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Behind the scenes at
Warner Bros’ Movie World

On a recent trip to the Gold Coast,
Barrie Smith learned that many of
the ‘animatronic’ puppets in Movie
World’s rides and artractions have in
fact been designed and made in Aus-
tralia. Curious, he tracked down
their source to Sydney firm Sally An-
imatronics — and uncovered an in-
teresting story, which he tells this
month starting on page 18.

Using your PC to receive
weather satellite images

Over the last few months there’s
been renewed interest in receiving
images from weather satellites. This
month we feature the first of three
articles from Tom Moffat, explaining
how to use your PC as the basis for a
low cost but high quality receiving
setup. The article starts on page 26...

On the cover

Despite its tiny size, Sony’s new
TCD-D3 ‘DAT Walkman’ recorder
offers a standard of performance
previously only found in very expen-
sive professional recorders. Louis
Challis has just tested this mighty
midget, and his review starts on page
8. (Photo by Kevin Ling)
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Marantz clarification

I would like to respond to the com-
ments about Mr Marantz contained in the
February 1992 EA review of the Marantz-
branded PM-72 integrated amplifier. It is
now 25 years since Mr Marantz (whose
given name is Saul, not Sol, as it appeared
in the article) was last associated with
Marantz-branded products.

The ‘gaudy’ front panels which Mr
Challis remembers date from the
1970’s, when Superscope Inc owned the
Marantz brand name and used it on
mid-fi products made for them at the
factory of Standard Radio in Japan —in
which they had acquired a substantial
interest (the operation is now known as
Marantz Japan).

Today, Philips owns the Marantz brand,
and it is under the direction of the
head of Marantz Japan. Almost all
Marantz-branded product is made in
Japan, although some lower priced CD
players are made in Belgium; all of Mr
Marantz’s products were designed and
built in the US.

There is no corporate continuity be-
tween the current owners of the Marantz
brand and the original Marantz Co.,
founded by Mr Marantz, or with the team
of engineers and designers he brought
together to develop his classic products.

The ‘gaudy’ front panels are not part of
Saul Marantz’s body of work, which may
be said to span 1952 through 1967, or, to
be the Marantz models one through
eighteen. Saul’s designs for the classic
model 7 preamp, the model 9 amplifier

“and the 10B tuner had faceplates and

were anodised in a pale champagne-gold,
a very subtle finish that is almost silvery.

Saul Marantz does not only design in
gold — his designs for Dahlquist cross-
overs used a black anodised panel with
off-white lettering (in 1972, he was co-
founder of loudspeaker manufacturer
Dahlquist, Inc., and served as its
president until 1978). Most of his new
designs for Lineage will use a black and
soft silver motif.

The Marantz Co., was never a budget
Mcintosh; Saul Marantz’ products were
among the most expensive of their time,
with prices that equaled and often ex-
ceeded those of MclIntosh. It is unlikely
that Frank McIntosh’s references to
‘upstarts’ would have referred to Saul,

who was a charter member of the Audio
Engineering Society in 1948 and was a
member of the Board of Directors of the
Institute of High Fidelity (IHF). In addi-
tion, Saul assures me that he and Frank
Mclintosh were friendly rivals, and that
they frequently socialised at hi-fi shows.

At the Marantz Co., Saul’s philosophy
was to build the best, not to make * a bet-
ter product at a better price’ (although this
might apply to Dahlquist products during
his tenure as President, and is the in-
tended goal of the line of Lineage
products to be introduced in 1993).

Today, the classic Saul Marantz
products still hold their own sonically.
The originals sell in Japan for thousands
of dollars and the designs continue to be
emulated in Japanese high-end products.

Electronics Australia readers might be
interested to know that Saul Marantz
served in the US Army transport service
out of Australia during WWII, and that he
began as an amateur in the audio field.

He had a successful career as a graphic
designer and his own firm in New
York City before giving it up in his early
forties to manufacture his first product; a
new kind of separate called a ‘control
preamplifier’, which used an ultra low
distribution circuit he developed. He is
now 80 and is celebrating the fortieth
anniversary of his first product. He
has designed, with John Curl, new
products for Lineage and is President
of the company.

Ed Woodard, Executive VP,

Lineage Corporation,

New York
Comment: Many thanks for your interest,
Mr. Woodard, and for clarifying the situa-
tion. The impressions gained by both
Louis Challis and ourselves, over the
years, regarding Marantz, were largely
due to what we were led to believe by
local representatives.

Young experimenter

I read the section in Forum about young
experimenters in the March 1992 issue. I
am 17 years old and I am very inter-
ested in electronics, and have progressed
from modest kits up to making my own
PCB’s and sourcing parts myself. Yet I
fell into a trap!

I commenced a project, a digital ther-
mometer, from a magazine article. 1



made the PCB, installed the parts. Then I
tried to get the main part — the tempera-
ture sensor.

None of the electronics stores had it.
One spent a great deal of time trying to
obtain one for me, but failed.

I then sent faxes to a selection of the
bigger electronic warehouses. I never
receiver a single reply. I then rang a
manufacturer of components — another
long distance call — and was told to ring
several different places (all over
Australia) and I finally found out they are
actually still made. YAY!!

Then when I asked where to buy them
and how much, I got transferred again,
where the secretary (I admit she was very
helpful) told me she would find out and
ring back.

The next day she rang back and said
that they don’t have any in Australia, and
that they would have to order them from
Germany. The minimum order was fifty
pieces; I was expected to buy fifty when I
only needed one.

I realise I should have checked the
availability first, but that’s not the point.
Everywhere I range 1 was asked what
firm I was with, and when I said I was a
student, their interest quickly dropped.

The letter in Forum questions the lack
of interest in young people. I would say
that young people leave the ‘kit’ stage,
discover how hard it is to get parts and
give up in disgust. I won’t; I'll take it as a
stroke of bad luck and continue my
hobby. But the incident has not done
much for my enthusiasm.

I have my own oscilloscope and digital
multimeter, and I have accumulated quite
a few parts. I plan to continue the
study/hobby at university. I shall end with
a plea — if anyone has a Siemens KTY
10 or Texas Instruments TSP 102
temperature sensor, I'd be glad to buy it
off you.

Iain Whyte,

Rockhampton, Qld.

Comment: It's unfortunate that you've
had so much trouble getting that sensor
device, Iain. It can be very trustrating
trying to get single or small quantities of
not-too-common parts, even for profes-
sionals. According to a recent report from
the USA, things are much the same there
too. It looks as if dealers and distributors
really need to lift their game, doesn'’t it?

DROP US A LINE!

Feel free to send us a letter to the
Editor. If it’s clearly expressed and on
a topic of interest, chances are we’ll
publish it — but we reserve the right
to edit those that are over long or
potentially libellous.

EDITORIAL
VIEWPOINT

Australia Post’s price hikes:

the protest continues

I'm sorry to bring up this subject yet again; normally, I believe a magazine like
EA should not draw attention to itself and its problems, but concentrate on bring-
ing you information about the world of electronics. My excuse is that Australia
Post’s price rises aren’t just our problem. Ultimately they’re going to be a problem
for you as well — particularly if you live in the country.

As well as asking readers to write to their MP, we editors have also written to all
of Australia’s MPs, protesting against the price rises built into Australia Post’s
new Print Post service. We wrote to senior executives in AP itself, as well.

Not surprisingly, most of the replies from ALP members said that they were
referring the matter to the Minister for Transport and Communications — who, in
turn, referred it back to Australia Post itself! On the other hand with a few excep-
tions, the replies from members of the Coalition have consisted of a two-page
letter with virtually identical wording, noting (a) that there is a world-wide reas-
sessment of government involvement in mail services; (b) that it is the Coalition’s
view that this should also be happening in Australia; and (c) that the Industry
Commission is currently conducting an independent inquiry into Australia’s postal
services, and the Commission’s report is eagerly awaited by the Coalition.

Although this third point in the Coalition letter seems to imply that the matter is
still under consideration, the reply received from Australia Post’s Chairman Mr
MJ. Williams makes it quite clear that AP has no intention of reversing its
decision. One can only wonder, therefore, about the relevance of the Industry
Commission’s inquiry...

In his letter Mr Williams stresses that under the Australian Postal Corporation
Act of 1989, AP is ‘required to perform its functions in a manner consistent with
sound commercial practice and to earn a commercial rate of return on its assets’.
One can scarcely argue with the direction regarding sound practice, of course, but
presumably the direction to ‘earn a commercial rate of return’ means that the old
idea of providing an important public service has now been superseded by the
need to generate revenue.

Mr Williams also claims that the existing Registered Publications service has

TN

& /

" ‘sustained heavy losses for many years’, and that these losses ‘have had to be

subsidised by the users of other postal services’. The Minister has also relied
heavily on this same argument, in defending AP’s price hikes in the Senate. But
don’t you find this all a bit glib and convenient? I know I do.

I'd like to see some real evidence, to support that claim of supposed ‘heavy
losses’ and the need for subsidies. If AP makes heavy losses distributing pre-
sorted bulk mail that’s delivered to its own distribution centres, it must be in-
credibly inefficient.

I also note that AP executives have been doing their best to suggest that under
Print Post, price rises will only amount to ‘an average of 30-35% across the
board’. But this carefully ignores the fact that the new rates are dramatically
higher for interstate and country deliveries — amounting to a whacking 127%
increase for interstate country deliveries! Small wonder that many smaller pub-
lishers are seriously considering having to stop offering subscriptions to country
readers (the very people who need them most)...

If this concerns you as much as it does me, I'd ask you to write and express your
concern to Keith Wright MP, Chairman of the Consumer Affairs Committee in
Canberra.

Jim Rowe
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What’s New in

VIDEO and AUDI
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Kenwood reappears
in A-V market

Years ago, the Kenwood brand name
was well known around the world not
only for its car audio, communications
products and test instruments, but for its
high quality hifi amplifiers and
receivers. However although the com-
pany continued to make products for the
consumer hifi and (later) video markets,
for some years these were marketed al-
most exclusively in its domestic
Japanese market. In Australia as in many
other intermational  markets, the
brandname became associated mainly
with amateur radio equipment and test
instruments.

Now, however, Kenwood has decided
to re-enter the international consumer
audio and video markets, and has
launched a large range of re-designed A-
V amplifiers, receivers, cassette decks,
CD players, LaserDisc video players and
DAT recorder — together with a com-
plete compact A-V system. It has also
demonstrated a prototype write-once
compatible CD recorder, which con-
forms to the newly-finalised Philips
Orange Book specification, and is
planned for release on the consumer
market in early 1992,

The new range of products emphasises
Kenwood’s traditional committment to
high standards of performance and
reliability, spanning from the mid-price
to the top end of each market arca.

A typical example of the new A-V
receiver range is the KR-V8540, which
provides a total of five power amplifiers
— three for left, right and centre front,

each with 75W RMS output, and two
rear channels each with 15W RMS out-
put. There are also pre-output jacks for
an active sub-woofer system,

This receiver incorporates not only
Dolby-3 and Pro-Logic surround sound
circuitry, but Kenwood’s own DSP-logic
technology as well — giving an un-
usually high degree of surround sound
flexibility. Three composite video inputs
and outputs allow the connection of an
external video processor, video dubbing
or connection to a video monitor. The
synthesised AM/FM tuner has 30
memories, and the unit comes with an IR
remote control. The KR-V8540 has an

" RRP of $1599, and comes with a three

year parts and labour warranty.
Kenwood’s new FV-7 compact A-V

system combines a six-channel AM/FM

receiver, featuring an integral cassette
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deck (featuring Dolby B, C and HX-Pro)
and both Dolby Pro-Logic and DSP sur-
round sound processing, with an eight-
speed laser disc player that can accept
all six sizes of CD, CD-V and LaserDisc
video discs. It also comes with two com-
pact speaker enclosures which combine
three-way front speakers with additional
‘surround’ speakers.

The FV-7 provides two front power
amp channels of 60W each, two ‘centre
front’ channels of 30W each and two
rear channels of 30W each. It too is
covered by a three-year warranty, and is
priced at $3999.

The L-Z14 prototype consumer-
market CD recorder demonstrated by
Kenwood is fully compatible with stand-
ard CD players, using higher power
from the scanning laser to change the
reflectivity of an organic dye layer in-
side the green-coloured blank discs,
during recording. The system allows a
recording time of 64 minutes or more,
and tracks on a disc can be recorded at
different times until its maximum
capacity is reached.

When released early next year, the
projected cost of the CD recorder is
around $5000. Blank discs are likely to
cost between $40 - 50.

The new range of Kenwood hifi and
video products are available at selected
dealers. For further information contact
Kenwood Electronics Australia on (02)
746 1888.



Giant, Seven buy
Yamaha ‘pro’ CDRs

The Giant Production Company, a
recording studio in Balmain, Sydney has
taken delivery of a Yamaha YPDR601
professional compact disc recorder.

The recorder will be used to produce
one-off and limited production runs of
custom CD'’s, on an affordable basis.

The Seven Network has also taken
delivery of a Yamaha YPDR60], in ad-
dition to an Akai DD1000 magneto-opti-
cal digital disc recorder. Both units will
be employed during Seven Network’s
coverage of the 1992 Summer Olympics
in Barcelona.

Both the Yamaha recorders and the
Akai recorder were supplied by The PA
People of Sydney. For further informa-
tion phone (02) 642 5344.

Sony 68cm CTV
uses digital filter

The new Sony KVA2911S 68cm
stereo colour television features what
Sony describes as a technological
leap forward in Trintron picture
quality — Black Trinitron Plus.

Central to the very high picture
quality of the new set is a special
digital comb filter developed by
Sony.

This helps to eliminate two perennial
threats to picture quality common from
analog filters. ‘Cross colour’, most ob-
viously apparent when thin stripes or
colour patterns appear to shimmer on
screen, is greatly reduced.

‘Dot Crawl’ caused by leakage of
colour information into the luminance
signal, is also dramatically curtailed.

The net result is that colour boun-
daries are sharply defined, colours them-
selves are more accurate and picture
resolution is substantially improved.

In the KVA2911S, Black Trinitron
Plus is teamed with Sony’s new
Spectrum Sound, which uses special
slatted finds to project the stereo sound
forward, while the non-directional lower
frequencies are allowed to ravel widely
into the room.

In addition, Sony has addressed a
concern expressed by its customers
with a ‘reversible’ remote control. This
features normal buttons which access
all functions of the television on one
side, and fewer, much larger buttons
on the reverse — allowing easy user-
friendly access to all regularly used
functions even in the dimmest light.

Along with these new innovations,
the KVA2911S offers many features
from built-in teletext, to front
Audio/Video outputs — including an

Console for
stage monitoring

Soundtracs has introduced the Megas
Monitor Console, a complementary
product to the Megas Stage console
designed for stage monitoring applica-
tions. The Megas Monitor is one of a
complete new range of low cost con-
soles from Soundtracs which use the
most up to date components, manufac-
turing methods and audio design tech-
nology.

The Megas Mix console offers a
choice of three frame sizes which may
be loaded with up to 24, 32 or 40 input
channels. The Megas Monitor console

feature 12 monitor sends for comprehen-
sive stage monitor mixes. In contrast to
conventional monitor consoles, all input
levels are controlled on linear faders.

All Megas Monitor consoles feature
four band EQ on all inputs with a fully
parametric EQ on the monitor outputs,
and are powered by the Megas Source
switching power supply, designed to
provide high efficiency with low operat-

ing  temperatures for  enhanced
reliability.
Soundtracs  professional audio

products are represented throughout
Australia by Amber Technology. Unit %,
5 Skyline Place, Frenchs Forest 2086;
phone (02) 975 1211.

S-Video input for easy connection to a
camcorder.

It also has 60 stations preset, on-
screen displays and the ability to accept
any NTSC (American/Japanese system)
video camcorder or Laser Disc player.

The - KVA2911S is  available
throughout the Sony Dealer network at a
recommended retail price of $2699.

Weircliffe announce
economical degausser

The new Weircliffe BTE28 Budget
Degausser is intended for the general
magnetic media user with the need to
erase VHS, audio cassettes, cartridges
and reels, data cartridges, and floppy
disks, at a budget price.

The BTE28 joins the range of over
200 Weircliffe models and reflects the
same high standards of quality and per-
formance for which Weircliffe is
renowned in their 25 years of manufac-
turing.

The BTE28 features a forced air cool-

ing fan and will provide an erasure level
of -80dBR.

It is suitable for erasure of media up to
a coercivity of 800 oersteds maximum,
and has an average throughput of 84
tapes or disks per hour.

For further information, circle 173 on
the reader service coupon or contact
Amber Technology, Unit B, 5 Skyline
Place, Frenchs Forest 2086; phone (02
975 1211. &
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Video & Audio: The Challis Report

SONY’S TCD-D3 DAT
‘WALKMAN' RECORDER

This month, Louis Challis had the opportunity to test the very latest Sony ‘Walkman’ — a.full rotary DAT
(digital audio tape) recorder, in a compact portable case. As he discovered, its performance is out of all

proportion to its modest size...

