frequency of the audio.

(d) Even for a single tone (sinewave) 
audio modulating signal, frequency 
modulation produces (in principle) 
an infinite number of sideband fre­
quencies. These are spread out, in 
pairs, above and below the carrier 
frequency, spaced at frequency in­
crements equal to the audio fre­
quency, as sketched in Fig.l.

(e) Sideband components appear as 
sets of pairs, each pair spaced the 
same frequency increment above 
and below the carrier.

(f) In any one pair, both sidebands 
have the same amplitude.

(g) But the amplitudes of different 
pairs vary widely. _

(h) The amplitude of each pair of side-
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bands is a different function of the 
modulation index mf.

(i) The amplitude of the carrier fc is 
yet another function of mf.

Modulation index mf
Fig.l(a, b, c, d) are representations 

of the patterns of FM sideband frequen­
cies generated by four different values 
of mf with single tone sinewave modula­
tion. The vertical axis represents rela­
tive amplitude of carrier and sidebands, 
while the horizontal axis represents 
radio frequency. All of the graphs are 
drawn to same scale.

Many Australian FM stations use 
+/-75kHz maximum deviation with 
audio frequency response up to 15kHz.

But the modulation frequencies used 
are higher than this. As well as the 
original audio signal, stations transmit a 
19kHz pilot tone, the stereo ‘difference’ 
signal, and often ancillary information 
carriers. For these reasons, at the trans­
mitter, the modulation frequencies can 
extend up to 70 or 75kHz. (Stereo, pilot 
tones and ancillary transmissions will be 
discussed in later chapters of this 
series.)

With a frequency deviation (delta) of 
75kHz and modulation frequencies fa = 
75kHz the frequency modulation index 
mf is:

mf = delta/fa, so
mf = 75kHz/75kHz
mf = 1.0
As well as our FM broadcast stations 

there are other FM transmitters. Te­
lemetry systems and multi-channel com­
munication links may use a still wider 
range of modulating frequencies.

If a transmitter using 75kHz deviation 
is modulated by 150kHz signals then mf 
given by:

mf = 75kHz/150kHz
= 0.5 (minimum)

Fig. 1(a) shows the sideband pattern 
generated by FM transmissions when mf 
= 0.5 and single tone sinewave modula­
tion is used. In the figure the vertical 
axis indicates relative amplitude of car­
rier fc and sidebands.

Many sidebands
The horizontal axis represents the fre­

quency of carrier and sidebands. We see 
that many sideband frequencies appear 
in equal amplitude pairs, equally spaced 
above and below the carrier frequency. 
The spacing is equal to the audio fre­
quency fa. Thus sidebands appear at 
frequencies (fc+fa), (fc-fa), (fc+2fa), 
(fc-2fa), and so on.

Fig.1: The relative carrier and sideband amplitudes for audio signals of equal 
amplitude but different frequency, used to modulate an FM transmitter. The 
differing frequencies give different modulation indices, and hence different 
energy distributions in the carrier and sidebands. In (a) mf is 0.5; in (b), 1.0; 
in (c), 4.0; and in (d), 11.8.

For mf = 0.5, Fig.1(a) in principle ex­
tends an unlimited distance, above and 
below carrier frequency (i.e., to right 
and left of the figure).

So there are many more sideband fre­
quencies than are shown, spaced at 
every multiple of the modulating fre­
quency fa. But calculations show that 
for mf = 0.5, all sidebands beyond the 
first and second pairs have very low am­
plitudes. The third sideband pair at fre­
quency (fc +/-3fa) have a relative am­
plitude of only about 0.01, while the 
fourth pair (fc +/-4fa) are extremely 
weak, at approximately 0.003.

Incidentally all diagrams in Fig.l are 
drawn to represent the same audio vol­

ume, hence the same value of RF devia­
tion.

Sideband amplitudes
Fig. 1(a) represents the situation when 

a very high audio frequency is used. 
Figs.l(b, c, d) progressively show the 
changing pattern of sidebands for de­
creasing audio frequency, all at the 
same volume.

Fig. 1(b) (half the audio frequency 
compared to Fig. 1(a)) shows significant 
amplitudes in at least the first three 
pairs of sidebands, with mf = 1.0.

Fig. 1(c) shows the effect with audio 
frequency reduced to one quarter of 
that in Fig. 1(b). Now we see a great
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change in the pattern. No longer is the 
carrier or centre frequency fc of greatest 
amplitude.

Do not take fright, gentle reader, at 
the sight of negative amplitude of the 
carrier and first sideband pair in 
Fig. 1(c). Remembering that the vertical 
axis in these diagrams represents ampli­
tude of the sideband voltage signal, re­
versal means nothing more than a phase 
lag (or lead) of 180°. We need to keep 
in mind that each individual sideband 
frequency is a sine waveform. Of course 
we remember all about sinewaves 
changing polarity every half cycle, don’t 
we?

It can be shown that for any value of 
mf less than 1.4, the carrier has greater 
amplitude than any sideband. But things 
can be quite different at higher mf 
values.

Observe also that going from Fig. 1(a) 
through (b) and (c) to Fig.1(d), as these 
represent ever lower audio frequencies 
the spacing between sidebaild frequen­
cies is less. That’s because all sidebands 
are at frequencies (fc +/- Nfa), where 
N is the sequence of all integer (whole) 
numbers 1, 2, 3, 4 and so on.

Fig.l(d), for mf = 11.8,‘indicates a 
different pattern again. At this value of 
modulation index sixteen pairs of side­
band components have significant am­
plitudes. Remember this is all for a sin­
gle audio frequency. Five pairs show re­
versal of phase.
Zero carrier

Also very interesting in this case (mf 
= 11.8) is the carrier fc. In fact it has 
zero amplitude.

Do not be startled at this, for many 
values of mf can bring about a zero­
valued carrier.

Recall we said earlier that the total 
power transmitted by an FM station is 
at all times constant, regardless of the 
modulation frequency or amplitude. 
This means that a transmitter repre­
sented by Fig.l(a, b, c, d) is putting out 
the same power in all four cases shown. 
In Fig.l(a and b) for low values of mf, 
the carrier carries most of the power, 
while the remaining power is in the 
sidebands.

In the case of mf = 4 (Fig. 1(c)) the 
sidebands possess a large fraction of the 
station power, with less power in the 
carrier. But when mf = 11.8 as in 
Fig. 1(d), all the power is carried by the 
collection of sidebands, with none in the 
carrier.

Under any condition of sidebands, the

Fig.2: The curve of the Bessel function JO(mf), used to find the amplitude of 
the FM carrier in Fig.1. The horizontal axis is direct reading in values of mf, 
while the vertical axis is calibrated in relative amplitude. Vertical lines drawn 
on the curve show the amplitude of the carrier at specific values of mf.

total power in (carrier + all sidebands) 
being constant, it must be that the car­
rier and all sidebands adjust their ampli­
tude to fit this power equation.

At higher still values of mf, the car­
rier amplitude may or may not be zero, 
depending on mf. Just as easily, there 
are values of mf which cause pairs of 
sidebands to have zero amplitude.

As a glance at the whole of Fig.1 
shows, under various modulation condi­
tions the amplitudes of different side­
bands can assume all sorts of values. 
But an overiding general pattern is that, 
for each value of mf, sidebands far from 
the carrier have smaller amplitudes.

This fact makes it unnecessary to 
transmit all sidebands. “Just as well”, 
you may interject: “It’s impossible to 
broadcast an infinite number of these 
side frequencies!” FM broadcasters 
transmit the carrier plus all significant 
sidebands. You receive sufficient side­
bands to reproduce hifi music at low 
distortion in your FM receiver.

All that’s fine for single tone modula­
tion. But you may object, as everyone 
knows that music or speech is a com­
plex mixture of many frequency compo­
nents.

True. But all complex sounds can be 
represented by combination of many 

sine waveforms, or single tones. These 
frequency components will have various 
amplitude and phase differences. 
Fourier analysis, and all that stuff!

It is possible to (laboriously) calculate 
for each audio frequency component its 
frequency and volume, and resultant 
value of modulation index, mf. We 
won’t attempt that task, but you can 
imagine how the result yields a vast 
array of sidebands. Each of Fig.l(a, b, 
c, d) - and many hundreds more, one 
for each audio component - could be 
superimposed to yield a picture of a 
veritable maze of thousands of sideband 
frequencies.

All those that fit within the station’s 
allotted RF channel would be transmit­
ted. A typical Australian capital city 
FM station would have characteristics 
similar to those shown in Table 1.

Need for VHF
Now we see the importance of VHF 

or UHF operation for FM transmission 
and reception. The transmitted band­
width is very high - up to 262kHz or 
+/-131kHz).

Recall our earlier remark about sys­
tem linearity. In both the station’s 
transmitter and your receiver will be
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A Typical FM Transmitter
A typical Australian capital city FM station would have characteristics similar 
to these:

Carrier frequency, fc

Carrier frequency stability

Frequency deviation, delta 
Audio frequency,maximum 
Audio frequency, minimum 
High audio frequency pre-mphasis 
Audio linearity (without pre-emphasis) 
(Most of linearity error occurs in audio 
preamps, less in modulator and 
transmitter stages) 
Highest modulating signal 
(Including pilot tone, stereo and 
ancilliary signal frequencies) 
Modulation Index, delta 
(complex components) 
Significant transmitted bandwidth 
Transmitter final stage output power 
Losses in coaxial feeder to antenna 
Type of coaxial feeder cable used

Antenna gain
Overall gain from transmitter output to 
radiated signal
Effective Radiated Power(ERP) 
Antenna directional pattern

Antenna site

Transmitter site

J1

Fig.3: The curve of Bessel function J1(mf), used to find amplitudes of the first 
pair of FM sidebands for various values of mf.

Some allotted frequency in the 88 
to 108MHz VHF band 
+/-10ppm, i.e., +/-1kHz in 
100MHz 
+/-75kHz 
15kHz 
30Hz 
50 microsecond time constant 
+/-1.5dB (30Hz to 15kHz)

70 to 75kHz

1 .0 minimum up to 2500 maximum

262kHz
3kW
-1 .OdB
Copper inner conductor within 
90mm copper pipe 
+4.OdB

+3.OdB
6kW (= 3kW + 3dB)
Radiated signal confined to approx, 
horizontal direction. Preference 
given to directions of greatest 
population.
Mast or tower on highest available 
point (hill, mountain, city 
skycraper building etc.) 
Immediately below antenna mast, 
for shortest coax feeder to 
minimise feeder losses. 

found resonant LC circuits tuned to the 
carrier frequency, fc.

Those tuned circuits must respond, 
not only to the carrier, but also to all 
transmitted sidebands, covering from 
(fc-131kHz) up to (fc+131kHz).

Tuned circuits can only maintain rea­
sonable Q when responding to signals a 
small fractional distance either side of 
centre frequency, fc. To satisfy the de­
sired sideband coverage, +/-131kHz 
must be only tiny compared to the FM 
carrier frequency, fc. Usually a fraction 
around 1/500 to 1/1000 is recommended.

All Australian FM stations are allot­
ted carrier frequencies somewhere in 
the VHF band between 88MHz and 
108MHz. With typical transmitted band- 
with +/-131kHz, the bandwidth-to-car- 
rier frequency ratio is between 
(131kHz/88MHz) = 1/671 and (131kHz- 
/108MHz) = 1/824, which is satisfactory.

This is the real reason why all Austra­
lian FM broadcast stations will be found 
at the higher frequencies provided by 
the VHF band.

Of course in the future, should FM 
stations be placed higher up in the UHF 
bands (as some overseas are), the frac­
tion would be better still.

Explanations
Readers of an enquiring inclination 

may yet object that Fig.l is very pretty, 
and sure, we accept the idea of multi­
tudinous sidebands. And the spacings 
each multiple of the audio frequency fa 
is believable. But where on earth do we 
get all those funny values for carrier 
and sideband amplitudes? Good ques­
tion!

The truth is that FM gives the mathe­
maticians a real field day. The equa­
tions, which we won’t go into (sigh!) 
show that the transmitted signal voltage 
is not a sinewave. Rather it has the 
form of a (Sine of a Sine) function, 
which gives rise to an infinite set of 
curves called ‘Bessel functions of the 
first kind’. These are denoted by the 
symbols JO, JI, J2 etc, each of which is 
a separate function of the modulation 
index mf.

The first four of these functions are 
shown here as Figs.2, 3, 4 and 5. We 
knew readers would not want pictures 
of all of them (because - you guessed it 
- there are an infinite number of 
them!).

The first curve, Jo(mf) is shown in 
Fig.2 for values of mf from 0 to 19. This 
is used as a calibrating curve to show 
the amplitude of the carrier fc for vari­
ous values of mf. In Fig.2 your humble 
author has taken the liberty of drawing 
some vertical lines with arrows. Voltage
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vectors if you like.

The voltage vector drawn upwards on 
Fig.2 at the point where mf = 0.5 is 
0.939 in length. This gives us the rela­
tive amplitude of the carrier in Fig. 1(a) 
where mf = 0.5.

