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Authentic, but updated:

It’s not easy to build a valve-type hifi
amplifier nowadays — apart from
the valves themselves, many of the
other parts are either hard to find, or
surprisingly expensive. But Mel-
bourne engineer Tean Tan accepted
the challenge, and has come up with
both a modern high performance de-
sign, and a reasonably priced kit.
The first of two articles presenting
his ‘old but new’ amplifier starts on
page 34. It's an excellent way to find
out how ‘valve sound’ really sounds!

Digital cellular radio

Australia’s AOTC is currently trying
out European GSM digital cellular
radio technology. Robert Owen ex-
plains what's involved, in his article
starting on page 128...

On the cover

The Audio Design/Micromega Pro-
fessional Solo-R is one of the first
CD recorders to reach our shores.
Louis Challis was able to review one
this month, and his report begins on
page 12 (Photo by Anthony Wolff).
Also shown is our new Spectrum An-
alyser project (Photo by Kevin Ling).
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LETTERS TO
THE EDITOR

Postage, etc.

I refer to the letter from Peter
Crowcroft PhD, in the May edition of EA,
and his comments regarding your January
editorial on the matter of increasing
postage rates and EA's future viability.

No one could argue against Peter
Crowcroft’s assertion that Australian
business is crippled by a failing in-
frastructure and the high costs imposed by
successive governments, In fact, Aust-
ralian governments collect a much higher
proportion of revenue from tax on incom-
es and profits. Australia’s proportion
(57.3%) puts Australia in a minority of
countries, with Denmark, Finland and
New Zealand, to collect more than 50%
of revenue from this source. Also, there is
ample evidence to suggest that the
economic policies of successive Aust-
ralian governments are designed to drive
a large proportion of business offshore, to
satisfy the world trade policies of the
OECD nations.

So Peter Crowcroft has surely missed
the point of your editorial when he claims
to have no sympathy for your concerns on
future postage rates. I felt that the intent
of your editorial was to express your
desire to remain viable as a commercial
publication and in doing so remain within
Australian shores. In fact, there would be
no impediment to EA to continue, or even
expand its coverage of new technology in
Asia or anywhere else in the world, while
based in Australia. It’s also ironical that in
an attempt by EA to become more effi-
cient by promoting subscriptions as
against newsagency purchases, you have
fallen foul of Australia Post’s own ef-
ficiency drive in its removal of subsidies
on Category B publications.

While Peter Crowcroft contends that
EA shouldn’t look to others for salvation,
and I would contend certainly not from a
government, I feel that EA's desire to
remain unashamedly Australian, and not
‘fly the coop’ and become, for example,
Electronics Asia, will be fully supported
by readers. Such loyalty from readers
could be seen as a reflection, in their
opinions, as to the quality of EA as Aust-
ralia’s top selling electronics magazine.

Christopher Hankin,

Millicent, SA.

Comment: Thanks for your vote of sup-

| port, Christopher.
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Computer projects

I enjoy reading your magazine and the
varied construction projects presented. I
was delighted when I found a simple
serial interface described last year. I
would very much like to see many more
projects for this interface, specifically
(UHF distance measurement, speed sens-
ing etc.) and computer projects in general.

For example, would it be possible to
design a simple speech processor for an
IBM compatible computer? I have an old
schematic for one based on an SP0256-
AL2 IC with MPS2907 PNP transistors
— rather hard to find.

Would it be possible to connect a
device like this to a port (say serial) as
well as another device (the interface?).

Finally, would it be difficult to modify
the interface to be connected to the com-
puter. via a non-cable link? I would also
be very interested in any robotic-based
projects (you could present a base project
with the above ideas created/modified for
a robot where the constructor could add
which parts he/she chose, to the base).

EA is a great magazine and I enjoy
reading every part — keep up with the
projects!

Julian Lincoln,

Chapel Hill, Qld.

Comment: We'll see what we can do,
Julian. Speech synthesiser chips are a lit-
tle harder to get nowadays, and a digital
recordinglplayback system may be a bet-
ter proposition.

Pandora’s box

Would it be possible to press whatever
coloured buttons are required to put Mr
Challis into ‘Expand’ mode?

In his May 1992 review of the new
Philips 28" Matchline TV set, he
states it ‘epitomises the Pandora’s Box of
modem marketing’.

He then proceeds to outline some of the
features found in this treasure-chest of
technology, making it appear to be a
veritable comucopia overflowing with the
fruits of achievement.

‘The new Matchinline sets are clearly a
significant departure and evolutionary ad-
vance... and all old TV sets (including
those that I own) are now visually
inferior’, he writes.

As we all know (with the possible ex-
ception of your reviewer), when






Pandora’s Box was opened all the ills
of human life escaped, to punish
mankind for the theft by Prometheus of
heavenly fire. The only thing left in the
box was Hope.

Is Louis Challis trying to tell readers
this advanced design will be some kind of
homible affliction; some plague on
owners, service personnel and business
alike; perhaps their ultimate punishment
for taming Fire stolen from the Gods? Or
has he mistakenly plugged the wrong
metaphor into the item reviewed?

Kevin R. Groom,

Oakleigh South, Vic.

Comment: Louis Challis advises that
he hadn’t intended his metaphor to be
taken that deeply, Keith. Although the
new Philips sets are in some ways a bit
ahead of the available software, their
performance and features are indeed
very impressive.

Too expensive

After purchasing your magazine
Electronics Australia, 1 would like to say
on behalf of my friends and I that we find
many of your projects are too expensive
and far exceed our weekly allowance,

As we younger people (12 years) can-
not make our own PCB’s, could you pos-
sibly print a strip-board layout of the
project? This would help enormously.

Hoping you may be able to assist us in
some way.

Matthew Inman,

Narraweena, NSW
Comment; Sorry you find many of our
projects too expensive, Matthew. We try to
give a strip-board layout for our ‘Ex-
erimenting with Electronics’ projects, and
we’ Il try doing this with others, too!

Car stereo amp

Is it possible that you may be able to
find or create for a future edition of
Electronics Australia, an audio amplifier
of a reasonable wattage, that runs off 12
volts DC?

Are there any ICs that will deliver say
20 to 50 watts for remote/car battery type
work, that are relatively easy to purchase,
and assemble?

Thanks for a great magazine, and
maybe even considering this suggestion?

Don Biggs,

Cartertown, NZ
Comment: We described a stereo design
in the August/September 1985 issues,
Don, delivering SOW per channel. Copies
of the two articles are available from the
Reader Information Service for A$10
posted. This design uses discrete com-
ponents, but we're currently looking to
see if there are IC’s suitable for an

amplifier of this type. %

EDITORIAL
VIEWPOINT

Plenty to both read about
— AND build — in this issue...

Hello again. I'm confident that you’ll find plenty to keep you busy in this
month’s issue — wherever your electronics interests tend to lie. We’ve put a lot
of effort into providing an issue that is jam-packed, with both feature stories to
read and construction projects to build.

In terms of features, we have a special report by Tom King on the way satellite
TV is really taking off in the countries to Australia’s north and north-west. When
you read it, I suspect that like me you’ll begin to wonder if Australia is likely to
be ‘left behind’ by our Asian neighbours, in this dramatically developing new
technology.

There’s also an interesting story by Barrie Smith, on Apple’s new QuickTime
software for editing and assembling real-time video and audio on the Macintosh.
I believe this gives a good insight into the way computer technology and video/
TV are coming together more and more, as we move inexorably towards a new
era of fully digital recording, transmission and presentation of moving images.

Other features I can recommend include Robert Owen’s introduction to the
GSM system for digital cellular radio (now being trialled by AOTC), Neville
Williams’ first article describing the intriguing career of Tasma co-founder Fred
Thom, and Louis Challis’ review of one of the first of the new CD recorders to
reach our shores,

There’s plenty of good reading, then. But if you're more of a builder than a
reader, we also have some really interesting construction projects. For example
we’ve had a surprising number of people asking if we could publish the design
for a high quality stereo amplifier using VALVES — so this month Melbourne
engineer Tean Tan presents the circuit description of his flexible new ‘Stereo
Eighty’ design, which combines many of the features of the best valve era
amplifiers, with modern circuit techniques. Mr Tan has even lined up all of the
components needed to build his design, so that building one shouldn’t present
any hassles...

At long last, yours truly has also been able to complete a design I've been
working on for some time: an easy to build and low-cost spectrum analyser
project, which converts almost any standard ’scope into a VHF/UHF spectrum
analyser of quite surprisingly high performance. As an added bonus it even
doubles as a wideband FM receiver, allowing you to identify many of the ‘blips’
you find on the screen. In short, I believe it’s tured out to be a particularly
satisfying and useful instrument.

We also have the second part of Arthur Spring’s description of his Audio
Sweeper; a simple ‘executive decision maker’ project; and Peter Murtagh
presents a simple LED level meter circuit in his Experimenting With Electronics
series.

For those who want to update their theory, we also have the first of a short
series of articles written by Marconi engineers on the design and use of modem
RF signal generators. In response to many requests, I've also decided to begin
updating and re-presenting my ‘Fundamentals of Solid State’ series, dealing with
the operation and use of semiconductor devices — so we’re now starting to run
this too, interleaved with our existing Basic Electronics and Basics of Radio
series, There’s all this and more, inside, so I trust no one can claim they’re not
getting their money’s worth!

Jim Rowe
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What’s New in

VIDEO and AUDIO

vl

Sony camcorder has
wobble correction

Sony has joined the ranks of camcorder
manufacturers offering a model with
automatic compensation for ‘wobble’ due
to unsteadiness of the user’s hand and
arm. However not surprisingly, the firm
has taken a different approach from the
techniques used by  Matsushita
(Panasonic) and Mitsubishi, and one
which is claimed to involve significantly
less degradation of picture resolution.

The new CCD-TR900 Handycam is

very similar to the existing CCD-TR105,
but incorporates a special ‘flexible prism’
in the optical path. A pair of piezo-electric
gyros are used tO sense camera move-
ment, and microcomputer-controlled cir-
cuitry drives a pair of actuators to vary the
shape of the ‘prism’, to introduce an opti-
cal image shift of the same amplitude, but
opposite in direction. This effectively
cancels out the wobble, and provides a
steady image without any resolution loss.
The prism consists of two optically-flat
glass plates, separated by a bellows sys-
tem filled with a special silicone-based oil

CD player offers
lower noise, distortion

Yamaha has introduced its ‘second
generation’ S-bit Plus technology flagship
CD player, which is claimed to provide
more natural music reproduction. The
new player, designated CDX-1060, also
demonstrates better dynamic range and
signal-to-noise figures never before avail-
able from single-bit models.

S-bit Plus is the name Yamaha has
given to a group of enhancements to the
company’s single-bit digital-to-analog
conversion system. The enhanced tech-
nology yields audible improvements, ac-
cording to Yamaha engineers. Low level
linearity -and low level signal purity are
both improved. High frequency response
is cleaner which results in better defined
harmonics, more ambient information,
and a more defined sound stage.

The CDX-1060 employs second
generation refinements to Yamaha’s S-bit
Plus which yield measurable and audible
improvements and produce more natural

6 ELECTRONICS Australia, September 1992

sounding music reproduction. The signal-
to-noise ratio has been increased to
120dB and the harmonic distortion
reduced to 0.001%.

At the heart of S-bit Plus is a
proprietary digital-to-analog converter,

- developed by the company’s engineers.

The I-PDM (Independent Pulse Density
Modulation), DAC is said to reproduce
pulse waveforms more precisely than pre-
viously available converters, by using
multiple fixed-pulses to define amplitude
rather than attempting to reproduce vari-
able-width pulses.

S-bit Plus also incorporates second
order noise shaping and an 8-times over-
sampling 20-bit digital filter. Second
order noise shaping is used rather than 3rd
or 4th, because it is said to provide op-
timum tonality in conjunction with the
17MHz master clock. The CDX-1060
employs massive 5th order passive low-
pass filters which also operate together
with the noise shaping to improve
linearity and further refine realistic and
natural sound quality.

having a refractive index very close to
that of the glass.

The system is said to be capable of cor-
recting wobble of up to +/-1.5° in both
directions — equivalent to +/-45% of
the image vertically and +/-33%
horizontally, with the camera’s lens at
maximum zoom (x10). The complete
wobble correction subsystem requires
only 400mW of power, about 6% of total
camcorder consumption.

Passive camcorder
steadying system

The Flow-Motion Grip from SRB Film
Services is a passive steadying system for
camcorders, similar in its operation to the
well-known professional products made
in the USA. It was shown in prototype
form at the recent Video Show in London,
where it created considerable interest.

The Flow-Motion unit involves a ball
and socket joint fixed to the camcorder’s
tripod socket, with a handgrip and a
tripod balancing system using sliding
counterweights. It is expected to be avail-
able in Australia shortly for under $500.

Further information is available from
SRB representatives VideoCam Acces-
sories, of PO Box 2000, Strawberry Hills
2012; phone (02) 698 1470.

PAL Laser Disc
Association formed

Local Laserdisc hardware and software
suppliers have formed The PAL Laser
Disc Association of Australia, to promote
the growth and development of this new
area of home audio-visual entertainment.

Hardware members of the new associa-
tion include Sony, Pioncer, Yamaha,
Philips, Mitsubishi, Samsung and Sharp.
Software members include Polygram,
Sony Music, Warner Music Vision, Capi-
tal Media and Columbia Tristar Hoyts
Home Video.

The PLDAA is planning to lift aware-
ness of PAL hardware and software
among retailers, and also boost customer
awareness by means of a point-of-sale
display. A 90-second promotional ‘spot’
will also be produced, and added to the
front of videotapes released by Columbia
Tristar Hoyts, First Release Home Enter-
tainment and Video Box Office.






Amstrad predicts
$399 satellite systems

Amstrad, which claims to be Europe’s
top-selling supplier of satellite television
receivers and decoders, has announced
that it expects to be able to sell Australian
Pay TV subscribers complete satellite
dish, satellite receiver and decoder pack-
ages for as little as $399(rrp).

This compares with estimates of $799
and $899 from other manufacturers.

Amstrad expects to market:

* Satellite dish, receiver and decoder
packages, able to be used with any cur-
rent (PAL) television receiver.

* “Twin LNB’ satellite antennae — uni-
que to Amstrad — which will allow
consumers to watch two satellite
channels (from the same or even
different satellite broadcasting com-
panies) on different TVs using only
one satellite dish.

* Combination videos and satellite
receivers/decoders, costing much less
than the two separate items.

* Combination television receivers and
satellite receivers/decoders, offering
the same benefit.

Amstrad’s satellite receiving dishes will
be manufactured in Australia. Arrange-
ments are being discussed with two major
Australian manufacturers, and Amstrad
says it is developing a new type of satel-
lite dish designed to extend resistance to
Australia’s harsh UV light.

Amstrad Australia’s managing director,
Mr Bordan Tkachuk, said that Amstrad
was confident its satellite TV products
would prove as popular in Australia as
they had in Europe, where Amstrad
dominates the markets with 80% of UK
sales and 40% of other European sales.

In announcing Amstrad’s plans, Mr
Tkachuk also called for immediate
resolution of ‘the one really big un-
resolved technical issue for Australian
Pay TV’: whether the six satellite chan-
nels will all use the same ‘encryption’
system, and whether the standard will
be the conventional PAL system already
used for Australian broadcast television,
the newer D2-MAC system used for
satellite TV in parts of Europe, or the
digital compression system — which is
not yet technically viable, but which
would give many more satellite TV
channels.

Mr Tkachuk commented, “It would be
utterly crazy for different standards to be
used by the different satellite TV licen-
sees. A clear decision is needed immedi-
ately, to eliminate the current confusion”.

“If we don’t make the decision quickly,
and we keep waiting for the promises of
new technologies just over the horizon,

New models for
B&W 800 speakers

B&W'’s Matrix 800 series has grown
to include three new models. Although
less costly than their well-respected
forebears, most of the ingredients
responsible for establishing B&W'’s
reputation remain intact.

All three models feature a matrix
enclosure, with a criss-cross network of
internal cabinet bracing which ensures
that the unwanted cabinet resonances
found in conventional speaker cabinets
are successfully suppressed. The woven
Kevlar midrange/bass driver unit success-
fully pioneered by B&W for many years
is also used, to provide the finest, most
transparent midrange response possible,

‘In the model 805 it also carries the full

spectrum of bass frequencies, whilst in
the larger two models it is complimented
by a dedicated bass driver. The latest ver-
sion of the aluminium dome tweeter still
features the nickel-cobalt magnet assemb-
ly and now includes magnetic-fluid cool-
ing for improved transient response and
power handling. :

Common to all models is the individual
tweeter housing on top of the main
cabinet; this very distinctive practice en-
sures the best possible stereo imaging and
improves phase characteristics compared
to more conventional front baffle tweeter
mounting. Also common to the new
models is a new close-tolerance high per-
formance crossover network, which uses
the bare minimum of components to
reduce crossover network losses. Spiked
feet and gold plated bi-wireable inputs are
also standard.

The 805 is the smallest of B&W’s 800
series and comprises the 165mm Kev-
lar/mid bass drive and aluminium dome
tweeter in a ported matrix enclosure.
Designed for smaller domestic’listening
environments or for near-field monitoring
in a variety of professional and studio ap-
plications, it is priced around $2800/pair.

Model 804 is a column-type floor
standing loudspeaker with three in-
dividual drive units. In addition to the
mid/bass and tweeter found in the 805
there is also a 165mm Cobex bass driver
operating in a ported enclosured. Price
around $4500/pair.

The larger and more imposing cabinet
of the Model 803 houses two drive units
in the same configuration as model 804
however, with greater cone size and
motor assemblies to enhance power han-
dling and bass extension. Price around
$6000/pair.

B&W Loudspeaker products are dis-
tributed by Convoy International, of 400
Botany Road, Alexandria 2015.

Pay TV in Australia will never actually
happen. We are already the last western
nation to get Pay TV. It’s time for the
backroom people to stop the frantic lob-
bying and politicking and bite the bullet.
Digital compression is at least two or
three years away from being a practical
option. At present, it’s just a gleam in the
scientists’ eyes. So_ the choice really
comes down to PAL or D2-MAC.”

“Although Amstrad is ready to go
tomorrow with either PAL or D2-MAC,
as we already have both types of
products, we strongly believe the
Australian consumer would be best
served by adopting the PAL system as a
uniform encryption standard.”

“The guiding principle should be to

give consumers what they want, not what
the manufacturers decide is best for them-
selves.”

“Some manufacturers want D2-MAC
because this would give them a chance
to ‘on-sell’ expensive new ‘high-
definition’ (HD) and ‘wide screen’
televisions, which currently cost around
$7000, to replace current PAL television
sets. This is putting the manufacturers
ahead of the consumer.”

“Not only would D2-MAC cost con-
sumers much more, and bring no
benefits to the vast majority of the
population, it would greatly reduce the
commercial viability of the satellite TV
licensees, who will need very large
numbers of subscribers.” <>
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Video & Audio: The computer revolution continues

MOVIES ON THE MAC,
WITH APPLE’S ‘QUICKTIME'’

A revolution is taking place, in the processing of moving images and their related sound tracks. Con-
ventional film and videotape are slowly but surely being replaced by digital storage and processing
systems, and even personal computers like the Apple Macintosh are fast developing ‘multimedia’

capabilities.

by BARRIE SMITH

In recent years, computer magazines
have devoted much space to the rise of
‘desktop video’ or ‘multimedia’. It’s an
interesting development for many of us
who have grown up with 35mm film,
Cinemascope, then Panavision and then
lived, or worked, through the audio-
visual (AV) revolution — viewing
presentations produced with batteries of
35mm and 6 x 6cm  projectors,
synchronised with high quality multi-
track sound.

In many ways we can fairly say we’ve
witnessed the ‘gold standard’ in terms of
picture and sound quality, so we are
surely in a good position to judge the
new technology.

Currently, most business AV’s are
produced and exhibited via computer
hardware and software. Unfortunately,
the quality of image and sound of these
presentations are still ‘desktop’ in
quality and far being from ‘multi” in

terms of scope, they are still at a level -

that can best be described as ‘minimal’.

However, it was much the same when
the Macintosh appeared in late 1984,
and turned the arena of conventional
publishing on its ear.

Sure, the quality and style of early
desktop publishing was, in many cases,
woeful — due mainly to a shortage of
software and limitations in the power of
hardware to handle it.

But things soon improved, and now
desktop publishing is a major industry,
which is radically changing convention-
al publishing.

Moving right along, Apple Inc has
now delivered to the computer com-
munity an operating system extension
called QuickTime, which will undoub-
tedly cause the same kind of revolution
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Work window in Adobe Premiere — a Quick Time application. Assembly of scenes
Is shown in top ‘Video’ section. ‘Out’ or final frame of scene 1 is shown at bottom
left; incoming or first frame of scene 2 is shown at bottom right. Note that the
sound track display (shown in ‘Audio’) is synchronised with video sequence. The

short diagonal line shown beneath start of audio display indicates fade in.

in the processing of moving images and
their related sound tracks.

At this stage you can access the bril-
liance of this software only via a Macin-
tosh — any Mac from an LC upwards
(with 68020, -30 and 40 chips), and
4MB of RAM plus a hard drive of at
least 80MB capacity. It is understood
that QuickTime will be ported over to the
IBM world sometime this year. But
don’t hold your breath!

The first Australian public showing of
QuickTime was in November, 1991. In
its most basic deployment a
demonstrator typed a few words on the
Mac II, using WordPerfect word
processing software. He then picked up
a video camcorder — plus a member of
the audience — and moved, outside to
shoot a short video clip of the latter.

Returning to the auditorium, he
dumped the freshly shot clip into an on-
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Image retouching software — such as Macintosh Adobe Photo Shop — can be
used to retouch individual frames of video sequences.

screen letter; what the screen showed
was the page or two of text, tailed by a
still frame of the audience member. A
quick double click on the image — and
up came our friend in colour, talking and
moving...

Video editing

One of the most interesting Sydney
demonstrations was by Bruce Peak, en-
gineering team leader on Apple’s Quick-
Time project in Cupertino, California.
Bruce used a CD-V disc of the movie
Terminator 2, and showed how he could
select short scenes from the movie, plus
snatches of sound and rearrange them
for replay on a Macintosh screen. Video
editing on the Macintosh!

It must be understood that QuickTime
is not a software application in itself.
Rather it is an extension to the operating
system, which allows the manipulation
of a series of images or frames and their
timing and relationship to a sound track.

It can link in with existing image and
sound processing applications like
HyperCard, Adobe PhotoShop, word
processors such as WordPerfect and MS
Word 5.0, and even presentation tools
such as Aldus Persuasion.

One of the first QuickTime applica-
tions to arrive on the scene was Adobe
Premiere — from those wonderful
people who gave us PostScript! Adobe
Premiere is to movies what page-making
software, such as PageMaker, Quark
Xpress and Ventura Publisher are to the
printed page.

Premiere has a flexible and intuitive

interface, typical of the Mac domain. It
is not a creator of still or moving images,
but an assembler: it allows the combina-
tion of digitised video footage, audio
tracks, still images and graphics into one
unified presentation.

Clips can be arranged linearly, with
cuts or transitions such as dissolves and
page tums. You may superimpose a
scene or graphic over another.

You may mix two selections of sound
together. You can fix the sync point of

w Fite Edit Project Clip Windows

the image to a specific frame or cue
point of the sound track. Having done
S0, you can alter this sync at any time,
simply by moving or stretching indicator
bars across the screen.

Want to duplicate a scene? No prob-
lem. Just select, copy and paste — just
like working with word processing or
page making software. The ‘clips’ are ar-
ranged in windows on the screen, sup-
ported by a display of time references,
frame counts and audio cues. Sync can
be achieved using SMPTE time code.

The output of the completed video
footage can be made at any frame speed
up to 25fps in PAL (or 30fps in NTSC)
— with the only limitation being the
processing speed of the computer plat-
form itself.

Speed vs size

If all sounds glorious about QuickTime
up to this point, the bad news is that at
present, to run full 24-bit colour vision
and sound at 25fps out to a video display
device such as a monitor you-have to
endure a picture no larger than a quarter
the whole display area. Enlarge the
image to full screen and you’ll view mo-
tion only at about 12 - 15fps.

To give you some idea of the size of
the data involved, Terminator 2 was
transferred to a CD-V disc of 650MB
capacity — about 75 minutes. A file of
only 15 seconds of video and sound will
occupy a 1.4MB floppy. The files are
huge, and even with major compression
techniques involved the tradeoffs are
data size, versus image quality.

Classical Music

Audio P
Duration: 0.01:10.21 4 B

22KHz - 8 Bit - Mono
Rowing crew ui]
Mo |

vie
Duration. 0.00:06.22 o
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A screen dump made with Adobe Premier software, showing windows.
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Movies on the Mac with ‘QuickTime’

In QuickTime, Apple have incor-
porated a set of compression/decom-
pression schemes that operate on still
images, animation (or movement) and
video.

The JPEG (Joint Photographic Experts
Group) standard of compression has also
been implemented, and is designed to
compress colour images by factors of
10:1 to 25:1 with no visible picture
degradation. Ratios up to 100:1 are pos-
sible, with acceptable but ‘lossy’ results.
With the eternal and persistent limita-
tions of hard drive storage capacity, the
ability to compress a 25MB down to a
very presentable 40KB is an attractive
feature of the scheme.

To complement the JPEG operation,
an animation compressor also operates
on a series of motion frames, dropping
data that may recur in successive images
— say a portion of the scene that
remains static.

The animation compressor can work
in both ‘lossy’ or ‘lossless’ modes; the
former loses some quality, but is fast
enough for real-time playback.

QuickTime’s compression algorithms

look set to be the de-facto standard in
image processing right across the in-
dustry. It is understood that Kodak is
working closely with Apple in the
development of its Photo-CD system.

Rapid growth

When QuickTime was first announced
in the US in 1991, software developers
very quickly saw the possibilities. By
the beginning of this year, there were al-
ready over 100 applications on the
market. As of May this year the figure
had reached 220 — and it’s still rising.

One impressive package is Macro-
Mind’s ACTION! This application al-
lows relatively easy assembly of motion,
sound, text and graphics, and permits
synchronous interactivity with outboard
hardware as well.

Another arrival is a collection of
public domain video images to jazz up
your productions; the variety ranges
from space shots (ex NASA), animals,
plants, people and weather. These can be
used freely, and simply inserted by cut-
ting, copying and pasting into your
presentation.

Vision of the future

For this writer, having lived through a
lifetime of working with silver images
on 35mm EastmanColor, a QuickTime
demonstration has to be viewed with
some patience — and a sense of what
the future holds. The vision is still tacky,
the colours less than vivid, the motion
often jerky. But there’s no doubt that it’s
going to get there!

QuickTime will not in itself create a
Terminator 3. Nor will it flash that excit-
ing company presentation unaided onto
the silver screen. But it will surely
free up universal access to the as-
sembly of full colour, full motion videos
with multi-track sound — on the
desktop, with no need for fancy AV edit-
ing equipment with costs approaching
hundreds of thousands of dollars. Just a
Mac — or an IBM/clone. Once that hap-
pens, as the technique becomes as wide-
spread as desktop publishing, and the

hardware catches up — then we may
see computer-assembled movies of re-
spectable quality, made on the desktop.
But don’t expect Panavision, at least for

a while yet!
(Illustrations assembled and supplied
by Animotion Design). &

—

I Ramsey Electronics Inc is a U.S. manufacturer of quality, economically priced electronic equipment. Their cost effective instruments
incorporate all the “most-used” features of competitive instruments and leave off the extras.
The result — hard working instruments that don’t break the budget!
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vice Monitor

® Direct entry keyboard with programmable

® Audio and transmitter frequency counter

Specification
Frequency coverage:
Display:

Accuracy:

RF Output:

Reverse Power Protection:

Modulation;

Internal Modulation:
Receive Sensitivity:
Receive Measurement:

Frequency Counter:
Memory :
Controls:

100kHz to 999.999MHz continuous in 500Hz steps

7 digit LED

10.0001%

0.1uV 10 0.01V in 5 ranges

100W max

0-15kHz peak FM, 10Hz-10kHz bandwidth,

AM depth 0 to 99%, 10Hz-10kHz bandwidth.

CTS tones 50 to 300Hz all standard EIA tones, 1kHz sine wave
51V, 10MHzZ to 999.999MHz, usable down to 100kHz

FM deviation +1.5kHz and £7kHz,

Carier error +1.5kHz and +7kHz

2 ranges 10MHz to 999.999MHz (1kHz), 10Hz to 1kHz (0.1Hz)
Up 10 10 complete front pane! set-ups may be stored

Fully sealed membrane switch panel

® LED bargraph frequency error/deviation display

® Wide range of output levels

® High receive mode sensitivity with full
continuous frequency coverage

® Transmit protection

® CTS tone encoder

® Versatile modulation formats

® Portable, lightweight and durable design

ROHDE & SCHWARZ

ROHDE & SCHWARZ (Australia) Pty Ltd

For NSW, QLD, ACT & NT enquiries:

63 Parramatta Road, Silverwater, NSW 2141

Tel : (02) 748 0155 Fax : (02) 748 1836 Telex : 26372

For VIC, TAS, SA & WA enquiries:

4th Floor, 320 St Kilda Road, Melbourne VIC 3004

Tel : (03) 699 7922 Fax : (03) 696 2100 . pps subject to Sales Tax if apphicable
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ICOM

Count on us!

With Ilcom,
vou’re never alone
up there

he 1C-A20 MKII is your guarantee
that whatever happens you will

never be alone in the skies. This powerful

handheld transceiver acts like a dependable
navigator and co-pilot, ensuring you never
lose contact with your base or the ground.
ICOM'’s state of the art VOR navigation
system includes Course Deviation Indicator
and Automatic Bearing Set System, and
includes DVOR mode that lets you find out
your aircraft’s location by receiving signals
from 2 VOR stations. So you always know
where you are and where you are heading.

A dual tuning system allows you to use the

turning knob or illuminated keypad, while 20

channel memories, programme and memory
scan capabilities provide simplicity of
operation that few other models can match.

The IC-A20 MKII provides immediate
emergency frequency access and fully meets
the tough requirements of the Department of
Transport and Communications for ground
to air transceivers.

No wonder pilots all around the world,
depend on the proven communication skills
of ICOM, wherever they fly.

For further information call free on (008) 338 915
or write to Reply Paid 1009 Icom Australia Pty Ltd
P. O. Box 1162 Windsor Victoria 3181

Telephone (03) 529 7582 A.C.N. 006 092 575

IC-A20 MKII ICOM Australia’s warranty'is-only-applicable to products purchased from their authorised Australian Dealers.






Video & Audio: The Challis Report
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AUDIO 4y DESIGN

AUDIO DESIGN/MICROMEGA
‘SOLO R’ CD RECORDER

This month, Louis Challis had the unexpected opportunity to test (briefly) one of the new compact disc
recorders. As we know there’s a lot of interest in these devices, he postponed the product we’d previously
lined up for review — so that we could provide you with this report as soon as possible.

Now that CD’s have replaced the much
loved (and oft hated) microgroove LP
recordings, and the new DCC (Digital
Compact Cassette) format tape cassettes
are about to replace the conventional
compact cassette, most of us have a short
time in which to survey the topsy-turvy
hifi market — which seems incapable of
resting on its laurels.

Most of my readers will know by now
that Sony is about to release its ‘Mini Disc’
format to compete with DCC, and that
DAT (digital audio tape recording) has al-
most deliberately become a medium for
professionals and super-serious amateurs,

primarily because of the recording
industry’s reluctance (or should | suggest
fear) of releasing pre-recorded DAT
software.

From the moment that they were first
released, CD’s were viewed by both the
public and the recording companies as a
software medium that would not offer you
(the public) the option of making your
own recordings or copies (to the same or a
similar format). But while that was true up
to 1989, it was no longer so after that date
— when the Taiyo Yuden Company of
Japan announced their development of a
recordable CD disc. This has created the
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means through which anybody with the
right hardware and cash can produce or
copy their own new individual or unique
CD.

Of course the ‘me too’ syndrome is very
compelling and consequently others soon
followed, including TDK — which has
released a similar product.

A recordable CD has an active side with
a strange green hue, and is immediately
identifiable from a conventional CD —
which is normally shiny silver and is
produced by a precision plastic moulding
operation. This indents millions of tiny
‘pits’ into a polycarbonate substrate,
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coated with a thin layer of aluminium.
Those minuscule pits, whose widths are
approximately 0.5um and whose lengths
range between 0.8 and 3um, have a
height of only 0.13um.

After moulding and aluminisation the
standard CD is protected by a further
transparent layer of polycarbonate, and
although better protected than your old
vinyl LP discs, these discs are nonetheless
still vulnerable to abuse. As many of you
have by now discovered, they can also be
disturbed by dirty finger mark contamina-
tion.

In order to achieve technical com-
patibility with the optical standards
specified by Philips/Sony in the ‘Red
Book’ of CD Performance Standards, the
aluminium layer and overlying protective
cover of polycarbonate must offer a 70%
light reflectance for light with a
wavelength of 7800 angstroms (780nm).

Taiyo Yuden’s recordable disc achieves
that reflectance figure by using a polycar-
bonate substitute on which a gold reflec-
tive layer was deposited — as the blue
layer of solid dye required a little extra
help to conform, notwithstanding the ad-
dition of a final outer protective layer of
polycarbonate.

Of course all the subsequent manufac-
turers, the most notable being TDK, fol-
lowed suit, and this of course makes it
easier for both you and me to identify the
recordable CD.

The recording technique that Taiyo
Yuden developed was quite ingenious.
They discovered that by using a much
more powerful ‘writing’ laser beam,
whose peak output power is between four
and eight milliwatts (approximately 10
times greater than that which is normally
used for a CD player), and by using a
feedback system to carefully predetermine
the appropriate power levels, then that
beam could be focused directly on the
dye layer.

This powerful and focused beam
creates localised ‘hot spots’ in the dye,
whose temperature would then rise to a
controlled level — just above 250°C. The
localised pressure then pushes the special
dye outwards against the adjacent
polycarbonate layer, distorting both it and
the metallisation to create a ‘pit’. Each of
these localised distortions can then be
detected by a normal CD player’s low
powered laser, working at a more conven-
tional 0.3 - 0.5mW power output level, to
read the encoded digital data.

Whilst all this sounds relatively easy,
there is much more to it than meets the
eye. Firstly, the high powered laser needs
a little guidance to be able to form the
correct spiral pattern on the disc. This is

Audio Design/Microme

Measured Performance of the

SeriaFNo. RB 00427

a Solo R Compact Disc Recorder

1. Frequency Response 5Hz to 22.05kHz +/-.05dB
2. Linearity Nominal Original Copied Disc
Level Disc CDR Data on
Separate CD
Player
0dB 0.0 0.0 0.0
-1.0 -1.0 -1.0 -1.0
-3.0 -3.0 -3.0 -3.0
-6.0 -6.0 -6.0 -6.0
-10.0 -10.0 -10.0 -10.0
-20.0 -20.0 -20.0 -20.0
-30.0 -30.0 -30.0 -30.0
-40.0 -40.0 -40.0 -40.0
-50.0 -49.9 -49.9 -49.8
-60.0 -59.9 -49.9 -59.8
-70.0 -69.8 -69.9 -69.8
-80.0 -80.2 -80.1 -80.3
-85.0 -85.1 -85.6 -85.2
-90.0 -89.6 -90.2 -90.1
3. Channel Separation Frequency Rightinto Left into
LeftdB  Right dB
100Hz 98 98
1kHz 94 96
10kHz 83 83
20kHz 79 79
4. Distortion (@ 1kHz)
2nd 3rd 4th Sth
Level Actual Actual Actual Actual THD%
0 - -112.0 -113.0 -111.5 .0007
-1.0 -105.0 -107.0 -108.0 -108.0 .0018
-3.0 -104.9 -104.2 -110.9 -100.8 .0024
-6.0 -105.0 -104.0 -107.0 -105.0 .0022
-10 -93.0 -101.0 -98.0 -100.1 .0054
-20 -84.0 -87.2 -88.1 -90.2 .018
-30 -75.1 -74.3 -78.0 -78.0 .063
-40 -67.0 -68.0 -70.0 -69.0 15
-50 -60.1 -59.5 -64.0 -64.0 33
-60 -50.0 -35.7 -50.6 -36.8 FZ
-70 -43.0 -32.0 -42.0 -40.0 5.0
-80 -34.9 -29.2 -35.5 -29.3 10.4
-90 -23.3 -26.7 -25.8 -30.9 19.0

5. Frequency Accuracy

19.9990kHz for 19.999kHz test signal.

achieved by means of a pre-cut (or
moulded) spiral groove, which is im-
pressed on the reflective gold substrate
even before the dye layer is added to the
composite construction.

This groove is extremely important as it
solves what would otherwise be a nasty
problem. The groove ensures precise rota-
tional speeds, as well as the correct spac-
ing between the individual tracks, to
ensure that the myriads of pits and lands
which finally form the encoded data on
the recorded CD may be read faultlessly.

The second set of complex problems to
be solved involved conforming to the
‘Red Book’ standards which specify the
basic data documentation to be recorded
on any CD. Those standards have been

subsequently added to and amended by
the “Yellow book’, the first issue of the
‘Orange Book’, and more recently the
second issue of the ‘Orange Book’, which
has particular relevance in this situation.

Those requirements stipulate that all
CD’s have to include a Table of Contents
(abbreviated to TOC) — as without a
TOC, your conventional CD player won't
even begin to play your disc.

This problem is readily resolved by
leaving a dedicated blank section at the
start of the recordable CD, on which the
TOC can be subsequently recorded —
either immediately after such recording,
or if desired at some later stage.

With a recordable CD this TOC area is
supplemented by another special desig-
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The Challis Report

nated band called the Program Calibra-
tion Area (PCAA), on which the CD re-
corder carries out controlled tests on each
new blank recordable CD to determine
the appropriate power level required to
achieve optimum recording.

Over the last two years, a number of big
names including Gotham of the USA,
Yamaha and Kenwood from Japan, and
Studer and Marantz (the Philips sub-
sidiary) in Europe, have released CD re-
corders for professional use.

Currently there are at least five CD re-
corders in Sydney, with Studio 301 using
a Sony system, Giant Productions with a
Yamaha and Radio 2UW evaluating a
Marantz. Other units are being reviewed
by Turramurra Music (a Yamaha and other
systems) and by Hutchison Keyboards. So
it seems that the professional users are
keen to adopt the new technology,
provided it meets their needs and accept-
ing the cost of the blank discs which are
currently being supplied in ever-increas-
ing quantities by both Taiyo Yuden and
TDK Australia.

This particular aspect of the product is
even more interesting. Taiyo Yuden is
marketing conventional 12cm  discs
suitable for 74 minutes and 63 minutes,
together with smaller 8cm discs suitable
for 18 minutes of recording.

TDK Australia currently markets discs
suitable for 63 minutes and 18 minutes of
recording and seem to have about half the
Australian market of 200 to 250 discs per
month.

The larger discs sell for about $65 — so
this is obviously not the way to illicitly
copy that exciting CD you didn’t want to
buyl But even so, the recording com-
panies are still worried about the threat.

Micromega’s Solo R

The foregoing was about the extent of
my knowledge of the subject and the
market, when | was approached last week
by David Wickert, the Australian Agent
for Audio Design’s Micromega Profes-
sional ‘Solo R’ CD recorder.

David realised that Electronics Australia
wanted to evaluate a CD recorder, and
promptly offered to ‘drop one on my
desk’. Naturally we accepted his offer, as
it was an excellent opportunity to assess
the performance of an exciting new
machine — virtually all of whose critical
technology has been developed by
Philips, even though Philips as yet hasn’t
seen fit to market such equipment itself.

The Audio Design/Micromega Solo R
Recorder is only slightly larger than the
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In the limited time availabie, these were the three main plots that Louls Challis
could produce. The two upper plots show the replay frequency response for the
left and right channels respectively. At bottom Is the ‘fade to noise’characteristic.

CD player | use at home; and yet, in spite
of that, it’s only 70% of the weight. But
quite frankly, that is where the com-
parison begins and ends. The versatility of
the Audio Design/Micromega Recorder is
almost astounding.

The recorder has a front panel and su-
perficial appearance which is just like
many expensive CD players. The only ob-
vious difference is a ‘record’ button and a
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few additional controls, whose functions
are not immediately familiar.

The back panel is, if anything, more in-
teresting than the front panel. It offers both
balanced and unbalanced XLR sockets for
analog inputs and outputs. These are sup-
plemented by two ‘tip-and-sleeve’
microphone sockets. The inputs are con-
nected to two separate ‘bit stream’ A/D
converters, which offer the ability to per-
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There wasn'’t time to take a photo of the CD recorder’s rear panel, but this diagram from the manual shows the impressive
array of input and output connectors. These include balanced analog inputs and outputs, and both electrical and optical
dightal inputs and outputs — plus conventional unbalanced analog output connectors.

form direct jitter-free recordings at line
input level from switch selected
microphones.

In addition to the analog inputs, there
are both 75-ohm unbalanced digital in-
puts and outputs, and also balanced AES
XLR digital inputs and outputs, which ful-
fil the critical connection functions free
from earth loop problems. These are sup-
plemented by an optical connection, and
of course a mundane set of coaxial audio
connections for the CD player’s ‘right’ and
‘left’ channel outputs.

The recorder’s functional controls may
be further expanded by an optional ‘Smart
Box’, which is a digital interface marketed
by Audio Design and through which digi-
tal audio tape sub-code information is
converted to a compatible format to con-
form to the differing requirements of the
CD sub-code.

For those of you unfamiliar with DAT
recording formats, each DAT tape at the
time of original recording, or during sub-
sequent mastering is provided with ‘Start
ID’ and related ID’s through which the
track information and other fast spooling
signals are identified by the DAT player.
Similar (but inevitably different) data
needs to be transferred to the CD recorder
(CDR); but without the appropriate inter-
face, this is not readily achieved. Thus the
need for a ‘Smart Box'.

Testing begins

David Wickert provided the CD re-
corder, and fortunately TDK made avail-
able sufficient numbers of blank CDs for
us to record test signals as well as music,
for a comprehensive evaluation of the
Audio Design/Micromega CDR’s
capabilities.

The approach that | adopted was to
record a range of digitally based test sig-
nals, selectively derived from the large
number of CD test discs which | have pur-
chased over the last 10 years. The vast

bulk of that data relates to test signals on
which precise reference levels have been
encoded, to assess the linearity and total
harmonic distortion of a CD player.

The earliest form of such data was
selected on a simple numerical basis,
which ignored the ability of a CD player
to introduce quantisation problems
through which false signals and unstable
data could result. Some of the more recent
test discs and their associated test data of-
fers selective options in terms of ‘dithered’
signals, which at low levels ensure the ap-
propriate detection of the appropriate sig-
nal level. It was interesting to note what
differences such dithering provided in the
assessment of both the record and replay
characteristics of the Audio Design/
Micromega CDR.

As it happens, we didn‘t waste any time
in starting our evaluation, and spent one
whole day producing a test disc with both
digital data and some equally important
analog-derived data through which to
evaluate the recorder’s characteristics.
The task was greally simplified by the
simple ergonomic control functions with
which this recorder has been equipped;
apart from a few inadvertently pushed
buttons, everything went without a hitch.

The data written on the test disc was
then examined differentially, by the
simple strategy of measuring the signal on
the original test discs on a separate Sony
CDP 555ESD compact disc player, and
then repeating the excrcise with the test
disc recorded on the CDR. For good
measure, we also measured the charac-
teristics of the test data on the original test
disc on the CDR, to assess its digital to
analog conversion characteristics.

What we found

The first thing that we discovered was
that the digital to analog conversion
linearity of the CDR is extremely smooth
and flat, all the way down lo -90dB —

with a maximum deviation of only 0.6dB
at -90dB. To my surprise, even changing
to a dithered signal did not improve the
conversion linearity.

Although the Sony CDP 555ESD CD
player that | used for the comparison is of
a slightly older generation, it achieved
comparable results and comparable.
linearity of results over the primary 90dB
assessment range.

| progressed to a ‘fade to noise’ test,
with a dithered 500Hz signal which
covers the -60dB to -110dB range — to
provide a graphed signal through which
the low level conversion linearity of the
CD player section of the CDR may be
rapidly and readily visually assessed. Not
so surprisingly, the linearity down to 80dB
is particularly smooth, while the linearity
between -80dB and -100dB displays the
same type of non-linearity characteristics
that | had already detected in my meas-
urements at -80dB , -85dB and -90dB,
with even more marked non-linearity over
the range -90dB to -100dB — at which
point dithered or random noise tends to
dominate the signal on the curve.

Viewed objectively, the replay linearity
characteristics of the Audio Design/
Micromega CDR, although not perfect,
are extremely impressive.

By the same token, the digital encoding
characteristics of the CDR for the same
test signals indicate that the maximum
non-linearity that it introduces are im-
measurable down to -70dB, with only
0.1dB error at -80dB and -85dB, and a
0.2dB error at -90dB.

It should be noted that there has been
considerable commentary in the overseas
press, suggesting that a well designed
CDR should have the capabilities to
reduce errors and non-uniformity of sig-
nal, compared with the original data en-
coded on a commercially recorded and
manufactured CD.

This issue is of particular relevance to
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The Challis Report

those people who are considering pur-
chasing such a device, as it augers well
for their ability to provide recorded con-
tent which is at least comparable in terms
of quality — and if the pundits in America
and Europe are right, marginally superior
quality.

The next series of measurements that |
performed were to assess the distortion
characteristics of the CDR when used in
the conventional replay mode, i.e., as an
ordinary CD player. Here | was gratified to
note that the distortion levels at the top of
the range (0dB to -10dB) are amongst the
best that | have seen, whilst lower
down the dynamic range the distortion
characteristics generally either conform
to, or are slightly better than the norm.
Thus at -70dB the distortion is 5%; at -
80dB, 10.4%; whilst at -90dB it's a
salutary 19%. Considering that neither
you nor | can readily hear the fundamen-
tal of a signal at -80db, -85dB, or -90dB,
the harmonics of such a signal are of
course either virtually or totally inaudible.

| progressed with my objective testing
to review the analog to digital conversion
accuracy of the CDR, and was not
surprised to find that its A to D converters

HI-FI

An Introduction

High quality sound reproduc-
tion isn’t really all that hard to
understand, despite the jargon
that tends to surround it.

In our new publication we ex-
plain how the equipment
works, what the jargon means,
how to select the right equip-
ment for your system and then
how to set it up to get the best
results.

Available from your new-
sagent or by mail order. Price in
Australia $4.95, plus $2 p&p
when ordered by mail.

The Book Shop,

Federal Publishing
Company,

P.O. Box 199,

Alexandria, NSW 2015

are not quite as linear as the D to A con-
verters. Thus by way of example, once the
signal reaches -45dB, | was able to
measure at least -1dB of conversion non-
linearity, which would ultimately be
detected by a sharp-eared listener by way
of increased harmonic or intermodulation
distortion.

Using the two tone IEC total difference
frequency distortion measurement signals,
| was able to both measure the conversion
non-linearity and also the intermodulation
products for decreasing signal inputs. The
intermodulation distortion products are
most certainly measurable, and in this
respect | am sure, not greatly different to
any other analog to digital conversion sys-
tem.

The channel separation of the CDR in
the replay mode is exceptionally good,
with separations from left into right, and
right into left channels, which are an ex-
ceptional 98dB at 100Hz, and still 70dB
or better at all frequencies up to 20kHz.

The frequency accuracy of the CDR is
particularly good, with a speed accuracy
of .045% maximum error, which is quite
acceptable.

Subjective testing

Whilst there were obviously other
parameters which | could evaluate, time
and luck were against me, and |
progressed with a subjective evaluation of
the CDR using some pre-recorded
material which Sony Classical were kind
enough to provide in DAT format for that
purpose.

The first and foremost software that |
used was a pre-recorded DAT tape which
Sony Classical provided out of the USA,
featuring Midori playing Paganini’s 24
Capirices for Solo Violin Op.1 (SD)44944).
This was played through a Panasonic SV-
3700 Professional DAT player, into the
CDR via the Audio Design ‘Smart Box’
digital interface. This generated the ap-
propriate CD ‘Start ID’ and ‘Track ID’ sig-
nal encoding, so that the disc that |
produced would behave in precisely the
same way as any pre- recorded CD would
on my CD player.

Of course after we produced that disc,
(and the previous test disc), we used the
CDR’s ‘fix up’ circuitry and controls to
write the correct TOC information, ac-
cording to Red Book standards. And viola!
— | had produced a conventional CD,
which apart from its visual appearance is
in no way different or identifiable from
any other normal CD.

The more pressing tests and evaluations
followed thereafter. The first of these in-
volved a comparison of the subjective dif-
ferences between the DAT tape featuring
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Midori playing Paganini's 24 Caprices
(played through a Sony DTC1000ES DAT
recorder) and the same material played
from our recorded CD. | hate to admit it,
but in A-B testing, we could not tell the
difference (and we tried very hard to iden-
tify that difference).

I then followed with some conventional
music, using the CDR as a conventional
CD player. The first disc that I used in this
evaluation was the Australian Chamber
Orchestra playing selected Sonatas and
Adagios for Strings by Jancek, Barber and
Walton (Sony Masterworks SKJ48252). |
had the good fortune to hear the
Australian Chamber Orchestra live a little
more than a week ago, and firmly believe
that they are one of the most masterful
and accomplished group of young
musicians that | have had the pleasure to
hear. Their performance on this particular
disc is almost exemplary, and the CDR
behaved in what | could best describe as
an absolutely ‘neutral conduit’ for that
music.

The last disc that | used for my evalua-
tion was a somewhat unusual one featur-
ing Yo-Yo Ma the famed cellist, with
Bobby McFerrin who is renowned for his
impersonations of instruments as well as
other singers, and whose efforts on this
particular disc (Sony Masterworks SK
48177) are if anything more exciting and
novel than the other discs and pieces in
which | have heard him previously per-
form. Again the CDR performed excep-
tionally well as a straight CD player, and
its performance was in no way inferior to
the comparison playing of a more con-
ventional and somewhat less expensive
CD player.

The bottom line

In summary, while | imagine that very
few of my readers will rush out and pur-
chase an Audio Design/Micromega Solo R
CD Recorder, | have no doubt that those
who do so will be amply rewarded for
their expenditure — whether they be a
professional audio engineer or a well-
heeled amateur. As an audio recording
device it will fulfil many of their wildest
dreams, with an ease and a degree of
operational panache that they would
never have dreamt possible.

The Solo R measures 420 x 400 x
135mm, and weighs 10 kilograms. it car-
ries a recommended retail price of
$13,500.

Further information on both the Solo R
CD recorder and the matching Smart Box
is available from the Australian distributor
for Audio Design, David Wickert of DW
Productions, 6 Lombard Street, Balgowlah
2093; phone (02) 949 7781. <@
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ASIA EMBRACES
SATELLITE TV

While satellite TV in Australia currently serves only remote locales and specialised outlets like pubs
and the TAB, and the fate of our proposed pay TV system still seems to be on a wheel of fortune,
Asians in increasing numbers are tuning in to ‘TV signals from the sky’. Here’s a report on much of
the activity that is taking place in neighbouring countries to our north and north-west.

by THOMAS E. KING

From Bali to Bombay, Kyoto to
Karachi and the Persian Guif to the Gobi
Desert, Asians are turning their attention
to the cosmos. The reason is not some
exotic astronomical event, but rather the
arrival of a glistening state-of-the-art
electronic ‘star’ — radiating a galaxy of
entertainment and information.

Launched in April 1990, AsiaSat 1 is
Asia’s first privately financed regional
satellite. It has made possible the
progressive introduction of international
standard, quality programming through-
out 1991 by the pioneering Hong Kong-
based STAR-TYV, launching a new era in
consumer entertainment. This man-

made ‘star’ has not only changed how
Asians watch television, but more im-
portantly what they can watch.

No longer do the programme-hungry
viewers of these countrics have to be
satisfied with limited hours of transmis-
sions from a lack-lustre government
controlled station, or be content with a
single viewpoint on a controversial
issue. They now have a real choice.

STAR TV (AsiaSat is at 105.5°E —
roughly over Singapore) is beaming
down that choice, with a selection of
five diverse C-band channels, all on a
24-hour a day basis.

Available is an Asianised version of

America’s MTV music video channel,
Music TV; Prime Sports, which relies
heavily on the Denver-based Prime Net-
work International for a world of sports;
Star Plus, an entertainment channel
featuring primarily British program-
ming, from comedy to documentaries;
and the BBC’s World Service
Television. In addition is ‘a Mandarin
channel, with appeal to expatriate
Chinese living under the STAR’s ex-
tended ‘electronic blanket’.

While the various satellite signals
from STAR TV spread across some 38
countries, from Egypt to Japan and
Turkey to Indonesia, an area where there

Six satellite TV channels originate from the high-tech STAR TV headquarters in Hdng Kong.
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is a potential audience of nearly 2.8 bil-
lion viewers, the official reaction to this
new era in direct broadcast satellite
television is varied.

Anyone can install receiving equip-
ment in Japan, Hong Kong, the Philip-
pines and even India, a country where
there is even a choice of equipment from
local manufacturers.

India, Japan

In a short time, satellite TV has made
a big impact in India. With an estimated
500,000 satellite-ready households and
an approximate viewing audience of
over two million individuals throughout
the massive country, STAR TV is set to
launch a multi-lingual channel in
August. Programmes in Hindi, the na-
tional language of India will be broad-
cast in prime time in competition with
the country’s two existing land based
channels.

Programming will also be in Japanese,
Arabic, Bengali (a major language of
eastemn India) and Urdu. The language in
which programmes will be telecast from
Hong Kong will vary according to the
time in the targeted country.

A recent addition to the Bombay skyline is the STAR TV
satellite dish on top of the five star Oberoi Towers Hotel.

While the new multi-lingual STAR
TV channel will beam Japanese lan-
guage programming to the Land of the
Rising Sun, it will be competing against
three existing encrypted Pay TV satellite
channels. Two carry programming
originating from Japan’s national broad-
caster, NHK, while the third is owned by
Japan Satellite Broadcasting. JSB’s
WOWOW channel transmits a mix of
predominately US movies and sports to
an ever-growing audience, turning on to
Direct Broadcast Satellite TV (DBS).
(See separate box.)

Japan already has the lion’s share of
world satellite receivers (85% of the es-
timated five million sets), but it’s just the
beginning. One prediction puts the num-
ber of satellite TV customers in the ar-
chipelago at 10 million by 1995. By
then, it is forecast, Japan would have
eight satellite TV channels. Some of
these would carry HDTV (High Defini-
tion Television) signals.

In Japan, a potential satellite TV cus-
tomer can choose from a number of
dedicated receivers and dishes manufac-
tured by many different companies.
Equipment choice is somewhat more

limited in Taiwan, Indonesia, Pakistan
and Thailand, although a simple
licensing procedure is only required
for installing satellite TV receiving
equipment.

And then there’s Singapore, Malaysia
and Brunei Darussalam, which are more
guarded in their approach to-allowing
the free flow of satellite news, views and
entertainment. Singapore, for example,
prohibits the private use of satellite
receiving equipment — although last
year permission was given to some
financial houses and certain businesses
for satellite TV receiving setups.

Of course, the recent introduction of a
subscription-based TV service has
put Singapore virtually on par with
many countries in Asia. Malaysia and
Brunei Darussalam have yet to catch
up, as private satellite receiving
equipment is prohibited except for
royalty, the govemment and foreign
diplomatic missions.

It’s not surprising that the one-billion-
plus mainland Chinese aren’t permitted
access to satellite TV services from
foreign lands. Ironically, though,
programmes in Mandarin — beamed by

In most Japanese cities a wide range of Ku-band DBS
equipment is available.
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Asia embraces Satellite TV

ASIASAT 1 Northern Footprint, EIRP (dBW)
YA

Asizsa

ASIASAT 1 Southern Footprint, EIRP (dBW)
A
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domestic Chinese satellites to various
parts of the massive country for local
consumption — can also be received as
far afield as Indonesia and India.

Clarke’s vision

The solar-powered AsiaSat may be the
biggest catalyst in revolutionising enter-
tainment and popular culture since the
progressive commencement of
television transmissions across Asia, but
the concept of sending signals from the
sky is nothing new.

Satellite communications were first
prophesied in 1945, by the fair-sighted
Arthur C. Clarke, author of 2001: A
Space Odyssey. Clarke’s vision of satel-
lite communications foretold of
electronics-filled,  solar  panelled
cylindrical tubes positioned in a
geosynchronous orbit (an orbit in which
the satellite appears to be stationary rela-
tive to the earth) 22,300 miles (35,680
km) above the equator, which could
relay television signals back to earth.

Today, there are well over 100 com-
munications satellites orbiting the earth,
in the appropriately named but intan-
gible ‘Clarke Belt’. More than 30 of
these are above the continental USA,
and in total they provide 250 million
Americans with the capability of some
250 channels!

In England and particularly the con-
tinent, Europeans have had access to
satellite TV for over a decade. (See
separate box.)

Communications satellites, frequently
called ‘birds’, are merely orbiting solar
powered relay stations. They receive
uplinked signals from special satellite
earth stations, equipped with suitable
transmitters and 10-metre or larger
parabolic antennas (commonly called
‘dishes”), and faithfully retransmit the
signals earthwards at the speed of light.

As the signal is being downlinked it
spreads (unless specifically focused)
over a huge area, known as a ‘footprint’.
The strength of a signal is greatest in the
centre of the footprint and decreases as it
spreads out.

The most obvious part of any home
satellite TV system is a stainless steel,
painted steel or aluminium parabolic an-
tenna whose size depends upon the
strength of the signals in that area, and
can range from less than a metre to six
or eight metres.)

This concentrates the very weak sig-
nals at a focal point, where a low noise
block converter (LNB) collects,
amplifies and sends them via a coaxial
cable to an indoor satellite receiver. This
unit — not to be confused with a con-
ventional TV receiver, and in a cabinet

Despite their isolation in the arid lands near Marrakesh, this wealthy French family
can watch satellite programmes from Europe during visits to their winter home

in Morocco.
Direct Broadcasting By Ku-band signals are relatively free from ter-
. restrial interference.
Satellite (DBS) There’s little doubt that C-band will con-

While orbiting satellites have been beam-
ing their relayed earth-originated program-
ming to eager audiences around the globe
for over a decade and a half, it's only been in
the past few years that true direct-broadcast
satellite TV has come of age. (With their low
power outputs and the need for large dish
antennas, the transmissions from C-band
satellites using 3.7 - 4.2GHz were actually
intended solely for cable TV operators and
intemational broadcasting links.)

State-of-the-art DBS is provin? to be a
real ‘knockout', for a number of reasons.
The technological advancements of recent
years have led to the launch of a new breed
of Ku-band (11 - 13GHz) satellites. Because
this portion of the radio Irequency spectrum
has been allocated exclusively for satellite
communications, much higher transmitting
power can be used, to beam signals into
smaller dishes without causing interference
to other communications users. In addition,

tinue to be the major mode of delivering
programming to cable companies and home
dish owners in the USA, for the next decade
or so. But already there are many Ku-band
or hybrid C/Ku-band satellites serving both
North and South America.

In Japan and Europe the trend toward Ku-
band operations is far more advanced, with
this band predominating for the delivery of
satellite TV signals. (The Japanese were the
?55,1 '1;1 fact, to test DBS transmissions, in

DBS dish sizes keep getting smaller and
smaller, and this has some less liberal, one-
party governments womried. With 24cm
satellite antennas (called ‘homs' because of
their revolutionary shape) now being used to
receive strong DBS signals, huge pieces of
aluminium or mesh are no longer needed —
so no one need know when free-to-air TV is
being received. The DBS TV system in
some countries may well be Pandora’s box!

Several satellite dishes positioned high atop the luxurious Century Hyatt Tokyo

B P . - '

allow guests to keep in tune with the world.
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Asia embraces Satellite TV

about the size of a small video cassette
recorder — provides for TV and audio
channel selection.

There is an alternative to individual
satellite dishes in some Asian countries,
namely Thailand, India, Japan, Taiwan
and South Korea.

This is the local cable operator, who
owns a dish or two and channels signals
via coaxial cable to individual homes.
Subscribers pay an installation fee and a
monthly service fee.

In addition to the multitude of
television signals, not to mention
telephone calls, fax messages and data
information relayed through satellites,
there are an overwhelming variety of
special interest and mass-appeal radio
signals, not rececivable on any conven-
tional radio.

These ‘hitch a ride’ on the back of the
satellite TV signals, are collected by the
earth-sited dish, ‘flow’ through the LNB
and the satellite receiver and can usually
be piped through the home stereo sys-
tem.

More than able to offer a continent-
spanning collection of mass market
radio and TV programming, the US
built, Hong Kong-owned and China-
launched AsiaSat is also being used by
some Asian TV stations to distribute
their own programmes.

A good example of this is in Nepal,
where the mountain kingdom’s varied
topography makes use of a satellite ideal
for the expansion of Nepalese Television
and the distribution of television on a
nationwide basis.

Using AsiaSat, the main studio in the
capital of Kathmandu is now able to
uplink TV programmes to the orbiting
satellite. These are, in turn, relayed
back to Television Receive Only
(TVRO) temminals, connected to local
terrestrial retransmission stations that
Nepal Television is progressively in-
stalling over the next seven years.

AsiaSat is also being used in other
more remote and less populated areas,
where major retransmit stations are not
planned. Here low power transmitters

are being used in conjunction with
TVRO terminals.

These are providing isolated villages
with access to television programming
in the Nepali language, for the first time.
And the scheme of low power transmit-
ters relaying TVRO-originated material
is being recognised as a cost-effective
way to distribute educational program-
mes through this developing country.

AsiaSat has another advantage for
Nepal, in that its coverage through its
northern and southem beams covers
much of Asia.

Increasingly Nepalese communities
and embassies in neighbouring countries
will be able to keep up to date with
events in their homeland, by installing
TVRO systems to receive Nepal
Television by satellite.

Such applications of sky-high technol-
ogy for home consumption is light years
ahead of Sputnik, the earth’s first artifi-
cial satellite which was launched by the
then Soviet Union in October 1957. This
heralded the start of the space age.

Satellite TV in the UK

The United Kingdom is supposed to be in the grip of a deep reces-
sion, but you wouldn't know it from the sales of satellite TV receiving
equipment. Of the approximately 2.9 million UK television households
equipped to receive Sky Television programming at the end of
January 1992, about 440,000 received it through cable services and
350,000 watched it through SMATV (Satellite Master Antenna TV)
systems. The vast majority of 2.1 million households, however, used
their own satellite dishes — bought in the last few years.

Individual dish ownership is growing rapidly. For example in
December 1991 alone, 116,000 satellite dishes were sold — with
36,000 of these going to homes solely during the week before
Christmas.

Even at that late date, viewers were still able to watch holiday

programmes. It doesn't take long for Astra dish installation, because
the medium power Astra 1A and 1B Ku-band satellites used by Sky
Television (the major player in the UK satellite TV game) deliver sig-
nals throughout the UK (and Europe) to dishes ranging from 60 to
75cm in diameter. These can just be clamped onto existing suitable
supports.
The availability of affordable equipment, coupled with the ease of
installation, has made satellite TV a winner in the UK. And Rupert
Murdoch's Sky Television, which started in its own right in November
1990 after merging with former competitor British Sky Broadcasting
(once owned by Alan Bond, and which used the non-compatible D-
MAC system) has made it a runaway success.

In fact, at the end of Sky TV's first year in late 1991, a report said
that ‘the demand for Astra dishes far exceeded that for colour
televisions, video recorders or compact disc players in their respective
launch years'.

Astra satellite-equipped viewers in the UK have access to six Sky
Television channels. Sky One, the entertainment flagship, is targeted
at the younger middle-market family, while Sky News is a 24-hours-a-
day news and cumrent affairs channel.

Viewers have free access to these two advertising-supported chan-
nels, while Sky Sports is scrambled. A Sky decoder (integrated into
many new satellite receivers) is needed to unlock this non-Pay TV
channel, with its emphasis on British Sporting competitions and key
matches from German and Italian leagues. There are two 24-hour
Pay TV film channels: Sky Movies Plus and the Movie Channel, which
between them broadcast 24 different films a day!

On October 1, 1991, Sky Television extended its five channel lineup
by adding The Comedy Channel. A mix of British and American
programmes, broadcast seven hours a day, are provided at no addi-
tional charge to all film channel subscribers on the Astra satellites.

In addition to these offerings intended for UK viewers, a number of
other companies are also broadcasting English-language TV chan-
nels using the two Astras: MTV, Europe's own version of the rock-and
pop-around-the-clock favourite; The Adult Channel; the Children's
Channel featuring cartoons and short drama programmes daily from
0600 to 1900; Lifestyle, which screens suitable material for women
viewers; and Screensport.

For ethnic audiences in the UK there are a variety of satellite chan-
nels broadcasting in German, French, Spanish and Italian. These
have a dual role, as their programming is also being used as foreign
language teaching aids in UK schools.

While the 11 English-language channels on Astra are highly
popular with British viewers, they represent only a fraction of satellite
channels currently available to curious viewers.

There are in fact some 16 Ku-band satellites which can be received
in the UK with PAL, Secam and D-MAC compatible satellite TV equip-
ment. As some birds beam more than two dozen different television
signals to positioned dishes below, the choice of programming is
second only to that found in the USA.

In the UK, if you aim your dish above the eastern horizon you can
eavesdrop on TRTU's TV1, 2, 3 and 4 on EutelSAT and In t VB,
and watch a variety of light entertainment programmes from the
Television Service of the Voice of Turkey. Or change channels on the
same satellite to view the USA's Armed Forces Radio and Television
Service's general broadcasts to its troops stationed in Turkey.

Position the dish above the western horizon, and Mexico's
PanamaSat comes into view with its sports, games and variety shows
from Mexico in Spanish. In between is everything from Japanese
broadcasts for expatriates living in London, and ‘spice’ from Scan-
dinavia, to studio interviews and music from Belgrade and the French
‘Canal Jimmy' with its rather specialised 1960’s and 1970's nostalgia
programming.

And yet more is on the way. Astra 1C, with its launch and co-
positioning to 19.2°E (to join 1A and 1B) next year, will enable viewers
to pick up 48 channels on the same receiving equipment. Meanwhile
work is well under way on Astra 1D, which after its launch in 1994 will
be used for distributing the European HD-MAC standard of high
definition television to eager viewers throughout the UK and Europe.
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A keen satellite TV viewer to say the least, this over-the-top‘ en tusiast can watch
favourite programmes while motoring around Tokyo.

Just a few months later the USA
launched its first satellite, Explorer 1.
Later in 1958 it broadcast a Christmas
message recorded by President Dwight
D. Eisenhower.

Although the first satellite with
receive and transmit (transponder)
capabilities was launched in October
1960, (primarily for overseas telephone
traffic) the first ‘television-friendly’
equator-hugging  satellite in  geo-
synchronous orbit was Intelsat’s Early
Bird of 1965.

Founder President Eisenhower, Presi-
dent Johnson and other world leaders
were interviewed for an international
television audience in June, and in
November sport enthusiasts enjoyed the
live coverage of a Soviet track meet.

In the 1960’s and early 70’s, live-by-
satellite broadcasts brought the Vietnam
War into the living rooms of the world.
That war ended, but another began —
this one to win viewers. By 1975 several
domestic communications satellites had
been launched in the USA. Cable TV
operators saw them as the logical way to
provide greatly improved programming,
at considerably lower costs. Home Box
Office, a name now well known in the
USA, was the first service provider to
‘take to the skies’. A then little-known
entrepreneur from Atlanta was next.

Ted Turner, whose Southern Satellite
Systems Cable TV Service was a money
maker from its first year, is the man be-
hind the mega-successful Cable News
Network (CNN).

A reliable information source, CNN
ironically became a household name
during the Gulf War — because the net-
work changed the concept of news from
‘an event that has happened’ to some-
thing that is happening.

CNN and EPSN, a major satellite
sports network in the USA, both plan to
be the next entrants in the Asian satellite
scene. Both networks have announced
plans to serve selected regions of Asia,
using  existing  transponders on
Indonesia’s Palapa satellite. The Palapa
footprint covers all of Southeast Asia,
and extends northwards to Hong Kong
and eastern India.

In addition to these two programme
providers, later this year Palapa is ex-
pected to transmit the financial and com-
mercial services of the Hong
Kong-based Business News Network.
These could well be carried on Palapa’s
new venture company, Pasifik Satelit
Nusantara.

By the time PSN is well established,

however, it and the other satellite
providers will have still more competi-
tion, Planning and basic design of Asia-
Sat 2 has already started, with a launch
date scheduled in 1993.
. Further ahead, Japan’s NHK is look-
ing at still more competition with its
Global News Network. While no
government decision has yet been taken
about Japan’s first entry into the all-Asia
satellite communications scenario, the
concept behind GNN is revolutionary, if
not daunting.

GNN’s core idea is that news gather-
ing organisations from around the world
would constantly send news video via
satellite to Tokyo, where it would be co-
ordinated and relayed to world-wide
news hungry audience.

The project, which knocks at the
boundaries of existing technology, may
seem like an impossible dream — but
then so did a viable Asia-wide satel-
lite TV network, just a few short
years ago. <

You can now
afford a satellite
TV system

For many years you have probably
looked at satellite TV systems and
thought “one day”.

You can now purchase the follow-
ing K-band system for only:

$995.00

Here’s what you get:

%* A 1.8-metre prime focus dish
antenna, complete with all the
mounting hardware.

% One super low-noise LNB (1.4dB
or better).

¥ One Ku-band feedhorn and a
magnetic signal polariser.

% 30 metres of low-loss coaxial
cable with a single pair control line.

* Infrared remote control satellite
receiver with selectable IF & audio
bandwidth, polarity & digital readout.

Your receiver is pre-programmed
to the popular AUSSAT transpond-
ers via the internal EEPROM
memory. This unit is also suitable
for C-band applications.

Call, fax or write to:

AV-COMM PTY LTD
PO BOX 386, NORTHBRIDGE
NSW 2063.

Phone (02) 949 7417
Fax (02) 949 7095

All items are available separately.
Ask about our C-band LNBs, NTSC-
to-PAL converters, video time date
generators, FM2 & EPAL & Pay TV
hardware.

P———————————

| YES GARRY, please send me more in- |
| formation on K-band sateliite systems. |

|
NAME ..o,
| |
| AAress .....ooeeeveecneeeeeeeeee e, I
| |
T —— Plcode.................. |
| i
PRONE ..o
| |
| ACN002 174 478 0192 |
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TEKTRONIX 492/01/02/03

PORTABLE SPECTRUM ANALYZER. ..

Total frequency range trom 50 kHz to 220 GHz. Center
frequency range of 50 kHz to 21 GHz. Amplitude com-
parison 1 0.25 dB steps. 80 dB dynamic range. Option
0115 calibrated internal preselection. Option 02 is digital
storage. Option 03 provides frequency stabilization/100

Hz resolution. $14,000
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HEWLETT PACKARD 8082A

250 mHz Fast Pulse Source iess than 1 nS variable tran-
sition times.

o Ultra Clean 50 ohm Source.

« Switch Select ECL Levels. $3,900

TREKTRONIX AFG 5101
Arbitrary Waveform Generation. 1 mHz—5 mHz, 12 bit
Resolution. Real Time Editing. Incl. Std. Analog Functions

Sine, Square, Triangle and D.C. to 12 MHz.
$3,500

TEKTRONIX 577/D1 STORAGE CURVE TRACER
The storage CRT allows characteristic curves of two

devices to be overlaid. Transforms dot displays into com-
plete characteristic curves. Excellent for low current

WANDEL & GOLTERMAN TSA1

W & G TSA-1 TRANSMISSION SYSTEM
ANALYSER

Frequency range 100 Hz to 180 MHz, 5 modes of
measurement; Spectrum analysis, network analysis,
selective level, demodulation, phase jitter. Please inquire
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1 [ ] : - . .
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HP 3336B SYNTHESISER/LEVEL GENERATOR
10Hz to 21MHz 0.001 Hz Resolution. -72.99 tot
7.0dBm (75 & 600.0HM) Configureable for 50
OHM operation.

WAVETEK 907A
3.7 10 12.4 GHz all Solid State. CW, A.M. F.M., puise &
sweep. LCD Readouts and many other features. $3,200

TEKTRONIX 7704A OSCILLOSCOPE MAINFRAME
DC to 200 MHz BW, 1.8nS Risetime, CRT readout, ac-
cepts up to 4 7000 series plug-ins. $1,850

measurements. $4,350 for more specs. New cost $60.K. $6,250 $2,700
Fitted with ? .
P SR e 7426 ‘
f . s ] 7870 —y
787
. modules.

HP 3575A/001 PHASE/GAIN METER ...................
This unit includes dual panel meters and dual digital
readouts. Makes network measurements over a seven
decade frequency range, 1 Hz to 13 MHz, and 100 dB
amplitude range. input signal range is 200 uV RMS to 20
V RAMS. $1,750

/
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HP 8405A VECTOR VOLTMETER ............cc0evveunenee
Takes accurate voltmeter and phase measurements from
1 to 1000 MHz. 100 uV to 1 V RMS in 10 dB steps.
Phase ranges of +180, 60,18and 6.  §1,450

TEKTRONIX
PFG 5505

Programmable Pulse/Function Gen 0.012Hz—12 MHz.
Continuous triggered, gated, burst, A.M. V.C.F. & Swept
modes. Fully G.P.L.B. $3,300

TEKTRONIX 576 CURVE TRACER

Tests two and three terminal discrete semiconductors.
Power capability up to 220 W. Convenient scale factor
readout. Accepts test fixtures. $3,200

MACSERVICE

SPECIALISTS IN NEW AND USED SCIENTIFIC EQUIPMENT

' 26 Fulton Street, Oakleigh South, Vic. 3167. Ph: (03) 562 9500 Fax (03) 562 9615.
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e — Signal Generators -
p HP 8654A AMIFM 10— 520 MHz $1,450 SPRING
—_— HP 86408 AM/FM 100 kHz—512 MHz $3,750
=) .o L HP 6514 Audio 10 Hz—10 MHz §325 CLEARANCE
T ] = HP 6518 Audio 10 Hz—10 MHz $525
HP 606A R.F. 50 kHz—65 MHz $375
: g L4 Fluke 6070A Synth RF 10— 1000 MHz $7,500  Osciloscopes
! | ® | isc. (1) Telequip Dual Beam 6 MHz D31R §95—
' : Fiuke 2328 D.C. Voitage Calibrator 52,500  (2) Advance 0S25A Duel Trace 5 MHz S140-
L , ° Fluke 335D D.C. Voltage Standard §5,400  (3) BWD 310 Mini Scope 5 MH: 65—
Fiuke 382A Current Calibrator §2,300  (4) Tektronix RMO3 Dual Timebase §$125-
e H.P. 334A Noise & Distortion Analyser §1,550  (9) Textronix RM561 10 MHz $185-
| (- 1 " H.P. 431C R.F. Power Meter $150 ]
| |- HP. 432A RF. Power Meter s500  Signal Generators
I’ : H.P. 435A R.F. Power Meter s750 (1) Advance Audio Sine/Square §75—
L , Marcont TF1245A “0" Meter + 2 Oscillators & Coils ~ (2) Marconi TF995 AM/FM to 200 MHz $175-
. $1,275  (3) Audio Sweeper “MITS" Lin/Log. $160—
H.P. 8410C NETWORK ANALYSER SYSTEM H.P. 3400A True R.M.S. Voltmeter §750  (4) T.V. Waveform Generator $40-
Consisting of 8410C Mainframe Application 10MHz Dual Trace Battery Scope $375 )
8411A-018 Frequency Converter TEK 7CTIN Curve Tracer for 7000 Series Scopes Miscelaneous )
8412 — Phase/Magnitude display §1,000 (1) Valve Tester Paton with Book $125-
8413 — Phase/Gain Indicator R&S ZPV Vector Analyser to 2 GHZ $3,200  (2) Tektronix Time Mark Generator - §175-
8414 — Polar Display (3) Marconi TF1347 Audio Power Meter §75-
8418 — Auxiliary Display Holder (4) Advance 15 MHz Counter/Timer $50—
Make Measurements From 110MHz— 18GHz. SERVICE (5) Ballantine 340 R.F. Millivoltmeter $40-
Even Automate the system. NEED A PART OR A MANUAL? | (6} AVO MK7 WiLeads 45—
Unbelievable opportunity to secure one of these NEED REPAIRS ON g; :V;)_ M:A(_BH_W;Leags — 22:-
fate mode! H.P. Systems at a fraction of LG melchy | My C
Replacement Cost UNSUPPORTED HP OR TEK? | (g) nytronics Dual LPHP Fiter s40—
All other Accessories available. WE CAN HELP WITH (10) gadcliﬁe F.M. Deviation ;ﬁeter 40—
11) Cintel .1 mH—30 mH Inductance Bridge L&R
Price $4,850 GOOD 3531253?8’:@3 ggnvucs N u "
* | (12) AVO Bridge Megger $30-
S
EYEPIECE . ,’&,
7
%
Lo )
N =1
FIXED POWER T J
RELAY SYSTEM L i )
X Q?',;
GJECTWEJ “} 4
—hn
CONDENSER { = ‘- = I
== ¥
L
1
10 kHz-50 MHz GENERATOR Famous 3M DC300A . Xﬂ -
AN/URM-25 SIGNAL GENERATOR, covers 10 kHz Data Cartridges (SEALED PACK) [
to 50 MHz in 9 bands; output to 100K uv into 50 not $28 — .
ohms. Modulation 0-50% 400 or 1000 Hz; inter- Microscopes
nal 1 MHz calibrator. Includes impedance adapter,
only sa eu‘h We have a mixture of U.S. & English

antenna simulator, two attenuators, test cable and
manual repro.
Great for HAMS, CB, Radio Restorers —

l°°k s’o used, clean/Only s ' 15 eﬂ
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SEVEN UNINTERRUPTIBLE PO

Have you ever worked away at your personal computer for a
couple of hours — only to lose the whole session's work,
because there was a sudden power failure before you could
save it?