Just when you thought it was safe to
venture back into the hifi store of your
choice, Sony upsets the status quo and
releases the DAT ‘Walkman’ — a product
likely to turn the hifi market on its
metaphorical ear! As | sit here writing the
start of this review, I'm listening through
headphones to this latest of Sony’s
electronic wonders, and it surely puts
every Walkman you've ever seen or
heard into the realm of the passe.

It's a little more than a month since |
wrote about the Philips prototype port-
able DCC tape recorders that were on
show at the Winter CES in Les Vegas. If
you read that review, you will realise
that the most telling difference between
Sony’s R-DAT Walkman and its future
DCC competitors is that the DAT
Walkman uses a rotary head system
and relatively straightforward record-
ing and playback electronics, whilst
the DCC contenders use a multi-track
stationary head system and far more
complex electronics.

Of course there are a number of other
significant differences, one of the more
pragmatic of which being that the Sony
DAT Walkman is likely to be on sale in
your hifi shop right now, whilst the DCC
contender has only just started to reach
the factory production lines. But don’t
hold on to your breath — it may be as
much as a year to 18 months before you
see the first production models of the
DCC recorders.

As you know, the heart of a R-DAT re-
corder is its tape transport system, which
uses a small and extremely well designed
and superbly engineered rotary head sys-
tem, which is very similar to the rotary
head in your VCR — but of course much
smaller. Obviously the smaller that the
tape transport system becomes, then the
more delicate and costly it becomes.

As it would appear, the Sony TCD-D3
currently incorporates the smallest rotary
head tape transport system that has yet
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been developed, and although | may
have loosely described it elsewhere as
a toy’, such a description is in a practi-
cal sense inappropriate. | have used the
same term to describe the launches and
yachts that some of my well-heeled ac-
quaintances own, as that is the term
which their wives also use to describe
those costly items.

Head drum size

When Sony released its first battery-
operated DAT recorder (the TCD-D10) at
the Tokyo Audio Fair in 1987, many
people were surprised that they had
chosen to incorporate the same basic
tape transport system (and rotary head) as
they had used in their first consumer DAT
recorder — the big mains powered DTC-
1000 ES-DAT recorder, which is at least
six times the size and more than six times
the weight.

It would appear that Sony’s manage-
ment had adopted this conservative ap-
proach, as they had baulked at the cost
of simultaneously developing a second
and somewhat smaller DAT tape

. transport system.,

When | discovered this, | was even
more surprised to learn that top manage-
ment at Matsushita (National/Technics)
had taken the opposite approach, and
had pushed ahead with the development
of a smaller DAT tape transport for their
portable DAT recorder — which was thus
one evolutionary step ahead of the Sony
TCD-D10 recorder.

Even though each successive Sony
professional DAT recorder released
over the next three years incorporated
many outstanding new refinements,
none of those new DAT tape transport
systems was smaller than the Technics
model SV-DA10.

Now the TCD-D10, the PCM2000, and
1 suspect all subsequent Sony DAT
machines (until now) all appeared to in-
corporate a conventional rotary head

drum, whose diameter is 30mm. With a
head diameter of that magnitude, the
designers could get away with a 90° con-
tact angle for the tape on to the rotary
drum. But with a dramatic reduction in
the size and dimensions of the tape
transport system, and particularly with a
drum diameter only half of that figure
(15mm) an entirely different approach
had to be adopted.

As the Sony design engineers soon dis-
covered, the 15mm drum diameter
necessitated a 180° angle of contact,
which of course generates all sorts of un-
expected or unwanted problems. The
most critical of those relates to prospec-
tive increases in head and tape wear.

To solve those problems, the engineers
at Sony had to literally ‘turn cartwheels’,
and as you may have guessed, they have
managed to pull a number of rabbits out
of the hat to obviate virtually all of those
problems that flowed on as a result of
their adoption of the tiny 15mm diameter
rotary recording head.

Now it's one thing to design and
develop a miniature tape transport sys-
tem, with a natty little rotary head system,
but it is a horse of a slightly different hue
to miniaturise all the electronics that was
initially contained in the DTC-1000ES
(which weighed more than 12 kilograms),
miniaturise all the functions and com-
ponents of the TCD-D10 battery operated
recorder (which weighed more than four
kilograms) and then end up with a DAT
recorder which weighs around half a
kilogram — and yet provides virtually all
the same functions as those recorders. In
fact to top it off, they’ve added quite a
few more to boot.

As if that wasn’t enough, the TCD-D3
still contains a particularly effective
LCD functional display unit. Yet it is
small enough to slip into your jacket
pocket, or clip onto your belt, so that
you can go jogging.

In addition it offers more than twice the
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operating time for either record, or
straightforward replay that the TCD-D10
offers — Wow!

New LSI chips

How did they do it, you ask? Well the
first and most obvious step involved
Sony’s digital design engineers in the
development of some truly outstanding
large scale integrated (LS!) circuit chips.

The most important of these cover the
D-to-A and A-to-D processing, and the
rotary head and tape transport logic con-
trol functions. As | discovered from the
service manual, these LSl's were also
designed to skimp on battery power — so
that the recorder can operate on record,
or replay, for a full two hours from a
single and relatively small Nickel Cad-
mium battery.

For the recording mode, the TCD-D3
uses two pulse A-to-D chips with 64
times oversampling. In the replay mode it
uses a pair of eight times oversampling
digital filters and two 18-bit dual con-
verters, to achieve full frequency
response. As | subsequently discovered,
this is achieved without sacrificing any of
its surprisingly good phase linearity or its
genuine 90dB-plus of dynamic range.

As if all of this weren’t enough, the
DAT Walkman also incorporates a Long
Play (LP) mode, so that you can conserve
tape and literally double the recording
time available on each DAT cassette. Ad-

mittedly to achieve this flexibility you
have to forego a portion of your frequen-
cy response — i.e., you only have a
15kHz bandwidth — but this is achieved
without losing your 90dB dynamic range
or any perceived increase in either the
size or complexity of the recorder.

Now over the last 30 years | have
laboriously and often painfully lugged
portable battery operated professional
tape recorders around Australia. The re-
corders which offered the best perfor-
mance (such as Nagra IVS) recorders)
typically weigh 20 times as much as the
TCD-D3.

In fact because of the need to carry
extra batteries, microphones, pre-
amplifiers, spare reels of tape and equally
critical items in its front pouch, a Nagra
typically weighs in at about 30 times the
weight of the TCD-D3.

As | sit at my desk in something of a
bemused state, it is apparent that this
new DAT Walkman is a ‘giant killer’. It
offers a frequency response, dynamic
range and length of recording time
which is infinitely better than any of
those other recorders that | have ever
owned or used — including all the
Nagras, and even the TCD-D10.

As you will find, the DAT Walkman, al-
though only slightly bigger than two
packets of cigarettes, provides all of the
functional controls and flexibility you'll
ever need from a portable recorder.

Control functions

The most frequently used controls —
EJECT, REWIND/STOP, PLAY, FAST
FORWARD/CUE, PAUSE and RECORD
— are located on the front leading edge
of the recorder. Although the STOP and
PLAY control buttons are reasonably
large, all the other controls are fairly
small and best suited to those of you
who have reasonable manual dexterity.
This is not a recorder for the arthritic, or
if your hands are large like those of a
Sumo wrestler.

On the lower vertical front panel are
the POWER ON switch, a pair of buttons
for the automatic music search (AMS), the
record level control, playback level con-
trol, plus buttons for counter mode time,
reset, and the START ID. In addition the
panel also contains a miniature stereo
socket for the headphone plug.

On the left hand side of the panel is a
sub-miniature seven pin connection. This
remote digital inputfoutput socket is
designed to accept a special input/out-
put cable, which allows you to directly
record digitally from CD’s or other digi-
tal sources.

The most novel feature of this socket is
that it is suitable for both fibre optic or
coaxial electrical cables. As | received no
handbook with the unit (only a service
manual), not all of these critical issues
were fully explained or explored.

On the right hand side of the panel is a
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A close up of the main control area of the TCD-D3 recorder. The deck control
buttons are along the top, while the functional controls such as track search, start
ID and recording level are on the front itself.

Along the right hand side of the case are the mike/line input socket, and control
switches for input level and recording speed. Also available, as you can see, is a
socket for supply of DC to a high quality capacitor microphone.
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switch which selects the standard play
(SP) or Long Play (LP) recording and
playback modes. Below this switch is the
miniature stereo socket through which
analog line or mic inputs may be con-
nected. The selection of line or
microphone source is controlled by a
miniature slide switch, and a further
switch provides for an additional 20dB of
mic attenuation, if required.

As if not to be eclipsed by the profes-
sional recorders, a further miniature sock-
et is provided through which a DC supply
can be sourced for microphones which
require external powering. This feature is
one that you’d expect from a PCM 2000,
but not from a TCD-D3.

The functional controls are served very
well by an unusually clear LCD display,
which can be temporarily back lit by
pressing the LIGHT button on the front
panel. This display shows the program
numbers, times, the status of the tape
transport, the recording or playback level
by means of a calibrated bar graph, or the
percentage of maximum recording level.

Last but not least, the battery pack is an
unusual rechargeable NiCad battery,
which clips onto the recorder or onto its
mains operated charger, either inde-
pendently, or when the power supply is
being used to operate the recorder from
the mains.

Incidentally, the TCD-D3 offers a
choice of three sampling frequencies for
record and playback: 48kHz, 44.1kHz or
32kHz. The last of these is used in LP
mode, while fairly clearly the 44.1kHz
rate is used for direct digital dubbing
from a CD.

I should perhaps note here that the re-
corder incorporates the Serial Copy
Management System (SCMS), to limit
digital copying to a single generation.

How it performs

If | had any thoughts that the TCD-D3
DAT Walkman would suffer technically
by way of comparison with its bigger
brothers and sisters in the Sony DAT
family, | was soon re-educated during
our testing. Not only was the perfor-
mance good, but in some critical areas
it is marginally superior to both the
Sony TCD-D10 and the Sony PCM
2000, each of which | have previously
tested or reviewed.

As you'll see from the record to replay
frequency response curves, the DAT
Walkman’s performance in the standard
play mode is almost ruler flat from 10Hz
to 20kHz (+/-0.1dB), is only 0.2dB down
at 5Hz, and 3dB down at 2Hz. In the
long play mode, the sampling frequency
drops to 32kHz and non-linear quantisa-
tion is used, most effectively so as to
maintain almost the same dynamic range.



The frequency response is still almost
ruler flat from 10Hz to 15kHz, where
the output drops off — as a result of the
extremely sharp anti-aliasing input fil-
ter, which blocks the unwanted fre-
quency components like the proverbial
‘brick wall’.

When | evaluated the replay frequency
response using a pre-recorded Sony DAT
test tape, | was gratified to find that the
response over the frequency range from
5Hz to 20kHz was even flatter than the
record to replay response. The measured
response was so close to being a perfectly
straight line that it might as well have
been drawn by a ruler on the level re-
corder’s chart paper. The replay frequen-
cy response is also marginally flatter than
either the TCD-D10 or PCM 2000 re-
corders’ response.

Such linearity!

What | did not really expect to find was
that, apart from a 0.2dB deviation at
-80dB, the record to replay linearity over
the full dynamic range was so close to
being perfect that it eclipses all the other
CD players and DAT recorders that | have
so far tested.

With frequency responses as flat as
this recorder offers, the only real perfor-
mance limitations that you face are
those associated with the input source,
or with your microphones, if you are
recording live. As it happens, if you
want to achieve source input linearity
with microphones that approach the
performance capabilities of this re-
corder, then frankly you will have to
spend more money on each of your
microphones, than you are spending on
your tape recorder.

My testing progressed to an objective
evaluation of the LP recording mode
capabilities, and | soon discovered that
apart from the sharp rolloff at 15kHz (in-
stead of 20kHz), virtually all of the other
performance parameters at the low fre-
quency end of the range were almost
identical to those of the SP mode.

| again progressed to an evaluation of
the record to replay linearity in the LP
mode and was gratified to discover that
again the performance was almost ex-
emplary, with almost perfect linearity
down to -60dB, and a trifle more ripple as
we progress to -90dB.

The measured channel separations
weren't quite as good as the other objec-
tive test figures. The low frequency
channel separation is reasonably good,
with -73.8dB at 100Hz. At 1kHz this
performance is still reasonably good
at -70.5d8. By the time the frequency
rises to 10kHz, the separation has
dropped to - 53.6dB, whilst at 20kHz it is
just about acceptable at -47.8dB.

| moved on to the distortion figures,
which are predominantly dominated by
even-order harmonics between 0dB and
-20dB, by which point the THD is still a
modest .062%.

Between -30dB and -60dB the odd har-
monics start to enter the picture and you
can see a gentle rise in the distortion
figures, which have climbed up to 0.8%
at -60dB, which is significant, but
reasonably good.

At input levels below -60dB, the quan-
tisation of noise tends to dominate the
distortion picture, and although the dis-

tortion is rising, the number of available
bits in the signal ensemble neatly intrude
and generally inhibit the accurate meas-
urement of the distortion products.

The picture is blurred to a point where
it is not wise to attempt to assign true
significance to the ‘numbers’ that are
forthcoming. Anyway the distortion is
high, but you’d be hard pressed to
readily hear it, unless you had badly
recorded the programs you'd been col-
lecting.

I examined the data collected at high
frequencies, and of course that data dis-

MEASURED PERFORMANCE OF SONY TCD-D3 DAT
WALKMAN RECORDER - Serial no. GA-1A7
Frequency Response
Standard Mode 20Hz to 20.0kHz +/-0.1dB
2Hz to 22.05kHz +0.0dB
-3.0dB
LP Mode 20Hz to 15.0kHz +0dB
-0.1dB
2Hz to 15.0kHz +0dB
-3.0dB
Linearity @ 1kHz TRACK NOMINAL LEFT RIGHT
LEVEL OUTPUT OUTPUT
1 0dB 0.0 0.0
22 -1.0 -1.0 -1.0
23 -3.0 -3.0 -3.0
24 6.0 -6.0 -6.0
25 -10.0 -10.0 -10.0
26 -20.0 -20.0 -20.0
27 -30.0 -30.0 -30.0
28 -40.0 -40.0 -40.0
29 -50.0 -50.0 -50.0
30 -60.0 -60.0 -60.0
31 -70.0 -70.0 -70.0
32 -80.0 -79.8 -79.9
33 -90.0 -90.0 -90.2
Channel Separation - Analog Input Frequency Right Channel
Into Left dB
100Hz -73.8
1kHz -70.5
10kHz -53.6
20kHz -47.8
Distortion @ 1kHz
Track Level 2nd 3rd 4th 5th TDH%
0 -78.1 - -76.2 - 0.044
-1.0 -75.8 - -75.2 - 0.055
-3.0 -73.0 - -81.3 - 0.067
-6.0 76.0 - -76.6 - 0.052
-10 -72.1 - - - 0.073
-20 -74.1 -83.1 -80.5 - 0.062
-30 -83.8 -78.6 - - 0.029
-40 - -71.5 -72.4 -70.4 0.076
-50 -66.8 -60.9 -65.6 -61.6 0.26
-60 -53.3 - -49.8 - 0.82
-70 - Noise - - -
-80 - Noise - - -
-90 - Noise - < -
Distortion @ 100Hz
0 -76.9 - -76.7 - 0.048
-20 -74.3 -84.9 -80.0 -88.8 0.060
-40 -73.1 -70.4 -73.1 -69.5 0.10
-60 -57.6 -57.2 -49.0 -56.1 0.76
Distortion @ 6.3kHz
0 77.1 -90.5 946 - 0.042
Wow and Flutter - Inmeasurable
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Walkman is the sharpest little tape re-
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works when copying disks; (b) how well
it plays pre-recorded tapes when jogging
along the street; and (c) how it performs
when recording ‘live’, using quality
capacitor microphones to capture all the
sounds produced by a live musician.

The first three disks that | selected as
source material were Musorgsky’s Boris
Godunov — with Emil Tohakaron con-
ducting the Sofia Festival Orchestra (Sony
Classical 53K 45763). The three disks
containing this opera run for close to 220
minutes. To contemplate recording that
much music on one DAT tape is only
possible if you make use of the LP record-
ing mode. Needless to say, that is exactly
what | decided to do.

After having listened to the original
three disks, | was surprised to find that
the DAT copy was just as enthralling —
even though its recording bandwidth was
reduced to 15kHz. The LP tape is quite
good enough for background listening,
and for long journeys of the type which |
frequently take by plane or car.

The next disk | copied onto DAT was
Eileen Farrell singing This Time It’s Love,
conducted by Robert Farnon (Reference
Recordings RR-42CD). The quality of the
music and the warmth of the love songs
make this an excellent test for audible
quality. | set up the CD player and the

DAT player in direct synchronisation, so
that | could do an A-B comparison be-
tween the two sources. It didn’t matter
how hard I tried, | just could not pick the
difference between the CD and the DAT
copy, at standard recording speed in
straight A-B testing.

| progressed to prerecorded DAT tapes,
the best Australian source of which is PC
Audio in Brisbane, (phone 07 343 1612).
PC Audio markets the Capriccio label,
which has an excellent selection of su-
perb DAT tapes from which to select. |
obtained four tapes from PC Audio,
which included Tchaikovsky’s Swan
Lake/The Sleeping Beauty; Italian Trum-
pet Concertos Il featuring Ludwig Gut-
tler playing concertos from Torelli,
Vivaldi, Grossi, Aldrovandini and Bis-
cogli, which were my favourites; and
two others which were good, but not
quite as delectable.