Similarly, vertical voltage vectors 
drawn on Fig.2 at points where mf = 
1.0, 4.0 and 11.8 give us the carrier am­
plitude values for use in drawing 
Fig.1(b) (mf = 1.0); Fig.l(c) (mf = 
4.0); and Fig. 1(d) (mf = 11.8).

Incidentally Fig.2 only shows the Bes­
sel function for mf values from 1 to 19, 
but this function extends indefinitely to 
the right. So Jo(mf) can be used to find 
the carrier amplitude for any range of 
mf.

Looking at Fig.2 it’s clear why the 
carrier is very big in Fig. 1(a) where mf 
= 0.5, and a little smaller in Fig.l(b) at 
mf = 1.0. Then also the reversed phase 
carrier in Fig.1(c) where mf = 4.0 is ex­
plained by the downward voltage vector 
drawn on Fig.2 at the point where mf = 
4.0.

Because Jo(mf) in Fig.2 is an oscilla­
tory type continuous function, some­
times positive, sometimes negative, it 
must cross zero at many points. One 
such zero crossing occurs in Fig.2 at mf 
= 11.8, which is why the carrier has 
zero amplitude in Fig. 1(d) for mf = 
11.8.

In like manner, other Bessel functions 
are used to show amplitudes taken by 
pairs of sidebands for any value of mf. 
Fig.3 shows the curve called Jl(mf), 
which gives the amplitude of the first 
pair of sideband frequencies. Again we 
have drawn vertical voltage vectors at a 
few points to show where we got the 
amplitude of the first sidebands in 
Fig.l(a, b, c, d).

All Bessel functions are oscillatory, so 
it follows that any pair of sidebands are 
likely to have forward or reverse phase, 
i.e., they may be drawn upwards or 
downwards on diagrams like Fig.l. As 
well any pair of sidebands can have 
large, small or zero amplitude at differ­
ent mf values.

By the same method Fig.4, a picture 
of the curve J2(mf), yields the ampli­
tude value for the second pair of FM 
sidebands for any mf. Vertical lines 
drawn on the Fig.4 show the voltage 
vectors for mf = 0.5, 1.0, 4 and 11.8. 
These vectors were used to give the 
heights of the second pair of sidebands 
in Fig.l(a, b, c, d).

Fig.5 shows the curve J3(mf), giving 
amplitudes in similar manner for the

in

J2

Fig.4: The Bessel function J2(mf) is similarly used to find the relative 
amplitude of the second pair of FM sidebands for various values of mf.

J3

Fig.5: The Bessel function J3(mf), used to show the amplitude of the third 
pair of FM sideband frequencies.

third pair of FM sidebands.

Not Cos, nor Sine
You may think that Jo in Fig.2 looks 

a little bit like a damped cosine curve, 
and JI, J2 and J3 in Figs.3,4 and 5 
somewhat resemble damped sine curves. 
But I’m sorry to disappoint you, they 
are not the same thing.

The Bessel functions have many 
properties quite different from damped 
cos and sine. For one thing, unlike sine 

and cos, each Bessel function has con­
tinually varying period and frequency. 
So where on earth did Figs.2, 3, 4, and 
5 come from?

In truth your hardworking (ahem!) 
author used an analog computer to gen­
erate them from the defining Bessel 
equations.

That’s enough maths for the day! In 
the next chapter of this continuing saga 
we delve into the mysteries of FM re­
ceivers. ®
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SPECIALS*™^
< COMPONENTS PRICE LIST - JANUARY ’89 SPECIAL -

■ 360KB 5.25'FLOPPY DISK DRIVE___ _________ Ì80.O0
-1,2MB 5.25- FLOPPY DISK DRIVE...........................$105.00
-720KB 3.5* FLOPPY DISK DRIVE.......... ..................$95.00
(WITH MOUNTING KIT)
■1,44MB 35* FLOPPY DISK DRIVE...........................$115.00
(WITH MOUNTING KIT)
-5.25* MOUNTING KIT ONLY___ ______ _______ $12.50
VIDEOCARDS
-MONOCHROME GRAPHIC CARD............................$45.00
•COLOR GRAPHIC CARD________________ ___ $45.00
-DUAL FREQUENCY DISPLAY CARD...................$50.00
■EGA CARD..............................   $135.00
-VGA CARD. 256 KB RAM 
OPTIONAL 512 KB 1024 X 768.................................$210,00
MONITORS

■14*PAPER WHITE DUAL
FREQUENCY MONITOR...........................................$130.00

-14* EGA 1411 MONITOR...........................................$450.00
•14* VGA 1414 MONITOR..........................  $490.00
-14* NEC MULTISYN 2A 800 X 600 VGA.................$665.00
• 14* NEC MULTISYN 3D 1024 X 768......................... $975.50
■ 16* NEC MULTISYN 48 1024 X 768.................... $1850.00
- 20* NEC MULTISYN 50 1280 X 1024.............. $3500.00

MAIN BOARDS
-XT 8068-10MHZ/V20.............................................. .$90.00
-AT 12MHZ WITH OK RAM ON BOARD $330 00
-AT 16MHZ WITH OK RAM ON BOARD $395 00
-AT 20MHZ WITH OK RAM ON BOARD $490 00
-80386-16SX............................................................. $650.00
-80386-20MHZ.......................................................... $950.00
-80386-20C (64KB CACHE).................................... $1300.00
-80386-25C (64KB CACHE).................................... $1950.00
-80386-33C (32KB CACHE).................................... $2250.00

CONTROLLER CARDS
-DTC5280 ControlerCard 2HD/ 2FD/ AT................. $136.00
-DTC7280 ControlerCaid 2HD/ 2FD/ AT................ $155.00
■DTC5150 ControlerCafd 2HD/ 2FD/ XT................ $75.00
-WD1007A WA2 ESDI Controller 2FD/2HD $340 00

CASE A POWER SUPPLY___________________ 1*4 „ 10+
-CASE (FUP TOP) FOR XT/AT................................ $110.00 $100.00
WITH 180W POWER SUPPLY
-MINI TOWER CASE WITH 200W........................... 1-9.. 10+
POWERSUPPLY.................................................... $280.00 $265.00
LGE. TOWER CASE
WITH 260WPWR. SUPPLY______ ___________ $350.00 $330.00

DEALER ENQUIRIES ONLY >
INPUT/OUTPUT CARD
■XT-MULTI IO CARD W/SERIAL 4 FO CABLE........ $50.00
-AT I/O CARD IP/1S/ GAME PORTS....................... $40.00

MOUSE 1-9.. 10+
DELUXE PACKAGE WITH MOUSE DRIVER 
DR HALO SOFTWARE PAD 4 POCKET.................. $65.00 $60.00
KEYBOARD -101-ENHANCED KEYBOARD
WITH ALPS MECH CUCK SWITCH..........................$65.00 $59.00

80386 - 33Mhz!H
32 KB Cache 

Memory, 2MB Ram. 
Fastest 386 Available! 

’ “00

Multi Floppy Disk Copier”

SUPER COPYSTAR 14

Ask lor oiirfqll^ , , , 
range of XT/AT & 386 Systen 
80386 - 33Mhz- Basic System In

80386 - SX 16Mhz from only $1750 ex tax

Pipeline or Parallel
Super copystar is a super high speed disk backup machine, using the 
most advanced array-processing and pipeline architecture.
Built-in 20 Mhz High Speed micro-processor and independant disk con­
trollers can format, copy and verify operations on all disk drivers 
^simultaniously.i

20MB Floppy Disk Drives
for both Apple Macintosh and IBM PC/XT/AT,PS/2 Model 30 or 
IBM Compatible Systems

The Hyperflex drive is an intelligent, 5 inch, half height, 
flexible disk drive, offering all the convenience, portablity and 
security of a floppy plus the higher speed and capacity of a hard 
disk drive.

The 5 inch, high capacity disk can store up to 20 MB of 
data. The Hyperflex drive is available as either an internal or 
external unit. Externai Klt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1500

Internal Kit. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .$1250
20MB Floppy Disks. . . . . . . . . . . . . . . . . $100 each

Dealer Enquiries Welcome
_ _ _ _ _ _ _ _ _ _ _ _ _ _ all prices excluding tax_ _ _ _ _ _ _ _ _ _ _ _ _ _

HI-COM UNITRONICS
Mail Orders: P.O.box 626, Caringbah, NSW. 2229. Australia

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

Mail Order 
under $50 
$50-$99

Postage 
$4.50 
$5.50

Mail Order 
$50-$100 
above $250

Postage 
$7 
$10 Heavy items & insurance add extra



Understanding 
fluorescent lamps
The humble fluorescent light is taken for granted these days. 
Their ubiquity ensures that no-one ever thinks about them 
much. But if you are ever asked how one works, there could 
be trouble. In this article, the author examines some of their 
physics and chemistry.

by RICHARD WALDING

Ever since I saw a fluorescent light 
fitting explode and blow black tar over 
the ceiling of my childhood home, I've 
been interested in these lamps. Until I 
started teaching about them, I thought I 
knew it all - but really knew nothing.

Let's start by looking at the essential 
components which make up a typical 
fluorescent light fitting. As most EA 
readers will probably be aware, these 
consist of the ballast, the tubular fluo­
rescent lamp itself and the automatic 
starter switch.

The ballast is an inductor - a choke 
coil consisting of a winding of copper 
wire around a laminated soft iron core. 
Typically the resistance is around 50 
ohms and the inductance 1.25 henry or 
so.

Tubes come in two diameters - the 
traditional 38mm (1.5") version which 
has been around since 1953 and the 
newer, high efficiency 26mm (1") tube 
which was released in 1983. The new 
lamps (18W, 36W and 58W) are electri­
cally and mechanically inter-changeable 
with the old (20W, 40W and 65W). 
They come in three lengths - 1200mm, 
1600mm and 1800mm. The 1200mm, 
36/40W is the most commonly used 
luminaire, particularly in domestic light­
ing.

The tubes contain a mixture of inert 
gases saturated with mercury vapour. 
The old tubes are filled with a mixture 
of 10% argon and 90% neon, at a pres­
sure of 2.5 torr (330Pa). This is about 
0.003 atmospheres. Of this, the partial 
pressure of the mercury is about 6 milli­
ton at the normal operating tempera­
ture of 40°C. The new tubes contain 
25% argon and the more expensive 
krypton (75%), at a pressure of 1.5 torr 
(200Pa).

The inside surface of the tube is 
coated with a mixture of halo-phos- 
phors, extracted from the natural min­
eral fluor-apatite - calcium fluoro-phos­
phate (CaF2)Cas(PO4)2 - blended to 
produce light of the desired colour tem­
perature or balance. The four common 
types are (1) Warm white (2900 kelvin); 
(2) White (4100K), which is called ‘Cool 
White’ in the USA or ‘Daylight’ in the 
UK; (3) a warmer colour, called 3500K; 
and (4) the bluish ‘Daylight’ (6200K).

The 4100K tube is the most popular 
in offices, schools and homes. It pro­
vides good contrast for reading black 
ink on white paper. Specialised applica­
tions such as operating theatres require 
tubes of special colour temperatures, 
often made to order.

The bi-pin end caps support the 
lamp's filaments. These filaments are 
triple coils of tungsten wire, of resist­
ance typically 2 ohms and with an after­

A typical fluorescent ballast inductor, capable of handling one 40W lamp or 
two 20W lamps. It has an inductance of 1.5 henries.

coating of free barium metal and the al­
kaline earth metal oxides, principally 
strontium and calcium. The addition of 
a small percentage of zirconium oxide 
has been found to reduce barium evapo­
ration by two-thirds.

There is one filament at each end of 
the tube and they are surrounded by 
‘cathode shields’ to prevent end black­
ening. Attached to the cathode shield is 
a small glass vial, about 10mm long and 
2mm wide, which originally contains the 
exact amount of mercury needed for 
that tube. For a 1200mm x 26mm tube, 
the vial would contain about 50 micro­
grams of mercury.

During manufacture, once the tube is 
filled with the inert gases and the end 
caps attached, a wire on the cathode 
shield is heated electrically. This melts 
into the vial and releases the mercury as 
a vapour into the partially evacuated 
tube.

The starter consists of a bi-metallic 
switch inside a ‘glow-bottle’ containing 
mercury and argon gas. A 100 microfa­
rad foil capacitor is connected across 
the terminals. The device is housed in­
side a polycarbonate cap.

Lampholder fittings are usually made 
of either polycarbonate or Noryl, a 
polyphenylene oxide - polystyrene
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The end assembly from a lamp, showing the shielded cathode and glass 
sealing pinch.

copolymer. Ultimate temperatures in­
side lamp fittings can reach 98°C (en­
closed twin 65W at 240V + 6%), which 
is below the softening point for the 
above materials (130°C and 140°C re­
spectively). These plastics are specified 
in the standards for lampholder materi­
als.

Polycarbonate is a break-resistant 
plastic used in many security applica­
tions. Try and break a starter's cap, and 
you'll see what indestructable means. 
Occasionally the terpolymer acryloni- 
trile-butyadiene-styrene (ABS) or urea 
formaldehyde is used. Diffuser screens 
are made from an acrylic (polymethyl- 
methacrylate)/polystyrene blend.