When you power your PC using the Upsonic 'PC MIGHT 55
Uninterruptible Power Supply (UPS), this kind of problem is
a thing of the past. As soon as the mains power drops, the
UPS switches your computer over to backup power, from its
inbuilt battery. Switchover is almost instantaneous - typical-
ly only 4 milliseconds, which is so fast that your computer
never misses a beat. And the UPS can keep your computer
running from its battery for anywhere between 6 and 20
minutes — more than enough time to save your precious
work away on disk, and often long enough to keep you
going until the mains power is restored.

The PC MIGHT 55 is so compact that you can usually tuck it
out of sight, under your workstation. It measures only 365 x
170 x 115 mm, and weighs 13.5kg. Yet it can deliver a full-
load power of 330 watts (550VA), which is plenty to cope
with almost any modern personal computer and video
monitor combination. It's also very quiet, generating only
55dB of noise in standby mode and 60dB in backup power
mode (measured at 1m). It has two internal 12V/7Ah lead-
acid 'gel' batteries (supplied), which fully recharge in only
10-12 hours after mains power is restored - even if you run
them 'flat' during a blackout.

And the good news is that SEVEN lucky

readers now have the opportunity to WIN
one of these great PC MIGHT 55 UPS's — simply by taking
out a 12-month subscription, or renewing/extending their
existing subscription, before September 23, 1992! A 1 year
subscription is only $47, including postage. So subscribe
now and have Australia's best electronics magazine deliv-
ered to your door !

We know that many readers will find this offer attractive
because nearly 75% of our readers use a PC, either at work
or at home or both. So here's a chance to subscribe to your
favourite electronics magazine, and also be in the running
to win a UPS - and never worry again about losing your
computer's data...

But hurry — this offer closes on September 23, 1992.

HOW TO ENTER: Simply phone our toll free number 008
800 933 and have your credit card details ready. If you do
not have a credit card then fill out the coupon attached anc
post. If the coupon is missing, send your name, address,
phone number and cheque to: Federal Publishing Company
Reply Paid No. 3, P.O. Box 199, Alexandria, NSW 2015. Any
enquiries can be made by phoning (02) 693 6666.
Unsigned orders can not be accepted.
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WER SUPPLIES TO BE WON!

FREE GIFT!

‘f

As an added bonus, everyone
who subscribes, renews or
extends their

subscription
between now and September
23, 1992 will receive one of
these high quality solid alu-
minium, focussing mini torch-
es — normally valued at
$9.95, but YOURS FREE!

CONDITIONS OF ENTRY: 1. The competi-
tion is only open to Australian residents
authorising a new subscription or renewal
to Electronics Australia before last mail on
23.09.92. Entries received after closing
date will not be included. Employees of
the Federal Publishing Company Pty. Ltd.,
Upsonic, their subsidiaries and families are
not eligible to enter. 2. South Australian
residents need not purchase a subscrip-
tion to enter, but may enter once by sub-
mitting their name, address and a hand
drawn facsimile of any coupons to the
Federal Publishing Company Pty. Ltd. P.O
Box 199 Alexandria, NSW 2015. 3. Prizes
are not transferable or exchangeable and
may not be converted to cash. 4. The
judge’s decision is final and no correspon-
dence will be entered into. 5. Description
of the competition and instructions on
how to enter form a part of the competi-
tion. 6. The compelition commences
24.06.92 and closes last mail on
23.09.92. 7. The draw will take place in
Sydney on 25.09.92 and the winners will
be announced in a later edition of
Electronics Australia. 8. The prizes are 7 x
$958 Upsonic Uninterruptible Power
Supplies. Total Prize valued at $6,706. 9.
The promoter is the Federal Publishing
Company Pty, Ltd, 180 Bourke Rd,
Alexandria NSW 2015, Permit No.
TC92/0000 issued under the lotteries and
Art Union Act 1901; Raffles and Bingo
Permit Board No. 92/0000 issued on
00/00/92; ACT permit no. TP92/0000
issued under the Lotteries Act 1964; NT
permit No. 92/000.







Fred Thom and Tasma - 1:
Once a prominent manufacturer - now almost forgotten!

When I Think Back...

by Neville Williams

As long-time readers of this magazine will know, a considerable number of Australian radio
manufacturers — large and small — emerged in the 1920’s, prospered in the 30’s, 40’s and 50’s,
lost their way in the 60’s and finally disappeared in the 70’s. How it happened to the manufacturer
of the once popular ‘Tasma’ brand receivers has been recalled by co-founder of the company, Fred

Thom.

First a word of acknowledgment to
Harry Gordon of Murrurundi, NSW, who
alerted me to the existence of key source
material. He says that, when chatting
with a friend from the same town, Harold
Burraston, Harry mentioned that he had
once worked as a telegram boy for AWA
Beam Wireless, transferring thereafter
to the fim Thom & Smith, In later
life, he had joined University Graham as
Sales Manager, subsequently becoming
Managing Director of that company.

Responding to this, Harold Burraston
recalled that, amongst his papers, e had a
document produced by the Telecom-
munication Society of Australia (TSA)
which carried a virtual autobiography of
Fred (‘Freddie’) Thom, a co-founder of
Thom & Smith, who owned the ‘Tasma’
brandname.

While outlining his own life story, he
added, Fred Thom had mentioned a num-
ber of his contemporaries who are pro-
minent figures in their own right in our
electronic history. Published at least 10
years ago, the document was identified
as ‘EWP. Thom, Biographical Notes,
Monograph No.9, Telecom Historical
Society’. As it tuned out, I managed to
obtain a copy through TSA.

The monogram wasfis essentially a
transcript of a taped interview conducted
by Robert Langevad, at the time immedi-
ate past-president of the TSA, NSW
Division. What follows is a complete re-
write, presenting the original and sup-
plementary  information in chrono-
logical order.

In a recent personal interview, Fred
Thom himself told me that he was bomn in
1904. He’d had an unsettled childhood,
he said, as his father — a civil engineer

Fig.1: Fred Thom, in 1992. He’s
won some battles in his day, and
lost quite a few others. But,
chatting with him, one can only
concede that, at age 88, he’s won

|_his own private war.

employed by the NSW Governmeat Rail-
ways — moved from job to job all over
the state, often into makeshift accom-
modation.

Now living in retirement on Sydney’s
North shore (Fig.1), he still has vivid
memories of a colourful career, embrac-
ing wireless technology from the period
immediately following the Great War
(1914-18).
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School ‘drop-out’

Fred Thom’s story, as told to Robert
Langevad, has a familiar ring for that time
frame: I quote:

My mother was widowed early and I
had two infant sisters and an older one.
There was no money, no pension, and
things were pretty grim. I decided to drop
out of high school and go to work.

So I looked up the (Sydney Morning)
Herald, and the highest paying job I
could see was: ‘WANTED; boy, City Hat-
ters — thirty shillings a week'. To a
teenager in 1919, that sounded like a for-
tune.

Fred tells how he joined a queue of 10
other ‘blokes’, being interviewed by a
stout, balding gentleman, who kept on
saying no, no, no! Fred was next in line.

Watching them, Fred says he had
enough ego at age 15 to feel that he was
smarter than the ‘pugs’ who had missed
out, and felt confident that he would get
the job. He continues:

Then along came a lady with a small
boy wearing thick glasses and a straw
hat. She sailed past me to the manager’s
table and, using some sort of influence,
prevailed on him to give the straw-hat kid
the job.

So I learned my first lesson in the
workplace: It isn’t what you know; it's
who you know!

Since it was still just after nine o’clock,
Fred took another look at the Herald and
came upon a small advert: ‘WANTED:
office boy, Amalgamated Wireless, 97
Clarence St, Sydney’. He duly made his
way there and asked about the job, which
was offering only 15 shillings a week —
but even that was better than nothing. In
his own words:






Fig.2: As pictured in 1923, this Australian made ‘Expanse-B’ valve differs from the original version described by Fred
Thom, in having a spiral grid and a cylindrical anode.

There were two of us there and the
selection was left to two female
secretaries, one deputising for the AWA
Company Secretary J.F. Wilson and the
other for ‘Tiny’ Larkins, the Company Ac-
countant. Their names were Dulcie
Clarke and Vera Evans.

They looked at us and one said to the
other: “Which one do you like?” Vera
said: “I like this one.” Dulcie replied:
“All right, we'll have him.” So I was hired
on the spot, at 15 shillings a week’.

Fred said he had only been there a
couple of hours when they put him on the
switchboard during the lunch break. It
was a three-line board with about 15 ex-
tensions, and his stint as operator was
preceded by a five-minute lesson.

At the end of three months, he asked for
arise and was granted 30 shillings a week
— a ‘magnificent sum’ for an office boy
in 1919.

AWA’s first factory

More to the point, Fred had realised
that AWA had an upstairs ‘factory’ at 97
Clarence St, called Australectric. Here
they manufactured telecommunications
equipment, as distinct from telephone
components. They were also involved in
marine radio, which had been fundamen-
tal to AWA for some time. I quote:.

Over the years, Australectric had made
all kinds of things from conduit fittings (of
malleable cast iron) to Marconi-designed
marine transmitters and receivers. In
those days, remember, they were still
using magnetic detectors, coherers and
crystal detectors; also emergency trans-
mitters with a straight induction coil and
a spark gap tuned with a variometer.

A lot of the radio sets were just like a
loose coupler and the transmitters used to
have spark gaps and God knows what.
Originally it was all spark and Morse,
and no telephony.

Fred says that when telephony had ap-
peared on the scene, Australectric were
quick to take advantage of it by manufac-
turing a marine receiver which was known
as the P1. It was their first application

of the Armstrong regenerative principle,
and was concentrated around a single
valve, with or without an audio stage.

Either way, he said, it was far simpler
than earlier valve reccivers — which had
a great row of valves, so bright that one
could get away without extra light in the
radio room. Described as an ‘aperiodic’
circuit, it amplified all incoming frequen-
cies without discrimination.

According to Fred Thom, the Pl
receiver had proved very successful and,
at times, it had exhibited ‘astronomical’
range. It was in this period that AWA had
achieved the first direct wireless reception
from London, on a wavelength of 25,000
metres (12kHz) — well inside the present
day audio band. The ‘bloke’ that actually
made the contact was the late David G.
Wyles, but as boss of the company, E.T.
Fisk ‘got all the kudos’.

Despite the fact that AWA did not
manufacture telephone or cable equip-
ment, they gained special support from

The Importance of
Being Ernest (Fisk)

“As a 15-year-old office boy”, says
Fred Thom, “it was my job to post or
deliver AWA's mail. One day | had to
deliver an urgent document up-town
and, as the envelope was unsealed, |

* opened it and was reading the contents
when | came face to face with the big
boss, Emest Fisk.

That afternoon | was summoned to
his office. Said he, in a quiet voice:

“Son, your job is to post or deliver
mail?*

“Yes, sirl"

“You were reading a company docu-
ment in the street, this morming?"

“Yes, sirl”

“You mustn't do that. In future, if you
want to read company correspondence,
you must come up and do it in my of-
ficel”

Said Fred: “He didn't even raise his
voice, but | got the message, loud and
clear.”

A previously unpublished anec-
dote, as related to the writer by Fred
Thom during the preparation of the
present artlcles.

the Federal Government because of their
involvement in wireless technology. This
put AWA at odds with the British Post Of-
fice which, according to Fred Thom,
“was sold on undersea cable”. He added
that “AWA fought the BPO to a stand-
still”, and ultimately obliged them to
evaluate beam wireless.

The ‘bug’ bites...

At the time, according to Fred, many
bureaucrats doubted that wireless would
ever amount to much; but he didn’t go
along with them. Intrigued by all the
gadgetry AWA were making and selling
upstairs, he decided that the smart thing
would be to become an apprentice, even
if it meant some hardship in the process.

As office boy, he was at least on the
spot and had sufficient qualifications for
further training, Australectric already had
three or four apprentices but, in due
course, Fred joined their number, signing
on for twopence an hour — a meagre
eight shillings a week. He continues:

In those days, if you wanted to be an
apprentice, your parents had to find the
premium — a payment of 50 pounds to
the teacher or employer, which would be
returned at the conclusion of the training.

I didn’t have to pay the premium, but I
did have to work for twopence an hour.
And after I'd paid train fares and
twopence each way on the ferry to Cir-
cular Quay, there wasn't much left over.

If the ferry ran late, I would race up
three flights of stairs to make up time. But,
if I was even one minute late, I would
have to wait at a sort of stable door for 15
minutes, before being permitted to start.

You see, our pay was docked for being
late, and as a halfpenny was the smallest
coin, I had to be docked for 15 minutes.
Silly as it seems now, I had to wait for that
many minutes to pass before being al-
lowed to start'.

Fred recalled that life was not easy for
apprentices in the 1920’s for other
reasons. As now, if you wanted to im-
prove your status, you went to tech — but
you paid your own way, and you did it in
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WHEN | THINK BACK

your own time after work, usually for
three nights a week. On such days, he
said, he would catch the train at 6.45am
and not arrive back until 10.20pm. In the
evening he would dine royally on
Sargent’s pies.

“Nowadays, apprentices get full wages
and the boss covers time off for tech.”

His next observation also has a
familiar ring;

And so I progressed, but only by
making myself heard. I remember once
going to the union and saying: “They're
supposed to teach me a trade, but I've
been on the turret lathe making screws for
over six months, and I know how to make
all the screws in the world— I want to try
something else!”

So the ETU advised me to seek a trans-
fer, and I was moved to the coil winding
section—where I learned to wind ‘all the
coils in the world'! It was time for
another shift so, when they started to
make radio valves in Australia, I got a
transfer to that section.

Locally made valves

That first AWA valve was designated
the ‘Expanse-B’, a derivative of the de-
Forest Audion. In conversation, Fred
mentioned that a Miss Devaux, ex-
perienced in valve production in Britain,
was despatched to Australia to help
Australec get the project under way.
(From other references, this would have
occurred in 1920 or thereabouts.)

He recalls that the Expanse-B had a
twin V-shaped filament, which was handy
if one of them burned out — you could
carry on with the other one. The grid was
flat and shaped like the ‘demisting’
heater element on the rear window of a
car, while a flat plate served as the

anode. He remembers bringing out the -

filament wires through one end of the en-
velope, where they provided a ready
means by which the valve could be ‘*hung’
in the P1 receiver.

(There appear to have been other, later
versions of the valve. Some pictures
showing terminal connections rather then
flying leads, others the use of a spiral grid
and cylindrical anode — Fig.2).

The Expanse-B was classified as ‘soft’
valve, meaning that the internal vacuum
was not very high. This was fortuitous for
AWA, Fred says, because their vacuum
pumps weren’t all that good anyway!

He recalls that, while assembling some
valves, one day, he somehow managed to
get some mercury mixed up with the
components, which others tried to remove
without much success. So, for good or
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Stromberg-Garlson

No. 2a

RADIO
HEADSET

HIGH-GRADE Head-

set of corret design built
by a firm with 28 years ex-
perience in telephone manu-
facture.
Your Headset is the most
important item of your set
and as telephone engineers,
we earnestly recommend you

to buy the best, particularly

when the price is but half

that demanded for cther

high-grade sets on the market.

Coils are layer wound, each

layer being extra insulated
from the next.

Supersensitive to either vocal or
musical sounds——Durable—Com-
fortable—daximum efficiency

£2 15/-
per set

Ask your dealer or write us dire¢t

Als
Radio P]ugsoand Jacks
Radio Microphones

Australian Representatives :

L. P, R, BEAN & GO0,

229 Castlereagh St., Sydney

Adelaide : CHAS, ATKINS & CO. LTD,

Perth: T. MUIR & CO.
99 William Street

Fig.3: An advertisement for LPR
Bean & Co, published in
‘Australasian Wireless Review’ for
February 1923. It shows their
trading address and features
American

headphones.

Stromberg-Carlson

evil, at least one batch of AWA Expanse-
B’s would have made their debut as mer-
cury vapour triodes!

Shortly after this, he was transferred to
the AWA Patents Department. At that
time, he says, the company had a strong
affiliation with RCA, involving ‘oodles of
patents’ which they used later ‘to extract
royalties from other local manufacturers’,

Fred enjoyed being in the Patents Dept,
where he was paid to sit down and read
all the main journals on behalf of the
departmental head, Alan Longstaff. He
particularly remembers The Electrician
and Wireless World. His job was to select
important articles and write a precis for
staff reference.

From Patents, Fred made it into the lab
— for what he rates as one of the most in-
teresting periods of his life, rendered the
more so because, at the time, AWA was
doing its best to promote radio against an
entrenched official dependence on cables.

The role of amateurs

To make things even more interesting,
he recalls, amateurs like Charles Maclur-
can were constantly stirring the pot. Son
of the late Mrs Maclurcan who owned
Sydney’s famous Wentworth Hotel, Char-
les was a ‘real radio boffin’ and ‘very
good atit’,

As the amateurs were nudged off the
medium frequencies, they moved ever
higher, towards the then-VHF band —
progressively demonstrating the poten-
tial of this portion of the spectrum.
Maclurcan even succeeded in making
Morse contact with England at a power
level of 0.2 watt, by bouncing signals off
the Heaviside layer.

“Mind you”, says Fred Thom, “there
was comparatively little electrical inter-
ference in those days (at the average
amateur station site), with fewer cars
and few high tension lines to cause buzz
and fuzz”,

At this point in his monogram, obvious-
ly prompted by thoughts of Maclurcan
and the role of the amateur fraternity,
Fred launched into a spontancous word
picture of the old AWA/Australectric lab,
when he worked there in the early 1920s,
What follows is a paraphrase of Fred’s
own sentiments, as captured on the tape
by Robert Langevad:

Fisk came across a lab digest of a QST
article which described a parabolic
reflector and said: “I've got to make up
one of those”. So we built up QST's
parabolic reflector, along with a one-
valve transmitter using a Marconi valve
known as an LST. God, would that be a
museum piece now!

The transmitter was contrived by
Longstaff and a young physics graduate






called AW. Young, along with Charles
Tapp — who wasn't a graduate — and
EA. (Eric) Burbury, all of whom worked
in the Australec lab at the time.

Most such people had been one-time
radio operators. The way things were,
you graduated from spark coils and this
and that to other research. We had radio
direction finders and all this kind of thing
but, in outside electrical circles, even our
most impressive gadgets tended to be dis-
missed as toys. REAL electrical engineer-
ing had to do with power generation,
electric motors, traction and so on — not
the kind of stuff we were on about!

Anyhow, we made up this parabolic
reflector and, so help me, Fisk got to
using it in directional radio demonstra-
tions — to ring bells, switch on lamps,
open proceedings and so on. What we had
done was provide a graphic way of
demonstrating what could be achieved
with directional radio waves; in other
words, ‘beams’. It enabled more to be
done with less power — in those days a
revolutionary idea.

In a way, it was an extension of the
work of Meisner — the bloke who is
credited with inventing tuning. In the old
days of the open spark gap, tuning (of
sorts) was accomplished by varying the
length of the aerial, but few if any under-
stood the real principles involved. Meis-
ner sorted it out and showed how
deliberately tuning the transmitter and
receiver (to the same frequency) would
ensure vastly improved communication
with much less interference.

Fred says that, at the time, Marconi had
a yacht called ‘Elettra’, which spent much
of its time in the Mediterranean. It had
been fitted out with a short-wave trans-
mitter and Marconi had a prearranged
schedule with Fisk, who would listen
for his signals at his home in
Vaucluse, Sydney, using any available
shortwave receiver.

Fred recalls him trying out the first su-
perheterodyne receiver to come to hand.
It used a valve oscillator, a ‘Q’ (untuned?)
amplifier for the IF section, followed by
two audio stages.

“It proved to have negative gain, and
didn’t damn well work!”

So they replaced it with an Armstrong
regenerative version of the old Pl1,
modifying this to work on the 90-metre
wavelength being used at the time.

Shortwave experiments

At this point, I revert to Fred’s verbal
account of what followed, which differs
markedly from the formalities of the pub-
lished accounts:

AW. Young did the calculations for a
loop aerial, which we stuck on crossed

broom handles. To turn the aerial, we used
a couple of loops of rope around it, like the
steering mechanism of a steam roller.

We tuned the aerial using three little coils
on an ebonite rod and moved them to get
the coupling right with a 20" ebonite rod
sharpened like a pencil. And so help me, we
got Marconi coming through from the Elet-
tra, on that one-valve regenerative set-up —
and that was one helluva thing! As well, it
was telephony for the first time, from
‘Elettra’ to Vaucluse direct.

This trumped the British Post Office,
and that's the way it was done. But the
set-up was hardly one to display to the
press. Instead, Fisk posed for pictures in
the main room, with headphones, seated

M::‘IQ

Fig.4: Fred Thom as plctured in
the ‘Who’s Who In Radio’ section
of the 1935 edition of Mingay'’s
‘Radio Trade Annual of Australia’.
| By then, Thom & Smith had been
operating for about six years, and

was located in Dowling Street,
EastSydney. ]

in front of that bloody great ‘Q amplifier’
—while we're out the back (capturing the
signals) with a one-valve set and a
broomstick aerial!

What's more, we changed the size and
tuning of the loop and the Elettra romped
in on 30 metres. Fisk was delighted. This
was the proof he needed that telephony
was possible direct from Europe to
Australia, by beam wireless. In due
course, Billy Hughes made the Federal
Government a majority partner in AWA,
with responsibility for the whole marine
set-up, and culminating in the Beam
Wireless organisation, as an adjunct to
the Post Office.

While Fred’s recollections of events
and situations remain quite graphic, he is
unsure of the exact dates. My guess is that
much of the above would have occurred
in 1922, a year in which the Federal

Government was addressing itself to the
problems of wireless communication,
broadcasting and administration, for
enactment during 1923.

A new career

As it tumed out, Fred Thom left AWA
in 1923 and joined L.PR. Bean & Co —
which, as he remembers, had premises at
86 Crown St, Sydney and in Newstead
House in Castlereagh Street. (See Fig.3.)

Apart from being Australian agents for
Stromberg-Carlson (USA), LPR. Bean
was engaged in the manufacture of
switchboard indicators for the manual
telephone exchanges of the day — plus
ring and listening keys — and they had
just started to make telephone lightning
protectors to satisfy an order for 30,000
units — which was a breathtaking order
for the period.

LPR. Bean & Co was said to be the
first local company to manufacture
telecommunications equipment, although
some of the raw materials had to be im-
ported. All processing, such as tuming the
cores, winding the coils, assembly and
testing was done locally.

Fred Thom says that Leslie Percival
Bean himself had been the youngest-ever
trainee engineer in the Australian Post Of-
fice (APO), and to his discomfort was
sometimes referred to as ‘the boy
engineer’. But, to give him his due, he
was good at it and had an ambition to see
more equipment manufactured in this
country. Bean was fortunate in having as
a partner another APO engineer named
Normman S. Gilmour, who later founded
Lekmek Radio and served as IRE Presi-
dent during 1938. Gilmour was well
respected in the APO, having served in
the Newcastle area and pioneered the in-
stallation of underground cables beyond
the central business district of Sydney.

In the process, he had ensured that the
manholes and conduits were made large
enough to cater for future expansion — a
consideration that might otherwise have
been overlooked by the then APO
management.

As importers, as well as manufacturers,
L.PR. Bean had access to handsets, bell
boxes and a variety of other telephone
hardware made in the US by Stromberg-
Carlson. From this vantage point, both
Bean and Gilmour — says Fred Thom —
‘badgered’ the Post Office to invite
tenders for locally-made components.

In the second part of Fred Thom’s story,
we’ll see how he and John E. Smith left
L.PR. Bean (by then Stromberg-Carlson
Australia), to form their own company
and manufacture the ‘Tasma’ range of
receivers and other equipment.

(To be continued) <
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NEW BOOKS

Satellite TV

THE WORLD OF SATELLITE TV,
by Mark Long and Jeffrey Keating.
Published by MLE Inc, 1992. Soft cov-
ers, 248 x 189mm, 222 pages. ISBN
0-929548-08-6. Retail price $29.90,
plus $5 packing and postage.

This is a new Asian/Pacific Rim edi-
tion of a book that has been available in
the USA since 1983, and has established
quite a reputation there as a comprehens-
ive and authoritative guide to domestic
satellite TV reception. The same authors
have also produced the well-known
World Satellite Almanac and The Big
Dummy's Guide to CB Radio, as well as
producing the ongoing World Satellite
Transponder Report (quarterly) and
World Satellite Update (monthly). So
they’re in a very good position to pro-
duce this kind of book...

The idea of the new volume is to pro-
vide an up-to-date combined reference
book and introduction to this rapidly-ex-
panding field, with particular regard to
the Asian and Pacific Rim area. There’s
plenty of introductory material for the
reader new to the field, plus a lot of
timely and detailed technical reference
data for the more experienced reader.
And it’s all presented in a friendly, con-
cise and easy to read manner.

I particularly liked the data appendi-
ces, which give a great deal of useful
technical information about the satel-

lites, transponders, footprints, TV stan-

dards, encoding systems and
programmes carried in this part of the
world. There’s also a handy glossary of
satellite terminology — and all for a very
reasonable price.

The World of
SATELLITETV

e Mann Liwa & Jorssgy Kearmo

INTERNATIONAL TO(TION FOR
ABA, THE MIDOLE RAST. & THE PACIAC M

Satellites for Asia

In Australia the book is only available
from Peter C. Lacey Services, PO Box
678 (74 Fulton Road), Mount Eliza
3930. J.R)

Control technology

SENSORS AND TRANSDUCERS, by
Ian R. Sinclair. Second Edition, pub-
lished by Newnes (Butterworth/Heine-
man), 1992, Hard cover, 240 x 160mm,
214 pages. ISBN 0-7506-0415-8. Rec-
ommended retail price $69.95.

The purpose of this book is to explain
and illustrate the use of sensors and
transducers associated with electronic
circuits. Most texts concerned with the
interfaces between electronic circuits
and other devices tend to deal only with
a few types of sensors for specific pur-
poses. But this onc describes a very wide
range of devices, grouping them accord-
ing to sensed quantity and explaining in
detail the physical principles involved.

So the first seven chapters deal, in
order, with: strain and pressure; position,
direction, distance and motion; light and
associated radiation; temperature sensors
and thermal transducers; sound, infra-
sound and ultrasound; solids, liquids and
gases; and environmental sensors.

The final two chapters cover other
sensing techniques, e.g. permittivity and
nuclear magnetic resonance, and instru-
mentation techniques (especially A-D
and D-A conversion).

There is a vast amount of information
contained in the book, very well pre-
sented and explained, and with many di-
agrams and tables to help your
understanding. It more than adequately
meets its specified goal of ‘proving use-

A guide for
technicians

Second Edition
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ful to anyone who encounters sensors
and transducers, whether from the point
of view of specification, design, servic-
ing, or education’.

The review copy came from
Butterworth Australia, 271-273 Lane
Cove Road, North Ryde 2113. It is avail-
able from technical bookshops. (P.M.)

Micro interfacing

MICROPROCESSOR INTERFACE
DESIGN, by J.D. Nicoud. Published
by Chapman & Hall, 1991. Soft cover,
240 x 160mm, 292 pages. ISBN 0-412-
45140-9. Price in the UK £24.95,

This book is aimed at showing young
students, as well as experienced engi-
neers and technicians, the main aspects
of integrated system design. It deals both
with digital circuits and the interfaces
between a microprocessor, its support
circuits and the outside world.

The first three chapters include basic
knowledge about the technology, as well
as about combinatorial and sequential
logic circuits. The next three chapters
discuss memories, programmable logic
devices (PLDs) and input-output inter-
faces. And the final chapter gives some
specific solutions (design examples) —
passing on some of the author’s experi-
ence, learned from years of practice.

There is also a very large appendix (70
pages) which includes a list of most of
the circuits currently used by digital in-
terface designers. These are illustrated
with clear functional symbols, as well as
their part numbers. So many ICs are
listed that the appendix begins with its
own contents page. A table of IC manu-
facturers is also included.

The publication provides a very useful
reference for microprocessor interface
design. As well as listing the large num-
ber of ICs available, it also indicates
which ones are now considered obsolete
and which ones are in common usage —
a big help to keep you up-to-date with
new developments.

The review copy came from Chapman
and Hall, London. The local agent is
Thomas Nelson Australia, 102 Dodds
Street, South Melbourne 3205. It should
be available from technical and larger
bookshops. (P.M.) L3






SIEMENS

Ball SIE/0130

The cutting edge in ferrites.
They even cut the amount of space you need.

Siemens new EFD, or Economic
Flat transformer Design ferrites

are innovative to the core. Their
efficient shape leads to more
compact designs - the height of a
finished transformer can be as little
as 8mm.

Despite the extremely low volume,
the new low-loss N87 and N49
materials can handle frequencies
up to 1 MHz and carry up to

140 W of power.

Siemens EFD cores also provide
more design flexibility in electronic
applications such as computers,
digital communication systems and
production control equipment.

What's more, every Siemens ferrite
made is done so with the utmost

care and precision. In other words,
as if it were the only one we made.

Siemens can even offer total support
during your transformer design -

selecting and combining materials,
cores and accessories.

Which is just one more of those little
things that make a big difference.

Contact us on (03) 420 7111 or fax
(03) 420 7275 for more information.

Siemens
Camponents.

Little things make a big difference.






Construction Project:

HIGH QUALITY STEREO .
AMPLIFIER USING VALVES - 1

Here’s your chance to build a genuine, newly designed high quality stereo audio amplifier based on
thermionic valves — the Stereo Eighty. It's not a rehash of an old project, nor a quirky and ‘over the
top’ design that aims for perfection at any cost. The author has even organised the supply of all com-
ponents that are nowadays hard to get, and is offering complete kits for less than $1000. What bet-
ter opportunity could there be to find out for yourself whether the claims made for valve amplifiers

are true?

by TEAN Y. TAN, B.E.(Hons.)

Recently, there has been a resurgence
in the use of vacuum tube amplifiers
(more commonly referred to as ‘valve’
amplifiers) for domestic and studio en-
vironments. Their re-emergence is large-
ly due to the fact that many people
believe valve amplifiers are capable of
producing music more accurately than
their solid state counterparts.

Musical characteristics such as a larger
soundstage, better imaging, better

dynamics and greater ambience are
among terms used by reviewers in
describing valve amplifiers. Only the
most expensive solid state amplifiers
are capable of attaining these charac-
teristics.

As an indication of the sonic quality of
valve amplifiers, a large number of them
are now sold in both Japan and Hong
Kong each year. These amplifiers are
also gaining acceptance in the US and

United Kingdom. Many brands with dif-
ferent output tubes and power outputs are
available in the market. Listen to one in a
better hi-fi retail outlet and you're likely
to be convinced. Of course valve
amplifiers also tend to be expensive,
nowadays, due to the cost of the power
and output transformers which are
sourced from overseas.

But in the project described here, all
of the transformers are designed and

Here’s the author’s prototype for the amplifier, built on a standard rack-type case as a chassis. The kits which will be
avallable from the author will use a slightly different chassis, custom designed for the project.
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Each channel of the stereo amp uses four valves, connected as shown in this schematic. V1 and V2 are connected in a
cascode long-tailed pair configuration, using transistor Q1 as the common cathode load.

manufactured right here in Australia. In
addition to keeping the cost down and
providing greater reliability of supply,
this has other benefits — it helps
Australia’s balance of payments, and also
assists in keeping Australians employed.

One of the aims of this project has
been to provide a high quality and an af-
fordable stereo valve amplifier for audio
enthusiasts and music lovers. Imported
valve amplifiers are very expensive —
over $2500 — largely due to the import
duty and high mark-ups imposed by
retail stores. This goal has been achieved,
and now there is an affordable
amplifier which is less than $1000 in
kit form, for those who enjoy building
their own units. A fully assembled and
tested unit is also available.

The amplifier is housed in a rigid case
which is made of mild steel and has a
powder- coated black satin finish. The
paint is sufficiently thick for it to be ef-
fectively scratch proof.

The transformers, valves and large fil-
ter capacitors are mounted on top of the
case. The smaller components such as
resistors and capacitors are mounted in-
side the case on a printed circuit board
(PCB). All components are within easy
assess to the builder. This should enable
anyone with reasonable experience in as-
sembling electronic projects to build the
project easily, with a minimum of

mistakes and convenience in terms of
any future maintenance. Minimum
hard- wiring is required between the
various components.

The layout of the major components
and PCB assembly are such that they are
very close to each other, with only short
lengths of signal cable used throughout.
This improves the overall sonic quality.

The amplifier comes with an optional
volume control, so that a CD or DAT
player can be connected to it directly if
desired. The output speaker terminals can
be configured as either four ohms or
eight ohms to suit the speaker type. The
normal position is eight ohms, to suit
most standard voice-coil type speakers,
but four ohms would be more suitable for
many electrostatic and ribbon speakers.

There is an on-off switch on the front
panel, with a red LED to indicate the
‘power on’ condition. For those who
wish to ground their auxiliary equipment,
there is also a ground terminal at the rear
of the case.

The construction and adjustment
details of the project will be explained in
the next article.

Design background

The factors which contribute to the
sonic quality of a valve amplifier are cir-
cuit design, component quality and the
use of appropriate construction techni-

ques. All these factors have been
taken into consideration when design-
ing this amplifier, and will now be briefly
discussed.

The valve amplifier has been around
for a long time. Its application in the
audio field received more prominence
after the publication in 1947 of the
technical paper ‘Design for High
Quality Amplifier’ by D.T.N. William-
son, published in the UK magazine Wire-
less World.

Williamson’s paper highlighted the
fact that he was able to improve linearity,
frequency response, phase shift and out-
put resistance through prudent use of
negative feedback.

Since then, many more design varia-
tions on the ‘Williamson Amplifier’ have
been published. One of the more notable
works published is that by Hafler and
Keroes on the ultralinear amplifier. In
essence, an amplifier operating in
ultralinear mode is able to achieve high
power output at low distortion. Another
publication by B. Hedge on the ‘long-
tailed cascode pair’ talks about improv-
ing the linearity and high frequency
response of the input and driver valves.

The topology of this present design’s
circuit embodies the principles estab-
lished by Williamson, Hafler and Hedge,
but couples these with contemporary
design techniques.
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Valve amplifier

Circuit description

The final circuit is one which provides
the following advantages:

1. A push-pull cascode configuration is
used for the input and driver stages,
which improves the linearity and
symmetry,

2. A highly stable constant-current
source is used to regulate the bias
for the input and driver valves,

3. The output valves are individually
provided with adjustable bias, to
allow crossover distortion to be
minimised.

4. Negative feedback is derived from
the same winding on each output
transformer that is used to drive the
speaker, to reduce overall distortion.

5. The amplifier uses the ultralinear
configuration and class AB mode of
operation, to maximize power out-
put and minimise distortion,

6. The power supply provides a high
value of reservoir capacitance, to
improve the dynamic response.

Refer to Figs.1 and 2 for subsequent
explanation of the circuit.

The two halves of V1, a 12AX7/
ECC83 ‘medium-mu’ low noise twin
triode, form the input and feedback
mixing stage. These are directly coupled
to the two halves of V2, a 12AT7/
ECC81 twin triode, which forms the
push-pull driver stage. As can be seen the
two stages are connected in series, using
the ‘cascode’ configuration.

The total bias current I through both

w1,

stages is determined by the constant-cur-
rent source formed by transistor QI,
zener diode Z1 and diode D1, and resis-
tor R15. This gives a total current of
2.2mA. Because the transistor acts as a
current source, it therefore appears as a
common AC cathode impedance of al-
most infinite value, for the two sections
of V1,

This means that they are tightly
coupled in the so-called ‘long tailed pair’
configuration, giving greatly enhanced
common-mode rejection ratio. As a result
the common-mode component at the out-
put of the driver stage is greatly reduced.

The bias currents in both halves of V1
and V2 will not be exactly equal, because
the two halves of both valves are general-
ly not identical. As a result the voltage at
pins 1 and 6 of V2 can vary by between
5V and 20V; however this is not a matter
of much significance as these points are
biased at about 180V. In any case,
capacitive coupling is used to transfer
signals between the plates of the driver
stage and the output valve grids.

The push-pull output stage of each
channel uses two  high-power
EL34/6CA7 pentodes (V3 and V4).
These are individually fed with adjus-
table fixed bias, using four preset poten-
tiometers (two per channel). This allows
the quiescent current for each pair to be
balanced, for optimum performance.

The quiescent current in each output
valve is typically set for between 25
and 30 milliamps, depending on the
desired compromise between perfor-
mance and valve life. With each valve’s
bias set for a quiescent current of 30mA,

n {e4B4V)

class AB operation results and a power
output of 40W can be achieved from
each channel.

QOutput valves V3 and V4 have their
screen grids connected to taps on the out-
put transformer primary windings, in the
correct ultralinear configuration. Each
tap is at approximately 43% of its valve’s
half of the primary winding, which is the
point shown by Hafler and Keroes to
produce minimum distortion and highest
output power, because of the ‘pseudo
pentode’ operation.

Although I recommend the ultralinear
configuration shown, together with bias-
ing for class AB operation, Some
audiophiles may wish to experiment with
other configurations and bias levels, in
order to determine for themselves the ef-
fect on sound quality.

One possibility is setting the biasing so
that the output valves operate in class A
mode. The effect will be lower distortion,
but also lower power output: a maximum
of 25W total per channel. The operating
life of the output valves will also be con-
siderably shortened.

Another possibility is to change the
output stage configuration, so that the
valves operate in triode mode. This is
done by simply connecting the screen
grids (pin 4) to the plates (pin 3), instead
of connecting them to the transformer
taps. Again, the power output will be
considerably reduced, in either class A or
class AB mode, compared with the
ultralinear connection.

The triode configuration is strongly
favoured by many valve amplifier
manufacturers, including Audio Re-
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Here Is the power supply circuitry for the complete amplifier. Rectifier bridge B1 Is used to produce the high tension voltage,
while diode D2 is used to generate the negative bias for the various valves. Preset pots P2-P5 are used to set the bias on
each of the output valves, and ensure that each output stage is balanced.
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search Corporation. With this design,
the builder is free to experiment with
the different output configurations and
bias conditions, in order to achieve the
best compromise in terms of desired
sound quality and valve life.

Despite this flexibility, the circuit is
quite straightforward. Under no- signal
conditions, the grids of both halves of V1
are very near ground potential. The input
signal is fed to the grid of V1a, while the
negative feedback signal from the output
transformer secondary is fed back to the
grid of V1b via the divider R13/R10,
with components R12 and C6 used to
shape the phase response and ensure loop
stability at high frequencies. More about
these shortly.

The 12AX7/ECC83 has a medium
transconductance and low noise, making
itideal as an input valve, Its transconduc-
tance variation from unit to unit is not as
widespread as with 6DJS/ECCS88, which
has higher transconductance. This
enables the circuit to have a consistent
open loop gain. The transconductance of
each half of V1 is about 1.6mA/V.

Each plate of V1 is directly coupled to
the cathodes of the two halves of driver
stage V2, which has its grids grounded
for audio frequencies via C1 and C2, In
this configuration, the effective AC load
for each half of V1 is close to the physi-
cal driver load resistor (R1 or R2), in
parallel with the top resistor of each
driver’s grid divider (R3 or R4), and also
the bias series resistor for the associated
output valve (R18 or R19). As a result
the voltage in of each input stage/driver
stage pair is about 100, measured at
points A and B. To improve linearity in
the circuit, the gain at points A and B
should be equal.

Low feedback

The benefits of negative feedback are
widely known and will not be elaborated
here. The circuit configuration used
employs a low feedback design of less
than 8dB (return difference). The feed-
back is taken from the secondary wind-
ing of the output transformer, and results
in an overall gain for the amplifier of
about 25 - 28dB.

It is the author’s belief, based on ex-
perience, that a low feedback amplifier
has a more ‘open’ sound.

Since this is a low feedback design,
circuit stability is not a real problem.
Capacitor C6 and resistor R12 are used
for ‘lead’ compensation, to improve
stability at high frequencies. However
for those builders who prefer an extended
high frequency response these com-
ponents can be removed without affect-
ing the overall stability.

Components R7, R8, R11, R16 and
R17 are ‘stoppers’, used to ensure
stability and reduce thc amplifier’s sen-
sitivity to RF interference, Similarly
resistors R20 and R21, in series with the
output valve screen grids, are included to
improve stability and minimise distor-
tion. The latter have a nominal value of
1k, but those who require greater power

MEASURED PERFORMANCE
Frequency response
(1W into 8 ohms):
3Hz - 40kHz, +/-3dB
Power bandwidth
(30W into 8 ohms):
10Hz - 35kHz (- 3dB)

Signal to noise ratio
(relative to 30W):
93dB
Maximum power output
(both channels driven, into 8 ohms):
38W RMS/channel
Input sensitivity:
700mV input for 35W output
into 8 ohms (gain approx. 25)
Damping factor
(1kHz, 8 ohm load):
2.57 (Output valve Iq = 30mA)
3.76 (Output valve Iq = 60mA)
Total harmonic distortion:

Power level Outputvalve Output valve
Frequency Iq=30mA lg = 60mA
iWat1kHz  0.12% 0.03%
3Wat1kHz  0.20% 0.05%
10Wat 1kHz 0.70% 0.18%
30Wat 1kHz 2.30% 0.70%
35Wat 1kHz 2.70% 0.95%
30Wat40Hz 3.5% 1.5%
30Wat 10kHz 3.1% 1.8%

Intermodulation distortion
(two tones, 4:1 ratio):

Power level Outputvalve Output valve
Iq =30mA lq = 60mA

10W 2.4% 0.3%

30W 6.0% 1.3%

output can reduce their value to 470
ohms if desired.

Although the grid of V1a is nominally
at ground potential, coupling capacitor
C7 is used to prevent any possibility of
noisy volume control operation due to
grid current,

Resistors R25 and R26 in series with
the output valve cathodes are basically to
allow convenient monitoring of each
valve’s quiescent current, using a DMM.

Since the resistors have a value of 10
ohms, they will have a voltage drop of
100mV for each 10mA of quiescent cur-
rent. With this low value the resistors do
not make any significant contribution
to valve performance, although in
theory they will introduce a small
amount of negative current fecdback
and protective self-biasing.

The power supply (Fig.2) uses a
single untapped HT secondary winding
on the transformer T2, with a voltage of
350V. This feeds high-voltage silicon
bridge rectifier B1l. Series-connected
capacitors C8 and C9 are used for the
capacitor-input L-C filter, which uses in-
ductor L1 (1.5H) to provide excellent
hum filtering. Output reservoir capacitors
C10 and C11 provide a total of around
340uF of capacitance, to cope with peak
current requirements and achieve good
dynamic response.

Resistors R29 and R30 are used to en-
sure that the capacitors share the applied
DC voltage equally, despite differences
in leakage current.

Negative bias for the valves is
produced from a separate S7V trans-
former winding, with a half- wave rec-
tifier using diode D1 and capacitor C13.
R-C filtering can be used here, due to the
very low current requirements. Using
readily available 100uF capacitors for
C13 and C12, together with a 10k resis-
tor for R24, we are able to maintain
the hum on the bias supply to a very
low level.

Resistor R23 is used to limit the range
of the output valve bias adjustment pots
P2-PS, to make adjustment easier and
also prevent the risk of damaging the val-
ves due to accidental removal of bias.

The input valve current sources, based
around Q1, are supplied directly from the
negative rail available across C13.

The valve heaters for each channel of
the amplifier are powered from separate
windings on the power transformer, to
minimise any possible crosstalk. Each
winding has a centre tap, which is ear-
thed to ensure low hum coupling into the
valve cathodes.

Finally, a few words about grounding.
Some care must be taken in grounding
any valve or transistor amplifier. Here a
‘star’ grounding technique is used
throughout. The PCB ground, power
supply ground, chassis ground and mains
earth are all connected at a single point
on the tagstrip supplied, which has one
leg screwed to the case/chassis.

Using this method, ground loop hum is
extremely low at the speaker output ter-
minals, and virtually inaudible. Note that
the input stage grounding is decoupled
from that for the rest of the circuit via
R27, to minimise carth loop currents,

The grounding technique used will be
discussed again in the next article.

Component quality

As mentioned earlier, components play
an important role in the sound quality of
any amplifier. Here good quality com-
ponents are used throughout, without
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going ‘overboard’. If the very best com-
ponents were used, then the amplifier
would not be within reach of most music
lovers. But by making a sensible choice
of components, we are able to achieve
good sonic quality without allowing the
cost to escalate unduly.

Metal film resistors are readily avail-
able nowadays, at a very reasonable
price. While there are even debates
among audiophiles on the type of metal
film resistors which gives the best sonic
quality, in this project we use the normal
type — ie., no special brand. These
resistors give a cleaner sound over their
carbon counterparts.

The capacitors are the most critical
components which affect the sound
quality. It is not advisable to use
polyester capacitors for signal cou-
pling, because of their high distortion.
The normal choice is polystyrene for
low values and polypropylene at
higher values. The latter have been
chosen for this project as coupling
capacitors,  while  polycarbonate
capacitors are used for bypassing.

The 12AX7, 12AT7 and EL34 valves
have been chosen for their sonic quality,
while at the same time being readily
available off-the-shelf.

The prices of these valves are
reasonable (by today’s standards), with
the 12AX7/12AT7 costing about $10.00
each and the EL34 around $18.00 each.
The circuit is designed such that the out-
put valves should last for a long time, if
the bias is set for low quiescent current
class AB operation.

The critical component in any stand-
ard transformer-coupled valve
amplifier is of course the output trans-
former. The output transformers used in

this project are designed and manufac--

tured in Victoria, Australia.

They have a very impressive specifica-
tion, with a frequency response of 13Hz
— 60kHz +/-1.0dB. A grain-orientated
iron core is used to give this frequency
response. Under testing, each trans-
former can deliver full rated power
(35W) from 23Hz to 20kHz, without ex-
cessive distortion.

The power transformer comes from the
same local source, and is a husky unit
designed to provide morc than enough
power for both channels. The total power
rating for the transformer is 250VA,
which gives a capacity for at least 100VA
per channel, plus the power for the
heaters which is another S0VA.

For those who require a volume con-
trol, a high quality dual-ganged

WARMING
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Arear view of the amplifier, showing the input connectors at far right, the speaker
terminals in the centre and the mains input connector at the left. The power and
output transformers are locally manufactured and of high quality.

logarithmic potentiometer is available.
This pot is especially matched to enable
the same output to be achieved from both
channels. Also included isa volume con-
trol knob.

Sound quality

Now, the question that by now,
everyone will be asking: how does it
sound? The attractive feature of this
valve amplifier is the ‘warm’ sound, with
emphasis on the midrange.

While it may lack the deep bass
response of some transistor amplifiers,
the latter cannot give the same degree of
rich warm sound. Mid-priced transistor
amplifiers can also tend to sound ‘flat’,
by comparison.

Without being at all biased about this
amplifier (after all, I am its designer!),
the following claims are made:

It offers a ‘clean’ sound, without being
too clinical through the use of quality
resistors and capacitors.

The midrange is warm and rich,
terms synonymous with traditional
valve technology.

The bass response is much fuller than
many traditional valve amplifiers. Al-
though not as powerful as some transistor
amplifiers, it blends in well with the
lower midrange.

The treble response is well behaved
and can sound a bit bright on some
speakers. But after a sufficient warm-
ing up period, the brightness tends
to disappear.

The overall sound brings out the vocal
qualities in many recordings. It is not em-
barrassed by recordings with wide
dynamic range.

In an A-B comparison with a commer-
cial valve amplifier which cost over
$4000, it gave very comparable perfor-
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mance. In fact in some areas, it was
even judged to sound better. A com-
ment from one reviewer was that it has
‘the romantic sound of a Leak, but with
better bass response’.

No doubt there is still room for im-
provements in the circuitry, so as to im-
prove the sonic quality. This could well
become a subject for further discussions
in future issues of Electronics Australia,
if there is sufficient reader interest.

(Editor’s Note: Mr Tan loaned us a
prototype of his amplifier for a couple of
weeks, and we were able to both test it
with our lab instruments, and conduct
listening tests in our homes with suitable
speakers and signal sources. The loan
unit was also used to take the
photographs.

The results of our measurements are
shown in the table. As may be seen, it
gave a good account of itself even by
modern standards, with wide frequency
and power response, a good signal to
noise ratio and genuine 38W RMS output
per channel into 8-ohm loads with both
channels driven.

Understandably, for this kind of
amplifier, the total harmonic distortion
and intermodulation figures were both
quite dependent on the quiescent current
level chosen for the output valves. In-
creasing the quiescent current levels to
60mA for class A operation reduced
the distortion by a factor of four
times, for example.

However this will undoubtedly shorten
the life of the valves, as the author points
out — even though the dissipation of
each valve (30W) is still within the offi-
cial ratings.

The design therefore seems a good one,
in that constructors can decide for them-
selves how much they are prepared to






‘pay’ for lower distortion, in terms of
reduced valve life.

In our listening tests, the Stereo
Eighty provides some very pleasant
and relaxed listening. It can drive
reasonably sensitive loudspeaker sys-
tems with ease, and provides very
smooth and well-balanced sound. With
most kinds of programme material
there is very little, if any, ‘edginess’ due
to distortion — even with the output
valves running at only 30mA quiescent
current. No doubt this is due to the
relatively ‘soft’ nautre of the distortion
produced by a valve amplifier, with
predominantly  low-order  harmonics
being generated.

Only with more complex programme
material like that produced by a full or-
chestra andlor a choir, could we really
detect the effects of THD and IMD, at the
lower current setting. However our im-
pression is that even this becomes vir-
tually inaudible when the quiescent
currents are increased.

In short, we're very happy with Mr
Tan's design, and delighted to present
it to our readers. We believe he has
provided today’s audiophiles with an
excellent way to build a flexible, high
quality stereo valve amplifier, at a
reasonable cost and with minimum
hassle.)

Obtaining the kit

A complete kit for the Stereo Eighty
amplifier can be obtained from Contan
Audio, of 37 Wadham Parade, Mt Waver-
ley 3149; telephone (03) 807 1263.

The price for the kit, complete except
for the special volume control poten-
tiometer and knob, is $999 plus
postage/freight if applicable. If the
volume control is required as well, the
price is $1035 plus postage. These prices
include sales tax.

If required, the amplifier can also be
supplied in fully assembled and tested
form. In this case it is priced at $1249
without volume control, or $1284 with
volume control. These prices again in-
clude sales tax, but postage/freight must
be added if applicable.

Contan Audio can also supply in-
dividual' components such as output
transformers, power transformers, chas-
sis, valves and so on. Prices for these
items are available on request. All parts
are guaranteed for one year, except the
valves which are only covered for six
months and against manufacturing
defects only.

In the second of these articles, the as-
sembly and adjustment of the amplifier
will be described.

(To be continued) <
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FORUM

Tying up a few loose ends, about
toroidal transformers and magic power cables

Not surprisingly, quite a few people have written in to comment on the item in the June column,
about a power cable that is claimed to make your hifi system produce distinctly better sound. One
reader even accuses ME of pontificating! There have also been a couple of further responses to
the May discussion of toroidal power transformer safety, so I've decided to devote this month’s
column to ‘tying up the loose ends’ for these two topics.

Let’s deal with the toroidal trans-
former safety business first, since the let-
ters concermned have been waiting a little
longer. The letter I"d like you to consider
first comes from Steve Calder of Hycal
Electronics — who started the discussion
in the first place, you may recall. Steve
has responded to the points raised in the
May column, as follows:

I would like to respond to the May
Forum concerning the toroidal trans-
former controversy, since my name was
mentioned several times.

Firstly, you have correctly grasped the
central issue I was talking about, in my
letter published in February. That is, that
toroidal transformers supplied with kit
projects are not ‘inherently fail safe’.
Which means that unless external de-
vices (NOT specified by the transformer
manufacturers or suppliers) are fitted,
they are inherently unsafe when over-
loaded.

Your correspondents, the transformer
manufacturers and suppliers, all
skimmed over this point as one might
expect, and concentrated on irrelevan-
cies like how many plastic wraps were
used, etc. Anyone can check that copper
melts at around 1082°C, so a plastic
wrap that melts at 250°C is no safety
barrier at all. Even a hot soldering iron
will go straight through it!

Secondly, I would like to comment that
in most commercial amplifiers I have
seen, using toroidals, the power supply
centre tap is grounded to mains earth
and hence the secondary of the trans-
former is grounded. If this is the case ina
kit project, then there is usually no safety
hazard to the user even if the transformer
insulation melts down.

However where this is not the case, as
in several bench power supply projects
published in the last few years, there is a

distinct possibility of the output becom-
ing live if the transformer overheats. |
would strongly recommend owners of
these units to connect the common or
negative output terminal to mains
ground immediately.

Finally, would the manufacturers or
other transformer experts who promote
their toroidals as complying with
AS3108 kindly publish information cov-
ering the full range of their transformers,
as to the types and ratings of thermal
breakers, thermal cutouts or fusing they
would recommend, so that the home con-
structor and kit designers can make their
installation comply with AS3108. Also
can they suggest where to obtain these
devices?

Failing this information being sup-
plied, possibly the use of an ELCB or
Residual Current Device (safety switch)
would be advisable, with projects em-
ploying toroidal transformers.

In conclusion, let me thank you for the
unbiased way in which you have con-
ducted the debate on this matter.

Thanks for those further comments,
Steve, and especially for that final com-
pliment. I always try to tackle our Forum
subjects as objectively as I can. It’s good
to know that I was successful in spotting
the main point you were originally mak-
ing, too — about whether or not toroidal
transformers were ‘inherently fail safe’
or not.

I’'m not surec which bench power sup-
ply project designs Steve is referring to,
though. To the best of my knowledge we
haven’t published such a design using a
toroidal transformer, in the five years or
so that I've been back at EA, so if he’s
referring to one of our published pro-
jects, it must be before then and during
the time I was away. All of the supply
designs we’ve published in the last five
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years have used standard E-I type trans-
formers. And the couple of projects
we’ve published which have used a to-
roidal transformer (like Rob Evans’
Playmaster Pro Series 1 amplifier and
Pro Series 2 Preamp) havé also used a
secondary circuit that is either perma-
nently connected to mains earth, or ef-
fectively so in operation.

Although Steve Calder’s suggestion
about immediately connecting a bench
power supply’s common or negative out-
put to mains earth sounds OK from a
safety viewpoint, I imagine it could well
create problems when the supply is being
used. The output of bench supplies is
normally left floating deliberately, so
that multiple supplies can be connected
to test circuits in any desired combina-
tion without complications.

For any readers with such a supply, my
own suggestion would be that rather than
connecting either side of the output per-
manently to mains earth, you may want
to fit an additional ‘Earth’ terminal to the
front panel, connected to mains earth.
This will allow you to link one of the
output terminals to this most of the time,
but also to remove the link (or perhaps
earth the other side of the supply’s out-
put) when this is necessary.

If the toroidal transformer doesn’t al-
ready have a suitably rated fuse in series
with the primary, I'd fit one as a matter
of course. And to be really safe, I'd sug-
gest fitting a thermal cutout device as
well, mounted so that it will respond to
any dramatic temperature rise in the
toroid’s windings.

Mind you, as Steve Calder suggests,
getting hold of such a device may not be
easy. Many of the suppliers do seem to
have been rather coy about them, both in
terms of their being desirable, and in
terms of ‘where you get them’.
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I notice that Jaycar Electronics has five
types of ‘thermal fuse’ listed in its latest
catalog, however. These have cutout
temperatures ranging from 72°C to
240°C, and I imagine that the units rated
at either 152°C or 228°C would be suit-
able for the job. They’re quite cheap
($2.75 each), but you’d have to make
sure that their leads are well insulated —
because the cutout has to be wired in
series with the transformer primary, and
will be at mains potential.

As Steve Calder suggests, using an
ELCB/RCD device would also offer a
degree of protection, in the event of a
‘melt down’.

Toroid maker

Moving on, the second letter concern-
ing toroidal transformer safety comes
from Michael Larkin, who also contrib-
uted to the May discussion. Michael is a
director of Tortech, you may recall, a
manufacturer of toroidal transformers
based in Sydney’s North Strathfield.
Here are his follow-up comments:

As a further extension to the May arti-
cle and your commenis, I would like to
explain that transformers can be de-
signed and manufactured to limit the
overload situation.

The device to do this is called a ther-

mal cutout, and is normally wound in the
transformer primary winding. It is not
external, but is incorporated into the
transformer. This means that the trans-
former is deemed to be ‘non-inherently
overload protected’, as defined in
AS3108-1990. The device will turn off
the power to the input winding of the
transformer immediately, when its rated
cutoff temperature is reached.

Once the transformer cools down, the
device will attempt to regenerate the pri-
mary circuit, but if the overload situation
is still present the transformer will heat
up again, and the device will again turn
the power off.

These devices are readily available
and can be supplied. Transformers with
this thermal cutout device have been
tested and approved by a NATA testing
laboratory on Tortech’s behalf.

Summarising, it is not possible to over-
heat the transformer with this kind of
device wound into the primary winding,
and this type of transformer will there-
fore not fail by overheating due to an
overload situation,

From our point of view, when dealing
with customers we discuss the merits of
such a device and incorporate it if re-
quired. On large transformers (300VA
and over) the cost is relatively small.

Thanks also for your further com-
ments, Michael. They do clarify some of
the points raised by your letter repro-
duced in the May column — especially
the fact that a thermal cutout can be built
inside the transformer, to provide a level
of protection that must indeed be very
close to that of an E-I transformer with a
divided bobbin, in practice.

Incidentally Mr Larkin also invited me
out to visit the Tortech factory, both to
see how their toroidal transformers are
made and also to see a demonstration of
the overload protection achieved using a
thermal cutout. Happily I was able to
accept his invitation, and found the visit
very informative.

The demonstration involved a toroidal
transformer rated at about 150VA, pro-
vided with an internal thermal cutout and
wired to a load which amounted to a very
severe overload — around 200%. When
I arrived the transformer had been on for
a couple of hours, and its temperature
had risen to the point where the thermal
cutout had opened up, removing power.
When the transformer had cooled down
by about 30°, the cutout re-applied the
power — but as the overload was still
present, it took only 15 minutes or so for
the temperature to rise again and the cut-
out to ‘pull the plug’ again.
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While 1 was there, this cycling took
place a number of times. Clearly the cut-
out was reliably preventing the trans-
former from overheating and being
damaged, demonstrating Michael’s point
that such a transformer is quite safe.

But how many of the toroidal trans-
formers sold by electronics suppliers, ci-
ther separately or in kits, are fitted with
this type of thermal cutout? This was the
question I asked Michael Larkin, and he
had to admit that in many cases, suppli-
ers have chosen not to order their trans-
formers fitted with the cutouts.
Presumably this is done in order to save
costs, with the idea that the end users
would rather do this than pay for the
additional safety feature.

As Michael Larkin points out, firms
like Tortech can’t force customers to pay
the higher price, to have the thermal cut-
out built in. All they can do is point out
the advantages. If the customer (which in
Tortech’s casc is generally the compo-

‘nents or kit retailer) chooses not to order
them with the cutout fitted, that’s their
business.

Which means, I guess, that it is the end
users themselves — you and I — who
have to decide if they want the additional
safety provided by the thermal cutout,
and are prepared to pay the extra cost.
Then we’ll need to apply pressure to the
parts and kit stockists, to carry them.

The ball’s in our own court, then, as
consumers. As Michael Larkin has
shown, toroidal transformers can be
made effectively just as safe as the con-
ventional type. The question is, how
many of us are prepared to pay the addi-

AN INTRODUCTION

High quality sound reproduction isn't
really all that hard to understand, de-
spite the jargon that tends to surround
it. Here's a new book which explains
how the equipment works, what the jar-
gon means, how to select the right
equipment for your system and then
how to set it up to get the best results.

The author is Neville Williams, formerly
Editor-in-Chief of Electronics Australia
and also one of the count
known and widely respecte
ities on high fidelity.
Now available for only $4.95 from
Kour newsagent — or from Federal
ublishing Bookshop, PO Box 199,
Alexandria 2015, for $6.95 incl. P&P.

's best-
author-

tional cost? What'’s your life worth — or
that of one of your loved ones?

Pope Jim IV?

And with that observation, let’s move
on again and return to the subject of spe-
cial ‘purer power’ mains cables. There
have been quite a few responses to the
discussion of these in the June issue;
most of them were skeptical, like myself,
but there was one which took me to task
for my critical approach.

Let’s look at this one first, in case any-
one thinks I'm trying to avoid or delay
criticism. The writer concemned is Mr
Dan Dempsey, of Oatley in NSW, and
here’s what he has to say:

My annoyance with your writings on
hi-fi must be cumulative. I can't let your
latest missive on cable effects go by with-
out comment.

You pontificate on hi-fi matters just as
I imagine the clergy did when Galileo
was making his ‘discoveries’. They re-
fused to believe their eyes, just as you
refuse to believe your ears. Or is it that
you have impaired hearing (in which
case I offer my sympathy) or perhaps you
have yet to hear a high definition system.

I agree that some hi-fi advertisements
read like gobbledegook and I wonder
how much of it is 'copywriter’s licence’
(which is not exactly confined to the hi-fi
arena).

I've heard plausible explanations on
reasons for the differences in sound of
cables, but for most people the explana-
tion is secondary. The over-riding con-
sideration is: do cables sound different?

People listening to music through a
typical rack system with (maybe) one
speaker behind the lounge and the other
on a shelf are never going to hear the
differences between cables of any sort
(and probably not a lot of difference in
most music). The others who have
bought a reasonable high fidelity system
and have taken the trouble to set it up
won't need convincing on the effect of
cables on the sound.

Sometimes the effects are unexpected.
For example, some of the most obvious
sonic differences can be heard in coax-
ialIRCA digital interconnects, between
CD transports and outboard DIA con-
verters. Digital data is supposed to be
least affected by cable properties, yet dif-
ferent interconnects modify the sound as
much as amplifiers do.

The effect of the 240V power chord is
more subtle and is probably system and
locality dependent (dirty mainsiroads?).
The most convincing demonstration that
I've heard involved changing the power
chord on a pair of electrostatic speakers.
This chord powers the electronics charg-
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ing the high voltage plates in the speak-
ers and does not carry any signal; yet the
effects were unmistakable.

Needless to say, I don't expect this let-
ter will change your views on cable ef-
fects. But perhaps I could arrange a
demonstration that might dent your con-
fidence. Then you could search for the
explanation for cable sound!

Thanks for your comments, Mr
Dempsey — or should I perhaps offer
you some kind of blessing? We pontiffs
need to be fairly magnanimous, I sup-
pose.

Actually I'm not quite sure exactly
why I'm being accused of pontification;
Mr Dempsey gives no specific examples,
just a general claim that I do it. Since I
generally go to some trouble to discuss
facts and analyse claims in detail, rather
than simply delivering some kind of ex
cathedra pronouncement such as ‘it
can’t possibly work’, it doesn’t sound a
particularly valid criticism. But then I
suppose I would be expected to claim
that, wouldn’t I? :

Frankly, Mr Dempsey’s criticisms
sound very much like yet further varia-
tions on the familiar theme ‘if you can’t
hear the dramatic difference of these ca-
bles, you either have cloth ears or a
hopelessly low definition system’. Pre-
sumably we should now add two further
options: ‘or you haven’t set up your sys-
tem correctly, or you're so fixed in your
ideas that you refuse to believe your own
ears’.

I can’t help but suspect that Mr
Dempsey’s definition of impaired hear-
ing applies to anyone who cannot hear
the alleged sound improvement provided
by fancy cables. Similarly, I imagine his
definition of a hifi system with ‘poor
definition’ is one where you can’t hear
the same improvement.

Presumably if I can show evidence
that (a) my hearing is reasonably nommal,
according to the usual audiometric tests,
and (b) I've tried listening to various ca-
bles on a system that at least a reasonable
number of ‘hifi experts’ agree is capable
of ‘high definition’, but I still remain
unconvinced, then Mr Dempsey will still
want to fall back on his trump card: I
supposedly won’t believe my own ears!

There’s really no answer to this kind of
proposition, because it’s actually closer
to the position taken by the medieval
clergy, than to Galileo. The only valid
comments are those which support the
belief system of the ‘convinced’ cable
enthusiast, it seems.

How about Mr Dempsey’s offer to set
up a demonstration, to convince me that
cables do make an audible difference?
Well, I've had a number of offers along






the same lines, but none of them seems
to have come to anything.

Perhaps that’s because I've made it
clear to all concemed that in order to
convince me, the demonstration/test
would have to be of the ‘double blind’
A-B comparison type — where neither
the listeners nor the experimenter knows
which cables are in use, during the actual
listening tests. Only then, if statistical
analysis of the results shows that there is
a significant probability in favour of con-
sensus discrimination, will I believe that
there’s anything to the claims.

Why am I insisting on this kind of test?
Simply because I know that we humans
— ALL of us, ME included — have an
almost limitless ability to fool ourselves.
It’s just so easy for us all to convince
ourselves that we're hearing, or seeing
what we expect (or want) to hear or see.
So unless we force ourselves to be objec-
tive, using this kind of approach, the re-
sults of any demonstration or test are
highly dubious.

Dangerous braid?

Moving along again, another letier re-
ferring specifically to the ‘super clean
power cord’ came from Mr M. Madden,
of Trott Park in South Australia. Mr
Madden writes as follows:

I have only a couple of comments, i.e.,

1. One redeeming factor that I can see
is that the cable appears to be covered
with a braid. I am assuming the braid to
be connected to the earth pins of the
terminating plugs, a well-known practice
for the reduction of RFI in the amateur
radio and electrical circles.

2. The other point, of which I person-
ally am a bit wary of (whether real or
imagined) is if the earth potential is in-
creased substantially by the advent of
EMS (electromagnetic storms) or EMP
(God help us if this should occur). Cata-
strophic equipment failure could be pos-
sible, andlor shocks obtained from the
equipment in use, if contact is made with
same.

The other thing I thought of, while in
the shower, was that the braid should
have been insulated with a cover, to off-
set the problem of inadvertent contact. In
other words it is an extremely bad design
practice, in my opinion.

Thanks for your comments also, Mr
Madden. I must confess that I had as-
sumed from the picture (and in the ab-
sence of any claims about shielding) that
the cable concemed to be covered in
woven cotton or similar fabric, rather
like the traditional jug or iron cords,
rather than metallic braid. But you may
be right — perhaps it does have a shield-
ing braid, in which case I agree that it

should really be covered with further in-
sulation.

By the way, if you’re wondering about
that acronym ‘EMP’ — it stands for
‘electromagnetic pulse’, and is believed
to be radiated from a thermonuclear ex-
plosion (i.e., a hydrogen bomb).

Battery operation!

Another response to the June column
came in the form of a fax, from Mr Alan
Jeffrey of Blackmans Bay, in Tasmania.
Mr Jeffrey comments:

Regarding ‘The Power Cord’ men-
tioned in June's Forum, you may be in-
terested in the accompanying pages. I
received this sometime in 1989. The
product looks similar except for the
American plug.

These people have to be joking — can
they really be serious?

I have an idea they may like, for power
supplies. Forget about mains power; use
batteries. I suggest that for good bass,
lead-acid batteries should be used, while
the mid range would probably benefit
from nickel-cadmium. For the treble, the
choice would have to be lithium.

I am only joking, but if some of the
‘Golden Eared’ types hear of it, they will
probably try it. Maybe I should patent
the idea. Replacing the power supply
with batteries would enable the designer
to eliminate the electrolytics in the
power supply, thus opening up the possi-
bility of a true ‘output capacitorless
amplifier’.

I have just heard of another one: a
green plastic ring, to slip onto the cir-
cumference of CD's. No more messy
pens!

Keep up the good work.

Thanks for your comments too, Mr
Jeffrey. By the way, the ‘accompanying
pages’ to which Mr Jeffrey refers arc
pages from a sales flyer sent out from a
Melbourne hifi dealer, with reference to
a similar ‘sonically superior power cord’
— identified as the ‘MAS Powermaster’.
The brief blurb describing this product’s
claim to fame offers the comment that
‘there is an absolutc plethora of argu-
ments for why such a device should — in
fact does — work. But who cares? All
you have to do is listen to it!” I imagine
Mr Dempsey would be gratified...

But not our next writer, who is none
other than our frequent correspondent
Mr Norm Bush, of Canterbury in NSW.
Mr Bush’s letter is pretty long, so I've
taken the liberty of extracting the main
points he makes:

I read with great interest your June
Forum — it looks as if another ‘magic’
cable has floated to the surface! I read
the advert that accompanied the article,

and have come to the conclusion that, to
use your own terms, it is a lot of ‘dah
dum’.

The 72-hour waiting period before you
‘hear’ the difference sounds (no pun in-
tended) suspicious to me. More dah dum,
I think! At 3199, you'd think the bloody
cable would at least be run-in and ready
1o go.

There are a few other things about the
cable which further arouse my suspi-
cions. The three-pin plug appears to be
an ordinary type, available at most hard-
ware stores — unless the pins are of
‘pure grain-orientated brass’ — while
the socket is a standard IEC type. The
lead itself appears similar to the type
once fitted to valve radios and electrical
radiators. Not only that, but each end of
the outer sheath looks as though it has a
piece of insulation tape around it. I am
inclined to think this ‘wonder’ cable is an
April fool's joke. If it isn’t, then the price
sure is!

I would like to see these so-called
‘better’ products get the acid test by one
of our consumer groups, where an A-B
comparison could be made by ordinary
people with ordinary hearing.

Still, I await with great anticipation for
a special lead-sheathed cable to appear
— just in case there are any stray X-rays
or cosmic radiation lurking out there,
Just waiting for the chance to degrade
the performance of my equipment!

Thanks for your comments (oo, Norm
— I liked that bit about expecting the
cable to be at least ‘run in’, if you were
paying that kind of money.

It’s a bit unfair of us to criticise the
Electrocompaniet cable on the basis of
assumptions made from the picture,
though. Perhaps the plug and socket are
specially re-worked, with contacts plated
with precious metals, or other fancy
‘enhancements’. Not that this would nec-
essarily make much difference to the
performance, of course, but it’s easy to
fall into the trap of criticising on the
basis of our own assumptions. I’d need
to see a sample of the cable, before de-
ciding some of these aspects.

As for lead shielded cable, why stop
there? Presumably it would be even bet-
ter to shield everything — amplifier,
speakers, CD player and all.

And that’s about all we have space for,
this month. I have just received one more
letter on the subject of cables, from a
reader who has carried out a lot of care-
ful measurements comparing three dif-
ferent ‘grades’ of speaker cable. The
results are very interesting, so I'll try to

present it next month.
I hope you'll join me, brethren. Until
then, peace be with you. &
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Test equipment review:

Digitor handheld DMMs

Dick Smith Electronics now has available several new members in its Digitor DMM range. The
meters are particularly well protected from all types of hazards — shock, dust and liquids, and
electrical overloads. They even emit an audible beep when contact is made with a dangerous volt-

age.

The three handheld digital multimeters
sent to us for review include a basic 11-
range pencil-style meter, model Q-1580,
obviously designed for field measure-
ment; a 27-range model (Q-1582) which
allows you to manually override the auto-
ranging on DC and AC voltage and resis-
tance measurements; and a very similar
29-range model Q-1584, which also in-
cludes six capacitance ranges.

Also sent for review was a 300A cur-
rent clamp, which slides onto the top of
the slim Q-1580 meter, but which can
also be attached by special leads to any
other meter. Such meters need a 2V AC
range to obtain a direct reading.

All three meters feature a 3.5 digit
display, auto power-off, a low-battery
voltage indicator, and an audible beep
when contact is made with a potentially
dangerous voltage greater than 28V,
Their measuring rate is 2.5 times per
second, with a typical input impedance
for voltage and resistance measurements
of 9M ohms.

Very good physical protection is
provided by a high-impact case,
(which is claimed to be drop tested to
3m!) and the two sections of the housing

are sealed with an ‘O’ ring to keep out

dust and liquids.

Input protection is provided by the use
of both a fuse and a MOV (for transient
voltage surges). Even the 20A current
range, on models Q-1582 and 1584, is
protected with a separate 20A fuse.

Models Q-1580 and 1582 also have a
very convenient ‘HOLD’ button, to freeze
any reading on any range. As well, both
have a logic high (voltage reading>2.8V)
and logic low (<0.8V) indicator. All three
meters include a continuity/diode tester.

Model Q-1580

A 12-position rotary switch gives you
access to the various ranges on this
meter: DC and AC volts, ohms, one
capacitance range (200uF), and the logic
and diode testers.

There are three ranges for DC voltage:

2V, 200V and 1000V, with an accuracy of
(+/-)0.5%+1 count. Similarly, there are
three AC voltage ranges: 2V, 200V and
750V, with an accuracy of 1.2%+3.

Resistance is measured on two ran-
ges only: 200 and 2k ohms, with
0.8%+1 accuracy.

Test leads plug into sockets at the very
top of the meter casing. However, only
one test lead is provided with this meter,
plus a short, plug-in tip. The lead is used
for negative or neutral connections, while
the protruding tip makes the positive or
active connection. This makes for con-
venient one-hand operation.

These top sockets also have another
use. The current clamp, model Q-1590, is
designed to slide over the top end of the
meter and plug directly into them. This
clamp accessory contains a 1000:1 cur-
rent-to-voltage converter, which allows
AC (only) current readings up to 300A to
be read directly on the 2V AC voltage
range of the meter. A lever allows you to
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make a temporary break in the circular
metal former of the clamp to insert one
current-carrying conductor. The sensor
now encircles the conductor, and allows
you to measure the curmrent without
having to break into the circuit.

Model Q-1582

Far more ranges are provided by the
17-position rotary switch on the Q-1582
meter. DC and AC volts and ohms are
autoranging, but the use of the ‘RANGE’
button allows you to restrict readings
to any selected range. Holding the button
down for two seconds easily returns you
to ‘autoranging’. A very useful addition to
the display is the indication of the range
selected by either you, or the meter.
This range value appears, very small but
quite readable, immediately below the ac-
tual reading.

There are five DC voltage ranges:
200mV, 2V, 20V, 200V and 1500V, with
0.5%+1 accuracy. AC voltage has four






ranges: 2V, 20V, 200V and 1000V, with
1.2%+3 accuracy.

Resistance is measured on six ranges:
200, 2k, 20k, 200k, 2M and 20M. The
accuracy for the 200 ohm range is 1%+3,
for the 20M range 3%+4, with 0.8%-+1 on
all other ranges.

Both DC and AC current have five ran-
ges: 2mA, 20mA, 200mA, 2A and 20A.
The DC accuracy is 1%+1 for the first
three ranges, 2%-+1 for the next, and
1.5%+1 for the 20A range. The AC ac-
curacy is 1.5%+3 for the first three ran-
ges, 2.5%+3 for the next, and 2.0%+3 for
the 20A range.

This meter is also fitted with a trimpot
to allow re-calibration of the basic
200mV range, should it be needed —
provided of course that a suitable DC
voltage calibrator is available.

The manual says that this adjustment
can be made by removing the back of the
casing, held in position by four screws. In
actual fact, you also have to unscrew and
remove one of the PCB layers to gain ac-
cess to the trimpot.

Model Q-1584

The rotary switch selector on this meter
has a massive 30 positions to choose
from. This is mainly because none of the
quantities to be measured (e.g. voltage,
resistance) has autoranging, and the meter
also includes six ranges of capacitance.

The DC and AC volts and resistance
ranges, together with their accuracies, are
the same as with model Q-1582.

But there are three current ranges only:
200uA, 200mA and 20A, for both DC and
AC. DC accuracy for the first two ranges
is 0.75%+1, with 1.5%+1 for the 20A; the
comparable AC figures are 1.5%+3 and
2.0%+3.

Capacitance is catered for with six ran-
ges: 2nF, 20nF, 200nF, 2uF, 20uF and
200uF. The accuracy for all ranges is
2%+5.

Like the model Q-1582, this meter also
has a trimpot for re-calibration. It is ac-
cessed in the same way.

Inside the case

Four self-tapping screws secure the
front and back sections of the sturdy case
of each meter, When removed, the two
halves easily come apart, displaying the
‘O’ ring which provides their dust-proof
and water-proof protection. Models Q-
1580 and 1584 are powered by a 9V bat-
tery, while Q-1582 has two AAA
batteries. As mentioned before, all models
give an display indication when the bat-
tery voltage is low.

The rotary switch mechanism
dominates the meter ‘works’, sandwiched
between the two PCBs which contain

the electronic compongnts. When the
bottom PCB is removed on models
Q-1582 and 1584 to access the trimpot,
the rotary switch is seen to be a
four-pole one, with spring clips rubbing
directly on printed circuit board tracks. In
both these models, the large 20A, 600V
fuse is plainly visible.

The probes for these two models are
standard, with handles with finger guards,
and sharply pointed metal tips, with
grooves near the end to ‘lock on’ to com-
ponent leads.

Summary

The accuracy of the three meters was
tested, where appropriate, with four
DC and two AC voltages, four DC cur-
rents, six resistances and eleven
capacitances. All the standards which we
used to make our tests were calibrated
with a Fluke 8050A meter, except the
capacitors which were calibrated with an
HP-4263A LCR meter.