The quality of these pre-recorded tapes
was absolutely superb, and frankly |
believe as good, if not better than the best
CD’s you can buy. Although each of the
tapes has a record duration of only ap-
proximately 60 minutes, | found that
with a fully charged NiCad battery |
could get close to two hours of straight
replay from a single charge — which is
quite long enough to encompass a

flight from Sydney to Adelaide, and
slightly less than the travelling time
between Sydney and Auckland.

More importantly during the time that |
had the recorder, | found that the DAT
Walkman is much better behaved than a
normal compact cassette Walkman when
jogging — particularly as the jogs that [
take never extend long enough, or go far
enough to flatten the batteryl

My final series of tests involved record-
ing with the DAT Walkman with two
laboratory microphones plugged in to
record live music (piano playing). The
size of the recording system simply puts
anything that | have ever previously used
for serious recording to shamel

Whilst | may think of the TCD-D3 DAT
Walkman endearingly as a “Toy’, and
have repeatedly described it in those
terms to my family and friends, make no
mistake. This is precisely the sort of toy
that every ‘big boy’, or mature and per-
ceptive woman, really aspires to own.

The actual dimensions of ‘the TCD-D3
are 145.8 x 85 x 40mm, and it weighs a
modest 630 grams. The quoted retail
price is $1599.00.

Further information should be available
at Sony dealers, but in case of problems
you can contact Sony Australia, 33-39
Talavera Road, North Ryde 2113. L

HI-FI:

An Introduction

If you are thinking of up-dating your stereo equip-
ment, or need to know about the latest technology avail-
able, 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 beginning 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 news agent or by writing and for-
warding your payment of $4.95 to:

Federal Publishing Company
Book Shop

P.O.Box 199,
Alexandria, NSW 2015
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Automotive
engine control -5

In this final article in our series, the author looks at the growing problem of vehicle wiring harness
size, and its proposed solution: a multiplexing system, probably with multiple address and data
buses. However before this can be fully successful, the industry will have to adopt an agreed system
of standards so that all equipment is mutually compatible.

by TONY MERCER

In the previous article, mention was
made of the difficulties being faced by
manufacturers with regard to the prob-
lem of increasing wiring hamess size in
the modemn automobile. With the in-
creasing demands being made on the
vehicle for expansion in areas of data
communications and control, the harness
is starting to reach problem proportions.

If you have been in a modern auto,
particularly one of the luxury ones, it
may not have occurred to you how the
various items are..connected to each
other. For instance the driver’s door can
resemble the cockpit of a modem jet
liner, with its switches to control the
windows and various other parapher-
nalia of the other doors in the vehicle.

How are the connections made? In
current vehicles there is a simple system
of a switch, activated device, power
source and interconnected wiring
(Fig.1).

Even now there is considerable wiring
required around the vehicle, even allow-
ing for the limited number of controls
required.

In the future there will be a require-
ment for engine management, driveline
control, automatic breaking systems, ac-
tive suspension, climate control,
security, off-line diagnostic and trouble
shooting procedures, modern navigation

options and advanced entertainment sys-
tems — and as a result the wiring har-
ness needed to carry all this information
will assume gigantic proportions.

Quite apart from the cost, weight and
reliability of this amount of wire, just as
big a problem is the physical size.

It is fast getting to the stage where
there will be no room for anything in or
on the vehicle, including the driver and
passengers. (Maybe this is one way of
solving the road toll! But I digress...)

There is an effort being made by the
wire manufacturers to reduce the size of
the wire by using different compounds
to make wire that has less resistance (su-
perconductors perhaps), and by the
vehicle manufacturers having a closer
look at the current carrying tolerances of
the wire — trying to overcome the
‘overkill’ that was previously present.

For example my vehicle has a 10-amp
current carrying wire providing power to
a fuel pump that draws only 0.5 amps.

Another problem is the vehicle faults
that are occurring, which can be traced
back to problems with the harness
wiring and the connectors used. Field
surveys show that 54% of electrical

. faults are caused by the wiring harness,
12% by the electronics and 34% by non-
functioning sensors and actuators.

And then the vehicle stylists enter the

. <12V L
._l_ L~CONTROL CONTROL SENSOR
= SWITCH SWITCH (EG: FUEL LEVEL
T2V N 1 Ne 2 I SENSOR)
—_ BATTERY
h CONTROLLED| |CONTROLLED
DEVICE DEVICE =
Ne 4 Ne 2 INDICATOR
L L L (EG: METER OR
- - - GAUGE')
Fig.1
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picture, wanting greater freedom to
design systems that are easily used by
the operators and pleasing to the eye.
Many of these are being placed on
vehicle sections that move (doors etc.),
or have some other potential to cause
damage to a normal wiring harness.

Multiplexing

As with anything else, modem
electronics is coming to the rescue. The
scheme being proposed to rectify this
and provide for expansion into other, as
yet, undreamt-of areas is to replace the
wiring with a system that has much
fewer wires. This will be known as mul-
tiplexing and in the immediately
foreseeable future new vehicles will use
a combination of this and current prac-
tices.

In a two-wire multiplexing system,
there will be one wire circulating around
the vehicle in a loop containing address
and data information. A second wire,
heavier than the first, will distribute
power (Fig.2).

Generally speaking (coverage in
greater depth follows; stay tuned folks),
a master device controls proceedings
and issues addresses and data to slave
devices, each of which has a unique ad-
dress. A slave device will be either an
actuator or a sensor. A message is sent
that comprises an address field and a
data field. This data field will be either a
data quantity (magnitude) or a function-
al mode command depending on the
slave.

For instance if an external light is ad-
dressed, the data field will be a com-
mand to turn it either on or off. But if a
an indicator, such as a fuel level meter, is
addressed the data field would be a
quantity by which the controller wants
the needle to move, or the digital display
to change.

Let’s say the driver has activated his
tumn indicator lever, to indicate a right
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hand turn. The actual turn indicator
switch is on the data loop and has a uni-
que address. Periodically the master
controller will issue a command to the
indicator switch, comprising the address
for this switch and a data field which the
switch will decode as being a request for
status information.

The data bus is then given over to the
switch, in order for it to send data to the
controller as to its current status.

In this instance the status will be that
the driver wants to flash the right hand
turn indicator lamps. The controller
decodes this, and sets about implement-
ing it by sending a command to the right
hand flashing light controllers, request-
ing them to turn on.

This command will comprise the ad-
dress fields for the light controllers, and
data that is interpreted by them as a re-
quest to illuminate.

One way or another, the turn indicator
switch is reset, either by the driver or
automatically when the vehicle com-
pletes its turn, and when the master con-
troller next interrogates the tum
indicator switch it sees this and sends a
message to the right hand flashers to
turn off.

Not so easy...

Now immediately you, dear reader,
can see all sorts of problems with this
arrangement. For a start the example
dealt with a situation that is fairly slow
in activity. How fast can a person ac-
tivate the turn indicator?

What about the other activities that are
taking place — i.e., decoding the vehicle
speed sensor and displaying that,
measuring the oxygen level in the ex-
haust and presenting that to the engine
management computer, etc.

Obviously some activities on the con-

trol bus ‘will need higher priority than
others. Engine speed can vary quite sud-
denly and through a wide range, much
more so than say the fuel level (unless
you drive a car like mine).

You can see that the master controller
would have to have some basis on which
to decide which device should be ser-
viced next, and that this would depend
on such things as speed of data change
and relative importance.

While the mass of air entering the en-
gine can vary a lot more often than say
switching from high beam to low beam,
this does not mean that dipping the
headlights should get no priority.

Far more sophisticated systems than
this are needed. But the problem does
not stop here.

As you might realise, an automotive
manufacturer does not make all the com-
ponents on any particular vehicle. The
battery is made by a battery manufac-
turer, tyres elsewhere, and so too with
the instruments and other items of
hardware. If a tumn indicator manufac-
turer is going to manufacture an in-
dicator assembly for one vehicle builder,
he will need a detailed specification list
so that he knows what to build and what

Needless to say this item will be
prohibitively expensive if only this
vehicle builder uses it. It won’t reduce
the cost by much if a similar but not
identical part is made for another
builder.

What this points to is a need for some
standards to be introduced, so that all
the vehicle builders are using a similar
system at least at the electrical level.

Standards needed

This was the sort of issue faced by the
computer manufacturers during the
seventies, when they all realised that
there was a need to have a standard so
that all their computers could talk to
each other.

Out of debates and conferences there
occurred a software and hardware stand-
ard so that computers could talk to each
other, and it is these standards that
enable a person sitting at his desk in
Australia to access a large database in
America or Europe. This standard in-
volved both hardware and software.

Needless to say it wasn’t only the
computer companies that were engaged
in this dialogue. The communications
organisations in the various countries
were also involved.

Something similar needs to occur in
the proposal to establish standards for
the data interconnection system in the
modern vehicle. And just as with
hardware and software standards
developed for data communications be-
tween computers, so there is a need for a
similar standard for data communica-
tions between items on the data bus in a
vehicle.

In order for compatibility between
controllers, sensors and actuators to be
arrived at, there will be a standard for
such things as the hardware interconnect
(the voltage and current levels, or even
fibre-optical cable), the data repre-
sentation (i.e. NRZ, Manchester coding,
etc.) and the software interconnect
(deciding which device should be ser-
viced next, error correction and data

it must interface with. retransmission protocols, etc.).
ENGINE DRIVELINE ANTI-SKID
MANAGEMENT CONTROL BRAKING
SUBSYSTEM SUBSYSTEM SUBSYSTEM
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Auto engine control

Because of the immense difference in
data speeds between various items on
the data bus — such as the difference
between turning on an indicator light,
say within one second, and the need to
read all the engine sensors to compute
fuel injection amounts, within 3.5 mil-
liseconds — it seems unlikely that there
will be just the one bus.

Multiple buses

Rather there will probably be at least
two buses, one for the slower devices
and the other (much faster) for the
devices with faster requirements.

In fact there is a proposal for three
data classes: class A for data rates up to
20 kilobits per second (20kbps), class B
for data rates up to 100kbps, and class C
for data rates up to 1Mbps (million bits
per second).

Class B will handle all the require-
ments for the slower devices such as
tuming on and off lights, sensing fuel
levels, instrument panel indications and
such like, while class C will cater for the
communications  between  engine
management, anti-skid braking systems,
active suspensions, driveline control etc,

Consequently when full blown multi-
plexing arrives there will probably be
two separate buses involved, one run-
ning the class B devices and the other
running the class C devices.

When there is a need to bring this
together there will be a ‘gateway’ in-
terface between the two buses. It may
be that periodically the drive line
control needs to kmow that the
driver is applying the brakes. This
data, which is of a slower nature,
would be available through the
gateway. Just as in the communica-
tions standards for computer data in-
terchange, the various proposals for
class C data exchange revolve around
four or more layers.

CAN system

The following is the proposal put for-
ward by Robert Bosch in Germany,
called CAN (Controller Area Network)
— see Fig.3.

Fig.4 shows that each layer is an inde-
pendent block of software that has cer-
tain functions, and an interface between
the layers above and below.

The integrated circuit to implement
CAN is already being manufactured by
Intel in America, and is a dedicated
microcontroller containing a micro-
processor and memory.
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The application layer interfaces with
the application or device/controller that
wants access to the bus, so that it can
communicate with other controllers —
i.e., the driveline control, transmitting
information to be destined for the engine
management controller.

The application layer passes data/ad-
dress information to the object layer,
where the message is given a priority. It
means that the message is configured
such that it will not be interrupted if it is
the highest priority possible, but can be
interrupted if there is a higher priority
wanting access to the bus.

From the object layer the data passes
to the transfer layer, where error detec-
tion, acknowledgement and retransmis-
sion takes place.

Finally the physical layer controls the
actual message onto the bus. This layer
specifies such things as current and volt-
age levels and the data format that takes
place, along with the actual transfer rate.

The message arrives at the receiver
and it advances back through the various
levels — physical, transfer, object and
applications onto the actual device being
addressed.

If I was a manufacturer of an automat-
ic transmission and I had designed a
controller that I wanted to be compatible
with the CAN format, the specification I
would be concerned with would be the
application layer — as the other inter-
faces are being taken care of somewhere
else.

But if I was a serviceman I would

need a knowledge of the application
layer interface and the physical layer, as
these are the only two parts that I could
get at in order to diagnose a faulit.

Conclusions

This finishes the present series of ar-
ticles on the basic operation of motor car
engine management electronics, If any
of you would like more information on
this subject I could recommend that you
read the book Understanding Automo-
tive Electronics, by William B. Ribbens
and Norman P. Mansour, published by
Howard Sams and Company, or the
many excellent seminar papers on
vehicle electronics produced by the
Society of Automotive Engineers.

I am indebted to many people who
contributed to the writing of these ar-
ticles but especially to Albert Schulz of
Robert Bosch, for his state of the art
knowledge on multiplexing; Tim
Sheather of Automotive Electronics for
putting me right on how the biack
boxes are repaired; the many people in
Ford Motor company Customer Ser-
vices, who work above and beyond the
call of duty in order to provide tech-
nical information to Ford dealer
mechanics and Ford product customers
especially Peter Killen, Peter O’Malley
and Bob Draper.

I would also like to thank Ray Retel,
Automotive Studies Lecturer at the
Hawthorn Institute of Education, for
proof reading the articles and kindl
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pointing out the mistakes. <



8 "ON OdNI H3av3y

DINING
315 x 31

S
—— @ (104" x 10'4”)
Robe D

LIVING
BED—-1 BED~-2 5.45 x 4.20
4.05 x 3.60 21,360 x 360 (212" x 139")
(133" x 11'10") & (1110 x 11'10%)

ur ho ome to the future yourself

Sonr s LEGEND
(9'10” x 10'1") | WO D OUTLET
o I. O - MAIN TERMINATION
POINT.

KIT Part No.: 6462 1 068-00

Armed with your Austel license,
you can now take advantage of the
deregulation in the Communications
Industry.

Now, wiring your home or your
business for flexible communication

answering machine or modem
simple and will bring your home and
office into the age of tomorrow’s
communications.

Call KRONE today, toll-free.

* EASY TO INSTALL
* AUSTRALIAN MANUFACTURE
* SINGLE POINT FAULT FINDING

& CONFIGURATION

iS easy.
This complete kit makes the

KUR

0

N

CCM GROUP 832

H C

connection of your phone, fax, PC,

=

w

* EASY TO ADD LIGHTNING
PROTECTION

* SUITABLE FOR NEW OR
RENOVATED HOMES

* KIT INCLUDES CABLE &
TERMINATION TOOL

HOME COMMUNICATIONS WIRING SYSTEM - TECHNICAL HOTLINE 008 801 298

Emona LAB4

Four instruments in one package!

The LAB4 has four full
function test instruments:

B DC POWER SUPPLY
Triple output; 5V, 15V, 0-50V
DIGITAL MULTIMETER
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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.
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Australian ‘animatronics’ technology:

BUGS BUNNY
ON THE GOLD COAST

Although the motto of Queensland’s theme park Movie World is ‘Hollywood on the Gold Coast’, not
all of the technology used in the park’s rides and other attractions comes from the USA. In fact many
of the animatronic puppets have been developed and manufactured in Australia...

by BARRIE SMITH

A visit to the Gold Coast in the
frenzy of the Christmas holidays
would seem to be a journey of suicidal
intent — but if you've got a youngster
thoroughly besotted with the antics
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and appeal of the Wamer Bros
animation department, a visit to
Wamer Bros Movie World is man-
datory.

With wife and child in hand I made the

journey on January 1st — which not only
happened to be the first day of the year,
but was also the occasion for the six-
month-old theme park to break atten-
dance records. By 9.30am some 12,000



people had passed through its doors —
which were soon closed.

The 1991/92 tourist season on the Gold
Coast was a surprisingly good one, and a
spokesman for the Gold Coast Tourist
Council attributed much of the credit for
the high visitor figures to the Warner
Bros attraction,

One can hardly be blamed for
‘falling’ for the place. There’s so much to
see — aside from the fun of grooving
with your favourite characters as two-
metre replicas of Bugs Bunny, Daffy
Duck, Yosemite Sam, Foghorn Leghorn
and the others stroll, jig and jump among
the crowds.

However, slipping cleverly away from
the family, I spent most of my time at the
‘Looney Tunes Ride’ — a water cave
complex populated by all the animated
gang that has entertained global audien-
ces for the last 50 years.

The ride is an ingenious and highly
entertaining cavern of fun, made possible
by the clever and skilful use of ‘audio-
animatronics’.

My reason for spending so much time
in the splashing darkness with Elmer,
Pepe et al was that the animatronics pup-
pets had been made by a Sydney com-
pany — Sally Animatronics (Aust).

After returning to Sydney, I spent a
morning with Greg Eccles, MD of Sally
at his Dee Why workshop. It was here
that I found out more about the company
and its unusual ‘product’.