How they work
Having looked at the various compo­

nents separately, let us now examine 
the way they work together in normal 
lamp operation. The various compo­
nents are connected together as shown 
in Fig.1, with the ballast, tube filaments 
and starter switch in series across the 
mains.
1. Pre-heating When the wall switch is 
closed, 240V AC is immediately applied 
across the terminals of the starter via 
the ballast and filaments. This voltage 
sets up a purple glow discharge inside 
the glow-bottle of the starter, which al­
lows current to flow. The current path 
is thus initially from mains active 
through the ballast, one tube filament, 
the starter, the other filament and back 
to mains neutral.

The current flowing through the tube 
filaments (0.5A) begins their pre-heat­
ing. Within one second, the heat pro­
duced by the glow discharge inside the 
starter causes its bimetallic strip to 
straighten, closing the switch. This al­

lows the full voltage to be applied 
across the ballast and filaments.

A 10V potential drop now occurs 
across each filament (3 - 5V with the 
older tubes). This causes the filaments 
to heat more rapidly, and a copious 
number of electrons are produced from 
the barium by thermionic emission. In 
effect, the electrons boil off from the 
sea of electrons in the filament metal, 
like water molecules evaporating from 
liquid water.
2. Starter switching As the glow dis­
charge in the starter stops when the bi­
metallic switch closes, the strip cools 
rapidly and the bi-metallic switch opens 
again. The 0.5A current in the circuit 
drops to zero, in 1.5 microseconds.

The field in the ballast starts to de­
cline, but inductors being what they are, 
a self-induced field is produced, creating 
a striking voltage of about 800V across 
the ends of the tube.
3. Emission This striking voltage im­
mediately starts a glow discharge along 
the length of the tube. The resistance of 
the path through the gas-filled tube de­
creases rapidly, from a few megohms to 
about 300 ohms.

With the increase in current and if the 
voltage were maintained, the current, 
would increase without limit until the 
lamp was destroyed. It is therefore es­
sential that some stabilising impedance 
be placed in series with the circuit to 
limit the current. A resistor could be 
used, but this would involve a relatively 
high power loss; consequently the stabi­
lising impedance is provided by the bal­
last.

The inductor (ballast) restricts the 
run-away of current by holding it at 
about 0.43A, and maintains a 150V 
potential across the ends of the tube. In 

other words, the ballast stabilises gase­
ous conduction so that if the current in­
creases, the voltage across the tube de­
creases and vice-versa.
4. Discharge Electrons are accelerated 
by the potential across the tube and 
gain energy from the field. They make 
collisions with each other (elastic scat­
tering), which only exchanges energy 
between electrons; they also make elas­
tic collisions with the inert gas and mer­
cury atoms, which deflect them with 
only small enegy losses; and they make 
inelastic collisions with the mercury 
atoms, which either ionises them or ex­
cites them to upper energy states from 
which the atoms radiate. The inert gases 
undergo no electron transitions as the 
lowest argon excited state is a few elec­
tron volts above the ionisation energy 
for mercury (10.4eV).

The positive ions in the tube are ac­
celerated to much lower velocities by 
the field about the tube, because of 
their heavier mass - an Hg+ ion is 
some 350,000 times the rest mass of an 
electron.

As a result of these multiple influ­
ences on the electrons, the electron gas 
in the plasma acquires a distribution of 
velocities which is almost exactly sym­
metrical and Maxwellian.

It is the presence of approximately 
equal numbers of free electrons and 
ions in the gas that results in the gas 
plasma being an electrically conducting 
medium. The maintenance of this con­
ductivity requires production of elec­
tron-ion pairs as fast as they are lost by 
recombination. As recombination occurs 
when the pairs diffuse to the tube wall 
rather than in the volume of the gas,

TABLE 1: Mercury discharge emissions
Wavelength 

(nanometres)
Spectral 
Region

Intensity

253.7 UV 15000
435.8 violet 4000
365.0 UV 2800

1013.9 IR 2000
404.7 violet 1800
296.5 UV 1200
564.1 green 1100
614.9 orange 1000
184.9 UV 1000
312.6 UV 400
320.8 UV 400
326.4 UV 400
434.7 violet 400
265.3 UV 400
313.2 UV 320
365.5 UV 300
187.0 UV 300
579.1 yellow 280
690.7 red 250
577.0 yellow 240
366.3 UV 240
579.0 yellow 100
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Fluorescent lamps
the loss rate and production rates are 
dependent on tube diameter and gas fill 
pressure.

The production rate also varies 
greatly with electron temperature, be­
cause the fraction of electrons that have 
enough energy to ionise a mercury atom 
increases exponentially with tempera­
ture. Consequently, there is a character­
istic electron temperature at which the 
discharge will maintain a steady state. 
This is produced by operating the tube 
in a circuit with series impedance (the 
function of the ballast) so that the 
potential difference between the elec­
trodes decreases with increasing current. 
5. Fluorescence The UV radiation is ab­
sorbed by the phosphor coating on the 
inside of the tube, raising the atoms to 
an excited state. Within one hundred 
millionth (KF8) of a second, the excited 
electrons drop back to ground - but 
not in one step. Most of the atoms lose 
some vibrational energy by collisions 
with the gas, causing a decrease in the 
energy level of the excited state without 
emitting radiation. The atom then drops 
back to the ground state, emitting radia­
tion. Because the emitted radiation has 
less energy than the absorbed radiation, 
its wavelength will be longer. In the 
case of the fluorescent light, about 40% 
of the absorbed radiation is re-emitted 
as visible light - the final output from 
the lamp.
Energy losses

The net effect of the operating condi­
tions within the gas discharge column of 
a fluorescent lamp is to give the follow­
ing distribution of energy losses:

A shot showing the mercury capsule on the side of the shield. The glass is 
cut after the lamp is exhausted, to release the mercury, by induction heating 
of the transverse wire.

Another view of the lamp end assembly, showing the cathode filament inside 
its shield.

Ionisation loss........ 
Elastic collision loss 
Radiation loss........

..1%
28%
71%

One of the principal functions of the 
inert gas is to slow down the rate of dif­
fusion of electrons and ions to the tube 
wall. The gas pressure can be adjusted 
so that diffusion and hence electron 
temperature is brought to the desired 
optimum level. This level must be high 
enough so that excitation and radiation 
losses greatly exceeds elastic collisions 
losses, but low enough that the excita­
tion of the desired state of the mercury 
atom predominates over excitation of all 
higher energy states, including those of 
the inert gases.

Mercury excitation
Experiments by Franck and Hertz in 

1914 and onwards showed that the mer­

■ *

cury atom could accept only certain 
amounts of energy (quanta) - namely 
4.9eV, 6.7eV and 8.8eV, thus confirm­
ing Bohr's postulates. These energy 
levels of an atom are the definite states 
in which an atom can exist.

The lowest energy level is known as 
the ground state and in a fluorescent 
tube, 99% of mercury atoms at any one 
instant are in this state. Levels above 
the ground state are called the excited 
states. There are an enormous number 
of these. The excitation energy is the 
energy needed to raise an atom from 
the ground state to the excited state.

When an electron drops from an ex­
cited state to a lower state (it doesn't 
have to return to ground state in one 
step), energy is released in the form of 
radiation. The wavelength of the radia­
tion is related to the loss of energy of 
the electron. Quite simply, the wave­
length is inversely proportional to the 
energy change - the formula is given 
elsewhere.

The number of transitions theoreti­
cally possible from an excited mercury 
atom is enormous - 350 have been 
catalogued - but as selection rules for­
bid many transitions, for practical pur­
poses, the number of significant transi­
tions is a dozen or two (Fig.2). The 
spectrum of the light emitted by excited 
atoms contains a number of spectral 
lines, each of which is a single colour or 
wavelength.

In the visible region, violet predomi­
nates, giving mercury its characteristic 
glow discharge. A closer examination of 
the emission spectrum shows that there 
are about eleven lines in the visible re­
gion, but the fluorescent lamp relies on 
the existence of just one line - the 
253.7 nanometre (nm) emission in the
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Fig.l (left): The 
basic circuit used 
in most 
fluorescent 
lamps, with the 
ballast, tube 
cathodes and 
starter switch 
connected in 
series.

UV. With proper choice of operating 
conditions and parameters, the 71% 
radiation loss mentioned above can be 
split up into 65% due to the 253.7nm 
UV transition and 6% ‘useless’ (includ­
ing surprisingly 2% visible) radiation 
loss.

Table 1 lists 22 lines of the mercury 
spectrum, in order of intensity. It is 
easy to see why a mercury discharge is 
purple.

If operating parameters are chosen 
wisely, this optimum level of a 4.86eV 
excitation will predominate over all 
others to produce the 253.7nm radia­
tion.
Efficiency

As noted earlier, 40% of the UV 
radiation absorbed by the phosphor 
coating on the wall of the tube, is re­
emitted as visible light. And we have 
just seen that 65% of the energy lost by 
the gas discharge in the tube is in the 
form of 253.7nm UV radiation. Thus 
the total efficiency of the tube in con­
verting electrical energy into visible 
light is 65% x 40%, that is 26%. Al­
though some of the ground state mer­
cury atoms will also absorb the 253.7nm 
UV light, no energy is lost as the mer­

Fig.2: The excited mercury atom has many 
transitions, each giving a UV wavelength.

Fig.3: A fluorescent lamp 
and ballast have a nett 
series resistance R and 
inductive reactance L.

cury atom will immediately re-emit it.
In a 1200mm long tube, the first 

30mm is dark as it is behind the cath­
ode. The next 10mm is bright, due to 
the discharge, and then there is a 10mm 
non-radiating dark space first noticed by 
Michael Faraday and now called the 
Faraday Dark Space. The main glow 
discharge is about 1100mm long.

All fluorescent lamps produce a 
100Hz flicker (two discharges per mains 
cycle) which can cause problems in in­
dustrial applications, particularly if ma­
chinery operates at sub-multiples of this 
frequency. A lathe could appear station­
ary under a fluorescent lamp. In large 
installations, capacitors can be used to 
change the phase relationship between 
two bulbs in parallel and eliminate the 
problem.
Operating parameters

The question ‘Why are fluorescent 
lights long and thin rather than short 
and fat?’ can be answered by looking at 
experimental data.

The efficiency is a maximum of 83.3 
lumens per watt at 26mm diameter — at 
20mm and 35mm diameter the output is 
only 79.91m/W.

The dependence on length is easier to

Inside a starter switch, showing the 
‘glow bottle’ with Its bimetallic strips.

understand. The power consumption by 
the discharge is divided between power 
consumption at the electrodes, which 
produces comparatively little UV radia­
tion, and the power consumption in the 
discharge column which does produce 
ultraviolet. The column power con­
sumption is proportional to the arc 
length and as the electrode power con­
sumption remains constant, the longer 
the tube, the greater the fraction of 
total power input consumed by the col­
umn.

The efficiency is a maximum for an 
infinitely long lamp. For a 26mm diame­
ter tube, the output is 83.31m/W at 
1200mm length; 671m/W at 600mm and 
94.51m/W at 1800mm length. Manufac­
turers have chosen 1200mm as a con­
venient length, without too much loss of 
efficiency.

Power Factor
Power in a DC circuit is equal to the 

product of current and voltage. In an 
AC circuit, the power at any instant is 
equal to the product of current and 
voltage at that instant. When E and I 
are in phase, the average power over a 
complete cycle is the product of these 
values, as it is for DC; but when E and 
I are out of phase, E can be positive 
when I is negative, resulting in a zero 
value for power at 180° phase differ­
ence.
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Fluorescent lamps
Phasor diagrams may be used to rep­

resent the sine-wave currents, voltages 
and their phase relationships. Fig.3 rep­
resents a circuit with resistance and in­
ductance in series as is common in do­
mestic fluorescent lights. The phasor 
diagram is drawn in Fig.4. The current 
phasor is used as a reference, since the 
current is the same in all parts of a 
series circuit.

Since the voltage across a resistance is 
in phase (phase angle = 0°) with the 
current through the resistance, the 
phasor Er = ER is drawn along the 
current phasor reference line. The 
resistance R is due to the 50 ohms of 
the ballast and that of the bulb after 
discharge (approx. 350 ohms). How­
ever, the voltage across the inductor El 
leads the current in the circuit by 90°. 
Therefore El = EXl (where Xl is the 
inductive reactance) is drawn 90° ahead 
of the current phasor I.

The applied voltage E is equal to the 
phasor sum of Er and El. The phasor 
addition is the hypotenuse of the trian­
gle and represents E or I.Z. The angle 
phi, or the angle between the applied 
voltage E and the current I, is the phase 
angle of the circuit.

The Apparent Power (S) used by the 
lamp is given by the product of E and I, 
while the Actual Power (P) is the lesser 
amount Er.I. This latter quantity is the 
true power consumed. It is related to 
apparent power by P = S.cos<}> or P = 
E.I.cosd». The quantity cos<|> is called 
the power factor.