Most of the Digitor meter readings
were well within their stated accuracy,
though there were a few exceptions which
were marginally outside. This occurred
mainly with the model Q-1584.

No exceptions were recorded with the
model Q-1580, and only one occurred
with model Q-1582. This was the reading
of a 200.2k resistor which measured only
198k — its true value is still slightly
higher than 199.7, which is the upper
limit of 198 at 0.8%+1 accuracy.

Six exceptions occurred with model Q-
1584: two DC voltages (2.999V and
9.982V) and four resistors (10.002k,
33.33k, 1000.01k and 200.2k). A 1nF
capacitor also measured slightly high, but
this could very easily be due to the
capacitance of the measuring leads. How-
ever, it should be stressed, all these
‘errors’ gave readings just outside the
stated accuracies.

The current clamp was not tested
against a standard supply, but a com-
parison was made with a current measure-
ment made with the Q-1582 meter
reading, when inserted in series with the
circuit. A fan heater running full bore was
used to draw a fairly constant current.
With the Q-1582 meter in series, the read-
ing was 9.55A; with the current clamp on
the Q-1580 meter, the reading fluctuated
between 10 and 11A. The current clamp
then gives a reasonably approximate cur-
rent reading, but with far greater safety
and convenience than the conventional
measuring method.

For some reason, the lowest AC voltage
scale on the Q-1580 meter is labelled
2000mV (and not simply 2V). This gives
rise to some confusion in the operating
instructions, which state that the meter

will read the current directly on the
2000mV scale (which it does), but needs
to be ‘multiplied by 1000 if using the 2V
range’ — which it doesn’t, because the
2000mV is the 2V range!

General impressions of the three meters
are that they are all extremely rugged, and
well protected against all possible
hazards. They sit comfortably in the hand,
and both larger models are provided with
a tilt stand and a field hanger which can
be hooked over a wire or small pipe. The
LCD screens give very clear and easy-to-
read displays of all measurements.

My particular preference would be for
the pencil style Q-1580 model for field
measurements, and the Q-1582 for the
lab. I prefer the fewer positions of the
1582’s rotary selector (compared with the
1584), and the use of autoranging scales
for voltage and resistance, with its option-
al override facility. But, of course, the Q-
1582 can’t measure capacitance! I believe
all models give good value for money.

The prices for the Digitor models Q-
1582 and Q-1580 are $149; for model Q-
1584, $179; and for the current clamp
Q-1590, $39.95. All models are available
at Dick Smith Electronics stores. (P.M.)

1

WE WANT YOUR
COMPUTERS

If you are in the process of
upgrading your computer sys-
tem and will be disposing of
existing equipment, then we

| would like to hear from you.

We will pay the same price as
you have been offered as a
trade-in. All types of systems |
— IBM, Apple, Stand Alones
or Networks — are of interest
to us.

We are not asking for charity
but of course, all donations will
be gratefully accepted.

Naturally, we will do our
best to arrange positive media
coverage for any firms making
donations or selling at reduced
prices to us.

Phone Katie Stuartt on (02)
661 8000 during school hours.

Matraville High School.
Proudly educating our
students for a
technological future.
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Moffat’s

Madhouse...

by TOM MOFFAT

Wayward robots

Some time ago the Australian
newspaper carried a report that in the not
too distant future, robots would be per-
forming surgery. Not doing the thinking
or making the decisions, mind you, but
operating under the guidance of a skilled
medical man. I can see it all now...

Doctor: ‘OK, you can wheel in the
robot now.’

Robot (mechanical voice): ‘Good
morning doctor, how can I assist you?’

Doctor: ‘Appendectomy’.

Robot: ‘Scalpel please, nurse.’ (buzz,

click, click)

‘Swab!’ (click, slurp)

‘Retractor!’ (clank, click, whine)

‘Oops.’ (clunk)
‘Sorry. Programming error.’

You see, the robot got a little con-
fused. It couldn’t quite decide whether
the doctor had said ‘appendectomy’ or
‘amputation’, and now there was a leg
lying on the floor. The doctor would
have an embarrassing explanation to
make when the patient awoke and tried
to stand up.

Will robot surgery come? Maybe
when speech recognition techniques are
a little better? The answer is most likely
yes. If robots can operate on cars now,
people won’t be far behind. Robots
come into their own in work where ex-
treme accuracy is required, providing
someone with a bit more smarts is avail-
able to give the orders.

A lot of robotics research is going on
all over the world, although not as much
now as before the recession started.
Many of the forward-looking companies
have now gone under, but pre-recession,
I was working with a company that did
some really far-out experimental stuff.

Our main products for keeping the
wolves from the door were educational
robots for schools, mostly in the
form of the ‘Tasman Turtle’. But one
fellow there developed a turtle with a
fully articulated arm that could
move about, pick things up, and put
them down somewhere else, all the time
avoiding bumping into obstacles.
Another guy was working on a replica of

the human hand that had fully jointed
fingers and knuckles.

One question that always comes to
mind in this kind of work is, ‘I
wonder if we can make it do this...?’
— ‘this’ meaning some weird thing
that has never been thought of before.
Since robots are generally computer
controlled, a new application sometimes
means little morc than writing a few
lines of software,

Our ultimate ‘turtle’ product unfor-
tunately never made it to market. It con-
tained pretty much the normal turtle
mechanics, one wheel on each side of
the housing and skids front and rear. You
could rotate both wheels at once to make
the device go forward or backward, or if
one wheel went one way and the other
the opposite way, the turtle would spin
around in one place. Combinations of
these movements could make the turtle
do just about anything.

The housing of the turtle was
made to look something like the animal
version, with a long neck and a pair of
LEDs for the eyes. But inside was a
system that took me several months to
develop. The turtle moved with stepper
motors, gadgets that draw heaps of
power whether they are moving or
standing still. This was the first battery-

_ powered turtle, s0 it was necessary to

power it up to move, and then quickly
power it down again, even between
‘steps’ of the motors.

Control was no longer via a trailing
cable, but by infrared light. I designed a
fairly powerful infrared transmitter that
fired a flood beam at the ceiling of a
room, and reflection from the beam
made its way back to the turtle. If some-
one stood in the way, the beam would
find another way to get to the receiver. It
was ideal for a classroom situation.

The IR beam was pulsed on and off
with serial data, which was converted to
an 8-bit byte in the turtle’s logic circuits.
It wasn’t hard to make the system con-
trol two turtles at once — both turtles
received all data, but we used one bit to
specify which turtle was to respond to
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the command. If bit 7 of the command
byte was set to ‘0’ the command was for
turtle A; if the same bit was set high, the
command was for turtle B. If you
wanted both to respond you quickly sent
the command twice, once for A and once
for B.

We released this new ‘wireless’ robot
system to the world at an IEEE conven-
tion in Melbourne. We had two infrared
turtles, an A version and a B version,
named Amanda and Bertie. They were
run via the infrared link from an old
Microbee computer, which also had two
speech synthesizers connected to it. The
Microbee was running Forth, the ideal
language for this kind of work.

Amanda and Bertie were programmed
to do a little dance. One speech syn-
thesizer, Bertie’s voice, would say
‘Come on Amanda, let’s dance’ and
the other would say ‘Oh, Bertie, I'd
love to!’

And off they’d go, first bowing to
each other, then rolling back and forth in
unison, and then spinning around in
circles. It was like a turtle square dance,
with Bertie doing the calling. This took
much trickery in Forth, sending alternate
commands to each turtle as quickly as
possible while controlling the two
speech synthesizers.

Conventions, as a rule, have more than
their share of dirty old men, away from
their wives and families for awhile, and
prepared to whoop it up a little. Some of
these people saw what Amanda and Ber-
tie were up to and wanted to see more.
They thought maybe they should try to
make little turtles. The challenge was
thrown down: If these robots are so
flexible and versatile, you MUST be
able to make them — well, you know!

As I said, Forth is ideal for this kind of
work, and it wasn’t long before the
world’s first robotic soft-pom peep show
was up and running.

Bertie began with a spiel of syn-
thesized sweet-talk which Amanda
responded to with the immortal line,
‘But will you still love me in the mom-
ing?’ After that came some robotic ac-






tions which I don’t intend to describe in
a family magazine, but you get the idea.

I realize this sounds a bit vulgar, but
considering who (what) the participants
were, it was very funny stuff. Grown
men (and women) would line up at the
display several deep to see the show, and
then they’d fall about in uncontrollable
laughter. Soon the show organizers came
to see what all the fuss was about,
probably intending to put a stop to it.
But they got roped in too.

Perhaps the only people who weren’t
amused were the school officials who
were supposed to buy the new robots.
What would happen if Amanda and Ber-
tie lost control of themselves on the
floor of the classroom?

Maybe that’s why the infrared turtles
never made it into full production. It’s a
bit like teaching someone’s prize cock-
atoo to swear, isn’t it? Not nice, but fun,

Now consider the case of Elami, a
robot designed mostly as a toy for very
rich kids. The prototype Elami
(pronounced EL-uh-me) stood waist-
high on an adult human, or about the
same height as a child.

Elami was billed as ‘your electronic
friend’ and that’s where I suspect the
name came from — ‘el’ for electronic,
and ‘ami’ as in amigo. Elami looked so
good he even made the cover of Your
Computer magazine, but he had a per-
sonality problem: he was a disgusting
wimp, a yes-man, a real crawler.

Elami was constructed on a bigger
version of the above-mentioned turtle
base. He had a Commodore 64 computer
in his belly, arms that stuck out the sides,
and a nine-inch TV monitor for a face.
Being an electronic friend, Elami’s TV
screen face was in perpetual smiles, At
the touch of a key his inbuilt speech syn-
thesizer would say in a simpering voice:
‘Hello, I am Elami. Please let me¢ be
your friend.’

Production model Elamis ended up
about a quarter the size of the prototype.
The Commodore computer gave way to
an internal micro and a simple keypad,
and the face became an array of LEDs
instead of the TV monitor. But the wimp
behavior remained, and I didn’t see how
any kid would ever enjoy a robot that
did nothing but grovel. I was right; sales
weren’t exactly startling,

All that development had taken place
before I amrived on the scene, and
Elami’s ‘personality’ had been pretty
well dictated by the Japanese, who
were seen as his prime market. When I
arrived the prototype was still there, and
people were making noises about hiring
it out for conventions and shopping
centre promotions. So my job was to

‘ruggedize’ Elami — strengthen his
power supply and propulsion system,
and strengthen his image. In short, make
him into a MAN!

We souped up the wheel drivers, with
bigger motors and a feedback system
that would apply maximum current to
get Elami moving, and then reduce the
power once he was up to speed. The
motors were controlled via a long cable
by two handheld front-back switches,
bulldozer style. Push them both forward
and Elami would lurch into action, pull
both back and he would rcverse, and one
switch at a time would make him tumn.

We replaced the TV-monitor face with
a pair of bicycle tail-lights for eyes,
fitted with funny glasses, a big false
nose, and a moustache. The mouth be-
came a variable bar-LED display that
worked from rectified speaker audio, so
Elami’s mouth opened and closed as he
spoke. We installed a big speaker in his
belly, driven by a 20-watt amplifier, so
Elami didn’t really speak — he bel-
lowed. We installed a solenoid-operated
gripper on his right arm so he could
carry things, or pinch ladies’ bottoms.

Elami’s public debut was at a function
to launch a new automotive paint, where
he was required to make a speech. The
original speech synthesizer had been
replaced by an Apple computer at the
end of the control cable, running a
software package called SAM or
‘Software Automatic Mouth’. This was
programmed to deliver the entire spiel
about the new paint, fully synthesized.
The audience loved it, and we were in
the hire-a-robot business.

Elami’s next job was at a compulcr
convention, in the prcsence of the
Premier, industry lcaders, top burcau-
crats, and other bigwigs. By now his
new ‘manhood’ had devcloped into a
cross between W.C. Ficlds and the Barry
Humphries character Sir Les Patterson.
We had prepared a menu of appropriate
comments on the spcech synthesizer;
press a number key and out it came. We
could also plug in a microphone for
more ad-lib comments.

Elami began his performance with
‘Good morning Senator Grimes, and
welcome to the show!’, He then backed
away, to stand at polite attention as
Senator Grimes delivered the opening
speech. So far, so good.

But then the government officials
came on, verbally slapping themselvcs
on the backs for deeds supposedly well
done for the local electronics industry,
and promising morc. Elami couldn’t
restrain himself, and he crupted at full
synthesized volume with a sarcastic ‘Ha,
Ha, HA!Y

Mouths dropped. Eyes shot daggers at
Elami, who stood there looking in-
nocent. Elami’s operators looked even
more innocent. But Elami wasn’t
finished yet.

We had leammed that the speech syn-
thesizer could do pretty good sound ef-
fects as well as words, and Elami was
prepared. Once the speeches were over,
the captains of industry stood in little
groups, drinking their drinks and cook-
ing up business deals.

Elami decided to join them. We
jammed the control switches forward
and Elami charged out onto the floor at
full tilt. When the group he was aimed at
was about to scatter in terror, we threw
the switches into full reverse. Elami lur-
ched and skidded to a stop, rocked back
and forth, flashed his tail-light eyes, and
then emitted an car-shattering belch. He
then spun around toward another group
to repeat the performance.

From then on we were known far and
wide as ‘those guys with that bloody
robot’. But at lcast we were known, and
Elami got quitc a few more jobs making
a public nuisance of himself. Eventually
the novelty wore off — everyonc had
already seen Elami and learned to steer
clear — and he spent several months in
exile sitting in the comer on our
workbench.

But then one day a knight in shining
armour came along, in the form of an
entreprencur from Sydney. ‘I’m going to
take you away from all this’, he said.
‘I’'m going to make you a big star’. And
off Elami went, to find his fortune in the
big smoke.

We never heard from him again, Did
Elami break into the Sydney show-biz
scene? With his new masters, did he
continue his vile habits, or did he be-
come civilized? Let’s hope he’s not too
civilized, I’d hate to see him as a wimpy
‘clectronic friend’ again. Elami might
have been a bit rough, but he was lov-
able, too. <

Discovering
VINTAGE RADIO

Enjoy reading about vintage radio?
If so, you'll enjoy Peter Lankshear’s
new book. We've collected together
34 of his most popular articles on the
subject, and reprinted them to form a
higl‘ﬂy readable introduction to this
fascinating subject.

Now available from your news-
agent for $4.95. If ordering by mail,
add $2 to cover packing and postage.

Federal Publishing Company,
PO Box 199,.
Alexandria, NSW 2015
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Puzzling faults that needed a
certain amount of theory to track down

This month we have a couple of stories from my own bench — and stories with a difference. Each
inits own way shows a kind of fault that requires more knowledge oftheory than practical experience,
if it is to be tracked down and eventually solved. Yet in both cases, the cause turned out to be a

relatively simple ‘low tech’ one.

The first of the stories is about a colour
TV receiver. When I began to write the
report, the problem still existed and ap-
peared so complicated that I was worried
that I might never finish the job. Now
that it is finished, I know that the fault
was so simple and so silly that I am al-
most embarrassed to tell about it. Ah
well, here goes...

It concems a Sharp colour television
set, a model DV4884. This is an
elaborate stereo table model, with a 20"
screen and detachable satellite speakers.
It also features a dockable infra-red
remote control,

When it first arrived, it would not do
anything. Although the fuses were all in-
tact and power was reaching the power
transformer, there was no sign of life
anywhere on the chassis.

In fact, this problem turned out to be

Test Pattern
Generator

Colour bars, grey scale, and seven other
useful patterns in a pocket size format.
That's Sadelta's MC11B  $460 + tax.

Peter C. Lacey Services Pty. Ltd.

P.0. Box 678 (74Fulton Rd.) Mount Eliza 3930
Tel:(03)775 2226 Fax:(03)787 3460 ACN006893438

READER INFO NO. 11

quite easy to solve. It concerned a small,
secondary power transformer mounted
on one of the PCB’s. The purpose of the
transformer was to provide a 12V rail to
the remote control receiver when the set
was in ‘standby’ mode.

In this case, the transformer primary
had gone open circuit and without the
12V rail, the remote control receiver had
gone to sleep. This is another example of
those products that cannot be operated
without the remote control,

This time the circuitry had failed —
but what if the RC handpiece had been
lost? Or if the battery had gone flat? The
entire TV would have been just useless
junk, unti! suitable replacements could
be obtained — providing they could be
obtained.

I strongly recommend to my customers
that they avoid like the plague any device
that cannot be operated by front-panel
push buttons alone. Remote controls are
a great convenience, but they are a dam-
nable nuisance if they can’t be found or
won't work,

The easiest way to check is to see that

every button on the remote control has a

corresponding button on the front panel.
With some remote controls, that would
mean a front panel covered with seldom-
or never-used buttons. But at least all the
main ones should be available.

(Come on, you've been on that soap
box for long enough — Ed.)

Anyway, I was able to prove the point
(about this Sharp remote control) by im-
porting 12V AC from a small powerpack
to the secondary side of the transformer.
This allowed the set to be switched on,
and indicated that there were no other ob-
vious faults to be corrected.

I placed an order for a replacement
transformer and put the set aside to await
its arrival.

The new transformer went in without
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any hitches and the set was soon tidied
up, ready to go back to its owner.

Display had gone

Unfortunately, the owner didn’t have it
for very long when he was on the phone
again, asking as to where the ON
SCREEN display had gone.

I had to admit to complete ignorance
about the display. It just goes to show
how complacent one can get.

When I had fired up the set, I had
pressed button number 2 and up came
channel 2. Keying in ‘28’ had produced
channel 28, and similarly for all the other
channels. It simply didn’t occur to me
that there was no channel display
anywhere on the set — neither on the
cabinet nor on screen.

Now that the owner was complaining,
I realised that I had not seen any on-
screen display and that if there had been
such before, then we still had a problem
and the set would have to come back.

Which it soon did...

On the bench I began what I hoped
would be a systematic search for the
problem. The first hunt was for any loose
or misplaced plugs or leads.

The works in this set comprise half a
dozen or more separate boards, each con-
nected with the others via numerous mul-
tiple leads. Any one of these loose or
broken could account for the loss of the
display. But I could find nothing of the
kind. So I began a careful reading of the
circuit diagram, to appraise myself of the
way the display is generated and
delivered to the picture tube. Unfor-
tunately, the information on the diagram
is little better than useless in explaining
how the system works.

To begin with, I had to find out where
the characters were generated, and this
was in no way clear. Eventually, I found
the source on the Remote Control board,
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THE SERVICEMAN

in the middle of IC2001, a 64-pin LSI
chip that also ran the remote control and
the tuning functions.

Which didn’t help things at all, be-
cause both the remote controls and the
tuning were working perfectly. Although
there is a possibility that part of a chip
could fail, lcaving the rest unaffected, it’s
not a very likely scenario. Like union
stop-work activities, it’s usually a matter
of ‘One out, All out!’

So for the time being, I decided to con-
sider that the chip was OK, and that the
cause of the trouble lay elsewhere. I was
prepared to change my mind later, but for
now I would search along the signal path
towards the picture tube.

It was at this point that I realised that
there were two distinct signal paths in-
volved with the ‘Digital Sign’, as Sharp
chooses to call it. It was a three-colour
display and entailed scparate red and
green signals, to produce red, green and
yellow ‘signs’.

These passed through emitter fol-
lowers Q2018 and Q2020, on their way
to the tube, so anything that throttled the
trangistors would blank the signals, But
voltage measurecments around both tran-
sistors revealed nothing out of place.
They should both be processing any sig-
nal presented to their bases.

My next test was to look for some kind
of signal into or out of these two transis-
tors. I stoked up the CRO and set every-
thing up to look at the waveforms,
Except that there were no waveforms to
be looked at...

I had expected that there would be
something coming out of the chip on the
two signal lines. Either that, or some-
thing going into the chip on the line
marked ‘blanking’. But therc was no sign
of anything, anywhere.

With 64 pins to look at, I didn’t relish
doing a voltage check around the chip.
But a further examination of the circuit
diagram showed that only 24 of the 64
pins were associated with the on-screen
display. So I began to think that a voltage
check would not be so tedious after all.

And in fact it wasn’t all that terrible.
Most of the voltages were reasonably
close to the figures given on the diagram.
The exceptions were the two signal out-
put lines. These should have been zero on
the green line, and 4.9V on the red line.
But they were both about 3V.

I didn’t know what to make of these
voltage readings. They could be the
result of a faulty chip, or it could be
that the chip could not develop the

correct voltages because of an external
malfunction.

For some time all I could think of was
that I would have to unsolder 64 pins and
change the chip, if only to prove that the
original chip was not faulty) It wasn’t a
pleasant prospect.

There seemed to be just one more pos-
sibility. I hadn’t checked the blanking
transistors Q2022 and Q2023. If either of
these were faulty, they could con-
ceivably stop the chip from working,
via Q2017 into pin 20 (marked DSK,
whatever that means!)

In fact, that last comment was indica-
tive of all the troubl¢ I was having with
this set. All of the pins on this chip had
labels, but most were quite unintelligible:
TCI, TCR, bar CC1, CC2 and CC3 ctc.
The only ones that made any sensc were
Red, Gm, Blk and OSC.

Fault of the Month

National NV-370 VCR

SYMPTOM: No activity. There is no
clock, no display and no functions. All
rails from the power supply are present,
although somewhat high, and the power
indicator LED is on continuously.

CURE: R1011, a 0.39 ohm 1/4W fusible
resistor, was open circuit. This resistor
feeds the main 5V regulator transistor
and without it, there can be no activity in
the main microprocessor.

This information is supplied by courtesy
of the Tasmanian Branch of The
Electronics Technicians' Institute of
Australia (TETIA). Contributions should
be sent to J. Lawler, 16 Adina Street,
Geilston Bay, Tasmania 7015.

That last label prompted another
line of thought. OSC was obviously
some kind of timing gencrator, so if
that was not running, there may well be
no display.

Thoughts along these lines were ac-
celerated when I traced the OSC line to
what appeared to be the oscillator chip,
IC2004, and noticed alongside it a trim-
pot marked ‘Sign-H adj’.

If this control really did adjust the
height of the display, its failurc may have
reduced the height to zero, a symptom
remarkably like the one I had in front of
me. It took very little time to find that the
oscillator was running, at approximately
4MHz, and was delivering about half a
volt to the chip. So another useful lead
had come to naught.

By this time I had wasted several
hours on this sct and I had to put it
aside, to get on with some more
profitable work. But I couldn’t forget
the problem, and over the next few
days it gave me considerable angst.

50 ELECTRONICS Australia, September 1992

And it came to pass that a week later
I was talking to a colleague about this
and that, and just happened to mention
the Sharp with the ‘off screen’ on-
screen display.

My story prompted him to recollect
that he had once had a similar problem in
that particular model. So he got out his
copy of the manual, to sec if it would
refresh his memory enough for him to
recall the full detaifs.

In the cvent, his trouble was quite dif-
ferent and of no help to me. But while he
had the manual out, he checked all that I
had found and reluctantly agreed with
me that it looked as though the chip
would have to come out.

Sync inputs?

Then he had another thought. He asked
me if I had checked the horizontal and
vertical sync input to IC2001.

I had to admit that I hadn’t realised
there was a sync input to the chip. Yet a
little cogitation showed that some way to
lock the display to the set’s picture was
essential. And line and ficld sync pulses
were the obvious way to do this.

Once having becn alerted to the re-
quirement for a synchronising signal, I
soon found two pins marked respectively
HSY and VSY on IC2001. These were
fed with signals from another board via
two transistors, Q2025 and Q2027.

The ‘other’ board turned out to be the
line output board, and HSY came from a
winding on the line output transformer.
Similarly, VSY came off pin 2 on the ver-
tical oscillator/output chip, IC501.

So, it was back to the CRO and on with
the hunt!

We are very near the end of the story,
now, because there was no sign of
horizontal or vertical sync on the main
chip — or on the sync amplifier transis-
tors, or on the plug that should have
brought the sync from the main board.

At the beginning of this story, I had
checked all the leads coming to the
remotc control board, and found them all
to be firmly fixed. So it looked as though
I was going to find a fault on the main
board, which could stop the sync reach-
ing the lead to the remote control board.

I discounted a broken lead, since
both horizontal and vertical syncs were
missing. A broken wire would have
stopped one, but not both. And two
broken wires would have been some-
what more obvious.

I set about removing the main board
from the cabinet — not a particularly
easy job, since a large power transformer
blocks direct access to the chassis.

With the transformer unscrewed and
moved away from the chassis, I was






about to undo the clips which would
have released the board when I noticed a
small, unoccupied socket tucked away
toward the back of the board.

These sockets are sometimes fitted to
provide a row of test points, for easier
access to parts of the circuit. But this
socket looked too clean and white to
have been exposed since the set was new.
If it was a test point, it should have had a
patina of dust like all the other com-
ponents on the board. So it looked as
though my search for a cause was over.

Except that I couldn’t find a plug that
would fit the socket. In fact, I couldn’t
find any loose plugs anywhere.

Every cable arriving on the main board
was firmly attached, most of them to
clearly visible plugs or sockets, others to
firm but out-of-sight attachments of one
kind or another. But in the case of the
missing plug, it was an attachment of
‘another’ kind altogether.

I found the end of the sync lead on the
remote control board and then traced it
through to the main board. As I ran my
fingers along the cable, it headed not for
the empty socket, but straight for the
heatsink carrying the line output transis-
tor. This heatsink had been punched from
aluminium sheet, leaving four short legs
into which mounting screws had been in-
serted from undemeath the board. This
left the heatsink sitting some Smm above
the PCB, and it was in this Smm gap that
the missing plug had got itself caught.

No amount of pulling on the cable
would release it. I had to poke at the plug
with a screwdriver to push it clear of
the heatsink.

Needless to say, the lost plug fitted the
empty socket, and mating the two res-
tored the missing on-screen display.

I still don’t know how the plug and

socket became separated. It must have
happened when I was working on the set
for the open circuit transformer. I had had
to free the remote control board and turn
it over, so perhaps I pulled a bit hard on
that particular lead and so dislodged it,
without ever noticing. Or it may have
been somewhat loose all the time, and a
gentle tug as I inverted the board was all
that was required to free it.

Whatever the cause, the effect was ag-
gravated by the trap under the heatsink.
If you recall, my first exercise was to
look for loose plugs and sockets. In fact,
the plug was quite firm, but not in it’s
proper socket.

Oh well! You can’t win them all, I sup-
pose. But let it be a lesson to you, as
well as me. Don’t trust a plug and
socket connection until you see them
properly mated. A heatsink is not a satis-
factory connection...

Strange VCR problem

My next story presents a strong case
for another plug-and-socket mystery. As
you will see, reseating a loose plug
seems to have cured the problem,
without in any way explaining why.

With modern video recorders it’s
very easy to get sidetracked into look-
ing for a fault that isn’t there. Or more
correctly, into looking for one type of
fault when the real cause is something
quite different.

This one was an AWA AV12, quite a
few years old now but still in good condi-
tion and working well, until the recent
fault showed up. The complaint was that
the sound failed periodically, accom-
panied by ‘lines’ on the picture.

On the bench, I found that the sound
didn’t really fail, but went very weak and
dropped several octaves in pitch. It was

as if the tape was slowing down intermit-
tently — which indeed it was. Each time
the tape slowed, the picture showed noise
bars (the customer’s ‘lines’) rolling up
the screen.

So, it seemed as if we had an intermit-
tent capstan servo loop. It might have
been the motor, or the drive circuit, or the
servo circuit. The question was, which?

To begin, I checked the drive voltage
to the capstan motor at plug ME. This
should be 3.8V on pin 1 and 0.2V on pin
2. In fact, I found these to be spot on
when the motor was running at its correct
speed, but it rose to 4.5V on pin 1 when-
ever the motor slowed down.

This introduced another problem to
that already existing. In my experience, a
motor slows when its supply voltage
drops, not rises. In practice, a motor
should speed up when the voltage in-
creases. So what was going on?

I wound up the CRO and looked at the
voltage, to see if waveforms had any-
thing to do with the confusing symptoms.
I didn’t really expect to see anything,
since the motor is of the DC persuasion
and the servo control represents only a
small change in the supply voltage.

What I found added confusion upon
confusion, since the normal DC voltage
appeared only while the speed was cor-
rect. As soon as the motor slowed down,
the supply voltage became a 4.5V peak
to peak interrupted DC, with a duty cycle
of about 25-30%.

Well, at least it explained why the
motor slowed when the voltage rose; but
I never did find where the pulsed voltage
was coming from.

Next, I replaced the tape with a test
cassette — a clear plastic frame that can
substitute for the normal cassette, yet still
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allow access to the supply and takeup
reels, tape guides, drum, etc.

With the test cassette in place and the
machine in play mode, there was no sign
of intermittent capstan speed. But of
course, without a tape to provide control
pulses, I had no way of knowing if the
speed was correct or otherwise. Judging
by the sound of the motor, I guessed that
it was approximately right.

There was no sign of the pulsed DC on
the supply to the motor, and the frequen-
cy generator pulses retumed from the
motor, on plug MS, were quite steady.

The frequency generator pulses at plug
MS are shown on the circuit at FG+ and
FG-. In other words, the FG pulses are
floating above ground. So I tried to put

my CRO across the two pins to get some
idea of the peak to peak voltage of the
FG signal.

However, I forgot to isolate the CRO
input and as soon as I touched the probe
ground lead to one of the pins, the
capstan motor took off and headed for a
low earth orbit. I've never heard a small
motor scream so loudly.

And what’s more, I couldn’t stop it
until I pulled the power plug. I had
grabbed for the stop buiton, but with the
machine opened up it was not easy to
identify individual switches. And with
the motor screaming its head off, the
mains lead was an easier target.

Different tape

It was at this time that luck took a hand
in my deliberations. Until this point I had

been testing the machine with the
customer’s own tape. It had been left in
the machine when he delivered it to the
workshop, and it had been convenient to
do my tests using that tape.

However, when I picked up a conven-
tional cassette to check on the control
pulses, I grabbed my own test tape and
loaded it into the machine.

It played, and played, and played —
without the slightest sign of speed
variation. But when I restored the
customer’s tape, the intermittent speed
was back again!

I tried the tape in a machine belonging
to another customer and it, too, had
developed the same intermittent capstan.
Which implied that the fault was actually
a record problem rather than a playback
one, and the result was on the tape and
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This month’s second story Involves a puzzling speed variation problem inan AWA AV12video recorder. The problem turned
out to be In the servo section, and specifically to do with the connections between IC4A0 and the control head. The relevent

section of the schematic is shown here, together with expected scope waveforms.
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could be transferred from one machine to another, rather like
a computer virus. Just to make sure, I took the faulty tape home
and tried it in my own ‘top-of-the-range’ HiFi VCR. It too
developed the intermittent capstan, but in addition it began
flashing the SP/LP indicator, in time with the speed changes.

Working out what had actually happened took some mental
agility. In the normal record mode, a VHS recorder will put
down a control track comprising 25 pulses along each 23.39mm
of tape. Thus, the pulses are 0.9356mm apart. In the LP mode,
tape speed is slowed to half and the control pulses are laid down
only 0.468mm apart.

In the case of the faulty machine, something had caused it to
either increase its pulse rate to 50 per second, or the tape had
slowed down for some reason and the normal 25 per second
pulses had been recorded too close together.

I couldn’t think of any way to determine which scenario was
the right one, so all I could do was to put the machine into
record mode and monitor the pulses being delivered to the AC
head. I hoped that something might show up, and in the mean-
time went about my other jobs around the workshop.

It was while I was connecting my oscilloscope to the control
head that I came across something that may have been respon-
sible for all the trouble. At first, I couldn’t find any pulses at the
control head. The machine seemed to be running correctly, at
the right speed, but there were no pulses that I could detect at
the control head. When I shifted my attention to the Servo
Board, I found plug MP to be in place, but quite loose. This plug
feeds the control pulses to and from the control head, and the
fact that it was loose could account for all the trouble.

I reseated the plug and the control pulses retumed to the
control head. The machine then ran in record mode for two
days, without the slightest irregularity. Tapes recorded during

.that period could be played back on any machine with no sign
of speed changes.

The customer collected his machine and when I checked a
fortnight later, it was still performing perfectly. So whatever the
fault was, it now seems to be cured.

Since then, I have puzzled over the reason for the machine’s
unusual behaviour. If the problem really was an intermittent
control track, caused by the loose plug, I would have expected
the capstan to speed up where the track was missing. (Remem-
ber the test with the CRO probe? Shorting the pulses on that
occasion caused the motor to go into orbit...)

The only mechanism that I can think of that could slow
the motor would be control pulses recorded on tape at less
than normal intervals, either of time or distance. I didn’t
think to try running the machine with the control head
plug disconnected. That might have revealed some anoma-
ly with this particular machine that could explain the
mystery. In the meantime, I can only tell the story as I
found it, and hope that one of our readers can come up
with a more detailed explanation.

As with so many problems related on these pages, both of
these faults were tied in with ‘mechanical’ devices. Switches,
potentiometers, plugs, sockets and any other bits of hardware
are always a source of potential distress.

It’s as well to go over these trouble makers before you pick up
the soldering iron. You’ll quite often cure the trouble without
needing any of the tools normally associated with ‘electronics’

servicing.
That’s all for this month. We have a selection of contributors’
stories for next time. Care to join us? <

LOOKING FOR SEMI'S?

We stock both Japanese & European
types for TV, VCR and
Audio applications.
Phone or fax for a price list
Wagner Electronic Services Pty Ltd.

305 Liverpool Road Ashfield, NSW 2131
Ph: (02) 798 9233 Fax: (02) 798 0017

L2

Transistors-
2SA 2SB 2SC 2SD
2SK BC BD MJ 2N etc.

Integrated Circuits-
ANBAHALALBLCLMM
MB STK TA TDA UPC UPD etc. '
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“THE AUSTRALIAN COMPANY* — the choice is crystal clear
[ ]
Hy-Q International

Be it a Jumbo Jet or a local courier Hy-Q appreciate that
stand down time represents lost revenue — so we have
tailored our operation for efficient, fast service as a world
leader in crystal technology with our bases on four
continents. ... in Australia, Singapore, Great Britain, USA

.. we have the resources and technology to
unequivocally guarantee our quality and service.
H-Q also manufacture and stock Crystal Filiers, Dil
Oscillators, MPU Crystals, Clock Crystals, SPXO and
TCXO Oscillators etc

1 ROSELLA STREET, FRANKSTON,
VICTORIA 3139

(PO. BOX 256, FRANKSTON)
TELEPHONE: (03) 783 9611

FAX: (03) 783 9703

ARE ON THE MOVE....

From July 1st 1992 our offices and factory will be
located at

17 Winterton Road, P/0 Box 210 Clayton 3168

Hy-Q International (Australia) Pty. Ltd.
Phone (03) 562 8222 Fax (03) 562 9009

ACN: 004 765 271
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AUTOMOTIVE
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with MAJOR AL YOUNGER (usAR, Ret)

Engine basics - 3

So far, in our look at engine basics, we've covered the four-stroke cycle, engine efficiency, spark
timing, compression and fuels. This month we look at the ignition system. Even in the latest
vehicles this is still based on one of Dr Kettering’s most valuable inventions, some 70 years ago.

In 1912, Mr Cadillac broke his arm
whilst hand-cranking one of his firm’s
motor cars. Dr John Kettering took a
DC electric motor, added a battery and
— you guessed it, the electric starter
was invented.

To keep the battery charged, Dr Ket-
tering added a generator (actually an-
other motor), driven by the engine when
it was running. Later, one of Thomas
Edison’s inventions was added as well:
head lamps. These were all sold as op-
tions, initially.

The ignition systems in those early
days used either a magneto or an induc-
tion coil driven by a buzzer. But in the
1920’s, Dr Kettering’s improved igni-
tion system was introduced for mass
production. One of the first to use it was
the ‘Father of mass production’, Henry
Ford, who first introduced it in his
Model A, flat-head, four cylinder auto-
mobile. Fig.1 shows the design; of
course it was for a four-cylinder engine,

not an eight. The V8 was not mass pro-
duced until 1931, again by Henry Ford.

Dr Kettering would probably be sur-
prised to learn that his original ignition
system is essentially still being used in
1992, The mechanical contact points
have been replaced with solid state de-
vices, and the turns ratio of the coil has
been changed, but the basic principle
remains.

Dr John Franklin Kettering was bomn
in 1876. Apart from the inventions al-
ready noted above, during World War II
he developed a V8 engine to power mil-
itary tanks, with an unheard-of cylinder
displacement. As I recall, they were
around 750 cubic inches — that’s about
12.3 litres! The engine greatly aided the
Allies in tank development — it was
very reliable, and could be mass pro-
duced. (Yes, Ford built most of them.) It
became known as the ‘Kettering Eight’,
and was later used in Cadillac and Lin-
coln automobiles.

DISTRIBUTOR CAP

BALLAST
RESISTOR

IGNITION
COIL \

DISTRIBUTOR ASSEMBLY |
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Fig.1: The basic Kettering-type ignition system, still in use after 70-odd years.

v
TO SPARK PLUGS

SECONDARY )

ELECTRONICS Australia, September 1992

In 1951, Dr Kettering patented the
first high-compression engine. (Mind
you, I’m an old ‘California Hot Rodder’
— back in 1946, I had a ‘four-banger’
with so much compression I had to use
aviation fuel. Oh well, as my old ‘Hot
Rod’ buddies like Mickey Thompson
would say, “When Detriot-wants a new
idea, they come to California and look
around™.)

In reality, the mass production of high
compression engines was not feasible
until Dr Kettering’s development of an
additive known as tetra-ethylene or
‘ethyl’ — i.e., leaded fuel. (Hence the
old joke: “Is Ethyl in your tank? No,
she’s home doing the washing”)) As
most people know, the lead content in
fuel was to give it anti-knock properties.
Now we’re trying to phase it out...

Dr Kettering devoted his life to the
automotive industry. It will be a long
time, if ever, before someone exceeds
the number of his patents. He passed
away in 1958, at the age of 88.

The spark

The basic Kettering ignition system
provides an electric spark during the
compression stroke, to ignite the air/fuel
mixture, The spark is an arc across the
spark plug electrodes. The spark plug
has a center electrode and ground (the
outer shell), which is electrically con-
nected to the cylinder and engine block.

The spark plug gap distance, the com-
pression ratio and AFR (air/fuel ratio),
are the design factors for the system.
These factors determine how much volt-
age is required to fire the plugs, under
all conditions. With this in mind, the
maximum high voltage pulse is gener-
ally from 20kV to 40kV, depending on
system design.

Once the arc is started, the voltage
required is less because of ionisation of
the gas (ionised gas allows a plasma to
form, and this permits free flow of elec-
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Fig.2: The waveform of a typical high voitage ignition puise, as seen across a
spark piug. The significance of each part of the waveform Is shown.

trons). The arc is sustained long enough
(the ‘burn time’) to ignite all the air/fuel
mixture. Ionisation then ceases.

High voltage circuit

The high voltage pulse (Fig.2) to pro-
vide the spark is generated by the induc-
tive discharge (collapse) of the ignition
coil (an autotransformer). The coil out-
put lead (high tension) goes to the rotor
of the distributor, via the latter’s centre
cap terminal. The rotor distributes the
spark to the appropriate cylinder termi-
nals on the cap, where high-voltage in-
sulated spark plug wires carry it to the
individual plugs.

The distributor (Fig.3) shaft is driven
by the camshaft, at half the speed of the
crankshaft. Therefore, one ignition

—

| Fig.3: A conven-

tional distributor.
The rotating shaft is
driven from the
engine’s camshaft,
and rotates at halif
the speed of the
main crankshaft.
The cam operates
the breaker points,
switching the cur-
rent In the coll pri-
mary, whiie the
rotor directs the HV
spark to each plug
In the correct order.

CENTRIFUGAL
ADVANCE
MECHANISM

pulse is provided to each cylinder’s
plug, every two revolutions of the
crankshaft.

Now let’s review the weird actions of
high voltage. You may remember from
high school the teacher with his Tesla
coil, drawing arcs and grinning. In an
ignition system the wider the spark gap,
the higher the voltage required to jump
the gap. So what happens if there is a
infinite (open) gap? Well, once the high
voltage energy is generated, it has to go
somewhere (ground) or return to its
source.

Here’s what happens in the ignition
system. Let’s assume a spark plug wire
is off, and it’s too far from earth to dis-
charge. The voltage builds up to the
maximum coil output voltage. It appears

TOIGNITION COIL I

-
TO SPARK
PLUGS(8)

CONDENSER [
_/ (CAPACITOR)
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SCaAas

Audiophile Kitsets
Announcing the
release of a unique
loudspeaker Kkitset....

Seas of Norway, present their
latest kitset including their
latest phase plug woofers, and
double chambered tweeters.
This kit has already been
acclaimed in E.A. ( See Au-
gust '92)

" a breakthrough in the price
you need to pay for a set of top
of the line monitor speakers"

"the sound is really quite
stunning"

" the Hobarts offer extremely
flat frequency response, low
distortion, high power han-
dling and an extended bass
response."

Why pay around
$2,000 for similar
quality fully imported
units?

Frequency response 39Hz -18.5Khz -
/+ 3.25dB

Recommended power : amplifiers up
to 150Watts

Hobart Kitset price: includes all
speaker, crossover components,
as well as badges and terminal
plates $649:00
Fully assembled 25mm MDF
cabinets including acoustic foam
and bracing $349:00

For further information ring
Seas Kitsets on (02 )771 3550
CREDIT CARDS WELCOME 1] = )
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at the end of the plug wire and cannot
discharge, so it reverses direction and
tries to return to its source, but will still
be looking for the shortest part to earth
(the engine block and car frame). The
wires have good insulation, so it contin-
ues towards the distributor cap. When it
enters the cap, it unloads by arcing to
earth through many paths — often caus-
ing carbon tracking, or burning through
the distributor cap and rotor. This is dis-
tributor arcing and has destroyed many
distributors — and in later models, the
electronics.

So, the next time you pull the plug
wire off your engine — shame on you.
Another point is that some electronic
systems output up to 80kV, at 300 watts.
Let’s see you tangle with that, and re-
main smiling!

Primary circuit

The low voltage primary side of the
ignition coil circuit (Fig.1) has current
from the battery switched on and off
through it by the breaker points, which
are mechanically controlled by the dis-
tributor rotor. When the points are
closed, they provide an earth path for
the battery through the coil primary —
which immediately saturates the coil.
When the points are opened (Fig.4) the
magnetic field collapses, inducing a
greater voltage (normally 100) in the
primary. This is the voltage that is
stepped up to the kilovolt range by the
coil’s secondary, to drive the plugs.

Before the points close, the coil’s
‘back EMF’ (there is always some) is
transformed back to a lower potential
and stored in the capacitor. This reduces
the saturation time required, and fe-
duces point arcing.

I once held a seminar on ignition sys-
tems. I had prepared about 15 pages on
the operation of the coil, complete with
illustrations. I thought ‘they are really
going to learn today’. But about a quar-
ter of the way through, I noticed people
were yawning. I paused, took a drink of
water, cleared my throat and then ex-
claimed in a loud voice “Gentlemen,
here is what you should know about an
ignition system™.

And here it is: the ignition system is
designed to provide spark for a particu-
lar engine, under all operating condi-
tions. The only improvements over Dr
Kettering’s original design has been bet-
ter coil and ballast resistor design. The
coils don’t burn out as often, and they
heat up less; the same applies to the
ballast resistors.

The ballast resistor is temperature
sensitive and allows a higher voltage at
cold start. They may be located either
inside the coil (‘internal ballast’) or ex-
ternal to it. Some systems use a ballast
resistor that is not temperature sensitive;
these are switched in after the engine
has started.

The waveform of the coil’s primary
current is illustrated in Fig.4. The pri-
mary current increases with time after
the points close (a), building up energy
in the coil’s magnetic field. At the in-
stant the points open, the current begins

POINTS

each cylinder’s four-stroke cycle.
Therefore, the timing must be in-
creased. This increase in timing is the
‘spark advance’, which is done by rotat-
ing the plate on which the breaker
points are mounted.

There are several ways this may be
accomplished. The most common types
use centrifugal force and a vacuum
motor (Fig.3). This type automatically
compensates for atmospheric pressure
(from manifold vacuum), and more
readily senses engine demand changes
(again manifold vacuum).

For some cars, with automatic trans-
mission, the system will retard at idle,
with transmission engagement. This re-

Fig.4: The typical current waveform through the Ignition coll primary winding,
showing how the current builds up before the points open, drops and oscillates
during the spark itself — and then again, before the points close once more.

to fall rapidly — it is during this rapid
drop in primary current that the second-
ary high voltage pulse occurs (b).

The primary current oscillates — the
wavy portion in (¢) — because of the
resonant circuit formed between the coil
and capacitor. The frequency of oscilla-
tion changes when the spark extin-
guishes, as the secondary winding then
has no ‘loading’.

Ignition timing

Here’s an important definition: igni-
tion timing is the point (in degrees) at
which ignition occurs, in comparison to
TDC (top dead centre) of the piston’s
compression stroke.

The point where ignition occurs is ac-
tually some time before TDC. The tim-
ing is therefore specified in terms of
degrees of crankshaft rotation before
TDC, or BTDC. The basic timing is me-
chanically set and is most often adjusted
by rotating the distributor.

As engine speed increases, the time to
burn also increases, as a proportion of
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duces emissions. People who truly un-
derstand ignition systems and the way
they work are switching over to elec-
tronically controlled systems.

Review

Reviewing what we’ve covered this
time, of critical importance is the basic
timing, the breaker points and the plug
gaps. These must be ‘spot on’.

That vacuum plays a major role, too,
and if you do not understand the func-
tions of vacuum, pray — especially
when working on an electronic system.
Many a ‘tech’ has ‘bitten the dust’ over
vacuum problems.

So step one, in fixing an automobile,
starts with checking the timing. If it’s
off — why? Just continue from that
point. You know what’s next: the vac-
uum system,

Next month we’ll discuss the intake,
cooling and electrical systems. Most
know their basic functions, but often
overlook how they effect the engine’s
overall operation. <






5.25" ftem as¢ CHEAP BU
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NO BRAND DISKS

ALL DISKS INCLUDE WRITE PROTECTS & ENV

BOXES OF TEN DISKS
1-9+ 10+

51/4" DS/DD $4.50 $4.40
51/4" DS/HD $8.50 $8.25

LIFETIME WARRANTY

J

LOPES

504+ 100+ 5004+
$4.30 $3.25 $3.50
$8.10 $7.50 $6.60

MEMOREX DISKS

1-9 boxes 104
31/ 'DD $1995 $1895
3 1/2"HD $45.95 $42.95
51/4"DD $14.95 $12.95
51/4"HD $23.95 $22.95

VERBATIM DATALIFE| VERBATIM VALUELIFE|

1-9 boxes 10+
3 1/2"DD $23.95 $22.95
3 1/2"HD $44.50 $42.50
51/4"DD $17.95 $16.95
5 1/4"HD $24.95 $22.95

X DISK PRICES! 3.5" from 60¢

1-9 boxes 10+
3 1/2"DD $21.95 $19.95
3 1/2"HD $39.95 $37.95
51/4"DD $11.95 $10.95

31/2" DS/DD $7.90 $7.70 $7.50 $7.00 $6.00 5 1/4"HD $18.95 $16.95

3 1/2" DS/HD $14.95 $13.75 $13.50 $12.00 $10.00
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SAVE! SAVE SAVE! [SUPA VGA

HARD DRIVE SPECIALS [ ihdesiuié

Prices are without paddle cards MONITOR

40M SEAGATE DRIVE.......$375.00 | [3 YEAR WARRANTY
85M HD 17ms ACCESS VOICE COIL This stylish & reliable monitor has been
2 YEAR WARRANTY............... $475.00 | |designed for Australian conditions and
105M HD 19ms ACCESS $575.00 | |comes with a 3 year warranty.
6M HD 16ms ACCESS VOICE COIL 1Specs: CTR: 14" 90° delection, dark tint,
‘{non glare.
AR WARRANTY............... $649.00 Display Size: 245+/5mm x 180+/-5mm x
180M HD 2 YEAR WARRANTY.$925.00 180+/-5mm
200M HD 12ms ACCESS VOICE COIL

Resolution: (max): 1024 x 768
2 YEAR WARRANTY............... $995.00 Dot Pitch: 0.28" $469.00

3 year

warrant

—e

$119
.. $190
.. $225
... 8275
...$400
$449

286-16/21

386SX-25/31.
386SX-33/39.

386-33 64K CACHE....
386-40 64K CACHE
386-33 128K CACHE..

486SX-25...

486-33 64K CACHE
486-33 256K CACHE..
486-50 256K CACHE..
486-33 EISA

IBM* CARDS
XT HD CONTROLLER
AT HD CONTROLLER...
RS232/SERIAL CLOCK.
MONO COLOUR CARD.
MULT! 11O CARD....
PRINTER CARD.

EGA CARD.........
DIAGNOSTIC CAR

TTL PRINTER.

6M AT EX/EXP.
FAXCARD..........
4PORT SERIAL CARD..
2 WAY FDD CONT (360)
RS/232 SERIAL CARD

GAMES CARD......

AT S/P/G 2 S/P/G..- N

4 WAY CONTROLLER
(360-1.44M)... i
2 WAY FDD CONTROLLER |
(360-1.44M)...
CLOCK CARD...

SMART DRIVE ADAPTOR

LQ 100/ ACTION PRINTE
NEC PINWRITER P3...
NEC PINWRITER PS...
SEIKOSHA BP5420...
CITIZEN 120D...

19 1099 100+
$2.95 $2.75 $2.50
$7.95 $7.75 $7.50
44256-07....$8.95 $8.50 $7.95
SIMMS 1-9 10-24 254 100+
1Mx9-70 $59 $52 $48 $45
256K-80 $21 $19  $17 $15
4Mx 9-80 $239 $219 $199 $185
SIPPS 1M x 9-80

$79 $69 $59 $55

41256-08
44256-08

IDE /O FDC... e
512K/576K RAM CARD.
VGA CARD 16 BIT 250K...
VGA CARD 16 BIT 512K..
VGA CARD 16 BIT (1MEG)..

SAVE ON OUR GREAT RANGE OF EPSON PRINTERS

LX-400 80 Cot, 9 Pin Dot LQ-860 80 Col, 24Pin Dot Matrix’
Matrix, 180 Cps Draft é;k\ 295 Cpe Draft,98 CPS LQ, Colour
30 Cps NLQ, Pull Tractor ! i =

C22054 b

$Q-2550 80 Col, 24 Nozzel
ink jet, 600 Cps Draft, 198
Cps LQ, Push Tractor,
Smart Park Feature,

Standard,Push Tractor Smart Park

LQ-1070 136 Col, 24 Pin Dot
Mavtrix, 252 Cps Draft, 84 Cps
NLQ, Scalabie Fonts, 8 to 32
point, 11 LQ Fonts, 360 x 360
DPI, Top, Rear, Bottom, and
Front Paper Feedpaths,
Convertable Push/Pull Tractor

1X-850 80 Cof, 9 Pin Dot
Matrix, 240 Cps Draft

48 Cps NLQ, Push Tractor,
Smart Park Feature

LQ-400 80 Col, 24 Pin Dot
Matrix, 180 Cps Draft, 60 NLQ

Pull Tractor
€22070..... ...$439
FX-85080Col, 9 Pin Dot

Matrix, 264 Cps Cralt
54 Cps NLQ Push Tractor
Smart Park Feature

LQ-570 80 Col, 24 Pin Dot
Matrix, 252 Cps Draft, 84
Cps, NLQ Scalabte Fonts
8 to 32 points, 11 LQ Fonts
360 x 360 DPI, Top, Rear,
Bottom and Front paper
feed paths, Convertabie
Push/Puil Tractor,

LQ-1170 136 Col, 24 Fin Dot
Matrix, 350 Cps Draft, 110 Cpe
NLQ, Scslable Fonts, 8 to 32
point, 11 LQ Fonts, 360 x 360
DPI, Top, Resr, Bottom, and
Front Paper Feedpaths,
Convertable Push/Pull Tractor
$1,149

FX-1050 136 Cot, 9 Pin Dot
Matrix, 264 Cps Drafi, 54
Cps NLQ, Push Tractor,
Smart Park Feature.
LQ-870 80 Col, 24 Pin Dot
Matrix,330 Cps Draft, 110
Cps NLQ, Scalable Fonts,

8 10 32 points, 11LQ Fonts ,
360 x 360 DPI, Top, Rear,
Botiom, & Front paper Feed
paths Convertable Push/Pull
Traclor.

LQ-1060 136 Col, 24Pin Dot Matrix’
292 Cpe Draft, 98 Cpa LQ, Colour
Standard,Push Tractor, Smart

Park Festure.

$Q-850 80 Cot, 24 Nozzel
ink jet. 600 Cps Drafi, 198
Cps LQ. Push Tractor,
Smart Park Feature.
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LQ-2550 136 Col, 24Pin Dot Matrix’

400 Cpe Draft,133 LQ Colowr
Stendard,Push Tractor, Smart

Park Feature.
$2,049

LQ 100 80 Col, 24 Pin Dot Matrix
200 Cps Draft, 72 LQ, Friction paper
feed, 6 resident fonts, Very compact

TOLL FREE
MAIL ORDER

HOTLINE: 008 33 5757

(ORDERS ONLY)
ENQUIRIES: (03) 543 7877

ROD IRVING ELECTRONICS Pty. Ltd. acn.oos 428 437

HEAD OFFICE: 56 RENVER RD, CLAY'TON. PH:(03) 543 2166. FAX (03) 543 2648
CITY 48 A'BECKETT ST. MELBOURNE. PH. 663 6151 / 639 1640. FAX: 639 1641,
OAKLEIGH: 240C HUNTINGDALE RD, OAKLEIGH. PH: 562 8939
NORTHCOTE 425 HIGH ST. NORTHCOTE, PH. 489 8866. FAX: 489 8131.
SYDNEY:74 PARRAMATTA RD, STANMORE. PH: (02) 519 3134. FAX: (02) 519 3868
BLUESTAR COMPUTERS: 271 MAROONDAH HWY. RINGWOOD. PH: (03) 870 1800

Postage rates
$1-$9.99.....$3.00
$10 - $24.99..$3.50
$25 - $49.99..34.50
$50 - $99.99..$6.00
$100 - $199...$7.00
$200 - $500...FREE
$500 PLUS ..FREE

Thess postage
rates are basic
postage only up lo
5Kg. Road freight,
bulky & Faglle
lema wil be
charged at different
rame
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ENCAPSULATED

SOLAR

CELL MODULE
.45V 200mA

These are ideal for simple solar
xperimemts. Can be connected
with other solar cells.

Z19001

SOLAR MOTOR KIT

This is a great starter kit
consisting of a 0.9V 400mA solar
cell and a small motor with a 48"
wire. Great for beginner or just
the curious!

Z19040................ $9.95

EDUCATIONAL SOLAR
ENERGY KIT.

Learn what solar power is and
how to build your own solar
system. With this great kit you
can make an electrical circuit
Learn how to increase voltage,
learn how to increase current,
learn how to make a solar panel,
use solar power to produce the
energy for a radio, calculator
battery charger or 1.5V cassette

player
Z19042............. $22.95

SOLAR WOODEN
MODELS
Build great little solar powered
wooden modeis with this kit!
There are 3 different models to
choose from a helicopter with
working motor, seropiane with
working motor and gramophone
that piays music.
Each kit contains a set of precut
plywood, PVA cement, assembly
instruction sheet, solar cell
module, musical IC or small DC
motor, wire and sand paper.
219044

Aeroplane........... $19.95
Z19046
Gramophone.....$19.95
219048
Helicopter........... $19.95

SOLAR BATTERY
CHARGER FOR 'AA’
SIZE BATTERIES
Z19050.......coviueune $12.95

~
B3
SOLAR BICYCLE
WARNING LIGHT AND

BATTERY CHARGER.
for 2 'AA’ size batteries

; "3'?5
&

SOLAR MUSICAL
KEYCHAIN WITH LIGHT.

Never jose your keys again with
this clever litde device.

The solar powered keychain with
fight will let you find where you
teft your keys where you left
them just by listening to music.
The solar powered light will
always let you find that illusive
keyhole in the dark. A very
handy idea and all run on FREE
power! :

Z19060......ccceeemaens $4.95

SOLAR CAR BATTERY
CHARGER

Never worry about your car
battery going flat when left
without being used over a
prolonged period of time.
Simply place the solar power
unit on yowr dash or near &
window in your garage and plug
itinto your car cigarette lighter.
The unit consists of solar cells
in a housing with 1 metre of
cable and cigarette lighter plug.
219054

KEYCHAIN BATTERY
ANALYZER FOR
TESTING ALL SIZES OF
BATTERIES

w
TNXL NN g g

12V. Voc 16V (max) 18V
Isc 400mA (max) 500mA
Z19028.............. $99.00

12V Voc 16V (max) 18V
Isc 800mA (max) 1000mA

12V 16V (max) 18V
Isc 1200mA (max) 1500mA
Z19038.......coeueene $299.00

(=]

L-SHAPED CORNER
BRACKETS

60 x 18mm

Pack of 4
H11860.......cceeuenen $4.95

BONDED HEATSINKS
IDEAL FOR HOT IC'S
Length 32mm

H10668.......c. . covneneesannans $2.95

Length 19mm

H10670.........ccocemvenennees $2.50
————————

RIBBON CABLE

Colour: Multi. Reel size: 100m
12 conductor flat rainbow cable.
Each 1.2mm diameter core is
colour coded and can be easily
separated.

Conductors 12x7

strands/0.12mm
PVC: Each with 1.2mm dia.
...$1.95

CB MIC HOLDER
Designed for CB and other
communication microphones.

- Screw mounting

« Mounting slot allows mic to be
quickly removed or reheid.

CRIMP CONNECTORS -
NYLON

Kdeat for joining wires and cables
together

12 amp - Size:0.5-1.5mm -
Gauge: 22-16

100Pcs

+20 amp - Size: 1.5-2.5mm -
Gauge: 16-14
100Pcs............. $15.45
-50 amp - Size" 2.5-6.0mm
Gauge: 12-10

INSULATED STAPLES
For speaker cable and other
figure sight cable,

« Takes cable with a maximum
width of 5 mm.

Pack of

MOUNTING HARDWARE
ARLEC
DEGAUSSING WAND
for colour TV

« Double Insulated

Input:

240 Volt 50Hz 2AMP
Rating :

2 Mins on - 30Minsoff
Field Strength:

4700 AT
Made in Australia
T12316.cccerreennrenes $98.95

MOUNTING HARDWARE

Set of 50 hexagonal nuts
designed for securing inline_
chassis computer “D"
connectors. Fits most standard
size hardware supplied with 9,
15, 19, 23 and 25 “D" type male
and female computer
connectors.

Pack of 50.............. $_7.95

75 OHM 3 WAY

SPLITTER

Splits UHF/VHF/FM signals.

- Input: 1 x 75 ohm screw
terminals.

- Output: 2 x 75 chm screw
terminais (4dB)

1 x 75 ohm with AC power pass
(8dB)

- Bandwidth: §-890MHz

$7 95

CO-PROCCESSORS

CatNo. Type Price
U21841 287XL $210.00
U21851 387DX $459.00

U21854 387SX-16 $310.00
U21855 387SX-25 $335.00
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DISK ENVELOPES
Protect your 5.25" disks from
dust with these disk envelopes
C21020 Qty.

DISK LABELS
(To fit 3.5" disks)

©21022 Cty.
P4 T $1.95
e
|
P
DISK LABELS

& WRITE PROTECTS
(To fit 5.25" disks)
C21021 Qty. 25 labels & 25 write

A-4 COPY PAPER

80 GMS WHITE
RECOMMENDED FOR HIGH
SPEED COPIERS/LASER
PRINTERS. ALSO AVAILABLE
IN RECYCLED PAPER

[

3.5" HARD DRIVE
MOUNTING KIT

2 Universial brackets with
screws to mount 3.5" hard
drives Into computer cases
X197 1 ciirmmenasansnnes! $9.95

$7.95






INCREASE YOUR PRODUCTIVITY
WITH THESE GREAT SOFTWARE PACKAGES

Yes! You can
teach an old

computer

new tricks. CL s L ]
Got a dog of a computer? (" L)
Can't get it to do what you want it to do?

Do you think you should get more out of your
computer and know that you could if only you had
the right operating system?

Well here it is!

IBM's OS/2 version 2.

No more thinking of how your going to work your
computer the most effective way. Now you can keep
your mind on the Job and not the computer,

0S/2 makes even the most difficult tasks much
simpler.

Your mouse can how manage files, programs,
printers, and modems simply and quickly.

The same goes for operating software. It's a breeze
with the new 0S/2.

The amount of time you'll save by multitasking with
0S/2 will amaze you and your clients. And 0S/2's
safety features protect you from losing your work. If
one application drops out you don't lose the others.
Also your machine will be prepared for the future
because 0S/2 offers 32 bit speed so you will be able
to accept future applications written for 32 bit
hardware.

So let your computer off its leash and watch it
perform tricks you only dreamed about!

J83025............$205.00
WordPerfectss:

The power, flexibility, and ease of

use of WordPerfect have made it the
world's best selling word processor, =
New advanced features, additions to old . o
tavorites, and outstanding customer )
support continue the tradition of excellence.

Pull-Down Menus and Mouse Support

Access any features by using function key, pull-down
menus, or a mouse. Columns

Create up to 24 newspapers-style columns (snaking) or
parallel (side-by-side) columns at any point in a document.
The columns appear on the screen as they will be printed.
Table/Spreadsheets

The Tables teature lets you create, with ease, up to 32,765
rows and 32 columns of tabular data automatically
enclosed in graphic lines.
Speller/Thesaurus/Hyphenation

The WordPerfect 115,000-word Speller checks for spelling,
typographical errors, repeated words, and makes
Hyphenation easy. An extensive thesaurus helps you to find
synonyms and antonyms. Printing /Fonts
WordPerfect supports over 450 dot-matrix, and aitered at
random without aftecting margins, tabs,or column
definitions With a graphics printer, you can print any of the
over 1,700 characters supported. Text and Graphics
The ability to integrate text and graphics makes it easy to
produce any type of document incorporating figures,
diagram, logos, or pictures. Compatible with most popular
graphics programs, WordPerfect enables you to place
graphic images anywhere in a document. Preview

The Freview features enables you to display an entire page
of text and graphics at once. View facing pages together or
“zoom In" on a single page for a closer look.

J85070...............$459.00

WordPerfect

NEW PRODUCTS

P.V.C DUCT TAPE
A hundred uses. When you
need a strong hold on
something grab the
multipurpose duct tape. it's
self adhesive, easy to tear
and conforms well. it's
waterproof Great for Joining
and repairing plastic.
50mm x 30m

WATERPROOF
CLOTH TAPE
Great for temporary repair of
pipes and hoses or anywhere
where areas are moist eg:
basemaents, boats etc. it's self
adhesive and very strong.
24mm x 4.5m
A91040

AUTOMOTIVE BODY
SIDE MOULD TAPE

Has one of your protection
strips on your car come off,
or perhaps one of the cars
badges? Don't fret Simply get
some of this automotive body
side mould tape.

12mm x 5m

Double sided

DOUBLE SIDED

MOUNTING TAPE
Don't ruin your walls by
nailing hooks into them and
then realize it's in the wrong
place!
Use double sided mounting
tape. The convenient and
lightweight way of fixing
posters and pictures to your
walls Self adhesive, high
strength.
Tmm x 12mm x 2m

GAFFA TAPE

Gaffa tape has hundreds of
uses and should be an
essential part of every ones
tools box. Espacially in the
car. It can get you out a lot of
"sticky" situations, eg: Loose
car parts, burst hoses. It
sticks to almost everything.
A real neccessity where there
are cables around where
people can trip up. All you
ROADIES out there come and
pick some of this up for your
gigs.- 25 metres in length
A90010 Black

CAR ALARM STICKERS
Possibly the cheapest theft
deterant around. Place these
stickers on the inside of your
car windows to show that
your car is protected by a
security alarm. Even if you
don't have a car alarm you
can still place them on your
windows to "scare” theives
away.

S$15040

UV EPROM ERASER
WITH TIMER.

This Is not your average

EPROM Eraser!

Sure it erases your

EPROM's quickly and safely

and will erase up to

9 x 24 pin devices in about

40 minutes.(less for less

chips). But with this one

you don't have to waste
your time standing around
waiting for them.

This EPROM eraser has

timer to allow you to "set

and forget”. By using the
timer function you not only
save money by reusing your

EPROM'’s but you also save

precious time by doing

other jobs while the eraser
is working. And you'll never
have to worry about
forgetting to turn it off and

"cooking” your EPROM's.

Choose from a range of

different settings from 15

minutes to 40 minutes

depending on the intansity
of the UV source.

» The chip door has a

conductive foam pad.

+ High intensity at the chip

surface ensures EPROM's

are thoroughly erased.

« Engineered to prevent UV

exposure

SPECS:

Operating Voltage:
100V~120V -50Hz
200V-~240V -50Hz

Power Consumption:8 watts

Timer: 15 to 40 minutes

Capacity: 9 of 24 pins

UV Source Wavelengths:

253.7nm

UV Intensity: 7TmW/ema2

Tube Life: approx. 3000 hrs

Dimensions:

21.7(H) x 6.8(W) x 8(D)cm

X14955 $169.00

-

SPARE UV TUBE FOR
EPROM ERASER

$17.95

LBOURNE: 48 A'Beckett St Ph: (03) 663 6151.

Computer sales: Ph 639 1640
OAKLEIGH: 280C

Rd, Oskieigh. Ph: (03) 562 8939

RTHCOTE : 425 High St Ph: (03) 489 8868
SYDMEY: 74 Paramatta Rd. Stanmore. NS.W.

Ph: (02) 519 3134

ORDER: 56 Rerer Ad, Clayton Vic, 3168,

Ph: (03) 543 7877

Nl Order Hotline: Ph: 008 33 5767,

AN sales tax exniigl ordirs & wheltsale
Wragives %0:RITROMICS WHOLESALE,

5 Renver Ad, Clayten, 3168

Ph. (63) 543 21“ (3 h‘) Fl!‘ (03) 543 2648,

PO BOX 620. CLAVTQ‘. VICTORIA. 3168,

firvors & omizsions excepied. Prices & spacifications subject o change. IBM", PC*,
XT*, AT, are registered rademaerks of
Intermnatonet Business Maciiines.

*Apple lo a trademark of Apple Corporation.







80286-16 CPU

1 MEG RAM EXPANDABLE TO 4 MEG
21Mhz LANDMARK SPEED TEST

1.2M JAPANESE BRAND F.D.D

40M HARD DISK DRIVE 28ms ACCESS
101 EXTENDED "CUCK" KEYBOARD
JAPANESE KEYBOARD SWITCHES

Genuine

Upgradable
DR DOS 6.0
supplied with
every system.
DOS 5 $50 extra

MINI CASE & 200W POWER SUPPLY

Australian, Fully[|:

2 SERIAL, PARALLEL, GAME
4 YEAR PARTS & LABOUR WA

PORTS
RRANTY

512K VGA CARD. IBM* COMPATIBLE
SPREADSHEET, WORDPROCESSOR & DATABASE

SOFTWARE INCLUDED. $1 24

9 TAX INC.

{803865X-16 CPU
|1 MEG RAM EXP TO 8 MEG

“]21Mhz LANDMARK SPEED TEST

11.2M JAPANESE F.D.D. 512K VGA CARD
“]40M HARD DISK DRIVE,

1101 EXTENDED "CUCK" KEYBOARD

| MINI CASE & 200w POWER SUPPLY
SUPA VGA COLOUR MONITOR (1024 x 768 Res) 0.28" DP| -

Genuine
Australian, Fully
Upgradable
DR DOS 6.0
supplied with
every system.
DOS 5 $50 extra

SUPA VGA COLOUR MONITOR 1024x768 Res 0.28"DP
SERIAL PARALLEL GAMES PORTS
4 YEAR PARTS & LABOUR WARRANTY IBM*
COMPATIBLESPREADSHEET, WORDPROCESSOR &

$1,37

DATABASESOFTWARE
INCLUDED.
* SHAREWARE SOFTWARE
ASSEMBLED & TESTED

IN AUSTRALIA.

TAX
INC.

| [512K vGA cARD..$50
|TO CHANGE A 40M HARD DRIVE TO A

OPTIONAL EXTRAS
ADD PRICE TO BASE SYSTEM COST.
1M VGA CARD..$150

-~ |85M HD add $130

[126M HD add $175

' '|200m HD add $575
|EXTRA RAM

|1 MEG add..$65
WINDOWS 3.00.$69

105M HD..$150
180M HD..$475

2 MEG add..$130
WINDOWS 3.1.$179
SOUND CARDS

" |[SOUND COMMANDER...........ccee0eee.. 5149
~|THUNDER BOARD...

“|SOUNDBLASTER IL....ccccerirnurrrnnnnnn.$229
|SOUNDBLASTER PRO........c.oovueren...$369

FLOPTICAL DRIVE add....

{21 M/BYTE DISC TO SUIT...............$39
1CD ROM DRIVE........coceereerreereeeenennn. $599

$1057 vaxex.

$1,169 raxex

<3assx-31

80386SX 25M CPU
1 MEG RAM EXP TO 8 MEG
31Mhz LANDMARK SPEED TEST
1.2M JAP F.D.D. 512K VGA CARD
40M HARD DISK DRIVE,
101 EXTENDED "CLICK" KEYBOARD | pae'Y ;_,’,'g‘m‘r'.
MINI CASE & 200W POWER SUPPLY
SUPA VGA COLOUR MONITOR 1024 x 768 Res 0.28" D.P
SERIAL PARALLEL GAMES PORTS
4 YEAR PARTS & LABOUR WARRANTY IBM*
COMPATIBLE SPREADSHEET, WORDPROCESSOR &
DATABASESOFTWARE INCLUDED.

* SHAREWARE SOFTWARE $ 1 3 9
b

Australian, Fully
Upgradable
DR DOS 6.0

supplied with

TAX

INC.
IN AUSTRALIA.

RITRON
EXECUTIVE

(_ 386-57 )

80386-33CPU 64K CACHE ON BOARD
MEMORY

|1 MEG RAM EXP TO 16 MEG

57Mhz LANDMARK SPEED TEST

140 MEG HARD DISK
"|1.2M JAPANESE BRAND F.D.D

101 EXTENDED "CLICK" KEYBOARD
SERIAL PARALLEL GAMES PORT
MINI CASE & 200W POWER SUPPLY

=

RITRON
EXECUTIVE

('386-65 )

-

[N L

Genuine

Genuine
Australian, Fully
Upgradable
DR DOS 6.0
supplied with
every system.

DOS 5 $50 extra

SUPA YGA COLOUR MONITOR (1024 x 768 Res) 0.28" DP
512K VGA CARD (256 COLOURS) IBM* COMPATIBLE
4 YEAR PARTS & LABOUR WARRANTY
SPEADSHEET, WORDPROCESSOR & DATABASE

SOFTWARE INCLUDED.
*SHAREWARE SOFTWARE
ASSEMBLED & TESTED
IN AUSTRALIA.

$1,549 wine

$1,319 vaxex

-{80386-40 CPU 64K CACHE ON BOARD

1MEGRAM  EXP TO 16 MEG

65 Mhz LANDMARK SPEED TEST

40 MEG HARD DISK 12ms ACCESS TIME

1.2M JAPANESE BRAND F.D.D

101 EXTENDED "CLICK" KEYBOARD
MINI CASE & 200W POWER SUPPLY

Austraiian, Fully
Upgradable
DR DOS 6.0

supplied with
every system.

DOS 5 $50 extra

SERIAL, PARALLEL, GAMES PORTS 512K VGA CARD
SUPA VGA COLOUR MONITOR (1024 x 768 Res) 0.28" DP
4 YEAR PARTS & LABOUR WARRANTY
SPEADSHEET, WORDPROCESSOR & DATABASE
SOFTWARE {NCLUDED. *SHAREWARE SOFTWARE
ASSEMBLED & TESTED IN AUSTRALIA.

TAX
INC.

$1,57
$1 319 TAX EX.

WITH 200 MEG DRIVE

$2,154 nximc.
$1,819 maxex

ASSEMBLED & TESTED
$1179 raxex

RITRON
EXECUTIVE

(486-75 ) LF

80486SX-20 CPU

1MEG RAM  EXP TO 32 MEG
75Mhz LANDMARK SPEED TEST

40 MEG HARD DISK

1.2M JAPANESE BRAND F.D.D

101 EXTENDED “"CUCK" KEYBOARD
MiNI CASE & 200W POWER SUPPLY

Genuine
Australian, Fully
Upgradable
DR DOS 6.0
supplied with
every system.
DOS 5 $50 extra

4 YEAR PARTS & LABOUR WARRANTY

RITRON
EXECUTIVE

(1486-157 )

80486-33 CPU

256K ON BOARD CACHE. 1 MEG OF RAM
157Mhz LANDMARK SPEED TEST

40 MEG HARD DISK

1.2M JAPANESE BRAND F.D.D

101 EXTENDED “CLICK" KEYBOARD
SERIAL, PARALLEL, GAMES PORTS
512K VGA CARD. IBM* COMPATIBLE

=

RITRON
EXECUTIVE

(486-157 .

Genuine
Australian, Fuily
Upgradable
DR DOS 6.0
supplied with
every system.
DOS 5 $50 extra

T

80486-33 CPU 256K ON BOARD CACHE. 4 MEG OF RAM

157Mhz LANDMARK SPEED TEST

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

3.5" 1.44M JAPANESE BRAND F.D.D

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

SERIAL, PARALLEL, GAMES PORTS, 1MEG VGA CARD |
SUPA VGA COLOUR MONITOR (1024 x 768 Res) 0.28" DP|

SPEADSHEET, WORDPROCESSOR & DATABASE
SOFTWARE INCLUDED. "SHAREWARE SOFTWARE
ASSEMBLED & TESTED IN AUSTRALIA.

$1 699 TAX WITH 200 MEG DRIVE
J

e $2,274 TAX INC.
$1,359 mxex  $1,919 maxex

1$2,199 e

SVGA COLOUR MONITOR (1024 x 768 Resoiution) 0.28"DP
MINI CASE & 200W POWER SUPPLY
4 YEAR PARTS & LABOUR WARRANTY
SPREADSHEET, WORDPROCESSOR & DATABASE SOFTWARE.

WITH 200 MEG DRIVE

$2,774 waxinc

$1,869 maxex. $2,319 mxex

1 MEG VGA CARD.

IBM* COMPATIBLE

Genuine
Austraiian, Fully}
Upgradable
DR DOS 6.0
supplied with
every system.
DOS 5 $50 extra

TOWER CASE & 220W POWER SUPPLY
SUPA VGA COLOUR MONITOR (1024 x 768 Res) 0.28" DP
4 YEAR PARTS & LABOUR WARRANTY
SPEADSHEET, WORDPRCESSOR & DATABASE SOFTWARE.

ASSEMBLED & TESTED
$3 y 295 TAXINC.

IDEAL CAD MACHINE!

IN AUSTRAUIA.
$2,795 TAXEX.

FREIGHT CHARGE BASED ON 35KG All salos tax exempt orders

ROD IRVING ELECTRONICS Est. 1977.

MAIL ORDER HOTLINE: 008 33 57 57. ORDER FAX LINE: (03) 543 4871 ENQUIRES (03) 543 7877
HEAD OFFICE: 56 RENVER RD, CLAYTON. PH: (03) 543 2166. FAX (03) 543 2648
CITY 48 A'BECKETT ST. MELBOURNE. PH. (03) 639 1640, FAX: 639 1641.
OAKLEIGH: 240C HUNTINGDALE RD, OAKLEIGH. PH: (03) 562 8939 FAX: (03) 562 8940
NORTHCOTE 425 HIGH ST. NORTHCOTE, PH. 489 8866. FAX: 489 8131.
SYDNEY:74 PARRAMATTA RD, STANMORE. PH: (02) 519 3134. FAX: (02) 516 5024
BLUESTAR COMPUTERS:
MELBOURNE: 271 MAROONDAH HWY, RINGWOOD, PHONE: (03) 870 1800 FAX:(03) 879 3027
SYDNEY: 115 - 117 PARRAMATTA RD CONCORD. PH: (02) 744 5526 FAX:(02) 744 5405

COMPUTER SYSTEM

Melb-Metro.$12.00
Sydney....... $17.00
Adelaide..... $17.00
Bribane......

Perth....... 331 00
Tasmanie..$53.00

Vic country....$19.00
NSW country.$39.00
S.A country...$39.00
QLD country.$55.00
W.A country..$74.00
Insurance:-
$1/$100 Value.

to : RITRONICS WHOLESALE
56 Renver Rd, Ciayton, Victoria .
Ph: (03) 543 2166  Fax: (03) 543 2648

MAIL ORDER & CORRESPONDENCE
P.O BOX 620, CLAYTON, VICTORIA. 3168.

Errors & ommlssons excepied. Prices & specifications
subject to change. *IBM, PC, XT, AT, are registersd
Wademarks of Inlemational Business Machines.
PRICES AT AUS $ = US $0.74

NEW "BLUESTAR COMPUTERS" STORE NOW OPEN: 115-117 PARRAMATTA RD, CONCORD.







[TT'S FINALLY HAPPENED! |
| ALL RITRON COMPUTER
SYSTEMS COME WITH AN

AMAZING 4 YEAR PARTS

& LABOUR WARRANTY!
GUARANTEED
PEACE OF MIND.