About Sally

Sally Animatronics is a majority-
owned Australian Company, with a
minority shareholding held by Sally USA
— based in Jacksonville, Florida.
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Tweety Pie in close up, with Sylvester in close pursuit.

Sally USA has been in the animation
business for 14 years, involved in
projects such as the Universal Studios at-
traction and entertainments for museums,
retailers and theme parks.

As Greg Eccles says, “The link up has
been good — we exchange technology,
doing all our own design here in Sydney.

Unique achievement
Movie World's ‘Looney Tunes' ride
mps 60,000 litres of water a minute.

it took 13 months to construct. The
concept of the ride is claimed to be uni-
que, and not modelled on any other at-
tractions.

Bugs Bunny tours the Movie World site, in a stretch limo.

Each company has its own way of doing
things, so each company is developing
all the time.

Originally when we started we
worked with their technology, but since
then we’ve actually sent our technology
back to the States — our own processes
and designs.”

Eccles’ background is electronics and
mechanical design, being at one time
chief engineer for Pye/Philips audio and
special project design, before moving
on to National Panasonic’s office equip-
ment division.

Why did he start Sally? Eccles ex-
plains: “A colleague of mine had an ex-
hibition company, with a lot of projects
for Expo 88 and a big exhibition in Syd-
ney for the BiCentennial, called First
State ’88. There was really nobody local-
ly doing animation in the the theme park
style. Instead of importing the technol-
ogy from overseas, I was asked would I
like to start up the company. I thought it
was an opportunity to do something in
the line I was familiar with —
manufacturing, design and marketing.
Sally does take in all those facets.”

One of the first animated characters
designed and manufactured by Sally was
for Fujitsu at Expo ’88, which won the
corporate pavilion award. Another one of
their other early customers was the Old
Dubbo Gaol — the characters are placed
throughout the gaol, in different cells and
outside as well.

The demand for their work is broad:
“We have characters which you can
preprogram or operate live for a special
promotional presentation.

Recently one of our characters did a
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Bugs Bunny on the Gold Coast

(" Other attractions
If you can tear yourself away from
Bugs and the boys, there's a whole movie
studio to tour at Movie World.
| enjoyed the Police Academy stunt
show, which features some exciting and
tight driving, pyrotechnics and a few fall-
ing — and flying — bodies to fill in the few
kquiet parts.

On the Visual Effects stage you can\
see how the flying scenes from Memphis
Belle were made. On the Sound Effects
stage you can try your hand at effects,
dubbing such movies as Lethal Weapon
Il. Over at the Roxy Theatre you can
watch classic 3D movie dlips, from Phan-
tom of the Rue Morgue and Hitchcock's
Dial M for Murder. )

71 %

|

One of the Movie World attractions is a recreation of a New York street, complete
with authentic Yellow Cab.
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‘job’ on stage for the State Bank and the
Housing and Industry Awards, at the
Convention Centre in Darling Harbour.”

Sally not only create ‘live’ people, but
produce animals and ‘things’.

At Movie World there are two ‘dark
rides’. One is the Looney Tunes Ride
mentioned earlier. It’s basically a water
ride — housed in a 3,700 square metre
building: as you move through the caves
you see different scenes.

There’s about 80-odd characters in
there — Bugs Bunny, Daffy Duck, Pepe
le Pew, Foghorn Leghorn, etc. They
move and talk, one of them saws down a
tree, another fires a shotgun.

The other dark ride is ‘Gremlins’, with
the Gremlins, Beetlejuice and Gizmo
characters. Both buildings are large and
quite sophisticated. Says Eccles:

“We’ve done more characters since
they opened and will-be doing more in
the future. We work very closely with
Warmers.”

Making a character

“Producing what we call a humanoid,
we begin by creating a specification of
the character — deciding on its age, fa-
cial expressions, wardrobe and so on.
Then we take a live cast of the face; a lot
of our faces are taken from live casts.
The final expression is sculpted into the
face — using clay or plasticene, and the
mould is made.”

“We then work out the body size. We
have different body sizes in stock. The
character is then postured, allowing for
any movement it may have — it may be
a standing or sitting character. We then
make the skin, with our own special for-
mula developed in Australia.”

“The internal working parts are mainly
pneumatic cylinders -—— acting as
‘muscles’ — to operate the arms, the
heads or the eyes. These are operated in
turn by valves turning the air on and off
in the cylinders. The valves are operated
by a computer program.”

“To animate a character we get a
‘feeling’ after looking at the script of
what it has to say and do. The voice track
is laid down first. The mouth is then
synchronised to the voice. We do this
‘live’, by running the tape through time
and again.

After the voice and the mouth are
operating we bring in the movements,
one by one to get the total action
working: mouth first, then head move-
ments, then the eyes, the body and
arm gestures.”

Finally, the wardrobe is fitted. Sally’s
programs the character, finished com-



pletely dressed with wardrobe. Some-
times the programming is done at the
Sydney studio or sometimes — as with
Movie World — on site.

It’s very important to get the ‘sight
lines’ worked out, in relation with the
audience staging and the background.
This helps the characters to relate with
the boat-borne audience. Sometimes this
can be done in the studio, then the pro-
gram is edited on site.

Difficulties?

Eccles explained that the human body
is a ‘fantastic thing’, taking millions of
years to develop. For Sally to try and
duplicate the body’s operation with
pneumatic cylinders is quite a challenge.
He continued by saying the human body
is particularly hard to duplicate because
we all have a ‘reference point’ — our
own body — with which to compare.

Fortunately, no problems have been
found with the Gold Coast’s sometimes
muggy climate. The figures have been
designed to handle the high humidity and
heat.

Other problems? The company has
now had lots of experience in build-
ing these characters so can always
face something new. R&D goes on all
the time.

Devising the skin material over the last
few years is one example: the qualities
needed are that it be supple and flexible,
look realistic — and be long lasting. Ec-
cles stresses it’s not like making syn-
thetic skin for film or TV work, where
you can repair it between takes. In the
Dee Why company’s projects the skin
has to remain in position for long periods
— even years — and be repeatedly
operated for anything up to 10-12 hours a
day, seven days a week, 365 days a year.

Sally makes its own eyes, its own
wardrobe, makeup and performs hair im-
plantation strand by strand.

A character — such as a Looney
Tunes type — may take anywhere up to
two months to make, or even go to
three months, varying with the anima-
tion required.

Installing the characters calls for Sally
staff to work with the park designers to
select the best position and eyeline, as
viewed by the passing audience — and
with reference to the other characters. It’s
like doing a play, with actors on stage.
They have their marks on the floor —
and the same method is followed.

The characters are operated by air
pressure, so an air line goes to each.
There’s also a computer cable and power
links, to the computer associated with the
valves operating the pneumatic
cylinders. In the case of Movie World the

Elmer Fudd'’s head under construction — the Sally company has achleved high
quality synthetic skin.

Readlly available, standard pneumatlc parts are used In the construction of
animatronic puppets.

An Internal armature for an animatronic puppet being bullit at the Sally plant.
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Greg Eccles, Sally’s managing
director, with a temporarily headless
friend.

system also controls such things as steam
cannons and falling tree trunks, lighting
and sound storage cards.

Maintenance?

Considering the models’ running
hours per week, the average charac-
ter’s reliability is very high. Eccles
compares them to the operation of a
home appliance or even a factory
machine: “The number of hours of
maintenance we do would be much
lower. Pneumatics has been industry
proven, driving a variety of machines
for many years. It’s very reliable and
efficient. We use standard industry
parts for cylinders. Some of them are
also used in the cotton, wool and print-
ing industries.”

Some models that the company has
made have been working for four years
— so the reliability factor is proven.

Special computer

Computer control is at the heart of all
the stunts, gags and laughs the Looney
Tunes crew get up to in the watery
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Bugs Bunny on the Gold Coast

Greg Eccles and Sylvester the cat —
not quite headless, but not fully
presentable either. The basic cladding
is fibreglass.

darkness of the ride. In the Movie World
‘dark rides’ control is applied to not
only the characters, but also the light-
ing, special effects and audio play-
back. The whole thing is done through a
central computer.

The computer system that Sally uses
is an RA Gray computer system from
San Diego in the USA, and it is the
only one of its type in Australia.

It is a complete Media Production Sys-
tem (MPS) and is designed to facilitate
production and editing of complex,
fully automated performances.

Initially, the voice track is recorded for
a character and the MPS system uses as
its reference an industry standard
SMPTE time code track, recorded on the
same tape as the the audio track within
the RA Gray MPS system.

Once instructed to lock onto the time
code track during previewing, the MPS
system will follow all tape movements
— during start, stop and shuttle modes.

The computer system stores the
control data (on 8" floppies) which are
recorded in real time, and the charac-

One of the Sally humanoids — ‘Sir
Edward’ — with its electronics and
pneumatics In place. This kind of
puppet can be pre-programmed for
action and dialogue, or run as a ‘live’
figure.

ter’s mouth movements are pro-
grammed in sync with the audio track.

The next step is to record the other
animated movements of the character
one by one — e.g. head movements,
eyes, hand/arm etc., — until all the
movements are set down on the floppy
disks, and all synchronised to the time
code track.

Once the voice track and the data track
are laid down onto the one tape there are
no more sync problems. So it doesn’t
matter if the voice track drifts, the control
information is locked to it: the body
movements — and lip movements —
remain synchronous.

The system is a unique and very
powerful one, and can do anything
from programmed animation to light-
ing control to synchronising such
things as video discs, or events such as
a fountain which suddenly springs to
life. The elements can be brought
together very neatly and can be control-
led all from the one computer rack.

Each of the dark rides on the Gold

Continued on page 32



School of Electrotechnology

Short Courses

Second Semester 1992

The RMIT School of Electrotechnology offers the following Short Courses in the Second Semester. 1992:

AUSTEL TELECOMMUNICATIONS
CABLING LICENCE

Directed at technical personnel seeking
to obtain the AUSTEL General
Premises Cabling Licence.

Duration : 1 day Cost : $130

MODEM INSTALLATION AND
SERVICING

Provides knowledge and technical skills
in selecting modems for a data link.
Duration : 2 days Cost : $440

NETWORKING PC’s

Provides knowledge and technical skills
networking PC’s, selection of
hardware, software and installation.
Duration : 1 day Cost : $220

SATELLITE COMMUNICATIONS
PRINCIPLES

Introduces the principles of satellite
communication systems and their
operating parameters.

Duration : 5 days Cost : $350

FIBRE OPTICS FOR ELECTRICAL
TRADES PERSONNEL

Designed for personnel engaged in the
installation of fibre optic cables.
Duration : 2 days Cost : $500

OPTICAL FIBRE TECHNOLOGY
Introduces principles of optical fibre
transmission systems and technology.
Duration : 5§ days Cost : $700

SECV S PERMIT

A course of study to prepare
individuals for the State Electricity
Commission of Victoria S Permit
examination. This course is available
on a part time or block release basis.
Duration : 56 Hours Cost : $480

PC SYSTEMS HARDWARE AND
SUPPORT

This course provides participants with
diagnostic fault finding skills as well as
knowledge in the selection of PC
system components and peripherals. Part
course available.

Duration : 5 days Cost : $1000
SERVICING
MICROCONTROLLERS IN RADIO
EQUIPMENT

This course provides the skill to
diagnose faults in circuitry associated
with digital microntrollers.

Duration : 1 day Cost : $220

COLOUR TV SERVICING
Provides practical skills in servicing
colour TV receivers.

Duration : § days Cost : $350

VIDEO CASSETTE RECORDER
SERVICING

Covers practical skills in servicing
domestic VCR's.

Duration : § days Cost : $350

COMPUTER MONITOR
SERVICING

Provides knowledge and skill in
adjustment, alignment, installation and
selection of PC monitors for computer
systems.

Duration : 1 day Cost : $220

DIGITAL AUDIO AND COMPACT
DISC PRINCIPLES

This course covers digital audio
techniques and adjustment of CD
players.
Duration :

2 days Cost : $440

MOTOROLA MICROPROCESSOR
68000

Advanced techniques in programming
the 68000 microprocessor.

Duration : 5 days Cost : $350
Other microprocessor systems available.
Ring for details.

BASIC PROGRAMMABLE LOGIC
CONTROLLERS

A first course in PLC’s that provides
electrical and non-electrical personnel
with the principles and current practices
in programming PLC’s.
Duration : 5 days Cost : $350
ADVANCED PROGRAMMABLE
LOGIC CONTROLLERS

Covers the applications of PLC’s in
process control systems.

Duration : 5 days Cost : $350

INTRODUCTION TO
INSTRUMENTATION AND
PROCESS CONTROL

A basic course in process control and
instrumentation for electrical and
non-electrical tradespersons.

Duration : 5 days Cost : $350

SURFACE MOUNT SOLDERING
AND DESOLDERING TECHNIQUES
To provide tradespersons, technicians,
technical officers, and advanced
electronic hobbyists with the skills of
Surface Mount Technology.

Duration : 2 days Cost : $440

HIGH RELIABILITY SOLDERING
TECHNIQUES

To provide service and prototyping
personnel with soldering skills to repair
and construct reliable electronic
equipment.

Duration : 3 days Cost : $600

FOR DETAILS CONTACT COURSE INFORMATION OFFICER TEL (03) 660 4425 FAX (03) 662 2525.
Other courses in Electrical/Electronics, Computer Installation and Servicing, Instrumentation and Audio

Visual Technology are also available.

Courses conducted on site throughout Australia.
These courses are structured to comply with Training Guarantee Levy legislation.

School of Electrotechnology

Royal Melboume Institute of Technology
GPO Box 2476V

Melboume Vic 3001

ACN 004053703 °
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Moffat’s

by TOM MOFFAT

Murphy’s Law and the sound man

One afternoon recently, as I was deeply
engrossed in some software project, I got
a phone call from the licensee of
Hobart’s Wheatsheaf Hotel. HELP! —
not technical help, but musical help.

Twice a month last winter, I'd played
at the Wheatsheaf as part of a jazz band
called ‘Burglar’s Dog’, and the licensee
knew I had an accordion. He'd just
brought this Zydeco band ‘Hot Tamale
Baby’ over from Victoria for a two-
night stand, and the airline had lost
their accordion. Zydeco is a musical
style from the southeastern part of the
USA, becoming more and more
popular in Australia. But you just can’t
do Zydeco without an accordion.

Could I help ont with a loan? Sure
thing — in return for two free tickets to
hear the band, of course).

But I had to bring the squeeze-box to
the pub that afternoon, straight away, be-
cause the band was just about to undergo
their ‘sound check’. So it was goodbye
computer, hello boozer. I wrestled the ac-
cordion into the back of the car and
headed for town.

My accordion is an elderly 1950’s
model. Modern accordions play with a
delicate sensitivity, but mine generates a
full-throated roar. I suspect it was
designed to produce enough volume to
work with the unamplified orchestras of
the era, and that’s the way we’ve been
using it with ‘Burglar’s Dog’ — it can
hold its own against such things as a
trombone, baritone sax, drums, banjo,
and electric guitar, all going at once.

But, as with a 1950’s American car, the
price you pay for all that power is
weight. The accordion is made of solid
timber — none of that plastic stuff inside
— and it weighs close to 20kg. Even
though I weigh over 100kg, I can only
play the monster for any length of time
sitting down.

When I walked into the Wheatsheaf I
met the accordion’s new player for the
weekend — a lovely slender blonde lady
named Su. I told her there was no way in
the world she’d be able to make it
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through a three-hour gig with my accor-
dion; it would crush her flat. At least, if
she had to use it, she should organize a
chair, or at least a bar stool.

No problem, she said. She slung the
straps over her shoulders and squeezed
off a couple of tunes standing up (*“love-
ly sound..”). Made me feel like the
world’s original wimp. Then Su told me
of a few recent adventures that made
wrestling on stage with a borrowed 20kg
accordion seem like small cheese indeed.

Just to set the scene, consider the
lineup of the band, as they appear to their
audience: On yer left, laideez and
gentlemen, one bass guitar player (with
no fingers).

Next the sax player (busted leg, in
plaster. Someone has decorated his cast
with Textacolor blood gushing down the
side). In the centre, the drummer (nod-
ding off from time to time). Next Su,
who lost her accordion (shoulders begin-
ning to droop a bit).

And on the end, the guitar player
(who’s actually not there at all — he’s in
the intensive care ward in hospital;
suspected heart attack, 32 years old).

Methinks this band should be named
‘Walking Wounded’, and its patron
should be Murphy. The bass guitar
player is Su’s husband; he lost the
fingers of his left hand in a car accident
when he was 17 years old.

He's leamed to ‘finger’ the notes with
the stumps; it’s almost like every note is
a one-finger bar chord. He can’t play a
normal guitar; strings too small, stumps
too big. But on the bass, wow! A most
satisfying, powerful, driving style.

The guy on sax made the mistake of
jumping over a fence in an awkward
way, fracturing his leg on touchdown.
Apparently he does a lot of dancing
around on stage while wailing away on
the alto sax, but this day he was firmly
rooted to a bar stool.

The drummer — well, his wife had just
had a baby, only hours before the band’s
Hobart trip. She was late as it was, and
had she been any later the band would

have been without a drummer for the
Wheatsheaf gig. No wonder the guy
looked a little ‘noddy’. He brightened up
that night.