When current and voltage are in 
phase (<}> = 0°) the power factor is 
unity, because cos 0° = 1.

Electricity supply authorities specify 
the minimum allowable value for power 
factor in various installations. The Watt­
hour Meter is used by the supply au­
thority to measure power consumed at 
the installation. The speed of the motor 
and hence the number of electrical units

A foil capacitor is connected across 
the starter's glow bottle switch, for 
suppression of RFI.

charged is proportional to E.I.cos<|>. If 
the power factor was zero, electricity 
would be free as the meter would not 
register.

To increase power factor to the allow­
able minumum, a capacitor can be 
added in series to the circuit. As voltage 
drop across the capacitor lags current by 

The phosphor is a white powder coating the inside of the glass tube. It can 
be tapped out of a broken lamp, as shown.

90°, the voltage phasors for the inductor 
and capacitor are co-linear but have op­
posite directions. The phasor sum of 
these two is less than either, resulting in 
a lower value for phase angle <J> and 
thus a higher power factor.

In domestic applications, the supply 
authority will generally allow 240W of
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non-corrected power, thus capacitors 
are rarely seen in household fluorescent 
lights. In larger installations, a capacitor 
will be included in the lamp fitting or 
back at the central switchboard. The old 
paper and tar capacitors in domestic 
fluorescents are a thing of the past, and 
readers who have had one explode over 
the ceiling will appreciate why.

Typical phasor diagrams for a 26mm, 
36W fluorescent are shown in Figs.5(a) 
and 5(b). The total resistance R is made 
up of the resistance of the lamp after 
ignition (Rl = 347 ohms) plus the 
resistance of the ballast (Rb = 50 
ohms), that is 397 ohms. The inductive 
reactance Xb = 2.ir.f.L, which is 392 
ohms at a frequency of 50Hz.

The voltage across the ballast Vb = 
I.Xb, which equals 0.43 x 392 or 169V, 
assuming a current of 0.43A. The volt­
age drop across the resistance in the 
ballast Vr(b) = I.Rb or 22V.

The voltage drop across the resistance 
of the lamp Vr<l) = I.Rb or 149V.

The total impedance Z = V/I or 
240V/0.43A, which equals 558 ohms. In 
theory, total resistance R = Z.cos<|>, 
thus 4> = cos'R/Z, which equals 44". 
Power factor is thus 0.7.

Electronic ballasts

Letters Continued from page 7 

met RCA executives. He deliberately 
got ‘lost’ at the San Franciso Exposition 
(1933/4). There was an area on Russian 
opera at the Expo, and every spare 
minutes Ishibachi had he would ‘hide’ 
himself away - much to the annoyance 
and disapproval of Takayanagi - San!

■— Ishibachi married in 1936 and his 
daughter Penelope, born December 
1936, married John Nakoa (1930-1975). 
Both Nakoa and Ishibachi were tragi­
cally killed in an auto accident just out­
side Nara, Japan in November 1975 on 
the way to the airport to meet four of 
my colleagues and I from Australia.

It was that day I met Kenjiro Takay­
anagi, then a sprightly 76 year old, 
Penelope and his family. They were all 
very gracious with us and asked us to 
stay for the funeral, which we reluc­
tantly did. We later found out that we 
had saved Takayanagi’s ’face’ by attend­
ing such funeral. I only had small talk 
with the great man, but he impressed 
me with his warmth and willingness to 
share all his knowledge with those that 
sought it.

Now, nearly 14 years on, I have been 
bitten by the electronics/computer bug 

and although extremely amateur and 
novice in my comprehension, would like 
to learn more. Takayanagi and his 
associates talked about radionics and 
radiesthesia, and the making of such 
instruments to heal people at a distance 
by diagnosing their bodily fluids et al 
with these machines. Would any reader 
of EA wish to offer salient advice?

I have read Dr D.V. Tansley’s book 
The Dimensions of Radionics and have 
descriptions and diagrams of the 
machines he talks about. I firmly 
believe that this science radionics could 
help mankind.

I am an Accredited Natural Therapist 
and run a small Institute on Natural 
Science in Far North Queensland. We 
teach courses on subjects such as Iri- 
dology, Homoepathy, Philosophy and 
Human Sciences. We have a Society 
that has a Research Department and we 
are keen to investigate 
cons of radionics, its 
otherwise.

Bill Youngson, PhD
Mareeba, Qld

Comment: Thanks for 

the pros and 
usefulness or

the personal
recollections of Mr Takayanagi and his 
family, Bill. If any material on radionics 
is sent in by readers, we’ll pass it on.

Recently, electronic ballasts have 
been introduced. Their cost of $40 - 
$50 is ten times the cost of the inductive 
ballast.

The Australian Standards Committee 
was unable to decide whether these new 
devices were a transformer or an induc­
tor, as they have the features of both - 
so Australian manufacturers are loathe 
to incorporate them, for fear of having 
to refit installations once standards have 
been decided.

The new Parliament House in Can­
berra is one of the few places where 
electronic ballasts have been installed. 
The ballasts incorporate a frequency 
generator and because they include a 
small inductor to limit current, the 
power factor is about 0.95.

By using a light sensor as a potenti­
ometer in a DC circuit within the lamp 
fitting, they are able to be dimmed au­
tomatically down to 25% in response to 
ambient light (sunlight) in the building.

The Author
Richard Walding (B.App.Sc., 
Grad.Dip.Tch., M.Sc., M.Phil.) is a 
chemistry and physics teacher at 
Moreton Bay College, in Brisbane. 
He is an Associate of the Australian 
Institute of Physics and The Royal 
Australian Chemical Institute.

Plug in on one condition

Typical mains power is often alarmingly inconsistent for today’s 
sophisticated P.Cs, sometimes surging from 240 to 280 volts and 
sagging as low as 190 volts - extremes your PC is not designed 
to tolerate.
Critec’s POWERSAFE power line conditioners will protect your 
computer with a filter to reduce surges, plus a voltage con­
ditioner that maintains a constant supply of “precision” power. 
Don’t risk expensive damage to your precious PC. Plug in on one 
condition - power conditioned by POWERSAFE.

The Sine of Computer Protection
Head Office: (002) 730066 Fax: (002) 730399

NSW 026884528 VIC 034194477 QLD 073918222 SA 082342033 
WA092932000 ACT062515467 NT089410322 NZ(9)392464
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Pilot’s ‘Super Wasp’
Every industry has its landmarks - models which met a 
demand at the right time with the right price, performing well 
and setting the direction for future progress. One such radio 
was the Pilot Radio ‘Super Wasp’ shortwave receiver, 
introduced early in 1929.

Until the late 1920’s radio amateurs, 
who in 1912 had been banished to the 
region above 2.0MHz, had the short­
wave spectrum largely to themselves.

Some wealthy hams could afford re­
ceivers from the few manufacturers 
making shortwave equipment; but the 
great majority, in the best spirit of ama­
teurism, made their own. In any event, 
receiver technology above 2.0MHz was 
very limited.

The superheterodyne did exist, but it 
had a long way to go before it was to be 
suitable for shortwave reception. It was 
very expensive and RCA, the patent 
holders, would not issue manufacturing, 
licences.

Typical broadcast receivers had a cou­
ple of tuned triode RF stages, a grid 
leak detector and two audio amplifier 
stages. But for shortwave work, this 
type of receiver was quite unsuitable. It 
could not provide any worthwhile gain, 
its selectivity was completely inadequate 
and it was useless for unmodulated 
morse transmissions.

Shortcomings
Of course regenerative receivers have 

some limitations, which require ‘trade 
offs’. The gridleak detector is a ‘square 
law’ device which, put simply, means 
that sensitivity falls off rapidly with de­
creasing signal strength, and no amount 
of audio amplification can compensate.

Attempts to improve matters by in­
creasing aerial coupling leads to another 
problem. Resonances in the aerial and 
feeders damp the oscillating ability of 
the detector, at certain frequencies. (In 
fact this characteristic was used as the 
basis of the grid dip oscillator.) Increas­
ing the amount of feedback to counter 
this effect results in difficult regenera­
tion control.

The ideal regeneration characteristics 
are a smooth, almost imperceptible 

onset of oscillation, with no detuning as 
the control is advanced.

Successful broadcast band enthusiasts’ 
receivers such as the Hammarlund Ro­
berts and Browning Drake had shown 
that a solution to these problems was to 
include a neutralised triode tuned RF 
amplifier between the regenerative de­
tector and the aerial. Unfortunately 
however, triode neutralisation was un­
satisfactory over the range of frequen­
cies involved in short wave RF 
amplification.

Screen grids arrive
In October 1927, America’s RCA in­

troduced the UX-222, and Britain’s 
Marconi Osram released the S625. 
These screen-grid tetrode valves virtu­
ally eliminated grid-anode capacitance, 
and hence the need for neutralisation in 
RF amplifiers.

Here seemingly was the answer to 
some of the shortwave receiver prob­
lems. However attempts by amateurs to 
add tuned RF screen-grid amplifiers to 
shortwave receivers were not very 
encouraging. What was not generally 
appreciated was the need for thorough 
shielding, to prevent feedback and 
instability.

The best that could be done was to

Regeneration essential
The regenerative grid leak detector 

was unchallenged for shortwave work. 
By contemporary standards it was sensi­
tive and selective, and it also provided 
- in the oscillating condition - a 
heterodyne or beat note for code 
reception.

A single valve regenerative detector 
with tapped or plug-in coils, connected 
to a transmitting aerial could, and often 
did, constitute a practical receiver for 
hams. Where they could be afforded, 
one or two audio amplifier stages fol­
lowing the detector provided adequate 
level for headphone reception.

Fig.l: This ‘Super Wasp’ was discovered in pieces, in a cardboard box. The 
front panel was found in a garden shed at an entirely different location.
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Fig.2: The audio amplifier stages and terminal strip at 
the rear, behind the shielding boxes. Note the chassis 
struts, for shielding and rigidity.

Schematic for a typical 2-valve amateur receiver of the 
1920’s. Given the right conditions, sets like this could 
receive signals from the other side of the world.

use an untuned screen-grid valve be­
tween the aerial and the detector. This 
did not give much amplification, but did 
eliminate aerial loading. However, as 
the lack of aerial tuning resulted in 
strong signals cross modulating the iso­
lating amplifier, the majority of short­
wave users continued with simple 
receivers.

By now, commercial interests and 
broadcasters were alert to the potential 
of shortwave communication. Not only 
had amateurs achieved remarkable re­
sults, but also the success of the Austra­
lian Beam Wireless project made a 
considerable impact.

In 1928, General Electric, who under­
stood the importance of shielding and 
solid mechanical construction, produced 
a successful shortwave receiver for 

RCA. Called the AR-1496, it used a 
UX-222 tuned RF amplifier followed by 
a regenerative detector and two trans­
former coupled audio stages. Intended 
for commercial work only, production 
of AR-1496 receivers was limited, and 
only three are known to exist today.
Enter Pilot

A major firm catering for the ama­
teurs and home construction enthusiasts 
was the Pilot Radio & Tube Corpora­
tion of Brooklyn, New York. Pilot 
turned out a wide range of well made 
components, and sponsored a quarterly 
magazine called Radio Design, featuring 
projects for home construction. Need­
less to say, Pilot marketed kitsets for all 
these designs.

Towards the end of 1928, Pilot fea­
tured the ‘Wasp’, a conventional regen­

erative detector and two audio stage 
receiver using five plug-in coils to cover 
from 500 down to 17 metres. Using low 
loss coil formers, rigid construction and 
a metal panel, the Wasp proved to be a 
superior receiver of its kind and repre­
sented the best that could be achieved 
with the simple regenerative receiver.

Clearly, the way to further develop­
ment of the amateur shortwave receiver 
lay with taming the RF amplifier. Pilot 
commissioned a team headed by Robert 
S. Kruse to come up with some an­
swers. A consulting engineer in receiver 
design, Kruse was one of the leading 
shortwave receiver designers of the day. 
He had been Technical Editor for Ster­
ling’s authoritative Radio Manual, and 
had written extensively for the leading 
amateur magazine QST.

The Super Wasp’s schematic. Fixed capacitors were all mica: C4, C5, C6, CT and C8 were all 10nF, while C9 was lOOpF. 
R1 yvas 6 ohms, R2 was 5+10 ohms, R3 was 3M and R4 was 100k.
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Vintage Radio

Fig.3: With the shield lids removed, the RF and detector 
stages are revealed. The second audio transformer is an 
AWA replacement.

Fig.4: Bandswitching for shortwave receivers was still in 
the future. The Super Wasp’s plug-in coils were 
inconvenient, but efficient.

Wasp with more sting
The results appeared early in 1929, as 

the ‘Super Wasp’. Similar in concept to 
the AR-1496, the Super Wasp was a 
well-screened version of the earlier 
Wasp, with the addition of a tuned 
screen grid front end.

The 1928 edition of the Radio Manual 
includes a full description of the AR- 
1496 and as editor, Kruse would have 
been familiar with General Electric’s 
work. This knowledge would have been 
of considerable assistance in the Super 
Wasp project, but whereas the commer­
cial receiver would have been prohibi­
tively costly for private ownership, the 
Pilot had to be inexpensive and suitable 
for home construction.