IPTTaTs |, ApITaT (7 | ATPEPYY T2 IR

Dont forget' Rod Irving Electronics are
an established and respected company in
the electronics industry and have been in

the business for over 15 years. We stand

behind our products and our warranty.

Huick §hot.

AVIATOR 5

- AUTHENTIC AIRCRAFT

CONTROL YOKE

- AUTOMATIC CONTROL

YOKE CENTERING

- COMPATIBLE WITH IBM PC,

XT AT AND 386°

- 4 POSITIVE RESPONSE

FIRE BUTTONS

+ REAUSTIC ALNTUDE/LEVEL INDICATOR
-2 DUAL-SPEED TURBO FIRE BUTTONS

« X-AND Y-AXIS TRIM CONTROL SWITCHES
- 6-FOOT CABLE WITH 15-PIN CONNECTOR
- STABIUZING SUCTION CUPS

- 6 U.S MILITARY INSIGNIA STICKERS

$39.95

INTRUDER 5

- OMNIDIRECTIONAL GRIP

- COMPATIBLE WITH IBM PC,

XT, AT AND 386°,

- AUTOMATIC CONTROL

STICK CENTERING

- 2 POSTIVE RESPONSE

FIRE BUTTONS

-2 DUAL-SPEED TURBO

FIRE SELECTORS ‘
- POP-UP FIRE BUTTON COVER

« X AND Y- AXIS SWITCHES

- 6-FOOT CABLE WITH 15-PIN CONNECTOR
- STABILIZING SUCTION CUPS

+ 6 U.S MILITARY INSIGNIA STICKERS

C14240

SUPPORTS 4.77 TO 80MHz

Compilete with Calibration software

FEATURES: hel 503
- Intelligent software controlled game card T
- Compatible with IBM PC/XT/AT/386/486

- Complete with easy-to-use menu driven calibration

software on 5.25” floppy diskette

- Software selectabie clock speed - from 4.77 to 80MHz

- Automatic clock speed sdjustment for advanced users

« Hot-key program for fine-tuning clock speed during game

- 2 15-pin joystick port-aupports 1 or 2 joysticks operation
C14260

QuickShat\(’\
QUICKTRAC 1004y

.\\\ —"

A new concept in Mice!
What do you do when you
haven't got enough room
on your desk to use a mouse?
You get a Quicktrac 100.
Thae latest innovation in mice technology. Unlike a
normal mouse the Quicktrac does not require any
operating space other than that taken up by its tiny
footprint.

You simply have to use your fingers to control the
curser rather than move your whole hand. Use your
thumb to roll the tracking bal! . The Quicktrac 100 is
responsive enough to detect changes without much
thumb movement. The left and right control buttons can
be controlied by your index and right finger,
respectively and the key-lock button by your middie
finger.

They're are great for laptops and notebooks or
anywhere where there is very little desk space.
100% Microsoft Mouse compatible.

Includes Qtrac™ Driver software

QMenu™ Pop-Up Library

Menu making Utility

DB9 to DB25 Adapter.

System Requirements: Any IBM, PC, XT, AT or
compatible computer

+ One 9-pin or 25-pin RS232 serial port.

C14230...............$69.95

LAMINATOR

Is that preclous photo of your

loved ones In your wallet

getting a bit tattery? Don't

lose those precious memories

protect them by laminating them

with your own laminating machine

Important Business cards, membership cards,

recipes etc. last a life time longer when laminated.

Now ROD IRVING ELECTRONICS have imported

this laminator that your budget can afford.

Don't pay hundreds of doilars for some big machine
Pay a 1/4 of the price for an attractive compact laminator
that Is so simple to use. Heats up in only 2 to 3 minutes.
A91100

Laminate Sheets....95mm x 57mm for business cards
A91110 $18.95 pack of 100
Laminate Sheets....156mm x 112mm for photos

$11.95 pack of 24

DO UP YOUR MONITOR & SAVE!

NOW BELOW 1/2 PRICE!
T

MONITOR STAND

- Fits large monitors with feet
separstion up to 10" x 11"
- Eliminates neck craning
- Elevates monitor for increased
comfort.
« Fully adjustable while in use
- Stable 25° tilt 360° tum
- Anti Skid feet
$9.95

D11100 12"
D11102 14"......$12.95

ANT! GLARE SCREEN
Relieve eye strain and
headaches and incresse
production with these anti glare
screens
12" Screen
14" Screen

NEW POWER
OUTLETS

12 WAY POWER
BOARD

This is the big daddy of them ell.
Get the most out of your power
points with this 12 way power
board. Don't kili youself by ioading
up the power point with Double
adaptors. This is the save and neat
way to use 12 appliances out of the
one socket.

Comes with a 1 metre fitted cord
and plug and is rated 10amps,
2400 watts. Also has overload

protection.
.$34.95

PIGGY BACK
EXTENSION LEADS

This Is the new ook in extension
leads. Makes other extension
leads look old fashion!

it's a 240 Volt, 10A extension lead
which is fitted with a socket on
one end and a piggy back double
adaptor plug on the other. Turns
your one point power point into
two while giving you the benefit of
an extension cord.

1 Metre P18060...

2 Metre P18070...

4 Metre P18080...

6 Metre P18090

s

1"’4$)
\ w ]

“"CLICK DOUBLE
ADAPTOR"

Unique dual adaptor. More than just
a double adaptor.

Holds plugs more securely than old
fashioned double adaptors

» 1 x right hended adaptor

« Twin pack with left & right hand
adaptors
P18024......

US/EUROPEAN TO AUST.
MAINS ADAPTOR
Converts any two pin US or
European plug to an Australian
tow pin AC plug

- Designed for use with 240 volt
AC operated appliances
P18012

ROD IRVING ELECTRONICS Pty. Ltd.

Est 1977,  ACN.005 428 437
- HEAD OFFICE: 56 RENVER RD, CLAYTON.
PH: (03) 543 7877. FAX (03) 543 2648.
+ CITY: 48 ABECKETT ST. MELBOURNE.
PH, (03) 663 6151/ (03) 639 1640. FAX: (03) 639 1641.
+ OAKLEIGH: 240C HUNTINGDALE RD, OAKLEIGH.
PH: (03) 562 8939. FAX: (03) 562 8340.
- NORTHCOTE: 425 HIGH ST. NORTHCOTE.
PH.(03) 489 8866. FAX: (03) 489 8131,
+ SYDNEY:74 PARRAMATTA RD, STANMORE.
PH: (02) 519 3134. or (02) 565 1458. FAX: (02) 516 5024.

BLUESTAR COMPUTERS: (COMPUTER PRODUCTS ONLY)
- 271 MAROONDAH HWY, RINGWOOD.
PH: (03) 870 1800. FAX: (03) 879 3027.
+ BLUESTAR COMPUTERS - CONCORD.
(COMPUTER PRODUCTS ONLY)
GROUND FLOOR 115-117 PARRAMATTA RD, CONCORD.
PH: (02) 744 5526. FAX: (02) 744 5405.
« TOLL FREE MAIL ORDER HOTLINE: 008 33 5757.
FAX ORDERS: (03) 543 2648 (STRICTLY ORDERS ONLY)

MAIL ORDER HOTLINE: 008 33 5757

World Radio History

All Sales Tax exempt orders to:
RITRONICS WHOLESALE

56 Renver Rd, Clayton, Victoria.
Ph: (03) 543 2166

Fax: (03) 543 2648

Maii order & Correspondence
P.O BOX 620, Clayton,

Victoria, 3168.







Construction Project:

Low cost
Decision

Maker

Take all the difficulty out of making decisions, with our elegant little Decision Maker. It uses only a
handful of easily available parts, yet offers all the possibilities — ‘Yes’, ‘No’, or ‘Maybe’. And if it's
wrong, at least you can’t be blamed!

by ROBERT PRIESTLY and PETER PHILLIPS

There are times when electronics can
be really useful — like taking the
drudgery out of deciding major issues.
You might think that computers do this
for us now, but have you ever tried as-
king a computer a question like ‘should I
marry this person?” Does an army
general ask a computer ‘should I push
the button?’ No! Because computers are
basically pretty dumb — unlike our
decision maker.

Using state-of-the-art technology (or
close to), the Decision Maker allows
anything of significance to be decided
by merely touching two terminals. The
answer then pops up and voila!

Although we can’t confirm this, we
believe a similar device is used in Can-
berra, although only for the really major
decisions. Perhaps that’s how Sydney’s
third runway got the go ahead!

On a lower level, our decision maker
has great applications in the home. Mum
might use it to decide if it’s pork chops
or stroganoff for tea.

You can let it choose a name for baby, .

even ask it if the egg came before the
chicken; make a Monopoly game less
traumatic, or turn chess into a breeze;
there are no limits. Or perhaps it’s the
‘ideal gift’. Whatever its application,
we’re sure you'll agree that the concept
behind this project has great scope.

The project

This simple idea is the brainchild of
Robert Priestly, who designed it for
promotional purposes. Not his own
promotion (although he well deserves
it!), but promotion for his employer. It’s
a fun idea and one that should appeal to
quite a few readers.

As the lead photo shows, the whole
thing is contained in a small jiffy box,
with three LEDs marked YES, NO and

MAYBE. If you wanted to, extra LEDs
could be added for less definitive
answers.

You could have WE'LL SEE (great for
answering little Johnny’s requests for yet
another R-rated video), or ASK ME
TOMORROW (for the procrastinator).
The presidential utterance of READ MY
LIPS could be included (a great cop-out,
as the project has no lips!), and so on.

DECISION

62 ELECTRONICS Australia, September 1992

The clever thing about this project is
that it has no on-off switch. As soon as
you touch the terminals, the power is
automatically switched on, the decision
is made, and some time later the circuit
goes back to sleep. )

And to let you know it’s thinking, a
highly intelligent ‘squawk’ is produced
while the pads are being touched. The
pitch of the squawk depends on how






This photo shows an exploded view of the project. The transducer and the PCB are held with double-sided adhesive tape
inside the box.

z . hard you press on the pads, and the har-
D1 IC1:a D2

der you press, the more ‘intelligent’ the
s1 sound.

How it works

I = The circuit is based around two IC’s
| — (carefully chosen for their inherent
R1 03 ICL:F IC1:E capacity for logical thinking). When the
i 10M e ‘0 pads are touched, the skin resistance of
the toucher’s fingers causes the oscil-
= L) LR ELD : c2 lator formed by ICla, IC1b, R1 and C1
8 9 6, S 39nF to spring into life.
°<} O<JL l s The frequency of oscillation is deter-
’ mined by C1, Rl and the resistance
= .ou across the pads. The piezo transducer
] 1c2 - T driven by IC1b converts the oscillation
G| 330 = to sound, so you can hear the ‘thinking’
AA—P— process in action.
1

E
ix All diodes 1N4001 . .

3 R3 " odes The oscillator output is connected to
4

5

L BaTTERY

- vce

-
FS
(2

330 ”» Ic1 = 4069 diode D3, which forms a half-wave rec-
» tifier with C2. When the oscillator is
R4 functioning, C2 charges and produces a
logic 1 at the input to IC1f.

As aresult, Q1 is turned on, driven by

L3 oo ICle. This turns the power on to the
LEDs, and power is turned off again
1 when C2 has discharged.

Because the ICs are both CMOS
The Intelilgence of this project Is contained In IC1 and IC2. When the pads are devices, their power consumption is vir-
touched the oscillator around IC1a and IC1b starts, turning on the power to the  tually zero, increasing only when the os-
LEDs and clocking the counter of IC2. Release your fingers and one of the LEDs  cillator is functioning. When idle, the
is left on. circuit therefore takes negligible current,
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Low cost Decision Maker

Touch pads
DECISION MAKER P
I, 1
+ +

YES NO  MAYBE + —t 1

ov S Liiey ‘
(-4
Above: Use this artwork to give the project a R1 . }
finished look. Take a photocopy, spray the copy J |
with lacquer then glue it to the lid of the case. l
Right: The layout for the PCB. Watch the A K

orientation of the diodes, the transistor and the l

LEDs. The long lead of each LED is the anode
terminal. Connect the battery via a 9V battery clip.

and the life of the battery is virtually
equal to its shelf life.
The oscillator is also connected to the

PARTS LIST

Resistors
All 1/4W, 5%:
R1 10M
R2-5 330 ohm

Capacitors

C1  1nF polyester

C2 39nF polyester

Semiconductors

D1-3 1N4001 diode

IC1 4069 CMOS hex inverter

IC2 4017 CMOS Johnson counter

Q1 BC547 NPN transistor

L1-3 Smm LEDs, red, green, orange

S1 piezo transducer (Dick Smith
cat no L-7022)

Miscellaneous

PCB coded RGP, 25mm x 53mm;

jiffy box, 28 x 54 x 83mm;

two 2.5mm metal thread screws and

nuts;

double-sided adhesive tape;

9V battery and battery clip;

hook-up wire

The PCB artwork is shown full
size so you can make your own
board.

f

clock terminal of IC2, via IClc and
IC1d. IC2 is called a Johnson counter
and each output pulses high, one after
the other as long as a clock signal is
present.

To reset the counter after three clock
pulses, the fourth output is connected to
the reset input of the counter.

When the oscillator stops, one of the

. three outputs will be high. The LED

connected to that output will light, and
remain on until the power is removed
when C2 discharges.

(In case you think the output is ran-
dom, note that IC2 is a 4017B, where B
stands for brainy!)

Construction

Construction is very simple, and in-
volves stocking the PCB, fitting the
peripheral components to the box then
connecting them together.

The layout diagram shows where the
components fit, and the only thing to
watch is the orientation of the ICs and
the three diodes. Sockets are not really
necessary unless you don’t trust your
soldering.

The contact pads used in the prototype
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LEDs

were the heads of metal thread screws,
held to the case with metal thread nuts
inside. The three LEDs fit to the lid
of the box and connect to the PCB with
wires about 80mm long.

Note that the cathodes are connected
together, with one wire connecting these
to the PCB. The 9V battery connects via
a battery clip, wired as shown in the
layout diagram.

The transducer used in the prototype is
a piezo device, and is operated by the
AC signal from the oscillator. It is there-
fore not DC operated, although it has a
red and a black lead. In case this has sig-
nificance, connect the red wire to the
positive terminal as shown on the lay-
out diagram.

The easiest way to hold everything in
the case is with double-sided adhesive
tape. In the prototype, the transducer
was fixed to the bottom of the case and
the PCB to one side.

To make the project complete, we’ve
included artwork for a front panel. A
cheap and easy way to fit a front panel to
the box is to photocopy the artwork,
then coat the photocopy with plastic
lacquer. When dry, the plasticised
artwork can be glued to the lid with
spray-on contact glue.

And that’s all there is to this novel
project. The parts are all basic garden-
variety types and the overall cost should
be cheap enough for anyone to build.
And now technology can really help you
decide things. At least I think it can —
blast that battery going flat! &
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Construction Project:

VHF-UHF SPECTRUM ANALYSER

¥ our

VHF/UHF SPECTRUM

ANALYSER ADAPTER - 1

Ever wished you could afford one of those fancy spectrum analysers, which allow you to examine
the spectrum and search for signals — either wanted or unwanted? Now you can build a simple but
quite useful instrument of your own, with this low-cost project. It connects to virtually any CRO, turn-
ing it into a sensitive spectrum analyser which covers three major sections of the VHF and UHF fre-
quency spectrum. And as a bonus, you can even use it as a wideband FM monitoring receiver!

by JIM ROWE

A true laboratory-grade spectrum
analyser costs tens of thousands of dol-
lars, and nowadays offers the ability not
only to detect signals at any part of the
desired frequency spectrum, but also to
measure them quickly and accurately in
terms of amplitude, frequency,
bandwidth and possibly other para-
meters as well. There’s no easy way to
build this kind of instrument yourself,
with the usual facilities available to an
electronics enthusiast.
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However it is certainly possible to build
a much simpler and less expensive instru-
ment, and one which with a little in-
genuity (and the help of various other
instruments) can be used to perform many
of the same functions. Not as quickly, per-
haps, and needless to say not as accurate-
ly, but nevertheless quite well enough to
make it a very handy instrument.

The project to be described in this and
the following article is very much in this
category. It provides all of the circuitry

and controls required to convert almost
any standard oscilloscope or ‘CRO’ (even
an elderly ‘audio’ model) into a sensitive
and easy to use spectrum analyser, cover-
ing three major segments of the
VHF/UHF spectrum: 50 - 10SMHz, 138 -
225MHz and 470 - 870MHz.

These ranges cover many frequency
bands of wide interest: all of the
Australian and New Zealand VHF and
UHF TV channels, most of the FM broad-
casting band, ‘low band’ and ‘high band’






VHF mobile radio bands, the 5>2MHz and
144MHz amateur radio bands, and many
of the UHF bands used for essential ser-
vices and other mobile communications.

How sensitive is the analyser? Typical-
ly you can clearly detect signals of less
than one microvolt, over all of the three
ranges. And although the analyser itself is
not strictly calibrated, its vertical deflec-
tion is reasonably close to logarithmic,
with a law of around 28dB/volt and a
basic dynamic range of over S0dB. A fur-
ther 40dB of adjustment is available with
the RF Gain control, allowing the
analyser to be used to check signals over a
range of more than 90dB — from less
than 1uV to over 30mV. Of course even
larger signals can be handled, using an
external attenuator.

If your ’scope is calibrated, then,
you’ll be able to make quite reasonable
estimates of signal amplitude. Of course
if you have access to a calibrated signal
generator or attenuator, you’ll be able to
make somewhat more accurate meas-
urements...

The analyser provides five stepped ran-
ges for spectrum sweep width, allowing
you to examine the full span of each
range at one extreme, or alternatively
‘zoom’ in at the other to examine a par-
ticular signal or narrow spectrum segment
of interest. The sweeping linearity is not
completely linear, but is reasonably so.

For convenient examination of par-
ticular signals and/or spectrum segments,
the sweep centre frequency is adjustable
using two controls: a six-position
‘Coarse’ switch and a rotary ‘Fine’ con-
trol. Even on the UHF band, these allow
reasonably easy °‘zeroing in’ on any
desired signal.

Again, the centre frequency of the
analyser is not itself calibrated. How-
ever if you have access to a signal gen-
erator (even a modest one) and a digital
counter, it becomes quite easy to use
these as a source of ‘marker’ signals,
which can be used to measure the fre-
quency of any signal in the swept dis-
play. More about this later.

As an added feature, the analyser’s
Sweep Width control has a sixth position,
which allows sweeping to be effectively
stopped at the current ‘centre frequency’
tuning point. In this position the instru-
ment no longer functions as a spectrum
analyser, of course, but now it becomes
an FM receiver — tuned to the current
centre frequency.

An audio output is provided at the rear,
so that if you connect this to a suitable
amplifier, you are then able to monitor
any modulation on the signal at that fre-
quency. By tuning slightly away from the
signal’s carrier, you can even demodulate

Four samples of the kind of spectrum display which can be produced using our
new analyser. Above left Is a sweep of the full UHF band, from below 470MHz to
above 870MHz; above right, a close up of the FM radio band at 100MHz; below
left, a complete TV signal on the upper VHF band, with the video carrier on the
left and the stereo sound carriers on the right; and below right, a 1uV signal at
500MHz is shown in the centre of the sweep.

AM. In this mode, the ‘scope connected
to the analyser’s X and Y outputs tem-
porarily becomes a logarithmic tuning or
‘S’ meter, to assist you in tuning. This is
quite handy, in practice.

The basic detection bandwidth of the
analyser is around 170kHz (-20dB), so
that it’s not capable of the fine resolution
of a true lab instrument. However at the
same time it’s quitc useful, as it will
detect and display reasonably faithfully
many of the signals of general interest.

By the way it would be possible to give
the analyser a narrower bandwidth if
desired, by using a crystal filter. More
about this later.

Two output filter positions are provided
for the analyser’s Y output: a ‘High’ posi-
tion, rolling off at about 30kHz, and a
‘Low’ position where the rolloff is at
3kHz. The filtering in the latter position
reduces the level of ‘noise grass’, and al-
lows easier detection of small signals in
noisy segments of the bands.

Other features of the analyser include a
sweep rate that is adjustable from about
20Hz to 70Hz, and an audio muting con-
trol which functions rather like a conven-
tional ‘squelch’ control, when the
analyser is being used as an FM receiver.

The FM receiver scction of the analyser
uses quadrature detection, and is capable
of providing useful audio from a wide
variety of signals — from wideband FM

broadcast signals down to narrow-devia-
tion mobile communications. But in-
evitably the narow-band signals produce
less audio than wideband FM or TV-
sound signals, so your external amplifier
needs a reasonable amount of gain.

Before we have a closer look at the
analyser and how it works, I should make
a small confession. Development of this
project has taken a lot longer than I'd like
— over three years, in fact. I started it
way back in 1989, in response to a sug-
gestion from Mr Ray Chapman, of Paken-
ham in Victoria.

Mr Chapman wrote in to suggest that a
project along these lines would be very
interesting, and sent details of a simple
unit that he himself had built. He also
very kindly sent copies of articles describ-
ing other small analysers, which had been
published in the UK magazines Wireless
World and Radio Communication, and
also suggested ways in which such a unit
could be made more useful.

After thanking Mr Chapman for what
was an excellent project idea, I started
to work on it — in between lots of other
things, of course. But within a few
weeks I was forced to put it aside, in
order to take more urgent matters. And
somehow it kept getting bypassed, for
the next three years...

A couple of months ago, though, I sud-
denly remembered it — and also realised
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yet again how interesting a project it
would be. So the folder was fished out of
my filing system, and I made a firm
resolution to finish it without delay.
Luckily I had kept adding to the file all of
that time, with information about further
published designs, new IC’s and other
components that seemed suitable, and so
on. So it really wasn’t too hard to pick up,
from where I had left off.

At long last, then, the project has
materialised. No doubt Mr Chapman him-
self has by now given up on ever seeing it
— but hopefully the wait will have been
worthwhile, at least for other readers. All
I can do is apologise for the incredibly
long time it’s taken.

By the way, this has been a most inter-
esting project to develop, and I'm sure if
you build it you’ll find it as satisfying as I
have done. There’s something quite fas-
cinating about being able to tune over the
spectrum, focus in on an interesting signal
‘blip’, check its frequency and amplitude,
and then listen to its modulation to dis-
cover its identity...

How it works

Essentially, a spectrum analyser is a
special kind of radio receiver, where the
tuning is not set to receive a particular
frequency, but is ‘swept’ repeatedly over a
range of frequencies. Generally this is
done by using a tuning system that can be
controlled using a DC voltage, and then
using a low-frequency ‘sawtooth’ signal
to sweep its tuning.

Most spectrum analysers are based on
the superheterodyne principle, as il-
lustrated in Fig.1. Here the incoming sig-
nal is fed to a mixer, where it beats with a
local oscillator in the usual way to
produce sum and difference frequencies.
One of these (usually the difference) be-
comes the ‘IF’ (intermediate frequency),
which is fed through a relatively narrow
filter and then amplified, before passing
to a detector.

In a normal superhet receiver, the local
oscillator would merely be set for a par-
ticular frequency — usually higher than
the desired signal, by a frequency dif-
ference equal to the desired IF. However
here we use a voltage-controlled oscil-
lator (VCO), whose frequency is set by a
combination of two control voltages. One
is an adjustable DC voltage, used to set
the oscillator’s centre frequency, while
the other is the low-frequency AC saw-
tooth signal used to sweep the oscillator
above and below this centre frequency,
over the desired range.

The output from the detector will nor-

mally be proportional to the received sig-
nal strength, at any instant. So if the
receiver is being swept through a range of
frequencies in this way, the detector out-
put will vary according to the strength of
any signals in the swept range. By feeding
the detector output to the Y (vertical)
input of a ’scope, and the sawtooth
sweeping signal itself to the X (horizon-
tal) input of the ’scope, we can therefore
obtain a dynamic graph of incoming sig-
nal amplitude versus frequency.

Of course the selectivity of the system
needs to be fairly high, to ensure that the
analyser can ‘separate’ signals that are
close together. The advantage of using the
kind of modified superhet scheme shown
in Fig.] is that this selectivity can be
provided mainly by the IF filter, as this
stays fixed in its tuning, Laboratory-grade
spectrum analysers generally use a crystal
filter, to achieve very high selectivity.

Note that the basic analyser setup
shown in Fig.1 needs to have quite a few
refinements, in order to produce a practi-
cal instrument.

Generally there needs to be an RF
amplifier ahead of the mixer, to give the
analyser an acceptable noise figure and
image rejection ratio. This means that the
RF amplifier’s tuning also needs to be
controlled by the centre frequency and
sawtooth control signals, along with the
local oscillator.

To allow adjustment of the frequency
range swept by the analyser, the
amplitude of sawtooth signal fed to the
VCO also needs to be variable. A large
amplitude sawtooth sweeps the VCO over
a wide range and gives an overview of a
complete band, while decreasing
amplitudes of sawtooth reduce the swept

* | ANTENNA

MIXER

range, effectively ‘zooming in’ to a par-
ticular part of the spectrum in order to
allow closer examination.

Further possible refinements include
an input attenuator to prevent large
input signals from overloading the
analyser’s ‘front end’; switched IF fil-
ters of different bandwidths, to give ad-
justable selectivity; and a detector
circuit whose DC output varies logarith-
mically with signal level, to make meas-
urements and comparisons easier.

Of course a true lab-grade analyser will
nowadays also tend to have digital fre-

quency measurement and  signal
amplitude measurement facilities built in,
for accurate measurements.

So much for the basic principles, then.
Now let’s look at the actual circuit of our
low-cost analyser project.

The schematic

At the heart of our analyser are two key
components: a varicap tuned VHF/UHF
TV tuner module (M1), and a special
multi-purpose FM receiver chip (U1).
These two components between them
make the whole project possible, because
they perform virtually all of the RF and IF
signal processing. ’

M1 is a standard TV tuner module,
made by the Japanese firm Murata and
known as the TUMUF4EA-721. It is
reasonably widely available, being an up-
dated version of the earlier TUMUR4EA-
706 module which was used in a number
of previous projects: the TV-Derived
Time and Frequency Standard of July/Oc-
tober 1989, the TV Field Strength Meter
of August 1988 and the Improved
Teletext Decoder of June-August 1989.
(The analyser PCB has actually been
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Fig.1: The basic block diagram for a heterodyne type spectrum analyser using an
oscilloscope as its X-Y display. The local oscillator is a VCO, whose frequency is
controlled using both a DC voltage and a sawtooth wave.
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designed to operate with either module,
so if you have one of the earlier units this
can be used.)

Inside the module there are basically
two complete tuners, one tuning the two
VHF bands and diode-switched between
them, and the other tuning the UHF band.

Both tuners share a common RF input,
with high-pass and low-pass filtering to
direct the incoming signals each way, and
they also share a common mixer/IF out-
put stage with relatively broad tuning
centred on about 34MHz.

Both tuners feature RF amplifier stages
using dual-gate MOSFETs, with gain
control achieved by varying the voltage
on G2 of each device. The common gain
control voltage for both RF stages is fed
in via the ‘AGC’ pin (pin 5).

Bipolar transistors are used for the
mixers and local oscillators of both
tuners. Varicap tuning is used throughout,
with the tuning voltage fed in via a com-
mon ‘VC’ pin (pin 7). It is this pin which
we use in our analyser to perform both the
sweeping and centre frequency control.

Apart from the tuning varicaps, the cir-
cuitty of the module is designed to
operate from a nominal 9V DC supply.
This is supplied continuously to the
shared mixer output circuitry, via the
‘BM’ pin (pin 2), but is switched to one of
three additional pins to achieve operation
on the three bands. Thus when +9V is
connected to the ‘BL’ pin (pin 4) the VHF
tuner is activated and operates on the
lower VHF band, while if the +9V is con-
nected to the ‘BH’ pin (pin 6), the same
tuner is activated but on the upper VHF
band. Finally if the +9V is fed to the ‘BU’
pin (pin 8), the UHF tuner operates. In our
present circuit, switch S1 performs this
band switching function.

Both tuners inside the module provide
around 30dB of overall power gain, vary-

ing from a minimum of 24dB to a maxi-
mum of 38-40dB, on the various bands.
Maximum gain is achieved with +6.3V
applied to the ‘AGC’ pin, reducing by
typically more than 40dB as this voltage
is lowered to OV.-In our circuit poten-
tiometer RV1 is used to vary this voltage,
and provides a manual RF Gain control.

The remaining pin of the module is pin
3. This is labelled ‘AFC’, and is used for
automatic fine tuning when the tuner
module is used in a TV receiver. Here we
simply connect it to a voltage divider
providing +4.5V.,

Because the module is designed
originally as a TV tuner, it is a relatively
broad-band device. The IF output, al-
though centred on about 34MHz, actually
extends from about 31MHz to 37MHz —
about 6MHz, to span the full width of a
TV signal. Needless to say this is far too
wide for our present purposes.

Here’s where chip U1 comes in. This is
a Signetics NEG0SN, which can perform
most of the functions required for a com-
plete FM receiver. Inside the chip there’s
a balanced mixer, a transistor that can
function as a local oscillator, two high-
gain IF amplifier/limiter blocks which
can be cascaded, and a quadrature FM
detector stage (Fig.2).

There’s also internal circuitry as-
sociated with each IF gain block, which
produces a DC voltage at pin 7 varying
logarithmically with incoming signal
strength, This is normally intended to
drive a ‘Received Signal Strength
Indicator’ (RSSI), but is ideally suited as
the basic output signal for our analyser.

By the way, the NE605N is essentially
a combination of two earlier and fairly
well-known Signetics chips: the NE604,
which is an FM IF strip and quad detector
(with RSSI output), and the NE602
balanced mixerfoscillator.

o
20 19

3
16

7 P
14 13 12 11

||l_6'._6

0SC

y lz 03 o‘ &5

Fig.2: The Signetics NE605N chip provides a VHF oscillator and mixer, two stages
of high gain IF amplification and limiting, a logarithmic signal strength detection
circuit and a quadrature-type FM detector. Here’s a look at what’s inside it.

The NE605N is quite capable of operat-
ing at the 34MHz IF delivered by our
tuner module, but it would not be easy to
provide the necessary selective filtering at
these frequencies. So to make filtering
easier, we use the oscillator/mixer section
of the chip to perform a second
heterodyne conversion, dowrt to the
standard IF used by FM receivers:
10.7MHz. This allows us to perform quite
effective FM filtering using a pair of low-
cost ceramic filters: F1 and F2,

In other words, our analyser is essen-
tially a ‘double conversion’ superhet. The
second local oscillator operates on a fixed
frequency of about 26MHz — ie,
10.7MHz below the tuner output. It uses a
low-cost quartz crystal, of the type used
in CB transceivers, connected in a Col-
pitts-type circuit using the NE605N’s in-
ternal oscillator transistor (pins 3 and 4).

Although shown on the schematic as
cut for 26.175MHz, X1 can in fact be al-
most any crystal which resonates in the
range 21 - 26.5MHz. As most such crys-
tals are in fact cut to oscillate on their
third overtone, components L2 and C17
are used to discourage oscillation at the
fundamental.

To couple the unbalanced 75-ohm
output of the tuner module into the
balanced higher impedance input cir-
cuitry of Ul (pins 1 and 2), we use IF
step-up transformer L1, This is hand
wound, and tuned with C4 and a ferrite
slug to resonate at the exact tuner output
frequency cormresponding to the crystal
being used — i.e., 10.7MHz above the
crystal frequency.

The output from the NE60SN’s internal
mixer appears at pin 20, and this is
coupled into the input of the first IF
amplifier block via ceramic filter F1. The
output of the first block is then coupled
into the second block via filter F2. It’s
therefore F1 and F2 which provide the
analyser’s basic IF selectivity.

F1 and F2 are also made by Murata,
and are very compact three-pin devices:
type SFE10.7MH. Each is designed to
provide a typical bandwidth of 260kHz at
the -20dB points, centred on 10.7MHz
and with an insertion loss of about 6.5dB.

Incidentally it is filter F1 which would
be replaced with a 10.7MHz crystal filter,
if you later want to give your analyser a
narrower IF bandwidth and hence greater
selectivity. However as a crystal filter will
tend to have greater insertion loss, this
will probably result in lower overall gain.

Resistors R4, RS, R6 and R7 are used
to achieve comrect impedance matching
between the ceramic filters and the IF
outputs and inputs of Ul. This is neces-
sary to get optimum operation from the
filters. Capacitors C5, C7, C9 and C10 are
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then used to prevent the resistors from
disturbing the chip’s internal biasing,
while capacitors C6, C8, C11 and C12
are used to provide correct IF stage
bypassing.

The RSSI output from pin 7 of Ul
forms the analyser’s basic Y output, and
this is designed to be close to logarithmic
when the pin is connected to ground via
90k of resistance. This is the purpose of
R47 and R48. Capacitor C28 provides a
small amount of low-pass output filtering,
while S4 allows C29 to be switched in for
additional filtering. S4 thus becomes the
analyser’s ‘High/Low’ bandwidth switch.
Op-amp USa is connected as a unity gain
buffer amplifier, coupling the filtered sig-
nal to the Y output connector.

Sawtooth generator

At this stage, we should perhaps ex-
amine the section of the circuit which
generates the sawtooth signal for the
analyser’s frequency sweeping and X out-
put. This is shown below M1, and is
centred around U4 and U6.

The basic sawtooth generator uses U4,
a low cost 555 timer chip. This is con-
nected as a standard astable oscillator, ex-
cept that here we use transistor Q1 as a
constant-current source to give a more
linear sawtooth. Resistors R43-R44 and
zener diode Z2 are used to hold the
transistor’s base at close to 5V below the
+28V rail, so that it is forced to pass a
certain emitter/collector current in order
to match this voltage with the drop across
its emitter resistance (plus Vbe).

By varying the resistance in the
transistor’s emitter circuit, we therefore
control its current — which provides the
charging current for the 555’s timing
capacitor C40. RV2 thus becomes ‘the
sawtooth generator’s ‘Sweep Rate’ con-
trol, varying the sawtooth frequency be-
tween about 20Hz and 70Hz. Diode D3 is
used to ensure that the voltage on pin 7 of
U4 cannot rise higher than +12.6V,

Because the linear sawtooth voltage
generated across C40 is to be used in two
ways, it is fed to the inputs of both U6a
and U6b — both sections of an LM324
quad op-amp. The first of these sections is
used as a buffer for the X output, with
resistors R35 and R36 used to give it a
voltage gain of two. This provides a saw-
tooth output of 8V peak to peak, which
should be more than adequate to drive the
X input of most ’scopes.

U6b is also wired as a buffer, but with
unity gain, Its output signal is then used to
drive U6d, which is connected as an in-
verting amp with a gain of three. This

produces an inverted sawtooth of 12V
peak to peak, which is then fed to the
tapped voltage divider R18-R26 and
switch S3a, the Sweep Width control. The
sawtooth amplitude selected by S3a is
then passed to the inverting input of Ué6c,
the tuning voltage output stage.

The non-inverting input of Uéc is fed
with the Centre Frequency tuning volt-
age, which is adjusted using S2 and
RV3. These are connected in the Kel-
vin-Varley configuration, so that
together they form a low-cost
equivalent to an expensive multi-turn
pot. The two poles of S2 effectively
switch VR3 up and down the divider
formed by R10-R16, in a way which
provides six slightly overlapping voltage
adjustment ranges, covering 0 - 12V.

The tuning voltage output stage around
U6c¢ performs threc main functions. These
are mixing the Centre Frequency and
Sweep voltages together; inverting the
sweeping sawtooth waveform, to give a
logical ‘lower frequencies on the left,
higher frequencies on the right’ display
format; and finally, amplification of both
the mixed signals to allow coverage of the
full 28V peak-to-peak variation range re-
quired by the tuner module for full tuning
range on each band.

As both the Centre Frequency voltage
and the sawtooth Sweep voltage have a
maximum range of 12V, the gain of the
tuning output stage needs to be set to
2.33 (28/12) for correct operation. This
is achieved by preset pot RV4, which
allows fine adjustment of the stage’s
negative feedback.

At this stage you may be wondering
about the the reason for bringing out a
signal from pin 3 of U4, the sweep gener-
ator, and feeding it via R53 to a connector

. marked ‘Trigger Output’. The function of

op-amp USc and transistor Q2 may also
seem obscure.

Well, there may be some older ’scopes
which don’t have any provision for input
of an external signal for X deflection.
However even these should at least have
provision for external triggering of their
own timebase, so I've provided the trig-
ger output to allow this alternative ap-
proach. The signal from pin 3 of the 555
is a narrow rectangular pulse, which is at
OV during the sweep flyback and +12V
during active sweeping. It should there-
fore not be difficult to trigger the
timebase of your ’scope, to lock it to the
analyser’s sweeping.

The purpose of USc and Q2 is to gate
off the Y output of the analyser during the
sweep retrace (when the tuning voltage,
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and hence the tuner module’s tuning, are
dropping back to the low limit again for
the next sweep). Gating the Y output off
during this time prevents the display of a
spurious ‘retrace’ curve on the ’scope
screen, and in fact provides a rather more
useful horizontal ‘baseline’.

The actual gating is performed by Q2,
driven by USc which is configured as an
inverting comparator. The comparator has
the ‘Trigger’ pulses fed to its inverting
input, with the non-inverting input fed
from a small positive voltage established
by R59 and D10. This results in Q2 being
driven hard on during the retrace period,
but held off during the active sweep.

Incidentally the rectangular pulses
available at the Trigger output could be
used to gate the ’scope display off al-
together during the retrace period, if you
prefer this and if your ’scope has a ‘Z-
axis’ or intensity modulation input.

Receiver operation -

The circuitry we’ve discussed so far is
basically that for the complete spectrum
analyser section. The remaining section is
that used to provide the instrument’s
‘bonus’ function of FM reception.

As noted earlier, the NEGOSN chip in-
cludes a quadrature-type FM detector.
This functions by effectively multiplying
the output from the second limiter
amplifier with a version of the same sig-
nal, shifted in phase by 90°. By making
use of this detector, we can therefore
derive an audio signal from any FM
modulation on the received RF signals —
because the analyser is, after all, a wide
range superhet receiver.

Needless to say it doesn’t make much
sense to try listening to this audio output
when the analyser is actually sweeping
over a range of frequencies. However if
we stop the sweeping, with the Centre
Frequency controls set to position a signal
of interest in the centre of the analyser’s
display, we can then listen to any modula-
tion on it.

The ‘direct’ IF input to U1’s quadrature
detector is made internally, as shown in
Fig.2. External components C13, C24 and
L3 are used to take a duplicate of this
signal from pin 11 and develop the 90°
phase shifted signal, which is fed back
into the detector via pin 10. (C23 is purely
a DC blocking capacitor.)

The detector actually has two alterna-
tive audio outputs, one a continuous out-
put from pin 9, and the other a ‘gated’
output from pin 8 — controlled by the
voltage on pin 5. Here we use the output
from pin 8, although the analyser’s PCB
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The analyser’s power supply schematic, which produces a total of four different supply voltages for the rest of the circuitry.
A +28V rail Is needed for the tuning and sweeping, while +12V, +9V and +6.2V are needed for the rest of the circuit.

allows for using the pin 9 signal
if you prefer.

The audio gating signal is developed
by U5d, which is connected as a com-
parator. The non-inverting input is fed
from the buffered RSSI output, and
hence carries a DC level proportional to
the received signal strength, while the
inverting input is fed with an adjustable
DC voltage from RVS.

This allows convenient adjustment of
the signal level necessary for the audio to
be gated on — in other words, RV4 acts
as a fairly conventional muting or
‘squelch’ control, to gate off noise be-

tween signals. But note that this control -

effectively only operates when the
analyser is in ‘Receive’ mode.

The audio output from pin 8 of Ul is
given a small amount of low-pass filter-
ing, via C44, and then fed through U5b —
connected as a unity gain buffer. The buf-
fered output from USb thus becomes the
received audio output. However S3b is
wired so that when the analyser is sweep-
ing, the output is shorted to ground. The
short is removed only when S3 is turned
to its sixth ‘no sweep’ position, where the
analyser’s tuning is fixed at the current
centre frequency.

So S3 gives the analyser five possible
sweep widths, from virtually the full band
down to a narrow segment, plus a sixth
position where it becomes a wideband
FM receiver. And in this last position the
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Y output signal is still functional, so that it
can be used as a DC ‘signal strength’ out-
put. As the X output is also still function-
al, this means that the ’scope effectively
becomes the receiver’s ‘S meter’ — for
easier tuning.

Resistor R51 and zener diode Z3 are
used to limit the positive swing of the
audio muting signal applied to pin 5 of
Ul. This is necessary because Ul
operates from a +6.2V supply, while US
operates from +12V.

Components C21, C22, RFC1 and C26
are used to bypass and decouple the supp-
ly voltage to U1, to ensure its stability.

Power supply

There are four basic supply voltages
necded by the analyser’s circuitry; +28V
for tuning/sweeping; +12V for the saw-
tooth generator, centre frequency voltage
source and output buffers; +9V for the
tuner module; and +6.2V for the
NEGO5N. These are provided in a fairly
straightforward manner by the power
supply circuitry, shown in a separate
schematic for convenience.

A single low-cost 12V/150mA power
transformer is used (T1), which drives
two rectifier circuits. The main rectifier is
a full-wave bridge using D4-D7, which
develops a raw +17.5V across reservoir
capacitor C43. The second rectifier is a
half-wave voltage doubler using D8 and
D9, which is ‘piggy backed’ on the first
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circuit so that it develops a raw +32V
supply across the paralleled reservoir
capacitors C42, C49, C50 and C51.

(Why four capacitors in parallel? Be-
cause 33uF is the highest value PCB-
mounting 35V-rated electrolytic currently
available, at a low price. So as we need
about 120uF here for adequate regulation,
four of them are used in parallel.)

The +17.5V line is used to derive a
well-regulated +12V rail, via regulator
U8. Similarly the +9V and +6.2V rails are
derived in turn from the +12V rail, via
regulators U2 and U3. The latter are both
readily-available 7805 devices, with
‘bootstrapping’ via zener diode Z1 and
diodes D1-D2 respectively, to achieve the
desired output voltages. Resistors R8 and
R9 are used to ensure that there is suffi-
cient current through the bootstrapping
devices to give adequate regulation, while
capacitors C14, C15 and C25 are used to
minimise noise and ripple.

Regulator U7 is used to derive the
+28V tuning/sweep supply rail, from the
raw +32V line. This regulator ensures that
the tuning supply rail is stable and ripple
free, so that the analyser has very stable
tuning — even when it is being used as a
receiver. Preset pot RV6 is used to set the
output to the correct level of +28V.,

So that’s the circuit of our new spec-
trum analyser. Next month, we’ll look at
its construction, adjustment and use.

(To be continued).
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Four instruments in one package!

LI s masing

The LAB4 has four full
function test instruments:

DC POWER SUPPLY
Triple output; 5V, 15V, 0-50V

DIGITAL MULTIMETER

Full function, auto-ranging

FUNCTION GENERATOR
0.02Hz-2MHz, with SWEEP

FREQUENCY COUNTER
1Hz-100MHz input range

INDEPENDENT INSTRUMENTS
Each instrument in the LAB4 is
completely independent and can be
switched ON or OFF as required.
The LAB4 has only one 240V mains
input, saving on multiple power
points.

Each instrument is clearly defined
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with neatly laid out and labelled
front panel controls. Also, the
LAB4 is compact and only takes
up a small space, compared to
four bench-top instruments.

DISTRIBUTORS

Perth ...(08) 244 2777
Adelaide . (08) 362 7548
Hobart ...(002) 34 2233
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A simple, intuitive and very
powerful teaching tool, Electron-
ics Workbench lets students and
hobbyists design and test both
analog and digital electronic
circuits, without the delays and
expense of a laboratory.

THREE VERSIONS

« Professional Version: EGA/VGA
colour display; unlimited components
« Personal Plus Version: Mono-
chrome display; unlimited components
« Personal Version: Monochrome
display; limited to 20 components per
circuit g

FEATURES SO

Quick and simple circuit entry

Digital and Analog Modules
included, complete with ali compon-
ents ® Simulated instruments: dual
trace scope, spectrum analyser,
function generator, multimeter, digital
word generator and logic analyser

Compiete control over all
component values and parameters

Print: circuit schematics, parts list,
instrument readings, macros © Logic
conversion — truth table to Boolean
formula to logic gates ¢ Custom-
isable hypertext help system
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..(03) 889 0427
(07) 397 7427

DISTRIBUTORS

... (08) 244 2777
(08) 362 7548
werenne. (002) 34 2233

Adelaide ...
Hobart ...

We’'ll show you

everything
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computers
to software

solutions at the
biggest computer
exhibition in

Queensland.

At Computer Expo you'll see new and
exciting technology from Australia and
overseas under one huge roof at the
RNA Showgrounds, Brisbane.

Everything from PC’s and laptops
through to printers and software will be
on display — so make sure you get there.
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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 rasponsibility, enter into correspondence or provide further information.

Multi-flash unit

If you’ve ever wanted to take multi-
flash photos of moving objects and
people, but baulked at the cost of a real
strobe — here’s a cheap solution. Instead
of using one flash tube fired many times,
as in a true strobe, you use several flash
tubes fired once each.

The flash tubes, and indeed the whole
flash guns, come free! How? Ask the
local one-hour film labs to save all those
Fuji throw-away camera bodies with flash
guns. With a bit of luck, they’ll still have
alittle-used AA alkaline cell in each one.

When you get the bodies, and start
working on them, remember that, al-
though they run from a 1-1/2V supply,
they generate over 300V and charge a
capacitor of unmarked value. This is
enough to give anybody a nasty wallop —
and the capacitor can hold its charge for
days.

Opening the bodies is easy. They're
‘clicked’ together, not stuck. Simply
remove the front of the camera to expose
the back of the circuit board. Don’t
remove the flash unit completely, so that
you can still use the battery holder and
contacts. You need to get at the four con-
tacts shown in Fig.1.

A and B are switch contacts and should
be connected to a simple toggle switch. C
and D are the trigger and battery negative
contacts, respectively.

The trigger contact stands at about

230V below (surprisingly) the negative
contact. To try out the flash unit, insert, or
leave in, the AA cell. Join the contacts A
and B, and when the neon light is flash-
ing, join C and D. A flash should result.

Now for the electronics. The circuit

FLASH

BOARD

|

Fig.1

for the control unit is shown in Fig.2. IC1
is a 555 timer used in the astable mode.
When pin 2 is connected to ground, it will
set off a series of flashes, which continues
for about 2 seconds. This should be
enough formost multi-flash photos.

While IC1 is ‘on’, its pin 3 output goes
high and enables IC2, another 555 also in
its astable mode. IC2 sends pulses to IC3
(a 4017 counter), at a rate determined by
RV1. This rate varies from about four per
second to very high.

been reset automatically by the 1nF
capacitor and 100k resistor connected to
its pin 15. When the pulses arrive, IC3
starts to count, and its outputs 1-9 go high
in turn. For each flash gun to be used,
connect a LED, and a 400V SCR
(C106D) to fire the flash, to these outputs
(pins 24,7..). Note that no flash gun is
connected to output-0 (pin 3), and the
LED on pin 3 is lit when the unit is stand-
ing by. Fig.2 shows the first two flash
units connected.

To operate, follow this procedure. First
switch on S1. Then press the test button
and observe the flashing rate of the LEDs
— set as required with RV1. Switch off
S1 to ensure that IC3 will restart with out-
put-0 active, and not one of the flash unit
outputs.

Switch on S1 again, and switch on all
the flash units. When the neon in-
dicators on all units are flashing, you’re
ready to start your photo. Switch off the
flash units to ensure that they can’t
recharge and fire twice. Then press the
‘fire’ button (in the dark of course), and
the flashes will trigger in turn to take
your strobe photo.

If the action is continuous, triggering
can be done by the camera shutter con-
tacts; or if it is reasonably slow, by a
pushbutton. Other triggering systems
could be activated by sound, making or
breaking contacts, etc.

FIRE
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Electronic lock

This design allows a lock to be con-
structed from oddment parts. It gives
reasonable security, and may be suitable
for disabling a car or house alarm system.
The ‘key’ is a 6.5mm stereo phono plug.
It contains two resistors, and could easily
be carried on a key-ring.

Each resistor in the key forms a voltage
divider with an identical resistor in the
lock, i.e. R1=R3 and R2=R4. Thus, with
the correct key inserted, the voltage on
both the tip and ring of the plug will be
half the supply.

The four comparators of the LM339
check that both voltages fall within a nar-
row window. Their open-collector outputs
are wired as an OR gate, so that, if either
key voltage is too high or too low, the out-
put will be pulled low. This low will ener-
gise the 4N27 ‘alarm’ opto coupler and
will allow the diode to shunt the curment
around the ‘unlock’ opto. If, however, the
correct key is inserted, no comparator will
pull the output low, and so the ‘unlock’
will be energised. Any value in the range
100 ohms to 1 megohm may be used for
resistors R1-R4. Anything lower will dis-
sipate excess power, and higher values

AL ARM

WN27

VY= UNLOCK

may have problems with tolerance or
leakage. If the full E24 5% tolerance
series is used, this gives a total of 97 pos-
sible values, thus the lock has 97 x 97 or
9409 possible keys.

The contacts on the jack apply power to
the circuit only when a plug is inserted.
The tip and ring contacts in the socket are
grounded when not in use, which makesit
harder for a thief to measure the internal

resistors by probing into the jack. The unit
communicates with an alarm system, or
whatever, by cument loops. The alarm
system should ignore any input for about
100ms to ensure that it is stable. There
will be glitches on both outputs when any
key, correct or not, is imserted or
withdrawn.
Graham Leadbeater,

Ringwood, Vic $40

Foolproof hattery charger

This charger is reverse-polarity proof,
shortcircuit proof, and will not attempt to
charge a 6V or 24V battery if such were
accidentally connected. In fact, there is no
output at all, until it is connected to a bat-
tery with a terminal voltage somewhere
between 10-14.3V,

And it is also very compact, measuring
only 20 x 20 x 5Scm. These dimensions in-
clude its toroidal transformer (Altronics
M3085), and also a heatsink which sticks
out some Scm from the back.

The basic 20A charger can still deliver
about 8A into a battery at 14.2V. Of
course, once the battery is charged to
around this voltage, the unit will start to
cycle on and off — its on- time becoming
smaller and smaller, until the relay just

METER
35A  20A

BRIDGE
E RECTIFIER

gives a brief click (infout) every couple of
minutes. So the circuit can not overcharge
the battery. At around 14.3V (when the
battery is fully charged) it will switch off
completely, and stay off until the voltage
dropsto 13V.

IC2 (LM311) is a comparator which
controls this switching. Note that 14.3V is
a nominal value, which will vary slightly,
depending on the voltage drop in your
charging leads, battery clips, etc.

The 270k resistor connected between
pins 2 and 7 sets the switch on/switch off
voltage differential (hysteresis); and the
68Kk/18k divider across the charger output
sets the upper limit to the battery voltage.
The 1.2M resistor is added in parallel
with the 18k to set the exact voltage. A
pot could have been used, but I prefer
fixed resistors for reliability.

Note that for the relay to turn on, after
the transistor (BC337) turns on, the bat-
tery being charged must supply the neces-
sary current. This sets the minimum
battery voltage at about 10V. (Once the
relay is on, it holds itself on via switch
S1.) So a 6V battery cannot be charged
with this unit. The fuse is needed for that
rare case of a large, dead-flat battery
which still shows a terminal voltage
above 10V, and hence tries to take more
current than your charger can supply.

The relay I used is a Tandy, 275-218.
The 35A bridge rectifier was mounted on
a heat sink. And I added approximately
four turns to each secondary winding of
the transformer to get my 13V output (the
M3085 is rated 12+12V).

Mike Taylor,

Dalby, Qld $40

FUSE

+
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NOZO S Y R \ 7% | g12v SLA BATTERY
CHARGER

A MAN  FLOAT
+ .

CHARGE STATE

SLA BATTERY CHARGER e o

Charge your gel cells safely and correctly with this easy to construct ‘intelligent’
battery charger. incorrect charging usually damages the battery's internal
structure, considerably reducing its service life. This unit monitors the battery
and automatically maintains a constant ‘float voltage’. in fact, you can even
attach it permanently to the battery. It charges both 6V and 12V batteries and
automatically adjusts the charging rate to suit the battery. With a 6-way rotary
switch for current settings, 3 LED's which indicate charging modes and a short-
circuit-proof safety feature. Complete with deluxe case, PCB, all components,
pre-punched silkscreened front panel and metal rear panel, power transformer

and current meter. BE S E[)
Cat K-3204 5'%]] > AUG '92 $1 29

L ot}

BATYERY VOLTAGE — - EON- —_—

PULSE GENERATOR KIT

A sensational pulse generator kit which costs far less than
comparable models. Ideal for evaluating wideband amplifiers
and filters, adjusting frequency compensation in scope probes
and working with digital circuits. With a frequency range of 1Hz
to 1MHz, single-shot, adjustable pulse width from.350ns to
100ms and adjustable delay on the main output. What's more,
it has variable output pulses from 1V to 10V, a choice of either
positive or negative output polarity, selectable AC/DC coupiing
and it's mains powered. A full form kit with all components,
hardware, pre-punched screened front panel and a deiuxe

Z:tszlnaz $8995

D

= ELECTRONIC
DOORBELL

A quality doorbell system that looks
so professional, you'll have a hard
time convincing friends that you buiit
it yourself. What's more, unlike other
doorbells all components are fully
replaceable so it's super easy to

e DN

STEREQ AMPLIFIER ———@0,

With ah companants, hardware,. PLAYMASTER 30/30W STEREO AMP

doorbell switch, battery holder, cable Exceptional performance and specificationj are just a few reasons why this classic
et and a stylish deluxe doorbell case. 30W(RMS) stereo amp is popular among kit builders. This superbly engineered
ESIHCDN MAY Requires 4 x ‘AA’ batteries. amp is ideal for just about any music system. All components (including heatsinks)
!_'J‘J'/M are mounted on one PCB so it's easy to build. It comes complete as a full form kit

INFRARED LIGHT Cat K-5600

Ideal as a doorminder or to monitor

BEAM RELAY SPECIFICATIONS

92 Cgyi-saio 52295 with PCB, hardware, pre-punched rack-mounted case, pre-punched silk screened
front panel and all components.

@ SEPT '88 249

: Power Output One Channel Both Channeis
areas around the home or shop. This 4 ohms 42W oW
simple project triggers a one second
8 ohms 28W 26W
alarm when someone waiks through .
its beam. You can connectitto a EY"thIC Power (IHF—A;2G(\)I3) o
buzzer or trigger relay depending on onms
the application. It's a full form kit with 8 ohms — O 38w
all components, PCB, case, front Harmonic Distortion .
panel label, plug pack and relay for 8 ohms 0.025% at 25W Damping Factor
greater flexibility. 4 ohms 0.06‘_5%Iat 25W Approximately 80 (8 ohms load)
Cat K-3120 54995 (Typically tess than
0.015% at normal Channel Separation (ref:28W ouput)
listening levels) 100Hz _83dB
R Frequency Response 1kHz -72dB
BARGAIN PRICED COMPONENTS T Phono Input  RIAA/IEC equatisation 10kHz -54dB
within +/-0.5dB (30Hz to itivi 3
LIGHTNING SURGE PROTECTOR 20kHz) e g DA el o S
This quality 3-etectrode, gas filied arrester significantly Line inputs +0/-1dB from 20Hz to p 150mVv) :
reduces the effect of high voltage discharges (sucr) as 20kHz Line inputs 250mV
lightning) on telephone equipment. An Austel Certifled Hum and Noise CD inputs 2V (as set by optional pad
Component (AS0/ME/0041) . Phone input  -76dB unweighted resistors)
DC Spark-over Voltage (a-e,b-e) (ref.10mv/1kHz, Tone Controls
480-720V terminated in typical MM Bass +/- 12dB at 60Hz
Nom. impulse discharge current cartridge) Treble +/- 12dB at 16kHz
(a+b-e) 20 000A Line Inputs -91dB unweighted (ref:
Cat R-1804 $4 995 a. e. 250mV/1kHz)
S







Quality you can afford.
Digitor multimeters are
built, to the standard
demanded by pro-
fessionals. They ail carry
an impressive range of
quality features and
they're built for reliability
and outstanding value...
you can depend on

Digitor!

SIGNAL
TRANSISTORS

Rush in and save on
this 100 piece pack of

assorted signai

With Analogue Tone

TRUE RMS DIGITAL MULTIMETER

Great value! With the advantage of analogue tone;
you get a rise and/or fail in pitch with the value of
the reading.

Features:

3.5 digit display

True RMS

Analogue tone

Auto off

Dangerous voltage beeper

Logic, diode and continuity test

Tilt stand

Ranges:

DCV: 200mV, 2, 20, 200, 1500V

ACV: 200mV, 2, 20, 200, 1000V
AC/DC Current:  200uA, 200mA, 20A

Resistance: 200ohm, 2K, 20K, 200Kohm, 2M,

20Mohm
20, 200nF, 2, 20, 200uF

215

29 RANGE DIGIAL MULTIMETER

A quality general purpose multimeter with standard
features which you’ll only find from Digitor.
Features:

3.5 digit display

Auto off

Dangerous voltage beeper

Diode and continuity test

Capacitance:
Cat Q-1586

Tilt stand

Ranges:

DCV: 200mV, 2V, 20, 200, 1500

ACV: 200mV, 2V, 20, 200, 1000
AC/DC Current:  200uA, 200mA, 20A

Resistance: 200ohm, 2K, 20K, 200Kohm, 2M,

20Mohm

Capacitance: 2, 20, 200nF, 2, 20, 200uF

Cat Q-1584

479
AC CURRENT CLAMP METER
ACCESSORY

Adding an AC current range to your Digitor Pencil
style meter Q-1580 is easy! This device is designed
to snap directly onto the end of the pencil meter, or
use the lead set supplied to operate the clamp head

as a split system.
$ 3995

Range:
Current: 300A (AC only)
Cat Q-1590

BARGAIN PRICED COMPONENTS —

ASSORTED POWER FAST OPTO
DIODE & SCR COUPLER
PACK Suitable for Musical

Instrument Digital

A great | rice!
QS D RC S Interfaces (MIDH).

Don’t miss out, all this

transistors.'This month. Cat 2-4808
T Y S T - 18 5495
Unbeatable Value  Top Value Save $3

YOU GET N:ORE WITH
digitor

MULTIMETERS

* High inpact Valox case

* ‘O’ ring seals on every
joint

* Fuse and transient
voltage filters

¢ Dangerous voltage
warning beeper

e Complies with MIL STD
28800 Class 111A and
IEC 348

With Manual Range Override

AUTO RANGING DIGITAL
MULTIMETER

One of the few meters to offer both manual and
auto ranging, plus the convenience of data hold.
Features:

3.5 digit display

Auto and manual ranging

Data hold

Auto off

Dangerous voltage beeper

Logic, diode and continuity test

Tilt stand
Ranges:
DCV: 200mV, 2, 20, 200, 1500V
ACV: 2, 20, 200, 1000V ‘
AC/DC Current: 2, 20, 200mA, 2, 20A
Resistance: 2000hm, 2K, 20K, 200Kohm, 2M,
20Mohm
Cat Q-1582
‘149
With Data Hold
PENCIL STYLE DIGITAL
MULTIMETER

Reliable service in the most demanding
environments. A data hold button atlows
it to hold a reading while you're busy.
Features:

3.5 digit display

Auto off

Data hold and reset buttons

Dangerous voitage LED and beeper
Logic, diode and continuity test

Ranges:

DCV: 2, 200, 1000V
ACV: 2, 200, 750V
Resistance: 2000hm, 2Kohm
Capacitance: 200uF

Cat Q-1580

*449

r—————

GET YOUR COPY
OF BENCHMARK
TODAY!

Simply send in this coupon and receive your monthly
copy of Benchmark... on us! Four pages of monthly bargains,
unbelievable savings and handy tips. Essential reading for the
handyman, enthusiast and technician.

Postcode: ............... PRONG: ...t e

Send to: Benchmark Mailing List
P.O BOX 324 NORTH RYDE NSW 2113
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SUPER HOT

SOLDERING SPECIALS!

Special Infroductory Price

SOLDERING TOOL

Work just about anywhere! A professional quality soldering tool
designed in England. Anywhere else and you'd expect to pay
around $4O for this handy butane powered iron. Yet all this
month we're offering it at a special low price. It's easily refillable
and has a handy liquid-gas window so you know just how much
gas is left. Quality features include a temperature control of 400/
1300C°, power rating of 10-60W, quality iron plated tip and an

average operating time of 1 hour. a

Cat T-1385 -
=

Normally
345 @€

939.95

* Check out our affordable range of
Nimrod quality replacement tips

Exceptional Value

BUTANE SOLDERING IRON

A sensational saving! This totally portable, butane powered
soldering iron fits easily into your shirt pocket. It's ideal for
service, handymen, technicians, etc. A sensational tool with up to
60 minutes continuous use at full power (equivalent of 60 watts)
and temperature control from 10 to 60 watts.

Cat T-1370

This Month
Only

SPARE SPECIALS!
15% off all tips!

1.0mm Tip Cat T-1372
2.4mm Tip Cat T-1369
3.2mm Tip Cat T-1371
4.8mm Tip Cat T-1373
Hot Knife Cat T-1368

BARGAIN PRICED — ]
COMPONENTS
This Month Only

SCREW-IN FUSEHOLDER

What a saving! You won't find a lower
price anywhere. With raised screw top

it

PENCS
Reduced To

3475

With light

PCB HELPING HANDS

It's like having another set of hands! With
alligator clips, a heavy cast iron base and
magnifying glass. As well, there's a
soldering iron stand, flexible light and
solder cleaning sponge.

rﬂ

Super Low Price!

‘POCKET’ SOLDERING SYSTEM

Hurry in for this special low price! This butane powered soldering
system is four totally portable tools in onel There’s a Soldering
Iron, Blow Torch, Hot Blower and Hot Knife. It has the equivalent
of 10-60 watts of power and temperature adjustment up to
400°C. Ideal for the hobbyist, handyman or technician.

¢ A Pocket sized, temperature adjustable iron

® 4 tips including hot knife and blow torch

* Tip cleaning sponge, plastic case & clip-on iron stand
* Butane powered -
Average 90 minutes
continuous use

Cat T-1374
This Month
Only
69%
SPARE SPECIALSl
o .
15 /° Off O" hps 1.0mm Tip Cat T-1375
Hot Knife Cat T-1376 2.4mm Tip Cat T-1378
Blow Torch Cat T-1377 3.2mm Tip Cat T-1379
Hot Blow Cat T-1382 4.8mmTip Cat T-1381

Excepfional Value

DE-SOLDERING TOOL

A high capacity de-soldering tool. deal for reworking jobs and the
removal of solder from electronic circuit components. Designed
for easy one-hand use, the tip and barrel are fully removable for
easy cleaning.

Cat T-2561

Replacement Tip

Cat T-2562 95¢ $695

SOLDERING AID SET

What a bargain! Includes a fine-point and
slotted end probe, scraper end and wire
brush probe, angle scriber & scraper
probe, aluminium heatsink and 170mm
tweezers. A must for your tool box!

for easy fuse fitting. TS Cat T-2606 s 95

s i9g9s é
95¢ e —

M-205 TYPE ¢ O :

Cat P-7918 Only 85 r= ot st
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SCOPE

Save $30
SCOPE SOLDERING STATION

Outstanding value! One of the most
versatile, high quality soldering stations
available. Technicians, service departments
and hobbyists alike rely on this iron. When
it comes to quality and dependability... you
can’t beat Scope.

¢ Infinitely adjustable 200-470°C

® [Huminated temperature readout

® Monitors actual tip temperature

e Zero Voltage protection

® Burn resistant, highly flexible lead

¢ Rated at 60 watts Cat T-1000
Spares:

0.8mm Tip Cat T-1002
1.2mm Tip Cat T-1008
1.6mm Tip Cat T-1004
3.2mm Tip Cat T-1006

5% ...

This Month
Only

‘229

10-70 Watt Range!
MINISCOPE

Lightweight and ideal for general service
work and kit building, etc. This iron has a
fingertip temperature control and requires
3.3V @ 30A so it's best used with the
scope transformer (T-1692). Complete
with spare tip and element.

Cat T-1660
Spare Tip &
Element Pack.
Cat T-1601

$1 095 '

7 $7 495
FLUX CORED 60/40
SOLDER

A general purpose electronics grade flux
cored 60/40 (Tin/Lead) solder in a 200g
roll. Ideal for most projects and repair
work.

4.25mm (18G) Cat N-1619
0.71mm (22G) Cat N-1623

¢ Cat T-1603

20W MAINS POWERED

An air cooled finger grip makes this iron
ideal for continuous use, students,
production line, professionals... anyone.
Rated at 20W, 270°C. With an earthed tip
and barrel for added safety.

Cat T-1620

Spares:

Pointed Tip Cat T-1621
4mm Flat Tip Cat T-1623
2mm Flat Tip Cat T-1625
3mm $/Driver Tip Cat T-1627

$995 ea.

150 Watts!
SUPERSCOPE

Select the temperature and the Superscope
delivers it in just six seconds! With a huge
150 Watt capacity and stainless steel barrel
for longer life. Requires 3.3V @ 30A
transformer (Cat T-1692 below). includes
spare tip and element.

Cat T-1605

Spare Tip &
Element Pack.

51 095

DESOLDERING BRAID

The clean efficient way to desolder. Soaks
up solder just like blotting paper.

Chem-Wik Lite
1.9mm x 1.5m roll (green) Cat N-1680
2.5mm x 1.5m roll (blue) Cat N-1681

Tech Wick
1.5mm x 1.5mm roll (yellow) Cat N-1683
2.5mm x 1.5mm roll (blue) Cat N-1686

535080

DEPENDABLE TOOLS
At An Affordable Price

Fast Heafing!

12V 30-150W IRON

Ideal for outdoor service or repair work!
This amazing iron heats up in just 3
seconds. What's more, there’s up to 150
watts on tap and it comes with a 6 metre
lead and battery clips. Current drain is 45A
and operating time on a fully charged
battery is approximated 1 hour (at 30W).

Cat T-1635

3.3V @ 30A (Inh)
SCOPE TRANSFORMER

A high quality, low voltage transformer in
a tough polypropylene case made for the
Scope range of irons (T-1605 & T-1660).
Saves accidental damage to sensitive
components and has an electronic shield
for extra protection. Complete with iron
rest.

Cat T-1692

Ozone Safe

SAFEWASH 2000

A powerful biodegradable aqueous based
cleaner. It dissolves all types of organic
(including flux and grease) and inorganic
residues quickly and efficiently. it's non-
flammable, 100% ozone friendly and comes
in a 400mi spray.

CatN-1180

52995







ELECTRONICS

NiCAD BATTERIES
LEAVE THE OTHERS FOR DEAD!

°In the long run NiCads are far less
expensive than nomal disposable batteries

Outstanding Value!

UNIVERSAL CHARGING CABINET

Outstanding value and
performance. This mains powered
charger allows you to charge 1, or
up to 8 batteries at a time. It takes
AAA, AA, C, D, and 9 volt batteries
in almost any combination. What's
more, it even charges three 9 volt
batteries at once. With charge
indicator lights, reverse polarity
protection and a built-in test meter.

Cat M-9505

Exceptional Value

5 HOUR FAST CHARGER

This compact unit simply plugs directly into
your power point. Charge 2 or 4 ‘AA’ or 'AAA’
NiCads or 1 or 2 x 9V cells. Indicator LEDs are
provided for each compartment so you know

$1 995 your batteries are charging.

Cat M-9507
GUIDE TO NiCad
BATTERIES

Well worth every cent! Valuabie tips and
advice on how to get longer life and the
best performance from your NiCad
batteries.

Only 95¢ Cat B-6040

=t

MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS:

NSW: ARMIDALE: New England Electronics 711655 BALLINA: Ballina Electronics 867022 BATEMAN'S BAY:
Baycity Sight & Sound 72! BATHURST: Electronic Frontiers 323933 BOWRAL: Bowral Electrical Sug)lies
611861 BROKEN HILL: Hobbies & Electronics 884098 COOTAMUNDRA: Cootamundra Music & Lite 422561
COFFS HARBOUR: Coffs Harbour Electronics 525684 DENILIQUIN: Deni Electronics 813672 DUBBO: Chris's Hi
Fi 828711 FORSTER: Forster Vitlage Electronics 545006 GOULBOURN: Tunlive 22 1288 GRAFTON: Repairs &
Spares 421911 GRIFFITH: Miatronics 624534 INVERELL: Inverell Electronics 221821 KEMPSEY: P&L
Leonard 631134 LEETON: Leeton Audiotronic 532800 LIGHTNING RIDGE: Lightning Ridge Soiar Power 29
1013 LITHGOW: Douroy Photographics 513173 LISMORE: Decro Electronic Services 214137 MOREE: Moree
Electronics 522091 MUDGEE: are 723895 MURWILLUMBAH: Strings & Things 723684 NARRABRI:
Namoi Computer Service 923274 NELSON BAY: Nelson Bay Elect & Hobbies 813685 NOWRA: Nowra
Electronics 210722 PARKES: Strad Music Ctr 623366 PORT MACQUARIE : Hastings Computer Service 840255
RICHMOND: Silicon Crafts 784101 TAREE: Manning Electronics 512233 UL LLA: Coastal Electronics
553989 WAGGA WAGGA: Phillips Electronics 216558 WALGETT: Walgett Electronic Centre 281116
WELLINGTON: Wellington Service 452325 WINDSOR: Hawkesbury Electronics 776722 YASS: Warmington
Electrical 261116 YOUNG: Keith Electronics 821279 : ARARAT: Jerram Electronics 522345
BAIRNSDALE: LH & LM Crawford 525677 BENALLA: North East Electronics 622710 CASTLEMAINE: Inspect
Electrics 723773 COLAC: Cotac Electronics 312847 ECHUCA: Gilmour Electronics 822956 MILDURA: Pullman
Auto Pro 232882 MORWELL: Roylaine Pty Ltd 339458 SHEPPARTON: Andrew Guyatt Electronics 219497
SWAN HILL: District TV Service 329303 ST. ARNAUD St. Amaud Appliances 951069 WARRAGUL:
Roylaine 234255 WARRNAMBOOL: Koroit St Elec Services 627417 HAGGI: South Gippsland Photo
Service 721411 : AYR: Detta Electrix 831566 BLACKWATER: Cool Tronics 825827 EN: Delpro
Agencies 86 347/ BUNDABERG: Bob Elkin Electronics 521785 CALOUNDRA: Electro-mart 918533 DALBY:
Hobby & Eiectronics 625770 DYSART: Dysart Videotronixs 582107 GLADSTONE: Electronic Enterprises
726660 INGHAM: Masons Electronics 763188 INNISFAIL: Innisfail Hi-Fi 612014 KINGAROY: MD & MM Siegle
624535 LONGREACH: Longreach Sound & Communications 583307 MACKAY: Stevens Electronics 511723
MARYBOROUGH: Keller Electronics 214559 MT ISA: Qutback Electronics 433331 NAMBOUR: Nambour
Electronics 411966 PIALBA: Ketler Electronics 283749 STANTHORPE Granite Bel Communications 813333
TAS: BURNIE: Electronic City 314760 DEVONPORT: Al Electronics 248322 SA: MT GAMBIER: Hutchesson's
Gommunication 250400 PORT LINCOLN: Basshams TV & Comp Workd 830075 WHYALLA: Eyre Electronics
454764 WA: ALBANY: Micro Electronics 412077 BUNBURY: Micro Electronics 216222 GERALDTON: Batavia
u hn’né; & Electrical 211278 KALGOORLIE: Today's Electronics 215212 KARRATHA: Pilbara Office Supphies
8&483 MANDURAH: Mandurah Hi Fi 5812206 PORT HEDLAND: Ivan Tomek Electronics 732531

*Up to 500 recharges per battery
eCreates less waste than using normal
disposable batteries |

For Longlife NiCads

HIGH CAPACITY |
BATTERY CHARGER ||

High capacity NiCad batteries

last up to 3 times longer

(between recharges) than
standard NiCad batteries. This
mains powered unit charges up to d
8 high capacity NiCads at once... in almost any combination!
Charge 600mAh ‘AA’, 1.8Ah and 2Ah ‘C’, 4Ah 'D’ cells and up
to 4 x 9V at their correct rates. With LED indicator lights and

reverse polarity protection. 54295
Cat M-9506

o= - -

-

AA’, ‘AAA’ & VI
CHARGING CABINET

Here’s an economical charger that's ideal for
the most commonly used household
batteries. Charges up to eight 'AA’ or ‘AAA’
NiCads or up to four of these plus two 9V
cells. This mains powered charger has
reverse polarity protection plus indicator
LEDs for each compartment.

Cat M-9508
$9495
RECHARGEABLE NiCad BATTERIES

Quality Japanese made NiCad batteries in the most popular sizes.

Size Desc. Cat No. Price

AAA 180mAh S$-3305 3.95
AA 500mAh S$-3300 3.50
C 1.2Ah S$-3301 7.95
D 1.2Ah $-3303 7.95

Varta TR7/8 True 9V 100mAh Cat S-3308 $24.95

NiCad BATTERY PACKS

No./Type Desc. Cat No. Price

4 x AA 500mAh $-3150 $12.95
2xC 1.2Ah S-3152 §1 4.95
2xD 1.2Ah S-3154 14.95

HIGH CAPACITY NiCads

They last longer! High capacity NiCads which last up to 3 times
longer between recharges than standard NiCads.

Size Description Cat No. Price
AA 600mAh S$-3312 3.95
o] 2Ah S$-3311 10.95
D 4Ah $-3310 14.95







OPEN YOUR EARS
TO THE WORLD WITH SHORTWAVE

SANGEAN SANGEAN
MICRO 9 BAND RECEIVER MULTIBAND SHORTWAVE RECEIVER

A pocket shortwave! The MS-101 is smaller than most AM/FM With this superb Sangean ATS-803A world band receiver hear the
radios yet gives surprisingly good shortwave and local AM/FM news as it happens.... from where it happens! Listen to local AM/
reception. Highly sensitive micro-circuitry allows it to receive many  FM stations and, with the SSB reception facility, listen to many
international shortwave broadcasts Military, Amateur, Marine & H.F. Aircraft communications. This

quality receiver has complete coverage
of the 150kHz to 30MHz range, e
9 pre-set station memories and
a direct frequency keypad.

including The Voice of America, BBC,
Radio Australia and Radio Moscow.
It has one-touch power, power safety
lock, FM stereo & SW tuning =

indicator. Other features include - 5 It has a backlit display for
a quality tuning mechanism, e clear night viewing and a large
telescopic antenna and a DC jack - 4" speaker. Separate bass &
for mains power (requires optional ; H treble controls give superb
adaptor). Complete with earphones @& . TR sound and an adjustable RF
for FM stereo and a soft carry - PR S S T gain control compensates for
case. ) 3 ~ Saewq high power

95 € o e H 5269
Cat D-2827 $99 signals. B 0-3850

With Cassetfte Player! SANGEAN -~ TR
ALL-BAND WORLD RECEIVER -— i -

Open your ears to the world with the stunning Sangean ATS-818CS. This fantastic "
receiver covers Longwave and continuous shortwave frequencies from 1.62 to

30MHz and local AM/FM stations (FM stereo with optional headphones). What's
more, with an inbuilt BFO (beat frequency oscillator) it can receive many HF SSB
transmissions including marine, aircraft, amateur and commercial broadcasts. An
inbuilt tape deck even allows you to play your favourite tapes and pre-set it to
record broadcasts. Top features include five-way tuning, 45 station memories, a
full function digital display, dual time and alarm clock. A dual conversion receiver
design offers switchable filters and an adjustable RF gain control to provide

optimum reception. It's simply brilliant! s
Cat D-2842

SHORTWAVE LISTENERS PASSPORT TO WORLD WORLD RADIO TV
GUIDEBOOK BAND RADIO 1992 HANDBOOK 1992

Harry Helms A valuable guide on how to get started

Essential reading! if you're thinking about with your shortwave receiver. It's packed gr?m%r?gf; ?ﬁo?:@gtv:o;n%ahggirtmﬁﬁ up to
getting into shortwave then this easy to with useful information, everything from date and complete listings of international
follow book tells you when, where and what's on to the best (& worst) SW radios.

If you've just discovered 1992 EDITION radio and TV stations.

p ing i ; ; Provides frequencies
talking. Topics include; e shortwave radio, are just - '
choosing the right [as OB starting out, or want to addresses, call signs,

antenna, conditions W(RU) FANDR;\D]O keep up with the latest ID’s... you name it.
affecting reception, - world changes, this book :

how to hear the world

international & domestic Bl is 2 definite must-have!
broadcasting and much
more.