As for the guitar player, his heart prob-
lem came as a complete surprise, without
any warning at all. When he went down
other band members got on the phone, all
over Victoria, trying to find a replace-
ment with only hours notice. But no luck
— every likely guitar player in Victoria
was either busy or couldn’t be found. So
the band headed for Hobart anyway,
hoping to pick up a guitar player locally.

At this stage Su got an idea. “You
don’t happen to play guitar, do you,
Tom?”

Well, as a matter of fact I do, on quite a
few ‘Burglar’s Dog’ numbers. But my
playing is all finger-style ragtime and
blues, as well as the country and western
and bluegrass stuff. Certainly not the
electric-rock style they were looking for.

The local sound man was working on a
‘proper’ substitute guitar player, but if
he couldn’t make it for some reason, I
was elected. The other guy did make it
in the end, dashing forever my chance
at glory playing with a big imported
‘mainland’ outfit. But he turned out to be
the right choice; I fear I would have
made a fool of myself.

Ah, the sound man. That’s what we’re
supposed to be talking about, in the first
place. The Wheatsheaf Hotel has a fairly
sophisticated sound system, set up in a
proper ‘show room’ situation. When a
performance is under way, the house
lights are dimmed and all seats face the
stage. This isn’t dinner music; the band is
everything — it’s a ‘show’.

There are stacks of three speakers each
side of the stage, standing higher than the
performers. Hidden behind the right-side
speakers is a six-foot instrument rack
containing a bank of large power
amplifiers, some preamplifiers, and a
small 10-channel mixer.

When ‘Burglar’s Dog’ play the Wheat-
sheaf, we use the sound system in its nor-
mal configuration and and attend to the



mixing ourselves. The system is used
mostly for reinforcement, amplifying
the vocals and the quieter instruments
such as mandolin so they blend well
with the louder, unamplified instru-
ments such as trombone and sax. Some-
times when there’s a particularly large
crowd we mike the accordion as well, but
only gently.

On nights when mainland acts are ap-
pearing, performers like Archie Roach or
Tommy Emmanuel, the sound system
grows an appendage — a big cable the
diameter of a fire hose that stretches to
the back of the house and ends in a giant
mixer that must have at least 48 channels
onit.

During performances the sound man
stands at this mixer, always in control.
He can’t sit down, because the mixer is
so big he has to walk to get from one end
to the other.

With the Zydeco band’s sound check I
got to see this monster being set up, and I
am now convinced it is an instrument in
itself, like a big organ. The players up
front are only inputs, which are mixed,
modified, and fiddled to produce a sound
which is much more than the sum of the
individual parts.

The setup procedure began with the
drums. The sound man, named Butch,
first asked the drummer to continuously
pound on the bass drum as he adjusted
the mixer controls.

This went on for several minutes and
brought back memories of a bad hang-
over. That drum was pretty damn loud to
begin with, but suddenly the sound
seemed to lift above reality to dominate
the whole room.

Then the drummer went through each
drum alone or in combination with the
others, as the sound man equalized and
adjusted. There were two mikes on the
drum kit as I remember, and when
Butch finished he seemed to have the
whole works floating in space above
the dance floor.

Each instrument was then added to
the mix in turn: bass, sax, accordion,
(still no guitar) and vocals. From
where I was standing, each new sound
seemed to begin on stage and then be
blended in with the amplified product
filling the room.

When it was all done the sound man
said “OK, lets hear something all
together” and thus emerged the most
powerful, gutsy, rocky, Zydeco-bluesy
sound you could possibly imagine.

But it wasn'’t the sound of the band as
I'd first heard them in their natural state,
before the sound mix started. The sound
was now manufactured, within that big
instrument called the ‘sound system’.

Was it better? I was in two minds about
that, but style and commercial reality
nowadays pretty well demand that any
band worth its salt be ‘mixed’.

That night I headed back to the Wheat-
sheaf, along with my 13 year old son
Steven, who’se a bit of a blues freak.
He’s learning guitar and trombone and
keyboards, so I thought a good Zydeco
band would give him some inspiration.
We took up a table near the stage, and
near those big speakers.

When the music started, WHAM! It
was like a thunderbolt hitting a few
metres away. You could feel that bass
drum in your guts, the bass guitar in your
chest muscles. The floor shook, glasses
on the tables seemed to dance about. It
was like a wind came from those
speakers, ruffling your hair. My God,
Butch, what have you done??

‘What he’d done, I think, was goose the
master gain up about another 20dB
above what it was during the sound
check that afternoon. But man, that
was Music!

It was just what the audience wanted.
And these weren’t your average pub-
rockers either. An American woman sit-
ting next to me had been brought up
with the swamp music from Louisiana,
and when the Zydeco began she started
stamping her feet and yelling, and
when everyone else was clapping she’d
yell “WHOOO!” and pound her fists on
the table.

But not everyone could take it full
blast. A group of women arrived, ob-
viously celebrating someone’s birthday
or something. They took a table right at
the front, opposite ours. One of them had
magnificent legs, encased in sheer
stockings with black spiders em-
broidered onto them.

She wore a tiny leather mini-skirt and a
black leather vest, and she drove certain

.male members of the audience quite

mad. This girl and her friends got up on
the dance floor for a couple of numbers,
but then the whole lot of them wanted
things a little quieter and moved all the
way to the back. Pity...

When I finally left this little concert,
after only three beers for the night, I felt
quite dazed. My ears were ringing, as
were my Steven’s. We couldn’t talk to
each other on the way home, simply be-
cause we couldn’t hear each other. We
were both functionally deaf.

The next morning both of us still had
ringing in the ears, although not quite as
bad. And I for one felt like I'd been in a
fight the night before — knocked about.

The cxperts will tell you that subject-
ing oneself to such high sound levels will
lead to permanent deafness, and they’re

probably right. Apparently every ex-
posure to that sort of sound power takes
just a little bit away from your hearing
sensitivity, a little bit that you’ll never
get back.

Steven and I endured/enjoyed one
night of it, but what about the people
who go to places like this once or more
each week?

I guess some over-protective govern-
ment types might someday try to ban
sound levels over a particular number of
dB. This would be sad, because the oc-
casional experience with big overwhelm-
ing music power is part of the joy of
living. I guess the ‘safe’ way to enjoy it,
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Getting weather satellite pictures on your own PC:

LISTENING POST
WESAT STATION - 1

Huge numbers of people have built and had great success with Tom Moffat's ‘Listening Post’
projects, which allow personal computers to be used as low cost receiving terminals for HF trans-
missions of Morse, RTTY and weatherfax transmissions. Now he’s developed a similar low cost,
easy to build system for reception of images direct frorn VHF weather satellites. This is the first of
three articles describing the new system — so if you'd like to receive pictures like the one shown on

this month’s cover, read on...

by TOM MOFFAT, VK7TM

Here is a project that will give you a
whole new view on the world. Constant-
ly orbiting overhead are many satellites
carrying cameras that look straight down.

The cameras transmit continuously
‘live to air’ (or should that be ‘live to
space’?), as they sweep across the earth’s
surface, producing images of everything
below them. The cameras are not ‘aimed’
as such, they just keep squirting out a
never-ending swathe of picture — no
matter where they are. Hence the name

of the satellites: Automatic Picture Trans-
mitters, or APT’s.

The Listening Post Wesat project that
I’ll describe in these articles decodes
APT pictures and displays them in 16-
level gray-scale or false colour on the
screen of a computer. Operation is dead
simple — just as with my Listening Post
II weatherfax project upon which this
one is based. No fancy menus, no fid-
dling about, just start the program to
begin receiving. Function key F1 toggles

Photo 3: The same scene as shown in Photo 2, but displayed in false colour.

Received from an American NOAA satellite, it shows the Great Australian Bight
area of South Australia, with a storm down near Antarctica. As with the other

NOAA displays, the visible light image is on the left and the IR on the right.
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between gray-scale and false colour dis-
play, F2 flips the picture top for bottom,
and F10 ends reception and saves the pic-
ture to disk.

The system, although simple, has been
carefully designed to produce the very
best picture quality using a minimum of
equipment. All the satellite pictures
shown in these articles were received
using the new Listening Post Wesat kit
and software. Photographs were taken
directly from the screen of a normal
VGA monitor. The results compare very
favorably with those from professional
$25,000 Wesat receivers — but this one
only costs $99!

What you’ll need

Here is what you will need to make use
of the Listening Post Wesat project:
RECEIVER: If you already own a scan-
ner or VHF receiver, chances are it will
work fine for weather satellite reception.
You must be able to receive signals be-
tween 137 and 138MHz, in the ‘Wide-
FM’ mode. This is the normal mode for
FM broadcast and TV sound reception.
Radios that offer WFM usually let you
use it anywhere within the radio’s
coverage spectrum, not just in the broad-
cast bands. WFM is provided with all the
Icom radios that are promoted as
‘scanners’, such as the R1, the R100, and
the IC2SRA. The full-blown VHF
receivers such as the R7100 and the
R9000 have WFM as well, of course.

Tandy say their desk-mounted scan-
ners have WFM, as does the long-run-
ning Yaesu FRG-9600 VHF receiver sold
by Dick Smith Electronics.

I have used the FRG-9600 for satellite



reception, and it works fine. DSE is now
selling them out at $799, a far cry from
the $1200 or so formerly being asked for
them, so an FRG-9600 might be worth
considering for satellite reception as well
as for general VHF listening,

The specs for the AOR handheld
scanners say they will receive WFM.
The AOR-3000 scanner not only has
wide FM; it has a special bandwidth for
APT satellites.

This is not a definitive list of every
receiver usable for satellite reception, it’s
just a mention of a few that should work.
APT’s use an FM deviation of 15 or
30kHz, which is much too wide for nor-
mal ‘communications’-type FM, so pic-
ture reception with this type of receiver is
just about impossible. Wide FM is really
too wide, but we have taken steps in the
decoder design to cut the bandwidth back
at the audio level, so performance using
WEM is quite good.

PREAMPLIFIER: Good results are pos-
sible by feeding an antenna straight
into a receiver, but most scanner-type
radios aren’t sensitivity champions, and
they need a little help. We will discuss
various preamp options in the third of
these articles.

COMPUTER: In the IBM-compatible
world there are two options: for full APT
picture quality you must have a VGA sys-
tem that uses an analog type colour
monitor. Happily this is the system used
in just about every current model IBM-
PC compatible.

The analog system uses colour
registers to describe what colours are
produced from the colour palette. The
Listening Post Wesat software loads two
tables of its own values into the colour
registers, one for gray-scale and the other
for false colour.

The false colours are NOT the normal
ones the EGA system uses; these look
terrible. Instead the colours range from
black to shades of blue up through
greens and yellow-green to salmon, red,
gray, and white. These are the same
colours the Weather Bureau uses for their
own false-colour satellite picture dis-
plays, by the way.

There is another version of the
software that produces four-colour pic-
tures on an IBM-PC CGA monitor in 320
x 200 resolution. This doesn’t hold a
candle to the VGA images. But it does
allow the display of weather satellite im-
ages on the LCD screen of a laptop com-
puter, and opens the way for shipboard
APT reception on yachts and fishing
boats. Yet another version for the Com-
modore Amiga performs pretty much
like the IBM VGA version.

;s o e

Photo 1: Taken by a Russian ‘Meteor’ APT satellite, this shot shows the Great
Australian Bight area of South Australia (near the top), with a massive storm to
the south near Antarctica. Visible at the bottom is Antarctica itself.

ANTENNA: It is not necessary to
track APT satellites with a directional
beam; their signals are strong enough
so a non-directional antenna such as a
ground-plane can be used. Since we're
using 137MHz, which is pretty close
to the 144MHz ‘two-metre’ amateur
band, a two-metrc antenna can be
pressed into service with good results.
A simple 1/4-wave whip will work, al-

though a 5/8-wavelength ‘gain’ antenna
will be a lot better.

Some users have mentioned the J-pole
as a good satellite antenna. One I've
found particularly useful is a scanner an-
tenna sold by ZCG Antennas. This seems
to go a fair bit better than the normal
ground plane, with fewer signal fades as
the satellite goes past.

But all vertical antennas suffer the
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Wesat Station

same problem with satellites: they can’t
see straight up.

When the satellite passes directly over-
head the signal drops out to just about
nothing, leaving a big bar of noise in the
middle of your picture.

One quick and dirty way of overcom-
ing the overhead problem is to bend the
antenna 30° from the vertical. This fixes
overhead response, but still points a dead
spot off in a different direction.

For best performance it is usual to use
circular polarisation for satellite recep-
tion. A way to achieve this is to use two
crossed dipoles fed 90° out of phase, an
arrangement called a ‘turnstile’. A
turnstile with a reflector behind it can be
pointed straight up to give excellent
overhead performance, but it’s not so hot
out toward the horizon, to receive the
satellite when it’s far away.

After lots of fiddling around, I have
now settled on a Lindenblad antenna, an
elderly design that was very common on
missile test ranges back in the sixties.

The Lindenblad uses four parallel-fed
dipoles, to give circular polarization and
good sensitivity down to the horizon in
all directions while allowing reception
directly above as well.

In the third of these articles I'll show

you how to build a Lindenblad out of
wooden sticks and 300-ohm television
twin lead, for around $15.
TAPE RECORDER: Here just about
anything will do. Other weather satellite
projects I've seen want you to use a hi-fi
stereo tape recorder to record the pictures.
One channel takes the received signal,
while the other records a 2400Hz pilot
tone to maintain picture synchronization.
This is fine until you start dismembering
the family stereo every time a satellite
comes Over.

Listening Post Wesat derives its pilot
tone from the picture signal itself, so it’s
only necessary to record one channel.

Loss of signal can then cause loss of
sync of course, but in practice the LP
Wesat decoder uses a very powerful
phase-locked loop to hang onto the
2400Hz carrier, even when the picture is
too weak to make any sense of at all.

Every satellite picture shown in these
articles was recorded with an ancient
Aiwa dictation-type cassette recorder,
usually running from its own batteries.

The quality of the pictures speaks for
itself, but there is one very minor prob-
lem in using a dictation-type machine:
the automatic volume control (AVC).
Since the video signal is a form of
amplitude modulation, the strength of
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Photo 2: A picture from an American NOAA satellite, showing the same scene as
in Photo 1 but taken several hours later. There are two separate images, with the
one on the left showing that taken by the visible light camera and the one on the

right by the infrared scanner.

signal going onto the tape varies with
brightness of the picture.

As the brightness goes up, the AVC
tries to pull it down again. This manifests
itself as a tendency for large dark areas to
try to sneak back toward white. There is
also a small streaking effect that follows
isolated bright patches.

If you’re a purist, you can try to find a
cheap cassette recorder with a manual

As for me, I didn’t worry about it. I just
made up a voltage divider from the
receiver, so that the recorder’s AVC came
into play only on the strongest audio
peaks of NOAA signals, and not at all on
Meteor signals.

You can, of course, forget the tape re-
corder altogether and feed the pictures
straight into the computer.

The only problem here is radio noise

record volume control. generated by the computer. I have tried
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For comparison, here is an synoptic weather chart sent out by the Melbourne
Weather Bureau for the same time, and covering the same area as Photo 1.



live reception with my Toshiba laptop —
a noise-free computer — and it works
fine. But it is much more convenient
just to record the picture and then carry
the tape to your computer to play the pic-
ture 1nto 1t.

It is also possible, if your radio has a
timer, to record a series of pictures
through the middle of the night or when
you’re not at home. Radios like the Icom

R7100 can record five different
‘programs’, from five different channels
at five different times.

The pictures

The Listening Post Wesat project
makes use of the so-called ‘low
resolution’ APT transmissions between
137 - 138MHz. Despite this official
- description, the resolution of these pic-
tures is still much higher than the com-
puter screens available to show them on.

To fit the images on a PC screen
640 pixels wide, we must read only every
second incoming pixel, ignoring the
others. Still, you must agree that the
results are quite stunning. As a satellite
passes over, you can see the world as the
satellite sees it — continents, islands,
oceans, snow, ice, and clouds.

The satellite pictures you see on the
TV weather every night show clouds as
simple white masses. These pictures
come from very sophisticated satellites in
geostationary orbit; you get the same
view all the time and only the clouds
change. The APT’s on the other hand
work much closer to the action. Clouds
are not just white blobs, they become
angry roiling masses or swirling
pinwheels or lovely textured works of art
— all shown as fine quality black-and-
white photographs with excellent gray-
scale rendition. Land masses pop up,
sometimes quite starkly, and occasional-
ly you can see the sun glinting off the
water. It’s the same view you would get
from your very own space shuttle.

Photo 1, which comes from a Russian
‘Meteor’ APT satellite, is an example of
the kind of stuff you can pick up
with the Listening Post Wesat unit.
It’s a long picture that spreads over two
computer screens. The picture was
received at Port Cygnet near Hobart on
the morning of January 27, the Australia
Day holiday. The antenna was the Lin-
denblad, the receiver an Icom R7100, the
tape recorder the clapped-out old Aiwa,
and the computer an ADV brand PC-AT
clone with a Trident VGA card and
Keller monitor.