At each end of the Super Wasp’s 
metal chassis, immediately behind the 
panel, were aluminium shielding boxes 
complete with lids. One housed the RF 
amplifier while the other contained the 
detector. Along with a valve, each had 
its own tuning capacitor and plug-in 
coil.

As tracking with ganged tuning ca­
pacitors had not been successful, each 
stage was independently tuned. Be­
tween the shields was the regeneration 
control capacitor, and at the rear of the 
chassis were the two audio amplifier 
stages.

A detailed study of the circuit is 
worthwhile. Aerial coupling to the RF 
tuned circuit was by means of a small 
variable capacitor, or in the case of the 
broadcast coil, to an automatically con­
nected primary winding. Whereas the 
’01A triodes had 5.0 volt filaments, the 
UX-222 had a 3.3 volt filament. R2 pro­

vided the necessary voltage drop, which 
also became the ’222 grid bias. With no 
primary winding for the detector tuned 
circuit, the tuned winding served as the 
anode load for the RF stage.

Also on the detector coil was the all 
important feedback winding, connected 
to the detector anode. RF energy from 
the detector anode was controlled by 
the variable capacitor regeneration con­
trol C3, at the other side of this 
winding.

The RF choke filtered the audio fed 
to the first audio transformer Tl. Just at 
the most sensitive point of operation, 
transformer coupled regenerative detec­
tors have a nasty habit of breaking into 
an audio howl. A 0.1 megohm (100k) 
resistor (R4) shunted across the second­
ary of the transformer suppressed this 
tendency. The remainder of the audio 
system was quite conventional and typi­
cal of the period.

An AC Super Wasp
A combination of wide publicity and 

good performance insured the success of 
the Super Wasp. Not only was its intro­
duction timely, but it performed well. 
The Super Wasp’s arrival had coincided 
with the release of the 224, the mains 
operated equivalent of the UX-222.

Immediately the 224 was released, the 
Pilot team set about modifying the 
Super Wasp for mains operation. Modu­
lation hum and power supply filtering 
provided serious problems, but after the 
best part of a year’s research the AC 
Super Wasp was produced - as what 
was claimed to be the first successful 
AC regenerative, shortwave headphone 
receiver.

With a 224 RF amplifier, and type 
227 valves for the detector and audio 
stages, the AC Super Wasp was similar 
in concept to the battery set, but with 
additional filtering and RF bypassing.

Advances after 1930
Pilot soon had competition. By mid 

1930, National with the assistance of the 
indefatigable Mr.Kruse, had produced 
the superbly made AC powered ‘SW-5 
Thrill Box’. Again, it was a regenerative 
TRF — but with a tetrode detector, 
ganged tuning, pushpull output stage 
and a metal cabinet. However, com­
pared with AC Super Wasp’s $34.50, 
the US price of the SW-5 was $114. 
This was the price of large broadcast 
console, and would have been a deter­
rent to most enthusiasts.

From 1931, with the release of super­
heterodyne manufacturing rights, rapid 
changes took place in receiver technolo­
gy. Within two or three years there was 
a succession of such classic superhetero­
dynes as Hammarlund’s ‘Comet’ and 
‘Super Pro’ and National’s ‘FB7’ and 
legendary ‘HRO’. These professional 
quality receivers were the ultimate, but 
for many were prohibitively expensive 
and right up to World War II many 
amateurs, particularly those outside the 
US, used receivers of the Super Wasp 
pattern.

The Pilot Super Wasp gave the home 
constructor an affordable instrument 
that was a considerable improvement on 
the existing receivers, and was the pre­
cursor of the communications receiver. 
As such it was a landmark develop­
ment, and well worthy of a place in any 
collection of vintage receivers. 0
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Up to 99% of our
products are in stock!

Other companies 
might have similar
products but!
Q: Do they have the products in stock?
A: Aaahh - due in next week/month/year!

Q: Do they give you a 14 day money-back 
guarantee?
A: A what?

Q: Do they give you after-sales service?
A: What's a service?

Q: Do they despatch the goods within 
24hours (usually less?)
A: Yeh, sure: 24 hours after you ring for 
the third time!

Q: Do they replace faulty products?
A: Or repair it. Make it look nearly new. 
Only a few scratches or marks. Maybe 
missing cables or manuals, though...

Q: Do they continually visit overseas 
manufacturers for the latest products?
A: Does travelling on the Manly Ferry 
count as overseas?

BOARD SOLUTIONS

YOUR ONE-STOP 
PC ENHANCEMENT 

COMPANY

BOARD SOLUTIONS
Pty Ltd [

PO BOX 1120, LANE COVE NSW 2066 
TEL (02) 906 5696 FAX (02) 906 5222

ALL-IN-ONE
MOTHERBOARD
Compare the value! Elsewhere you’ll pay 
$$$$ more. A complete AT computer on 
one PCB: simply add a case, power supply 
and drives!

JUST 
$545

BARGAIN MULTISYNC
MONITOR
We've seen these elsewhere up to $1100! 
14in Multisync VGA Monitor at a Board 
Solutions Bargain Basement price!

BABY
TOWER CASE
Including power supply. 
Perfect for our AT 
motherboard or baby 1 
AT motherboards. We 
include the power | 
supply for what you’d J 
pay for the case 
elsewhere!
$299 INC SUPPLY!
All special prices apply until 30-1-90

NOT 
$1100

OUR PRICE $899
XT POWER SUPPLY
Quality 150 Watt switch-mode power 
supply for XT or similar computers. $25.00 
OFF - This month only!

WAS $124
NOW ONLY $99

BOARD SOLUTIONS KIT COMPUTER BARGAINS: 
ASSEMBLE IT YOURSELF & $AVE!
Model
XT360
XTH32
ATH32
ATH42

Speed
4.77/10MHz
4.77/10MHz
8/12MHZ
8/12MHZ

Mem
640K
640K
1MB
1MB

Floppy Hard
2x 360KB N/A
1x 1.2MB 32MB 
1x 1.2MB 32MB 
1x 1.2MB 42MB

Ports
1xS,1xP
1xS,1xP

Mono 
$1495 
$1745

Please call for personalised configurations.

Assembled Systems $QQ 
also available for

only extra

Special prices * 
available until 31st 
January 1990 
14 day money- 
back guarantee 
(except software) 
3 month warranty 
on all products 
Mail orders our 
speciality
Freight on small 
items is $9.00 
Insurance $1.00 
per $100 of order 
value
All prices include 
sales tax 
We accept 
Bankcard, 
Mastercard, Visa 
and Post Office 
COD
Call for our latest 
price list

2xS,1xP,1xG $2395
2xS,1xP,1xG $2850

MS-DOS 4.01 & 
GW BASIC 

also available for only

EGA 
$2050 
$2339 
$2950 
$3375

VGA 
$2350 
$2650 
$3250 
$3675

$155
extra

MAJOR AUTHORISED STOCKISTS
Adelaide Microtronics 2121799
Albany Micro Electronics 412 077
Broken Hill Hobbies And Electronics 884 908
Charlestown Newtronics 439 600
Coffs Harbour Coffs Harbour Electronics 525 684
Deniliquin Deni Electronics 813 672
Devonport At Electronics 248 322
Glen Innes John Summerlad Electronics 323 661
Inverell Electronic Systems 221 821
Leeton Leeton Audiotronics 532 081
Lightning Ridge Cycle & Sound 290 579
Lismore Decro Electronics 214 137
Mackay Steven’s Electronics 511 723
Maryborough Keller Electronics 214 559
Morwell Morwell Electronics 346133
Mount Gambier Hutchesson’s Communications 250 400
Mt Isa Outback Electronics 433 475
Mudgee Headware 723 895
Nambour Nambour Electronics 411 604
Narrabri Namoi Computers 923 274
Port Lincoln Bassham's TV & Computer 822 788
Taree Brad's Electronics 526 603
Townsville Super Solex 72 4466
Wagga Wagga 
WarnambooT

Phillip's Electronics 216 558
Maartronics 629 870

Windsor M&E Electronic Communication 775 935

DEALERS REQUIRED IN ALL AREAS.PLEASE CALL!



Information centre

What a year!
Hands up those who tried to solve the technical teaser in the 
October 1989 edition and gave up! No wonder - a printing 
error crept in, and... well, er - sort of made it impossible. I’ll 
explain further on, but please refrain from making a Peter 
Phillips doll and sticking pins in it! As well as setting things 
straight I’ve also received some history on the problem, from 
a reader who remembers how it was posed in the first place. 
As well, B.H. from Dapto gives in. Remember him? He 
wanted to know who invented radio.

It is now exactly 12 months since we 
revamped these columns into one offer­
ing a platform for readers not only to 
seek advice, but to participate by offer­
ing opinions, advice, suggestions and so 
on. And what a time we’ve had! The 
green house effect, MEKP, the micro­
phone pre-amp with its unnecessary 
resistor, Tesla, some brickbats, even a 
few bouquets. And to string it all to­
gether, some technical information on 
projects, both past, present and wished 
for.

I’m sure B.S. now has a green house 
watering system that is the envy of Bun­
gendore. This month sees some more of 
the same, but first let’s wind up the 
Tesla-Marconi contest. To date it’s 
Tesla 23, Marconi 0. Aren’t there any 
Marconi supporters out there?

Another round
I have to hand yet more correspond­

ence supporting Tesla as the prime in­
ventor of radio. The first letter really 
answers the question, at least as far as 
the US Supreme Court sees it:

In 1943, the US Supreme Court ruled 
in Tesla’s favour that his patents had an­
ticipated all other wireless communica­
tion patents, including Marconi’s. The 
first Tesla patent was granted in 1898 
and points back to as early as 1893 as 
the birth of wireless communications. So 
there you have it. I would not say Mar­
coni stole the idea, but rather indepen­
dently developed it much further than 
Tesla ever did. (G.B., Camberwell, 
Vic).

The next letter offers a copy of a 

paper presented to the Antique Wire­
less Association (US) titled ‘Priority in 
the Invention of Radio - Tesla vs. 
Marconi.’ It was kindly supplied by 
G.P. of Tugun, Qld, who also advises 
that an excellent text on Tesla is one ti­
tled My Inventions, an autobiography of 
Nikola Tesla, edited and introduced by 
Ben Johnson, published by Hart Broth­
ers, Vermont (USA), ISBN 0-910077- 
00-2 (soft cover version).

The paper, written by Leland Ander­
son, technical editor of the Colorado 
School of Mines Research Institute 
commences with the same comment 
supplied by G.B. (above). It ends with 
the following acknowledgment by John 
Stone (1869-1943), a prominent mathe­
matician and contemporary of Tesla.

‘...He did more to excite interest and 
create an intelligent understanding of 
these phenomena... than anyone 
else...and it has been difficult to make 
any but unimportant improvements in 
the art of radio telegraphy without tra­
velling, part of the way at least, along a 
trail blazed by this pioneer who, though 
eminently ingenious, practical and suc­
cessful in the apparatus he devised and 
constructed, was so far ahead of his time 
that the best of us then mistook him for 
a dreamer. ’

And finally B.H., the correspondent 
who started all this, gives in...

It seems 1 must eat humble pie and 
bow to the might of opinion expressed 
by your readers. I have to admit my 
belief that Marconi invented radio was 
based on little (or no) research, and I 

am most appreciative to your readers for 
their contribution to my education. 
(B.H. Dapto, NSW).

By the way, EA ran an excellent 
series on Tesla in the September, Octo­
ber and November 1983 issues. Now, 
leaving that one to rest, we’ll proceed 
to a letter concerning contemporary 
radio communications.

Satellite reception
The following letter, condensed from 

the original, asks if we at EA intend 
presenting projects to support reception 
of satellite broadcasts. It also provides 
some useful information.

Although it is nearly five years since 
Aussat 1 was placed in orbit, it has been 
a huge disappointment to those wishing 
to take a harmless, furtive look with a 
small dish at what Aussat has to offer. 
There are other satellite broadcasts vis­
ible to our (southern) region, including 
Intelsat V-8. It has a usable signal 
strength and features a number of chan­
nels of unscrambled video. There are 
others as well, including various Asian 
and Russian geostationary satellites, 
which because of their footprint would 
require a 10m or 14m dish to receive 
here.

Unfortunately, even a basic 6 metre 
dish with preamplifier costs around 
$23,000, putting the hobbyist well out of 
the running. However, the general as­
sumption that a satellite dish needs to be 
round is false. A squarish antenna is far 
easier to construct and manoeuvre and 
can provide more surface area.

On paper, the parabola of y = x2 with 
an x scale of 1000mm = 1 and a y scale 
of 20mm = 1 appears to provide a shal­
low enough surface for a 10 metre 
square or even a 14 metre square. This 
could be constructed with lightweight 
metal and wood for the frame and pli­
able wood or plastic strips for the curva­
ture and fine wiremesh for the parabolic 
reflector. True, it would be large, and I 
wonder if anyone has built such an 
antenna.