Cat B-2040

Cat B-2050 m Cat B-2092
52995

53 495 ff’_"":. o 53595
DS XPRESS PHONE & MAIL ORDER SERVICE HOTLINE
Outside Sydney (Free call) 008 22 6610 Sydney & Enquiries (02) 888 2105 FAX (02) 805 1986
Or write to DS XPRESS, PO BOX 321 N/RYDE 2113

o AsNe
e

STORE LOCATIONS:

NSW ¢ Albury 21 8399 « Bankstown Square 707 4888 » Blacktown 871 7722 « Brookvale 905 0441 » Bondi 387 1444 » Campbelitown 27 2199 » Chatswood Chase 411 1955 » Chullora 642 8922  Gore Hill 439
5311 * Gosford 25 0235 » Hornsby 477 6633 » Hurstville 580 8622 » Kotara 56 2092 * Liver poo! 600 9888 » Maitland 33 7866 » Miranda 525 2722 » Newcastle 61 1896 » North Ryde 878 3855 « Orange 818 400 ¢
Parramatta 689 2188 * Penrith 32 3400 * Railway Square 2113777 » Sydney City 267 9111 Tamv/orth 66 1711 * Wollongong 28 3800 ACT » Belconnen (08) 253 1785 ¢ Fyshwick 280 4944 VIC * Ballarat 31 5433 ¢
Bendigo 430388 * Box Hiil 890 0899 » Coburg 383 4455 » Dandenong 794 9377 * East Brigmon 5922368 * Essendon 379 7444 » Footscray 888 2055 * Frankston 783 9144 » Geelong 232 711 * Melbourne City 399
Elizabeth St 326 8088 & 246 Bourke St 639 0396 » Richmond 428 1614 « Ringwood 879 5338 * Springvale 547 0522 QLD * Booval 282 6200 * Brisbane City 229 9377 *Buranda 391 6233 » Cairns 311515«
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Fundamentals of Solid State — 1

BASIC CONCEPTS:
ATOMS AND ENERGY

In this first chapter, we look at some of the basic concepts needed for an understanding of what hap-
pens inside solid state devices. This includes atomic structure, the dual nature of electrons, orbits
and energy levels, and energy absorption/emission in the form of discrete ‘quanta’.

by JIM ROWE

The concept of an atom as a
microminiature ‘solar system’ is a
familiar one to many people in
electronics. According to this picture,
atoms consist of a central and relatively
heavy nucleus having a positive electri-
cal charge, around which orbit smaller,
lighter and negatively charged electrons
whose number is such that in the
‘normal’ state, the positive and negative
charges balance, and the atom carries
zero nett charge. For each of the chemi-
cal elements, the atomic nucleus has par-
ticular values of mass and positive
charge, and is accompanied in the
‘normal’ state by the appropriate number
of orbiting electrons.

Consistent with this picture is the idea
that electrical conduction is a
mechanism in which an applied electric
field causes outer orbiting electrons to
be freed from their atoms, whereupon
they can wander through the material to
form the traditional ‘current flow’. Con-
ducting materials such as metals are thus
understood as materials in which the
outer electrons are ‘loosely bound’ to the
atomic  nuclei, while insulating
materials, are in contrast, those in which
the electrons are ‘tightly’ bound, and
normally unable to wander.

For many years, this simple and quite
easily grasped concept of atomic struc-
ture and its relationship to electrical con-
duction proved quite satisfactory for
most purposes. It was generally ade-
quate, for example, for an understanding
of the operation of thermionic valves
and the circuits in which they were used.

However as science, and consequently
technology, progressed it was found in-
creasingly that the simple picture could
not adequately explain many of the new
discoveries. It became necessary, as with

so many scientific concepts, to both
revise and expand our conception of
atomic structure, and with it our under-
standing of electrical conduction.

Hence it is that, in order to gain a clear
knowledge not only of the mechanisms
of electrical conduction as it is currently
understood, but also and in particular of
the operation of the many different semi-
conductor devices which are used in —
and have virtually revolutionised —

ALLOWED ELECTRON ORBITS
(N =QUANTUM NUMBER) {

—

Fig.1.1: The electrons of an individual
atom can only occupy orbits with
certain ‘allowed’ radii, corresponding
to fixed energy levels.

modern electronics, one must begin by
becoming acquainted with the atom as it
is now pictured.

Unfortunately, perhaps, a full under-
standing of modemn atomic theory and
the physics of electrical conduction re-
quires a thorough grasp of the abstract
and highly mathematical science of
Quantum Mechanics, and this is beyond
many professional engineers.

However a full understanding is really
only necessary for the scientist, research
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student and device development en-
gineer. A somewhat more limited under-
standing at a basically ‘qualitative’ level
is usually found both adequate and satis-
fying for most other purposes, including
that of preparation for further detailed
study. It is at this level that the following
treatment is pitched.

Perhaps the first thing to be noted
about the modern view of the atom is
that it is somewhat more ‘fuzzy’ than
before, and in consequence, it tends to
be less satisfying.

Although disconcerting, this must un-
fortunately be accepted as a fact of life.
The reality is that the apparent clarity of
the simple ‘solar system’ picture was an
illusion, with no real justification on the
basis of our actual knowledge.

We are unlikely to know for some
considerable time, if indeed we will
ever know, the ‘real’ nature of
electrons and other sub-atomic
‘particles’, or of such fundamental
things as mass, energy, time, electric
and magnetic fields, and electrical
charge.

The modern picture of the atom and
its behaviour tries to take this lack of
knowledge into account. In producing
a theory which ‘works’, in the sense
that it can satisfactorily explain
most of the little we do actually know,
it aims at the same time, at preventing
us from kidding ourselves that we
know more than this!

At this stage you may well be
wondering if the modem picture of
the atom bears any resemblance at
all to the simpler one. The truth is that
there is a resemblance, although only a
general one.

In broad terms, the atom may still be
pictured as consisting of a central posi-






tively charged nucleus, surrounded by a
number of negatively charged electrons.
As the nucleus plays no more than a
nominal part in electrical behaviour, we
need not concem ourselves here with its
structure. And in fact, it’s just as well
that this is the case, because the closer
physicists examine the nucleus, the more
complex it seems to become!

The electrons are still held to be the
components of the atom which are main-
ly responsible for its electrical and
chemical behaviour.

Elusive electron

However, they can no longer be
regarded simply as tiny physical par-
ticles orbiting around the nucleus, nor
can the part which they play in electrical
conduction be pictured as a straightfor-
ward one whereby an electric field
‘loosens’ those in the outermost orbits
and whisks them along to form a cur-
rent flow. As with the nucleus, the
closer the electron and its behaviour
are examined the more complex — and
in this case, the more elusive — it be-
comes.

It has been found that, in some cir-
cumstances, the behaviour of electrons
can indeed only be explained by
visualising them as small particles. Yet,
equally, there are other situations in
which their behaviour can only be ex-
plained as consistent with that of small
bursts of oscillations or ‘waves’ — of a
type similar to, but different from, those
responsible for sound, heat and light.

In other words, an electron must now
be regarded as a somewhat vague thing
which sometimes behaves as a physi-
cal particle, and at other times, alterna-
tively behaves as a ‘packet’ of some
sort of waves.

As it happens, it is the wave aspect of
their ‘personality’ which seems to play
the major part in determining the be-
haviour of electrons as they surround the
nucleus of an atom. So that in place of
the simple picture of a number of
electron ‘planets’ orbiting around the
nucleus, we must now try to visualise a
system of spherical and elliptical
‘surfaces’ at various distances from the
nucleus, and each somewhat fuzzy and
indistinct because of wavelike variations
over the perimeter,

Whereas it would appear that at the
more familiar macroscopic level,
planets may orbit around a sun at vir-
tually any radius providing they have
the appropriate orbital velocity, this
does not occur in the microscopic level
of the atom.

Electrons are only able to ‘orbit’ (the
term is, still used for convenience)
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Fig.1.2: Each atomic nucleus is effectively located at the bottom of a negative
‘potential well’, and the orbit of each electron corresponds to a balance between
that orbit’s potential energy and the electron’s kinetic energy.

around the nucleus at certain definite
radii. In terms of the wavelike aspect of
the electron these radii can be inter-
preted broadly as those whose perimeter
corresponds to an integral (or whole-
number) multiple of a compatible
electron ‘wavelength’.

Although this concept may seem
strange and rather hard to accept, the full
reasoning behind it is quite abstract and
involves mathematical ‘gymnastics’
which we cannot dcal with here. How-
ever, for the present it may help to com-
pare the situation with the more familiar
one involving the production of standing
waves in a stretched string: waves can
only occur at frequencies at which the
string length corresponds to a single
wavelength, two wavelengths, three
wavelengths, and so on.

Allowed orbits

The electrons of an individual atom,
then, can only occupy orbits correspond-
ing to certain ‘allowed’ effective radii.
This is illustrated by the diagram of
Fig.1.1. As may be scen, the various pos-
sible orbits are each assigned a so-called
quantum number, commencing at ‘1’
for the innermost. The effective radius of
the orbits increases with the square of
the quantum number, i.e., one unit, four
units, nine units, and so on.

Some idea of the size of the orbits may
be gained from the fact that the inner-
most or N = 1 orbit corresponds to
an effective radius of approximately
5 x 101 metre, or about 50 picometres
(million-millionths of a metre).

Associated with each possible orbit is
a corresponding energy level; ie., an
clectron occupying a particular obit will
have a particular amount of energy. This
will consist of both the kinetic or

‘motional’ energy associated with its or-
biting momentum, together with the
potential or ‘latent’ energy which it pos-
sesses by virtue of its position in the
clectric field surrounding the nucleus.

Because of the opposite charges of
electrons and nuclei, an electron is at-
tracted to the nucleus with a force which
varies inversely with the square of its
distance from the nucleus centre. In
view of this, an electron at a particular
point in the electric field surrounding the
nucleus has a positive potential energy
with respect to that nucleus, and at the
same time a negative polential energy
with respect to any point more distant
from the latter.

If these polarities seem wrong,
remember that positive potential energy
corresponds to the ability to perform
work or release ‘internal’ energy, while
negative potential energy implies a need
for energy to be externally supplied.

From the point of view of the electron,
therefore, the vicinity of the nucleus rep-
resents an area of lower or ‘more
negative’ potential energy than else-
where. In fact the field around the
nucleus forms what may be visualised as
a potential energy ‘pocket’ or well, with
the nucleus at its centre and the ‘sides’
sloping exponentially. Viewed in this
light, a free clectron wandering near the
nucleus and attracted to it effectively
‘falls into the well’. These ideas are il-
lustrated in the diagrams of Fig.1.2.

According to this view, an clectron
which is orbiting around the nucleus
does so (rather than ‘fall’) by virtue of
its orbital momentum — in effect, it
‘rolls around’ the walls of the potential
cnergy well, at a sufficient speed to
prevent itself from falling. An orbiting
electron thus possesses a positive kinetic
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energy, and because the rcquired orbital
momentum increases with decreasing ef-
fective orbit radius, the kinetic energy
similarly increases.

In fact, it turns out that the positive
kinetic energy follows the same ex-
ponential curve as that of the negative
potential energy, but with opposite sign
and with an amplitude half as great — if
spherical orbits are considered.

As the total energy of an orbiting
electron consists of the algebraic sum of
its potential energy (negative) and its
kinetic energy (positive), and both these
follow exponential laws with the former
larger than the latter, the total energy
will thus be negative and will also fol-
low an exponential. In short, the vicinity
of the nucleus represents for orbiting
electrons a total energy well, similar
to that for potential energy but ‘less
deep’. A two dimensional repre-
sentation of this well is shown by the
dashed curved lines in Fig.1.3.

An example may help in clearing up
any possible confusion at this point. An
electron in an orbit of effective radius ‘r’
is seen to occupy an energy level repre-
sented in Fig.1.3 by the line C-C’, with a
total negative energy of Wb. From the
shape of the dashed outline of the energy
well, it may be seen that the smaller the
effective orbital radius, the greater the
negative energy possessed by an
electron in that orbit.

Binding energy

It should be fairly evident at this stage
that removal of a particular orbiting
electron from the influence of the
nucleus (i.e., taking it to an effectively
distant place) will involve doing positive
work, to a degree which corresponds ex-
actly to the negative energy level of the
orbit concemned.

Hence an electron occupying the ener-
gy level C-C’ in Fig.1.3, in order to be
‘freed’ from the nucleus altogether, must
acquire a positive energy equal and op-
posite in sign to Wb. In short, the nega-
tive energy level of an orbit simply
corresponds (o the degree to which an
electron in that orbit is ‘bound’ to the
nucleus — the orbital binding energy.

As we saw earlier, in an individual
atom electrons can only occupy orbits
having certain allowed effective radii.
Hence, in terms of the energy level
diagram of Fig.1.3, an orbiting
electron must occupy one of the dis-
crete energy levels represented by such
lines as A-A’, B-B’, C-C’, and so on.
Level A-A’ might correspond to the N
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= 1 orbit of Fig.1.1, for example, and
level B-B’ to the N = 2 orbit.

Although only three of the permitted
energy levels are shown in Fig.1.3, there
is in fact a very large number, cor-
responding to allowed orbits with effec-
tive radii increasing rapidly with the
squares of successive quantum numbers,

Because of the cxponential shape of
the energy well around the nucleus, the
energy differences between successive
orbits actually decreases however, so
that if further levels were shown in
Fig.1.3, they would be scen to form a
series of horizontal lines with decreasing
vertical spacing, above level C-C’ and

-approaching the zero energy level repre-

sented by O-X.

You might perhaps imagine, from the
foregoing, that in an individual atom of
an element all of the electrons surround-
ing the nucleus would be found occupy-
ing the lowest (most negative) energy
level, at least when the atom is in the
ground state, with no additional energy
or ‘excitation’ received from external
sources. But this isn’t so...

In fact it is found that, in effect, each
energy level has a definite electron
‘capacity’; only two electrons can oc-
cupy the N = 1 level, only eight can
occupy the N = 2 level and so on. The
maximum number of electrons which
may occupy the first five allowed
energy levels are 2, 8, 18, 32 and 50
respectively.

TABLE 1.1
Eement N!:‘l:'f;..: ;5' Occupation of Orbits/Energy Levels
Nomben  [N=1 | N=2 | N=3 | N=4 | N=5 [N=6
Hydrogen 1 \
Helium 2 2
Lithium 3 2 ]
Beryllium 4 2 2
Boron ] 2 3
Carbon 6 2 4
Nitrogen 7 2 s
Oxygen s 2 6
Fluorine 9 2 7
Neon 10 2 0
Sodium 1 2 [ [
Magnesium 12 2 8 2
| Aluminium 13 2 s | 3
Silicon 14 2 [] 4
Phasphorus 15 2 [] s
Sulphur 16 2 8 6
Chlocine | 17 2 s | 7
Argon 18 2 s []
Potassium 19 2 [] 0 1
Cakiom 20 2 ] 3 2

Although quantum mechanical theory
provides an adequate explanation of the
electron capacities of the various energy
levels, the detailed arguments involved
are beyond the scope of our present dis-
cussion. For the present it should be suf-
ficient to note that in addition to their
energy level, electrons in orbit have
other important characteristics such as
degree of orbit ellipticity, magnetic mo-
ment, and spin polarity.

It is believed that only certain com-
binations of these characteristics are per-
mitted at each energy level, and further
that no two electrons at the same energy
level can have the same combination.

The latter ‘law’ is held to apply to any
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Fig.1.3: Each allowed orbit in the atom has a corresponding energy level, which
gives the energy binding the electrons in that orbit to the nucleus. Electrons at
the ‘lower’ orbital levels are therefore much harder to remove from the atom.
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unified system involving electrons, and
is known as Pauli’s exclusion principle.

In an individual atom in the ground
state, then, the electrons occupy the
lowest permitted energy levels to a de-
gree determined by the various energy
level capacities. For example in a boron
atom, with five electrons, two occupy
the N = 1 level, which is thus ‘filled’,
while the rcmaining three occupy but
only partly fill the N = 2 level; the
remaining levels are empty.

Similarly the 14 electrons of the
silicon atom are disposed with two fill-
ing the N = 1 level, eight filling the N =
2 level, and the remaining four partly
filling the N = 3 level. Table 1.1 gives
the electron dispositions of the first 20
elements of the ‘periodic table’, illustrat-
ing the way in which the various energy
levels are progressively ‘filled’.

Outer electrons important

It is those electrons in the outermost of
the occupied energy levels of an atom
which almost completely determine its
external behaviour, both chemical and
electrical. The electrons which may be
present in any filled lower energy levels
generally play little part in external be-
haviour, because they are relatively
strongly bound to the nucleus.

Accordingly the latter are usually
called the ‘core’ electrons and can often
be considered as ‘lumped together’ with
the nucleus, whereas the former are
called the valence electrons (from the
Latin ‘valere’, meaning strength — an
allusion to the part played in chemical
bonding) and are almost always con-
sidered separately and in detail.

The energy level occupied by the
valence electrons of an atom of a par-
ticular element is consequently known
as the valence level for that element.
Each of the allowed energy levels is
the valence level for atoms of certain
elements; for example the N = 2 level
is the valence level for atoms of ele-
ments such as boron, while the N = 3
level is the valence level for elements
such as silicon.

In the foregoing description of the
structure of an atom as it is currently
pictured, we have considered the atom in
the so-called ground state. Actually, this
state is a purely hypothetical one; it
would only occur if an atom could be
placed in a light-tight and radiation
proof container, and kept at a tempera-
ture of absolute zero (-273°C). Let us
therefore look briefly at the more usual
situation, where an atom is at a some-
what more comfortable temperature and
is accessible to light and possibly other
forms of radiation.

Most readers will probably be aware
that light, heat and other forms of
radiation such as X-rays are essentially
energy, in the form of electromagnetic
waves. As such, they are related to the
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Fig.1.4: A representation of the
electromagnetic spectrum, which
extends all the way from DC and VLF
radio up to light and gamma rays.

familiar waves used for communication
and for sound and television broadcast-
ing. They differ from the latter almost
solely in terms of frequency, or
wavelength; in fact heat radiation cor-
responds virtually to ‘super-super-high
frequency’ radiation, or ‘ultra-ultra-
short waves’, while light and X-rayscor-
respond to even higher frequencies and
shorter waves again.

These relationships are illustrated in

Fig.14, which shows the relevant por-
tion of the electromagnetic spectrum.

In view of this, it should not be hard to
understand that an atom which is in any
practical situation involving light, heat
and the other forms of radiation is vir-
tually subjected to a constant bombard-
ment of energy. And it should be no
surprise that in such a situation the atom
will tend to be found not in its ground
state, but in one of many possible
‘excited’ states, which correspond to its
having absorbed — at least temporarily
— additional energy.

As you might perhaps guess, the
mechanism by which an atom ‘absorbs’
cnergy to become excited is a rather
complex and obscure one; so too is the
converse mechanism whereby the atom
‘ejects’ energy to return to either the
ground state or a less excited state.

For a full explanation, as before, one
must delve quite deeply into quantum
mechanics. However, there is a basic
and important principle involved, and
one which we can consider here briefly.

Excitation quanta

Stated simply, the principle is as fol-
lows: the absorption of energy by an
atom corresponds to the transfer of
electrons to higher energy levels. Be-
cause there are only certain allowed
cnergy levels in an atom, as we have
seen, this means that energy can only be
absorbed by the atom in ‘lumps’ or
quanta of definite sizes. The sizes of the
quanta correspond to the energy dif-
ferences between the various allowed
levels,

Hence an atom can absorb an amount
of energy corresponding to the transfer
of an electron from the N = 1 level to
the N = 3 level, for example, or to the
transfer of perhaps three electrons at
the N = 2 level to the N = 4 level. But,
whatever the quantum of energy ab-
sorbed, it must correspond to the trans-
fer of a whole number of electrons
from one of the allowed energy levels
to other higher levels.

And the same principle holds for
emission of energy, which as one would
expect involves transfer of electrons
from higher down to lower allowed
energy levels. An atom can again only
emit energy in quanta of fixed sizes, cor-
responding to the transfer of whole num-
bers of clectrons from higher to lower
allowed energy levels.

At this point, you may well be as-
king how it is possible for atoms to be
able to absorb and emit energy in dis-
cretc quanta, when the cnergy ab-
sorbed and emitted is in the form of
supposedly continuous radiation such
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as light or heat. The answer to this is that
in fact electromagnetic energy, like the
electron, behaves in many ways as if it
too has a ‘split personality’. In contrast
with its continuous wavelike nature, it
can equally readily behave as if it con-
sists of small particles or quanta of ener-
gy. These particles have been named
photons.

It happens that the amount of energy
represented by a photon is independent
of the intensity or ‘strength’ of the radia-
tion concerned; this only determines the
number of photons present,

Rather, the energy of a photon is
directly proportional to its frequency.

This is a very important relationship,
which was discovered by the physicist
Max Planck in 1900 and developed by
Albert Einstein 1905.

According to this relationship,
photons of ‘blue’ visible light represent
larger energy quanta than photons of
lower frequency such as ‘red’ light, and
the latter in turn, represent larger quanta
than photons of heat radiation.

Also, and very importantly for our
present purposes, heat photons cor-
responding to higher temperatures repre-
sent larger energy quanta than those
corresponding to lower temperatures.
This arises because temperature is a
direct function of frequency.

From the foregoing it may be seen
that, because it is only capable of ab-
sorbing energy quanta of certain fixed
sizes, corresponding to electron trans-
fers between allowed energy levels, an
atom can effectively only be excited
by radiation of particular frequencies
(wavelengths). :

Each frequency will correspond to
electron transfer between a particular
combination of levels; hence a transfer
from the N = 1 level to the N = 3 level
might result from absorption of a photon
of frequency f1, while a photon of
another frequency f2 might produce a
transfer of an electron from the N =3 to
the N=4 level.

Similarly the cjection of energy, by an
atom dropping to the ground state or to a
lower excitation state, results in the
emission of radiation only at particular
frequencies. An electron transfer from
the N = 2 level to the N = 1 level might
result in the emission of a photon of fre-
quency f3, for example, while a transfer
from the N = 5 to the N = 3 level would
result in the emission of a photon at the
different frequency.

These concepts are illustrated in the
diagrams of Fig.1.5.
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Fig.1.5: Because of the fixed orbital energy levels, and the fact that an atom'’s
absorption or emission of energy corresponds to movement of electrons between
levels, energy can only be absorbed or emitted in fixed amounts or ‘quanta’. And
each energy quantum corresponds to an electromagnetic photon of a particular
frequency, giving rise to an atom’s characteristic spectrum lines.

Explains line spectra

In practical situations, atoms can thus
be found tending to continuously absorb
and emit radition at a number of specific
frequencies, each of which corresponds
to one of the possible energy level tran-
sitions.

It is this behaviour which accounts for
the so-called ‘line spectra’ obtained by
analysis of the wavelengths by light
and heat absorbed and emitted by
atoms of the various elements under
suitable conditions.

As one might expect, the number of
specific photon frequencies involved in
atom energy absorption and emission

" tends to be quite large, as there are many

possible energy level transitions,

This is particularly so with elements
having many electrons surrounding the
nucleus. However, due to differences be-
tween levels concerning the allowed
‘secondary’ electron characteristics of
orbit ecllipticity, magnetic moment and
spin, some level transitions tend to be
more prevalent than others, in a fashion
which varies from element to element.
As aresult, each element tends to have a
characteristic pattern of ‘dominant’ ab-
sorption and emission frequencies.

An atom in the excited state contains,
as we have seen, electrons which are oc-
cupying higher energy levels than they
would occupy in the ground state. It is
interesting to consider whether we can
make any inferences regarding which of
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the electrons will be more likely to be
found at such higher levels.

As it happens, we can. Earlier, we saw
that the energy differences between the
allowed energy levels decrease with in-
creasing orbit radius and quantum num-
ber. Hence, somewhat greater energy
would be required to transfer an electron
from the innermost N = 1 level to the
next or N = 2 level for example, than to
transfer an electron from the N = 3 level
to the adjacent N = 4 level. Thus even
for transfer between adjacent levels, the
electrons at the lower levels require
larger energy quanta,

There is also the electron capacity of
the various levels to be considered —
i.e., Pauli’s exclusion principle. As the
capacity of the various levels does not
alter with excitation, this means that a
transfer of an electron to a particular
energy level can only take place if there
is a ‘vacancy’ at that level.

From this it can be seen that transfer
of electrons from the higher levels is
more likely to occur than from the lower
levels, both because the lower levels are
more likely to be ‘full’ and also because
the capacity of the levels increases with
increasing energy.

We can say then, that for a given de-
gree of excitation, the ‘excited level’
electrons will tend to be those from the
higher levels. In particular, there will
tend to be a high proportion of the
electrons from the valence level of the

9

atom concerned. <*
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Vdc accuracy © Fast
continuity beeper

« Diode test « Sleep
Mode  Two year
warranty

Fluke 11

Adds V Chek™

« Capacitance 0.001
to 9999uF « 0.9%
basic dc voits
accuracy

Fluke 12

Adds Min/Max
recording with relative
time stamp

» Continuity capture™

Call us for the best
prices on

® Min/Max/Average recording stores
highest, lowest and true average of
all readings

® Selectable response time to record
turn-on surges or drift etc

® 1ms peak Min/Max hold on 87 to
capture elusive transients or half-sine
surges to 400Hz

® Audible Min/Max Alert™ signals
readings above or below previous
limits

@ Splash and dust proof and impact
resistant case
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@ Volts, Amps, Ohms, diode test.
continuity, frequency and duty cycle,
capacitance, Touch Hold™, relative,
protective holster @ 0.3% basic dc
accuracy ¢ 5kHz Vac e Analog bargraph
with zoom e 3 year warranty

85

©0.1% accuracy e 20kHz Vac

87

o High resolution analog pointer
o True rms ac e Ims peak Min/Max
4 1/2 digit mode & Back lit display

Philips 90 Series - 50MHz Bandwidth

Digital Storage Scope plus...

® 25MS/s 2 channel digital storage

® 8-bit,25 levels/div vert. resolution

® 10ns/div to 5s/div timebase

@ Store 8 waveforms (95 & 97) and
10 set-ups (97)

@ Measuring cursors (95 & 97)

...Full 3000 count DMM

@ Functions include Min/Max,
Touch Hold™, Relative & %,
Autoranging etc

® dBm, dBV and dBW (95 & 97)

® 5 Soft Keys/Pop-Up Menus

® 12cm 240x240pixel Super
Twisted Nematic LCD screen

@ Floating up to 600Vrms

@ Optical RS-232 Port (97)

©® Low Power (4 hr internal battery)

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

Model 93 Basic instrument

Model 95 Adds measuring cursors and recording function

Model 97 Adds waveform and set-up memories, back-lit
LCD, generator functions, RS-232 interface

BLACK*STAR

Video Monitor Tester 1410
e Checks MDA, CGA, EGA, Hercules, PGA, VGA, SVGA, 8514A,
XGA and TV formats ¢ Microprocessor controlled o Intelligent
alpha-numeric display e Analog RGB, TTL-IRGB, Secondary RGB,
Horizontal /Vertical /Composite syncs e Colour Bars, Test Card,
Crosshatch, Dots, Ramp, Focus, Horizontal Lines, Vertical Lines,
Raster and Checkerboard e Full control over output signals

# 15.625 to 48.5kHz Line Frequencies » 49.9 to 87Hz Frame
Frequencies o Inverse Video » Separate Analog and TTL Outputs
e 1V and 0.7V Video » Easy Connection via 9-way and 15-way ‘D’
and BNC Connectors $1198.00 ex tax $1375.00 inc tax
‘TESTCARD' Easy-to-Use PC Monitor Test Software
e Choice of colours, backgrounds & Test patterns

$115.00

Topward Bench DC Power Supplies

o Excellent value - direct import pricing!

o Short Circuit protected

o Constant Voltage & constant current modes

® Single, dual and triple output models available
Mo iel Ranges Ex Tax Inc Tax
2303 30V/3A $305.00 $365.00
4303 130V/3A, 5V/3A $595.00 $710.00
4306 +30V/6A $895.00 $1070.00
4603 +60V/3A $990.00 $1190.00

available.

and South Pacific.

FREE 20 page Shortform Catalogue

Ask about our Account facilities and
special arrangements for Education
and Government Departments.
Express delivery throughout Australia

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

OIBIAT PTY LTID

129 Queen Street, Beaconsfield P.0.Box 37 Beaconsfield NSW 2014
Tel : (02) 698 4776 Fax : (02) 699 9170
Call us for the name of your local stockist
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Review: PC Software for WESAT reception

SATFAX V5.02

In recent months there’s been a renewed interest in using PC'’s for low-cost reception and display of
weather fax images transmitted by satellites. Here’s a review of the latest version of an Australian
software package for serious WESAT decoding and display, which has been popular for some time:

Michael Delahunty’s SATFAX.
by JIM ROWE

For many ycars now, the world’s
weather bureaux have been relying on or-
biting satellites to gather information
about our planct’s constantly changing
weather pattens. The satellites arc
equipped with optical and infra-red sen-
sors, which scan the surface of the ecarth;
this information is then beamed down
wards via radio.

In the ecarly days, the equipment
needed to receive and display these
‘weather satellite fax’ or ‘WESAT’ im-
ages was far too complex and expen-
sive to be within the grasp of private
individuals and enthusiasts.

But thanks to the ongoing revolution in
solid state devices and computer technol-
ogy, in the last few years this has become
more and more feasible.

Nowadays it’s possible to achieve quitc
satisfying results with a low-cost VHF
receiver, a suitable antenna and a PC fitted
with a low-cost adaptor and running ap-
propriate  software. This was demo-

nstratcd by Tom Moffat, in his recent
series of articles (EA, June-August 1992).
Mind you, by going a little further, in
terms of both hardware and software
elaboration, it’s possible to get results
which come even closer to those achieved
by the professionals — for whom the
satellite signals are intended, of course.

The more ‘serious’ enthusiasts have
equipped themselves 0 receive high
quality WESAT images from not just the
orbiting VHF satellitcs operating at around
137MHz, but also from the ‘geostationary’
satellites which down- link in the UHF ‘S
band’, at around 1690MHz.

In Australia, many of these enthusiasts
have been using a low cost software pack-
age developed and marketed by Michael
Delahunty, of New Farm in Queensland.
Mr Delahunty’s SATFAX package has
been refined and enhanced quite a bit
since he first developed it, and now offers
many features in terms of both perfor-
mance and flexibility.
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Hardware requirements

Satfax is designed to allow reception of
WESAT fax images from the orbiting
NOAA (USA), Meteor (Russia) and Fen-
gyun (China) satellites, and also from the
geostationary GEOS (USA) and GMS
(Japan) satellites, using an IBM-com-
patible XT, AT or 386-based PC. It is
designed to work with a hardware
decoder/converter, which takes the
amplitude-modulated 2400Hz audio sub-
carrier from a suitable VHF or S-band
FM receiver, and performs A-to-D conver-
sion to allow digital image processing in
the PC.

In his SATFAX literature, Mr Delahunty
recommends a low cost decoder/converter
produced by fellow Queenslander David
Hopkins, of Capalaba; this takes the form
of a ‘short’ card which fits inside the PC
itself, and simply accepts the incoming
audio via an RCA socket.

Quite a few existing VHF receivers can






apparently be used for satisfactory recep-
tion of the 137MHz orbiting satellite sig-
nals. The main requirement is that they
must have a ‘Wide FM’ receiving mode,
as the VHF WESAT signals use a devia-
tion of around 30kHz. The other require-
ment is a suitable omnidirectional antenna,
such as a ‘turnstile with reflector’, a Lin-
denblad or in favourable areas a 5/8-wave
ground plane. A masthead preamp and a
bandpass filter may also be necessary, as
the WESAT signals can be quite weak and
vulnerable to interference.

Reception of S-band WESAT signals
from the geostationary satellites is rather
more tricky, not only because these are up
at 1691MHz, but because they use much
wider deviation: around 260kHz. This
means that many of the standard VHF-
UHEF receivers which will tune directly to
the frequency (like the Icom and AOR
scanners) are not really suitable. Nor are
they suitable as a tuneable IF for a
downconverter, for the same reason.” -

Here Michael Delahunty recommends a
specially-designed receiver available from
yet another Queensland firm, PH Com-
munications of Albany Creek. PH can
supply a 137MHz (+/-2MHz) receiver
with a typical bandwidth of 280kHz and a
sensitivity of 0.5uV for 12dB SINAD,
which can be used for both direct recep-
tion of the VHF WESAT signals, and as a
tuneable IF for a 1691MHz downcon-
verter to receive the S-band signals.

The same firm can also supply a match-
ing 1691MHz low-noise (around 1dB)
preamp (LNA), a crystal locked downcon-
verter and a dipole feed for a 1.5m dish
reflector with an F/D ratio of 0.4. As you
can see, reception of the S-band WESAT
signals calls for somewhat greater com-
mittment than for the VHF signals.

By the way, full address information for
all of the above firms will be given at the
end of this article.

Software features

In -its latest implementation (Version
5.02), the SATFAX package offers a wide
variety of functions and features. For a
start, it will operate with a wide range of
video adaptor cards -—— EGA, VGA and
S-VGA — and can provide a matching
range of display resolutions. These vary
from a basic 640 x 200 resolution in 16
colours, up to 640 x 480 resolution in 64
colours.

-(If youre wondering about those
colours, it’s true that the WESAT images
themselves are all essentially mono-
chrome ‘shades of grey’ in their native
form. However SATFAX and decoders
like the Hopkins card effectively convert
the signals into 6-bit digital samples,
which can therefore represent 64 discrete
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The SATFAX software package Is intended to go with David
Hopkins’ Weather Sat decoder card, shown here. It siots directly

into a standard PC.

signal levels. The SATFAX software has
the ability to let you convert these levels
into different ‘pseudo colours’, making the
images not only much more interesting,
but also easier to interpret.)

SATFAX can decode WESAT signals of
virtually any transmission speed. It has a
total of nine speed options, seven of which
are preset at the speeds most commonly
used: 20, 60, 90, 120, 180, 240 and 360
lines per minute. The last two options are
‘user definable’ — i.e., you can set them
up for virtually any speed you wish.

The decoding speeds are normally
derived using timing loops accessing the
PC’s 8253/4 timer chip, but for machines
where this ‘hardware timing’ causes lock-
up due to BIOS incompatibility, SATFAX
also provides an alternative ‘software
timing’ option.

There’s also an ‘external timing’ option,
for use when decoding WESAT signals
that have been saved using a stereo tape
recorder. For both ‘hardware’ and
‘software’ timing, the program has
provision for both coarse and fine adjust-
ment of each of the nine speed options, by
the user.

Other parameters that can be set are
video display mode; the computer’s I/O
port to be used for signal input (either the
decoder card address, or an alternative
port for extemnal decoders); and the num-
ber of picture lines that are to be stored in
RAM and saved to disk (SATFAX auto-

s
b

matically checks your RAM, and indicates
the largest file size possible).

Depending upon the video adaptor and
video display mode you’re using, you can
also set up various colour ‘palettes’, for
the program’s conversion of the WESAT
grey-scale images into pseudo colours.
Generally with EGA you have a fixed
palette of 16 colours, while with standard
VGA you have a choice of 16 colours out
of 262,144, and with S-VGA you have a
choice of 64 colours chosen from the same
wide range.

To make things easier when receiving
and decoding signals from each main kind
of satellite, SATFAX also provides a
choice of 10 programmable ‘acquisition
modes’. These are virtually complete
‘recipes’ for the program’s various con-
figuration settings, allowing you to in-
stantly reconfigure it at the touch of a key.
A very nice feature...

To assist you in setting up your system
for optimum image decoding, SATFAX
also has another very nice feature. This is a
“Test’ screen, with bar-graph indication of
either your decoder’s output level range
(to allow correct gain adjustment), or the
input frequency of an external timing
clock (allowing a PLL to be set up for
decoding from a tape).

Once you've used this facility to set
things up, and want to start decoding a
suitable signal, the program provides a
number of options. Initially you can
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choose cither ‘Acquire’, which chooses
one of the 10 programmable configuration
modes; or ‘Begin’, which uscs the default
configuration. Then you are moved to the
‘receive’ screen, and here you can select
from either ‘A: automatic starting on the
next sync pulse’ or ‘B: immediate starting,
ignoring any sync pulses’. Once the pic-
ture has started to appear, you can also
clear the screen at any time and ‘start
again’ at the top of the screen, by pressing
the ‘C’ key.

(For images decoded and stored using
options which ignore sync pulses, the
stored image can be manipulated later
using SATFAX's ‘Re-align’ facility —
another handy facility.)

Once you have received and decoded an
interesting image, you can of course save
it on disk as a file. Here SATFAX provides
the usual range of file management
facilities, accessed from the main menu
screen via a ‘Files’ screen. As you'd ex-
pect you can save a file, load one into
memory from disk, get a listing of the files
on disk, nominate a new subdirectory and
SO on.

There are also various further options
when it comes to examining an image
you've either just received, or re-loaded
from disk. You can simply ‘View’ it in its
entirety, by pressing the ‘v’ key; or in
‘Magnified’ form, by pressing the ‘m’ key;
or finally in even more magnificd form, by
pressing the ‘z’ key (for ‘Zoom’ mode).
Each of these three viewing options also
has a choice of either standard aspect ratio
or ‘doubled-height form’, and in each case
the latter is achieved by either holding
down the shift key or having the keyboard
in caps-lock mode. That is, ‘v’-‘m’-‘2’
give the three standard aspect ratio views,
and ‘V’-‘M’-‘Z’ the threc vertically
stretched views.

For any particular image in memory,
you can jump between these views simply
by pressing the appropriate keys. Similarly
with the magnified views you can pan and
scroll around the image using the cursor
arrow keys. You can also invert the picture
using the ‘U’ key, flip it horizontally using
the ‘S’ key, reverse its data weighting (i.e.,
light becomes dark, etc) using the ‘T’ key,
or average the two side-by-side images for
a NOAA picture, using the ‘A’ key.

As if these options aren’t enough, you
can also enhance the image’s contrast
range, by pressing the ‘*’ key, and/or
lighten it digitally by pressing the ‘+’ key.
And finally you can accentuate the image
area transitions, for a kind of ‘3D’ effect,
by pressing the ‘3’ key. This last feature
can improve the apparcnt detail, par-
ticularly with IR images.

A sample printout from SATFAX, using an HP compatible laser printer. The image

~ EETS -

shown is from the GMS-4 geostationary S-band satellite.

Needless to say, you can also send im-
ages to a printer, to get them in hard copy
form, Printing is only in monochrome, but
herc SATFAX again gives you a wide
range of options,

First, there’s a choice of printers. The
program will work with Epson/IBM com-
patible 9-pin dot matrix or 24-pin types,
H-P Laserjet II (PCL speaking) com-
patible lasers, or Canon BJ130 and com-
patible bubble-jet models, Then with three
out of the four printer types you have a
choice of various printing modes, offering
different compromises between print den-

- sity, resolution and grey-scale approxima-

tion. You have a choice of ‘double’ or
‘quad’ density with a 9-pin printer, ‘triple’
or ‘hex’ density with a 24-pin, 150 or
300dpi with a PCL laser. The Canon bub-
ble-jet option is fixed at 360dpi.

Other options available when you move
to the ‘Print’ screen are a choice of print-
ing aspect ratios, and the ability to print
out either the complete image or an en-
larged version of one side (i.e., ‘large left
side’ or ‘large right side’). The latter op-
tions are designed to allow separate prin-
tout of the two images sent side by side
from NOAA satellites.

Note that with the dot-matrix and bub-
ble-jet printers you have a choice of three
aspect ratios: 1:1, 1:1.5 or 1:2 (H: V), while
with PCL printers you only get the first
and last — the 1:1.5 ratio is not available.
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Getting back to SATFAX’s on-screen
display facilities, there is one of these
that's especially impressive. This is an
‘animation’ option — which lets you save
a series of received WESAT images in
carefully aligned form, and then ‘play
them back’ in sequence as a kind of ‘slide
show’. Sequences of up to 99 images can
be handled in this way, giving SATFAX
the ability to give very graphic presenta-
tions of the progress of tropical cyclones,
and other dynamic weather events...

The rate at which the images can be dis-
played can be varied, with a range of 10
options available. Options 1-9 correspond
to nine automatic rates, with ‘1’ the fastest
and ‘9’ the slowest, while selecting ‘0’ al-
lows manual timing using the keyboard’s
space bar.

The exact rates for the automatic op-
tions will vary with your computer’s
processor, video card and disk drive ac-
cessing speed, but with a typical 20MHz
*386SX machine and all of the images on
a 20ms hard disk, the highest ‘1’ rate gives
about three images per second — quite
impressive!

Trying it out

To allow us to try out SATFAX,
Michael Delahunty very kindly sent down
a copy of the package and manual —
together with a number of floppy disks
containing interesting and notable






WESAT images received by both his cus-
tomers and himself, using it. He was also
good enough to obtain a sample of David
Hopkins’ Weather Fax decoder card,
which was enclosed to make it easier for
us to get things going,

We don’t have the necessary facilities to
try out such a system in the EA lab, so I
decided to check it out at home using my
‘test bed’ computer (an Epson AX2) and
Icom IC-R100 VHF receiver — which is
normally hooked up to either a 1/4-wave
ground plane for two metres, or a
wideband discone for general listening,

It didn’t take long to fit the decoder card
to the computer, and I tried to see if I could
receive any WESAT signals using either
of the existing antennas. But after a num-
ber of sessions, I had to conclude that this
was hopeless; if the signals were there,
they were buried in interference. There
were mobile radio signals, FM broadcast-
ing stations, aircraft, pagers, and all kinds
of other ‘crud’ — with negligible gaps in
between.

It was then that I decided it would be
necessary to build up one of Tom Moffat’s
Lindenblad antennas, cut especially for
137MHz, and probably also one of the
VK2 preamps to provide additional low-
noise gain and presclection. So there was
an inevitable delay, while the necessary
items were procured and then assembled
and tested.

To cut the story short, I eventually had
both the Lindenblad and the preamp fully
operational and could resume the tests.
The results were certainly much better,
with far less interference from FM sta-
tions and mobiles. But there was still a
surprising amount of breakthrough from
pagers, passing mobile radio amateurs on
2m, and — worst of all — aircraft com-
munications (I live not far from Mascot
airport, unfortunately).

In fact, after a number of further ses-
sions, it’s so far been impossible to capture
anything like a complete WESAT image.
Every time a satellite has passed over,
Murphy’s Law has triggered off even
more frequent bursts of activity from the
pager and/or aircraft brigade. Very
frustrating, to say the least!

Some time soon, I’ll have to try fitting a
fairly selective bandpass filter up at the
antenna, before the preamp. Hopefully
this will help to reduce the interference.
But if that doesn’t do the job, I guess
I'll be forced to try capturing WESAT
signals only during the aircraft ‘curfew’
period in the wee small hours, and per-
haps on public holidays when there are
‘lull’ periods...

So at this stage, it hasn’t really been pos-
sible to give the image receiving part of
SATFAX a proper workout — nor the

Weather Sat decoder card, for that matter
(sorry, folks). But I have been able to try
out all of the other features of SATFAX,
using the many sample image files which
Michael Delahunty provided.

And basically, I've found these very im-
pressive. In operation, SATFAX offers a
very high degree of flexibility, coupled
with high performance. The ability to
magnify, ‘zoom in’ and manipulate cap-
tured images (both in terms of alignment
and adjustments to contrast/brightness) is
great, as is the ability to choose your own
pseudo-colour palettes, and save complete
configuration mode options.

I was particularly impressed by the
‘animation’ facility, too. Mr Delahunty
sent down a set of 30 images captured
during the life of Cyclone Betsy, and these
provided a most dramatic demonstration
of SATFAX’s animation potential.

Another thing I really liked was the
program’s ability to let you ‘interrogate’
an image in detail, using a ‘cross hairs’
cursor controlled by the mouse. You can
manipulate the cursor to any point on the
image, and SATFAX gives you a readout
of that point’s value on the 64-level greys-
cale. I imagine this would be great for in-
terpreting temperature contours and so on
— assuming you have set up your system
so that it’s reproducing the satellite
sensor’s calibration in a linear manner.

In terms of functions and features, then,
SATFAX seems excellent. I guess the one
area where I feel it could still stand a little
improvement is its ease of use. This isn’t
bad, being based in the main on reasonab-
ly intuitive menu screens, but there are
certainly a few places where it could be
made more ‘friendly’.

For example it currently isn’t possible to
call up a reminder of the various options
available to you in image view-
ing/manipulation mode, and the keys
which call them up. These are displayed
on the main menu screen, before you
move to the image screen; once you get
there, you simply have to either remember
them, or else ‘bail out’ and retum to the
main menu to remind yourself.

I also found the program a bit confusing
in terms of the various places where you
either can, or need to, save any changes
you’ve made to the program’s configura-
tion settings.

A couple of times I spent quite a lot of
time setting up a new psuedo-colour
palette, and went through the motions of
saving the new palette so that it would
come up next time as the default. Or at
least I thought I had saved it — but next
time I fired it up, SATFAX didn’t seem to
be able to find it.

I also discovered that although SATFAX
will let you save its image files on a sub-

directory below the one that it resides on
itself, it doesn’t seem to save the full path
information in its own settings file. Next
time you fire it up, you seem to have to tell
it where the image files are all over again,
or it can’t find them.,

I have to say that the operating manual

is a little rough in places, too. Some of the
program’s functions and facilities are not
explained all that well, and in some cases
you really have to fire it up and try them
for yourself to get a clear idea of what it
does.
On the whole, though, SATFAX is un-
doubtedly an excellent program for
serious reception and manipulation of
WESAT images — especially when you
consider its very modest price. If Michael
Delahunty can make it just a little more
friendly, it will be really outstanding.

Version 5.02 of SATFAX costs only
$45, on either 5.25" or 3.5" floppy disk,
with manual. It is only available direct
from Michael Delahunty, of 42 Villiers
Strect, New Farm 4005; phone (07)
358 2785.

Packing and postage anywhere in
Australia costs an additional $3.00, while
postage to New Zealand costs $5.00. Air-
mail to Asia and the Pacific costs $8.00,
which increases to $12.00 for the rest of
the world.

-Finally, as promised earlier, here’s the
information about the supporting
hardware items:

The plug-in Weather Fax decoder card
for PCs is available from David G. Hop-
kins, of 4 Handsworth Strect, Capalaba
4157, phone (07) 390 3328 (after hours). It
is supplied in built-up and tested form, for
$80 including postage and insurance
anywhere in Australia.

The wideband WESAT receiver,
1.69GHz LNA, downconverter and dipole
feed for S-band reception arc all available
from PH Communications (Pcter William-
son VK4AWP), of 6 Cuthbert Street, Al-
bany Creck 4035; phone (07) 264 1575
(after hours).

The receiver is priced at $400 plus $10
for insured freight anywhere in Australia;
the 1.69GHz LNA at either $150 or $165,
depending upon the gain option desired;
the 1.69GHz/137MHz downconverter at
$250, including postage and insurance
within Auystralia; and the dipole feed at
$55, again including postage and in-
surance within Australia.

My thanks to both Michael Delahunty
and David Hopkins for the opportunity to
try out their products, and for being patient
while I did so.

I only wish that my location in an EMI-
ridden area of Sydney hadn’t made this
such a difficult and time consuming exer-
cise! ¢
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\RELECTS / BRAND NEW HOME /OFFICE/WAREHOUSE ALARM AT LESS THAN HALF PRICE A
ARELECTR Thal's correct, this is a high quality aiarm system that is so cheap you can buy two, and keep one as a spare. A

ARELECTR | The company we bought these from has a new model out now, and they have asked us not to mention their name. We can tel! you though, that they self and install their own brand of burglar alarms and
ARELECTR intercoms.

ARELECTR | The quality is unsurpassed and if your home hasn't a burglar alarm now, then this is the time to buy one.
seicci | THE ALARM | .
\RELECTR The LA-5050 is a versaile micro-processor controlled system with memory analysis which is dispiayed on the unit. ttis housed in
ARELECTR an altractive grey ABS box, which incorporates all the centrol functions, including the access but'ons, digital status display, panic

AR ELELTR button, efc. It will mount in awall just inside the front door and requires a cutout hote 300 x 140mm. The control panel can be mounted
AR ELECTR in the ceiling, elc., if the optional remole keypad is purchased. There is also a smali quantity of teiephone diallers available.

\RELECTR The alarm has many features - some of which include - a clock, automatic mode - which enables you to program the system to arm and

AR | R disarm itself at preset limes, 4 zones including some 24 hour zones (for arming the perimeter of the house at night leaving the inside
\F E[F PIR’s off), alarm activalion recall - the unit will record the time of day the system was activated together with the zone number that
\HELECT triggered the alarm.
‘R What can be connected? @ Remote keypad ® telephone dialler @ strobe e panic switch 4 zones i.e. 4 PIR's elc ® 2 horns
0  backup battery :
;P ELECTR The system is supplied with a very comprehensive, easy to follow 22 page instruction manual. Overall front panel size 400(W) x 210(H) ;2
\RELECT x100(D)mm,
\R ELE(L)TZ Also required:- ptugpack to run from 240 volt Cat MP-3021 $22.50. Backup battery 1.2Ah Cat. S8-2480 $26.50 2
AR ELECTR A IPN\N\ ‘A
RELECT KEYPAD TELEPHONE PABEBL catus150 ‘ l o [
\RELEC A i
—— DIALLER $199.50/ ' “Wy;
RELEC ” A
I': ttE_ 559.50 Cat. LA-5152 s129-50 WAS SELLING '::l/"’(‘/‘l 1 2
el .- ]
RELke WAS $242 FOR $428 - )‘j ]
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\RELEC - A
LA UNIQUE DIGITAL TECHNOLOGY 4
RE SCRAMBLER PHONE A
F f .
: ELECT Jaycar has made a scoop purchase of Telecom approved telephones that scramble your message so that it can be deciphered onfy ona :A
R “/H similar unit. The phone (faun in colour) is housed in a standard Telecom set. There are no dial out facilities. You use by simply :"
RELEC connecting in parallel to another telephone. Dial out on the standard phone and once the iine is connected, pick up the scrambler. (The (A
R ELEC;H party on the other line must have a scrambler phone as well.)  You can talk with relative security (we can't guarantee that ASIO or the CIA jA'
\H ELEST viould not be able to decode the conversation). ;A
RE “ These units once sold for $299 Another famous Jaycar scoop buy - far far below manufacturers cost - enables you to own a sophisticaled :A
H‘ o scrambler phone at an unheard of price. You can own a scrambler phone for the ridiculously low price of $39.95 each! Remember, you will jﬁ
RELE need al least two though. The slock is brand new, in cartons and has a 3 month warranty. ST“CKS AI‘E A
RELES ; ; 3 g A
;ll E : Unit requires 9V DC lo operate. were S299 RUNNING OUX o
LEi A
RELECTR PLUGPACK MP-3007 $15.95 Cat YT-7000 Now only $3 9 . 9 5 ea A
RELECTR A
RELECTR A
RELECTR A
acecrn | PULSE COUNT PASSIVE INFRARED DETECTOR DUAL DISPLAY DMM o
RELED A
D ELEATE N N P Jaycar are proud to announce the first .
L UNDER ss O - UNBELIEVABLE!!! handheld dual display DMM available, and il's X
R ELEH Another first for Jaycar. under 2001 ' A
R ELE( The Bellmate PIR Is a high quality unit directly imporied by Jaycar. It has putse count triggering which The dual di;play allows the user to select a A
RELE( up until now was only found in units of $80 or more. e riety ollmedslrement Cinalions it A
RELE The Bellmate has swilchabie pulse count operation with i pariculiy usefu in applicatons requiri}lg A
E ELE single pulse trigger and three pulse trigger. When set to three G two different measurements of the same A
;:tg o )| pse the unitrequies thee movements befoe thelarm i » sigri, .5, 2 V4G valus can bo viowsd on the A
\ triggered. This will virtually eliminate false alarms. Ty di i : A
RELECTE primary display while ils frequency is shown 3
R ELE( FEATURES AND SPECIFICATIONS on the secondary display. This meler also has >
® Incorporates S.5.C. (slide seal chambers) all the features you could ever ask for on a A
RELECTR © 24 element zones in 3 layers DMM A
RELECTR W e Wide angle 90° coverage FEATURES A
AELECTR M o Coverage 15 x 15 metres « 3374 dight, 4000 count A
RELECTR o Operaling voltage 9 - 16V DC « Bar graph A
RELECTR o Tamper switch for 24 hour zone . 010? accuracy DOV A
RELECTR W o Pulse count swilchable, normal of 3 pulse « Autorangin a):]d manual A
RELECTR * Sensitivity adjustment o Min /mag hgl d A
:: tg g * LER paiGzion © Measurement hoid ¥
* Sliding PC board ; . A
RELECTR . o ® Refative mode | (vaiue difference) "
RELECTR : zlzg ’t:r%\ma)l(smm) * SHDjmm / © Relative mode 2 (% value difference) A
RELECTR oM U"l, W RN S~y * Stop watch 0.1 sec - 10 min ‘A
recech ll ca ){:elz\a_rsv(;:;rsranty v, © Frequency counter 10Hz - 200kHz A
RELECTR ) LI "A)C. "’I _J  * Capacitance 4nF - 40pF y
e | $49.95 ~~._ r ) * Transislor test ® Diode test (s
RELECTR Ssal ! * Audible continuity tester A
RELECTR = * Aulo power off  p———=——=— q A
RELECTR Installers - contact us for 1YEAR $199.50 | EW rrony ‘A
R i WARBANEY : | JAYCAR 1 :
RELECTR wholesale prices i A H A
RE R S a ;*
R ELECTRO |
R E| N'CS JAYCAR ELECTRON'CS JAYCAREL .r"h N!CS JAYCAR ELECTRONICS JAYCAP ELECTROMICE JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECIR
R EL S JAYCAR ELECTRON.CS JAYCAR ELECTRONICS JAYCAR ELECTRON!CS JAYCAR ELECTRONICL JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTR
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POTENTlOMETER MADNESS - INCLUDING SWITCH POTS!

We have purchased a large quantity of Philips brand pots. These include singte gang, dual gang, single gang with switch and duat gang
with switch, in log and linear. Swltchpots are almost impossibie to buy. This may be your fast chance. We have available two packs of
pots. One is a fog pack, the other a linear pack. Each pack is suppifed with some nuts to suit, as Philips pots have a unique nut.

LINEAR PACK LOG PACK
Total 25 pots. Types supplied are 'F Y Total 25 pots. Types supplied are
single, dual, single switched, dual 'N l“ $ l 0 single, dual, single switched, dual
swilched. Values included in packs swilched. Values included in
are 220R, 47k, 100k, 220k, 470k, packs are 470€2, 47k, 100k,

/High Quality PolycorbonoteN
MKT Capacitor Pack

This pack includes approximately 75 high qualily capacitors.
They are mostly Phillps and Wima brand high quality
European made capacitors.

Capacitance values include: 270pF, 0.0015, 0.015, 0.022,
0.033, 0.047, 0.068, 0.15, 0.18, 0.22, 0.27, 0.33, 0.39, 0.47,
0.56, 0.68, 0.82F in voitages including 50V, 63V, 100V,
250V, 400V, 630V, and 1000V.

2.2M, 4.7M. Other values may be ond.the moiori'ty 220k, 470k, 1M, 2.2M. Other Most of these
supplied but we can't quaraniee every W e S RALCISLTGY  valyes may be supplied but we capacitors cost
pack will get one. Cat. RP-3900 pots! can't uaranlee every pack will get around $1 each, so
one. 75 pieces for $10
Cat. RP-3901 represents an
absolute bargain.
There is a limited
UNBELIEVABLE CLARION CAR SPEAKER BARGAIN Wiy oS
Another surpius deal. These are Clarion brand Japanese made 5° twincone high power speakers complete with quality black grill. They available.
were dasignated to be used in a locally built motor car. Power handling is a massive 40 walts maximum and they sound amazing. Cat. RG-5195

Impedance is 4 ohms, and they have a large magnet for the speaker size. They will work in small enclosures and we were staggered at 510
how good they sound. Ideal for cars, or simply use K
one of two together in a box for Hi Fi extension
speakers. These would cost a fortune as a
replacement, or even as a car speaker we would
expect these to cost around $25-$30 each.

Features: o 40 Walt power handling * Japanese
Clarion brand e High quality » Complete with grill
Dimensions:  Grill 126mm sq

Mounting holes 124mm diagonal

PRICES REDUCED ON
Professional Rack Cases

See our 1992 catalogue page 58. Save up o 22% off our normal
prices.
Made from grey enamelled steel. 3mm aluminium panel with

Spk frame 120mm sq extruded handles. Supptied with punched internal rail bars for
Depth including grill 50mm transformers, efc., mounting. Internat sub tront pane!. Supplied
Cal AS-3011 STOGK in fiat pack. )
Onl 1 2 95 R P NOW WAS Cat No
y $ " :O W - y — 1UNT $69.50 $8900  HB-5120
I ABOUT 1/2 PRICE I : 2UNIT $89.50  $109.00 HB-5125
S 3UNT $99.50 $119.00 HB-5130

" All transistors manufactured in Japan are registered with the EIAJ under2S | 4UNIT $125.00 $130.00 HB-5135

/ 10" WIDERANGE \ <es, not S numbers, and their specifications are available to the public. SUNIT $139.00 $140.00 HB-5140
There are about 9000 registered. Many of them can substitute one another

h SPkEAKERh B(ﬁR(r?nﬂ“N despite differences in their type numters. This book is compiled for the

maens:l:gti?egrisnvi\esriea ‘;‘&C daess? gn;:toe[:; lorlau;?'ereo user to identify the transistors of 8 major manufacturers with different type
numbers but identicai performances.

%’stemimat aever t(\japlpened‘ We are happy (o pass on This book is a “Must’ for anyone involved in repair and maintence of

Theessav :g:rs 2 ':: ;{iﬁc{:’"' widerange unit with a equipment which uses Japanese Irantistors 2SA, 2SB, 25C, 2SD.

pe r 3 g 282 pages, softcover, size 210 x 150mm.

!ogm rollvsurro_und. The‘cone is blapk. with the Cat. BM-4570 R _—
twincone's whlle: Their |mpeqance is 4 ohms. 517 95 - e ancreTon
These would be ideal for use in car stereos or . TITUTICN MAMUAL

,,
extension speakers for Hi Fi. Most stereos will happily 92 CEXZIZILSE N

accept 4 ohm loads. Power handling is 50 watts RMS.

Full Specifications Wholesale
Power Handling 50W RMS enquiries -
impedance 4 ohms contact Bruce
Resonant Freq. 38Hz Routley
Freq. Response 38 - 20kHz 02 743 5222
SPi 90dB 1 watt

Magnet Weight 17.7 grams

BUILD A PERSONAL EARTH STATION FOR
WORLDWIDE SATELLITE TV RECEPTION Y
Now anyone can receive programs from anywhere in the world by way of N Ew P E N R l T H
satellite transmission. So if your fired of
the TV programs you've been getling, now STOR E
199 HIGH STREET

Total Weight
Cat. CE-2330

$20 ea

1,500 grams

you can do something about it. For only
the cost of the equipment you can gain
access to an almost uniimited variety of
television programming from 24 hcur
news to uninterrupted movies and special
events. You can literatly tune in the world
a lot easier and for far less money than

- you'd imagine. This easy lo use quide
- tells how to do it.
. Cat BM-2461
X j Only $22.95
Finally avaifable al a realistic price. These are f
walerclear (i.e. they look clear but light up blug) mm FLASH'NG LEDS //
BLUE
LEDS

Ph (047) 21 8337

FACSIMILE (047) 21 8935
OPEN 7 DAYS A WEEK Sat 9am
- 4pm / Sun 10am - 4pm

TURN YOUR SURPLUS STOCK |
INTO CASH!

Jaycar will purchase your surplus stocks of
components and equipment. We are continually on
the fookout for sources of prime quality merchandise
Call Mark Harris or Bruce Routley

now (02) 743 5222 |

because walerciear have a higher light Now available separately

intensity. [
nensly. e P Red cat. 201965 $4.95

amm 14 ZD-1751 3.95  Gren cat. 201966 $4.95
Smm 14 2D-1727 3.95

) AYCAI N YC NICS JAYCA RONI A N

IWard Redio Fisory,

Al IN Y
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' (CA
[ ' *\ (CA
P Cordless * Butane Powered / /V \ DATACE DISKS <. .14 7N i@’:ﬁ
o 4
* Professional quality If‘ro 100% ERROR FREE ™ C4, ‘0, 1
\
I ‘
SOLDERING TOOL ~ ’t‘a,/ LIFETIME WARRANTY ~ AU
th iod ylalest 1 gas soldaring itons Nimiod leatures include: ~< | | Atlast. High quaiity disks without the high quality price. oA
*A tlansuareul ga< tevel window « lalonlnrt gws conliol syslem e Tough engineering ihermopiastic body Slllmple rellaPIe filling - We had these disks independantiy tested and they consistently “OA
valve » lron plated tip * Buill-in ignition cap » Uses slandaid Bulane gas « Adjuslable lemperatuie from 400"C o 1200°C outperformed that other expansive brand we used to stock. The CA
Nimiod is the iadematk of Nimrod Company, Marlborough, Willshire, England. See our ads nex! for monlh for details on fips, stc. Bit dropout was up fo 30% less! Call into any store for your OAf
Replacement tips: [rnm TS-1431 $6; 2nun TS-1432 $6; Torch tip TS-1436 $12; Catalyst TS-1438 $6.50 copy of the report. After the quality, the next best thing is the ‘CAF
$39.95 o 525" DSDD  $9.95  Ca.xC4740 o
Qe E P 525" DSHD  $14.95 ca.xc-4742 oA
LR U NIMROD lj 3.5  DSDD  $14.95 ca.xC-4746 CAF
3.5" DSHD  $23.95 catxC-4748 CAf
J — on
STUDIO 3-55L SPEAKER UHF TV ANTENNAS o
KIT SALE Cheapest in Australio? 3
;rf;ofpvggusnoge?wk:gg 23 Element c: 73z $34.95 CA
VOX
) AF
12w woofer, midrange 43 Element ca 13161 $49.50 (C;AF
and Philips doms
tweeter. Power handling 91 Element ca 13162 $79.50 g:;
80 watts programme. . 3 CAF
Cabinets are black and CAF
fully built. See the 1992 o CAF
catalogue for full details. \ CAF
Cat. No(s) CS-2480/2 CAF
Normally CAF
phiebis (THE 12 VOLT BIBLE FOR BOATS )|
‘ By M. Brotherton CAR
SEPTEMBER This book is a nuts and bolts primer on 12 volt electrical systems
X ° . CAF
PR'CE $449 for tts,oz‘i‘t qv#lners :NQQ a;e2 not“skxlled electricians. it's also ideal for ~AF
anybody interested in 12 vo o
SAVE $50 power systems. Chaplers SAR
include: Basic Theory of SAR
OBSCURE SCREWDRIVER BITS! ATTENTION SERVICEMEN Electricty, Electric Clrcuits, 7
Up until now these have been almost impossible (o obtain. We have the two most common of the really obscure bils now avatlable. You | The Battery, Wiring, Controls oA
can buy alf the standard obscure bits in our screwdriver sets. TD2000 and TD2002 (see catalogue) These two new ones are extremely | (Swilches, fuses, meters, elc) AR
expensive because they are made and patented in the United States. They are Tri-wing and Tamper Resistant Torx. These special screws Transducgrs (lights, motors, :AR
are commonly used in video recorders, household appliances, power hand tools and most aircraft including jumbos are held together pumps, fridges, :AR
with these. Both are 1/4" hex insert which fit ali power drills consumption, efc.), BROTHERTON :AR
and TAMPER RESISTANT TORX Recharging the Battery, i oAF
our screwdriver kits. Driver size T-20 x Troubleshooting. :AR
TRI-WING Size: 174 pages, softcover, 147 x (22
Recess size 3 A- 151 230mm AR
Tension head 6-32 J -.062"° Cat. BT-1342 N AR
shear head 8-32 K-0.78' :
e A $28.95 AR
Overall length 25mm $12.95 Cat T0-2032 5]2 95 T_ \ / ; 22
i AR
AUDIO LEAD MADNESS - INCLUDING GOLD | BUILD THIS NiCAD BATTERY i
We've made a scoop purchase of Audio and Video leads. Stock up now at never to be repeated prices. DIS-CHAR GE RK |T > EAR
Cat. No. Description Length Normal Price SPECIAL REF: SC JULY 92. This battery discharger is 7AR
PRICE specifically designed for video camera or mobile :AR
WA-1000 5 pin DIN plug 1o 5 pin DIN plug 1.2mt $4.95 52_95 telephone batteries. It can be set for different types of (AB
) ) batteries from 6-12V and will save you money by (AR
WA-1007 5 pin DIN plug to 5 pin DIN plug amt $6.95 $3.95 | reviving that dud battery. This circuitis powered by L
WA-1006 5 pin DIN plug to 4x RCA plugs 3mt $8.95 $4.95 | the t{attervlunder gischi{ge atnd. thelrfik:re. dgesln'! % ' ;ﬁg
require a plugpack, making it completely portable. s
WA-1002 5 pin DIN plug E’f XRCA plugs 1.2mt $6.95 $3.95 The Jaycar kit is supplied with diecast box, PCB and g~ (::
T all specified components. r :AR
r— \
! \‘c W M“‘“ \ Cm. Cal o120 J "
\ = ) p
|‘ ‘A" 1\“ -3 'm 52795 / ‘AR
- JAR
[ -
Ni Eo AR
GOLD LEADS - these leads have gold plated plugs SUB}C Cad . — , AR
: . Sub C NiCads are commonly used in battery packs to power RC racing ‘AR
WA-1030 5 pin DIN plug to 5 pin DIN piug - goid ~ 1.8mt $7.50 $4.95 cars and cordless power tools. Up till now, if a battery pack failed you ;AR
WA-1032  5pin DIN plugto 4 XRCA plugs -gold  1.8mt $9.95 $6.95 would need to purchase a new pack from the manufacturer of the ‘AR
product. These battery packs are very expensive. The most common AR
WA-1034 1 RCA plug to 1 RCA plug - goid 1.8mt $5.95 $3.95 | oitage usedis 7.2 volts which is made up of 6 x Sub C NiCads. So AR
WA-1035 2 RCA plugs to 2 RCA sockets - gold 1.8mt $9.95 $6.95 instead of being forced to pay $70 - $100 for a replacement battery ‘AR
| sy pack, you can now fix it yourself and save a fortune. The Sub C's are AR
AV-6508 BNC plug o BNC plug - gold 1.8mt $12.50 $7‘95 supplied with solder tabs and are rated at 1.2Ah. AR
PA-3599  RCA skl to RCA skt adaptor Pk 2 - gold $7.95 $4.95 cal 582456 $6.95 ea (L :;
— — —— Rt
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/" JAYCAR DEALERS

Jayear Electronics is proud to announce our first list of
Authorised Dealers.

These dealers currently purchase goods from us on a regular
basis. If they do not have the product in stock you wish to
purchase, they will be happy to order goods in for you.

We cannot guarantee thal our resellers will have the same
prices as Jaycar, as they are privalely owned businesses in ail
parts of Australia, and are subject to extra costs including
freight, efc.

If you have a retail business and are interested in becoming a
Jaycar Dealer contact Bruce Routiey (02) 743 5222.

NEW SOUTH WALES

Armidale

New England Efectronics

Shop 17 Richardson's Arcade 067 71 1655
Ballina

Ballina Electronics 102A River St 066 86 7022
Batemans Bay

Gregs Record Bar Shop 2 Citicentre 044 72 5689
Bathurst

Electronic Frontiers 104 William Street 063 32 3933
Broken Hill

Hobbies and Efectronics 37 Oxide Street 080 88 4098
Coffs Harbour

Coffs Harbour Electronics 195 High Street 066 52 5684
Cowra

Mudgee

Headvare 73 Church Street 063 72 3895
Newcastle

Newcaslle Fixit Shop 44 Beaumont Streel

Hamilton 049 61 6536
Newcastle

Creative Lighting and Sound 4-6 Hanbury Street

Mayfield 049 67 6577

Port Macquarie

Hastings Computer Services 146 Gordon Street 065 84 0255
Taree

Manning Electronics Shop 1, 23 Pulteney Street 065 51 2233
Ulladulla

Coastal Electronics & Hobbytoys

Shop 1/10 Wason Street 044 55 3989

Wollongong

Newtek Electronics 102 Kembia Street 042 27 1620

Woy Woy

Alphatran Electronics Shop 13 7-9

The Boulevarde 043 43 4919

Young

Keith Donges Electronics 186 Boorowa Street 063 82 1279

VICTORIA

Bairnsdale

LH&LM Crawford 87B Main Street 051 52 5677
Benalla

Benalla Electronics 61 Carrier Street 057 62 4488

=

Hervey Bay

Hervey Bay Hobbies and Electronics Shop 9/5
Torquay Road 071 28 3722

ingham

Hinchinbrook Electronics 14 Herbert Street 077 76 5022
Maroochydore

Mal's Electronics 49 Aerodrome Road 074 43 6119
Maryborough

Keller Electronics 218 Adelalde Street 071 21 4559
Mooloolaba

Custom Guitarcraft 142 Brisbane Road 074 44 8889
Pialba

Cronau's TV 16 Torquay Road 071 28 1466
Stanthorpe

Granfte Belt Communications

97A Folkstone Street 076 81 3333
Toowoomba

Elbornes Ideal Electronics 1380 South Street 076 35 8522
Townsville

RPM System Services Shop 8 Ingham Road Plaza
West End 077 72 3488

SOUTH AUSTRALIA
Port Pirie

Elec Tec 44 Florence Street 086 32 2425
Murray Bridge

JAY
JAYC
JAY(

E\\‘
EC Cowra Electronic Sales 34 Macassar Stree! 063 42 1278 Colac Santronics Shop 15 Woolworths Complex 085 31 0445
EC Glen innes Colac Electronics 215 Murray Street 052 31 2847 WEST AUSTRALIA
e Thom & Pollock Installations Horsham Gibd
Cnr Grey & Ferguson Streets 067 32 1455 Wimmera Hobby Supplier 9 Fibrebrace Street 053 82 2319 ry
f:' Griffith Shepparton Micro Electronics 45 Stephen street 097 21 6222
< Miatronics 170 Banna Avenue 069 62 4534 Andrew Guyatt Electronics 137 High Street 058 21 9497 Geraldton
(C Inverall Swan Hill Direct Lighting 30 Chapman Road 099 21 1278
b Inverell Electronics 24B Vivian Streel 067 22 1821 Nyah District TV Service 21 Rutherford Street 050 32 9303 TASMANIA
EC Kempsey Wangaratta Burni
. ; Electrodynamics 78 Murphy Street 057 21 7750 ugmea
E( ;&LD:I";W P/ 36 Smilh Street 065 63 1134 Warrnambool Electronic City Shop 17 City Square Wilson Street 004 319222
F»
£C o:ensu,e Eleclronics 51A Summerland Way 066 32 1772 Nortolk Electronics 134 Koroit Street 055 61 2619 NORTHERN TERRITORY
:1 Maclean QUEENSLAND Alice Springs
£C Maclean Toy Kingdom Shop 2 The Strand Bundaherg Alicetronics Shop 27 Coles Complex 089 52 3411
lf: Qver Street 066 45 3048 Bob Elkin Electronics 65 Bourbong Street 071 52 1785
(C
F( THE ORIGINAL WIRE WRAP TOOL - BACK AGAIN $29.95
> OK BRAND WILL WRAP, UNWRAP AND STRIP Cal. TH-1830
€C TERMINAL STRIP BARGAIN NOW AVAILABLE
o This is a high quality terminal strip with 20 screw down connectors. All screws have a wire protector under them which holds and o
: v protects the wire. Each of the 20 connectors has a PC pin for easy soldering o a PC board. Pin spacing is about 7.5mm. Made with NEW MINI SIZE ] /o l/zw
£ ABS black plaslic. Dimensions lenath 155mm width 12.5mm. Heiaht excludina oins 12mm. Cat. HM-3204
g ARESISTORS AND MKT CAPACITORS
5 NOW IN STOCK
El
2 L
E , HEAD OFFICE POST & PACKING MAIL ORDERS MAIL ORDER VIA T
$10-$24.99 $375
a t a I 6 Leeds Street Rhodes 2138 $25-$1000  $450 P.O. Box 185 Concord 2137  ppce caLl - FOR ORDERS ONLY
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Construction Project:

A LOW COST
AUDIO SWEEPER - 2

In this second article describing his low cost audio sweep oscillator and analyser, the author ex-
plains how to build the unit and get it going. He also describes how to make a low cost measuring
microphone for testing speaker systems, using a readily available electret insert.

by ARTHUR D. SPRING

The complete audio sweeper is housed
in what is nowadays regarded as a ‘large’
plastic instrument case. Sold by Jaycar
Electronics as the ‘Jaybox’, it measures
250 x 170 x 75mm — still quite compact,
by many standards. Dick Smith
Electronics has a slightly larger case,
measuring 250 x 190 x 80mm, and this
could also be used if minor changes are
made to the front panel.

Inside the case, most of the circuitry
apart from the connectors, front panel
controls and power transformer is
mounted on a small PC board. This
measures 145 x 81mm, and is coded
V-192.1.

Thought was given to the home con-
structor wishing to make their own PCB
via ‘bath tub’ processing facilities, by
drawing the pattern with reasonable
spacings and no ‘skinny’ computer-
drawn conductors to over-etch or break if
the board is flexed.

Similarly no tracks pass between IC
pads. Only four jumper wires are needed.
The pattern was developed using a
‘DRH’ program (designer’s right hand —
Parkinson’s shakes permitting!).

The location and orientation of the
various parts on the PCB should be fairly
clear from the PCB overlay diagram and
the internal photo.

Take the usual precautions to ensure
that the polarised components (IC’s,
diodes, transistor and electrolytic caps)
are fitted the correct way around, and
also avoid damaging the components by
over-heating them while soldering.

Note that IC1 and IC2 are CMOS
devices, and require care when handling
them and soldering them into the
PCB, to prevent damage from static
charge buildup.

Alternatively you might care to follow
my own example, and use IC sockets (of
suitably high quality) to minimise the

risk. Don’t forget to fit the four links to
the PCB, preferably right at the start.

There is one component which mounts
on the copper side of the board, by the
way. This is the 25uF electrolytic, used to
bypass pin 5 of IC4 to ground. Solder its
positive lead to pin 5 of the LM833, and
its negative to pin 4 (earth).

The 60k resistor at the top of the
ladder network (near PCB pin 4) can be
made up with two 120k resistors in paral-
lel. One can be fitted under the PC, if this
is convenient.

The overall construction of the
sweeper is relatively simple and self-evi-
dent, but a few points are worth making.

Due to the disposition of the moulded
mounting pillars in the case, the PC
board fits close to the front plate — un-
demeath the potentiometers. This makes
it necessary for the pot shells not to ex-
ceed the standard 24mm in diameter.

Also, make sure the control knobs
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are compatible with the control shafts
— ie., to suit ‘metric’ (often splined)
or ‘imperial’, which are different in
diameter.

For simplicity, most of the panel holes
are drilled circular with the exception of
the meter hole. Needless to say, these
should all be checked against their
matching pot, switch or connector, for
correct clearance size.

The meter is not equipped for screw
mounting. So it is mounted by applying
four tiny (rice grain size) dabs of ‘Blu-
Tac’ or similar adhesive, one behind each
comer, and then pressing it (gently)
against the front panel. A very generous
‘ring’ of the same adhesive can then be
applied around the meter barrel, on the
back of the panel.

The circuit schematic and the PCB
overlay diagram are both marked to
show the PCB pins (23 in number) which
are used to make the connections be-
tween the board and the front-panel con-

trols, connectors and so on. Use flexible
insulated wires, of sufficient length to
allow the front panel to be laid flat on the
bench for convenient soldering.

Here is the recommended wiring
schedule. Connect the following PC
board pins (or stakes) to the nominated

component lugs:
1. Connects to the top (BASS) lug of
the RANGE switch.

2. Goes to the bottom (MID) lug of the
RANGE switch.

3. Goes to the centre lug (rotor) of the
RANGE switch. Dress this group
away from the others, towards the
bottom of the case.

4. Goes to the rear-pancl RAMP
OUTPUT socket. Solder the 5.1V
zener diode across this socket. (The
earthy side of all rear-panel sockets
connects back to the earth pin at the
centre rear of the PCB.)

5. Goes to the LEVEL pot (clockwise
end), and also to the rear-panel

FREQ METER and CRO sockets.
Connect the anticlockwise end of the
LEVEL pot to the earth lug of the
SWEEP OUT socket, and connect a
short wire from the centre of the pot
to the centre contact of the SWEEP
OUT socket.

6. Goes to the centre lug of the RATE

pot.

7. Goesto the top (SLOW) lug of the
RATE switch.

8. Goes to the bottom (FAST) of the
RATE switch. Connect the centre of
the switch to the bottom (RUN)
lug of the PAUSE switch.

9. Goes to the clockwise end of the
RATE pot.

10. Goes to one side of the RESET
switch.

11. Goes to the centre (rotor) lug of the
PAUSE switch,

12. Is an earth pin; this can also be used
to connect to the earthy side of the
rear RCA sockets.

Inside the new sweeper. As you can see, there is plenty of room for everything. The power transformer is mounted on the
inside of the back panel, which is firmly connected to mains earth for safety. The main advantage of using this size case
for the project is that there is adequate room on the front panel for all of the sweeper’s controls.
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This is the PCB pattern for the sweeper, reproduced here actual size for the benefit of those constructors who wish to etch
their own board.

13. Goes to the active centre lug of the LED leads). The cathode of the LED  19. Goes to the positive (+) lug of the VU
MIC INPUT socket. Connect the is connected back to PCB pin 12. meter (the left lug, as seen from rear).
carthy side of the socket to the PC 16. Goes to the centre lug of the GAIN 20. Goes to the negative (-) lug of the
board, at pin 12. pot. VU meter.