The satellite itself passed well to the
west. In Tasmania the day was a shocker;
the occasional small break of sunshine
intermixed with violent squalls of wind

and rain. The weckend saw the first test
of the new Lindenblad satellite antenna,
to be described in the third article. The
antenna did not blow apart, nor did its
temporary mast collapse, although there
were some tense moments as the whole
house shook with the squalls.

With APT’s the picture begins when
you first acquire the signal, and only ends
when you lose it. Photo 1 begins in
northern Australia, where the continent is
graced with warm weather and nice
gentle fluffy clouds.

Near the left of the picture the West
Australian coastline is visible; Perth is
having a nice sunny day. Although there
is a bit of murk developing over the
Bight, you can sce the bottom of
Australia and to the right, Spencer Gulf,
Kangaroo Island, and the Gulf of St. Vin-
cent. Looks like a nice day in Adelaide
too. The image of the mainland seems to
end at about Warnambool in Victoria, so
Tasmania misses out.

South of Australia, all hell breaks loose
with a massive cold blast from An-
tarctica. In the middle of it all is a hook-
shaped cloud structure that is the centre
of a big low, spinning around and
slinging speckled bits of cloud outward.
Each speckled bit is one of those nasty
squalls, and they all secem to be headed
toward Tasmania!

Below the low, very white and
prominent, is the Antarctic continent.
The satellite passed right over Porpoise
Bay in Wilkes Land. Australia’s Casey

Station would be on the coast to the
left of the picture; the French Dumont
D’Urville station would be on the right.

No matter how lousy the weather in the
Southern Ocean, the Antarctic coast is al-
most always in the clear in these pictures.
This is because of the ‘catabatic’ winds
in Antarctica. The continent is around
3000 metres high in the centre, sloping
down to sea level at the edges. Since cold
air sinks, it starts sliding down the ice
from the South Pole region and by the
time it gets to the sea it could be going at
100 knots or so. This blows the cloud
well out to sea, leaving the coast clear
but almost always very windy.

Photo 2 is a picture from an American
NOAA satellite of the same scene as in
Photo 1, but taken several hours later.
The picture is in two halves, with the
‘visible light’ image in the left half and
an infrared view on the right.

The pictures are somewhat smaller and
less detailed, but the Australian continent
stands out better than in the Russian pic-
tures. Because the NOAA satellites
orbit somewhat lower than the Meteors,
their transmission range is not as great.
So it is fairly rare to see Antarctica in
NOAA pictures, from receiving locations
in Australia.

Photo 3 is Photo 2 displayed in false
colour. Note particularly the infrared
side; the white at the top of the clouds in-
dicates a temperature of around -70°C
(see the IR description below). The blue
colour of central Australia indicates
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Photo 4: A screen display of the orbit followed by the Meteor satellite when it
produced the image shown in photo 1, as plotted by the Tracksat program.
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temperatures in the 30’s. Coastal areas
and most of Victoria are cooler, with a
green colour.

Photo 4 is the screen display of a satel-
lite tracking computer program called
‘Tracksat’ — the thing you use to tell
what time the satellites are coming,
and where. The photo shows the track
taken by the Meteor satellite as it trans-
mitted Photo 1, plotted on a three-dimen-
sional world globe. We'll look more
closely at Tracksat and its brothers later
in these articles.

Just to put this all in perspective, we
also present a synoptic weather chart of
the type produced by the Listening Post
II weatherfax decoder, valid at exactly
the time Photo 1 was received.

The prominent feature is that big low
to the south of Australia, a harbinger of
nasty weather for Tasmania at least. The
photos show how nasty it is, compared
with the lovely sunny beaches in Perth
and Adelaide.

Now refer to the cover photo, a Meteor
picture taken 24 hours after Photo 1 and
spiced up with false colour. The previous
hook-shaped low centre is collapsing but

it’s being replaced by what looks like a
big fiery pinwheel slinging in from the
west. More bad weather for Tasmania!

The Antarctic coast is in greens and
reds at the bottom, amidst a few noise
lines. One other picture worth looking
at is Photo 5, which shows Cyclone
Betsy in the process of hassling Bris-
bane on January 14. This was received
before the Lindenblad was built, and thus
came in on a 5/8-wavelength 2m amateur
antenna mounted on a magna-base on a
metal roof.

You can see its performance is some-
what below that of the Lindenblad, with
more noise lines and fading in the pic-
ture. Still, the big cyclone makes an
interesting picture, noise bursts or no
noise bursts.

NOAA satellites

The NOAA satellites are controlled by
the National Oceanic and Atmospheric
Administration in the USA, but they are
provided for everyone to use with the
minimum of receiving equipment. They
were originally intended to provide
weather forecasting services to under-
developed countries. But now the USA
populace has got on the bandwagon and

.
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Photo 5: A weather satellite view of Cyclone Betsy in the process of giving
Brisbane a battering on January 14th this year.
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everybody wants a home Wesat receiving
system. I'm told some American
newspapers are now publishing NOAA
times and frequencies as part of their
daily weather reports.

NOAA data are transmitted on two
main frequency bands: S-band micro-
wave at 1698MHz, and VHF on 137.5 or
137.62MHz. Some keen experimenters
have tried to receive the S-band transmis-
sions, but it takes at least a three-metre
dish and a super-low-noise converter —
the real expensive stuff. I've seen the
results of some of these schemes and
frankly they’re not what I would call
‘smashing’, mostly because of the low
signal strength.

On the other hand the 137MHz trans-
mitters deliver a solid five watts to a very
efficient antenna, and even given the
path losses over 2000km or so, you'll
have around one microvolt to work with
on the receiving end. With modemn
receivers this is a pretty healthy signal,
and a simple 20dB preamp will turn it
into 10uV — a piece of cake!

The NOAA ‘video’ signal is amplitude
modulated onto a 2400Hz audio tone,
which in tum frequency modulates the
137MHz radio carrier. Unfortunately
the deviation is around 30kHz, six
times the deviation of normal two-way
radio signals. Hence the need for a Wide-
FM receiver.

The 2400Hz tone is derived from the
same clock that controls the picture scan
rate, so in our receiver we can achieve a
perfectly synchronized picture by lock-
ing the computer to the 2400Hz tone
from the satellite. The Listening Post
Wesat unit divides the tone by two, to
produce exactly 600 pixels per half-
second line of picture on the screen.

On the 137MHz APT signal, in-
frared and visible images are trans-
mitted as continuous side-by-side
strips. Between them are ‘telemetry
frames’ that announce conditions
aboard the spacecraft and give calibra-
tion patches for the various levels of
brightness or temperature.

There are also bursts of sync frequency
for both the infrared and visible
frames. When you hear these, one goes
‘tick’ and the other goes ‘tock’, each
twice a second. So when you hear a satel-
lite going ‘tick-tock’, you know you’ve
gotaNOAA.

We may see the NOAA’s as flying
cameras, but they are really precision
measuring instruments. The visible
‘camera’ is an ‘Advanced Very High
Resolution Radiometer’ (AVHRR). This
is basically a very directional, tightly
calibrated photoelectric cell. It points
straight ahead at a spinning 90° mirror,



which bends the cell’s line of vision
toward the earth.

The mirror is spinning at 120 revs a
minute, and each rotation causes the
photocell’s ‘beam’ to scan across a slice
of ground about two kilometres wide.
The satellite of course is moving for-
ward, so each scan line is displaced a
couple of kilometres along from the pre-
vious scan.

The satellite is continuously taking
measurements of the reflectivity of the
sun’s energy from the ground, but
when laid on the screen of a computer,
we see the whole array of measurements
asa ‘picture’.

The combination of the spinning mir-
ror and the satellite’s motion provides a
raster image like that on a TV picture
tube, something like 2000km wide and
infinitely long. The ‘height’ of the picture
we receive is defined by where we hap-
pen to pick up the signal and where we
lose it.

The full output of this AVHRR con-
traption is digitised and then sent down
on the S-band link. The 137MHz trans-
mitter is fed the same picture, but its
bandwidth is much narrower than the S-
band link. So the radiometer output is
sampled at a slower rate, at lower resolu-
tion, before being put onto the 137MHz
transmitter. As you can see, though, the
pictures are still of excellent quality.

The infrared half of a NOAA picture
comes from a High Resolution In-
frared Radiation Sounder (HRIRS). This
instrument measures temperatures in-
stead of brightness, and the darker the
picture the hotter the temperature. Full
black indicates +50°C (you sometimes
see this over outback Australia) and full
white is -70°C, the temperature in some
cloud tops.

The infrared data is imaged in the same
way as the visible data to produce a
picture, but it sometimes looks a bit dull
if there are no strong variations of
temperature in the one image. If you
apply false colour to an infrared picture,
each colour will then give a true indica-
tion of temperature.

The NOAA satellite is known in the
space business as a ‘Tiros-N Spacecraft’,
and a drawing of one is included herein.
Not your sleek, cylindrical, gold-plated
conveyance here; this baby looks like a
flying junk-pile. Or maybe a big bug,
about to sting you. At least all the inter-
esting bits are hanging outside, where
you can see them!

The spacecraft is about the size and
weight of a car, and a solar panel sticks
up where one of those trendy
aerodynamic ‘spoilers’ would go over the
boot. The panel can be tilted and angled
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A drawing of the ‘Tiros N’ spacecraft, as used for the American NOAA satellites.
Anything but sleek and elegant, they still deliver some very interesting pictures.

by motors to catch the best sun. In the
same area is a rocket motor, driven by
nitrogen and hydrazine which are stored
in nearby tanks.

The rocket system is used to keep the
spacecraft correctly orientated, and when
the rocket runs out of puff we can declare
the satellite dead.

At the front of the vehicle, where the
headlights would go, are the visual and
infrared sensors — looking straight
down. There are also other sensors, for
experiments conducted aboard the
spacecraft in addition to its picture
abilities. One very useful feature is the
spacecraft’s ability to listen for aircraft or
boats in distress, on 121.5 or 243MHz,
and relay their calls for help.

The various antennas are hung from
the spacecraft’s belly. The most interest-
ing one to us, the VHF real-time antenna,
appears to be a quadrifilar helix, al-
though the specs don’t come right out
and say so.

This is an excellent choice for a
spacecraft antenna; it’s circularly
polarised (right-hand in this case) and it
has good directivity characteristics. A
right-hand circular antenna on the
ground, such as our Lindenblad, is a
good match for it.

The NOAA plan calls for two
spacecraft to be in polar orbit at any time,
passing a given point on the earth about
12 hours apart to give two daily pictures

as the earth rotates beneath them. At
the time of writing there were at least
four NOAA's operating: numbers 9, 10,
11, and 12. There may be others, but
those four are the ones that I've been
receiving regularly.

The NOAA 11 and 12 satellites were
supposed to replace numbers 9 and 10,
but the earlier ones just refuse to die.
NOAA'’s 9 and 10 were launched in 1984
and 1986 with a projected lifetime of two
years. The Tiros spacecraft is a very
tough little pile of ‘space junk’.

Meteor satellites

The Russian Meteor satellites appear
to be much more sophisticated than the
NOAA’s. Instead of simply transmitting
weather information to anyone who
would care to receive it, Meteor data are
specifically aimed at what was the Soviet
scientific research effort.

Transmissions are received by Russian
ships and research stations around the
globe, and then relayed to data process-
ing centres at Moscow, Novosibirsk and
Khabarovsk. But since they transmit con-
tinuously with frequencies and formats
similar to NOAA's, there’s nothing to
stop anyone making use of their images.

Meteors also transmit both visible and
infrared pictures, but not at the same time
like the NOAA's.

When they are over sunlit parts of the
carth the Meteors transmit visible im-

ELECTRONICS Australia, June 1992 31



Wesat Station

ages, and when they are in the dark they
transmit infrared. So they switch from
one to the other about every 50 minutes.

With the visible transmissions the
2400Hz tone is locked to the picture scan
rate as with the NOAA’s, but when the
satellite goes to IR the locking is disabled
— 50 you can no longer use the tone to
lock the picture on the receiving end.

Only the newer Meteors lock the
visible picture to the 2400Hz tone, and it
is expected that later versions will lock
the IR as well.

In general the Meteor visible pictures
are of much higher quality than NOAA
pictures. If a NOAA scene is flat and
dull, you get a flat and dull picture
on the ground.

But Meteors seem to have some kind
of automatic exposure system, so that
there is always maximum white and
maximum black in every picture. They
always look like really snappy black and
white photographs.

Meteor satellites contain both a
NOAA-style scanning radiometer and a
‘TV camera’. If this is a proper TV
camera, and if it is hooked to the
APT system, it would explain the
excellent quality of almost every

Meteor image. Unfortunately informa-
tion about the Meteors is a little con-
fusing in this regard.

The spacecraft looks more like what
we would expect — a cylinder five
metres long and 1.5m in diameter. It
weighs around 2000kg, twice what a
NOAA weighs.

Meteor VHF transmitters usually
operate on 1373 or 137.85MHz, al-
though other frequencies are used on oc-
casion. The FM deviation is 15kHz, half
that of the NOAA's but still way too wide
for narrow FM receivers.

Meteor transmitters run five watts, and
the antennas are right-hand circular
polarised, just like the NOAA’s. They
orbit somewhat higher than NOAA's,
900km vs. 600km, so their ultimate sig-
nal strength is slightly less. But due
to the higher altitude, Meteor signals
can be reliably received from much
further away.

Meteor pictures have a square wave for
sync, seen as vertical bars, followed by a
gray-scale which is handy for setting up
the receiving system. The sync signal
makes a characteristic ‘honk-honk’
sound, so if you think you’ve picked up a
flying goose on your receiver, chances
are it’s a Meteor satellite. All the Meteor
pictures in this article were received from
the fourth satellite of series three, in other
words, Meteor 3/4.

Grateful thanks
This is probably a good place to offer
sincere thanks to the Weather Bureau
people, in both the Hobart and Mel-
bourne offices, who have given their sup-
port in the preparation of this project.

They’ve tolerated my unannounced
visits, answered my silly questions and
even let me commandeer their computers
~— with boundless and good-humoured
enthusiasm. Come to think of it I've
never met a grumpy weather forecaster.
Thanks, fellas!

In the second article, we will discuss
the Listening Post Wesat project and kit
in detail, along with its software. Then in
the third and final article we will look at
satellite antennas and preamps, and
describe in detail the construction of a
Lindenblad antenna from bits of wood
and twin-lead TV feeder.

In the meantime if you'd like to get
cracking with your own weather satellite
receiving system, you can order your
Listening Post Wesat kit from High Tech
Tasmania, 39 Pillinger Drive, Fern Tree,
Tasmania 7054. Be sure to specify VGA,
CGA, or Amiga. The cost is $99 for the
interface and software, posted in
Australia or New Zealand. But money
orders or cheques only please — I'm not
able to accept credit cards.

(To be continued)
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Bugs Bunny

Continued from page 22

Coast houses just one RA Gray com-
puter rack, standing 1.5 metres tall. This
is packed with PCB’s.

The control room also has 14 video
cameras covering the key sections of the
ride. The cameras are aimed at the emer-
gency brakes. In the moming setup time
the brakes are operated manually to apply
the comect boat-to-boat separation, but
during the day’s operation the control is
automatic. Should there be any holdup,
emergency brakes are automatically ap-
plied.

Movie World founder

A Texan, CV Wood Jr was the main
creative force behind Movie World. Now
in his 70's, he was actually the first
employee of Disneyland Inc. As VP and
GM under the late Walt Disney, he su-
pervised selection and purchase of the
land for the original facility in Anaheim,
Califomia, and was also in charge of
planning, financing and construction.

Mr Wood is otherwise known as
being the person responsible for buying
London Bridge and transporting it to
Lake Havasu City in the US. it is under-
stood he took home the ‘wrong’ bridge,

~
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thinking London Bridge was Tower

The cameras can show the area where
there may be a problem so that tech-
nicians, on two-way radio, can quickly
go to the spot. Groups go through every
minute and half — about 1,500 an hour.
Each of the 14 boats carries four rows of
three people. During the actual ride the
sequences are triggered as each group
of people passes.

The action is triggered by the inter-
ruption of a light beam, making sure
that the audience always see the start of
the action. The operating hours are long:
9.30am to 6pm in summer holidays.

‘Sir Edward’

In other work, Sally staff had just com-
pleted a presentation for the NSW Dept
of Administrative Services. ‘Sir Edward’
— a portly, balding expert — gave a talk
on behalf of the department. Eccles ex-
plained that a routine like this can go for
a couple of minutes. Completely self-
contained, the computer could run it all
day. These animatronics are ideal for ex-
hibitions and trade launches. They can be
operated live, with a speaker working off
stage and the computer automatically
synchronising the voice.

The eyes and arms can also be made to
work or the head turned — all controlled
from an off-stage panel or triggered from
a pre-recorded tape.



WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS.. WOOD FOR CHIPS... WOOD FOR CHIPS...WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD...