1 am aware that Plessey Australia 
holds the monopoly on satellite receiver 
systems for the ‘k.u’ band. Does this 
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mean that electronic journals are not per­
mitted to publish constructional articles 
on low noise amplifiers, down converters 
and receivers even for the C band? How 
about it guys, it is time you developed 
something along these lines particularly 
with the expected drop in prices of 
GaAsFETS. (S.K., Hobart, Tas).

Thanks, S.K. for your letter and con­
fidence in our ability. The problem with 
such a project is access to a suitable 
dish, which as you point out is either 
rather large or expensive. We are not 
planning such a line of projects at this 
time, but would welcome any that have 
been developed by our readers.

Which is hottest?
Here’s a little question worth musing 

over:
Does an electric kettle produce hotter 

boiling water than an electric jug? I 
pride myself in the ability to sip black 
tea directly after having made it with 
water from an electric jug. I cannot do 
the same with tea made from an electric 
kettle, or an urn with full bottom heat­
ing.

Am I right in suspecting that there are 
a few degrees difference between boiling 
water and the local heating from a wire 
jug element? (G.G., address not on let­
ter)

I seem to remember from schoolday 
physics that for the same altitude and 
hence air pressure, water will always 
boil at the same temperature. But per­
haps I’m wrong - or there’s some other 
factor, like the rate of cooling when you 
turn off the power. What do readers 
think?

October’s teaser
By now I have a mental picture of 

many frustrated EA readers deciding to 
take up goat roping or window dressing 
- anything other than electronics! After 
all, if a simple three resistor problem is 
beyond you, what’s the use?

Relax, oh patient and sorely tried 
reader - a minor transposition of a 
voltage value created an impossible 
problem. The circuit should have had 
the 35V value across R2, not across the 
parallel combination of RI and the 500 
ohm resistor.

I have received a number of letters 
stating the problem is impossible, letters 
I initially rejected. It wasn’t until the 
solution appeared in print that a reader 
phoned, suggesting the error. Upon 
checking, I soon confirmed what all 
problem posers fear most, an error in 
the original problem. My most humble 
and contrite apologies.

The following letter is typical of some 
that I have received, and I’m sure I’ll 
get lots more before this errata appears. 
The most upsetting thing is that the 
question is such a good one. Errors are 
a part of life, but why in such a classic 
problem? Still, I suppose goat roping 
has its moments too!

I believe your problem involving two 
circuits on page 158 in Information Cen­
tre (October ’89) can’t be solved.

Two resistors in series across a supply 
as shown will divide the voltage in the 
ratio of the resistors, so if a load (volt­
meter?) is introduced across one of the 
resistors, the resultant voltage across that 
resistor will be, at most, what it was be­
fore. The total of the two measured volt­
ages can’t be greater than the supply. As 
28 + 35 is greater than 49, there is no' 
solution, unless you allow negative resis­
tors in this DC circuit. (G.C., Bentleigh, 
Vic).

Yes, G.C., what you say is correct. 
No matter how you look at it, the volt­
age across Ri can’t be more than 21V 
(hangs head in shame). It is in fact 14V, 
and the 35V should have been across 
R2.

Another correspondent (B.M., Or­
mond, Vic.), also believed that at least 
one of the resistors has a negative 
value, and then suggests that as no po­
larity of the supply is given, that there 
are four possible solutions to the prob­
lem. Well, I don’t know about that, but 
certainly a negative resistance value is 
the only possible solution to the circuit 
as published.

However a third contributor provides 
some history on this question. As I 
mentioned before, I found the problem 
in an unfinished letter dated 1951, that 
my father (a PMG employee at the 
time) was writing to his brother. I was 
still playing with blocks in those days, 
and I am now grateful to find informa­
tion concerning the source of the ques­
tion.

I noticed with interest your ‘problem’ 
in the October ’89 issue. This jogged my 
ageing memory, and I think this question 
caused quite a deal of controversy in the 
50’s. It was a problem posed in the Sen­
ior Mechanics paper of the (then) PMG 
department - now Telecom. The ques­
tion was put that if a voltmeter with an 
internal resistance of 500 ohms was 
placed across RI and R2 in turn and 
read 28V and 35V (14V in fact) respec­
tively (for a supply of 49V), determine 
the resistor values. (D.G., Mooroopna, 
Vic)

The letter continues, by describing 
that in those days, the standard PMG 

test instrument was a meter with a 
sensitivity of 100 ohms/V, referred to as 
a ‘No.4 Detector’. It had two voltage 
scales, 0-5V and 0-50V and three cur­
rent scales, 10mA (its highest sensitivi­
ty), 50mA and 500mA. The instrument 
was made by Master Instruments in 
Australia and was a copy of a meter 
used by the British Post Office. As 
D.G. further explains:

The meter had no resistance scale and 
it was very common to see field ‘me­
chanics’ (now technicians) have a 4.5V 
battery strapped to the meter and con­
nected in series with it. By setting the 
meter to its 5V scale, the combination 
became a pseudo ohmmeter. The only 
calibrations were for the 0-50 scale and 
experienced mechanics all knew that a 
good reading, when looking back into 
the old manual magnet exchanges, 
should show around 15 on this scale. 
Many a fault was found this way. I 
started with the PMG in 1939 as a junior 
mechanic and still have in my possession 
a working model of one of these meters.

Z80 versus 6502
Returning to contemporary technolo­

gy, here’s a letter that may incite some 
controversy:

/ am currently studying a microproces­
sor course that teaches the Z80 micro­
processor. However, the teacher keeps 
saying that this micro is inferior to the 
6502. 1 cannot see why, but then I don’t 
know much about either of them (yet). I 
respect the teacher’s opinion, but wonder 
why the Z80 is so popular if the 6502 is 
really the better of the two. What do you 
think? (S.B., Maroubra, NSW)

I have noticed over the years that 
computer buffs often hold opinions that 
verge on the fanatical. Which program­
ming language, what computer, what 
microprocessor is best - just ask a com­
puter buff and he’ll tell you, at the 
same time telling you what’s wrong with 
all the alternatives.

Being totally objective (of course!), I 
agree with S.B.’s teacher. To me, the 
6502 is the sports car and the Z80 is the 
‘Yank tank’, complete with all its bells 
and whistles. I’m not sure if the follow­
ing letter is from a Z80 devotee, but it 
offers some interesting points:

In reference to your question posed in 
the September issue, and the solution 
that appeared in October, I agree that 
XOR A is an efficient way to clear the 
Z80’s accumulator. However it also sets 
the flags, which may be undesirable. As 
well, SUB A has the same execution time
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Information Centre
and affects the flags, though somewhat 
differently.

However, the OR A instruction is not 
useless, as it is a good way of testing the 
contents of the accumulator without al­
tering them. The AND A instruction be­
haves in a similar fashion, but seems not 
to be as popular as the OR A instruc­
tion. The other ‘useless’ instructions are 
also a good way of filling in time within 
a program, to create a time delay for ex­
ample. (B.M. Ormond, Vic).

Nicad projects
A couple of minor points have arisen 

concerning the Nicad Charger (EA, July 
1989) and the companion Discharger 
(September 1989). As the designer I not 
only need to accept responsibility for 
any errors, but can answer queries on 
the circuit with (hopefully) some 
knowledge.

A mistake brought to our attention 
concerns the overlay diagram for the 
Discharger (page 119, Sept ’89). The 
zener diode ZD1 is shown with the 
wrong orientation. The photo of the 
prototype has the correct orientation, 
and the mistake is obviously a drawing 
error we didn’t spot.

The next two points concern the 
Charger and seem to involve component 
tolerances. First here’s a letter from a 
constructor who describes his findings:

I recently constructed the NiCad Char­
ger described in the July 1989 edition. I 
experienced trouble with the timing cir­
cuit, which proved to be the pulse output 
from IC3b. The high voltage on pin 7 
(the half wave signal from the rectifier) 
was barely rising over the reference 
voltage on pin 6.

After checking the values of the vari­
ous components in the circuit this did 
not seem unreasonable. It would seem 
that either you were lucky with the toler­
ances or I was unlucky. Changing RI 7 
to 6.8k and RI8 to 12k placed the top of 
the waveform midway between the high 
and low states of the pin 6 reference. 
Changing R12 and R13 would have 
achieved the same result. (G.S., Irymple, 
Vic).

I remember that this section of the 
circuit was the most critical, and I 
experimented for some time before set­
tling on the values shown in the circuit. 
The critical aspect of this section con­
cerns the way in which the unit ceases 
charging after the selected time delay 
has expired. This is achieved by chang­
ing the reference voltage to IC3b, caus­
ing the input pulse at pin 7 to become 

less than the reference. The effect is 
that the output of IC3b will be main­
tained at virtually zero volts.

Changing resistor values to clean up 
the output of IC3b is fine, providing 
you also confirm that the output pulses 
cease when the timer has run its course. 
There is no simple answer to this one, 
although I am surprised that component 
tolerances are proving broad enough to 
create this problem. However, so far 
only one reader has mentioned this as a 
problem, so perhaps he was just 
unlucky.

The second point concerns LED3 
(Charge indicator), which a constructor 
claims does not completely extinguish in 
his unit when the unit enters the trickle 
charge mode. His modification is to add 
a signal diode (1N914 or similar) in 
series with LED3. That is, connect the 
anode of the added diode to the anode 
of D8 and the cathode to the junction 
of R23 and LED3.

I experienced no problems with this 
section of the circuit, and can only 
assume that not all brands of 339 
op-amp ICs behave in the same way. In 
this case the output voltage of IC3d ap­
pears to be remaining sufficiently high 
to cause LED3 to be slightly forward 
biased, causing a small current. The 
addition of the suggested diode will 
overcome this problem. This variation 
between brands of 339 ICs may also ex­
plain the problem described previously. 
I used a Fairchild brand in the proto­
type, although I would have expected 
other brands to perform in an identical 
manner. That’s ICs for you as, like peo­
ple, some are born more equal than 
others!

What??
This month’s question is a tad mathe­

matical. As you know, the output im­
pedance of an emitter follower amplifier 
is low, often enough to drive a fairly 
low resistance load. For the circuit 
shown, use reasonable approximations 
to calculate the output impedance of the 
circuit. By the way, it is a lot less 
than lk!

Answer to last month’s 
What??

The circuit shown last month is a 
BCD to Grey code converter. The 
beauty of the circuit is the low number 
of components, and it uses the multi­
plexers (or data selectors) in a ‘folded’ 
configuration to produce the desired 
codes. The output code sequence is: 
000, 010, 011, 001, 101, 111, 110 and 
100. This sequence is for an input code 
of 000, 001, 010, Oil, 100, 101, 110 and 
111. Notice how the output code only 
ever has a one bit change between any 
two adjacent codes, even between the 
first and the last.

Other BCD to Grey converters use 
gates, resulting in a rather bulky circuit 
layout. However, using a multiplexer, 
as in the question, will give increased 
noise, which could cause problems in 
high speed circuits. But it works, and if 
you need a BCD to Grey converter, this 
circuit may provide the answer.

NOTES & ERRATA
TV DERIVED FREQUENCY 
STANDARD
(July, October 1989): In the overlay 
diagram for the oven PCB, on page 118 
of the October issue, the E and B con­
nections are shown transposed for the 
MJE/TSB3055 power transistor connec­
tions below the board. The connections 
should read C-E-B, from left to right. 
Also both series base resistors, to the 
right of C7 and near the bottom RH 
corner of the board, should be shown as 
4.7k.
SIMPLE DC VOLTAGE REFERENCE
(October 1989): Noise reduction capaci­
tor C3 should preferably be a metallised 
polyester or mylar type, as any capaci­
tor leakage will directly effect the stabil­
ity and long term accuracy. A 0.22uF 
greencap will probably be the largest 
that can be fitted in physically, but 
should be quite satisfactory. Also trim­
pot RVl, if used, should preferably be 
a cermet type for stability.
COMPACT SUB-WOOFER 
ENCLOSURES
(September 1989): The 150mm driver 
used in this project came from Altron­
ics, under the catalogue number C3055. 
It appears that the more recent stocks 
of this driver may exhibit different 
characteristics, which don’t suit the pub­
lished enclosures. To test for the correct 
unit, check that the free-air resonance is 
around 37Hz - the drivers which are 
unsuitable will resonate at a significantly 
higher frequency (more like 50Hz). 
(File: l/SE/68).
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Amateur % 
Radio News
NSW microwave 
field day

The WIA’s NSW Division held a 
Microwave Field Day at its transmitting 
centre in Dural, on Sunday November 
12. Although the weather was variable, 
with a few showers to dampen proceed­
ings, around 60 people turned up to 
make the event a success.

Highlight of the day was commission­
ing of the new VK2RWI 23cm repeater 
(1281.750MHz), built by Bob Clark 
VK2Y0D around two Yaesu transceiv­
ers generously donated by Dick Smith 
Electronics. At the official ceremony, 
NSW WIA president Roger Henley 
VK2ZIG expressed appreciation to 
DSE’s representative Chris Ayres, who 
also presented the WIA with a cheque 
for $500 to assist with expenses at the 
Games & Hobbies Expo.