14. Goes to the other contact of the 17. Goes to the anticlockwise end of the 21 and 22 are wired to the 12V AC
RESET switch. GAIN pot. secondary of the power transformer. If

15. Goes to the anode of the POWER 18. Goes to the rear-panel MIC SIGNAL  the transformer leads are too short,
indicator LED (the longer of the two OUT socket. mount a three-lug tagstrip next to the

transformer on the rear panel, and extend
— the leads with hookup wire. But do NOT

Vo e ! carth either lead. Note that after securing
£ the mains cable in the plastic feedthrough
E . in the rear panel, connect the brown and
" 50 blue wires to the transformer primary
= w*_ @ ’ lugs and cover with insulating tape.
@ Connect the green earth wire to the
= E E] metal back plate, using a solder lug at-
0-1uf tached via a 3mm diameter bolt, nut and

0 °&3 shielded wire to the INPUT 2 socket,
‘ on the rear panel RCA socket INPUT
‘ o The technique of fitting the front

. -® .—*D— Scotchcal (Dynamark) front panel has

been described by others. I usually do

5 J it as follows: First, trim the artwork
exactly to the shape of the panel and

WITHOUT removing the backing, tem-

The overlay diagram for the sweeper’s PCB, to guide you in wiring everythingup. porarily tape it in position. This lets

Note that two components are fitted underneath the board — the 5.1V zener diode  you use it as a template, to centre pop all
(near VR1) and the 25uF electrolytic (near IC4). significant drilling positions. Then
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PARTS LIST

Semiconductors

4060 CMOS oscillator/divider
4040 CMOS divider

XR2206 function generator
7812 12V regulator

LM833 low noise dual op-amp
BC547 or similar NPN transistor
W04 or similar bridge rectifier
5mm red LED, with bezel
1N4148 silicon diodes

OA91 germanium diodes
5.1V 400mW zener diode

B I - T T T e e T N

Resistors

All 5%, 1/4W carbon film:

1 x 150k; 2 x 120k; 1 x 100k; 1 x 47k; 1 x 22k; 9 x 10k; 1 x 8.2k;
2x4.7k; 1 x 2.7k; 1 x 1.5k; 1 x 470 chms

All 1%, 1/4W metal film: 11 x 100k; 10 x 51k

1M linear pot

470k (500k) linear pot

Sk linear pot

50k horizontal trimpot (VR1, VR2)

1k horizontal trimpot (VR3)

Capacitors

All PCB-mounting electrolytics:
2 x 1000uF 25VW; 1 x 100uF 16VW; 2 x 47uF 16VW; 1 x 25uF
16VW; 1 x 10uF 16VW.
2 10uF 25VW tantalum
(associated with PCB pins 17 and 23)
1 0.47uF monolithic (C1)
Metallised polyester, 100V:
1 x0.22uF; 1 x0.1uF; 1 x 18nF; 1 x 2.2nF
1 220pF ceramic
1 10pF ceramic

Misceilaneous

Case, 250 x 170 x 75mm
Front panel, to published pattem (Dynamark)
PC board, 145 x 81mm (V-192.1)
Power transformer, 12V at 150mA
RCA type sockets, single hole mounting
Control knobs, 16mm diameter
Pushbutton switch, N/O momentary action
SPDT mini toggle switches
SPDT mini toggle switch, centre off
VU meter, 48 x 45mm (see text)
3 PCB connection pins
16-pin DIL IC sockets
8-pin DIL IC socket
Power cord, cord grip and connector (if required);
insulated hookup wire;
solder lugs;
‘Blu-tac’ or similar adhesive;
I'd suggest also about six RCA screw-cap plugs and 200mm of
light shielded wire, to make connection cables.

Microphone parts

1 Electret microphone insert, Jaycar type AM-4010 or similar
2 RCAplugs

1 RCAline socket

1 Belling-Lee type co-ax plug

200mm of aluminium tubing,

12mm OD x 11.5mm ID;

200mm each black and red light stranded insulated
hookup wire;

200mm x 13mm diameter heatshrink tubing, black;
10m length of lightweight microphone cable

(single core, shielded).
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8 Here Is the author’s artwork for the sweeper front panel, again reproduced actual size for those who wish to make a replica.






Audio sweeper - 2

remove the artwork and do all mechani-
cal work, like drilling and de-burring
the holes. NOW strip off the backing and
replace the art panel, being as accurate as

you can — the adhesive is ‘sudden
death’. Finally with a stencil knife,
carefully trim out the holes.

Those who do not anticipate rough ser-
vice for their instrument may choose to
do as I did for the prototype, and use a
photographic printed card made with
modern medium weight, glossy, resin-
coated paper. The card was attached by a
few tracks of roll-on adhesive. Because
of their frequent use, it is suggested that
quality switches be used.

The layout of the back panel is not
critical, but it is desirable to keep the
power wiring at one end and signal cir-
cuits at the other, with a few ‘stick on’
labels to identify their function.

Oh — by the way, both front and back
panels of the case must be of metal, for
the sweeper to operate correctly.

Testing, adjustment

Now that the unit is completed, you are
ready for testing and adjustment.

After switch-on and having established
that all voltages are correct, there are
only three preset pots to adjust: VRI,
VR2 and VR3. VR1 is adjusted to set the
overall swing of the sweeping ramp sig-
nal so that its minimurm is 0.2V and its
maximum is 3V, at the emitter of transis-
tor Q1. This is best measured with a DC
coupled CRO, measuring with respect to
earth. VR3 adjusts the maximum
sincwave output amplitude of the gener-
ator, to approximately 6V peak to
peak as measured at the CRO or FREQ
METER outputs.

Finally, VR2 is used to set the out-
put signal’s waveform symmetry. Again
this is best done with a CRO, connected
to its usual output. Simply set VR2 until
the positive and negative half-cycles are
symmetrical.

The audio sweep signal may now be
sampled from the SWEEP OUT socket
and fed to an amplifier or phones. It can
also be used to test the microphone
amplifier, by feeding it through a high
value series resistor (say 470k) into the
INPUT 2 socket. Always take care not to
overload the amplifier.

And that’s it. By the way, if leakage
from the oscillator section proves to be a
problem when you’re using the metering
amplifier section at maximum gain for
other purposes (ie., checking sound
intensity levels), this can usually be
eliminated by switching the oscillator
to the ‘TREB’ range, switching to
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PAUSE and then pressing the RESET
button. This holds the oscillator fixed at
around 18.5kHz.

Footnote: The VERNUS name serves
to identify the source of the project and
prototype. I do not supply kits or
parts — for these you'll have to go to the
usual suppliers.

The microphone

Here again, I have tried to come up
with a design which allows for the
limited facilities available to the average
home constructor. The aim has been to
produce a mike that will give fairly
known and reproduceable performance
— as ‘flat’ as possible over the audio
spectrum — while also being low in cost
and easy to build.

The ‘electret insert’ style of
microphone was chosen because it is in-
expensive, widely available and offers
the possibility of being able to reproduce
the performance on which the design is
based — even though I have found some
variation in output from inserts derived
from different sources.

As with most matters concerning ab-
solute standards, it is difficult to decide
on a good starting point. In this case I
have used as a performance reference the
AKG D224C dynamic microphone. This
is equipped with a bass mic, a treble mic,
a crossover network, a stepped bass at-
tenuator switch and a hum bucking coil!
But most important of all, it comes with
an individually plotted performance
graph.

Now, I wouldn’t for a moment claim
that the $5.00 mic I describe here can
match the AKG costing hundreds of dol-
lars. But at least we can get some idea of
where and by how much it deviates in
performance and make some effort to
compensate for same.

The first thing we notice is that the
noise level is fairly high; fortunately this
is of no consequence with the relatively
high signal levels we are using.

Assembling it

First, cut a 180mm length of 12mm
OD aluminium tubing. Dress the ends
square, and remove all burrs from inside
and outside. Drill a 1/8" hole 7mm from
one end.

Thread a fine insulated wire (say,
black) through the hole, taking it inside
the tube to the far end and leaving its
tinned end protruding through the hole.
Then take an RCA plug, discarding its
plastic cap, and clip the ‘wings’ off its
earth lug. Form the lug up into a hook (as
in detail photo 1). Solder an insulated
wire (red) to the centre pin. After thread-
ing the red wire up the tube to the far
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Photos 1 to 5: Stages in the assembly
of the author’s low cost ‘calibrated’
microphone, developed to go with his
sweeper. Photo 1 shows the modified
RCA plug; Photo 2 shows the fitted
plug and earth wire solder joint; Photo
3 the same after fitting the heatshrink
sleeve; Photo 4 the mic insert ready to
be fitted Into the Belling-Lee plug
body; Photo 5 the assembled mic end.






Here is the author’s completed microphone (foreground), shown together with
both an earller version and his calibrated AKG D224C reference microphone.

end, insert the earth hook through the
hole from the inside and press the plug
firmly into the tube.

The lug and black wire can now be
pressed down flat and neatly soldered
(detail photo 2). After discarding the in-
temnal parts of a Belling-Lee style co-
axial RF plug, thread it over the two
protruding wires and press it firmly into
the tube, at the other end. To avoid ream-
ing out, make sure you have a plug with
an intemnal diameter large enough to ac-
cept the mic insert; some are not. Do not
yet connect the mic insert, though.

Take a 200mm length of heatshrink
tubing, just large enough to go over the
fittings, and feed it up to the Belling-Lee
screw cap.

Evenly shrink the tubing by whatever
means available (even a candle flame
will do, if you're careful — but don’t
burn or smoke if). You'll be surprised
how firmly this holds everything
together.

With a sharp blade, trim the heatshrink
tubing back on the RCA plug, close to
the end of its shell (detail photo 3). Then
remove the Belling-Lee cap.

Now comes the delicate bit. Cut back
the red and black wires to protrude by
only about 20mm, and strip and tin about
3mm on the end of each. Then lightly
tape the mic insert to the bench, and care-
fully solder the wires to the pins.

IMPORTANT: It will be seen that one
pin is already connected to the shell of

the insert. This is the earth — i.e., the pin
to which the black wire connects (detail
picture 4). Tuck the insert down into the
barrel of the Belling-Lee connector, care-
fully so that you don’t short the leads.
Then screw on the cap.

Your microphone is now complete.
After preparing 10 metres of shielded
cable with an RCA plug at one end
and a ‘line socket’ at the other, it’s ready
for business...

The performance of this ‘el cheapo’
test microphone turns out to be quite
reasonable. Be careful, though: meaning-
ful observations can only be made if the
microphone input is kept below the over-
load level — which is reached when
‘flats’ become visible on the waveform
peaks, as displayed on the CRO.

A final note. When you're using the
sweeper to analyse the performance of
a speaker, the results may not sound
as bad as they look on the sweep plot!

The displayed vertical amplitude on
the CRO is on a linear scale — not a
logarithmic decibel scale as indicated by
the VU meter or perceived by the ear. So
what may appear on the CRO as a
worrying peak or dip may in reality be
barely audible.

Good luck with your new sweeper,
and I trust you'll be able to put it to
good use. &
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Radiio

Yintage

by PETER LANKSHEAR

Hints on restoring old cabinets

It is very rare for early equipment to be found in pristine condition. Most will have suffered from one
or more varieties of a long list of mistreatments — ranging from rodent damage, through rust and
rot to vandalism and missing parts. This month we discuss remedying exterior damage.

What can or should be done when you
find a vintage radio that is in a poor
state? Restore it, or merely conserve it?
The key words here are restraint and cau-
tion. Early receivers can be valuable,
both historically and financially. Like
most antiques, their values are governed
by originality, condition, age, rarity and
fashion — and lately they have been ap-
preciating quite markedly. Many enthu-
siasts lament this new situation, but it is
the inevitable result of the growing inter-
est in vintage radios and their increasing
scarcity.

The natural temptation with a newly
acquired receiver is to fire it up, and see
if it still works. Don’t do it! Most sets
were discarded because they were faulty,
and prolonged storage may have caused
further deterioration. Chances are that
there will only be a disappointing si-
lence; and more seriously, components
may be damaged. My recommendation
is to restrict initial action to cleaning the
equipment for careful evaluation.

There is some debate about restora-
tion. At one extreme there is the example
of vintage car restorers, whose aim is
perfection — their pride and joy finished
1o a standard often never achieved in the
factory. On the other end of the scale
there are museum curators who insist on
‘warts and all’ originality, accepting the
inevitability of deterioration with age
and use, and with little concem that the
artifact may not be in working order.

A consensus of opinion amongst most
cxperienced vintage radio collectors is
that work done on a receiver should be a
balance of these extremes. It has been
argued that we have a significant respon-
sibility in owning a rare or historic radio,
and that we have something of a custo-
dial function, to give it good care and to
pass it on to succeeding generations —
who will not thank us if we have modi-
fied or botched it.

Well meaning but ill-advised efforts

102

can ruin an artifact. There are stories of
coin collections that were devalued be-
cause the misguided owner polished the
tarnished specimens with Brasso! It is
important to realise that a radio in rea-
sonable original condition is more valu-
able than an immaculate example which
shows evidence of restoration. In many
cases, however, some judicious work
will be warranted.

Seek professional aid

The ideal is that any restoration work
should be undetectable. Major skills in-
volved in cabinet restoration are cabinet-
making and finishing, but there are
others. Occasionally there is even panel
beating needed, on corroded and battered
metal! Special machinery not often
found in the home workshop may also be
necessary, at times.
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Naturally, to save money, there is a
temptation to ‘have a go’ at cabinet resto-
ration, and in many cases, such as the
reglueing of a piece of veneer, the job
may not be too difficult. At the other end
of the scale, to make a new panel or lid
with elaborate mouldings involves the
use of special cutting knives or routers.

Much depends on your own level of
skill, and the available facilities. Exper-
tise comes only with experience, and it is
not very wise to practice on a vintage
receiver cabinet. Always keep in mind
the fact that you may have a potentially
valuable item and that some mistakes are
not reversible. It does not make sense 10
ruin several hundred dollars worth of
radio for the sake of saving $50.

Although, with the exception of some
very expensive consoles, radio cabinets
were not usually made to the same stan-

Left: The lacquer on this valuable
60-year-old Atwater Kent model 84
‘Golden Voilce’ cabinet  had
deterlorated to the point where
repolishing was the only remedy. Done
professlonally (above), this has really
enhanced the set’s value.






dard as fine fumiture, the techniques
used were much the same. There is avail-
able a wide selection of books dealing
with cabinet and furniture restoration
and refinishing, and these can be of con-
siderable assistance.

Repairing veneers

In some instances, structural repairs
will be needed, but the most common
problem is lifting and damaged veneer.
Reglueing and patching can be under-
taken in the home workshop, but large
areas should be tackled only if you have
the correct equipment and experience.
Locating and matching of replacement
veneers can provide plenty of problems
today. Unfortunately, iron-on plastic is
the present fashion, and the availability
of genuine veneers is limited. Even if
veneer of the right species is available,
matching of grains can be difficult. Geo-
graphic origins and differing sub-species
influence grain and colouring. Careful
staining may be required to achieve a
good match.

Some cabinets featured what appears
to be expensive exotic veneers. But they
were in fact paper, printed with photo-
graphic copies of the real thing! Others
had painted pattemns to resemble burr
graining. Lacquer removal from these
surfaces may well end in disaster. The
rule is to proceed carefully, if you must
strip the surface of a cabinet.

Clearly, there is a limit to the extent of
amateur repair work to cabinets. Don’t
hesitate to seek professional advice. If
finance or facilities are not available, it is
wiser to leave cabinets ‘as is’, rather than
create further damage by an inexperi-
enced do- it-yourself exercise.

Grille cloth

Another problem area is that of grille
cloth. Fading, physical damage, grease
and grime are a common outcome of half
a century or more of domestic exposure.
Sometimes, original cloth in reasonable
condition can be salvaged by softening
the glue with hot water and very care-
fully washing in warm water and deter-
gent, Fraying and shrinkage can however
be a real problem.

Even if laundering is successful, fad-
ing is almost certain to have left a
shadow of the grille on the cloth. One
remedy, if this is the case, is to reverse
the cloth, although the pattern may then
be different.

In many cases, renewal is necessary.
But unfortunately grille cloth fabrics
were specially made, and suitable substi-
tutes are often not readily available. So
as not to be opaque to sound, a cloth
should not be dense, and very important

A skilled panelbeater, a spray painter
and an artist all contributed to the
restoration of this Claritone speaker.
Originally, the flare had a hole in it from
being nailed to a beam, and much of
the paint was missing. After the metal
repairs, the horn was resprayed in
black cellulose lacquer and the logo
was repainted from a photograph. Not
a project for the novice!

is a degree of elasticity so that it remains
taut. Generally if there was a pattern, it
was small and geometric, sometimes in
two or more shades. If monocoloured,
there was usually a pattern in the weave.

Lately there has been sufficient de-
mand for at least one manufacturer to
make a range of genuine grille cloths,
although naturally it is somewhat expen-
sive. NZ Vintage Radio Society mem-
bers have been able to order cloth
through the Society, and it is also avail-
able from the Antique Electronic Supply,
PO Box 27468, Tempe, Arizona 85285-
7468, USA. This well established and
efficient firm publishes a comprehensive
catalog, with coloured illustrations of the
grille cloths available.

The same firm carries a wide range of
vintage radio components, ranging from
a huge inventory of valves including Eu-
ropean, to decal transfers and books to
catswhiskers. They accept credit card or-
ders and delivery is by return airmail,

Care is needed when renewing grille
cloths. Originally, most were secured
with the traditional gelatine glue which
is now hard to find — as are double
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boiler glue pots to melt it in. The practi-
cal glue to use today is PVA, sold in
handy squeeze bottles.

The trick is to hold the cloth under
tension and with the pattern lines
straight, while the glue sets. Easiest to fit
are cloths fastened to wooden or card-
board baffles.

Place the cloth, which should be cut
slightly larger than the baffle, front side
down on top of a flat surface and stretch
it evenly — holding it in position with
masking tape, pins or staples. Now
LIGHTLY and evenly coat the face of
the baffle with glue, lay it on the cloth
and after positioning it carefully, put a
weight on it for an hour or so. If the glue
is too thickly applied, it will bleed
through to the cloth. Finally, trim the
edges of the cloth back to the baffle.

If there is no baffle, the cloth will be
stuck directly to the inside of the cabinet
— requiring a lot more care and pa-
tience. Again, pins and masking tape can
be useful.

Refinishing: last resort

Complete stripping, restaining and
recoating a vintage cabinet should only
be undertaken as a last resort. In many
cases, the original finish can be rejuven-
ated adequately, and in so doing the risk
of devaluing the cabinet minimised.

Back in December 1988 we described
the refinishing of a somewhat beaten up
cabinet, dating from the mid 1940’s, with
polyurethane lacquer. It is generally
agreed that this treatment is acceptable
for newer cabinets; but prewar sets
should, if at all possible, have their orig-
inal type of polish.

First try and identify the finish. The
great majority of cabinets were finished
in nitrocellulose lacquer, which is still in
use today. Nitrocellulose has the merits
of transparency, a high gloss, durability
and drying almost instantaneously. Its
disadvantages are that it must be sprayed
on, and in time it discolours.

There are several methods of restoring
nitrocellulose finishes. First and often all
that is necessary is a good scrub with a
non- abrasive household cleaner. It is
amazing how much old furniture polish
and general grime can accumulate. If the
surface is crazed, there are preparations
available that can be used to reliquefy
and blend the surface, often with excel-
lent results.

If respraying has been unavoidable,
the new finish is likely to have what ap-
pears to be an unnaturally high gloss. If
this is the case, wait for a few days for
the lacquer to fully harden and rub down
the surface with a soft cloth and ‘Brasso’
— which contains sharp particles of
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finely ground pumice. This removes the
hard glitter but still leaves the surface
with a rich shine.

A few expensive and custom made
cabinets were French polished. This can
be identified by the rich colouring of the
wood and the ease with which methyl-
ated spirit will soften the polish. Water
can mark French polish, leaving a white
discolouration.

French polish has the advantage of
being readily retouched, but requires
some skill and experience to handle. Var-
nish, waxing and oiling, which are softer
and duller than lacquer, were rarely used
on early radio cabinets.

About stains

Most cabinets had at least some stain-
ing, which will be ruined by any strip-
ping and should be restained after
sanding — but before any lacquer or pol-
ish is applied. There are two main kinds
with quite different characteristics.

Qil-based stain is more of a thin paint
which is rubbed into the wood to provide
a seal and hides grain. This was used
especially for bases and plinths.

Water- and spirit-based stains modify
the wood colouring, but do not conceal
the grain. Spirit stain dries almost im-
mediately and unlike water-based, does
not raise the grain of sanded wood. Some
authorities maintain that water-based
stains have the best colour stability.

Sanding of old cabinets should be by
hand only. Veneers are very thin, and
power sanding can cut through to the
base wood in a few moments.

Do not rely on memory for restaining,

Although at first glance this 1929 RCA model 44 looks to be In reasonable
condition, there are serlous problems. The veneer on the lid has been replaced
with Formica laminate, which will be very dlifficult to remove, and the wood has
warped. A new lid will probably be necessary. The original nitrocellulose finish
has also been coated with polyurethane lacquer, and will to have to be removed.

but take a photograph before any sirip-
ping of the cabinet. Be warned: it is very
easy to overdo staining, which once ap-
plied is hard to reverse. Some unfinished
woods can be deceptive, as polish or lig-
uid will alter their colour considerably.
Walnut is especially so. The raw timber
is a greyish brown, but finishing will turn
the darker portions of the grain almost
black.

Vintage receivers can present the un-
wary with some nasty traps.

Often dial scales were made of translu-
cent plastic, illuminated from the rear.
Dial lamps can cause scorching and dis-
colouration, but the major problem oc-
curs when attempts are made to clean the
dial — because in many cases the mark-
ings were made¢ with water soluble ink!

Even a damp cloth will smudge them.
Why on earth soluble ink was used is one
of radio’s minor mysteries...

Finally, some cabinets featured fancy
carvings or mouldings. They were
mouldings — literally ~— made of wood
dust and a matrix that is not resistant to
paint stripper, lacquer solvent or alcohol.
About the best way to spruce them up is
a gentle scrubbing with a nail brush and
soapy water.

To sum up then, be very careful what
you do to an old cabinet. Unless you
know exactly what you are doing, give
serious consideration to seeking profes-
sional help.

Needless to say, a valuable cabinet
should never be the object of your first
effort at restoration. &
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New Feature:

Collector’s Corner

As a result of the very warm response to Peter Lankshear's monthly
Vintage Radio column, and his book Discovering Vintage Radio, we've
decided to try out a new feature: Collector’s Corner. The idea of this is to
provide an opportunity for readers to display prized items from their
collections of radios and other equipment — or to seek help from other
collectors in obtaining information on rare models, or hard to get parts.

So if you're a collector of vintage gear, with a piece of equipment that
you'd like to brag about, or you'd like help in either identifying or restoring
a set, how about writing in and sending us whatever information you can
— including a photo, if possible. We'll try to publish as many as we can.
Send them in to Collector’s Corner, ¢/- EA, PO Box 199, Alexandria 2015.
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Simple loudness display

Have you ever thought of building a ‘loudness display’ — one of those bar graphs where the louder
the sound gets, the more the bar lights up? This month’s circuit uses several LEDs to achieve this
result. And in later projects we hope to adapt this circuit to display other changes, e.g. temperature.

In the March 1992 issue of EA we pub-
lished the circuit for a ‘Sound switch’.
This circuit picked up the sound with an
electret microphone, and the signal was
then amplified and used to switch on a
relay for a specified time.

This month we will use this same mic
and amplifier, but this time we will use the
output to light up from one to five
LEDs, to indicate the loudness of the
original sound.

So, if you already have our sound
switch, you will not need to build any
of the circuit shown to the left of
diode D1 on this month’s schematic
diagram. However, you will need to
modify the bias on the base of transistor
Q1 — the value of R2 has been increased
from 100k (in the original circuit) to 330k,
and a 100k trimpot has also been
added. More about the reason for this
modification later...

On our schematic we have shown five
LED indicators. Five seemed to us to be
the minimum number needed to give a
good indication of changing sound levels.
But to save money, you could reduce
the number to three — or to make an
even larger ‘bar’, the number could be
larger. One of the reasons for including
trimpot RV1 is to allow the number of
LEDs to be increased beyond our five.
(Explanation later.)

You will notice that we have used a
lower-than-usual value for the common
current-limiting resistor (R14) for the
LEDs — 560 ohms. This gives a current
of about 12mA, which makes the LEDs
glow quite brightly to make a more im-
pressive indicator. This looks better, but of
course drains your battery faster. (A circuit
like this month’s, if used for any length of
time, would be better run from our power
supply as featured in the April 1992 EA.)

But why use a shared R14 — why not a
separate current-limiting resistor for each
LED? See the section of ‘How it works’
for the explanation — and it’s not just to
reduce the current!

Construction

Start your construction by soldering the
components in the usual order, with the
more rugged components first: resistors,
capacitor, diodes (including the LEDs)
and finally transistors. If you have to build
the original sound amplifier as well as the
new LED display (the schematic and parts
list assume this), then solder the mic leads
last. This minimises the possibility of
damaging the mic, with the constant turn-
ing over of the PCB to insert and solder
the other components.

Take care with the polarised com-

ponents. Refer to Fig.3 to identify which
lead is which for the electrolytic capacitors
(C2 and C3), the LEDs, diodes and tran-
sistors. Note that Q2 is the only PNP
(BC558) transistor — the rest are NPNs
(BC548). Remember too that the electret
mic must be inserted correctly — its red
lead is the positive one (+).

Changes

The values of capacitor C3 (10uF) and
resistor R8 (560k) determine how long the
LEDs light up with each sound pulse.
They can be increased in value if you want
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If you can’t see all the connections on this breadboard layout for the circuit, refer
to the schematic diagram for more details.
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the LEDs to stay on longer, but the dis-
play will then be a little slower to react
to the changing pulses. Of course you
can also decrease the values if a more
flashing response is required. So experi-
ment with these two values to seec what
effect they have.

Also, if you want the circuit to be more
sensitive, then you can change the gain of
the amplifier — this is determined by the
ratio of the resistor values of R6:RS.
However, this circuit already has a fairly
high gain, and the larger the gain, the
smaller the negative feedback available
for stabilising the circuit. (For more
details on how all this works, refer back
to the ‘Sound Switch’ project in the
March 1992 EA).

Could you increase the number of LEDs
beyond five? To answer this question, you
must know the voltage drop across a typi-
cal diode, as well as the maximum posi-
tive voltage swing at the collector of
transistor Q2. (Note that the NPN transis-
tors Q3-Q7 can only react to the positive
half cycles of the AC signals.) The answer
is given later, but why not try to work it
out first yourself?

How it works

When sound variations arrive at mic
M1, the DC current flowing through it via
resistor R1 fluctuates. These AC variations
pass across capacitor C1 and are applied to
the base of transistor Q1. Resistors
RV1+R2/R3 bias this transistor on to
allow signal amplification for both posi-
tive and negative variations.

Transistors Q2 and Q3 form a com-
plementary ‘Darlington pair’ amplifier,
with negative feedback for stability. Resis-
tor R6 gives 100% DC feedback, so its DC
gain is 1. But the AC gain is far higher
(roughly the ratio of R6:RS) — about 600.

The reason for this (which is explained

e

<
a3

=11 10k

The schematic diagram shows the ‘amplifier’ circuit built around transistors Q1
and Q2, while transistors Q3-Q7 drive the five LEDs. The arrow on RV1 shows
how the resistance varies as the trimpot Is rotated clockwise. In this circuit, the

resistance across RV1 decreases.

in far more detail in the March 1992 ar-
ticle) is the presence of capacitor C2. This
provides different pathways for the DC
and AC signals — it blocks the DC but
provides a low impedance path for the AC.,
So there is 100% DC feedback across
resistor R6, but the fraction of AC feed-
back is determined by the potential divider
action of R5+C2 and R6.

The output signal from the collector of
transistor Q2 is then fed to the bases of the
various LED-driver transistors (Q3-Q7),
across the delay circuit of components C3
and R8. As well as resistor R8 discharging
capacitor C3, it also acts as a pulldown
resistor for the transistors which drive the
LEDs. In the absence of any sound signal,
R8 ensures that the NPN transistors are
turned fully off.

Now, let’s look at the reason for insert-
ing diodes D1-D5 in the circuit. Diode D1
has been included so that only the posi-
tive half of the AC signal is used to
charge up capacitor C3 — the NPN tran-
sistors Q3-Q7 can respond only to such
positive signals.

You will remember that there is a volt-
age drop across such signal diodes of
about 0.6V. So the level of our input sig-

nal becomes progressively 0.6V less,
after it crosses each extra diode. An
output signal voltage (at the collector
of Q2) of 0.6V will light LED1 only,
while an approximately 3.0V pulse is
needed to light all five LEDs. In-between
voltages will light from one.to five of
the LEDs. So the louder the sound, the
more LEDs will light.

Of course, with such a simple circuit,
the LEDs will not light in perfectly linear
0.6V increments, because the various tran-
sistors and their LEDs will interact with
each other. Also, because the diodes are
only supplying very small base currents to
the transistors, the voltage drop across
them will be less than their normal 0.6V.

This lower-than-usual voltage drop
means that you can increase the number of
LEDs even further.

For a normal AC amplifier, the bias at
the base of transistor Q1 is adjusted to give
a DC voltage at the collector of transistor
Q2 of 4.5V (half the 9V supply). This al-
lows the amplified AC signal to swing a
full 4.5V in either direction. On our
‘Sound switch’ circuit, this DC output
voltage was reduced to about 3.5V to give
a larger positive voltage swing which
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Fig.2: The stripboard layout. There are quite a few ‘cut tracks’
to make, as the emitters of the five transistors Q3-Q7 all
connect to earth, and the anodes of all LEDs connect to the
common resistor R14.

Fig.1: The component layout on the printed circuit board.
The LEDs are arranged so that the bottom LED1 is the
most sensitive, and so is the first to light. Note that Q2 is
the only PNP transistor — all the rest are NPNs.
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would charge up the timing capacitor
even more.

This month’s circuit takes this idca even
further. When we positioned our trimpot
RV1 in its centre position, the bias at the
base of Q1 (see the schematic diagram)
was 2.9V, and the output voltage at Q2
was 0.8V. By doing this, not only are we
giving ourselves the opportunity for a
far larger positive voltage swing, but we
can also adjust the sensitivity of our dis-
play. With this setting, the bottom LED
of our display was right on the verge of
turning on.

And finally, why have we used a shared
resistor R14 to limit the current in the
LEDs — why doesn’t each LED have its
own 560 ohm resistor? The main reason is
that the ‘Sound display’ responds with far
greater sensitivity with this arrangement,
with the added bonus that the battery has
to supply less current.

You will notice that capacitor C3,
charged up via diode D1, has to supply the
base current to all five transistors Q3-Q7
during the negative halves of the sound
signal. If less base current is needed, then
the capacitor can supply it more readily.

The net result is that resistor R14 sup-
plics approximately a 12mA current, ir-
respective of how many LEDs are on. For
example, when LED2 turns on, LED1 is
dimmed as it now has to share the 12mA
current. But interestingly, LED2 doesn’t
seem to be dull — the eye seems to notice
morc that this LED has now tumed on,
rather than it is not as bright as LED 1
used to be.

And this same effect continues as even
more of the LEDs turn on. With the shared
resistor, the sound volume doesn’t have to
be as loud for all five LEDs to light, and
the LEDs react more quickly to any
change in volume.

Sensitivity

Once you have completed your circuit,
use RV1 to adjust the sensitivity of the
circuit. Start with the trimpot tumed
fully anticlockwise. As you turn it clock-
wise, Q2’s output voltagc will increase
(since RV1’s resistance decreases), and
LED1 will eventually first flicker, then
come on fully.

Next turn the trimpot slightly back (an-
ticlockwise) until LED1 just goes fully
off. Of course, do all this in a quiet
room, so that there aren’t any sound sig-
nals to interrupt your setting! Now your
most sensitive LED will rcact to the
slightest sound, and you are ready to try
out your display.

Place the mic near a transistor radio. At
a low radio volume only one LED should
be on. Then slowly make the sound louder,
and onc by one the other four LEDs
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The PCB pattern is shown actual size to enable you to etch your own board, if

you so desire.

should also light up. We found that the
volume to turn on all five LEDs was
reasonably loud. But then your ideas of
‘loud’ might be different to ours!

Should you wish to make the circuit less
sensitive, then that’s casy — just move the
mic further away from the sound source
(or tum your RV1 setting more anticlock-
wise). But if you want to make it more
sensitive, then you will have to increase
the AC gain of thc amplifier by making the
value of RS smaller and/or R6 larger.

But remember that an increased gain
means there is less feedback to stabilise
the amplifier — with too little feedback,
the circuit could oscillate. But experiment
— tryitand see.

More LEDs?

Here’s the (theoretical) answer to the
question we asked carlier. If our amplifier
is biased at the usual DC output of 4.5V,
and each diode needs an additional 0.6V
increase in signal, seven stages should be
possible — there’s not quitc cnough volt-
age to drive the 8th LED (4.50.6 = 7.5).

With our DC output voltage of 0.8V, 13
stages should be possible! But in practice,
cven though our diodes actually drop
even less than 0.6V each, our amplifier
doesn’t have enough gain to give this large
positive swing of 8.2V (9V-0.8V).

And also, capacitor C3 would be strug-
gling to provide cnough basc current for

PARTS LIST

Miscellaneous

PCB 93x50mm, coded 92id9
9V battery

electret microphone insert

§ LEDs, any colour

hookup wire, solder, etc.

Resistors

All 1/4W, §%

7 10k R1,R4,R9-R13
brown-black-orange

1 330k R2 orange-orange-yellow

1 180k  R3 brown-grey-yellow

1 56 ohm R5 green-blue-black
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all the extra transistors. But why take my
word for it — try it and sec! What is the
maximum number of LEDs in practice?

Transparencies

A high contrast, actual sizc transparency
(negative) for the PCB used in this circuit
is available for only $2. This will allow
you to ctch your own printed circuit board.
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8= Some + = anode
C = collector = cathode
Fig.3: The component leads

identification diagram for the polarised
components used in the circuit.

This special price applics for transparen-
cics for all projects in this scries only.
Write to EA’s reader services division.
Happy experimenting — and please
send us your comments on the circuits
we have published, as well as ideas for
future projects. 3

1 33k R6 orange-orange-orange
1 12k  R7 brown-red-orange
1 560k R8 green-blue-yellow
1 560 ohm

R14 green-blue-brown
1 100k trimpot RV1 horiz. mount
Capacitors, polyester (greencap)
1 0.1uF C1
Capacitor, PC-mount electrolytic
2 10uF,16V  C2-C3

Semiconductors

5 1N4148 signal diodes D1-D5

6 BC548 NPN transistor Q1,Q3-Q7
1 BC558 PNP transistor Q2
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Kit

(EA Jan '92)
Here's a
simple
project that
monitors the power
drawn from a
‘master’ socket

and automaticatly
switches on a ‘slave” socket. It will
monitor one or several appliances
plugged into the ‘master’ and switch on
one or several devices plugged into the

‘slave’. ideal for Hi-Fi's or computers with

peripheral hardware.

K 6070 $59.95

road). If we fail, I'tt

Phone Your Order To Us Toll Free

We guarantee our Jetservice Courier will deliver
to your door faster than any other Australian
supplier (including that local supplier just up the

plus $5.00 for your inconvenience.

give you your money back

Solar Generator Kit

(ETI Dec '87)
Charge Your
Batteries Free From
The Sun. The Solar
Generator charges
and maintains your
standard 12V lead
acid car battery via
the sun. ldeal for
boats, caravans
and remote data acquisition stations etc.
Must be used in conjunction with a
suitable solar panel.

K 1680 $13.9s

2 Sector Alarm
System Kit g

{EA March/April '89)
Features: ¢ includes
12V 1.2 Amp hour
inbuilt sealed lead-
acid backup battery o
Easy to build,
assembles on a single
PCB e Two sectors -
delayed and instant
inputs ® Entry and exit
delay ® Panic alarm
input ® Line
monitoring e Soft pre- §
alarm » Lamp tell-tale
output ® Auxilliary
relay for external siren
etc ¢ Key switch operation ® Operates on
virtually any type of sensor

K 1910 $89.oo

i Lock Kit

Four Digit Combination

(SC Dec 90} K 1925 $44.so

This 4 Digit Combination Lock is bound to prove
useful in many applications. Such as accessing alarm
systems, electronic doors, ignition killers or just
about anything that comes to mind. Momentry or
latched relay output.

{SC June/July '91)

Make your stage production a professional
show with this new Lighting Mixer. idezl for
amateur theatre groups bands etc.

This 4-channel lighting desk is intended for
theatre, disco and music group applications.
It has heavy duty circuitry and is able to cope
with spotlights rated up to 1000 watts or
more. It has been designed and built for the
rigours of commercial use. You can flash
each channel up to any brightness as set by

Baby Room Monitor
& FM Transmitter
Kit

{SC Jan '91)
This Baby Room
Monitor atlows
you to listen

to your baby @ ®
from a remote

location using a conventional FM
receiver. It runs from a single 1.5V AA

battery and includes a muting facility so
that it only transmits sounds above a

tain level.
ceriain feve K11BO$24.95

@ gapres <
BABY ROOM
MONITOR

an

4 Channel Guitar
Mixer & Preamp Kit

(SC Jan 1992)
This
project
takes
advantage
of the
new low
noise,

low cost
op amps

oo nore

-

the ‘Flash Master' fader. Similarly, the
‘Channel Master' control fades all lights up or
down, to or from their individual fade settings. Two chaser faders control the rate
and lamp brilliance when the unit is operated in chaser mode. The lights can be
flashed to full brilliance or to an intermediate setting as set by the ‘Chaser Master’

et ats Normally $328700 This Month $299 .
Playmaster “Pro Series One” High Power
Mosfet Amplifier Kit

(EA Dec '89/Jan '90) (0.0 $599
This design has been carefully

available.
This unit
features separate bass, midrange and
trebel controls, very low noise and
distortion, separate input ievel controls
plus an output fevel control. ideal for use
with most musical instruments from
keyboards to guitars to tape decks. In

developed to produce a high
definition audio output with
reliability, ease of construction and
low cost. Kit comes complete with all
components, toroidal transformers and case. Features: ® Individual toroidat
transformers for each channel far low residual hum e Mosfet technology for ultra-
high performance ® Power Output of 140W RMS into 8 Ohms.

fact, you can feed it with just about any
audio signal — it's not just limited to
guitar outputs.

K 5535 $49.95

Ni-cad Battery
Discharger Kit

Designed to rid your ni-cad
batteries of the ‘'memory effect’
and regain full re-charge
potential. It discharges your ni-
cad batteries correctly to enabie
a full and proper re-charge. Suits]
most battery packs. Great for
mobile phones, rechargeable
drills, remote controiled toys etc.

K 1640 $24.95

1 k2530 $17 50

Transistor Tester
Kit

(EA Aug '83)

Checks transistor in
circuit. “No need to
unsolder suspect
transistors”. Have you ever
de-sotdered a suspect
transistor,.only to find that
it checks out OK?
Features: ¢ Tests both
NPN and PNP transistors
in circuit at the touch of a switch  Tests
Diodes and SCRs as well ® No need to
switch between NPN and PNP — it's
automatic ® LED indication to show
ondition of device.

Yrn
L1}

Studio 200 Stereo Control Unit

(SC June/July '88

K 5015

$229.

Outperforms Commercial Units Costing $600 Or More!
The Studio 200 features slim 1u rack mount profile, treble, stereo mono switch and
volume control. Inputs include phono, tuner, VCR and tape loop. ideal mate to K

i 5070 Amp
-

Digital Voice Recorder Kit (scoec 9
This Digital Recorder delivers astonishing
reproduction of voice and/or music without
any moving parts. It can store 4 different 30
second messages or 1 recording up to 2
minutes. Typical applications include ® Alarm
system messages ® Sales messages for
customers put on ‘hold’ ® Tatking Displays
for shops ® Emergency warning messages ®
And countless other applications where voice or music is required « K 8550 PCB aione
version ¢ K 9555 Includes fully punched & screen printed instrument case.

K 9550 PCB Format $1 29.95 K 9555 With Instrument Case $1 49.95

Adjustable 0-45V, 8 Amp Bench Power
Supply (SC Jan/Feb '92) “m$375m

Using state of the art
circuitry this supply will be a
great asset to the enthusiast
and professional alike. It
uses switch mode principles
which allows for smaller
transformers, and

inc

ins

Laboratory Power Supply

(EA May '85)

3-50 Volts at up to 5 Amps
This supply has been one of
our most popular. It

refinements and is now
housed in a tough 'ABS’

K 3300 $1 9500

ludes the latest

trument case. This

compact version uses a ’ . . e
high efficiency toroidal transformer resulting in less heat and weight.

heatsinking which means
greater efficiency, less heat
and lighter weight. o .
Features: ® Variable output ® Variable current limit  Separate Earth Terminal
Individual Voit and Amp Meters ® Constant 13.8V setting ® Short circuit proof
Specitications: ¢ Output voltage 0-45V ® Output current 8A @ 35V, 6A @ 40V o
Load regulation 1% ® Ripple and Noise 40mVp-p at 8A 35V e Current limit 800mA-
8.6A o Over current limit 9A e Foldback current less than 2A

« Exclusive to Altronics ¢ Deluxe instrument case e Attractive silk screened front
panel ® Pre-drilled and punched chassis — No holes to drill ¢ Front panel drilled
for K 3302 option.

Specifications: ® Output Voltage: 3 to 50V e Qutput Current: 5 Amps Max

* Floating Output ¢ Ripple: less than 5mV & Dual Meters

10 Turn Pot For Precision Voltage Control Option K 3301 $4.50

Fixed +/-12V Rails Independant of Main Output K 3302 $14.50

PHONE ORDER TOLL FREE 008 999 007







JET EXPRESS DELIVERY- AUSTRALIA WIDE

Famous Altronics Inverters

Get 240V AC from your car, truck or boat battery. The Altronics range
includes an inverter for nearly every application. Fantastic for camping,
boating, farms and anywhere else 240V AC isn’t available. Each size inverter
is available in kit form or fully built and tested. The 300 and 600 Watt
Inverters now feature new improved circuitry using multiple mosfet outputs
making them even more reliabte with a genuine 300 or 600 watt continuous
power rating. Our latest model, the 1200 Watt Powerhouse offers excellent
value for money and performance. It features crystal locked circuitry and a
massive 2400 watt power surge making it ideal for small fridges, vacuum
cleaners, power tools etc.

Any model an absolute necessity where 240V isn’t available. Call Altronics
today for more information on freecalt 008 999 007.

300 Watt

K 6750 Kit Version $279
K 6755 Built-up $379

600 Watt
K 6770 Kit Version $499

K 6774 Built-up 12V |
K 6775 8321:-38 24V I:S::: $625
200 Watt
2679(2) gil Versior2|v$|799
679 ilt- 1 t
K 6793 Bg:ll-ﬂg 24v |283 $999

qg HEBYY
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Vifa Speaker Kits

These kits use quality Vifa speakers made in
Denmark and specially engineered enclosures for
optimal performance. Black wood grain veneer
make them ideal for any decor and situation. These
two way models include high grade crossovers,
speaker terminals and removable front grille.
Simple construction with only basic tools and skill
required. These kits are complete and include
speaker cloth, damping material, grille clips,
speaker terminals, screws and parts. Outstanding
performance for the fraction of the cost of
commercial equivalents.

VIFA SA-50

2 Way Bookshelf
System,

50 Watts RMS

Normalty $399.'OO pr
Now Only $29900 pr

VIFA SA-100

2 Way,

100 Watts RMS
Normally $799/00

Now Only $69900 pr

Famous
Vifa 5” A
Woofer siifso

We have a huge surplus of
Vifa C13WG-08-08 woofers.
These quality drivers offer
high performance in both
ported and sealed -
enclosures. Exceptionally smooth response
useable up to 5kHz. Careful design and
construction using rubber surround makes
it possibte 1o obtain an amazing 50 watts
RMS power calabicity. Fantastic
replacement or new construction speaker.

€ 3110 Normally $$8700 Now $49.,

30Watt Economy
Inverter

Turn 12V DC to 240V AC. This
fantastic inverter will power lights, TV's,
tools, electric shavers and a whole host
of other appliances. Great for camping,
out in the bush and any place where
240V is not available. Features: ®
Complete with over current circuit
breaker ® Fused 240V output ® Built in
panel meter to monitor output voltage
* panel meter to monitor output
voltage ¢ Strong steei case and
chassis.

M 8120 $1 99 .00

Stereo Extension Ceiling
Speaker Kit

Want a set of high grade extension speakers for
the back patio, games room, den, workshop,
kitchen? Well here at Altronics we have put
together this great kit which includes speakers.
grilles, cable, screws and even a wall mounted
volume controller. The speakers are our high
quality 4” C 0626 dual cone drivers, with stylish
white grilles - ideal for mounting in the ceiling.
Volume control mounts in standard electrical wall
box and inciudes 6 volume settings as well as off.
Inciudes 2 x 20m cable.

Weather Preof Monitor and Sound Column

Speakers

This fantastic new range of monitors and columns just have to be heard to be believed.
Designed by the Altronics engineer team with extensive consultation from audiophiles and
architects, these speakers are absolutely ideal for hi-fi extensions and P.A. Constructed
from rugged extruded aluminium and UV resistant plastic make9 these units both
weatherproof and built to last. The drivers used are 4" carbon fibre with an inbuilt coxial

tweeter. Ported design makes bass response incredibly smooth and deep.

Two sizes available. 30 and 60 watts RMS, in a black or white powder coat finish Mounting
these speakers are made easy by einploying the new “"Wacki” bracket system. CaHl

Altronics today for a free colour brochure.

30 Watt Manitor Series
C 0924 8 Ohm White 1 49 &
o ea

C 0925 8 Ohm Black
hite
C 0928 100 Volt Line Black $1 6000 ea

proudly Made
in Australia

6L Wait Column Serins

C 0936 100 Volt Line White
€ 0937 100 Volt Line Black

$245.00 ea

6.5” Carbon Fibre
Woofer

A fine driver using only high
quality components and
technology. For example
barium ferrite magnets,
revolutionary Kapton voice coil
and unique carbon fibre cones.
Because of the high water ]
resistant structure of carbon v

fibre these speakers are ideal for boats and
automotive use. Max input power 70 watts
or 30 watts RMS. Resonant frequency
65Hz. See Altronics ‘92 catalogue for full
details

C 3034 Normally $82.46

This Month Only $59.95

15" PECC Woofer

These Poly Emulsion Coated
Cone (PECC) woofers offer
excellent quality and
performance. With a
maximum power rating of
200 watts or 120 watts
continuous and a frequency
response down to 30Hz
these drivers make an ideal
sub-woofer or replacement
bass speaker. Massive 2.5kg
nett weight. See Altronics '92
catalogue for full details.

C 3032 Normally $23540
This Month $1 6900 ea

Motorola Piezo
Tweeter

This new bullet
tweeter looks and
sounds great.
Genuine Motorola
KSN 1165A. Features
400 watt maximum
power capability
frequency response 1.8kHz to 30kHz and
SPL at 93dB (2.83v/1m). 91 x 91mm
mounting hole centres. Specifications
available on request. Simply wires in
parallel to your woofer. No crossover or
capacitor required. As it presents almost
no load to your amp it doesn't effect the
overall speaker system's impedance
Fantastic for hi-fi or disco speakers.

C 6160 $39.95

C 0927 100 Volt Line
Audio Frequency Generator

Specifications:
Frequency: 1
10Hz - 1MHz
Accurecy:
+/-3% + 2 Hz
Output
Waveforms:
Sine/Square
Output Level:

Sine: 8V rms Accuracy: +/-3%
Square: 10V Modulation: e Internatl
P-P Output (30% depth): 1kHz o
Attenuator: External: 50Hz-20kHz e

-20dB, -40dB and fine adjust

Q 1540 Normally $3)5.00 Now $25000

RF Signal Generator

With provision for interna}
and external modulation.
Specifications: Frequency
Range: 100kHz - 150MHz
in 6 ranges RF Output
Level: 100mV rms

Crystal Locked Oscillator

Q 1550 Normally $ 289,00 Now $225.oo

Universal Wacki

Bracket W
\»‘L

M\
A
| 4
L

Yet another Altronics innovation, proudly
designed and made in Australia. These
great new speaker mount brackets simply
screw onto the wall and speaker allowing a
universal 50° angle of adjustment. Suitable
for speakers up to 5kg. No special tools
required. Available in white or black. A
must for any extension speaker.

H 8010 White

H 8012 Black $39.95 pair

dly Made
P:guAus"aha

PHONE ORDER TOLL FREE 008 999 007

\







Universal Battery Chargers

on

As a result of a bulk scoop purchase, we
atteries

are able to offer to you these fantastic
universal Ni-Cad battery chargers at a
more than ridiculous price! It will charge
any combination of up to 4 of AAA, AA, C
or D size batteries at one time plus a 9V.
Features a LED indication to show each
battery has made an electrical contact.

Save $3$
Replacement B

/

function. Hurry. Stocks limited. Definately
no back orders.

M 8010 Normaily $3845 This Month Only $19.s BB HOT SHOWN

Also has an added bonus of a battery tester

Performance Computer Fans

High quality computer fans ideal for power
supplies, amplifiers, computers etc. Reliable
Sunnon brand. Full range available for aimost any

application.
24V DC Model

240V Models
F 1020 80mm? $22.25 F 1040 120mm? $23.9o
Finger Guards

F 1030 120mm? $24.25
12V DC Model
F 1022 80mm
F 1032 120mm $2,45

Passive Infra-Red ... $49,;
Flood Light Control

Just arrived, this new model PIR floodlight
activates when it detects movement of a
person or car approaching. Great to
welcome visitors, ward off intruders

or even to find the keys in the dark! Features
daylight sensing circuit which means unit will
not activate during daylight hours (save on your
power bill). Includes manual override facility to
turn lights on continuously or automatically. Features
movement sensitivity adjustment, and turn on period. Great for the driveway or backyard.
Complete with two screw in type sockets for standard 150W floodlight globes (not
included).

1 Includes two separate

F 1050 80mm? $1 7,50

Sturdy Spotlight 12 Way Wire-

' Relay Product Terminal
Blocks

LTI e
fh

These terminal blocks are ideal for
240V, speaker or DC voltage
termination. Can be cut into shorter
strips. Raised base for extra voltage

30 Amp relays with
individual fuses. Great
for car headlights, spotlights etc.

$ 4335 Normally $1340
This Month Only $9.95

Chassis Mount

A

Amazing Value on Deleted UHF Alarm

This UHF system contains one receiver g o
and 3 wireless reed switches for doors  }
and windows etc. The main controller
simply plugs into 240V, the remote, reed
switches are attached to your
door/window frames and presto, the
alarm is installed! Simple push button
operation, 4 digit user selectable on/off
code, built-in siren makes this unit a
pleasure to use. Includes 12V 1.2Ah
backup battery and 9V batteries for
remote reed switches. Because there is
no need to drill holes in the wall or
ceiling, making this unit just great for
rented flats or units, or for those who
don’t want the trouble and hassle of a
wired system. Also ideal for boats,
caravans, the shed, garage or granny flat.
Take the unit with you if you move - no
wasted time and money.

Central Control Unit
with Built-in Siren & Battery Backuyg

$B 5260 Normally $534700
Now only $24900

.

Pt

& protection.
RCA PX 2110 Normally $4.65
Sockets » $3 $3
3 rows of stereo (left and right) Now Only S0 or10up 0
sockets. High quality. Bargain price. -
PA 0235 Normally $3,80 Stationmaster
This Month Only $1 50 CB Base -

Antenna

Universal Remote
Control

» / This universal infra-red
f remote control makes all
- ¢ other remote units

superfluous. Will control
CD players, videos, TV's

Extra wide bandwidth base
antenna without ungainly size.
Supplied with a fully pre-tuned
and assembled DC grounded
matching system and all
mounting hardware.
Waterproofed and useabie at
any height above the ground,

|

and stereos etc. Controls earthed or unearthed. ® 50 f
up to 6 different Ohm impgdance ¢ VSWR.
appliances. Easy to use 1.3:1 ¢ Height 5.6m * Power 49
and programme from an 1kW )
existing functional remote. L 3215 Normaily $1 1 % ) (3

1= N (™
Remote Car Alarm
With Wireless Remote Control
Audible warning with a 125 decibel
loud siren and visible warning of
flashing headlights when the alarm
system is triggered. Keyring remote
control allows arming with 'beep’
sound and disarming with headlights
flashing signal. The alarm system will
be triggered by unauthorised
entrance through the car doors,
boot, bonnet or removal of the car
sound unit. The siren will sound and
the headlights flash for 60 seconds.

Easy to Instail. S 5220 $99'00

Amazing price for an Alarm

system offering

these facliities

A 1000 $69.95 s
Blank Rack "’ 15°
Panels s "

Top quality blank panel clearout. All stock must go at
these crazy prices. Stock is limited with definately no back orders at

these prices.
2 unit — All $8.00 3 Unit — All $12.95
H 0423 Natural Aluminium

H 0422 Natural Aluminium
H 0432 Grey H 0433 Grey
H 0435 Black

This Month Only $99.00

ALTRONIC

174 Roe St. Perth W.A. 6000 Phone (09) 328 1599
PHOMNE TOLL FREE 008 999 007
MAIL ORDERS C/- P.O. Box 8350 Stirling Street PERTH W.A. 6849

STANDARD DELIVERY & PACKING CHARGE $3.50 to 500gms, $5.50 500gms - 1Kg, $8
1Kg-5Kg AUSTRALIA WIDE — We process your order the day received and despatch via.
Australia Post. Allow approx 9 days from day you post order to when you receive goods.
OVERNIGHT JETSERVICE Up to 3Kg is $10.00, 3Kg to 5Kg is $23.00 — 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.

WA COUNTRY ALBANY BP Electronics ® (098) 412681 Micro Electronics (098) 412077 B

HEAVY HEAVY SERVICE — All orders of 10Kgs or more must trave! 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 $1.00 per $100 of order value (minimum charge $1). When phone
ordering please request "Insurance".

TOLL FREE PHONE ORDER — Bankcard, Visa, Mastercard Holders can phone order toll
free up to 6pm Eastern Standard Time. Remember with our Overnight Jetservice we deliver
next day.

ALTRONICS RESELLERS chances are there is an Altronic Reseller right near
you — check this list or phone us for details of the nearest dealer.

Blue Ribbon Dealers are highltighted with a B These dealers generally carry a
comprehensive range of Altronic products and kits or wiil order any required item for
you.

UNBURY Micro Electronics (097) 216222 ESPERANCE Esperance Communications (090)

713344 MANDURAH Lance Rock Retravision (09) 535 1246 PORT HEDLAND Ivan Tomek Electronics (091) 732531 ROCKINGHAM TV Joe's (09) 5271806 NT ALICE SPRINGS Farmer

Electronics (089) 522388 DARWIN Ventronics (089) 853 622 VIC All Electronic Compon

ents {03) 6623506, TECS (03) 6706474 BORONIA Ray Cross Electronics & (03) 7622422

CHELTENHAM Talking Electronics (03) 5842386 COLLINGWOOD Truscott Electronics (03) 4198208 CROYDON Truscott Electronics ® (03) 7233860 FOOTSCRAY G.B. Telespares

(03) 3179100 PRESTON Preston Electronics B (03) 4840191 COUNTRY BAIRNSDALE LH
PL m (07) 8396155 WEST END B.A.S. Audiotronics (07) 8447566 WOODRIDGE David Hall E

& LM Crawford (051) 525677 BALLARAT Ballarat Electronics (053) 311947 QLD Delsound
lectronics ® (07) 8082777 COUNTRY GLADSTONE Gladstone Eiectronic Services (079)

724459, Electronic Enterprises (079) 726660 MAROOCHYDORE MALS Electronics ® (074) 436119 MARYBOROUGH Keller Electronics (071) 214559 NAMBOUR Nambour Electronics

(074) 411966 PIALBA Keller Electronics (071) 283749 ROCKHAMPTON Access Efectronics

(East St.) (079) 221058 TOWNSVILLE Super Solex B (077) 724466 SA Force Electronics ®

(08) 2125505 BRIGHTON Force Electronics m (08) 3770512 CHRISTIES BEACH Force Electronics ® (08) 3823366 FINDON Force Electronics m (08) 3471188 HOLDEN HILL Force

Electronics @ (08) 2617088 LONSDALE Force Electronics ® (08) 3260901 ENFIELD Aztron

ics m (08) 3496340 COUNTRY WHYALLA Eyre Electronics (086) 454764 TAS HOBART

George Harvey ® (002) 342233 LAUNCESTON George Harvey B (003) 316533 NSW David Reid Electronics ® (02) 2671385 REVESBY Revesby Electronics (02) 7922295 SMITHFIELD
Chantronics (02) 6097218 COUNTRY COFFS HARBOUR Coffs Habour Electronics (066) 525684 NEWCASTLE Novocastrian Elect.Supplies (049) 621358 WARNERS BAY Vilec
Distributors (049) 489405 WINDSOR M & E Elect. and Communications (045) 775935 WOLLONGONG Newtek Electronics B (042) 271620, Vimcom Electronics (042) 284400 WOY WOY

Alphatran Electronics (043) 434919

PHONE ORDER TOLL FREE 008 999 007
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HICFI
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Aust* $4.95
NZ $6.50 inci GST
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“A comprehenswe guide to choosmg the ; £ ‘
right equipment, understanding how it works
and setting it up to get the best results.

f you are thinking of up-dating your stereo equipment, or need to

PUBLICATION

know about the latest technology available, and even possible
future trends, then you should have a look at our latest book.
Whether you are a student learning about hi-fidelity, or just an
average person wanting to get the best equipment available for
your money, you should be able to get a lot of help from our latest
publication.
It takes you right from the begining to the latest trends and
technology available today. And it does so in easily understood
chapters covering just about everything you need to know on this

very fascinating subject.

Available from your newsagent or buy by writing and
forwarding your payment of $4.95 to:
Federal Publishing Company Book Shop
P.O. Box 199, Alexandria, NSW 2015






Conducted by Peter Phillips

Information centre

Simple solutions to various reader problems

Most of the letters this month seek an answer to a technical problem. Fortunately, we're able to
answer most of them! On the way, we look into the crystal ball about a few projects | have planned.

Most problems in electronics have a
simple solution: it’s finding it that can be
difficult. Still, I suppose that’s part of the
fascination of electronics. Quite often a
solution will seem very obvious when it’s
found, while in other instances it’s a case
of ‘if it works, don’t ask questions’.

All too often, a complex problem ex-
perienced by one person will have been
solved long ago by someone else. I recall
many years ago asking a college lecturer
why some types of power amplifiers burn
out if operated without a load.

His reply was ‘I used to know!’ He
went on to say that he had re-
searched the issue at the time, solved it
to his satisfaction, then remembered
only that you don’t disconnect the load
from a power amplifier if the volume
control is turned up.

While none of the replies given this
month are in that category, this example
illustrates that the ‘why’ is often less im-
portant than the ‘fact’.

Our first letter is one I've had in my file
for some time, as I really didn’t have
an answer. The problem is possibly quite
common, yet none of my colleagues (ex-
cept one, as it turns out) could help
me, While I had a few theories, as it
turns out I was way off the beam. See
what you think.

CB Interference

Now this correspondent really has a
problem:

I have a problem with my CB transmit-
ter getting into neighbourhood phones. I
live in a block of three flats, and being
nearest the road, all phone lines run past
my unit under the eaves, before connect-
ing to the pole on the roadside.

My antenna is a quarter-wave vertical
on the edge of the iron roof, which I use as
a ground plane. The antenna is about
three metres from the phone lines, with
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the coaxial cable being one metre from
the phone lines at its closest point.

I have tried various filter circuits,
fitted inside the phone junction boxes in
each flat and was able to reduce the inter-
Jference by about 80%. This is still annoy-
ing, buwt not enough to interrupt
conversations. )

The main problem is with the house
next door. Their phone line terminates on
the same pole, but none of the filters
works at all for them. They have to hang
up and either wait for me to finish, or ring
me to complain,

Telecom have a phone which is fitted
with RFI suppression, but this costs $4
extra per month. As there are five phones
affected, I'd need to pay $20 per month
Just to keep the peace.

Can you shed some light on the
problem, as I can't be the only person
with this dilemma, surely! I'd ap-
preciate my name and address being
withheld. (anon).

RFI and its suppression are always a
vexing problem, but when the RFI affects
other people’s phone conversations, it’s

- downright nasty. However, according to a

colleague (K.C. Blacktown, NSW), your
problem is easily fixed.

The problem is apparently caused by an
impedance imbalance in the phone lines,
which prevents the interference cancell-
ing itself. While this sounds rather com-
plex, the cure is to wrap both lines around
a ferrite rod, such as an AM radio antenna
rod, to balance the lines at RE

This can be done at the phone wall
socket, by wrapping a few tumns of the
phone extension lead around the core.
You might need to experiment, but I'm
assured it works, Total cost is a few pieces
of suitable ferrite, which can also include
the core of an old TV line output trans-
former. Naturally, you’ll need to do this
with all affected phones. Simple — when
you know how!

ELECTRONICS Australia, September 1992

VCR mixer

In April 1992 I published a letter from
GL. of Ringwood, Victoria, who had
some comments about the TV/VCR
switch fitted to most VCRs. He argued
that this switch was unnecessary, and said
‘the real problem is where the VCR'’s RF
output is distributed to a number of TV
sets, and a number of different programs
(including the VCR output) are to be
viewed at the same time”’.

I have to admit to being (at the
time) confused by this sentence and I took
the editor’s perogative and deleted it. I
had visions of a ‘split screen’ TV, with all
channels occupying small sections on the
screen.,

Since then G.L. has written and ex-
plained that he meant viewing different
programs on different TV sets connected
to the system. It’s obvious now (as it
should have been then) and my apologies
for being so thick!

However, as well as putting the record
straight for GL., I've received some
material from MMT Australia who have,
it seems, the answer to G.L's problem.
While I don’t normally use these columns
to promote a product, this one is interest-
ing enough for me to break the rules this
once;

I'm writing concerning the problem
raised by G .L. in the April edition of EA.
The circuit shown by G.L., which uses two
two-way splitters does work, but problems
can occur with adjacent channels and
harmonics produced by the RF modulator
in the VCR.

We manufacture a product that solves
these problems, called a VCR Mixer. It
costs around $60 and takes the VHF and
UHF signals from the antenna and
notches out the channel used by the VCR
as its carrier to the TV set. This also has
the advantage of eliminating interference
caused by the VCR.






All the remaining channels are fed to
the VCR and the output of the VCR is then
Jed back to the mixer, where it is recom-
bined with the antenna signals. The out-
put of the mixer can then be fed to a
splitter connected to several TV sets.

The result is that any TV set in the sys-
tem can be tuned to any TV station, or the
output of the VCR. The mixer is locally
made, and doesn’t require a power
source. It's small and can be located out
of sight as required. (J. Bonavia, Sales
Director, MMT Australia).

Looking at the specifications supplied
with the letter, the VCR Mixer has an in-
sertion loss of -6dB (VHF) and -7dB
(UHPF). It uses F connectors for minimum
RF leakage and is fitted in a diecast
aluminium box. If the insertion loss, (plus
that of a suitable splitter) causes too much
loss in the signal, a TV distribution
amplifier might be needed. The system is
shown in block diagram form in Fig.1.
For further information, contact MMT
Australia at 7 Amsted Road, Bayswater,
Victoria or phone (03) 720 8000.

6 metre amplifier

Staying with matters RF, the next letter
asks a reasonable question:

I recently read your construction
project describing the Miracle TV anten-
na. I then bought a kit from Oatley
Electronics, put it together and tried it
out. It works very well, thank you.

For some time I've been looking for a
preamp for the six-metre amateur band.
Could this masthead amplifier be used for
this purpose? Would any changes have to
made to this circuit to make it useable on
six metres? If not, do you know of any
suitable circuit or kit for this purpose?
(L.F., Kewarra Beach, Qld).

While I haven’t tried it, there is no
reason why this amplifier couldn’t be
used as a six-metre preamp. The low end
of the six metre band is at 52MHz, which
is around the lower limit of the VHF TV
band. Because the amplifier has a very
wide bandwidth (it also covers the UHF
band), all signals from the antenna will be
amplified, so perhaps some sort of
bandpass filter before the amplifier might
be required. But given the low cost of the
amplifier, I'd be very tempted to give ita
go, without modification.

Of course if you transmit on six metres
as well as receive, with the same antenna,
you'll need to protect the preamp from
damage due to the transmitter’s output.

Logic Pulser

The next letter is about a problem the
writer has with the Logic Pulser described
in May 1991. However, the writer also

N

VCR mixer

appears to be confused about com-
parators...

Could you please help me with a prob-
lem concerning the Dual-Mode Logic
Pulser published in May 1991. I don't
have a strong understanding of
electronics, and I'm trying to determine if
my pulser has a fault or if if's a
design problem.

The circuit description says ‘as Ul is
configured as a non-inverting com-
parator, its output voltage at pin 7 is
simply a buffered replica of the state at
the pulser's tip.! This suggests to me
that if pin 2 is high or low, then pin
7 will be high or low respectively, but if
pin 2 is at a high impedance state
(neither high or low), then pin 7 should
be neither high or low.

The description then states ‘RI3
provides pull-up current to UI's open-col-
lector owtput.’ Is it this that causes my
pulser to read high with no input to pin 2?
If so, then if the pulser is applied to a pin
with no signal on it the pulser will indi-
cate a high state on that pin and only be
able to supply a low pulse to that pin.

This could cause the operator to as-
sume there is a high state at the pin, when
this is not the case. If my argument is
flawed, then I must have a fault in my
pulser. I have replaced Ul without effect.
(PF., Warragul Vic).

The section you're describing is

] +Vce

shown in Fig.2. Pin 2 of Ul is the
input/output pin of the pulser and the
LEDs are D4 and D5. If a voltage higher
than that at pin 3 of UI is applied to the
probe tip, the output of the comparator
will be high, pulled in this direction by
R13. An open-collector output (such as
the LM311) requires a pull-up resistor, as
there is otherwise no connection between
the output terminal and the positive supp-
1y rail. Without this resistor, the output of
the comparator will ‘float’ and behave as
an open-circuit. If the output of the com-
parator is high, LED DS will be turned on,
indicating a high state at the probe input.

If the probe is connected to a logic
0, the reverse happens. This time, the in-
ternal transistor connected to the output
terminal of the comparator pulls the
output low in response to the input con-
ditions. The two inverters buffer this
logic level and LED D4 is turned on to
indicate a low.

So what happens if the probe tip is
open-circuit? In this circuit, if pin 2 of Ul
is open-circuit, the voltage at this pin will
be around OV as there is nothing to pull it
high (or at least there shouldn’t be). The
voltage at the inverting input of the com-
parator will be positive (about half the
supply voltage) and the output of the
comparator must therefore be low. The in-
verters buffer this logic level and LED D4
tumns on to indicate a low.

This is the same condition that results
when the probe is connected to a logic 0.
In other words, the probe doesn’t have an
indication for the open-circuit condition;
a point made in the article describing the
project. Hopefully, this should clear up
your misunderstanding about the opera-
tion of this section of the circuit. The
point I'm making here is that a com-
parator only has two possible output con-
ditions: a high or a low.

So what is wrong with your logic
probe? Given that you’ve replaced Ul, I
suspect there’s a problem in your con-
struction that’s causing a voltage to ap-

R12 1.2k

NN

D4 A
(low) i A

74C14

Fig.2 |

ELECTRONICS Australia, September 1992

113






INFORMATION CENTRE

pear at the probe input when it’s open-
circuit.

The most likely cause is that you’ve
swapped transistors Q1 and Q2. Notice
that I'm suggesting the fault lies in
your construction, rather than in the
design. While design errors are not un-
known, they are not as common as you
might think. However, it would be quite
easy to accidentally swap Q1 and Q2, as
they have the same package and are
mounted the same way. Incidentally, al-
though not a design error, I have noticed
during my research for this answer that
the PCB layout and the circuit disagree
about the numbering for the LEDs. The
circuit is incorrectly labelled, and D4 is
really DS and vice versa.

If the transistors are correctly fitted
(and of the correct type), then I suggest
checking the rest of the circuit — not for a
design problem, but a construction error.
The clue to follow is that the probe tip
(pin 2 of the U1) has a DC voltage, which
in normal operation is incorrect. There arc
many other reasons that can cxplain this,
including a fault with U3.

Charging dry cells

High on my list of ‘things I'm going to
do’ is a dry cell recharger. This was ini-
tially prompted by a writer who sent me
information he’d uncovered on this topic.
While the information was rather brief, it
included a few details on how a conven-
tional carbon-zinc cell could be
recharged. Our next correspondent seeks
these details...

Apparently some overseas manufac-
turers produce alkaline cells designed to
be recharged. I have also heard that it is
possible to recharge locally made
alkaline cells a number of times, by using

a DC bias superimposed on a low fre- .

quency AC signal. Is this true? If so, can
you or a reader supply a circuit diagram,
or at least the parameters of the recharg-
ing waveform? (R F., Rosny, 1as).

Recharging dry cells is not new, and over
the years several design approaches have
been published in electronics magazines.
You'’re quite correct, R.E. in saying that a
dry cell can be recharged with an AC
waveform biased with a DC voltage. Asa
guide, the forward (charge) current
should be about five times higher than the
reverse (discharge) current. A frequency
of 50Hz is suitable, and there are various
ways of achieving this.

Incidentally, I understand that this type
of waveform is sometimes used in clectro
plating. There is apparently an advantage
in periodically reversing the current,
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providing the reverse current is less than
the forward current.

I am loathe to include a circuit, as there
is more to this than space allows me to
describe. For example, the peak valuc of
the charge current needs to be limited to
prevent overheating (and possible ex-
plosion) of the cell being charged. There
are other considerations such as how long
the cell should be recharged for, the state
of the cell and so on. However, it is my
intention to develop a dry cell charger and
I would rather wait until then to explain
things more fully.

Still on the topic of battery charging,
the next letter secks information on the
NiCad discharger presented in Septem-
ber 1989.

NiCad Discharger

I am swrprised y ou forgot about
video camera enthusiasts when you
designed your NiCad discharger. These
battery packs have voltages ranging up to
12V, and discharging these at occasional
intervals to prolong their life seems a
good idea. Would you advise me if your
circuit can be modified to make it suitable
for higher battery voliages. (J.G.,
Longreach Qld).

When I designed both the NiCad
charger and the recharger units, I confined
the designs to 6V battery packs, thinking
most people had a similar need (o mine:
maintenance of single NiCad cells. How-
ever, quite a few readers have since

NOTES & ERRATA

GAUSSBUSTER ELF DETECTOR (July
1992): Due to an error when this article
was being prepared, two components
were inadvertently left off the schematic
diagram on page 105. The components
are RV2, a 100k trimpot, and 10Kk resistor
R11. These should be shown connected
in series, with RV2 wired as a variable
resistor, between pin 11 of 4046 (U2) to
the negative rail. RV2 sets the frequency
range of the VCO, as explained in the
text. Both components are shown correct-
ly on the PCB overlay diagram and in the

Fig.3:

_ photographs.
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pointed out that I should have included
facilities for battery voltages up to 12V.
So another ‘thing I must do’ is to
redesign both these circuits. The charger
circuit will need quite a lot of redesign-
ing, but the discharger shouldn’t be
such a problem.

There are two considerations in
modifying the discharger to cope with
higher voltage battery packs: the refer-
ence voltage (which determines the bat-
tery voltage at which discharging ceases)
and the value of the discharge current.

To change the reference voltage to a
higher value, the 5.6V zener diode will
need to be replaced with one having a
higher voltage. This could be achieved by
adding another zener in series with the
existing zener diode. For a 12V battery
pack, a total zener voltage of around 12V
is needed. This should allow the existing
circuit to give the required adjustment and
provide the 11V reference voltage. For a
7.2V battery pack, the reference voltage
should be around 6.6V, requiring a zencr
voltage of 7V or so.

To change the discharge current, the
value of the emitter resistor (R) of Q4 has
to be a value that gives the required dis-
charge current. The equation to calculate
its value is I = 0.6V/R. The discharge cur-
rent should be about twice the charge cur-
rent, so you’ll need to know the rated
charge current of the battery pack.

The only other consideration is to pro-
vide suitable heasinking for Q4. The
power dissipation of this transistor
equals the battery voltage multiplied by
the discharge current. For example, a
discharge current of 300mA with a bat-
tery voltage of 12V gives nearly 4W of
heat dissipation. A BD139 for Q4 will
handle this, but a reasonable heatsink
should be added.

Dolby Decoder

Another query has surfaced about the
Dolby Surround Decoder described in
January 1992.

I would like some clarification about






the size of the filter capacitors shown as
C23 and C24 in the circuit diagram on
page 73 for the Dolby Surround Sound
Decoder in the January 1992 issue.

The filter capacitor size in the article
(top of page 79) is quoted as between
470uF to 1000uF. The circuit diagram
specifies 4700uF and the parts list
specifies all capacitors as 100uF/25V.

I do not have a great technical back-
ground and an explanation with some
recommendations would be a great help.
What would be a suitable specification
Sor the bridge rectifier? (M.L.)

The power supply for this project is dif-
ficult to pin down, as its design will
depend on whether a power amplifier is
included with the decoder. In the proto-
type, an ‘effects’ power amplifier was in-
cluded, and the values shown for the
power supply capacitors in the circuit
diagram are correct for this situation.
This is because the power supply also
powers the amplifier, directly from the
main filter capacitors. In this case, a SA
bridge is suitable.

If a power amplifier is not included, the
capacitor sizes are as described in the ar-
ticle,as being between 470uF to 1000uF,
but in fact, as the parts list states, values
as low as 100uF could be used. A 1A
bridge will suffice if the power supply is
only driving the decoder PCB.

What??

This month’s question has been sup-
plied by Gordon Wormald, of Florey in
the ACT. He writes: Suppose you have a
transistor tester with terminals marked E,
B and C and a need to test transistors with
unknown pinouts.

Rather than keep swapping the transis-
tor leads, you decide to add some sort of
switching between the tester and the tran-
sistor, so the three test terminals can be
arranged into any of the six possible per-
mutations.

For instance, one seiting of the switches
might give B, E and C, another setting
givesE, Cand B.

The question is, how do you connect
three double-pole, double-throw (DPDT)
switches to achieve this?

Answer to August’s What??

The re-arrangement that shows how
64 equals 65 is shown in Fig.3. The mis-
take is probably not obvious, if you
simply cut the pieces out and lay them
next to each other.

But a computer drawing shows that
there is one unit of area not accounted
for. The diagonal lin¢ of the rectangle is
actually a parallelogram, albeit a rather
thin one that encloses the missing
area. &

( R
NEW KITS FOR
EA PROJECTS

Dick Smith Electronics has ad-
vised us of the release of a new kit
for the following EA project:

VHF/UHF SPECTRUM
ANALYSER
(September/October 1992):

The Dick Smith kit is complete,

with all components as described
except that a captive mains cord
with three-pin plug, entry grommet
and attachment clamp are sup-
plied instead of the captive IEC
plug.
The kit also has a silk-screened
front panel with all holes pre-
punched. Listed as catalog num-
ber K-7620, the kit is priced at
$199.00.

NOTE: This information is publish-
ed in good faith, from information
supplied by the firm or firms con-
cerned and as a service to
readers. Electronics Australia can-
not accept responsibility for
errors or omissions.

\_ Yy

“PCBreeze really

Easy to Use and Learn

50 mil (1.27 mm) Grid

PCBreeze 11

re 1S a breeze.”
Herman Nacinovich, ETI review “It's a Breeze™ Jan. 1990

The First Truly Affordable Software
for Printed Circuit Board Artwork

Pop up Menus and Mouse support

Variety of Pad and Line sizes
Interactive and Netlist Autorouting
Text and Component Overlay

Hardware Supported

448K IBM PC/XT/AT/PS2 or compatible
CGA.EGA VGA & Hercules graphics
HP-GL, DM-PL, PostScript devices
Epson FX/LQ type dot matrix printers
Microsoft Mouse or compatible device

KEPIC Pty Ltd

4 Steinbeck Place
Spearwood 6163
Western Australia

Phone/Fax: (09) 418 5512

Free shipping within Australasia
Available direct from above address

¥
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100%
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SHORTWAVE
LISTENING

by Arthur Cushen, MBE

Radio Australia’s future may be uncertain

The future of Australia’s external broadcasting service could be uncertain, as the Government may
have to fund the ABC’s involvementin pay TV, and introduce budget cuts. Despite this, Radio Australia
is apparently committed to helping set up a new radio broadcasting service in Cambodia, under UN

auspices.

The Australian Government has an-
nounced that pay television is to be intro-
duced, and there are pressures to allow
involvement by the Australian Broadcast-
ing Corporation. As a result there may
well be budget cuts in other areas of ABC
operation, including its overseas service
via Radio Australia.

Hopefully Radio Australia will emerge
from this ‘melting pot’ period unscathed,
and continue to offer the service it has
provided since December 1939 — cover-
ing the Asia-Pacific region with the Voice
of Australia.

Radio Australia moved into its present
modern studio complex in a Melbourne
suburb in 1982. Having recently visited
this very well organised building, 1 be-
came aware that the staff of Radio
Australia has an ideal home from which to
broadcast. The building contains many
studios, a library, and a cafeteria as well as
transcription material, and a cosmopolitan
staff who all work together to promote
Australia through medium of shortwave
broadcasting.