WOOD FOR CHIPS.. WOOD FOR CHIPS... WOOD FOR CHIPS...WOOD FOR CHIPS.. WOOD FOR CHIPS...WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS...WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD

Check Our Comprehensive Range of Computer Accessories

Switch Boxes & Buffers Keyboard Extension
AUTD-SWITCH-PARL 2 Way Auto Switch 85.00 CL-KEYBDARD-STR Keyboard Extension 7.00
CAS-SWB-09-AB 9 Pin Data SWITCH 36.15
CAS-SWB-25-ABCD RS232 Data Switch 59.50 Printer Leads
CAS-SWB-25-AB RS232 Data Switch 34.00  CL-PRNTR-RA-2.0M 2.0M DB25/CENTRDNICS 9.95
CAS-SWB-36-AB 2 Way Centronics Switch 58.15  CL-PRNTR-RA-3.0M 3.0M DB25/Centronics 9.95
CAS-BUFFER-128K Inline Parallel Butfer 231.00  CL-PRNTR-ST-1.8M 1.8M DB25/Centronics 14.95
CL-PRANTR-ST4.0M 4.0M DB25/Centronics 29.95
Gender Benders
CAS-D25-MINi-BDX RS232 Mini Patchbox 17.05
CAS-D25-MINI-TES RS232 Mini Tester 27.85 SCSI Leads
CAS-D25-PATCH Mini Patch Box 25.85  (L.5Cs)-25/50-1 1M 25D to 50 Centronics 24.95
CAS-D25M-D25M 2510 25 M/M Bender 1050 1 .5¢s)-25/50-2 2M 25D to 50 Geatronics 29.95
CAS{DZSF; D2oF 2510 25 FIF Bender 7.95 (| .SCSI-50/50-1 1M 50/50 Centronics 2905
CASID2SEN/WIRE D25 M to F Wiring Box 19.95 (| 5CSI-50/50-2 2M 50/50 Centronics 3405
CAS-C36F-C36F Centronics Female/Femal 47.40
SAEASS;GM-SSGI\:A Centronics 36M/M 47.40
AS-D25-NULL-MDD Null Modem Adaptor 14.75 :
CAS-BREAKDUT-BDX RS232 Breakout Box 79.95 Dic S1dige BOMey
g N DISC-BDX-3x80 Storage Box 3.5 x 80 14.95
CAS-DOSM-D25F/A DBS Plg to DB25 Skt 10.50
g y DISC-BDX-5%100 Storage Box 3.5 x 100 14.95
CAS-DOIM-DOIM DB Skt to DB25 Plg 160 o CASE el Dise 6 g
CAS-DOSF-D25MW/A DBY Skt to DB25 Plg 1050 - matiLiscuase -
CAS-DOSF-DOSF 9 Pin Female to Female 7.95
CAS-DOSM-DOSF 9 Pin Male to Female 7.95 .
CAS-DOSM/DOSM 9 Pin Male to Male 7.00 Memorex Discs
€4S-DOSF-HDDY15F § Pin Female to 915F 19.95  DiSC-DSDD-3 Double Density Discs/10 19.95
CAS-DOSF-HDDI15M Gender Bender 19.95  DISC-DSHD-3 High Densty Discs/10 39.95
CAS-DOSM-HDD15M HDD 15 Plug to § Male 11.65  DISC-DSDD-5 Double Density Discs/10 12.95
DCA-115 D25M to 4 Pin RJ Skt 7.70  DISC-DSHD-5 High Density Discs/10 22.95
DCA-116 D25M to 6 Pin RJ Skt 8.15
DCA-117 D25M to 8 Pin RJ Skt 9.95 Memorex Coloured Individual Plastic Box
DISC-DSHD-3-BLU 3.5 DSHD Blue Disc each 4.95
glggggHgggRE :33.5 ggHg greenDDisc eaﬁh 4.95
Converters & Extenders ISC-DSHD-3-PN -5 DSHD Pink Disc eac 4.95
CAS-BIDI-CVTR SerialParalleVSerial 154.00  DISC-DSHD-3-YLW 3.5 DSHD Yellow Disc each 4.95
CAS-LINK-RX Link Revr use with TX 72.80
CAS-LINK-TX Link Tevr use with RX 58.50
CAS-PRL-EXTD-D25 Parallel Extender D25 114.80 No Name
DISC-DSDD-5-NN Double Density 5 1/4/10 6.50
Leads
CL-DOSF/DOSF-2 2M D03 Skt to DOY Skt 14,95 .
CL-DOSF/DOSM-2 2M DO0S Skt to DOS Plg 14.95 Disc Cleaners
CL-D0SF/DOSM-5M 9to 9 M/F 5 Metres 29.95 FDCA 5 1/4 Floppy Disc Cinr 4.95
CL-D0SWDOSM-2M 9to 9 MM 2 Metres 14.95 FDC-3 31/2 Floppy Disc Cinr 6.95
CL-DO9F/HDDOS15M 2M 8 Skt to 15 Pig 13.10
CL-D0915¢/D0%1 5M 2 Metre High Density 13.10 Mouse
CL-DOSF/D25M-2 2M § Skt to 25 Plg 7.65  MDUSE-KEEN KEEN Mouse + Software 34.95
CL-D15F/D15M-2M 14.95
CL-D2MW/D25F-FLAT 25 10 25 M/F 2 Metres 20.70 Surge Proteclors
CL-D25F/D25M-2M D25 Plg to Skt 2 Metre 11.65  CAS-INLINE-SURGE Inline Surge Protector 30.80
CL-D25M/D25M-2M DB25 Plg to Plg Lead 11.65  (Cpgpy Modem Protector 50195
CL-D25M/D25M-5M D25 Plug to Plug 5M 1730 5 2 Filtered Plugs 12700
CL-D25M/D25M-NM 2510 25 M/M Null Modem 1995 4 4 Filtered Plugs 396,40
CL-36 MAC + o IMAGEWRITER 1295 SURGE-PROTECTOR THE BUTTON Surge Prot 29.95
PS2 Monitor Lead 2.0M 9 to 15HDD Lead 13.10 : -
New Electronic Workbench Just In!
The Electronics Lab you keep in your PCI Bi-Directional Interlace In-Line Butfer
YES you can now build, simulate @ SPICE Simulation plus transient Converter Just plug the printer side into your

and test Analog and Digital Circuits
without laying your hands on a
single component!

t's so easy with Electronics
Workbench®. Do it all with the
mouse ~ drag new parts from the
Earts bin, drop them onto the .

readboard and click to run wires.
Editing circuits is easy as wircs are
re-routed automatically.

It's much faster than building
real circuits . No faulty parts! It's the
result of 10 years innovation and
thousands of students, hobbyists
and engineers have been using the
Waorkbench since its introduction in
1988.

Analog Module includes

@ Comprehensive parts bin includes
op-amps, zeners, transistors etc

@ Function Generator with sine,
square, triangle etc

@ Dscilloscope with dual trace, In/
ext trgggger, nanosecond timebase
upto 999MHz

@ Bode Plotter for trequcncK
resgonses and phase shi

(-200 to +200dB)

and steady-state simulation
Digital Module includes
® Comprehensive parts bin with
gates, flip-flops, half adders,
displays etc
® Word Generator up to 16x8-bits
@ Logic Analyser with 8 channels,
int/ext trigger
® Logic Converter converts between
gate, truth table and boolfean
Protessional version has inhanced
colour interface, supports maths
co-}srocessor. Requires IBM AT or
PS/2 with 286 or greater, hard disk,
640kB RAM, Microsoft mouse, EGA/
VGA and DDS 3.0. $429.00
Personal Plus Version is
monochrome. Requires PC/XT/AT or
PS/2 .2 1|t,uapies or hard disk,
512kB RAM, Microsoft mouse, CGA/
EGA/VGA/Hercules graphis adaptor
and DDS 3.0 or greater.  $299.20

See the review in Electronics
Australia March 92 -
"Elecironics Workbench is
certainly the easiest simulator I've
ever used” Peler Philips

Geoff Wood Electronics Pty Ltd (incinnsw)
229 Burns Bay Road, (Corner Beatrice Street), Lane Cove West N S W

Overcomes problem of
communicating between serial and
arallel devices. Effective, works in
oth directions. Supports both DTR
handshaking and X-on/X-off

protocol.

Modular Link

Connect up to 16 computers to one
printer. Extremely easy to use - just
plug in and go! All controt and
swilching logic is totally automatic.
Transmitters and receivers sold
separately. Transmitters have 15m
of inlerconneclin% cable. Receivers
ilters $58.50 each

$72.80 Transm

Miss E.A. December?
Then send for
8 page FREE

Semiconductor
Listing

cable. Send your ou
to double the distance of

Parallel Line Extender
telephone cable. Plugs in to

cable to printer. 15m cable
provided. D25 $1

printer and connect ?'our printer

r oufput file as usual
and the buffer will absorb it as fast
as you can send it! Can also be used

154.00  transmission with parallel sg/zs‘_t’e{r}]s[s
transmit parallel data up to 350m
using simple 2 or 4 conductor
computers paralle! port and then run
14.80

SerialTest serial
data analysis on
your PC

This popular MS-DDS software and
cabiing package enables technicians
and engineers to perform serial data
comms analysis. it offers
sophisticated problem solving
facilities at a fraction of the cost of
dedicated hardware systems.
SerialTest provides a window onto
RS232 ines operating either as a
passive observer or actively sending
data or control signals to simulate
either at DTE or OCE device.
Triggers can be defined based on
error conditions or data to initiate or
terminate monitoring sequences.
® Handles baud rates up to
115.2kbaud.
® View each byte in ASCII or
EBCDIC, decoded to hex, decimal,

Special
UB11 Boxes

This month
ONLY $5.95

Save $1.00 on

Normally $6.95,

binary or octal

THighlight gour Chmsce aith the srroe ks ond prevs 1D
Tarst letter of wour choice The 1ESCE by mey be vaed ta euit

® Writes captured data directly to
disk to allow maximum capfure

uffer

® CRC checksum calculations

® Auto-configuration to any of the
comms ports 1 to 4

® Time-stamping (absolute and
relative) including delta time
calculations

@ Split line DTE over DCE displaa'

$480.00

Send $10 for a demo disk,
refundable on purchase.

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 chec
the features —

Funttivh Generator

® Sine, square, triangle, skewed
sine, pulse, TTL level square

® Covers 0.02Hz to 2MHz

@ Dutput from 0.1Vpp to 20Vpp
® Linear and Log sweep — 20ms to
2s éml or 100:1 VCF (ext)

® 505¢/600Q output

Frequency Counter

® 1Hz to 100MHz

® 15mV sensitivity to 60MHz

® 0.1 to 100Hz resolution

® 10ms to 10s gate

©® 10MHz reference with 5ppm
stability

® 8 digit display with annunciators
Digital Mullimeter

® 3 1/2 digit LCD

® Auto/Manual ranging

@ Vdc, Vac ©, Adc, Aac functions
® 0.5% basic accuracy

® Data Hold

® Memory mode for relatiuve
measurements and zeroing Q's
Powes Supply

@ 3 1/2 digit voltage display

@ Triple output

® 0to 50V, 0.5A

® 15V 1A and 5V 2A fixed

® 1mV ripple .

® Full overload protection
Incredible value at 2937.00 inc tax

Mail Orders to — P O Box 671, Lane Cove N S W 2066
Telephone : (02) 428 4111 Fax : (02) 428 5198

8.30am to 5.00pm Monday to Friday. 8.00am 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

READER INFO NO. 7

BANKCARD, MASTERCARD, VISA, CHEQUES or CASH cheerfully accepted.

722.00 ex fax
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RADIO POWER

= LISTENING

There's a special bonus for anyone subscribing to
Electronics Australia with ETI, or renewing/extend-
ing their existing subscription over the next three
months: by arrangement with Dick Smith Electron-
ics, we have no less than 20 of these exciting new
Sangean ATS-818CS multi-band digital tuning
radios to be won! Each radio has a normal retail
price of $399 — giving a total prize value of $7980.
Who is eligible to win one of these excellent
receivers? Anyone who subscribes, or
extends/renews their subscription to Electronics
Australia with ETI, between March 25 and June 25,
1992.

The Sangean ATS-818CS is a compact portable
unit which combines a multi-band digitally tuned
communications receiver with a high quality cas-
sette tape recorder. The radio section has full PLL
synthesised tuning, and operates over the following
frequency bands:

LONG WAVE: 150 - 519kHz

MEDIUM WAVE: 520 — 1620kHz

SHORT WAVE; 1.621 — 29.999MHz

VHF FM: 87.5 - 108MHz

The ATS-818CS includes a built-in dual time clock,
allowing display of both local and universal time;
direct-access keypad to permit instant tuning of any
desired frequency; 45 programmable memory chan-
nels; built-in scanning facilities; a rotary tuning
knob, with selectable fast or slow action;
adjustable IF bandwidth; a BFO for Morse and SSB
reception; a manual RF gain control; a tone control;
and a large LCD panel which provides fast and
clear display of operating frequency (14mm high
numerals), time, memory channe! and signal
strength. The LCD panel also has a back light
which can be disabled when not required.

Other features are a 'key lock' switch, to prevent
accidental flattening of the batteries; a connector
for external antenna input, as weil as a built-in tele-
scopic rod antenna; a headphone jack; and a 'dial

T O

The Sangean ATS-818CS is available from all Dick Smith Electronics stores. Please phone (02) 888 3200 for details on your nearest outiet.

lock’ switch to prevent accidental detuning from a
critical frequency. The receiver also features both a
buiit-in carrying handle and a tilting bail, to allow
convenient table top operation.

Despite all of these features, the Sangean ATS -
818CS measures only 296 x 192 x 68mm (L x H x
D ), and weighs only 2kg. It is fully microprocessor
controlled, and uses 15 integrated circuits, 61 tran-
sistors, 8 FETs, 53 diodes and two LEDs. Opera-
tion is from either four 'D' size alkaline cells and
three 'AA’ size cells, or an external 6V DC power
supply.

And YOU can win one of these exciting new
receivers, simply by subscribing or renewing your
subscription to Electronics Australia with ETI,
before June 25, 1992!
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(02) 633 6666. Unsigned orders can not be accepted.

Simply phone our toll free number 008 800 933 and have your credit card details ready. If you do not have a credit card then
fill out the coupon attached and post. If the coupon is missing, send your name, address, phone number and cheque to:
Federal Publishing Company Reply Paid No. 3, P.O. Box 199, Alexandria, NSW 2015. Any enquiries can be made by phoning
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| 1. The competition 1s only open to Australian residents authorising a new or renewal subscription to Electronics Australia magazine before last mail on 25.06.92.
Entries received after closing date will not be included. Employees of the Federal Publishing Company Pty. Ltd., Dick Smith Electronics, their subsidiaries and
families are not eligible to enter. 2. South Australian residents need not purchase a subscription to enter, but may enter once by submitting their name, address
and a hand drawn facsimile of any coupons to the Federal Publishing Company Pty. Ltd., 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 correspondence will be entered into. 5. Description of the competition
and instructions on how to enter form a part of the competition, 6, The competition commences 25.03.92 and closes last mail on 25.06.92. 7. The draw will
take place in Sydney on 29.06.92 and will be announced in a later edition of Electronics Australia. 8. The prizes are: 20 x Sangean ATS-818CS radios, valued at
$399 each. Total Prize valued at $7980. 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.




FORUM

Conducted by Jim Rowe

More on dangers from E-M fields,

and still more ways of gilding the hifi lily

There have been a few letters with comments about the subject of possible health risks from things
like bedside clock radios, which we raised in the March column. I've also had a few more missives
from readers on the subject of products or services claimed to improve the performance of hifi
systems and components — | suppose we haven't upset the hifi dealers for a few months now, so
it might be safe to open the subject again!

Last time we discussed things like
‘super cables’ and other supposed ‘hifi
enhancement products’ in these pages,
you might recall, it produced quite a
pained reaction from various hifi product
dealers and distributors. A number of
them claimed in essence that we were
simply unable to recognise subtle differ-
ences in sound quality, and therefore
quite unjust in dismissing their products
as little more than expensive hokum.

Many such arguments tend to reach a
stalemate position, where the skeptics
conclude that those in favour of the prod-
ucts concerned are kidding themselves
and/or being duped by the marketing
hype, while the defenders claim that the
skeptics either have cloth ears and
wouldn’t recognise good sound if it met-
aphorically fell on them from a great
height, or else have sound systems that
are so poor that small improvements can-
not be detected.

In fact sometimes it seems that by def-
inition, the only people who can hear the
subtle effects of some of these products
are those who have purchased the most
expensive and elaborate sound systems
(plus of course the dealers who seem to
come up with an endless stream of ever-
more-esoteric enhancement products, to
supposedly make them better).

One might almost think that having the
money to buy the most expensive kind of
sound system automatically endowed a
person with enhanced audio accuity, ele-
vating them from the ranks of we ordi-
nary mortals into the rarified region of
the platinum eared elite. After all, what
use is having lots of money if it doesn’t
allow you to feel superior to the hoi
polloi?

Something tells me, then, that simply
by raising the subject again this month,
I'm going to stir up a familiar hornet’s
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nest once again. Still, it’s a risk that
needs to be taken, judging by the letters
that keep on arriving...