Amateurs displaying 2.3GHz and 
10GHz microwave equipment at the 
field day included Lyle Pattison 
VK2ALU, Bill Cox VK2ZAC and Dick 
Norman VK2BDN. A display of micro­
wave components was also provided by 
Ray Biddle, VK2DB.

Historian seeks 
info on NSW pioneers

Jo Harris VK2KAA, official historian 
of the NSW Division of the WIA, is 
gradually compiling a database of 
amateur radio history in VK2. The 
work is well advanced, with a great deal 
of information on early hams and their 
activities, but as with any such work 
there are lots of ‘missing links’ and 
gaps.

As a result, Jo would be very inter­
ested to hear from both hams them­
selves, the relatives of deceased hams, 
or indeed anyone else who can provide 
information on amateur radio activities 
in NSW over the years. Notes, pictures, 
log books, press clippings, old equip­
ment - all are welcome. She can be 
contacted through the NSW Division, 
PO Box 1066, Parramatta 2124.

Amateur radio at
Games & Hobbies Expo

A large display promoting the diverse 
activities and satisfactions of amateur 
radio was organised by the NSW Divi­
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sion of the WIA, at the ‘Games 89’ 
show at the Sydney Showground in 
October. Many affiliated clubs and 
organisations were involved, including 
the Gladesville Amateur Radio Club 
(GARC), the Australian Amateur 
Packet Radio Association (A APR A), 
the Australian Ladies’ Amateur Radio 
Association (ALARA), the Interna­
tional Amateur Radio Club (IARC) and 
WICEN (NSW) Inc.

The display included video demon­
strations of club activities (including 
Novice instruction), live demonstrations 
of on-air voice contacts on HF, VHF 
and UHF, live ATV and packet radio 
demonstrations, RTTY and mobile 
demonstrations as well as static displays 
of current and historical amateur radio 
equipment and amateur achievements.

A brochure explaining the benefits 
and satisfactions of amateur radio was 
handed out to interested visitors. The 
brochure also listed all radio clubs affili­
ated with the WIA’s NSW Division, 
with contact names and phone numbers 
to ensure that those wishing to enquire 
further will be able to do so.

The basic idea of the display was to 
emphasise the many interesting facets of 
modern amateur radio, and encourage 
those looking for a rewarding hobby to 
give it consideration.

EA reader’s trip to Asia
Electronics Australia reader Andrew 

Gibbons made a donation of magazines 
to the International Radio Listeners’ 
Club in Bangladesh, in response to the 
appeal published in this column for 
August 1989. Only a couple of months 
later he found himself on a one-month 
trip to Thailand, India and Bangladesh, 
at the invitation of the newly-formed 
Bangladesh branch of the International 
Amateur Radio Network (IARN).

The highlight of Andrew’s trip was to 
be attendance of the International 
Amateur Radio Emergency Communi­
cations Conference, planned for Dhaka 
in December, as representative of 
IARN Australia.

In 1990, IARN hopes to launch proj­
ects in Vanuatu, Kiribati, Bangladesh, 
China and the Israel territories of Gaza 
and West Bank. Details are available 
from Sam Voron VK2BVS, (02) 
407 1066. ©

AMATEUR RADIO
Hobbyists communicating world 

wide using state-of-the-art 
electronics.

Are you into computers? 
Like to access BBS around 

the world by radio?
Interested in different forms 

of digital communication 
- AMTOR - PACKET?

WHY NOT BECOME 
A RADIO AMATEUR?

Want to know more?
Join the WIA - the oldest and most 

experienced radio society in the 
world - always at the forefront of 

radio communications for hobbyists.

Receive AMATEUR RADIO, the 
monthly magazine for members of 
the WIA, full of news of DX, clubs, 

satellites, technical articles 
and lots more.

Other WIA services include:
• A world wide QSL card service
• Weekly news broadcasts
• Classes for all grades of 

amateur licences
• Correspondence lessons 

available
• Meetings, contests, field days
• Representation for radio 

amateurs at Government level
Learn more about the WIA and 

Amateur Radio
Forward this coupon, or write to: 
WIA EXECUTIVE OFFICE 
P.O. BOX 300 
CAULFIELD SOUTH 
VICTORIA 3162
Registered address: 3/105 Hawthorn Road 
Caulfield North, 3161

Please send a WIA information package to:

NAME:...........................................

ADDRESS:.......................................

POSTCODE...........
E0O1A
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“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.

stations could cause.
Secretary Warner, of the ARRL, had 

quite a lot to say about it in August 
1938, but during April 1939 he found 
out that the BBC was building two 
lOOkW stations to operate on 7240 and 
7260kcs. In July 1939, it was feared that 
the advent of foreign broadcasting sta­
tions in the shared section of the band 
would drive the weak (?) American CW 
stations out altogether.

January 1940
Television Certain: Sir Ernest Fisk, in 

an article headed ‘Radio and Things to 
Come’, writes as follows:

I have sat in a London flat and 
watched international tennis being 
played at Wimbledon, 10 miles distant. 
Members of my family, in a home in a 
London suburb, watched the arrival at 
Waterloo Station of the King and 
Queen returning from Canada. Plays, 
ballets, fashion parades and other per­
formances can be seen and heard by 
means of television at various distances.

Since the outbreak of war the London 
television service has been closed, but 
the new and partly experimental service 
in New York is still operating.

Let us avoid technicalities and scien­
tific explanations, while I assure you 
that the day will come when every 
home will have an apparatus enabling 

its occupants to see and hear events, 
first at short distances, later at great dis­
tances and eventually from all parts of 
the world. At the same time, I must 
warn you not to expect this to happen 
suddenly.
Commercials on 40m Amateur Band: 
Most experimenters and transmitters are 
aware that the 1938 International Tele­
communications Conference, held in 
Cairo, decreed that the 7200-7300kc. 
section of the 7Mc. amateur band be 
shared between the commercials and 
the experimenters, with the proviso that 
this particular regulation was not to 
apply to America.

Our friends the ‘Yanks’ were in high 
glee over this proviso until a few Euro­
pean broadcasting stations started 
operations prematurely, and the ‘W’s’ 
had it very forcibly brought home to 
them just how much QRM these

January 1965
Citizen’s Band - Chaos or Control: 

From both sides of the Atlantic comes 
news of the ‘chaos' being caused by the 
small ‘Citizen Band' transceivers.

In the USA the Federal Communica­
tions Commission is cracking down on 
abuses, and may forbid use of the wave­
length if new regulations do not 
produce results. Originally intended for 
personal and business communications 
over short distances, the band is now 
used mostly by hobbyists who jam the 
channel with chatter.

In England the Association of Public 
Address Engineers, while making it 
clear that they do not wish to see a Citi­
zen's Band type of permit in the UK, 
feel that licences should be issued for 
the used of 27Mc. units on a 
professional basis.

EA Crossword
AcrOSS 10. Not brought to desired

1. Flash device. (6) frequency. (7)
4. Unit for measuring 11. Wrongly determine an

12. Current events are measured 
in —- time. (4)

13. Prize-winning EA project: car 
interior light —(5)

14. Raise off ground. (4)
17. Said of unrecorded tape. (5)
18. Switch off burglar alarm. (6)
21. Reproducer. (6)
22. Pleasurable pastime such as 

kit construction. (5)
26. Variety of meson. (4)
27. Name of kind of key. (5)
28. Audio accessory. (4)
31. Copying conversation in calls. 

(7)
32. Messages in communication 

system. (7)
33. Storage medium in a 

computer (4,4)
34. Room for recording. (6)

Down
1. Fourier series help form —- 

waves. (6)
2. Type of file. (3-4)
3. Region of frequency 

spectrum. (4)
5. Communication system used 

by amateurs. (3,5)
6. Antenna mount. (4)
7. Isotope of hydrogen. (7)

DECEMBER SOLUTION
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8. Unit of exposure to ionising 
radiation. (8)

9. Brand of electronic 
typewriter. (5)

15. Cuts lightly. (5)
16. Major brand of 21 across. (5)
19. State of mutually unsuitable 

devices. (8)
20. Again brings component into 

correct positon. (8)
21. Circuit that limits waveform.

(7)
23. Gave a compact account. (7)
24. Rocket used to launch 

spacecraft in 70’s. (5)
25. Reverberate. (2-4)
29. Emanation from the Sun, the 

solar —(4)
30. Scottish inventor of a 

mechanical condenser. (4)
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FOR SALE
AMIDON FERROMAGNETIC CORES: 
For all transmitter and receiver applica­
tions. Send large SASE for data/price 
list to: RJ & US Imports, PO Box 157, 
Mortdale, NSW 2223. Agencies at: 
Geoff Wood Electronics, Lane Cove: 
Webb Electronics, Albury: Electronic 
Components, ACT: Truscott’s Electronic 
World, Croydon, Vic: Willis Trading Co, 
WA: Assoc TV Service, Tas.
GOING OVERSEAS: House and 
backyard business. Est. 1986. turn­
over $4200 per month on an avge. 65 
video/TV repairs per month. Database 
records, full inspection. 3-bed house 
r/c ducted a/c/ b/g pool full retie. 
$130,000 goodwill and stock $20,000. 
A.M. Brown, PO Box 1230, Morley 
WA 6062
SATFAX: Weather satellite picture 
receiving program for IBM XT/AT. Dis­
plays in 64 colours. Needs EGA 
colour monitor and card, AM demodu­
lator and ADC interface. $45 + $3 
postage “‘RADFAX2: HF weather 
fax, morse and RTTY receiving pro­
gram for IBM XT/AT. Needs CGA, 
SSBhf, FSK/Tone decoder. Also 
“RF2HERC” and “RF2EGA”, same as 
RADFAX2 but suitable for Hercules 
and EGA cards respectively. $35 + 
$3 postage ***AII programs are on 
5.25", 360K floppy + full documenta­
tion. ONLY from M. Delahunty, 42 
Villiers St, New Farm 4005 QLD. Ph. 
(07) 358-2785.
COMPONENTS: 256k, 120nS Dram 
$10, 64k, 150nS $4.86. 27128 Eprom 
$9.50, 27256 $11, 27512 $19, also 
TTL, linear, diodes, transistors. Send 
SSAE to Enersun Electronics, 34 
Orangedale Rd, Lesmurdie, WA 6076. 
Ph (09 291 8678.
ELECTRONICS CONCERN: For sale 
in the beautiful N.S.W. Tweed Valley. 
Established clientele. Antenna Installa­
tions, computer tuition, electronics and 
computer repairs. No competition. Ultra 
low overheads. Contact Electronic Im­
pact (066) 724- 588 or P.O. Box 650, 
Murwillumbah 2484.

NEW RADIO VALVES: For entertain­
ment or industrial use. Waltham Dan, 
96 Oxford St., Darlinghurst, Sydney. 
Phone (02) 331-3360.

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 

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.
UNUSUAL BOOKS: Radar, electronic 
devices, surveillance, unusual chemis­
try, locksmithing and more. Send $1.00 
(refundable) for BIG new catalogue to 
VECTOR PRESS, Dept. E, P.O. Box 
434, Brighton, S.A. 5048.
EX-ABC AUDIO TAPES: W wide on 
101/2" Standard metal spool $6.85. Ro­
bust metal spool $12.85 7" spool 
$2.85. 5" spool $1.25. Post extra. Also 
in stock Vs", 1" and 2" tapes. Waltham 
Dan, 96 Oxford St., Darlinghurst, Syd­
ney. Phone (02) 331-3360.
BUILD YOUR OWN LED: Moving Mes­
sage board. This 16 character $150 
short form kit was featured in SILICON 
CHIP from March to June 89. Kit con­
sists of PC boards, Eprom and full in­
structions to complete project to a pro­
fessional standard. Loaded from Cen­
tronics printer port, or PC/XT keyboard. 
Equiv commercial units start at around 
$1000. For more info send a 41c stamp 
to Don McKenzie, 29 Ellesmere Cres­
cent, Tullamarine 3043.
WOW!: DRAM prices have dropped. 
Now is the right time to build your own 
parallel printer buffer. Advertised since 
Jan 85. Featured in AEM in Jan ’87’ 
and SILICON CHIP in Oct '89. Over 
2500 units sold. Same kit, just updat­
ed. Now 8K-1MEG. No obligation. For 
a free catalogue send a 41c stamp to 
Don McKenzie, 29 Ellesmere Cres, 
Tullamarine 3043
VALVE HI-FI OUTPUT TRANS (6): 
Also power trans, valves, chokes, cir­
cuits to suit. Phone (08) 362-8436.

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.

FIX-A-KIT
$15 PER HOUR LABOUR

No charge for kits that can’t be repaired.
3 months warranty on repairs. 

Construction available.