The organisation has undergone many
changes over the years and now has its
transmitters spread throughout the Com-
monwealth — in Shepparton, Carnarvon,
Darwin and Brandon — with powers
ranging from 10kW to 300kW.

English broadcasts are on the air 24
hours a day. The head of the English Sec-
tion is Roger Broadbent, a New Zealander
from Timaru, who will also be remem-
bered by many shortwave listeners as a
staff member of Radio Nederland some
years ago.

There are many stalwarts still announc-
ing at the station, like Barry Seeber, Dick
Paterson and Keith Glover, who retired
after broadcasting from the Edinburgh
Games in 1986.

Radio Australia is well known to the in-
ternal audience within Australia, as its
broadcasts are carried throughout the
night on the ABC Network. A programme
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on media interests, ‘Communicator’, is
heard on Tuesday at 0930, 1130, 1530,
1730 and 1930UTC.

Broadcasts from Melbourne are primari-
ly to Asia, and the languages used include
Cantonese, Chinese, French, Indonesian,
Vietnamese and Thai. There is also a ser-
vice to Papua New Cuinea.

Frequency problems

In common with all international broad-
casters, Radio Australia runs into frequen-
cy problems, so changes are made from
time to time.

broadcasters who change at the start and
end of Daylight Time in the Northern
Hemisphere. Radio Australia has its chan-
ges on the first Sunday of March, May,
September and November.

A recent frequency change. was made
when 21,775kHz suffered interference
from Moscow, who would not vacate the
channel. Radio Australia accordingly
moved to 21,740kHz, operating 0000 -
0030 in French, and 0030 - 0200 in
English, and 0200 - 0730 with Sports.

In common with all broadcasters, Radio
Australia has monitors in various parts of

The station still observes the seasonal  the world who report regularly on recep-
change pattern, unlike most international  tion of its transmissions.

AROUND THE WORLD

CANADA: Radio Canada International, Montreal is broadcasting a special transmission
to Yugoslavia for the Canadian Forces, Monday to Friday, 1900 - 1930, and is using the
BBC transmitter at Skelton on 5995 and 7235kHz. Transmissions from the RCI Sackville
site is carried on 13,650, 15,325, 17,875 and 21,675kHz.

CHINA: Radio Beijing has altered some of its frequencies for English transmission, and
the schedule for this area is: 0900 - 1100 on 11,755, 15,440 and 17,710kHz; 1200 -
1300 on two new frequencies, 15,440 and 15,450kHz; and 1300 - 1400 on
15,440kHz.

CONGO: Brazzaville is heard on 4765kHz at 2000 with a 10 minute news broadcast in
French, with frequent identification during the news bulletin. At 2010, following a
music break, there is an announcement in the local language, which continues to 2030.
This station has a long history, as 1 first heard it broadcasting in 1941 when Free French
Radio, established by General de Gaulle, was in operation.

NIGERIA: Lagos broadcasting on 7255kHz has been heard at 0500, and on Sunday has
a 'Letterbox’ session with world news at 0530. At 0600 there is a programme preview
for the week, covering both morning and evening transmissions. | first heard Nigeria in
1949, when it began operating on 6035kHz with a power of 300 watts. Known then as
the Posts & Telegraph station, it is now called Radio Nigeria.

PALAU: The Voice of Hope broadcasting from this Island in the Central Pacific is now
using its full power of 100kW. Two frequencies are in use, and both have been
received. The first is 11,980kHz, with English identification at 0100, after which time
Radio Moscow opens on the channel. The second frequency, 9830kHz has been heard
with English identification at 1130 and 1200, between programmes in Chinese. Its
sign-off has been at 1530, or as late at 1600. The station requests reception reports to
Voice of Hope, PO Box 66, Koror, Palau 97920, USA.

SAIPAN: KHBI operated by the Christian Science Monitor is broadcasting in English to
this area 0800 - 1000 on 13,615 and 15,665kHz. A transmission, 1005 - 1155 on
Sunday and 1105 - 1155 on Saturday, is on 13,625kHz. The other new frequency,
13,840kHz is used 1905 - 1955 daily.
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The monitors are located in Samoa, Fiji,
Papua New Guinea, Indonesia, India,
Mauritius, Japan, Thailand and West
Malaysia. Radio Australia is in need of
monitors in the Asian area between
Malaysia and Japan, particularly in China,
so that it can become acquainted on a
regular basis with reception in that part of
the world.

On the programme side, Radio Australia
is moving into pre-recorded programming
of two hour blocks, with a gap for the
news — this was introduced during June.
Instead of live broadcasting, the program-
mes are held in a digital store and
retrieved as required.

Broadcasts from Melbourne are heard
on many well established frequencies. The
station tries to retain these channels, so
that it does not lose its overseas audience
who would otherwise have to tune around
looking for a broadcast.

So frequencies such as 9580, 11,880,
15,160, 15,240, 15,320 and 17,795kHz
have long been used in broadcasts
from Australia.

Australia to assist Cambodia

Radio Australia, under United Nations
auspices, is to play a part in the technical
installation of a new radio service in Cam-
bodia. So that the Cambodians can tune in
to their new National Radio station, a
Japanese charity plans to collect and
donate 250,000 transistor radios, accord-
ing to a report on ‘DX Partyline’.

The station will broadcast nationwide in
the Khmere language, and will inform
the public of the UN authority’s work
as it guides Cambodia from the War
through to an election next year. The
present Cambodian radio stations have
lost their listener interest because they
continue to broadcast propaganda — the
new stations will allow all areas of interest
to have access.

The new unit will include studios, trans-
mitters and satellite links. There will be
enough transmitters to give coverage over
all the country, so that everybody will
have access to the media. Although the
station will broadcast mainly in Khmere, it
will have special French and English ser-
vices for the 23,000 UN civilians and sol-
diers stationed in Cambodia who are part
of the UN mission.

The Australian Broadcasting Corpora-
tion has submitted a proposal to set up the
operation, and the ABC bid was around
$5 million. The work in Cambodia is the
United Nations’ most ambitious peace-
keeping and reconstruction operation,
costing up to $3 billion.

Japan’s second

shortwave network

Shortwave broadcasting in Japan goes
back to the mid 1930’s when Radio
Tokyo, operated by NHK (The Broadcast-

The studios of Radio Australia, Melbourne from which broadcasts in seven
languages, including English, originate.

ing Corporation of Japan), was heard on
the shortwave bands. During the war, it
figured prominently in propaganda broad-
casts towards Australia and New Zealand.

Soon after the war, a second shortwave
organisation was formed by Japanese
businessmen, who felt that they could
cover Japan by shortwave from a central
broadcasting operation in Tokyo.

The operation is known as the Nippon
Shortwave Broadcasting Company (NSB)
to listeners worldwide, but within Japan
it is referred to as Radio Tampa. The
station, which began broadcasting on
August 22nd 1954, employs 160 staff,
uses six shortwave frequencies, and es-
timates that it has a daily audience of 20
million listeners.

Radio Tampa transmits a number of dif-
ferent types of programmes, including
news, stock market reports, a variety of
subjects from medicine through to
science, sports, agriculture, religion, and
of course, music.

The transmitters, near Tokyo, carry the
station’s  first programme on 3925,
6055 and 9595kHz, using 50kW. Broad-
casts are from 2020 through to 1630 (ac-
cording to the World Radio & Television
Handbook) while on Sunday, the transmis-
sion ends at 1530.

Another transmitter is located at Sap-
poro, using 10kW, and operates on
3925kHz. It carries the same programme,
and uses basically the same schedule, ex-
cept sign off is at 1700. The second
programme is broadcaston 3945, 6115
and 9760kHz, from 2300 - 1300.

Programmes are usually in Japanese, but
there is an occasional announcement in
English. Listeners in the South Pacific
should find reception best during our
evenings on all frequencies. In particular,
those in the 3MHz band are very reliable,
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and 3945kHz can be heard after Vanuatu
leaves that frequency.

Higher Power for Indonesia

The Indonesian Government has recent-
ly announced a contract with Marconi of
Chelmsford, England, for the installation of
nine 250kW shortwave transmitters. The
transmitters will be located in two areas,
some at Jakarta and the others on
Sulawesi. The programme service from the
Indonesian capital will be linked to
Sulawesti by satellite.

The plan is to cover the entire 13,000
islands of Indonesia (with a population of
175 million), through this new shortwave
facility. it will not only be used for direct
shortwave reception, but will also be
available to the many Radio Republic In-
donesian stations to carry the National
programme from Jakarta. In most cases,
the RRI stations carry the news from Jakar-
ta each hour.

To ensure efficient output from the trans-
mitters, there will be 20 curtain antennas
to provide national coverage. The contract
with Marconi also covers the installation
of the equipment, commissioning, training
and logistic support.

The new programme service will back
up the present National Programme from
Jakarta which is carried on the geostation-
ary satellite ‘Palapa’ and will operate 24
hours a day. &

This item was contributed by Arthur
Cushen, 212 Earn St. Invercargill,
New Zealand who would be pleased
to supply additional information on
medium and shortwave listening. All
times are quoted in UTC (GMT)
which is 10 hours behind Australian
Eastern Standard Time.
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Preamplifier
and
Filter Circuits

R.A PENFOLD

Preamplifier and Filter Gircuits
This book provides circuits and background
information for o range of preamplifiers, plus
time controls, filters and mixers. The circuits
described are simple and previous experience
of electronic project construction is not needed.
CODE: BP 3090 PRICE: $11.00

Practical Digitial Electronics Handbook
This book introduces digitol circuits, logic gates,
bistobles ond timers os well o microprocessers,
memory ond input/output devices. it will prove
invaluable o onyone involved with the design,
monufacture or servicing of digitel circuitry.
CODE: PC 1004 PRICE: $21.95
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Introducing Digital Audio, CD, Dot and
Sampling. - Second Editian:

This book bridges the gop for the technicion
ond enthusiosts who hove worked with oudio
circvits. It includes oversompling methods
ond bitstream techniques ond technicol terms.
CODE: PC 1007  PRICE: $19.95

Computers and Music - An Introduction:
This book explains how o simply sef up your
own computer music studio. If covers the bosics
of computing, running opplicotions progroms,
wiring up o MIDI system plus everything about
hordware ond the progroms.
CODE: PC 1006 PRICE: $23.95

Practical MID) Handbook

Refers 1o the powerful copabilities of MIDI ond

how to exploit it, with no knowledge of elec-
fronics or computing. It reviews the lofest

developments in MIDI covering keyboords,

drum machines, sequences, mixers, guitors efc.

CODE: PC 1002  PRICE: $21.95

Digital Electronic Projects for beginners
This book provides simple, yet detailed instruc
tion on practicol projects. Covering insirumen-
totion fo home security plus circuit diogroms,
this reference book okso offers “fun’ projects
for newcomers fo electronic construction.
CODE: PC1011 PRICE: $18.95

" Synthesizers for Musicians
Written especiolly for musicions, this book
exploins how to get the best from your synthe-
sizer or sompler. If you wont fo go beyond
using the foctory presets or the rondom paking
of buttons, then this is the book for you.

Practical
Electronic Filters

Practical Electronic Filters
Procticol Electronic Filters exploins in o simple
form, the understonding of how fo work o fil-
fer. If presents projects to opply in ond oround
the home, including diograms that ore suited fo
the beginner ond o more advonced construtor.

CODE: BP 2990  PRICE: $13.00

CODE: PC 1003 PRICE: $18.95







How to set up a

HOME RECORDING
STUDIO

DAVID MELLOR

How to set up a home Recording Studio
If you have a studio ot home or are about to
set one up, this book is for you! It destribes
the setting up of an 8 to 16 track studio with
on outline of the musicol ond recording gear

needed.
CODE: PC 1009  PRICE: $21.95

ELECTRONICS
Build and Learn

Secorid etition

Electronics - Build ond Learn
This book is the perfect balance of theory &
proctice. It introduces common electronic com-
ponents and how they are built into useful cir-
cits. An essentiol for the beginner, providing
prodiicol tests ond experiments.
CODE: PC 1008  PRICE: $18.95

AReferenceGuideto
Basic Electronics
Terms

A Reference guide to Basic Electronic Terms
A comprehensive A to Z guide of electronic
terms. This book chooses and explains some of
the more importont fundomentol terms {over
700), making the explanations easy to under-
stond and avoiding high level mathemotics.
CODE: BP 2860 PRICE: $16.00

ELECTRONICS

DATA
BOOK

Mike Tooley BA

Everyday Electronics Data Book
This book is on involuable source of informa-
tion of everydoy relevance in the world of elec-
tronics. A must for everyone involved on elec-
tronics who wants to put theory into proctice.
CODE: PC1012 PRICE: $26.95

EGTRON!

Electronic Projects for Home Security
This book deols with the many aspects of
home-security ond how o construt your own
security system. It covers the lotest in technol-
ogy, whilst remaining simple and refiable in its
instrudtion.

CODE: PC 1010  PRICE: $21.95

Electronic Power Supply Handbook
This book covers the topic of electronic power
supplies, induding batteries, simple AC sup-
plies, switch-mode supplies ond inverters.
Subjects dealt in detail are devices, their oper-
ofing principles ond typicol circuits.
CODE: PC 1001  PRICE: $23.95

Mini Matrix Board Projects
This book provides you with 20 useful and
interesting circuits, ol of which can be used on
o mini motrix boord, which is just 24 holes by
10 copper strips.
CODE: BP 9900  PRICE: $6.50

Coil Designand
Construction
Manual

8. 8 RABANT

Coil Design and Construction Manval
A unique book for both the professional ond
home constructor on *How to Make' your own

RF., LF., Audio and Power coils, chokes ond

transformers efc.
CODE: BP 1600  PRICE: $6.50

DIGITAL
LOGIC GATES
AND FLIP-FLOPS

Mue‘{mgda el how (u wge S,
fan R Sinciair

Digital Logic Gates and Flip-Flop
Intended for enthusiasts, this book oims to pro-
vide o firm understanding of gotes ond flip-
flops thoroughly and from the beginning. It is
for the user who wants fo know more thon o
few rules of thumb about digital circuits.
CODE: PC 1013  PRICE: $26.95
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The PC Music Handbook
This book takes the reader through the cre-
ofive possibilities of the personol computer.
Full of practical fips on equipment plus explo-
nation of sequencing, sompling and notation,
CODE: PC 1005  PRICE: $28.95

HOW TO ORDER

To order, simply fill in the coupon, remembering to

include the code numbers and $5.00 postage and

handling. If the coupon is missing, write down the

names, code numbers and prices of the books you

require. Include your name, address, phone number,

plus cheque, money order or credit card details (card

type, card number, expiry date and signature) and
send it all to Federal Publishing, Reply Paid No. 3,
PO Box 199, Alexandria, NSW 2015. Please allow

at least 28 days for delivery and please sign all

orders.







50 and 25 years ago...

‘Electronics Australia’ is one of the longest running technical publications in
the world. We started as ‘Wireless Weekly' in August 1922 and became ‘Radio
and Hobbies in Australia’ in April 1939. The title was changed to ‘Radio,
Television and Hobbies’ in February 1955 and finally, to ‘Electronics
Australia’ in April 1965. Below we feature some items from past issues.

September 1942

‘Educated’ torpedo: An ‘educated’
torpedo sank a medium-sized American
merchant ship in the Mexican Gulf, sur-
vivors report. Lookouts spotted the tor-
pedo several hundred yards on the star-
board and running parallel to the ship’s
course, but mistook it for a large fish.

Suddenly the torpedo turned at right
angles and struck the ship, causing a ter-
rific explosion. Twenty-five people were
killed and many injured. No submarine
was sighted.

Robot pilot: It is said that when a Jap
fighter pilot finds himself at a disad-
vantage in a dog-fight, he merely
engages his robot pilot gear and the con-
trol of the plane is taken out of his
hands.

For a minute and a half the craft

directions, rolling and tuming, diving
and climbing. During these manoeuvres
the pilot probably suffers a ‘blackout’
until the plane resumes level flight, al-
lowing him sufficient time to recover.

September 1967

Ultra-thin microcircuit insulation: A
new group of polymers, made at the
General Electric Research Centre, New
York, can be produced as films only a
few millionths of an inch thick. One
of the applications for the new polymers
is as a superior electrical insulation for
micro-electronic devices.

One of GE'’s new polymers is formed
from hexachlorobutadiene — and is the
first known example of a completely
chlorinated polymer. Pinhole-free films
of this polymer have been deposited suc-

less steel, tin, lead, gold, niobium and
many other surfaces. Although these
films are only a millionth of an inch
thick, they are electrically and mechani-
cally continuous.

Light problem in space: Studies by
Lockheed scientists have shown why
dazzling sunlight in outer space causes
discomfort to astronauts. The contrast
between bright light and the deep black
shadows caused by the astronauts is the
major cause of the problem; it is not
simply the bright light alone.

On earth light is dispersed by the at-
mosphere, reflected and scattered by
every object in our environment. Almost
never do we see great contrasts in light
intensities, and we are accustomed to
our familiar visual cues for working in
an abundance of light.

In space most of man’s visual habits
don’t apply to the new conditions of ab-
solutely black shadow contrasted by
brilliant light, most of which is coming
from a single source.

Decimal currency in ads: Advertisers
are advised that from the October issue
of Electronics Australia all prices men-
tioned must be in decimal currency only.
Copy supplied in £.5.d. will be automat-
ically corrected to the nearest equivalent

hurtles crazily through the air in all cessfully upon silicon, aluminium, stain-  in decimal currency. >
EA CROSSWORD M TririllrLF
7 8
ACHOSS 8. Numerical identifier. (3) . 0
1. Cutter in the kitchen. (8, 5) 20- Buy-back arrangement
9. Unauthorised intruders into for consumer. (5-2) - N A
systems. (7) 22. Free from fluctuations. (6) 3
10. Join conductors. (7) 26. Musical compass! (4) 14 15
11. Major manufacturer of 27. Based on Sun’s energy. (5) u L
electrronic appliances. (4) 28. Elevate status of
12. Condition with respect to computer. (4) 18 9
phase of matter. (5) 31. Study of forces in
13. Such currents can produce equilibrium. (7) ud o . 23
damping. (4) 32. The ---field theory links 24 25
16. Peaks of waveforms. (6) e/magnetic and gravitational
17. Pick-up. (4.3) effects. 7) 26 27 28
33. Acoil with a metallic core. 29 30
(13)
SOLUTION now" 31 32
FOH AUGUST 2. Electrician’s permit. (7)
| ON 3. Key symbol. (4) -
4. Again puts into position or
%@g-g ready mode, etc. (6)
l‘lﬁﬁ (FI1L 5. Commonly available battery
P voltage. (4)
6. Non-batting player with 14. Prepare for exammatlon ) 21. Type of file. (3-4)
potential? (7) 15. Sl preflxmdlcallngw .(5)  24. VCR control. (5)
. m.. 7. Major branch of science. (7) 17. Metal in solder. (3) 25. Empty space. (6)
E EB 8. Two-carbon radical. (5) 18. Introductory TV shows. (6) 29. Recording medium, the laser
ﬁﬁmﬂ mm@ 5| 10. Natural fibre and insulation 19. Thermionic valve with five disc ----. (4)
i material. (6) electrodes. (7) 30. Sonar sound. (4)
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EA with ETI marketplace

ADVERTISING RATES FOR THIS PAGE
SMALL ADS: The minimum acceptable size of 2 centimetres x one column costs only $50. Other sizes up to a maximum of 10 centimetres are
rated at $30 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND UP TO THE
NEAREST WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the tenth of the month two months prior to issue date. PAYMENT:
Please enclose payment with your advertisement. Adress your letter to: THE ADVERTISING PRODUCTION MANAGER, ELECTRONICS
AUSTRALIA, P.O. BOX 199, ALEXANDRIA NSW 2015 FAX: (02) 693 9997

"FOR SALE

T.V.YOKE EXCHANGE

Prompt service.
Refer transformer rewinds this page.
Phone (065) 761 291
Fax (065) 761 003

AMIDON FERROMAGNETIC CORES:

For all RF applications. Send business size
SASE for data/price to RJ & US IMPORTS,
BOX 431 KIAMA NSW 2533. Agencies at
Geoff Wood Electronics, Sydne: Webb
Electronics, Albury: Assoc TV Service,
Hobbart: : Truscott Electronics, Melboume.

UNUSUAL BOOKS: Fireworks,
Locksmithing, Radar Invisibility, Surveillance,
Unusual Chemistry and More. Send SASE
for catalogue to : Vector Press, Dept E, PO
Box 434 Brighton SA 5048.

WEATHER FAX PROGRAMS: For IBM
XT/AT’s *** “RADFAX2” $35, is a high
resolution, shortwave weather fax, morse
& RTTY receiving program. Suitable for
CGA, EGA, VGA & Hercules cards (state
which). Needs SSBhf radio & RADFAX
decoder. *** “SATFAX” $45, is a NOAA,
Meteor & GMS weather satellite picture
receiving program. Needs EGA or VGA, &
“WEATHER FAX® PC card. ***
“MAXISAT" $75 is similar to SATFAX but
needs 2mb of expanded memory (EMS
3.6 or 4.0) & 1024 x 768 SVGA card. All

programs are on 5.25” or 3.5 disks (state

which) + documentation, add $3 postage.
ONLY from M. Delahunty, 42 Villiers St,
New Farm 4005, Qid.

Ph (07) 358 2785.

MY AUSTRALIAN DESIGNED: Low cost
super fast Z80 micro-controller
development system has gained
acceptance already with educational
institutions. Pop it on the end of any PC

FIX-A-KIT
KIT REPAIR AND CONSTRUCTION
3 months warranty on repairs
12 months warranty on construction.
technical assistance.

HYCAL ELECTRONICS|

| Design, Manufacture, repair of electronic equipment |

(02) 633 5477 |

MSDOS or Z80 machine and away you
go. Boards, EPROM, and 720K disk $76
including postage for a short form kit.
Gee, | wish | had this when | was a kid.
For more info. send a 45¢ stamp to Don
McKenzie 29 Ellesmere Cres Tullamarine
3043.

8051 MICRO-COMPUTER
/PROTOTYPING PCB $30: Similar to my
ROMLoader EA Jan 92. Provisions for
8255 PPI,9346 EEPROM, 2k - 32k
SRAM, 2k - 32k EPROM, MAX232, DIP
switches & expansion header. Send A4
SAE for article. Tantau PO Box 206
Gordon 2072.

PS2 SCSI CONTROLLER: Procom MCE-
16 with diskette. never been used. $550
ono (09) 294 2192

MS-DOS PC PRINTER PORT:Driven Z80
development system includes Fast Z80
Cross Assembler, Z8TBasic, & lots of
source code. Once only initial outlay for
the short form kit $76. Additional CPU
blank boards $35. For more info. Send a
45¢ stamp to Don McKenzie 29 Ellesmere
Cres. Tullamarine 3043.

LET'S TALK BUSINESS!: Major
distributors, agents & marketing required
for telephone 1.D. Caller (displays
incoming no. when ringing), 20 million
sold in 8 countries! Palm size digital
answering machines, teleblockers and
printers, scramblers and phone/ fax
switches, Contact Australasian Importer:
Ryan Corporation Ph: (075) 921 575

Ext. 19, Fax: (075) 727 980.

PLAN FOR 1kW LOW REVVING
BRUSHLESS GENERATOR: "The
homebuilt Dynamo™. Details, call A1 Forbes,
0011-649-818-8967. New Zealand.

TRANSFORMER REWINDS ‘
ALL TYPES OF TRANSFORMER REWINDS |

TRANSFORMER REWINDS
Reply Paid No.2, PO Box 438 Singleton, NSW
2330. Ph: (065) 76 1291, Fax: (065) 76 1003

DESIGN & DEVELOPMENT
The “ONE OFF ” Specialists
DALEY ELECTRONICS PTY. LTD.
ACN 005 279 809

84 Keys Rd Moorabbin (03) 555 5153

MY AUSTRALIAN DESIGNED: Low cost
super fast Z80 micro-controller
development system has gained
acceptance already with educational
institutions. Pop it on the end of any PC
MSDOS or Z80 machine and away you
go. Boards, EPROM, and 720K disk $76
including postage for a short form kit.
Gee, | wish | had this when | was a kid.
For more info. send a 45¢ stamp to Don
McKenzie 29 Ellesmere Cres Tullamarine
3043.

AMATEUR RADIO EXAMS: held monthly
in Melbourne’'s SE Suburbs. Craig
McMillan VK3CRA (03) 551 5635

VALVES: Large stock of as new valves,
all types, bargain prices. Send S.A.E.
for price list or phone. 10% discount on
5 or more.

Photon Electronics 1 Sandstone Place
Marimon 6020 (09) 448 0 861

WANTED

LEGIBLE COPY: Audio IC OP AMP
Applications, by W.G.Jung, pref 3rd ed.,
Pub. Howard Sams. Will pay new price
or neg. Offers please: PO Box 65 Hall,
ACT, 2618. (06) 230 2429

TRAEGER SSB 100: Channel kit for
2MHz, preferably 2020KHz or complete
transceiver if price is right. Contact Nic
Mclean (08) 261 3977

Fax (08) 266 3477

ﬂ. R\(QS?;\T)]«) I)T\r L’lﬁ’l) |

Established 1933
IS THE ONLY COMPANY WHICH
MANUFACTURES & SELLS EVERY PCB

& FRONT PANEL
published in EA & Silicon Chip.
651 Forest Road, Bexley 2207
AUSTRALIA
RING (02) 587 3491 FOR INSTANT PRICES.

| KIT REPAIRS
Kits repaired from all magazines.
Switchmode power supplies repaired.
Design work from start to finish.
Computer software consultancy. l
‘» Ring anytime 9am-9pm Mon-Sun

EEM Electronics
10 Bouverie Place, Epping Vic 3076
(03) 40L1 393
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Do you enjoy reading
about vintage radio?
If so, you'll enjoy

Peter Lankshear’s new
book

Discovering

VINTAGE

RADIO

We've collected together 34
of Peter’s most popular ar-
ticles on vintage radio topics,
and reprinted them to form a
highly readable introduction
to this fascinating subject.

It covers the development
of various components, such
as valves and loudspeakers,
and also explains the evolu-
tion of radio receiver and
audio amplifier design during
the valve era.

Also given are informative
descriptions of ‘classic’
models, such as the Pilot
‘Super Wasp’, the Atwater-
Kent 20C and National’s
HRO receiver.

Literally a wealth of infor-
mation for the vintage radio
enthusiast.

Available from your new-
sagent or by mail order. Price
$4.95 plus $2. p&p, when or-
dered by mail.

The Book Shop

Federal Publishing
Company,

P.O. Box 199,

Alexandria, NSW
2015
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"VK2RRT (‘Radio

Amateur

Radio News'

IPS one-day
training course

A recent weekly broadcast by the
WIA’s NSW Division advised that IPS
Radio and Space Services will be
presenting a one-day User Training
Course in Sydney on Wednesday Sep-
tember 16, at 9am. The course is
designed to explain the way IPS predic-
tions and warnings are prepared and best
used, describe HF propagation report
formats and give an understanding of the
way the Sun can produce short-term dis-
turbances to radio propagation.

Following the course proper there will
be a demonstration of ACAPS, the IPS
Advanced Stand-Alone Prediction Sys-
tem, which runs on IBM PCs and clones.

The course is designed to be of par-
ticular interest and value to HF com-
municators, but can be tailored to the
particular interests of those attending.
Each person attending the course will
also receive a copy of the IPS User
Training Manual.

Further details of the course are avail-
able by phoning IPS Radio and Space
Services on (02) 414 8000, or faxing
them on (02) 414 8331.

Boona Mountain

gets digipeater

Norm McMillan VK2XCI, of Mount
Hope, who also describes himself as ‘the
Voice of the Edge of the Outback’, sends
news that the Albert Amateur Radio
Group (AARG) has at last got its
Rabbit Trap’)
digipeater up and running, at Boona
Mountain in Central NSW (about
100km North of Condobolin).

Norm says that getting the digipeater
going was really a major achievement,
as AARG has only eight members
spread over an area of 2000 square
kilometres — and most members had a
negative income in the last year. Getting
more than one member together at any
one time is anything but easy, but finally
it all came together!

ROSE access is through VK2RAO-3,
636500. At the time of writing there are
apparently still a couple of small
problems with receiver desensing, but
AARG is confident they would be sorted
out in short order.

Norm credits Peter VK2BXQ for
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doing the important groundwork and
also for assembling and debugging the
system, and Trevor VK2XAQ for get-
ting the radio on air and on channel. The
group of five hardy souls who braved
Boona Mountain to install everything
were Noel VK2EMA, Kerry VK2GQR,
Robert VK2ERB, Peter VK2BXQ and
Norm VK2XCI himself — who also
claims to have ‘started the whole show’,
with his ‘townie ideas’.

Norm says that another even smaller
club further North is trying to get a voice
repeater going. Anyone who can help is
asked to contact Ed VK4KAA
@VK4ABP, or by phoning Ed on (076)
58 3062 (h) or (076) 58 1783 (w).

Do you QSL?

The WIA’s Federal Awards Manager
has apparently received many com-
plaints from overseas about the low rate
of QSL’ing by Australian amateurs. (A
letter from an English SWL on this sub-
ject was published in the April 1992
issue of Amateur Radio magazine).

Historically, it was traditional that all
first contacts were confirmed by the ex-
change of QSL cards, but this custom
seems to be declining. This should not
be due to the costs of postage when the
QSL bureaux are functioning, but it may
be because of the current high costs of
getting cards printed.

The WIA has advised its members that
for confirmation for award purposes, a
received card can be endorsed
‘Confirmed’, signed and returned
through the Bureau for practically no
cost. Amateurs who do not intend to
QSL should really advise their contacts
of this at the time as a matter of courtesy,
rather than simply not replying to cards
received.

WIA index extended

The WIA’s ‘20 year’ index is now a
24-year index. It includes all articles
published in Amateur Radio magazine
since 1968, listed in over 25 categories.
Members who wish to trace articles
without having to go through annual in-
dices for several years may obtain
copies of the index either on IBM format
computer disk (in ASCII or .DBF for-
mats), or as a hard copy printout. Disks
cost $10.00 each and the printout $5.00,
including postage. &
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NEWS HIGHLIGHTS

AMERICAN (TIA
ENDORSES CDMA

The US Cellular Telecommunications
Industry Association (CTIA) has effec-
tively endorsed QualComm’s Code
Division Multiple Access (CDMA) digi-
tal cellular phone system, with a decision
by its Board of Directors requesting ‘ex-
peditious development of a CDMA digi-
tal cellular standard for North America’.

The decision is a direct result of the
final report submitted to the Board, en-
compassing the findings of extensive
studies made by the CTIA’s CDMA sub-
committee and its Wideband Spread
Spectrum (WBSS) subcommittee, over
the last two and a half years.

CDMA uses wideband spread-

spectrum technology, and promises
cellular system capacity increases of
between 10 and 20 times that of
analog systems.

QualComm’s CEO and chairman Dr
Irwin Jacobs commented that *“This
decision is important in that it provides a
further impetus to complete a second

digital cellular standard.  Service
providers can then select the best technol-
ogy for the market.”

Dr Jacobs also noted that the decision
opens up the possibility for the introduc-
tion of a wide range of new personal
communications services, in the cellular
frequency band.

San Diego-based Qualcomm has
recently been awarded a US patent
(No0.5101501) for its method of providing

£3

John Dougall, AWA managing director

(left) and David Soo, Chrontel president

(centre), celebrating dellvery of the 5-millionth sillcon chip at the presentation
organised by the Australlan Consul-General, David Charles (right) at the
Australlan Consulate-General In San Franclisco.

5M AUST CHIPS FOR
SILICON VALLEY

AWA MicroElectronics delivered its
five millionth silicon chip to high tech-
nology firm Chrontel Inc, in a recent
presentation at the Australian Consulate-
General in San Francisco.

Chrontel specialises in supplying fre-
quency synthesis chips that simplify the
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manufacture of high resolution graphic
displays for personal computers (PC).
The AWA chipsare used by PC manufac-
turers to drive display electronics in the
Super VGA Display.

AWA MicroElectronics won Chrontel’s
contract over a year ago because of its
ability to produce product prototypes for
various customers 50% faster than their
Japanese competitors.
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a ‘soft’ hand-off in the CDMA system.
This feature significantly enhances com-
munications quality for users, and
reduces the chance of a dropped call,
when moving between cells.

Bell Atlantic Mobile Systems, one of
the largest US cellular mobile carriers,
has begun conducting field trials of
CDMA technology in its Washington DC
cellular system. Successful demonstra-
tions of the technology have also been
carried out in New York, San Diego and
the Federal Republic of Germany.

ALCATEL HANDS OVER

GSM NETWORK TO AOTC

In a landmark ceremony in Sydney, Al-
catel Australia has handed over to the
Australian and Overseas Telecom-
munications Corporation (AOTC) its trial
digital cellular mobile telephone net-
work, based on the new and now widely
accepted European GSM standard.

The handover of the new GSM net-
work comes a little more than five years
after AOTC’s commissioning of
Australia’s first, and only, analog mobile
phone system, MobileNet — and with
over 400,000 MobileNet subscribers
under its belt, AOTC has made Australia
one of the fastest growing cellular
markets worldwide. .

The move by AOTC into the new
generation GSM digital cellular technol-
ogy is a logical step from its base of what
is generally regarded as one of the best
analog mobile systems in the world.

The new GSM trial network comprises
eight Base Stations, a Mobile Switching
Centre and other associated equipment.
Already subjected to extensive testing
and trials by Alcatel, AOTC will now put
this equipment through its paces, running
banks of acceptance testing and fine
tuning of the system in preparation for a
planned commercial introduction of the
new network in April 1993,

AUST HOSTING
VLS! CONFERENCE

In December, Sydney is to host the
Asia-Pacific Conference on Circuits and
Systems (APCCAS), whose theme is to
be VLSI Architecture, Design, Theory
and Applications. The Conference is
being organised jointly between Australia






and Japan, with Professor Graham Hel-
lestrand of UNSW as the General Chair
and Professor Isao Shirakawa of Osaka
University as Technical Chair,

Technical papers have been selected
from the USA, Europe, Japan, Australia,
Taiwan, Korea, Singapore and China.
The presentations will explore HDTV,
VLSI theory, application architectures,
pattern processing, integrated informa-
tion networks and design engineering
methodology.

Six world renowned researchers and
technologists have accepted invitations to
be keynote speakers. These are Professor
Richard Newton, recently head of EE at
UC Berkeley; Professor John Mavor,
from the University of Edinburgh; Dr
Louis Monier, from DEC’s Western Re-
search Lab in California; Professor
Emest Kuh, from UC Berkeley; Dr
Masatoshi Shima, designer of Intel’s first
microprocessor the 4004; and Dr Lance
Wu, DSP and HDTV specialist, currently
deputy director of the Information and
Telecommunications Research Institute
in Taiwan.

Further information on the Conference
is available from Cherie Morris at the
IREE, on (02) 327 4822.

HUBBLE CHECKING

HUBBLE’S CONSTANT

Using NASA’s Hubble Space Tele-
scope (HST), an intermnational team of
astronomers has taken a major first step
in redetermining the expansion rate of the
universe. This rate, known as the Hubble
Constant, is one of two critical numbers
needed for making a precise determina-
tion of the size and age of the universe,

These results were reported by Drs F.

SANYO DEVELOPS
PORTABLE FUEL CELL

Sanyo claims to have developed the
world’s first high performance portable
power supply using phosphoric acid fuel
cells, in Japan.

Fuel cells represent an environmen-
tally friendly, clean, and in this case,
portable power source which generates
energy through electrochemical reac-
tion between hydrogen and oxides.

The hydrogen in the new phosphoric
acid fuel cell is supplied from hydrogen
absorption alloys, producing only harm-
less water vapour while operating.

A Sanyo spokesman said applications
for the portable power supply include
lighting sources for outdoor video film-
ing and for recreational use.

Mr Max Sato, managing director of
Sanyo Australia, said the unit’s output is
250 watts and weighs 28kg.

He said, “‘Other companies are focus-

ing on large scale fuel cells (over 50
kilowatts). However, Sanyo is con-
centrating its research and development
on portable, small-sized fuel cel

Fifteen Japanese and four overseas
patents are currently pending.
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Duccio Macchetto, Nino Panagia and Ab-
hijit Saha of the Space Telescope Science
Institute, Baltimore Md; Allan Sandage
of the Carnegie Institute of Washington;
and Gustav Tanmann of the University of
Basel, Switzerland; at the international
workshop ‘Science with the Hubble
Space Telescope,’ held in Sardinia, Italy,
in July.

Using HST’s Wide Field and Planetary
Camera (WF/PC) in the wide field mode,
the team found 27 Cepheid variable stars
in a faint spiral galaxy. The galaxy, called
IC 4182, is located 16-million light years
away in the northern sky constellation
Canes Venatici.

The Hubble Constant is an estimate of

MFB USING AUST
ALARM INTERFACE

A computerised Alarm Interface Unit
developed and manufactured by Aust-
ralian communications company Data-
craft is said to be playing an integral
part in substantially reducing response
and despatch times for Melbourne’s
Metro-politan Fire Brigade (MFB).

The Alarm Interface Unit (AIU) is a
small sophisticated communiations pro-
duct that is connected to the various
sprinkler and fire protection alarms. It
also interfaces to a computer system at
the local fire station, via a dedicated
telephone line.

The local fire station system is on-
line to a large database computer sys-
tem network at the MFB’s
Communication Centre, located in East
Melbourne, Victoria. When sprinkler or

fire detection alarms are activated at a
client location, the AIU provides the
necessary signalling and communica-
tion to the local fire station, which in
turn, relays the appropriate message to
the MFB’s Communications Centre. At
the Centre, all the necessary details and
information on the location, premises,
people, flammable or dangerous goods
located within a complex, along with
fire fighting equipment and facilities, is
immediately displayed on a screen.

The Metropolitan Fire Brigade has
already installed about 6500 Alarm In-
terface Units, at premises located with-
in the metropolitan area and surround-
ing suburbs.

Interstate and overseas fire and
protection service providers have al-
ready shown strong interest in
Melbourne’s MFB system, and the
Alarm Interface Unit in particular.
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the rate at which the universe is expand-
ing and is expressed in kilometres per
second per megaparsec (3.26 million
light years).

The Hubble Constant is one of two
critical numbers necded to determine the
intrinsic curvature of space and the rate of
the expansion.

Using the absolute calibration of this
single type of supernova in IC 4182, the
researchers yield a range for the Hubble
Constant of between 30 and 60km/
sec/mpc. The most probable value is in
the middle of this range, yielding a value
for the Hubble Constant of 45km/sec/
Mpc, which implies a minimum age for
the universe of 15 billion years.

The astronomers plan to narrow this
range for the Hubble Constant by detect-
ing Cepheid variable stars in other
galaxies that have had recent type Ia su-
permmovae as well. These observations
will be made next year with HST.

NEW NATIONAL

TRANSMISSION AGENCY

The responsibility for management of
the Commonwealth’s extensive transmis-
sion network has been assumed by a new
organisation, the National Transmission
Agency (NTA).

The Agency will provide and manage
the facilities which broadcast Australian
Broadcasting Corporation (ABC) and
Special Broadcasting Service (SBS)
television and radio programs.

Senator Bob Collins, Minister for Trans-
port and Communications, said “The
NTA was formed — to operate as a
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separate cost-centre attached to the
Department — to introduce competitive
tendering for the design, construction
and maintenance of the network’s in-
frastructure, while still maintaining the
network’s high standards.”

The major contractor for servicing the
transmission facilities has been the Aust-
ralian and Overseas Telecommunications
Corporation (AOTC), formerly Telecom.

“AOTC and its staff have done an ex-
cellent job over the years in helping to
build one of the world’s largest broad-
casting transmission networks,” Senator
Collins said. “But the Govemment is
determined to ensure that development
and maintenance of the transmission net-
work is both cost-effective and efficient.”

“The NTA will introduce competitive
tendering for the services it requires to
ensure they are provided at market
rates”, the Minister said.

SIEMENS SPONSORS
SCIENCE SCHOOLS

Minister for Industry, Technology and
Commerce Senator John Button recently
launched the Siemens Science Schools at
the Scienceworks Museum in the Mel-
bourne suburb of Spotswood.

Siemens Science Schools will be held
over three days each summer at various
universities and tertiary institutions
throughout Australia. The first of the
Schools will be held at 20 universities
and tertiary institutions in January 1993,

Siemens has committed itself to the
sponsorship for the first three years, and
hopes to support it for at least 10 years.
This would amount to a total sponsorship
of over $1 million,

Senator Button congratulated Siemens
for its vision in supporting the Science
Schools. “Initiatives such as this, which
capture the imagination and stimulate an
interest in science and technology, espe-
cially by those still in their formative
years, are vital to promoting a positive fu-
ture for Australia,” he said.

The concept of the Science Schools
was initiated by the Australian Scientific
Industry Association (ASIA) and the
Rotary Clubs of Australia, which have
promoted and run them since January
1990. By January 1992, the program had
2000 students, participating at 16 venues.

The Managing Director of Siemens,
Mr Klaus Lahr, said Siemens decided to
sponsor the Science Schools firstly, to
seize a community leadership role by
changing the agenda in public affairs
towards technology and manufacturing.

“Siemens will do well in Australia,
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The new Neve Capricorn digital mixing console features a totally digital signal
path and full dynamic automation, with instant recall of all parameters. The
console has 48 multitrack mix buses and connects to digital multitracks via Madi.

only if Australia does well in science, en-
gineering and manufacture for both local
and export markets,” he said. *“Australia
must do well in these high-technology
fields, because, to put it bluntly, there is
no other choice.”

“It will be impossible to sustain even
our present middle-ranking standard of
living if we continue importing too much,
and exporting unprocessed agricultural,
mining and forestry products. We must
add value by processing, which needs en-
gineering know-how.”

PIRELLI MAKES FIRST
144-FIBRE CABLE

Pirelli Cables has successfully
developed the first Australian-made 144-
fibre optic communications cable.

As a result of this new development,
the company recently won a major con-
tract to supply the loose-tube fibre optic
cable required for the inland spur to Syd-
ney, which is being installed by
AOTC as part of the cable network
connecting Melbourne and Brisbane.
Without the new 144-fibre cable it would
have been necessary to install two cables
instead of one.

The 144-fibre cable specified by
AOTC’s contractor was supplied within a
minimal six weeks from data of order,
thereby further reinforcing Pirelli’s excel-
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lent reputation for fast turn-around in
manufacture and delivery.

The newly developed fibre optic cable
now makes the future-proofing of cable
networks a reality. With a capacity of
more than 8000 telephone lines per pair
of fibres, the new cable is capable of car-
rying nearly 600,000 lines. It is also
suitable for upgrading to four times its
current capacity once the associated
electronics, already developed to trans-
mit at 2.4Gbps, becomes commercially
available.

OPTUS BEGINS
MOBILE SERVICES

Competition in the Australian
telecommunications market became a
reality on 15th June 1992, when Optus
Communications launched its first
fully competitive service since its ac-
quisition of AUSSAT.

Optus’ initial service is based upon the
use of the existing analog cellular
telephone service that is currently in
operation through Australia.

Users can become an Optus customer
by completing a simple application form
obtainable from Optus outlets or Optus
Authorised Dealers. There is no need to
purchase a new phone, nor will there be
any need for existing users to change
their phone number.






e Mr Tom Bianchi has been appointed as Field Application Engineer at the ZATEK
Sydney office. He was previously Senior Design Engineer at AWA Defence and
Aerospace.

e Alcatel Australia has achieved international ISO 9001 quality certification across all
its operating divisions. The first divisions to be accredited were Transmission, Power
Systems and the Alcatel 1190 Metropolitan Area Network. All other divisions have
since received certification.

e Scientific Devices Australia has obtained NATA accreditation, improving its calibra-
tion facility which for many years has offered customers Traceable Calibration.

e Technical Imports Australia has moved to new premises at Suite 16, 10-12 Old
Castle Hill Road, (PO Box 1120), Castle Hill 2154; phone (02) 894 6377.

e Electromark now offers its entire range of ILP toroidal transformers with a higher
insulation standard, at no extra cost. Manufacture will now be in accordance with
BS415 and IEC65, and be covered by AUSTEL CCL No. RA 87/139. This triple
rgglf\tign (to IEC742) meets the primary to secondary insulation requirements of

08.

e Defence electronics manufacturer Stanilite has joined the elite group of Australian
firms to win the highest quali(tiy assurance rating in the world, known as 1SO 9001.
This globally recognised standard has been adopted in Australia as AS3901.

e UPS maker Upsonic International Electronics has moved to Scoresby in Victoria.
Its new mailing address is Private Box 6, Scoresby 3179; phone (03) 764 0074.

e The personal computer manufacturer Total Peripherals has expanded its operation
to South Australia, with the opening of its new office at 30 King William Street, Kent
Town 5067; phone (08) 362 6599.

e Digital Communications has also moved to a new address: Unit 2, 13-15
Townsville Street, Fyshwick 2609; phone (06) 239 2369.

Optus Chief Executive Officer, Bob
Mansfield, said that the majority of MARINE STUDIES
mobile phone users would save up to BY SATELLITE

10% on current costs. The difficulties faced by maritime stu-

The mobile service will be followed
by Christmas with Optus’ dial ‘1’
long distance services from Sydney,
Melbourne and Canberra to anywhere
in Australia or overseas. The dial ‘1’
services will be introduced progres-
sively throughout the rest of Australia
during 1993.

dents continuing their studies while at sea
are being addressed in a world-first pilot
scheme conducted by the Australian
Maritime College.

The distance education trial, which
began on 1 August 1992 and continues
until 31 January 1993, enables Diploma
of Applied Science (Nautical Science)

Melbourne firm Resource Industry Associates is using the Sony range of compact
GPS satellite tracking equipment, like those shown above, to develop computer
based tracking systems for a variety of applications. The firm can be contacted
on (03) 482 4945.

ELECTRONICS Australia, September 1992

students aboard 10 selected vessels to
submit their assignments to the College in
Launceston, Tasmania, from anywhere in
the Pacific and Indian oceans.

The students, aboard vessels of the
Australian National Line, Broken Hill
Pty Ltd, Associated Steamships Pty Ltd
and Howard Smith Industries, are able to
continue their studies using Inmarsat-C
satellite-based mobile communications
services provided by OTC Maritime.

Marketed by OTC as Satcom-C, In-
marsat-C is the world’s least expensive
and most compact global satellite com-
munications system. OTC Satcom-C
enables the two-way transmission of text
or data messages between fixed telecom-
munications networks and mobile ter-
minals anywhere in the world.

The Principal of the College, Mr Rod
Short said that one of the major functions
of the college was to provide maritime
education and training to shipping in-
dustry deck officer trainees. The pilot
scheme is exploring opportunities offered
by new technology in distance edycation.

ELENEX 92

EXHIBITION NEARS

ELENEX AUSTRALIA, thc Fourth
Australian Electrical and Elcctronic In-
dustries Exhibition to be staged by
Australian Exhibition Services (AES),
will be held at the Royal Exhibition
Building, Melbourne from 29 September
until 2 October.

ELENEX AUSTRALIA altemnates an-
nually between Melbourne and Sydney
and attracts exhibitors from Australia and
the rest of the world. AES expects more
than 10,000 industry buyers to attend this
year, and more than 150 exhibitors to par-
ticipate from Australia, New Zealand,
Korea and the United Kingdom.

“The importance of the exhibition is
reflected in the decision by thc Surface
Mount and Circuit Board Association to
move its national conference to Septem-
ber/October, to coincide with ELENEX
AUSTRALIA”, said Exhibition Director
Mr Noel Gray.

A highlight of ELENEX AUSTRALIA
will be the Best New product Awards,
presented to the winners at a cocktail
party on Thursday 1 October. AES is ex-
pecting to see the release of a number of
high quality Australian products, en-
couraged by the awards. The Best New
Australian product awards arc organised
in conjunction with The Australian
Electrical and Electronic Manufacturers’
Association Limited (AEEMA). The
Most Innovative New Product Award is
supported by the Surface Mount and Cir-
cuit Board Association. L4

127






Cellular radio technology update:

AOTC’S NEW CELLULAR
MOBILE NETWORK - 1

Although Australia’s current cellular mobile telephone system was only introduced in 1986, it is tech-
nically obsolete. This year AOTC is in fact carrying out trials of one of the ‘next generation’ cellular
mobile technologies, the European GSM system. Here’s the first of two articles explaining basic cel-
lular radio concepts, and how GSM differs from the existing analog AMPS technology.

by ROBERT OWEN

The success world wide of cellular
mobile telephone systems and the
limited range of radio frequencies
available has led to considerable con-
gestion in cellular mobile phone net-
works. As a consequence, cellular

mobile radio operators such as
Australia’s AOTC are continually
looking for ways to improve

the radio frequency spectrum efficiency
of their networks.

During 1992, AOTC will trial a new
technology in the Australian cellular
mobile network, called the Global
System for Mobile Communications,
or GSM.

GSM is the European standard for the
‘next generation’ of cellular mobile
telephone systems, and uses a digital
radio link between the mobile phones
(called mobile stations), and the cellular
network’s radio transmitters and
receivers — called base stations.

This is different from the FM radio
transmissions used in the curment
AOTC cellular system, called the Ad-
vanced Mobile Phone System, or AMPS
for short. Developed in the USA, AMPS
has been used in Australia by AOTC
since 1986.

The use of a digital radio link to
communicate with mobile stations will
allow a three-fold increase in the num-
ber of telephone calls that can be
handled by a given frequency band-
width, compared to AOTC’s current
AMPS cellular system.

But GSM is more than just a digital
radio link; it involves a complete
upgrade of the entire cellular technol-
ogy, and offers many other advantages
to a subscriber apart from better fre-
quency spectrum usage.

The traditional approach to radio and
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TV broadcasting involved setting up a
single high power transmitter that
covered a large geographic area, such as
a city. If this technique were to be used
in mobile radio, the small number of
available radio channels could be used
by only a small number of subscribers,
spread over a large area.
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Although this technique is simple to
implement and gives good radio cover,
the small number of channels available
makes this technique unsuitable for a
mobile phone service with a large num-
ber of subscribers.

Both the AMPS and the GSM cellular
radio systems approach the radio
coverage aspect very differently. Instead
of using a single high power transmitter
to blanket, say, a city, the city is divided
into several smaller areas called cells.
Each cell may have a radius of perhaps
only 10 or 20km, and each cell will also
have its own base station. In diagrams,
cells are usually drawn as hexagons; see
Fig.1.

One of the big advantages of cellular
radio, though is that by making cells
small, and by simultaneously reducing
the power of the radio transmitters, we
can re-use the available radio frequency
channels over and over again, in dif-
ferent cells. Thus, the total number of
channels that are available is under the
control of the systems engineer.

Experience has shown that for the cel-
lular technique to work, the same fre-
quencies cannot be used in adjacent cells
because of interference. In practice there
is usually a two-cell gap before the same
frequencies are reused.

Suppose we use cells that have a
radius of 10km. If we use a separation
factor of two cells before we re-use the
same frequencies, then the same fre-
quencies can be reused every forty kms.

If now we decrease the cell radius to
5km by reducing the power of the trans-
mitters and by increasing the number of
cells, the same frequencies can be re-
used every 20km instead of every 40km.
Hence, decreasing the cell radius by
50% has allowed us to increase the total






number of available channels per square -
kilometre by a factor of four.

A cell radius of 1km would increase . To non-mobile customers
the total number of available channels
per square kilometre by a factor of 100.

This increase in the number of avail- PUBLIC SWITCHED TELEPHONE
able channels comes about with no in- NETWORK
crease in the available radio specrum. | - ----~----------- 6W | - - mm o
When cellular radio systems engineers
first thought of cell splitting, they CELLULAR RADIO NETWORK
realised that they had discovered a ‘gold
mine’.

From the graph showing Speech
Quality vs. Distance from Base Station
(Fig.2), it can be seen that for an analog
AMPS system the quality of the
received speech begins to decline fairly
quickly with increasing distance from
the base station.

With the digital GSM signal, however,
speech quality remains constant for
some distance from the base station
before declining sharply. Because of this
it is possible to have fairly sharp boun-
daries between GSM cells, and network
planners are thus able to pack base sta-
tions and mobile stations much more
closely without causing interfering with
each other.

It is this ability of digital cellular radio
to be able to re-use frequencies at much

MS

closer distances that allows GSM to THE CELLULAR RADIO NETWORK
have a three-fold capacity increase over
" . GW : Gate Way Switch
AMPS, in the number of simultaneous S - Y S
calls that can be handled by a given fre- MS : Mobile Switching Centre
quency bandwidth. BS : Base Station
One of the big advantages of the cel- MS : Mobile Station

Iular system is that when the initial cell
layout is being planned — when there  Fig.3: As a mobile subscriber can move from cell to cell during a call, provision
are not many subscribers using the net- must be made for ‘handing off’ the call from one base station to another. The
work — cell size can be quite large; say  mobile switching centre (MS) is used to manage this operation.

SPEECH QUALITY

Acceptable
L e - e .-
Quality

DISTANCE FROM BASE STATION

Fig.1 (left): With Cellular Radio, an area Is covered by groups
of, say, seven celis. All the B cells would use the same
frequencies and so on. A frequency used in B would not be
usedincelis Aor Cto G.

Fig.2: (above): With the analog AMPS system, the quality of
the received speech begins to deterlorate falrly quickly with
increasing distance from the base station. In contrast, the
digital GSM system remains constant much longer.
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AOTC’s new Cellular Mobile Network - 1
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Each GSM subscriber will be given a smart card containing subscriber
information which can be inserted into any GSM mobile station. Here the smart
card is inserted into the back of the Mobile Station’s handset.

35km in radius. Later, as the cellular net-
work becomes congested (when more
customers subscribe to the service), net-
work planners can increase the capacity
of the network by splitting large cells
into smaller cells.

Also, it is usual for there to be more
system congestion in city centres than in
suburban areas. In this case small cells,
say Skm in radius, can be used in a
central business district, while 20km
radius cells can be used in suburban
areas and 35km radius cells can be used
in rural areas.

Cells need not be circular in shape. In
dense metropolitan areas, antennas can
be placed on buildings below roof-top
level, to create cell shapes that are a
single street wide and a few hundred
metres long.

Subscriber handoff

With small cell size comes a problem.
A mobile subscriber in a car travelling at
highway speeds may pass through
several cells during a single call. To
cope with this, the idea of handoff was
developed.

This involves the mobile subscriber
being ‘passed’ from one cell to the next,
as they travel along the road.

As the vehicle moves into a new cell,
the cellular network must not only iden-
tify which cell he is moving into and
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connect the mobile subscriber to a spare
radio circuit in the new cell, but also en-
sure that the circuit used in the previous
cell becomes available for other users.

To co-ordinate this, groups of base sta-
tions are connected to a Mobile Switch-
ing Centre (MS), which must transfer
the mobile station from one base station
to another (Fig.3). Thus, handoff re-
quires some fast work on the part of the
mobile switching centre and base sta-
tions, if it is to be carried out efficiently
with the minimum of disturbance to the
subscribers call.

The Mobile Switching Centre can be
thought of as ‘managing’ the cellular
call. It is responsible for routing of calls
from the originator to their destination,
for co-ordinating base stations and for
connecting a cellular call to the Public
Switched Telephone Network (PSTN).

Within a cellular network there would
be many mobile switching centres —
say in Melbourne, Sydney, Perth and so
on, with the switching centre connected
to each other. The mobile switching
centres would also be connected to the
PSTN, to allow mobile subscribers to
make phone calls to non-mobile
telephones.

In the second of these articles, we will
look at the GSM digital cellular system
in greater detail.

(To be continued). 3
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Technology update:

Modern RF Signal
Generators & their use - 1

Here is the first of a short series of articles on the design, operation and use of modern RF signal
generators, adapted from a seminar given by engineers at Marconi Instruments in the UK. In this
first article the evolution of the modermn wide range, digitally controlled and frequency synthesised

generator is described.

In order to achieve the best design for
a communications system, the areas over
which we have some control must be op-
timised to increase the error free detec-
tion of the transmitted signal. This
requires independent testing of both the
receiver and the transmitter, Ideally, for
receiver testing, we should use an instru-
ment which directly simulates the trans-
mitter, allowing the designer to vary a
range of parameters to observe the effect
on the design.

A signal generator is the test in-
strument which most closely matches
the designer’s requirements, and in its
most basic form consists of an RF os-
cillator which is capable of being
modulated and which is connected to

o -\\.\\\\\\\\\\\\\\1
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an output socket via a calibrated at-
tenuator unit, as illustrated in Fig.1.

Although all signal generators con-
form to this general arrangement, there
are many detail differences between in-
strument designs which affect both the
performance and the cost.

Generator types

There are two broad categories of sig-
nal generator — the traditional analog
unit and the more modem digitally con-
rolled device — although hybrid
designs combining features of both
types are also available. The traditional
analog design is characterised by its de-
pendence on mechanically tuned oscil-
lators, and is easily identified by the
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proliferation of rotary controls. In digi-
tally controlled designs, the operator
control will usually be via a numeric
keypad and digital displays are used to
indicate the values of the settings.

The earliest forms of signal generator
offeored only a limited frequency
coverage, with the output signal being
derived from a single RF oscillator.
Later designs extended the frequency
range by providing switchable tuned cir-
cuits or switchable oscillators.

The simplified schematic diagram in
Fig.2 shows how amplitude modulation
is obtained, by applying the modula-
tion drive signal to a point which also
controls the RF level. No attempt is
made in this simple design to control the
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output level automatically and the
operator has to readjust the RF level
control each time the frequency is
changed — and also to compensate for
any variations due to time or tempera-
ture related drift effects.

The main advantage of this form of
implementation is that the output signal
is free of unwanted spurious frequen-
cies, as the active circuits are only work-
ing at a single frequency.

However, the large number of stages
required to provide the frequency
coverage required for modern applica-
tions means that the fundamental oscil-
lator design is now rarely used for
general purpose instruments.

One way of avoiding the bandswitch-
ing problems associated with the fun-
damental oscillator design is to mix the
outputs of two high frequency oscil-
lators and to extract the difference signal
(see Fig.3). After filtering and amplifica-
tion, this difference signal can then be
used to provide an output which covers
many octaves in a single tuneable range.

But mixing of signals is not without its
problems, and the heterodyne design is
not generally favoured in analog signal
generators. High rates of drift and poor
noise performance are its main disad-
vantages, and although these can be par-
tially reduced by careful oscillator
design, they can only really be solved by
employing some form of frequency con-

trol loop. Spurious signal created by the
higher order mixing products (2fi+/-f2,
2f>+/-f1, etc.) are also generated, and
may find their way into the output if
they lie within the passband of the filter.

With care the wide range capabilities
of the heterodyne design can be har-
nessed within a general coverage instru-
ment, and most modem signal
generators include at least one
heterodyne (or beat frequency oscillator)
stage to reduce the overall cost and com-
plexity of the equipment.

It is usually easier to design oscil-
lators to give good performance at low
frequencies. By adding frequency multi-
plier stages (Fig4), the qualities of
such an oscillator can be extended to
higher frequencies. Naturally any noise
produced by the basic oscillator is
also multiplied, but sometimes it is pos-
sible to achieve a level of performance
which could not be obtained by a more
direct method.

Modem signal generators often use
one or two multiplier stages, and these
usually take the form of doublers. A fun-
damental oscillator provides the drive
signal needed by the doubler and filters
reduce the levels of unwanted harmoni-
cally related signals.

With the advent of high speed digital
divider circuits, it became possible to ef-
fectively use the multiplier principle in
reverse. In the divided oscillator design

(Fig.5), the output of the RF oscillator is
fed to a series of divide by two stages,
which in turn are followed by filters.
These filters reduce unwanted harmonic
signal levels and provide a sinusoidal
waveform for processing by the remain-
ing RF stages.

This technique is widely used in
modemn instruments and provides good
performance at a modest cost, particular-
ly where the basic RF oscillator is a syn-
thesised unit.

Modulation is added either directly to
the RF oscillator (to provide FM), or as
part of the RF levelling system (to
produce AM).

The only obvious disadvantages of the
divider system are that a high number of
stages are required to cover the desired
frequency range and that the amount of
FM deviation that is obtained at low out-
put frequencies is very small. To over-
come these problems, a combination of
RF signal processing techniques is
usually used.

Traditional signal sources relied
heavily on mechanical precision to pro-
vide smooth and accurate tuning, but
such designs are totally unable to pro-
vide the levels of accuracy and stability
required for testing more receivers. Syn-
thesised oscillators offer an all-
electronic solution to the oscillator
problem and completely eliminate the
need for moving parts. Whilst direct syn-

| Varlable Varlable
Oscliiator Mixer Fliter Attenuator Osclllator Muitiplier Multipller Muitipller
| ANl | |
('
BAHANHZXZHIE ||| & x X |-
| | /\ % I | | | [ ||
T T
: £ ! |
X !‘ | X
S e X
~ | ’ [ ~
Fixed - [ *—'
Osclliator ® ) '
.3 ig.
L . Fe3 . N Flg4 |
ELECTRONICS Australia, September 1992 133






Modern RF Signal Generators and their use - 1
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thesis (where the output frequency is
derived by processing a series of fixed
frequencies) is used in a few specialised
generators, most current designs use the
indirect synthesis approach.

In this system, the frequency of a volt-
age-controlled oscillator (VCO) is con-
trolled by a feedback loop. This
feedback technique forms a phase-lock-
ed loop (PLL) and any drift in any of the
circuits that would normally produce a
variation in the output frequency is com-
pensated for automatically.

In its simplest form, the phase-locked
loop consists of a phase sensitive detec-
tor which compares a signal derived
from the VCO with a signal produced by
a stable reference (usually a crystal os-
cillator) — see Fig.6.

Any error causes a signal to be
produced by the detector which, after
amplification and filtering, is used to
control the VCO. By altering the
division ratio between the oscillator out-
put and the phase detector input, a range
of frequencies can be obtained. The min-
imum frequency step size provided by
this simple loop system is equal to the
value of the reference frequency used. -
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Since a high reference frequency is
needed to obtain fast operation, the
simple implementation shown here is
rarely able to be used in practice.

Practical design

By combining the advantages of a
number of RF processing techniques, a
wide range signal generator can be
produced with good performance and at
a realistic price. The typical block
diagram (Fig.7), uses a fundamental os-
cillator technique to cover the range
from 250 to S00MHz, a multiplier to ex-
tend the frequency up to 1GHz, dividers
to provide coverage down to 62.5MHz
and a heterodyne stage to complete the
coverage down to 10kHz.

Similar schemes to the one illustrated
are used in many successful signal gen-
erators, and provide a balance of perfor-
mance which is ideally suited to a wide
range of applications.

Of course, the heart of any good signal
generator is the RF oscillator system,
and a great deal of design expertise has
gone into developing circuits which
combine the required noise performance
with a wide range of other features

<

Amplifier

— -

(wide tuning range, high stability, FM
capability, etc.).

Traditional signal generators used
variable capacitors to alter the resonant
frequency of the tuned circuit, and these
capacitors were carefully engineered to
provide a smooth control coupled with
good stability. Extended coverage was
often obtained by switching different
values of fixed inductance into the tuned
circuit, resulting in some very complex
mechanical switching systems. Indeed,
these switches were often the weakest
part in the whole design and needed
careful maintenance to ensure good per-
formance.

Some later designs used a variable in-
ductor to tune the circuit and this was
usually implemented by having a move-
able core which could slide in and out of
a coil. The different frequency bands on
the generator were each covered by a
separate oscillator system, as it is im-
practical to switch different values of
fixed capacitance into a common induc-
tive circuit. The complex switching as-
sociated with capacitively tuned designs
is thereby eliminated and a more reliable
design is obtained.
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Although it is possible to vary the in-
ductance of a coil by altering the static
magnetic field in its core, few practical
designs use this principle.

The most common implementation of
a voltage-controlled oscillator uses in-
stead a voltage dependent capacitance
(usually a varactor diode), which
operates in conjunction with a fixed in-
ductance to produce the tuned circuit for
an oscillator. Varying the DC bias volt-
age applied to the device alters its
capacitance this in turn, affects the
resonant frequency.

Voltage-controlled oscillators at VHF
and UHF are easily and cheaply fabri-
cated and give reasonable performance,
especially when used as part of a phase-
locked loop.

Their extreme sensitivity to small
noise voltages requires that they must be
rigorously screened to ensure that no un-
wanted sidebands are produced.

It is generally recognised that the Q-
factor of the tuned circuit has a sig-
nificant effect on the level of noise
produced by an oscillator and this ex-
plains why crystal oscillators are able to
achieve such high levels of performance.
Normal tuned circuits implemented with

~
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capacitors and inductors rarcly achieve
very high Q values, due to limitations of
the components, and one technique
which can significantly improve the Q
of a circuit is to substitute a ‘cavity
tuned capacitor’ in place of the tradition-
al variable capacitor.

Although such components are com-
monly referred to as cavities, they are
not used in a resonant mode but instead
act as a parallel combination of
capacitance and inductance. The cross
section illustrated in Fig.8 shows a
movable piston, which is concentri-
cally mounted in a cylinder surround-
ing a short central line. The fixed
line acts as an inductance and is
tuned by the capacitance between the
piston and the line. Moving the piston
alters the capacitance and hence the fre-
quency of the oscillator circuit. A small
coupling loop couples the resonant
circuit to the oscillator.

Frequency stabilisation
Without some form of feedback, most
RF oscillators are useless in modem
narrowband applications and many
forms of frequency control have been
tried in the past. In the -earliest
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designs, the control was simply provided
by the operator, who had to make con-
tinuous fine adjustments to the signal
source to keep it in tune with the
receiver being tested.

Novel techniques included a feedback
system where a voltage derived from the
FM discriminator was applied to the FM
input of a generator and gave a simple
form of closed loop, although this
method would only work when the
tuning was already very close to the re-
quired setting.

From these early attempts at stabilisa-
tion, two practical techniques emerged
— one based on a frequency counter and
the other on a simple form of phase-
locked loop.

In the frequency counter system,
shown in Fig.9, the counter circuits are
normally used to provide a digital dis-
play of the signal generator output fre-
quency. When the required value is
reached the operator sets the switch to
its ‘lock’ position and a circuit then com-
pares subsequent counter readings with
the value held in a digital memory. Any
drift gives rise to an error, which is con-
verted to a correction voltage to be fed
back to the oscillator.

DC Blas and Modulation Signal

-

Moduilated
RF Output

=

Fig.12
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Retuning the generator requires that
the switch is set back to its ‘tune’ posi-
tion, so that the operator can use the
normal tuning controls to move to the
next frequency.

An alternative, the counter technique,
uses a variable ratio divider in a simple
phase-locked loop (Fig.10). The
operator sets the division ratio of the
variable ratio divider using a series of
front panel switches, tunes the generator
to within about 1% of the required fre-
quency and the locking loop then takes
over and completes the final tuning.

Once locked, small changes in fre-
quency are easily accomplished by
simply resetting the divider dials.

Synthesised tuning

The modern synthesiser combines the
qualities of the voltage-controlled oscil-
lator with digital divider circuits, to cre-
ate a wide variety of designs capable of
producing high levels of performance.
Current designs are usually based on
multi-loop architectures or fractional-n
schemes, which have been devised to
provide better frequency resolution
without the need for excessively low
comparison frequencies.

Of the modern designs, it is the frac-

tional-n implementation which has at-
tracted the most interest and which has
seen the greatest level of innovation. In
its simplest form (Fig.11), the fractional-
n system is almost identical with the
traditional phase-locked loop, but with
the important difference that the division
ratio can be switched between two in-
teger values.

By varying the amount of time the
divider spends set to the different values,
the effective overall division ratio can be
adjusted to by anywhere between the
two integer values. This allows a finer
resolution to be obtained, with a higher
comparator frequency than would have
been possible with the traditional phase-
locked loop.

One major problem with the fraction-
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al-n system is that the switching of the
divider ratio introduces jitter in the
output frequency, and elaborate techni-
ques for eliminating this effect have
been devised.

This increase in the complexity of the
resulting design does not necessarily add
significantly to the cost of manufacture,
however, and fractional-n technology
has been successfully implemented in
low cost signal generators.

Modulation

Modulation facilities are always
provided on signal generators, to simu-
late the signal a receiver would normally
be expected to handle. Amplitude
modulation (AM) and frequency
modulation (FM) are provided on vir-
tually all instruments, while pulse
modulation is often offered as an option-
al feature.

The simplest technique for generating
amplitude modulation is to use the
modulation signal to vary the supply
voltage to the RF oscillator, but this
method is only-suitable for low modula-
tion depths (up to 50% AM).

The high levels of incidental phase
modulation caused by variations of in-
ternal capacitance in the active
device of the oscillator circuit also
limit the general applicability of this
simple technique.

A separate modulator circuit mounted
between the RF oscillator output and
the following RF stages is capable of
producing much higher modulation
depths, with rcasonably low levels
of distortion.

O
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A common system uses a diode bridge
(Fig.12), where the RF signal level at the
output of the bridge can be varied by
changing the bias current flowing
through the diodes.

Superimposing  the  modulation
waveform on this bias current causes the
output to contain the required modula-
tion, and depths up to a full 100% are
possible. The circuit is also suitable for
pulse modulation.

To ensure low distortion, careful
matching of the diodes is necessary
and in some generators a feedback
technique, known as envelope feed-
back, is used (Fig.13). In this system
the output signal is detected to obtain
the modulation envelope waveform,
which is then compared with the
modulating signal. Any differences are
amplified and the resulting signal is ap-
plied to the modulator.

Low distortion outputs are possible at
low modulation depths (up to 50% AM),
but non-linearities in the diode detector
limit the performance at higher depths.
Envelope feedback also has a limited
modulation frequency range, particular-
ly at low carrier frequencies, and is not
suitable for pulse modulation.

Frequency modulation is always ap-
plied directly to the oscillator, and the
usual method uses a variable
capacitance diode in parallel with the
main resonant circuit. The capacitance
variations are arranged to be very much
smaller than the capacitance which
determines the oscillator tuning, and
these variations are controlled by the
modulation signal voltage applied to
the diode.

In the majority of oscillator circuits,
the tuning is carried out by varying the
capacitance. Consequently a given
variation in capacitance will have a
larger effect at the higher frequency end
of the band than at lower frequencies. To
compensate for this effect, an FM track-
ing circuit is used to reduce the voltage
variations applied to the variable







capacitance diode as the oscillator fre-
quency is increased.

Good FM linearity (and low modula-
tion distortion) is easily obtained for
small FM deviations, but where the
deviation exceeds 1% of the carrier fre-
quency it is necessary to deliberately
distort the waveform applied to the
diode, to compensate for the inherent
non-linearities in order to obtain a
reasonably linear modulation output.

Phase modulation is usually organised
by including a pre-emphasis network in
the FM circuits to give the required
6dB/octave rising characteristic.

Output stages

The output from the oscillator (or
modulator) may be used directly as the
generator output, but an additional
amplifier is usually preferred to provide
sufficient output level and to isolate the
oscillator against changes in load im-
pedance, etc.

To provide the wide range of output
control (the output of a signal generator
often has to cover a dynamic range of
over 140dB) a stepped attenuator will
also be needed to allow low level signals
to be provided.

Accuracy of output level is an essen-
tial requirement of signal generators,
and an automatic level control (ALC)
system to stabilise the output against the
inevitable variations caused by changing
frequency or variations in the ambient
environment is a necessary part of every
signal source.

The basic ALC system (Fig.14)
monitors the RF level at the amplifier
output with a diode detector and com-
pares the resulting DC voltage with a
reference voltage. Any errors are
amplified and used to vary the gain of
the amplifier so that the emors are
removed.

This negative feedback system effec-
tively makes the monitoring point a zero
impedance point, since the voltage is
maintained regardless of load im-
pedance. To obtain the desired output
impedance a resistor must be added.

Fine control of the signal generator
output is arranged by making the refer-
ence voltage in Fig.14 variable, and a
range of at least 10dB is often provided
on an instrument by this method.
Larger variations in output level re-
quire a switched attenuator, consisting
of carefully screened resistive at-
tenuator pads which are selected by
high quality switches.

The quality of this attenuator system is
critical to the overall performance of
the generator and great care must be
taken in its design to ensure that the

desired accuracy can be achieved across
the full range of the instrument.

The output stages of a signal generator
are not designed to handle high power
signals, and some form of protection is
very desirable to prevent accidental
damage to the components when testing
transceiver units. External fuse units and
power attenuators are sometimes satis-
factory, but built-in protective devices
have the obvious merit that their connec-
tion cannot be forgotten.

The two types of reverse power
protection system are the diode clamp,
where a diode in parallel with the output
prevents the voltage rising above a safe
level, and the in-line relay — con-
sisting of a relay in series with the out-
put which opens when a high level
signal is detected.

Both systems can provide protection
against at least 25W of transmitter
power, but the diode system is only ap-
plicable where the generator maximum
output is less than 200mV. At higher
levels, the diode would introduce sig-
nificant distortion due to clipping of the
signal peaks.

Control systems

Traditional signal generator designs
were characterised by a relatively large
number of rotary controls and usually
employed direct mechanical linkages
from the front panel controls to the
main oscillator. With synthesised
designs digital control is possible and
panel layout is no longer dictated by
mechanical considerations.

Modem microprocessor control in-
creases flexibility and allows the opera-
tion of the instrument to be simplified.
Direct keyboard entry speeds the tuning
process and digital memory facilities
allow regularly used settings to be stored
for future use.

Calibration factors may also be stored
by the memories, to improve overall ac-
curacy. In-built calculation routines can
provide the user with a range of alterna-
tive output calibrations.

Digital control also permits simple
interfacing for remote programming
applications and allows the signal
generator to be used in automatic test

computer a
sitting duck?

Your computer and its valuable data are
susceptible to damage from power spikes,
surges, blackouts and brownouts....unless
protected by an Uninterruptible Power
Supply(UPs).

In the past UPS's have been bulky, noisy
and expensive. Upsonic's P.C. Might range of
new generation UPS's for stand alone PCs and
LANs changes all this. They are compatible
with all PC systems, compact, virtually silent
and extremely reliable. And amazingly, prices
start at around $400.

UPSONIC

Upsonic Internationat Electronics (Aust) Pty Ld

Private Box 6, Scoresby 3179

VIC  Tel (03) 764 0074 Fax (03) 764 0128
NSW Tet (02) 837 1166 Fax (02) 626 0337
QLD Tel (07) 252 8522 Fax (07) 252 5447
SA Tel (08) 374 2155 Fax (08) 276 8877

systems under the control of a GPIB || WA  Tei (09) 240 1933 Fax (09) 240 1944
controller. TAS  Tel (003) 31 8388 Fax (003) 34 0948
Such ATE systems significandly || NT_ _Tel (089) 81 6602 Fax (089) 41 1166 | &
reduce the time assoc!ated with receiver |—_P|ease send me more information about the PC Might range —I d
testing in applications where the l | €
throughput justifies the development of || Name 18
the system. l Company §I F4
In the next article, the parameters used | b I
to evaluate RF signal generator perfor- | | ciy Posteode i a
mance will be described. | P i
(To be continued) L L ML
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Opto-electronics feature:

A selection of recent
Opto-electronic products

Optical spectrum
analyser

Hewlett-Packard has released the
HP 71450A and HP 71451A optical
spectrum analysers, which provide a
combination of high dynamic range and
high sensitivity to optical spectrum
measurements.

Designed for nse in lightwave, laser
and fibre optic research, development and
manufacturing, the new optical spectrum
analysers perform spectral measurements
between 600nm and 1700nm on light
emitting diodes (LEDs), Fabry-Perot

lasers, distributed feedback (DFB)
lasers and Erbium-doped fibre amplifiers.
Internal switching in the HP 71451A al-
lows measurement-port access to internal
components, providing additional modes
of operation.

HP’s double-pass monochromator tech-
nology gives the HP 71450A and HP
71451A the high dynamic range of
double-monochromator instruments (55dB
at 0.5nm from the peak) and the sen-
sitivity of single-monochromator instru-
ments (better than -80dBm).

Also both analysers allow users to per-
form spectral measurements rapidly,

either manually or remotely. Both can
sweep S0nm in 180 milliseconds and the
full frequency range in 500 milliseconds.
The instrument architecture reduces dead
time between sweeps. The HP 71450A
and 71451A can continue to sweep for
months at a time without wearing out or
requiring costly repairs.

For more information phone Hewlett-
Packard Australia on 008 033 821.

Compact CO: laser system
Ultra Lasertech has released its Model

CL23 compact CO laser system, which

is a stable source of infrared laser radia-

tion in a small, inexpensive and rug-
gedised package.

This is a new concept in high perfor-
mance, especially designed for a variety
of scientific, industrial, medical and
military applications.

: The laser head incorporates a long life,

ﬁ sealed-off laser tube emitting a stable,
polarised TEMoo beam at 10.6 microns.
Power output is guaranteed at five watts
and the laser tube is warranted for one full
year, regardless of operating hours.

i For further information circle 201

on the reader service coupon or con-

tact Laser Electronics (Operations), PO

b

Fo Box 359, Southport 4215; phone (075)
< 732066.

OTDR for PCs

Continuously expanding its line of fibre-optic test instruments
and related products, Exfo has developed a brand new single
mode card-level optical time domain reflectometer for PC com-
patible computers, the FCS-100.

To produce a simple yet powerful OTDR, Exfo has developed
two different operating softwares, both providing trace storage,
printer interfacing and trace analysis tools.