HYCAL INSTRUMENTS 
Design, manufacture, repair of electronic equipment 

(02) 633 5897

Radio Pty. Lt'd/|
E s t. 1 bhshed 1933

IS THE ONLY COMPANY 
WHICH MANUFACTURES ANO 

SELLS EVERY PCB & FRONT PANEL 
published in EA EH & Silicon Chip 

651 Forest Road Bexley 2207 
AUSTRALIA

RING lOZl 587 3491 FOR INSTANT PRICES 
24 HOUR 1URNAR0UN0 SERVICE

BUSINESS FOR SALE 
T.V./Radio/Video Repairs 

Established fully equipped workshop 
Margaret River/Busselton, S. West of W.A. 

Popn. over 20,000 and rapidly growing. 
Once only opportunity.

Ph (097) 52 4060, A.H. (09) 349 4443 
Edward Muszczak

KIT REPAIRS
* Repairers of all EA ETI AEM & SC kits.
* Suppliers and installers of best quality, 

security equipment
★ If it's electronics you need call us. we 

might be able to help you.
Got a problem or queries ring

9 a.m.-9 p.m. Mon.-Sun.

EEM ELECTRONICS
Specialists in electronics and electronics security 

10 Bouverie Place, Epping 3076 (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. Super price on a super V.22/V.22 bis Modem!

The MAESTRO 2400 ZXR 
4 Speed Version $399 (incl. tax). 

Don’t Wait! RING NOW (043) 68 2277 or 68 2278

Maestro Distributors
Calool St. South Kincumber, NSW 2256



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.
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 Department. Federal Publishing Co. PO Box 227. 
Waterloo 2017. Phone. (02) 693 6666

BACK ISSUES: Available onlv until stocks are exhausted. Price: 
$4.50
PHOTOSTAT COPIES: When back 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.

Back Issues ...................................................

Total price of magazineslphotocopies, No off issues reg x$4.50 = $
including postage and handling

Cheque* Money Order □ Please tick box to indicate
method of payment
'Please make payable to the Federal Publishing Company Pty Ltd

Mastercard American Express Visa 1 Bankcard . Tick J r .
Caro Expiry Date

Credit Card No

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

ADDRESS:........................................................................................................

........................................POSTCODE......................

Price: $5. Please note that we cannot undertake special research 
or advise on project modifications. Members of our technical staff 

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 be negotiable in Australia and made payable to 

"Electronics Australia". Send cheque, money order or credit card 

number (American Express. Bankcard. Mastercard, or Visa 

Card), name and address (see form). All prices include postage 

within Australia and 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.

Photostat copies..........................................

Signature
(Unsigned Orders cannot be accepted)
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Emona Instruments.
Test and Measuring Instrumentation.
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At Emona we specialise in 
electronic test and measuring 
instrumentation, from the 
low cost, affordable models to 
the latest high-technology 
instruments.

Our range of instrumentation 
includes:

• KIKUSUI high quality 
instruments, oscilloscopes 
from 20MHz to 200MHz with 
digital storage, high power DC 
supplies, electronic loads, 
signal generators and 
synthesisers and analysers.

• GW economy range of 
oscilloscopes, laboratory' 
power supplies, signal 
generators, function 
generators, withstanding 
voltage testers, frequency/ 
universal counters, millivolt 
and distortion meters.

• TIME Nato suppliers of 
voltage and current 
calibrators. Programmable 
calibrators, ATE equipment, 
resistance and capacitance 
decade boxes.

• ASAHI DPM’s, meter relay 
units, super slim DPM’s, 
intelligent meters with inbuilt 
8 bit micro.

• POLAR workshop fault 
finding instruments, including 
in-circuit faults and shorts 
locators.
This list is by' no means 

exhaustive, so fill-in the 
accompanying coupon or for 
more information on any of our 
products, call Emona at (02) 
519 3933, 86 Parramatta Rd 
Camperdown 2050. Or write: 
Emona Instruments, P.O. Box 
K720, Haymarket, 2000. 
Fax (02) 550 1378.

Please photocopy the below 
coupon...

Yes!
o o

I would like
71 Free Emona Catalogue 
| | Please call me

Name

Title

Company

Address

Send to: Emona Instruments, 
P.O. Box K720 Haymarket, 2000.



ONEHAND
TESTING WITH

GREATER VERSATILITY

OPTICAL LOSS TEST MS9020A

Put everything you need in the palm of your hand. 
The MS9020A Optical Loss Test Set combines an 
LED light source and an optical power meter into 
one hand-held unit.

The MS9020A measures CW light, but also 
offers greater precision for single-mode fibers with 
modulated light (270Hz or 1kHz), an effective way 
to eliminate errors caused by incident light. This 
also makes it easy to do core matching without 
having to cut fibers or interrupt service.

This small wonder provides sensitivity and 
distance too. Its 32dB wide dynamic range means 
accurate measurement of single-mode fibers as 
long as 64 kilometers. And convenient plug-in light 
sources offer 1.3^m or 1.55gm wavelengths, or get 
both in one unit for fast, easy, one-finger switching.

For simple power measurements, Anritsu also 
offers the compact ML9002A to cover the wide 
range from -70 to +3dBm.

Anritsu helps you go compact, without losing 
accuracy.

/inritsu STC AUSTRALIA
MELBOURNE — 58 QUEENSBRIDGE STREET

SOUTH MELBOURNE. VICTORIA 3205
TELEPHONE : (03) 615-6677
FAX : (03) 615-6667
TELEX : AA30878


	Australia’s Leading Test & Measuring Instrument Company

	Large screen video displays

	Sony’s mighty midget

	On the cover

	GREAT PROJECTS TO BUILD:

	VK Power mate 25

	High quality 140W/channel amp

	‘Master control’ power switch

	Simple FM receiver for 6m


	The dawn of another exciting electronics decade

	New digital message machine

	tape from BASF

	Technics multi-CD player uses turntable

	New stereo FM/AM tuner

	from Akai

	New VHS-C tapes from TDK

	Current technology

	Light valve projectors

	Using LCDs



	Technology Update:

	National leading

	Page printer boom

	Fax and the future

	New players

	Losers likely


	A look at what’s available:

	Amateur radio kits in Australia & overseas -1

	Australia

	United States of America

	Smaller firms

	Using it

	Technology Update:

	Vertical integration

	US domestic market

	SRC, Sematech, US Memories

	Advanced electronics race

	IC market losses


	Semi Challenge

	Defence needs



	New low cost imported loudspeakers

	JÖ2V2W!

	Call your Navy Careers Advisor or fill in the information sheet below and send

	to: Naval Apprenticeships, Freepost 2 600N, P.O. Box XYZ in your capital city.

	Video Camcorder Preview:


	Sony's 'mighty midget' CCD-TR55

	Trying it out

	Old television sets

	The ‘tip’

	Council clean-ups

	Government auctions

	Scrounging

	Government tenders

	Dropping broad hints



	WITH ICOM RECEIVERS

	An amateur at 13

	Wartime operator

	Founding engineer, 2BL

	Historic broadcasts

	Talkie equipment

	‘First class engineer’

	FM broadcasting

	Support from GE

	AT-4000 SYSTEM

	AT-4000 MOTHERBOARD

	$489 Inc

	AT-8000 MOTHERBOARD

	$1,989 Inc

	VGA-16

	Ass & Tested $399 Inc

	SAVE $$$s ON QUALITY DISKETTES

	FM in Australia


	ROD IRVING ELECTRONICS

	AMAZING GOOF!


	ROD IRVING ELECTRONICS

	?SOLDER

	118-122 Lonsdale St Melbourne, Vic 3000

	Tel: (03) 662 3506 Fax: (03) 663 3822	

	Computer bugs, viruses, worms, Trojan horses and other nasties

	Colourful phrase

	Those reports

	Second thoughts

	Why so rubbery?


	Forum

	‘Black Friday’

	Jim Rowe returns

	Intel plans US$400 million Irish campus

	Apple, Sun, Compaq reject US Memories

	Zenith sells computer division

	Quake disrupts Valley operations

	Bush proposes 3Gbps data ‘superhighway’


	The Serviceman

	Epilogue

	^264LP120, I $7 .5Q ea

	Fault of the Month




	VK Powermate 25

	Design aspects

	Construction

	Wiring

	PARTS LIST

	Testing, testing

	FM Tx kit

	Light chaser

	Sprinkler timer

	VHF modulator

	Low cost RS-232 data monitor

	Simple TTL

	$35

	$30

	12V/240V inverter for an 18W fluorescent

	Milli-ohm DMM adaptor

	Install your burglar alarm In January and savel Not only money, but all your belongings!

	Key operated

	Keyless model

	Keyless 4 Sector

	Our best selling model

	Teminator Pulse Count

	The Best PIR

	SPEAKERS - SPEAKERS - SPEAKERS


	ONLY $399

	<41256 LOWER PRICE


	PAY ONLY $599

	STEREO CEILING SPEAKER KIT

	Safety and earthing

	Construction

	PARTS LIST

	Powering up

	Installation & use

	1502 Battery Oscilloscope

	3210 & 3225 Digital Multimeters

	Nova 10Hz-2.4GHz Counter/Timer

	Orion PAL TV/Video Pattern Generator

	Why waste your time with other suppliers? Altronics can deliver any of these quality products to you tomorrow — just phone your order TOLL FREE on 008 - 999 - 007 for the best service in Australia

	Audio Frequency Generator

	Circuit operation

	Performance

	NEXT MONTH



	A New Series on BASIC ELECTRONICS

	What is a voltage?

	What is a current?

	—H<|||F—

	Resistance

	Ohm’s law

	Ohm’s law at work

	Measuring voltage

	Measuring current and resistance

	Summary

	ELECTRONIC CAD

	Tiny DC piezo buzzer

	LCD switch

	Solid state relays

	PLCC sockets

	Multi-conductor snake cable

	35mW miniature monostable relay

	Cermet trimmers

	‘Anti zap’ pliers

	Co-ax cable stripper

	Soldering station has heater inside tip

	Light-guided assembly

	Hand held ‘dot maker’

	SMT prototyping system

	Wire holder for Panavise

	...Also computers and peripherals.


	Low-end phone

	Compact copier

	Automatic cordless phone

	Mid-range fax

	HF remote control system

	‘No-break’ sinewave UPS

	Dual filter for fax

	Electronic DC loads

	Mil spec power supplies

	Low profile DC supplies

	High stability AC power

	Lithium cells

	Mercury-free batteries

	Analyser

	2GB/S digitising signal analysers

	1GHz signal generator

	Test gear from UK

	Optical power, attenuation meter

	PC-based logic analyser

	(S) Spectra-Physics Pty. Ltd.


	24ch instrumentation recorder

	PLD programmer


	STEPPING AND SERVO MOTORS

	Function generators

	1GHz network analyser

	Sturdy instrument case

	Extruded box

	24-pin printer

	Pocket-sized computer

	16MHz 80386 system

	Low cost

	AT/XT keyboard

	9600 baud modem

	Home automation interface in your home

	Ethernet adaptor card

	486-based PCs

	Mac versions of

	Protel CAD


	DC/CAD drafting package

	Driving DC/CAD

	Summarising

	Lower noise

	FACT logic

	Calendar chip mimics SRAM

	20MHz flash ADC

	64K CMOS SRAM is non-volatile

	8-bit flash ADC operates at 300Msps

	Solid state AC/DC switch

	Single-chip fax modem

	Two-port SAW resonator

	Surface mount stepper driver

	32-bit processor for printers

	Disk Cleaners

	UP604IBM Breadboard Card

	MALE IEC PLUGS

	Electrolytic Capacitor Special

	NiCad Chargers

	AT&M KITS

	Logic Probe

	NEW CATALOGUE

	Weller CM Soldering w#” Iron Special


	Intelsat VI launched

	UK soon for digital cellular?

	More on bulletin boards

	Stamp for Radio Australia's 50th

	Pick of the pirates

	Investors ready for comms market boom

	More delays for Sydney FM licences?


	'Master control' power switch

	Construction

	Testing

	WARNING

	PARTS LIST

	Basics of Radio Transmission & Reception - 12

	FM terms

	AM recap

	FM sidebands

	Modulation index mf

	Many sidebands

	Sideband amplitudes

	Zero carrier

	Need for VHF

	Explanations

	Not Cos, nor Sine

	< COMPONENTS PRICE

	LIST - JANUARY ’89 SPECIAL -

	DEALER ENQUIRIES ONLY >



	Understanding fluorescent lamps

	How they work

	Energy losses

	Mercury excitation

	Efficiency

	Operating parameters

	Power Factor

	Electronic ballasts

	The Author

	Shortcomings

	Screen grids arrive

	Regeneration essential

	Enter Pilot

	Vintage Radio

	Wasp with more sting

	An AC Super Wasp

	Advances after 1930

	ALL-IN-ONE

	MOTHERBOARD

	BARGAIN MULTISYNC

	MONITOR

	BABY

	TOWER CASE

	XT POWER SUPPLY

	BOARD SOLUTIONS KIT COMPUTER BARGAINS: ASSEMBLE IT YOURSELF & $AVE!



	Information centre

	NOTES & ERRATA

	NSW microwave field day

	Historian seeks info on NSW pioneers

	Amateur radio at

	Games & Hobbies Expo

	EA reader’s trip to Asia

	Down


	EEM ELECTRONICS

	Maestro Distributors