The first is a fully automated version, for fast ‘plug and go’
analysis. It is intended for high throughput with minimal user
intervention and will be most welcome in telco applications.
This software makes OTDR measurements a routine procedure.
The other software, designed for in-depth analysjs, is menu
driven (mouse or keyboard controllable). It offers the flexibility
experienced users need to perform their specific tests.

Three operating wavelengths are offered: 1300, 1550 and
1300/1550mm. Built on a full size AT card for any PC com-
patible portable or tabletop computer, it has a range of up to
140km and a short 4m event dead zone. Complete averaging is
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performed in less than three minutes; the computation speed is
independent of the computer type (286, 386, etc). The Exfo FCS-
100 permits accurate and complete fibre characterisation in a
very short time.

For further information contract EXFO Electro-Optical En-
gineering, 465, Godin, Vanier, QC, Canada G1M 3G7.






Fibre-optic connector

A new FC-TI-compatible lightwave
connector, manufactured by Molex, has
been released. Specifically designed for
Telecom applications, the new connector
is fully compatible with existing FC/PC
connectors and features a pre-polished
physical contact (PC) profile with a con-
vex spherical radius, enabling fast polish-
ing of the fibre to ensure high
performance. Typical insertion loss is
0.08dB and typical return loss is 48.0dB
in the single mode version.

Known as series 86057, the connector
series features a true non-optical discon-
nect design with fewer components than
traditional industry standard designs. The
connector meets JISC 5970 Japanese
standard and Bell Core TN-NWT-000
326, issue II specification.

For further information circle 202 on
the reader service coupon or contact
Utilux, Electronics Division, PO Box 68,
Kingsgrove 2208; phone (02) 50 0155.

High powered pulsed laser
Laser Diode has released the
Model LDP 2000 Laser, for applications
where high-peak power with low repeti-
tion is required.
The ultra-small LDP 2000 pulsed laser
is designed with high-peak power over

10MW that can be varied by simply turn-
ing the driver current knob. It features
pulse energies of 30 to 200mJ at 1.064um
wavelengths.

Applications include: semiconductor
processing, medicine, micro-machining,
ranging, spectroscopy, optical testing, and
research and development.

For further information circle 204
on the reader service coupon or con-
tact Laser Electronics (Operations), PO
Box 359, Southport 4215; phone (075)
73 2066.

Singlemode
module for OTDR

A new singlemode module is now
available from Siemens for its K2300 op-
tical time-domain reflectometer (OTDR).
With this new module, the OTDR is
suitable for use on singlemode fibre
which is used for long distance com-
munication. Wavelengths of 1310nm
and 1550nm are available for singlemode
application.

The new software for the OTDR, called
Compare Traces, provides extensive
emulation features. For example, two
traces taken at different times can be com-
pared and any changes will be high-
lighted. This software is available in
addition to the existing PC Batch Soft-

ware. PC Batch is used for analysis on a
PC of field measurements stored via the
K2300’s internal floppy disc drive.

The design, operation, style and result
evaluation of the K2300 OTDR are
such that it can be used without restriction
in laboratories and test departments, and
for operation and maintenance services.
Special advantages include very small
dead zone and very high resolution (less
than 5cm).

For further information circle 203 on
the reader service coupon or contact
Siemens Telecommunications Elect-
ronics, 885 Mountain Highway, Bays-
water 3153; phone (03) 721 2509.

Measuring
colour and light

The J17 LumaColor is a handheld test
instrument that operates as a photometer
or a colourimeter. The modular design of
the J17 accommodates plug-in heads,
which offer a set of light and colour meas-
urement functions critical in the manufac-
ture and calibration of displays and
lighting.

Provided with the J17 are two plug-in
heads — the J1803 Luminance Head and
the J1820 Chromaticity Head. They are
precalibrated, and can be interchanged
with any J17 without precalibration. Both

A Indoor Single Fibre Cables and

Figure 8 Cables

Cables for FDDI Application including
Light Duty Riser Cables and Heavy
Duty Riser Cables, Zipcord Cables
Loose Tube Cables, Aerial Loose Tube
Cables

Slotted Core Cables

Cables are available in a wide range
of Fibre sizes and Sheath options
Custom built cables to meet your
exact requirements

Optical Cable Assemblies

Connectors and Through Adaptors
Enclosures

Pigtails and Patchcords

Complete Installation Service

/ COMMUNICATION PRODUCTS ......

Melbourne (03) 544 1511

READER INFO NO. 25

Sydney (02) 600 0888

Brisbane (07) 868 0111
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DNA MARK (ii)

Microphones $75.00 each $65.00 10 +

0 onawarki |3

INTRODUCTORY OFFER DNA MK 111
Microp trolled microphones $100.00 each.
Designad 1o work with even the slowest inferconnects,

right numbers first fime every time!

Opto-electronics

heads incorporate a new photopic filter
design (patent pending), silicon photo-
diodes and laminated multi-element glass
filters, which provide exceptional ac-
curacy and stability in spectral correction,

The J1803 measures luminance in can-
delas/m? (NIT), or foot-lamberts where
light, scattered or emitted by a surface,
must be measured. The acceptance angle
is approximately 8°.

The J1802 provides direct colour meas-
urements in the 1931 CIE and 1976 CIE-
UCS coordinate  systems. Colour
coordinates are automatically computed

and displayed in either x and y, or u’ and
v’ units. The head can also measure
luminance and X, Y, Z tri-stimulus values.
It has a suction cap adaptor which easily
attaches to a flat surface, greatly simplify-
ing measurements,

Using the RS-232 output, users can
download data to a computer for data
logging and analysis. This is especially
useful in manufacturing quality control,
lighting studies, and colour charac-
terisation,

For further information circle 206 on
the reader service coupon or contact
Tektronix Australia, 80 Waterloo Road,
North Ryde 2113; phone (02) 888 7066.

Price applies only for orders recieved in the month of September.
PH (07) 354 3444
fax (07) 354 3903
3/12 Blackwood St. Mitchelton, Qld. 4053
WE TAKE BANKCARD /VISA /MASTERCARD
WRITE FOR OUR CATALOGUE
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Research into the causes
and prevention of Multiple
Sclerosis has already had
important results. A cure
could be only dollars away.

MS

Multiple Sclerosis.

SUNSHINE DEVICE
PROGRAMMERS '

Evenmore affordable and powerful
EXPRO-60 = $790
Programsall devicesinc.

BPRM, EEPROM, GAL, PLD, EPLD,
PEEL, FPL,MPU,inc. PLCC's.
Alsois|IC Tester

NICE-51 $1,890
Intel 8051 Series In-Circuit Emulator

PICKER 20 I/C Ram Tester $210

EPROM PROGRAMMERS
1to 8 Gang $240 - $850

Contactus for Price Listand Data on Sunshine
Programmers & Flytech data acquisition cards

NUCLEUS COMPUTER SERVICES F/L
The Equipment Repair Specialists
93 MORTON AVENUE, CARNEGIE, 3163

Phone (03)569 1388 Fax (03)569 1540
READER INFO NO. 27
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PC-based laser
interferometer

Hewlett-Packard has introduced a
personal computer (PC)-based laser in-
terferometer system for machine-tool
calibration. The HP 5529A dynamic
calibrator system provides substantial
improvements in performance and func-
tions over its predecessor, the HP
5528A. The HP 5529A makes standard
machine-tool measurements; linear dis-
tance, velocity, angle, straightness,
parallelism and squareness.

It also makes diagonal measurements
— a quick way to check machine-tool
accuracy — to the new ANSI B5.54
standard. If the diagonal measurements
indicate satisfactory machine-tool per-
formance, full calibration and its as-
sociated downtime may be avoided.

Maximising machining accuracy is
critical for rapid production of quality
parts. With the capabilities of a laser
measurement system, users can quantify
and correct errors with precision.

They minimise costly scrap and
rework, make machine tools more
productive and increase the profitability
of the manufacturing process.

Also the HP 5529A performs dynamic
calibration for fast data collection (col-
lecting data while the machine is
moving), thus speeding calibration.

Dynamic calibration also allows char-
acterisation of the machine’s dynamic
performance,  including  vibration
analysis, making the system more useful
for trouble-shooting.

To reduce system cost and enhance por-
tability, HP designed the instrument’s
laser electronics to be PC-compartible.
The electronics are installed easily into a
PC, eliminating the need for a separate
electronics box.

The HP 5529A uses the same rugged,
dependable laser head design and optical
components used in the HP 5528A. The
new system is priced from $25,300 to
$93,100 depending on system capability.

For further information phone Hewlett-
Packard Australia on 008 033 821. <






Optoelectronic

Devices
.A superior

selection.

QUALITY

TECHNOLOGIES

Optocouplers

A full range of 6 and 8 pin devices

- Phototransistor

- Photodralington

- High speed logic gate

- Zero and Non-zero crossing triac

- High voltage

- AC input

- Duai Phototransistor

- AlGaAs high performance
transistor

- AC line monitoring

I/R Devices

- GaAs infrared emitters
- Phototransistor detectors
- Photodarlington detectors

P »
- Object sensors (reflective or

= o
7~ /
slotted)

Light Emitting Diodes )

An extensive portfolio of

standard and high efficiency /
LED’s in various shapes

and sizes. Including

Competitive direct replacements
for what you are probably using now!

many Hewlett
4Nxx FNDxxx HCPL-xxxx MCAxxxx

Packard direct
equivalents.
5082-xxxx GExxxx HLMP-xxxx MCPxxxx

Displays

- Dot matrix; single
or multicolour.

- Seven segment

- Light bar

- Bargraph

6N X xx GMA-xxxx L14xx MOCxxxx

CNYI17-xx HIllxxx LEDS5x MSTxxxx

FS5xx H21xxx MANxxxx MVxxxx
ELECTRONICS .
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PCB's MAKE YOUR OWN

IN LESS THAN 10 MINUTES

KVB 30
EXPOSURE
BOX

NEW FEATURES

e Double side exposure

e Vacuum Table

o Six lamps for high speed
exposure

e Max. Exposure: 380 x 230mm

o Digital Timer

POSITIVE ACTING
PRESENSITISED P.C. BOARD

ET 10 ETCHING
TANK

FEATURES:
AGITATOR
AND HEATER
MAX. PCB
SIZE 200 x 250
{ ALSOET2)

100x150
o 110x 160
150 x 250
150 x 300
300 x 450
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ot Double
§ Sided

' g 0 PCB FROM $2.20
IDEAL F[]R PRUT[]TYPES AND SMALL PRODUCTIONS
cnmputrnnlcs 31 Kensington Street, East Perth, WA, 6004

INTERNATIONAL PTY. LT, lelephone: (09) 2212121 Fax: (09) 325 6686
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' PRECISION LASER & OPTIC
PRODUCTS FOR RESEARCH
INDUSTRY EDUCATION

Fibre optics ® Lenses ® Prisms ® Beamsplitters
® Laser diode optics ® Mirrors ® Filters
* Holographic systems ® Optical power metres
e 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 & :Bplication notes
please write or ¢

Spectra-Physics Pty. Ltd.

2-4 Jesmond Rd, Croydon, Vic.
PHONE: (03) 723 6600
FAX: (03) 725 4822
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Bit error rate tester

TranSwitch Corporation has released a
single chip VLSI termed ‘XBERT’,

which can be used for Bit Error Rate test-
ing of communication channels. The chip
is a programmable test pattern generator
and receiver, capable of analysing pseu-
dorandom pattems, fixed words, or
programmable words.

XBERT is used for testing the error rate
performance of digital communication
circuits up to 51.84Mbps,

The VLSI device includes bit-serial,
nibble-parallel or byte-parallel interface
capability, and can operate in a burst data
mode by using an extemnal clock control.

Under  microprocessor  control,
XBERT's test patterns include four pseu-
dorandom sequences (2E15-1, 2E20-1,
2E20-1 QRSS, 2E23-1); four fixed word
sequences (000..., 111..., 1010..., 1100...);
and a programmable mode (up -to four
bytes).

For further information circle 271 on
the reader service coupon or contact
Alkira Australia, 108/2 Pembroke Street,
Epping 2121; phone (02) 876 8000.

Power amp for 2.3GHz

With its CLYS, Siemens is now offering
a semiconductor in the medium power
range which will still operate without
problems in its low cost SMD SOT223
casing, even at supply voltages of be-
tween three and six volts.

In addition to the low supply voltage,
the GaAs-MESFET exhibits very good
linearity, high transmission gain and high
efficiency. The device was developed for
the mobile communications field (DECT,
PCN); however, it still gives notably good
performance in the 13cm band (2.3GHz).

The main features of a power MESFET
are maximum output power and a high
gain. A power FET principally consists of
a number of small signal FETs which are
connected in parallel to obtain as large a
drain current as possible.

In the CLYS5, 16 FETS, each with a gate
width of 250um are connected in parallel,
This corresponds to a total gate width of

Gate arrays operate at 2.7V

Texas Instruments has released its first
optimised low voltage family of gate ar-
rays, designed to meet the needs of
telecommunications, portable personal
computers and personal communication
system manufacturers.

The broad series of 0.8 micron CMOS
ASIC products has been designed specifi-
cally for low voltage operation and effi-
cient implementation of memory
functions. The low voltage TGC1000LV

and the TGC1000 gate arrays offer up to.

455,000 gates with 70% usage.

The arrays contain new CMOS base
cells which provides reliable performance
in high speed, high density memory struc-
tures and in low power logic gates, when
operated from supplies as low as 2.7
volts, The cell is also useful in systems
based on the JEDEC regulated voltage
standard (3.3V +/-10%), and on the 5V
+/-10% supply of standard applications.

The TGC1000LV CMOS gate arrays
provide a very low power dissipation of
0.8 microwatts per-megahertz-per-gate,
resulting in lower packaging and system
costs. It achieves up to three times the
battery ' life for portable and personal
communications systems, and a 70%
reduction in power dissipation over 5V
operations.
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4mm. The gate length is 1um. The S para-
meters give a maximum available gain of
11.27dB at 2.3GHz. Since the small sig-
nal parameters vary sharply for large sig-
nal operation, an iterative procedure for
optimum power matching is recom-
mended.

For further information circle 272 on
the reader service ccapon or contact
Siemens Electronics Components, 544
Church Street, Richmond 3121; phone
(03) 420 7345.

Dual op-amp, comparator

National’s new LMG613 operational
amplifiers are a versatile common-mode-
to-the-negative-supply (single supply)
type, similar to the LM124 series, but
with improved slew rate, improved power
bandwidth, reduced crossover distortion,
and low supply current even when driven
beyond output swing limits.

The new dual comparators are also a
common-mode-to-the-negative supply type,
similar to the LM139 series. The op-amps
and comparators have lateral PNP input
transistors which enable low input cur-
rents for large differential input voltages.

The firm has also released a new volt-
age reference, a three-terminal shunt-type
bandgap similar to the adjustable LM185
series, but with anode committed to the V-
terminal and improved voltage accuracy
to +/-0.4%. Two resistors program the ref-
erence from 1.24V to 6.3V. The reference
features operation over a shunt current
range of 16uA to mA, low dynamic im-
pedance, and broad capacitive load range.

For further information circle 274 on
the reader service coupon or contact IRH
Components, 32 Parramatta Road, Lid-
combe 2141; phone (02) 748 4066.

24-bit DSP delivers 20MIPS

Motorola’s new DSP56002 24-bit
general-purpose digital signal processor
delivers 20 million instructions per
seccond (MIPS) with a 50ns instruction
cycle time, when driven by a 40MHz
clock. The 56002 is upwardly compatible
with the 56001.

With native performance of 20 million
instructions per second, the 56002 can
easily address applications traditionally
served by low-end floating-point DSP’s
and embedded processors.

Applications that require more perfor-
mance than the 56002 delivers can use
Motorola’s 96002 floating-point proces-
sor, which provides more than 50 million
floating-point operations per second
(MFLOPs) for high-resolution graphics
and modelling.

The 56002 includes two 256-word data
RAMs and two pre-programmed data
ROMs. As in all of Motorola’s DSPs,

160MHz video mux/amp

The MAX440/MAX441 are eight or
four channel, 160MHz broadcast quality
video multiplexer and  amplifier
(mux/amp) combination ICs. The multi-
plexer has a fast channel switch time
(15ns) and the amplifier has a wide
160MHz unity-gain stable bandwidth
(110MHz at gains > 6dB).

The ICs have an extremely low dif-
ferential phase and gain error of only

0.03° and 0.04% respectively. This com-
bination of high speed and precision per-
formance, from a single IC, make the
MAX440/MAX441 ideal for broadcast
quality video applications. In addition,
stray circuit capacitance is dramatically
reduced, as well as board space and cost
over discrete multiplexer and amplifier
alternatives.

On each chip pin-selectable compensa-
tion allows the amplifier’s AC response to
be optimised, without external com-
ponents or complex calculations. For
closed loop gains of 6dB (2V/V) or
greater, bandwidth is 110MHz and slew
rate is 370V/us. The MAX440/MAX441
directly drive a 50 ohm load to +/-2.5V or
a 150 ohm load to +/-3.5V.

For further information circle 273 on
the reader service coupon or contact Vel-
tex, 18 Harker Street, Burwood 3125;
phone (03) 808 7511.

Fully protected
power MOSFET

Philips Semiconductors has introduced
what is claimed to be the world’s first
three pin power MOSFET to include in-
tegrated short-circuit, over-temperature
and over-voltage protection. Encapsu-
lated in a standard TO-220 package, the
BUK101-50 TOPFET (Temperature and
Overload Protected Field Effect Transis-
tor) requires no additional protection
components.

The chip can be driven directly from
conventional logic-level FET driver cir-

cuitry which allows TOPFETS to be used
as fully ruggedised replacement
MOSFETs in existing equipment, as well
as for new designs. They are particularly
suited to the switching of lamps, motors
and solenoids in automotive electronics.

The BUKI101-50 is an N-channel,
enchancement-mode DMOS FET with an
Ros () of 60 milliohms and a continuous
current rating of 26A (100A peak). Its
protection  circuitry  automatically
switches the BUK101-590 into the off
state if the junction temperature exceeds a
safe value (typically 180°C), as a result of
inadequate heat-sinking or short-circuit
load currents. The over-temperature and
short-circuit protection circuits incor-
porate a latch which maintains the
BUK101-50 in the off-state until its con-
trol input is driven low.

In addition, on-chip avalanche diodes,
coupled with a controlled turn-on of the
BUK101-50’s power MOSFET, provide
dramatic clamping of Vbs voltages which
exceed S0V — fully protecting the device
from transients caused by the switching of
inductive loads. All the active protection
circuitry is powered from the control
input, allowing the BUKI101-50 to
achieve a typical 25°C off-state Ipss rating
of 1uA for a Vs voltage of 12V,

there are three independent execution
units that operate in parallel — the data
arithmetic logic unit (ALU) for central
math and logic proccssing, a program
control unit (PCU) for fetching, decoding
and dispatching instructions and an ad-
dress arithmetic unit (AAU). It is a fully
static design.

A phase-locked loop (PLL) has been
added to allow the 56002 to use almost
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any available external system clock for
full-speed operation, while also supplying
an output clock synchronised to a syn-
thesised intemal core clock. In order to
achieve its performance levels, the 56002
multiplies up the frequency using the PLL
so that the user can obtain a high frequen-
cy of operation. The PLL allows the
56002 to run at 40MHz instead of relying
on a system’s master clock. <>
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NEW PRODUCTS

Heavy duty
soldering station

Scope Laboratories has released an al-
ternative version of its 100W heavy duty
soldering station.

This new model, designated SS-
BL:PSU, is designed for end users
such as auto clectricians and industrial
maintenance technicians, who want ex-
treme temperature resistance in the iron
hand piece.

When this Australian designed heavy
duty station is constantly used for heavy
terminations at close to its capacity and
in high temperature locations, the ex-
treme temperature tolerance of its
moulded black phenolic is appreciated.

For further information circle 242 on
the reader service coupon or contact
Scope Laboratories, PO Box 63, Niddrie
3042; phone (03) 338 1566.

Multi-display
TV signal meter

The Model 951 TV signal level meter
from Leader is claimed to be the world’s
first capable of displaying eight channels
simultaneously. It can be used for all
Australian UHF and VHF channels as
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Non-intrusive
2.5GHz probe

Hewlett-Packard has introduced a
wide-bandwidth, 2.5GHz active probe
that allows the high-speed digital hard-
ware designers and scientists to probe a
circuit accurately, without changing
its characteristics.

In the past, probing often distorted a
signal under test. This undesirable ef-
fect was especially problematic in
high-speed digital technologies such as
CMOS and ECL.

Circuits operating at higher frequen-
cies generally are more sensitive to probe
loading because the probe actually be-
comes part of the circuit under test. The

low input capacitance and high-input
resistance of the HP 54701 A prevent the
loading that often results when probing
a circuit.

The 0.6pF input capacitance helps en-
sure the 2.5GHz bandwidth, 140
picosecond rise time and 1% flatness.
The probe’s high DC input resistance of
100k, 0.5% DC gain accuracy and 10:1
division ratio provide excellent response.

Other specifications of the HP
54701A include 200V AC maximum
input voltage and 12kV electrostatic-
discharge protection. Its list price is
$3600, plus $1900 for the matching HP
1143A power supply.

For further information ring Hewlett-
Packard Australia on 008 033 821.

well as FM and CATYV, and measurement
is made with just one touch of a button.

Signal levels in the range 46 -
870MHz are displayed on a large, easy-
to-read backlit LCD display, all auto-
scaled, and with audio and video
carrier levels shown in both bar graph
and digital form. Four groups of eight
channels can be preset, and the data
saved in memory.

Automatic compensation is carried out
for variations in signal level that are re-
lated to frequency and temperature, so
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that high measurement accuracy is en-
sured. Also a peak detector circuit allows
the display of signal peak level.

Housed in a compact 213 x 120 x
200mm case, the 951 is powered by eight
D-size batteries, with an Auto power-off
facility operating about five minutes after
the last key activiation.

For further information circle 243 on
the reader service coupon or contact
AWA Distribution, 112-118 Talavera
Road, North Ryde 2113; phone (02) 8388
9000.
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New Lab 4 -
Everything you
need in a single
instrument!

Ideal for the professional and keen
hobbyist. Saves bench space.
High accuracy yet low cost. Just
check the features —

PR

Function Generator

@ Sine, square, triangle, skewed
sine, pulse, TTL level square

® Covers 0.02Hz to 2MHz

@ Output from 0.1Vpp to 20Vpp

@ Linear and Log sweep - 20ms
to 2s %nt) or 100:1 VCF (ext)

® 50€2/600¢2 output

Frequency Counter

® 1Hz 10 100MHz

® 15mV sensitivity to 60MHz

® 0.1 to 100Hz resolution

® 10msto 10s gate

@ 10MHz reference, with 5ppm
stability

® 8 digit display with
annunciators

Digital Multimeter

® 31/2digit LCO

® Auto/Manual ranging

® Vdc, Vac,Q, Adc, Aac functions

® (.5% basic accuracy

® Data Hold )

® Memory mode for relatiuve
measurements and zeroing Q's

Power Supply

® 3 1/2 digit voltage display

@® Triple output

® 01050V, 0.5A )

® 15V 1A and 5V 2A fixed

® 1mV ripple )

@ Full overload protection

Incredible value - $837.00 inc tax

$722.00 ex tax

DeSoldering
Tool — ESD*

Protected

@ Now with 100W ceramic heater

@ Sensor feedback digital
temperature contro

@ Work on up to 12 layer boards

® * Special antistatic housing and
zero crossover switching to
grotgct sensitive components

® Suction/Hot air blow switch —
suck for desoldering, blow for
SMD removal )

@ Optional surface mount kit

$482.50 ex tax

$579 inc tax

See the review in Electronics
Australia March 92 -
“Electronics Workbench is
certainly the easiest simulalor
I've ever used”

Peter Philips

The Electranics Lab you keep

simulate and testAAnalo? and
Digital Circuits without fa
hands on a single compgnent

Workbench®. Do it all with the
mouse — drag new parts from the
Eans bin, drop them onto the

Editing circuits is easy as wires
are re-routed automatically.

real circuits . No faulty parts! It's
the result of 10 years innovation
and thousands of students,
hobbyists and engineers have
been using the i
its introduction in 1988.
Analog Module includes

© Comprehensive parts bin

® Function Generator with sine,

® Oscilloscope with dual trace,
@ Bode Plotter for frequency

® SPICE Simulation plus transient

Digital Module includes
® Comprehensive parts bin with

® Word
® Logic Analyser with 8 channels,

® Logic Converter converts

Professional version has

Personal Plus

Electronic
Workbench

in your PC!
YES you can now build,

ying your
It's so easy with Electronics

readboard and click to run wires.

It's much faster than buildin

orkbench since

includes op-amps, zeners,
transistors etc

square, triangle etc

int/ext trigger, nanosecond
timebase upto 999MHz

responses and Bhase shift
(-200 to +200dB)

and steady-state simulation

ates, flip-flops, half adders,
|spla(¥s etc )
enerator up to 16x8-bits

int/ext trigger

between gate, truth table and
boolean

inhanced colour interface,
supports maths co-
Brocessor, Requires (BM AT or
S/2 with 286 or greater, hard
disk, 640kB RAM, Microsoft

SerialTest W

PC-based Protocol
Analyser & Data
Line Monitor

The new version of Serialtest
turns ANY PC into a full-featured
serial daté protocol analyzer —
even laptop and notebook
computers — for both
synchronous and async data.
erialtest unleashes the power of
your PC for data communications
testing with a simple, user-
friendly interface and either! The
new ComProbe plugs in to your
printer port. With Serialtesf and
your PC, there is no longer any
need to buy or rent expensive,
dedicated protocol analyzers.

The Serialtest package includes
Serialtest software and Frontline’s
RS-232 ComProbe™ adapter. The
ComProbe connects to your
computer via the parallel printer
port (no need for plug-in cards)
and allows Seriaitest to work with
both synchronous and
asynchronous devices.

Serialtest’s monitor mode shows
YOU exactly what information is
lowing between any two serial
devices — both data bytes and
control signals. Source mode
allows you to interactively
simulate either the DTE side or
IDCkE side of the communications
ink.

Serialtest Async is similar to
Serialtest, but is limited to async-
only testing. The package includes
Serialtest Async software and
custom cabling which works in
conjunction with the serial ports
on your PC.

Anyone who works with serial
data communication needs
Serialtest. Field service engineers
and system integrators wi
appreciate the portability and
ease-of-use. Communication
specialists and ne‘work
supervisors will enjoy the power
and flexibility. No matter what the
industry, Serialtest will prove to
be an indispensable tool.

mouse, EGA/VGA and DOS 3.0.
$429.00

rsion is
monochrome. Requires PC/XT/
AT or PS/2 , 2 floppies or hard
disk, 512kB RAM, Microsoft
mouse, CGA/EGA/VGA/
Hercules graphis adaptor and
DOS 3.0 or greater. ~ $299.20

from a Car

FEELING BLUE?

Then we have blue LEDs to suit in
3 and Smm with a water clear
case. 14mcd (typ) brightness at
20mA and 3.0V (typ). 5V reverse.
470nm wavelemgth and 30°
viewing angle.

Both sizes $3.95ea, $3.55 (10+),
$3.20 (50+), $3.00 (100+)

Run Your TV

Battery with
My-Power 200

Yes this hand-sized inverter will

run a 33cm TV for up to 6hours

froma 12V car batter¥,

® Gives 240V, 50Hz trom 12Vdc

® Rated to 400W surge (200W
ﬁeak and 140W cont).

® Has overload and undervoltage

rotection.

® Full 12 month warranty.

@ Measures only 50x135x74mm
and is great value at $180.00

8.30am to 5.00pm Mon to Fri. 8.00am to 12 noon Saturday.
Mail Orders add $5.00 min to cover postal charges.

Next day delivery in Sydney add $8.00.

All prices include Sales tax unless stated otherwise.

Tax exemption certificates accepted if the line value

exceeds $10.00.

BANKCARD, MASTERCARD, VISA, CHEQUES or CASH

cheerfully accepted.

NEW Telephone
Plug & Socket
Adaptors

Its easy to link telephone
equipment fitted with American 6
slot 6 pin plugs in to an Australian
system with our adaptors.

Four pins are wired. Adaptors are
a bit thicker than standard Aussie

parts.

American socket to Australian
socket 610 .
American socket to Australian
plug 605M $5.95

.. R @

Look at ALL these features ~

Protocals: Async, SDLC, Sync,
X.25, HDLC, SNA

Dala Capture: data bytes,
control signals, and error
conditions. Capture data to
RAM and directly to disk with
no file size limit.

Data Display:

frame/Packet level: one decoded
frame/packet per line.

Byte level: split-line DTE over
DCE or mixed using reverse
video for DCE.

Characters displayed in hex,
ASCII, EBCDIC, or Baudot.

Nonprintable characters
displayed using hex,
mnemonics, graphics,dots.

Captured data can be searched;
search patterns can include
wildcard characters.

Control Signal Display:

Live breakout box includes
timing diagrams and
counters.

Captured control signal
transitions can be viewed in
relation to captured data
bytes using timing diagrams.

Timestamping: Absolute or
relative display of event time.
Delta time and effective data
rate calculations.

Triggers: Character strings,
control signals, and error
conditions can be used to
activate and deactivate data
capture. String triggers can
include wildcard characters.

Device Emulation: Transmit
data entered from the
keyboard, Serialtest capture
files, or any DOS file. Modify
control signals. Use hardware
and software flow control
including user-defined XON/
XOFF characters.

Configuration Management:
Name and save an unlimited
number of configurations.

User Interfaces: Pop-up menus
and context-sensitive help
allow new users to be up and
running quickly. Command
line options can be used to
further simplify operation.

SerialTest Sync/Async with
Comprobe $2480.00 (ex tax)(
§2536.00 smc tax).Plug Pac

24.95. Allow 815 P&

SerialTest Async is still
$480.00. Demo disk $10.00
refundable on purchase

READER INFO NO. 31

Looking for Value

in Multimeters?

Then take a close look at these

APPA multimeters. Look familiar?
That's because they're sold under
different brand names.

It's called ‘Badge Engineering’ -

Appa makes the multimeter, bu
it's sold with someone else’s
name on it. And that means you
could pay a lot more than you

need to.

e've seen the top of the

line model selling at around $150
more than our price. So you're

gayin that much extra just for the
ran
It’s also an indication of how

label!

good Appa meters are that other
Fﬁoplle want to put their names on
em!

Extra tough for industrial
users

High energy fuse and PTC
protection against
gverloadin,

0-ring sealed case, swilch
and [acks against dirt and
maoisture

® Protective holster and tilt

stand with lead storage

Tes! probes have finger
shields and sleeved plugs
Thick walled ABS case and
shock mounted LCD
wilhstands 2m drop on 1o
concrete floor .
Unique rotary switch with
berrylium copper contacts and
gold plated pch

Model 103 & 105
® 4000 count
@ Digital update twice/second,

analog 20 times/sec

® 8 Functions - Vdc, Vac, Adc,

Aac, Ohms, Diode, Continuity,
Frequency, Capacitance

@ Data hold & Relative functions
® 0.5% dc accurac

$298.80 $249.00 ex tax

Ranges
Vdc1 SOOmV, 4V, 40V, 400V

Vac 4V, 40V, 400V, 750V

Adc 4-400mA, 10A

Aac 4-400mA, 10A

Ohms 4009, 4k, 40k<2, 400k<2

Frequenc
0

4MQ2, 40MCQ
10&Hz, 1kHz, 10kHz.

Z, 1MHz
Capacitance 4nF, 40nF, 400nF,
;I)JF. 4()§1F )
Model 105 has similar specs but

with improved accuracy of
0.1% typ on Vdc and 0.5% at

50Hz
$358.80 $299.00 ex tax

Geoff Wood Electronics Pty Ltd

(incinNSW)

229 Burns Bay Road,, Lane Cove West N S W
(Corner Beatrice Street)

Mail Orders to — P O Box 671, Lane Cove N S W 2066
Telephone : (02) 428 4111 Fax : (02) 428 5198
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NEW PRODUCTS

Three-phase EMI filter

Siemens has available a new filter —
the B84143 — for interference suppres-
sion of frequency converters of the kind
used to control three-phase motors.

Particular emphasis has becn laid on
adequate damping, even at low frequen-
cies, of the mainly asymmetric high inter-
ference levels that occur in converters.

The B84143 is a mains filter for three-
phase systems without a neutral conduc-
tor, designed for nominal voltages of
440250V (50/60Hz). It is available in
three versions: 3 x 16A, 3 x 35A and 3 x
75A. Insertion loss is 55dB (measured
asymmetrically), in the 16A version,
50dB in the 35A version, and 35dB in the
76A type.

For further information circle 248 on
the reader service coupon or contact
Siemens Electronics Components, 544
Church Street, Richmond 3121; phone
(03) 420 7716.

Clock oscillators

AVX/Kyocera has introduced a com-
plete range of crystal clock oscillators,

capable of accommodating all timing ap- .

plication requirements.

The first in the range is the KXO series,
which provides a selection of drive out-
puts for TTL to HCMOS applications. Its
frequency coverage is from 1.84 -
75MHz. These devices are in a 4-pin
DIL package.

The 386 series of clock oscillators is
approved by Intel, and drives the Intel
386 processor without the need of a clock
generator or buffer IC. The oscillators
have a high load capacitance of 150pF, a
duty ratio of 45/55 and disable/enable
functions, and are available in standard
frequencies of 20, 32,40 and SOMHz.

For further information circle 249 on
the reader service coupon or contact
ACD, PO Box 139, Bayswater 3153;
phone (03) 762 7644,
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40W switchmode

power supply

The Computer Products NFS41
switchmode power supply is a cost-effec-
tive universal input switching supply that
mechanically replaces the industry-stand-
ard 40 watt power supply.

Universal input voltage eliminates the
need for an external 115/240V AC system
switch and cable assembly, saving cost
and assembly time. Failures due to im-
proper input voltage are eliminated,
lowering total power supply cost and im-
proving end-customer satisfaction.

The NFS42 is a multiple output unit
providing +5.1V and +/-12V, +5.1V and
+24V and -12V, and +5.1V and +/-15V,

with peak outputs, lasting for 60 seconds.
The input voltage is 85 - 264V AC, 47 to
440Hz.

This continuous wide input range al-
lows the power supply to operate to volt-
age dips down to 85V AC, and with an
input of 220V AC can provide a hold-up
time of 75ms.

Full output power is available up to
an operating temperature of 50°C, and
20 watts up to 70°C. Other features in-
clude over-voltage protection on the
5V, line regulation of 0.3% and short cir-
cuit protection.

For further information circle 241 on
the reader service coupon or contact
Amtex Electronics, 13 Avon Road, North
Ryde 2113; phone (02) 805 0844.

Improved UPS
Deltec has recently introduced five new
UPS’s offering protection up to 2000VA
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for computers, workstations and net-
works: the Powerite PR400I, PR600I,
PR900I, the PR12501 and the PR2000L
These units have two features which help
to preserve UPS batteries for the times
when they are most needed.

First is the special SmartBoost feature,
which preserves batteries from brownout
drainage.

In a voltage dip 12% below nominal,
SmartBoost will boost the voltage to
within normal limits before it reaches the
computer, and continue to operate under
these conditions without draining the bat-
teries.

The second feature is an adjustable
dipswitch for raising the upper voltage
limit. This makes an allowance for con-
sistently higher incoming voltage, which
would otherwise cause battery power to
be triggered on frequently.

For further information circle 245 on
the reader service coupon or contact On-
line Control, 2/7 Waltham Street, Artar-
mon 2064; phone (02) 436 1313. &>






SPRING INTO LODESTAR

We've got it AllTY
BEAT THESE PRICES!!

MODEL: SG-4162AD $429
‘ win
! i

P-.

RF SIGNAL GENERATOR/COUNTER
GENERATOR:

Freq. Range 100KHz-150MHz in 6 Ranges; RF
Output 100 m Vrms: Modulation Int. 1KHz(30%}),
Ext. 50Hz-20KHz: X'tal OSC 1-15MHz{HC-6U).
FREQ. COUNTER

Freq. Range 10Hz-150MHz; Gate Time 15,0.1S;
Accuracy + 1 Count; Sensitivity 35m V-50mV
(10Hz-150MHz}.

MODEL: AG-2603AD $429

“ :
- sl .:,
L I -
® . =

tage

AUDIO GENERATOR/COUNTER
GENERATOR:

Freq. Range 10Hz-1MHz; Wave Form Sine/Square:
QOutput Level Sine: 8 Vrms, Square: 10 Vp-p.
Attenuator 0, -20dB, -40dB and Fine Adjuster
FREQ. COUNTER

Freq. Range 10Hz-150MHz; Gate Time 1S, 0.1S:
Accuracy + 1 Count. Sensitivity 35m V-50mV
{10Hz-150MHz).

MODEL: SG-4160B $244

.'}.‘a‘ . :-

RF SIGNAL GENERATOR

Freq. Range 100KHz-150MHz in 6
Ranges

RF Output 100 m Vrms

Accuracy + 3%

Modulation Int, 1IKH2z(30%)
Ext.50Hz-20KHz

Xtal OSC 1-1SMHz(HC-6U)

Attenualor Hi-Lo(-20dB)

MODEL: AG-2601A $244

AUDIO GENERATOR

Freq. Range 10Hz- 1MHz
Accuracy +3% + 2Hz
Wave Form Sine/Square
Output Level Sine: 8 Vrms

Square: 10Vp-p
Attenuator 0, -20dB. -404dB and

Fine Adjuster

MODEL: FC-5250C $230

AP - ey
e

-
o

FREQUENCY COUNTER

Freq. Range 10Hz-220MHz

Gate Time 0.18, 18

Accuracy + 1 Count

Max. Input 10Vp-p

Input Sens 30mV {10Hz-200MHz)

FREQUENCY COUNTER

Freq. Range 10Hz-600MHz
Gate Time 0.18,18. 108
Accuracy +1 Count
Max. Input 20Vp-p
Period Range 100ms™1ms

20mV 100Hz-100MHz
50mV 100Hz-600MHz

Sensitivity

MODEL: SG-4110A $2,6853

AM/FM STANDARD SIGNAL
GENERATOR

PAL PATTERN GENERATOR

Freq. Range 100KHz-110MHz
Display 6 Digit LED display Freq. Range 38.9.55.25. 17.25
Resolution 100Hz MHz
(100-34,999MHz) RF Output 10mV, 75 Q
1KHz {35MHz-110MHz2) Sub Carrier 4.43361875MHz +
Accuracy Within + {5x10-5%1 50Hz
Output Range -19 dB y -99dB u, 1dB Video output: 1Vp-p
Step Impedance 750
Impedance 50 2 VSWR 1.2

POWER SUPPLY (SINGLE OUT-PUT)

tdode! véft‘;;i'a("c'v, CS?:;tTP:tC) Riice
PS303  0-30VDC 0-3A $260
PS305  0-30VOC 0-5A $300
8110 0-60vVDC 0-3A $410
8112 0-60VDC 0-5A $525

Over load and short circuit protection
Current can be Itmited from 0-3A or 5A

POWER SUPPLY (DOUBLE OUTPUT)

C.'_‘!E")L-u_
’lt‘lﬂctd

Model vgggseta(rc‘:tw CS?:::TQC) Price
PS-3030 + 0-30VDC _ 0-3A $485
PS-3050 + 0-30VDC  0-5A $510

8108 + 0-60VOC _ 0-3A $695

8109 + 0.60VDC__ 0-5A $905

Over load and short circuit protection
Current can be limited from 0-3A or 5A

MODEL: PS-2243 $199
MODEL: PS-2245 $242

POWER SUPPLY (SINGLE OUTPUT)

MODEL OC OUTPUT PRICE
PS-2243 b 1
12-24V 3A
0-12V 5A $242
ps-2245 | 002 A %2

Over load and short circuit protection

MODEL: 8202(3A) $560
MODEL: 8203(5A) $6253

DIGITAL POWER SUPPLY
(DUAL OUTPUT)

Output Voltage 0- + 30V with Fine Adjuster.
Output Current 0-3A(5A) Adjuster:

Load Regulation 0.02% + 3mv; Line Regulation
0.02 + 3mv; Noise and Ripple 0.5m Vrms;
Protection Over Load and Short circuit: Indication
3% Digit LED Volt Meter X 2 Current Meters;
Accuracy + 0.5% + 2 Digit:

The full range of LODESTAR Test & Measurement Equipment is available through

All Prices inclusive of Sales Tax MA CSER V’CE

Government and Education
Prices Available

SPECIALISTS IN NEW AND USED SCIENTIFIC EQUIPMENT

26 Fulton Street, Oakleigh South, Vic. 3167. Ph: (03) 562 9500 Fax (03) 562 9615.
CALL OR FAX US NOW
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Japan caves in on
US chip trade

With time running out, Japan’s
electronics industry has caved in to
mounting fears of US reprisals for its
country’s failure to open its domestic
chip market to foreign vendors.

In a new emergency agreement,
Japan’s 10 largest chip consuming com-
panies agreed to dramatically increase
the purchase of US and other foreign-
made chips by the end of this year.

Under the terms of the agreement be-
tween the US semiconductor industry
and representatives from Japan’s
electronics industry, the Japanese com-
panies will purchase an additional
US$600 million worth of foreign semi-
conductors this year in order to help their
country meet the terms of the second US-
Japanese chip trade agreement.

Currently, Japan appears to be 6%
short of the 20% foreign market that
must be achieved by the end of this
year under the terms of the chip trade
agreement.

In addition, the new agreement states
that when the Japanese economy
recovers, foreign chip suppliers will
receive a much larger share of any new
chip purchases. Included is a plan that
will ask the chief executives of Japan’s
80 largest electronics companies to issue
formal company policies for encouraging
the purchase of foreign made chips.

The agreement was hammered out by

the US Semiconductor Industry Associa-
tion and the Electronics Industry As-
sociation of Japan just a week after
President Bush announced a thorough
govemnment review of the chip trade
agreement. That decision indicated that
Bush was finally gearing up to put sanc-
tions into place, in retaliation for the lack
of progress on the market access issue.

The move apparently sent a shockwave
through the Japanese electronics in-
dustry. Industry and government agen-
cies in Tokyo tried to blame Japan’s
recession for the stagnant foreign market
share. But a strong undercurrent of con-
cern over sanctions appears to have
resulted in a need for drastic action to
satisfy the 20% market share demand.

At the EIAJ, chairman-elect S.Itoh, a
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An artist’s impression of the new 150,000 sq.ft. facility which Motorola is
building in the People’s Republic of China. Located In the Tianjin Economic and
Technology Development Area (ETDA), the plant will be completed in 1993 and
will perform assembly and final test operations for a variety of products.

senior executive with NEC, said the new
agreement “gives fresh thought to our ef-
forts in meeting the agreement. Our new
agreement is very positive. Our mission
is to avoid any potential misunderstand-
ings that might lead to the imposition of
sanctions.”

SIA representatives said they were as
surprised as anyone to have reached the
agreement with the EIAJ. When they ar-
rived in Tokyo for a round of discussions,
the SIA expected a confrontational
climate. Instead, they found Japan had
caved in to the mounting pressures to
open its protected chip market.

AMD loses microcode
case with Intel

In a major setback for Advanced
Micro Devices, a 10-member San Jose
jury has concluded that AMD failed
to prove it has the right to make use
of the Intel microcode under the
terms of a 1982 technology licensing
agreement with Intel.

At the same time, the jury also ruled
that Intel failed to show it disagreed with
AMD on the meaning of the language of
the agreement, at the time it was signed.

For AMD, the ruling means the com-
pany will have to delay introducing its
next generation 486 compatible proces-
sor until the company has developed a
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new compatible microcode that won’tin-
fringe on Intel’s technology and
copyrights. Work on such a microcode
has reportedly been in progress for
some time, It also means Intel may be
able to collect tens of millions of dollars
in damages from AMD. Intel vowed it
would ask the jury to bar AMD from sell-
ing any 287 math co-processor chips and
to award Intel damages based on AMD’s
illegal sale of the 287’s incorporating the
disputed microcode.

AMD’s stock, which had already
slipped from more than $22 earlier this
year to US$14.50, took a $5.50
plunge to US$9 on the day following the
jury’s announcement. At this time,
AMD’s lucrative 386 business appears
isolated from the jury ruling, even though
it incorporates the same microcode.

Earlier this year a state arbitrator
granted AMD full rights to the 386, in-
cluding its microcode after finding Intel
guilty of breaching a 10 year technology
exchange agreement with AMD,

At AMD, company chairman Jerry
Sanders said he was disappointed with
the jury’s verdict. “We believe the ver-
dict is inconsistent with the evidence
presented.”

Sanders added that the jury of ordinary
citizens was confused about the in-
tricacies of the technologies involved and
said AMD would ask presiding judge






William Ingram to overturn the verdict
and rule himself on the legal meaning of
the wording of the agreement.

While conceding the decision will send
AMD engineers back to the drawing
board in having to come up with a new
microcode, Sanders expressed con-
fidence that his company will continue to
play a major role in the X86 market.

Ross Perot regrets
not buying Microsoft

Not buying Microsoft is a decision
Ross Perot says he has never forgiven
himself for. It seems that in 1979, when
Perot was still head of Electronic Data
Systems, he met on several occasions
with Bill Gates to discuss a possiblé ac-
quisition of Microsoft.

Mind you, that was well before the
IBM PC bonanza, when Microsoft was
mostly selling M80 cards for the Apple I
and related products. Microsoft with 28
employees was doing a brisk US$2 mil-
lion business, but Gates’ asking price of
US$40-60 million seemed overpriced.

Today, Perot, who may well end up in
the White House this November, remem-
bers the incident well. “Gates gave me
an opportunity to buy a ringside seat. He
has never kidded me about that, but I
think if the shoe was on the other foot,
I'd probably needle him.”

“I should have just said: ‘Now Bill,
you set the price and I'll take it
Whatever you think is fair’,” Period said.

Gates, for his part, said he was
‘bowled over’ by EDS’s US$1 billion
size. He recalled he even got a rare
haircut before his first meeting with
Perot. Gates was also interested in link-
ing up with EDS to get Microsoft into
the corporate software market. “We
thought: Hey, these guys can help put
micros into these big corporations and
proliferate the micro-based idea.”

Perot said he was impressed with
Microsoft and the people working there.
‘““My satisfaction wouldn’t have been in
all the money I could have made. It
would be in the day-to-day contact with
Bill and the people at Microsoft, in
watching them do it.”

US computers to
be more efficient

The US Environmental Protection
Agency (EPA), in cooperation with six of
America’s largest computer makers, has
announced a program to make millions
of personal computers sold each year
more energy efficient.

The so-called ‘Energy Star Computer
Program’ (ESCP) would save businesses

and individuals as much as US$1 billion
in electric energy expenses.

Starting in 1993, the EPA will grant an
ESCP certificate to computer makers
who incorporate the so-called ‘sleep
mode’ feature into their desktop system.
The sleep mode automatically powers
down a system when it is not used for a
certain amount of time, while retaining
all of the data that may not have been
saved to disk yet. Companies will be
allowed to attach the ESCP logo onto
their computers and use the logo in
their advertisements.

The EPA is trying to reduce the vast
amount of energy wasted when com-
puters are left on all day and night, even
though they may be used only a few
hours during the day and not at all at
night. In many companies, leaving the
system on at night is a mandatory proce-
dure, Other computers are left on in order
to receive faxes, E-mail, and other data
electronically. A lot of companies today
are interested in being ‘green’, and we
are building on that”, commented Eileen
Claussen, director of the EPA’s Office of
Atmospheric Programs.

The EPA program was endorsed by
IBM, Apple, Hewlett-Packard, Compagq,
Digital Equipment and NCR.

H-P packs 20MB
on 1.3" hard drive

If Seagate’s new 1.8" 65MB disk drive
wasn’t impressive enough, Hewlett-
Packard is jumping into the minidrive
market with a drive that packs 20MB on
a disk with a diameter of just 1.3".

The so-called ‘Kittyhawk Personal
Storage Module’ will be marketed by H-
P for use in pen and palm-size com-
puters, but also in new generations of
machines that never before incorporated
disk drives — including fax machines,
intelligent copiers, cameras, printers, per-
sonal digital assistants (PDAs), medical
equipment, and even in cellular phones
for voice mail purposes.

The Kittyhawk, which uses a new
ultra-small read/write head from Read-
Rite in Milpitas, will be manufactured
for H-P by Japan’s Citizen Watch Co.
The drive is so tiny, it is held together by
screws too small to be visible to the
naked eye.

Industry analysts said the 1.3" drive
will be in a class by itself, Its limited
storage capacity voids applications in the
notebook computer market, where most
machines come with 60MB or more in
order to handle operating systems such as
Windows'3.1.

Instead, the Kittyhawk will be compet-
ing with solid-state memories such as the
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Flash memory cards from Intel and
others. Although solid state memories
have a definite reliability advantage, the
Kittyhawk, at US$250 in volume quan-
tity, costs but a fraction on a per-
megabyte basis.

High-tech execs

flock to Perot

A new poll taken by the American
Electronics Association shows 55%
of US high-tech executives now
favour Ross Perot as president of the
United States.

President Bush came in a distant
second, with 39% of the 408 executives
favouring the President. Democrat Bill
Clinton is well advised not to spend
much of his campaign budget on trying
to convert the high-tech executive class,
where only 4% would vote for him.

In general, Perot now commands a 35-
38% preference among voters across the
US compared to about 25% for both
Bush and Clinton. .

“The AEA numbers are pretty amaz-
ing. The bottom line is that Bush will
lose California. And without California,
Bush is dead”, said Richard Carlson,
president of Spectrum Economics, a
Mountain View consulting firm.

Critics of the AEA poll say the num-
bers are artificially high because a large
percentage of the AEA’s 4000-company
membership is based in California,
where Perot has been more popular than
on the East Coast.

Supercomputer runs

at 34 Gigaflops

Supercomputer vendor NCube, of
Foster City in Silicon Valley has an-
nounced a new 8200-processor-based
massively parallel processing computer
that it claims will deliver 34 gigaflops
(34 billion floating-point instructions per
second) of computing power. The com-
pany also announced plans for a com-
puter that will achieve the ‘Holy Grail’ of
computing power: one trillion flops.

Besides 8192 microprocessors, the
new 2S computer also has a whopping
512 gigabytes of main memory. At a
starting price of just US$360,000, the
machine costs less than US$1000 per
megaflop.

NCube founder Lawrence Ellison, who
is also chairman of Oracle Systems, said
NCube is currently working on a third-
generation machine that will not only
break the teraflop barrier, but will smash
it. The machine will reportedly process
as many as 6.5 trillion instructions per
second, but could cost as much as
US$200 million. <>
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Computer News
and New Products

Graphics engine
for Windows e : .
The Actix GraphicsENGINE card, | e ¥ N Gt ghs

Phivvs,

based on S3 Inc’s 86C911 70MHz chip,
delivers up to 30 times the Windows
speed of a standard VGA card, of 12 < XL A :
times the speed of a Tseng Labs ET4000 ' | OB i et : Ry U i
based card. ——— s i

Fitted with 1IMB of VRAM, it drives
VGA, Super VGA and Multi-Sync
monitors, such as the new 15" NEC
4FG, at up to 1024 x 768 resolutions
with 256 colours and with a flicker-free

" 72Hz refresh,

The Actix GraphicSENGINE uses the ;
S3 processor to allow graphics process- T R
ing to be handled on the card, rather than AT | )
on the computer CPU. This can allow
286 and 386 Windows systems (o per-
form at 486 levels, with significant price  tura, Cadkey and others. An IBM MCA  the reader service coupon or contact
savings. Software drivers are included version is also available. Sprinter Products, Level 1, 22 Darley
for Windows 3.X, AutoCAD, GEM/Ven- For further information circle 161 on  Road, Manly 2095; phone (02) 977 8155.

.2 ! )‘
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Mathcad ‘handbooks’ Mathcad automatically calculates the VET 6.9

answers within ic'Handbook. The new version of the Australian an-

By double-clicking on the entry, you jyiral software, VET is now available.
can paste the answer into a Mathcad  Apart from looking for additional new
document — along with its correct units!  yinyses, including Micro Cops, Pogue,

The Handbooks are; Mathcad Stonehenger, Squawk, Padded and
Treasury of Methods and Formulas Mummy 1.2, VET 6.9 has several new
($180); Machine Design and Analysis features. VET now encrypts itself when
from Hicks’ Standard Handbook of En-  you install it, with each version using a
' ; gineering Calculations, with 125 prac-  different encryption algorithm. This
T e oo e e | tical calculations and procedures makes it very difficult to write a virus
Lo mERE e . ($180); and the CRC Materials Science  specifically targeted at VET. Also when

St S .| ‘é and Engineering Handbook, with 140  VET removes a virus from a file, it auto-

tables of data, bit mapped illustrations  matically rechecks the file to ensure it is
and Mathcad plots ($240). completely safe.

Mathcad now has three Electronic To operate these Electronic Hand- The price of VET 6.9 is still $90 for a
Handbooks to give you instant access o books, you need Mathcad V3.1 for Win-  single copy, and educational prices apply
the formulae, methods, diagrams and dows, which retails at $650. For further for all schools, colleges and universities.
tables which you rely on every day. information circle 162 on the reader ser- For further information circle 164 on

You can also modify these formulae vice coupon or contact Hearne Market-  the reader service coupon or contact

for specific calculations. When you ing Software, 36/458 St Kilda Road, Cybec, PO Box 205, Hampton 3188;
change parameters, plots and variables, Melbourne 3004; phone (03) 866 1766. phone (03) 521 0655.

File [da Tem Mot Graplucs Windwe Hcip

These equatons are bom the
3RCN0n  the tacks | leciree
Handbek oa st basnag
naatyss with the nembert 101 ser
Apphe shon
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1 1nm | witer s nquahon
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MAESTRO PTY LTD \
A FULLY FEATURED HIGH SPEED MODEM 1S NOW AVAILABLE
* 9600 BPS « Hayes Compatible » Constant Speed Interface « Non Volatile Ram «
+ 12 Mth. Warranty « DTE Speeds to 38400 BPS « Tone or Pulse Dialling «
* 4 x 36 Digit Number Store * Speed Buffering « Extended MNP Commands + L
+ V.42 Error Correction * V.42 bis compression

*including tax

UNIT 2, 13-15 TOWNSVILLE ST, FYSHWICK. ACT 2609 PH: (06) 239 2369 FAX: (06) 239 2370
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Audio port

The MicroKey Audio Port, manufac-
tured by Video Associates of Austin
Texas, is an external digital audio record
and play device that plugs into the paral-
lel port of any DOS/Windows based PC.
It measures only 60 x 90mm.

Laptop and Notebook users will now
have access to Multi Media applications,
as there are no cards to insert — the
microphone and speakers simply plug
into the Audio Port.

Using ADPCM 3:1 compression,
Microkey allows you to record high
quality audio without using up all your
available hard disk space. In fact one
minute of narrated voice recorded at
16kHz sampling rate will take up ap-
proximately 480KB. The Audio Port has
selectable sampling rates ranging from 8
to 44kHz. The Audio Port will play
SoundBlaster and Microsoft MPC files,
as well as its proprietary MicroKey for-
mat. Audio can also be recorded and
played back using the Windows 3.1
‘Audio Recorder’ function, making audio
recording even easier.

For further information circle 165 on
the reader service coupon or contact
Lako Vision, 1/45 Wellington Street,
Windsor 3181; phone (03) 525 2788.

‘Workstation
doubler’

Industrial Computer Source (ICS) has
released its keyboard and monitor ‘Sta-
tion Doubler’. This gives you two work-
stations from one computer, by enabling
you to connect a second keyboard,
monitor and mouse — the second station

being as far as 24m away from the com-
puter.

The Station Doubler can also be
hooked up to any automated machinery,
robotics, motors, gauges, starters and in-
struments that have a monitor and key-
board output port, and is compatible with
IBM protocols for the video and key-
board signals. It is a hardware system
only, with no memory overheads nor
software drivers required.

For situations where either an addition-
al workstation is required on a LAN sys-
tem, or there are only two users on a
system, the Station Doubler provides a
cheap alternative to the cost of installing
a LAN or adding additional adaptor
cards, software, and possibly another
computer.

For further information circle 166 on
the reader service coupon or contact In-
terworld Electronics & Computer In-
dustries, 1G Eskay Road, Oakleigh South
3167; phone (03) 563 7066.

High speed modems

Telebit Corporation has released two
new powerful high-speed modems: the
WorldBlazer modem, which delivers
ransmission speeds in excess of
70,000bps, and the QBlazer, which is a
portable V.32 modem.

A high-performance V.32 bis/Turbo-
PEP modem, the WorldBlazer is a
powerful standalone modem and net-
working tool. Telebit’s PEP (Packetised
Ensemble Protocol) technology enables
the modem to take advantage of the en-
tire bandwidth of the telephone line, and
maintain connections on lines that

World’s smallest fax machine

The Ricoh FAX PF1 measures a tiny
275 x 180 x 54mm and weighs only
2.5kg. This qualifies it as the world’s
smallest fax machine — and it has an
entry in the Guinness Book of Records to
prove it!

The PF1 accepts and transmits full
A4 size documents, and comes with
its own rechargeable Battery Pack which
can print 30 A4 pages before requir-
ing a recharge.

It can also be powered from a car
battery, with the addition of a Car Adap-
tor, or from the mains with the optional
AC adaptor.

To use the fax, all you need is a normal
telephone line, or a cellular phone with
the appropriate interface. And to reduce
transmission errors, the PF1 is equipped
with Ricoh’s Error Correction Mode
which automatically re-sends any
damaged data.

Transmission of an A4 page takes ap-
proximately 34 seconds and the PF1
doubles as a mobile photocopier, giving
crisp, clear copies of A4 size documents
in seconds.

The recommended retail price for the
PF1 is $3,850 (including tax), plus $480
for the AC adaptor.

For further information circle 163 on
the reader service coupon or contact
DBE Australia, 12 Barcoo Street, East
Roseville 2069; phone (02) 415 9444,
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latest programs

Quick Box -

A Filter -

P Filter -

Speaker Modeling -
Listening Room -

30 days !

Measurement System
* demo disk available

Speaker design

CALSOD 1.20H -
Australian and powerful
3only @ $99*#

Ee e ———— .}
LEAP - now modular - buy

what you need, when you
need it. New Demo version
- full program function for

from $149#
LMS Ver 2.0 - Loudspeaker

# comprehensive data available

ﬁ

$55
$49
$49
$49
$43*

$1490*#

P.O.box 50, Dyers Crossi

ME Technologies

(an ME Sound Pty Ltd subsidiary )

| = 06550 2254, fax 5502345)

NSw2429

New EA publication:
PC-BASED

CIRCUIT
SIMULATORS

AN INTRODUCTION

Programs capable of simulating the
performance of complex analog cir-
cuits can now be run on many per-
sonal computers, heralding a new era
in the design of electronic equipment.
In the future, much of the tedious de-
sign hack-work will be performed on a
PC, providing faster and more accu-
rate results than bench testing.

Find out more about this rapidly grow-
ing technology, with our new publica-
tion PC-Based Circuit Simulators.
Based on a popular series of articles
run recently in the magazine, it pro-
vides an easy to read introduction to

circuit simulators, plus an

evaluation of the main simulation
packages currently available.

Now available for only $2.95
from your local newsagent — or
from Federal Publishing Book-
shop, PO Box 199, Alexandria
2015, for $4.95 including P&P.

unbiased
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COMPUTER PRODUCTS

modems using conventional technologies
are unable to sustain.

In addition to its implementation of the
V.32bis standard with transmission
speeds of 14,400bps uncompressed, the
WorldBlazer’s TurboPEP mode adds an
additional modulation which operates at
speeds up to 23,000bps uncompressed.
This enables the modem to achieve
theoretical throughput rates of up to
92,000bps using built-in V.42bis data
compression.

WorldBlazer is designed to accom-
modate DTE to DLE interface speeds up
to 115,200bps, ensuring the highest pos-
sible compressed throughput speeds.
V.32 bis also offer real-time, interactive
communications with non TurboPEP
modems.

PEP technology, first implemented
with the TrailBlazer product family,
divides the voice bandwidth of a tele-
phone line into 511 separate channels,
analyses their data-carrying capability
and then selects the quantity of data to
send on each channel. As line noise in-
creases, TurboPEP modems have the
capability to gradually reduce the trans-
mission speed in 10bps decrements, to
maximise error-free transmissions.

The other new model is the QBlazer.
Measuring just 25 x 25 x 25cm, this is a
very small, powerful V.32 modem. Sup-
porting nine-volt battery operation, it is
capable of transmission speeds of
9600bps uncompressed, or up to
38,400bps with built-in V42 bis data
compression. The QBlazer is compatible
with both PC and Macintosh computers.

Pricing is around $2000 for the World-
Blazer and $1600 for the QBlazer. For
more information circle 168 on the
reader service coupon or contact Net-
Comm Australia, PO Box 379, North

Matrix printer
runs at 500cps

The new Model
E850 Matrix printer
from Facit has a char-
acter printing speed of
around 500 characters
per second.

It offers high
throughput of more
than 400 pages per
hour, high print quality
and the potential to
print original plus up to
five copies. Paper handling provisions
include paper parking and zero tear-off,
with an optional integrated printer stand
which makes paper handling even more
convenient.

The Facit E850 can be used with a
wide range of computer systems, with
dual/parallel or serial/parallel interfaces
managed by an auto-poll feature that
enables simultancous connection to two

computer hosts. Options include IBM
Twin-Ax or Co-Ax interfaces and DEC
emulation. Target applications include
printing of listings, plus single and multi-
part forms and documents incorporating
OCR and colour printing.

For further information circle 167 on
the reader service coupon or contact El-
measco Instruments, PO Box 30, Con-
cord 2137; phone (02) 736 2888.

High-frequency
SPICE simulator

Hewlett-Packard has released the HP
Impulse, a high-frequency transient
simulator that expands the applications
of time domain simulation in high-fre-
quency analog, high-speed digital and
package-modelling applications.

HP Impulse builds upon the
capabilities of the SPICE transient
simulator, which it claims compromises
accuracy for many applications because
it operates only with time domain infor-
mation. HP Impulse allows the mixing of
time and frequency-domain information
in the same environment. At the same
time it is compatible with most functions
of Berkeley SPICE.

By including frequency-domain infor-
mation, HP Impulse makes available new
categories of accurate models and

measured data. These include physical
models of transmission media and dis-
continuities such as microstrip, stripline
and coplanar waveguide. Previously,
users of transient circuit simulators were
forced to model equivalent circuit net-
works to emulate a frequency response.

Models made using this method were
limited because they did not include dis-
persion or skin-effect loss, which are fre-
quency-dependent effects. There are also
thousands of transistors and FETs
prespecified in S-parameters by their
manufacturers.

For high frequency analog circuit
designers working in frequencies from
megahertz to terahertz, phase-lock-loop
analysis, oscillator startup and digital
communication circuit analysis are
problems that now can be solved with
transient simulation. These solutions are
now possible because HP Impulse takes

Ryde 2113; phone (02) 888 5533.

Australian bomputers & Peripherals from JED... Call for data sheets.

The JED 386SX embeddable single board computer can run with
IDE and floppy disks, or from on-board RAM and PROM disk. it
has Over 80 I/O lines for control tasks as well as standard PC 1/0.
Drawing only 4 watls, it runs off batteries and hides in sealed

boxes in dusty or hot sites.

It is priced at $999 (25 off) which includes 2 Mbytes of RAM.

JED Microprocessors Ptyv. Ltd.
Office 7, 5/7 Chandler Rd., Boronia, Vic. 3155. Phone: (03) 762 3588 Fax: (03) 762 5499

Programmer.

. -
$300 PC PROM

Need to programme PROMs from your PC?

This little box sunpiy plugs into your PC or Laptop's paralle! printer
port and reads, writes and edits PROMs from 64Kb to 8Mb.
It does it quickly without needing any plug in cards.

oM
gy
Jéb’ prod —

AN -
'\/ﬁles tax exempt prices)
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into account transmission-line effects of
circuit layout and makes more accurate
device models available to the designer.

HP Impulse, integrated with HP
Microwave Design System, starts at
$48.,900. Deliveries are expected to begin
in December 1992,

For further information ring Hewlett-
Packard on 008 033 821.

Laser printer has
inbuilt sharer

Siemens has launched a shared inter-
face version of Mannesman Tally’s
heavy workload, high performance laser
printer, the MT911. The printer allows
four users to be connected simultaneous-
ly, resulting in higher throughput for
lower cost.

The sharer has four built-in serial inter-
faces, with 256K of buffer space on each
port. The machine automatically
switches data to the active interface, thus
enabling each system to be freed quickly.
If the printer is busy, jobs are automat-
ically placed in a queue.

For further information circle 169 on
the reader service coupon or contact

Real time
DSP for Macs

The NB-DSP2305, from National In-
struments, is a high performance digital
signal processing (DSP) and analysis ac-
celerator board for Macintosh II and
Quadra computers.

The board has a 40MHz version of the

TI TMS320C30 32-bit floating-point
DSP chip that delivers 40MFLOPS of
processing power, 64K words of zero
wait state memory, and a NuBus master
interface that can directly access Macin-
tosh NuBus boards.

Serial data from the company’s
dynamic signal acquisition boards can be
sent over the Real-Time System Integra-
tion (RTSI) bus directdy to the NB-
DSP2305, while the Macintosh is con-
currently using the bus.

The NB-DSP2305 can be programmed
with the company’s NI-DSP, LabVIEW,
and DSP Developer Toolkit software
packages.

National Instruments now includes its
NI-DSP high-level, ready-to-go digital
signal process (DSP) software library at
no charge, with its DSP plug-in boards
for PC AT and Macintosh NuBus com-
puters. NI-DSP includes 32-bit, single-
precision,  floating-point  analysis
functions for Fourier and spectral
analysis, digital filtering, waveform
generation, statistical analysis, - vector
and matrix algebra and numerical
analysis.

For further information circle 170 on

Siemens  Advanced  Information : )

Products, 544 Church Street, Richmond the feader service coupon or contact Ma

3121; phone 003 032 954. Ringwood 3134; phone (03) 879 9422.
7
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SETUP LAYERS & COLORS

Introducing the Protel advantage.

Protel for Windows:

Visible — ]

Protel for Windouws is an entirely new Printed Circuit Board design system created for Windows 3. Protel for Windouws
brings the professionalism of Protel's proven PCB design software to the highly productive Windows 3 environment.
New Protel users will start designing sooner and experienced users will work more efficiently than ever. In 386
advanced mode. Windows 3 provides virtual memory capability, which allows advanced PCB users to design without
restrictions on the total wwimber of components. nets, tracks, etc. Protel for Windows supports the multiple document
interfuce (MDI) standard. Any number of files can be loaded

at the same time, using standard Windows routines, to move
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NIGHT VIEWER BARGAINS

A very smail telescopic
monocular IR viewer. The
assembied scope has

high quality military grade
optics, and employs a
prefocussed IR image
converter tube. This tube
has a useful response

from 600-1300 nM, thus
also making it useful

when working with IR LEDs,

is supplied with a power sup

a belt clip: Also supplied! At
fraction of its real value!
(Item N

We can also supply the
same monocular viewer
with its original power
supply. Powered by a
single 1.5V C type battery.
In this case all that is
needed is connecting the

via a coaxial cable, which is
(tem N

scope to the power supply unit ~

and IR laser systems. The

scope has provision for a coaxial E.H.T. connection, and

ply kit, that features a ready

assembled inverter on a small PCB. The power supply
easily fits into a small plastic case, and can be fitted with

a very small 5269

0. 0121)

$289

also supplied.
0. 0122)

VISIBLE LASER
DIODE
POINTER-PEN

Suit teachers, doctors,
businessmen, and other
professionals. Improve
and enhance all your
presentations. Not a kit,
but a complete
commercial pen sized
laser pointer at an
incredible price!

ON SPECIAL AT

$180

Small pen sized body.
Runs on two small AAA
battery. Battery life: 2-10
hours. Visible SmW red
(670nM) laser. Projects a
visible red spot at more
than 50 metres. As used
for medical treatment by
doctors and
acupuncturists.

(ltem No. 0101)

FLUORESCENT
BACKLIGHT

These brand units are
supplied in their original
packing. They are an
option for backlighting
Citizen LCD colour TVs.
The screen glows a
brilliant white colour when
the unit is powered from a
6V battery. Draws
approximately 50 mA. The
screen and the inverter
PCD can be separated.
Could be used as the
basis of a solar powered
sign, e.g. house number.
Effective screen size is 38
X 50 mm. The inverter
PCB can be also used for
powering backlighting

strips on
LCD displays. 512 ea.
(Item No. 0144)

SINGLE CHIP
MICRO
COMPUTER

In the form of a telephone
display. Based on an NEC
uPD7503G single chip
micro computer. Apply
power to the unit and the
display will show date and
time (Xtal controlled
oscillator on board) but
this is only a small part of
the micro computer'’s
features: 4 bit single chip
micro computer, 4 bit
parallel ALU, 8 bit serial
interface, 4096 X 8 bit
words of ROM, 224 X 4
bit words of RAM, 23
general purpose /O lines,
24 line segment outputs
and 4 lines common
outputs for driving LCDs,
instruction set enables
direct memory
addressing, can be
battery operated (3.5-6V}),
extremely low battery
consumption: less than
1mA whilst operating, less
than 10uA in standby.
Connection to the phone
display can be made by
simply pushing wires into
the socket provided. One
complete 15 page set of
instructions on the
uPD7503G and a circuit
diagram of the phone
display will be provided
with each order for one or
more of the phone
displays.
ONLY 51 5 ea.
OR 5 for $60
(Item No. 0133)

LARGE LCD
DISPLAY MODULE

Brand new large Hitachi
LM215XB display, as used
in some laptop
computers. Yeliow-green
LCD reflective type, 480 X
128 dot display, effective
display area of 242 X 69
mm, has 14 LSI ICs
mounted on the rear of
the PCB. Includes four
pages of data sheets.
Limited stock at a small

fraction of their 539
ea.

real value.
(ltem No. 0132)

SWITCH
COLLECTION

A mixture of no less than
15 switches: 5 off modern
3A panel mounted mains
rated switches, 5 off
modern 16A panel
mounted mains rated
switches, and a mixture
no less than 5 rotary
switches: small and large.
That's a total of 15 New
switches worth at least
five times our
total price of 516
FOR THE COLLECTION
Item No. 0150

LARGE ROTARY

SWITCHES

These large rotary
switches have “snap in"
action and all are rated at
mains voitages, or higher.
They have at least three
positions and are have
currents ratings from
10-35A. Great for high
power mains, and
antenna switching.

ONLY s15 ea.
Item No. 0151

Small black
anodised metal
body. Removable
pressure switch.
Vertical and
horizontal adjust-
ments. Battery
life more than 10
hours
continuous. 5mwW
670nM class IIIA

ASER GUNSIGHT

laser. Range is about 150m, some would claim three
times more. Shock tested to 2000g. One year warranty.

ON SPECIAL AT s249

Price includes one rifle or pistol mount (Item No. 0108)

" Universal Supply Kit plus

12V OPERATED
LASER
WITH A
KIT SUPPLY

ohm and it is a two phase
type. Six wires.

These are brand new units,
main body has a diameter of
58mm and a height of 25mm.
Will operate from 5V, has 75
deg. steps, coil resistance 6.6

ONLY s12 €ea. (ltem No. 0140)
A suitable driver IC is available for $9 for IC and data.

Save by making your own
12V laser inverter kit. This
combination includes a
He-Ne visible red laser
tube and one 12V
universal laser power
supply kit — Mkil. This
inverter features easy
construction since the
transformer is already
assembled and will drive
all the 0.2-15mW tubes
efficiently. Universal 12V

supply plus a
used 2-3mW

tube or head 599
One extra tube or head
$30 extra. Only with initial

Small PCB assembly
containing two ICs, one of
which is a Music
generator (7910 CF). The
other IC is probably a
power amplifier (NEC—
CTM701D). Apply 3-12V
across two of connector
pins to obtain music from
one of the IC pins. This
information and a circuit
diagram is provided.

s4 ea.

Iltem No. 0146

purchase.
(item No. 0105X)

FILTER PCB
ASSEMBLY

a new 1mW tube $129
(item No. 0105)

Universal Supply Kit plus
a new 5mW tube $189
(tem No. 0106)
Contains mainly 8 modern
ferrite transformers which
are very easy to
dissamble and rewind.
Ferrite haives are clipped
together and no
adhesives are used
between them or in coil
winding. There are four
identical small
transformers and four
identical larger
transformers. The
transformers can be
rewound for use in
inverters, induc- ¢
tors, filters, etc. 5 ea.
Item No. 0147

Universal Supply Kit plus
a new 10mW tube $299
(Item 0107)

LARGE
COMPUTER FANS

Powerful ball bearing
mains powered fans.
220V/0.13A, 173mm
diameter by 60mm deep.
Thermally protected,
finger guard included,
removed from
new equipment. 39.90
Item No. 0152

SOLAR PANEL GIVEAWAY

Brand New high quality
US made, amorphous
glass Solar Panels.
Dimensions: 150 X 150 X
2.5mm. In normal sunlight
they deliver a full 1 Watt
whilst charging 6V-8V 3
batteries! Can be
connected in series, in
parallel, or series /
parallel, to increase the
voltage, and/or current capacity. For example in average
sunlight, two of these panels connected in series will
deliver approximately 150mA of charging current, into a
floating 12V (14V) battery: 2 Watts! Four panels can be
connected in series parallel to deliver 300mA into a
floating battery: 4 Watts! Compare the prices!

All the panels have a weather protection film on rear,
and the terminating clips are provided.

INCREDIBLE PRICING: 510 ea.
or 10 for $85

(Item No. 0130)

OATLEY ELECTRONICS

This precision collimator
assembly was removed
from working laser
printers, but is supplied
with an extra Brand New
laser diode to suit. It
produces a beam that can
be focussed to a fine dot
or line. Barely visible, 780
nM/SmW. We also supply
a PCB components and
instructions kit, for a
suitable digital driver
circuit that can be used to
complete the laser
transmitter.

Suitable for
communications, data
links, perimeter protection,
bar code reading,
medical, etc. Limited
stocks.

ONLY s89

(Item No. 0111)

We can also supply a
similar kit which is based
on an unmounted
collimating lens which will
need to be supported in
front of the laser diode.
This kit includes a brand
new 5mW/780nM IR laser
diode, a suitable heat
sink, a collimating lens, a
driver kit (PCB and
components) and the
instructions.

ONLY s45

Note that if either of the
above lasers are coupled
with a suitable receiver
(E.A. April 91) a perimeter
protection or data link
with a range of a few
kilometres should be
possible. We tried it over
300 metres, with no
problems! We may stock
a kit for the receiver
which would include the
instructions, in July 92.
Approximate price $20 for
the PCB, all on-board
components, and a
suitable relay.

DANGER!
LASERS ARE
NOT FOR KIDS

FOR SPECIALISED ELECTRONIC
ITEMS, COMPONENTS AND KITS
PO BOX 89, OATLEY, NSW 2223

Telephone: (02) 579 4985 Fax:

Certified p&p: $6 in Aust.

(02) 570 7910

NZ (Airmail): $10
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FLUKE AND PHILIPS - THE GLOBAL ALLIANCE IN TEST & MEASUREMENT

FLUKE =~  PHILIPS

&7

Find trouble when
you’re not there...
with the new

Fluke 80 Series.

The 80 Series’ unique recording functions
make it easy to find intermittent faults.
Hook it up, walk away, and let the meter
do the work.

= MIN MAX AVERAGE recording stores the
highest, lowest and true average of all
readings.

= Selectable response times let you record
such changes as turn-on surges or
voltage drift.

= 1ms PEAK MIN MAX hold on the Fluke 87
lets you capture elusive transients or half-
sine surges to 400 Hz.

* Audible MIN MAX Alert™ on all three
models signals you for readings above
or below previous limits.

The new Fluke 80 Series—with 12
different measurement functions, it’s the
first multimeter that's truly multi. For

a free brochure, contact your local
distributor today!

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE 83 FLUKE 85 FLUKE 87
Voits, ohms, amps, diode test, audible continuity, frequency and duty cycle.

itance, Touch Hold®, relative. ive holster with Flex-Stand™.
0.3% basic dc accuracy  0.1% basic dc accuracy  0.1% basic dc accuracy

§ kHzacV 20 kHz acV 20 kHz acV
Analog bargraph & Analog bargraph & High resolution
200m z00m analog pointar
Three year warranty Three year warranty True rms ac
1ms PEAK MIN MAX
4% digit mode
Back ht display
Three year warranty
. READER INFO No. 74

Available from the following Philips Test & Measurement distributors:
ALL STATES: George Brown Group, BEP, Dick Smith, Petro Ject, RS Components.
NSW: Obiat, Ames Agency, Ebson, David Reid, VIC: Radio Parts Group, Mektronics, SA: AWM.

DGE Systems, Novocastrian Electronic Supply, Factory Controis, Blackwoods, Emcorp, NT: Blackwoods, Industrial Supplies & Switchgear.
Macelec, Vincom, Blackwoods, Emcorp, Tecnico, Technico. WA: Atkins Carlyle, Leda Electronics.

Tech-Fast, Auslec, Consuitant Technology, QLD: St. Lucia Electronics, L E Boughen, TAS: George Harvey Electric.

Elect. Smith Projects, Stott industrial Supplies. Colourview Electronics, Auslec, NEW ZEALAND: Communication Instruments,
ACT: John Pope Electrical, Aeromotive Thomson Instruments, Nortek, Emcorp, David Reid, Sirius Enterprises, Dick Smith

Maintenance Services. Mass Electronics Electronics.