Before we do so, though, there have
also been a few letters in response to the
brief discussion of possible health risks
from things like bedside clock radios, in
the March column. You may recall that
the subject was raised by reader ‘G.S.’
from Albury, whose neighbour’s GP be-
lieved that bedside clock radios were
linked to cases where patients developed
brain tumours. Rightly or wrongly, I
linked the story to the growing concern
about the possible health risks of low-
level low frequency electromagnetic
fields, from things like HV transmission
lines, pole-mounted transformers and
electric blankets.

One of the readers who responded to
this topic was Mr K H. Weichselfelder of
Hawthorn in Melbourne, who has con-
tributed to Forum on previous occasions.
Mr Weichselfelder enclosed a cutting
from a recent item in Engineers Aus-
tralia, describing studies being carried
‘out by engineers of the US Electric
Power Research Institute, in Lenox,
Massachusetts.

The study concerned has involved
construction of a special ‘clapboard’
house, and using it as a testbed to analyse
the fields present due to wiring and ap-
pliances. This was done because an ear-
lier study, using a sample of 50 existing
homes, generated data that proved too
complex to analyse.

Apparently what the study has shown
so far is that fields in a typical home are
determined not only by the wiring and
appliances in the home itself, but also by
radiation from neighbouring homes, tele-
phone lines and water pipes.

The correlation between the resulting
complex field structure and the health of

a home’s occupants is still clear, it
seems. However the Engineers Australia
story also refers to other epidemiological
studies carried out in the USA, which
showed a correlation between exposure
to ELF (extra-low frequency) fields and
the incidence of leukemia in children. It
also points out that these results have
been disputed.

Apparently the World Health Or-
ganisation has recommended that al-
though nothing can be concluded as yet
about the effects of ELF fields on hu-
mans, ‘efforts should be made to limit
people’s exposure to levels as low as can
reasonably be achieved’. Which sounds
rather like the response I recommended
myself in the March column, I think
you’ll agree.

Anyway, my thanks to Mr
Weichselfelder for sending in the clip-
ping concerned.

More skeptical

Another reader who responded to the
item concerned was Mr William Hanna,
of Woomera in SA. Mr Hanna takes a
fairly skeptical line, as you can see, but
nevertheless one that raises a number of
interesting points:

I write not to ‘heap scorn’ on the idea
that low level E-M fields may have an
adverse cumulative effect, but to suggest
that, even if there IS a risk, it will be very
difficult if not impossible to prove. You
have given some of the reasons yourself.

The problem will be in establishing a
‘control group’ , for any study. Who in the
world lives as you and I do, with the sole
exception that they are not exposed to
low level E-M fields?

Perhaps the best way to conduct the
study would be to examine instead those
persons who live as you and I do, but
who are regularly exposed to very HIGH
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E-M fields—e.g., workers in the electri-
cal power generation and distribution
industries. This would be analogous to
feeding laboratory mice the equivalent
of hundreds of cans of diet soft drinks per
day, to see if low levels of artificial
sweetener can lead to cancer.

- If it cannot be established that a cumu-
lative exposure 1o high level E-M fields is
dangerous, then surely one should stop
worrying about exposure to low level
fields. Have any of the power utilities
performed such studies? Do insurance
companies have actuarial statistics for
power workers?

As for electric blankets, it would seem
that the greatest effect that the blanket
would have, would be to frustrate the
body's natural mechanisms for thermo-
regulation — which could lead to subtle
changes in metabolism, with unknown
consequences. At least it would be possi-
ble to test this theory, by warming one’s
bed to the equivalent temperature by
non-electrical means for a few decades.

In the case of high voltage power dis-
tribution lines, it would be wise to study
first the effects of the socio-economic
conditions of those who ‘choose’ to live
in their vicinity. Or perhaps high voltage
power lines could be strung across say
Double Bay, and the effects studied.

Lest you think that I am poking fun at

this issue, let me point out that I spend a
portion of my working day in front of a
large colour graphics display and almost
always listen to music with headphones
—so I am exposed to considerable risk if
there is anything to this.

I have also, however, worked in an oil
refinery, and I have no doubt that what-
ever the risks of low level E-M fields may
be, the established risks associated with
hydrocarbon emissions are orders of
magnitude greater. That is among the
reasons why I choose the (relatively)
clean air of the outback.

Thanks for your comments, Mr Hanna.
I agree that there are great difficulties in
coming up with any conclusive evidence
about the risks of E-M fields, because of
the difficulty in finding a suitable control
group. I also agree that we’re talking
here about relatively low level risks,
compared with others in our developed
industrial society.

Like you, I'd be interested to know if
the power utilities or insurance compa-
nies do have any statistical evidence
about the health of power industry work-
ers, because this would indeed seem to
be relevant here. Mind you, they might
not be too eager to release this kind of
information, cven if it exists. I seem to

recall cases where employers — includ-
ing government-owned employers —
have been in possession of horrifying
statistical evidence of this kind, and have
gone to great lengths not only to deny the
existence of this information, but then to
prevent access to it once its existence
became known.

There seems little doubt that this oc-
curred in the case of asbestos, for exam-
ple. Long after the links between
asbestos and diseases such as
mesothelioma were firmly established,
and quite damning statistics had been ac-
cumulated by medicos and insurance
companies, people were still being al-
lowed to work with asbestos and without
proper protection. ‘

I like your subtle way of suggesting
that other factors need to be taken into
account in assessing the effects of HV
transmission lines. Of course they do —
but all the same I don’t like your chances
of being able to string such a line across
Double Bay!

Finally, I'm not entirely sure that if
high level E-M fields were shown to
have no significant health risk, this
would allow us to conclude that low
level fields were ‘even safer’. I seem to
remember reading somewhere (perhaps
in New Scientist?) that some influences
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can be non-linear in their effects on liv-
ing cells — so that high doses for rela-
tively short times might actually be less
dangerous than much smaller doses pre-
sented for quite long periods.

Another skeptic

Moving right along, another reader
who responded to the topic was our fre-
quent contributor and critic Keith Wal-
ters, of Lane Cove in NSW. And if you
thought William Hanna was pretty skep-
tical, you ain’t seen nuthin’ yet, folks.
Here’s part of Mr Walters’ missive:

The basic idea itself (that clock radios
cause brain tumours) isn't all that ridicu-
lous. It is, at least, theoretically possible.
What IS ridiculous is the notion that, of
all the thousands of scientists and doc-
tors studying the medical records of mil-
lions of cancer patients throughout the
western world, not one of them would
have noticed a sudden and dramatic
(and unexplained) increase in the inci-
dence of brain tumours in the last twenty
Years (which is when clock radios began
to proliferate). There’s certainly been
nothing to that effect in the science jour-
nals I subscribe to, anyway.

Even if researchers WERE able to
show an apparent causal link between
clock radios and cancer, why do you
jump to the conclusion that it must be
caused by magnetic fields?

A simpler and more likely explanation
would be that it's due to some kind of
chemical carcinogen. A possible culprit
could be the phenolic resins used in mak-
ing PC boards — these are what give
electronic appliances their characteris-
tic ‘electronic’ smell. Because they tend
to run warm, and they're on all the time,
clock radios would be continuously emit-
ting such vapour.

It's not hard to imagine how the pro-
longed deep breathing of someone sleep-
ing could introduce such a substance
into the brain. In fact that's about the
only way it COULD happen.

That is, assuming that the problem re-
ally does exist!

As for the references to things like mer-
cury, tobacco, lead paints etc., the fact is
that most of these things were introduced
in the 19th century or earlier. At the time,
scientists were well aware of the toxic
nature of these substances, but consider-
ing the number of things you could die
Jfrom in those days, the additional hazard
involved was probably considered negli-
gible!

Well, there you are. According to Mr
Walters, it’s highly unlikely that there’s
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any connection between brain tumours
and clock radios — because if there
were, it would have been noticed long
since by one of those hordes of eminent
medicos or scientists. And even if there
was a connection, it couldn’t have any-
thing to do with low level E-M fields;
quite clearly the only possible culprit
would have to be emission of phenolic
resin vapours!

It must be nice to be that sure of one’s
knowledge, mustn’t it? And how could I
have been so stupid as to think that low
level E-M fields might be one possible
factor linked to brain tumours?

That being the case, there seems little
more to say about this subject for the
present. So let’s get back to that perenni-
ally thorny subject of hifi enhancement
products...

Laser cleaner?

Coincidentally, it turns out that Keith
Walters has also sent in a different letter,
on this very subject. So in view of the
fact that he has so confidently and effec-
tively closed one subject for the time
being, I propose to make him responsible
for re-opening this one:

A couple of months ago, an acquaint-
ance returned from a long stay in Japan,
bringing with her (against all advice) a
rather large and expensive ‘Ghetto
Blaster’, which included a CD player.

This is of no particular interest, but
one of the ‘accessories’ that came with it
intrigued me — a CD ‘Laser Cleaning
Disc’.

It looks just like an ordinary CD. The
instructions were entirely in Japanese,
which she doesn’i read terribly well, but
apparently you're supposed to use it
much the same way you would a VCR
cleaning tape.

It took me a full day to realise that that
was surely impossible! How can you

* clean the bloody laser lens with a com-

pact disc?

If the disc was covered in something
like chamois leather, it might be theoret-
ically capable of doing the cleaning. But
if that was the case, as I understand it the
laser assembly wouldn't go anywhere
near the damned thing! After all, one of
the major advantages of the CD system
is that, theoretically at least, nothing
ever touches the disc surface.

The only way I could see that this
could work would be if the CD was made
a lot thicker than usual, which would
make the focus servo tend to position the
laser lens so that it touched the clear
plastic on the underside of the disc. If the
plastic was soft and pliable, it might be
capable of cleaning the lens, but this cer-
tainly wasn't the case with the one I saw!

Am I missing something, or is this an-
other ‘Green Pen’ scam?

I have recently put my old Sanyo CD
player into semi-retirement, after six
years of faultless service. It was still
working faultlessly, despite being (as I
subsequently discovered) full of carpet
Sfluff! This was entirely without the bene-
fit of laser cleaning of any kind...

Far be it from me to suggest that you'd
be capable of missing anything, Keith —
after all, I'm the dill who thought there
might just be a possible link between
clock radios and brain tumours!

As it happens, though, I do find myself
agreeing with you on this one. (Could it
be that you’re finally getting through?)

Like you, I really can’t see how the
supposed laser cleaning disc could possi-
bly work, if it is indeed no thicker than a
normal CD and apparently made of the
same fairly hard polycarbonate material.

1 suppose there’s always the possibility
that it’s designed to develop a strong
electrostatic charge, and attract the fluff
up from the laser lens — like a comb
attracting hairs or little pieces of paper,
in dry weather? Or perhaps the disc is
made from a special formulation, so that
it somehow acts as a laser amplifier it-
self, reflecting back down a vastly
stronger IR beam — so that it actually
burns the fluff from the lens?

Seriously, though, it does sound as if
it’s another of those products that seem
to abound in the audio/hifi industry, to
appeal to the gullible and the unwary.
Whether you call them a ‘gimmick’ or a
‘scam’ depends largely on the difficulty
of disproving the marketing claims made
for them.

But presumably in this case it would at
least be a relatively low cost gimmick or
scam. A mitigating factor which seems to
apply rather less in the case of the ‘en-
hancement product’ that our next corre-
spondent has discovered...

‘Cleaner power’

The reader concerned is Brian
Wallace, of Thornleigh in NSW, and the
item which attracted his attention is not
all that different from some others we’ve
looked at in the past:

The attached advertisement appears to
be genuine, and not a lampoon as my
boggling eyes had at first supposed.
Have we reached the giddy limit with the
super-cable nonsense?

To ask only the most obvious question
arising from the drivel claimed, why stop
With the ‘dusty road’ between the power
outlet and the gear? Why not re-wire the
whole bloody house? It would be worth it
(only $199 a metre plus), when you can
HEAR the difference!



benefits can be appreciated.

Your HicHway To SuPER SOUND

The noticeable improvement in sound that specially-developed power cables
can make in a music system has only recently been recognised by
audiophiles. The traditional use of standard zip cords or other cheap rubber
and plastic coated cords with mass-produced plugs can only be compared to
supplying power to your equipment via dirty, dusty roads.

Each of THE POWER CORD contains four twisted pairs of wire fashioned from
high-purity copper running in parallel and encased in ELECTROCOMPANIET's
premium dialectric. Of technological interest is the fact the THE POWER
CORD field is self-cancelling. As a result, THE POWER CORD reduce
radiated hum, common mode noise and high frequency noise from entering
your system. Hum morever, is prevented from radiating back from your equipment.
The conductors are heavy-duty, high current components selected for the
demanding uses that discriminating music lovers put upon their systems.

The sophisticated composition of this cable is further evidenced by the fact
that optimum sonic results require 72 HOURS of usage before the full

Is that too long to wait for the distinctly better sound from your system and a
budget-fitting price that delivers the cleanest and best power to your
components? We think not. THE POWER CORD may well be the most
significant and least expensive upgrade you can make. $199.

The advertisement to which reader Brian Wallace draws our attention, from a prominent local hifi dealer’s recent catalog.

But wait — how good are those wires
out in the street?

The gullible audiophile seems to be a
sitting duck. But isn't it time those pat-
ently silly claims — which rival the pa-
tent medicine ads of last century — were
put to the consumer watchdogs?

It's all the sadder when [the hifi dealer
concemed] has pretentions to an inter-
national reputation.

Thanks for drawing our attention to the
ad concemed, Brian. As you can see, I've
reproduced it here so that readers can
judge it for themselves. But I have de-
leted your reference to the actual name
of the dealer concemed, with the idea of
protecting both of us from possible legal
action. You never know; from what I've
gathered about the libel laws in various
Australian states, neither objective truth
nor acting in the interests of the public’s
good carry a great deal of weight at
times.

Not an advertiser...

By the way, the dealer responsible for
the ad is NOT an advertiser in EA, so in
delcting their name I have no hidden
commercial axe to grind. I can’t remem-
ber them taking ads with us in the past
(although they may have done), and I
suspect it’s unlikely they’d advertise
with us in the future. If the comments
we’ve made in the past about super ca-
bles and the like haven’t deterred them
for good (along with most other hifi
dealers), I imagine this month’s column
will really clinch it!

Despite this, though, and just before 1

comment on the actual claims made in
the ad itself, I think it might be worth
considering that hifi dealers like the one
concerned are quite possibly under a fair
bit of commercial pressure (o both stock
and endorse many of these products —
regardless of what they may think about
them privately.

Commercial realities

In the real world, we all have to make
a living, and the harsh realities of com-
merce can often make it very costly to
‘stick to one’s principles’ and only stock
or endorse those products which one is
absolutely certain are kosher. If you
don’t stock them and the punters are de-
termined to buy them, they’ll go to
someone who has them — and while
they’re there, they might well buy some
of the other things that they could have
bought at your store!

So perhaps we shouldn’t be too hard
on the hifi dealers. Things have been
pretty tough for most of us, for the last
few years, and there can’t have been too
many people buying top of the range am-
plifiers and speaker systems.

That said, I have to agree that the ad
concerned does seem to reach new
heights of technological gobbledegook.
Like Mr Wallace, I find the suggestion
quite incredible even that owners of the
most expensive systems will achieve a
‘distinctly better sound’ merely by re-
placing the last metre or two of the
power wiring, stretching all the way be-
tween the power station and their sys-
tem, with a piece of supposedly

super-high quality cable. Let alone the
rest of us, with somewhat more modest
systems and ears!

In a sense, of course, the claims made
are basically the same ones that have
been made for those ‘super’ speaker and
interconnecting cables — the emphasis
on ‘high purity’ copper and ‘premium’
dielectric, and esoteric methods of con-
struction. There’s also that emotional
stuff about ‘heavy duty, high current
components selected for the demanding
uses that discriminating music lovers put
upon their systems’.

Relatively remote

The problem is, as Mr Wallace impl-
ies, that even if there is any faint techni-
cal justification for the extravagant
claims made for ‘super’ speaker cables
and interconnecting cables, none of this
justification seems capable of applying
even remotely to a power cable. At least
speaker and interconnecting cables are
directly in the signal reproduction chain;
the power cable is relatively remote from
it, and only one short link in the overall
power delivery chain.

Of course having ‘four twisted pairs of
wire fashioned from high purity copper,
running in parallel and encased in pre-
mium dielectric’ certainly won’t do any
harm. But as for it supposedly providing
a ‘noticcable improvement in sound’,
compared with a standard $5 mains
cable, that’s a different matter.

We're told that it’s of ‘technological
interest’ that the cable’s field is self-can-
celling, and that as a result it reduces
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radiated hum, common-mode noise and
(prevents?) high frequency noise from
entering your system. Also that hum is
prevented from radiating ‘back from
your equipment’. This may indeed be of
some interest, but what on earth does it
all mean?

To be honest, it sounds pretty much
like what we used to call ‘dah-dum’,
when I was a kid. (That was the polite
expression for bovine excreta, back in
the 1950’s.)

For a start, even a standard $5 power
cable tends to have very little external
field, because its two main conductors
already run closely in parallel and are

generally lightly twisted. As a result,-

their magnetic fields also largely cancel
each other. The stray AC field around the
cable is already so small, compared with
that produced by the rest of your house
wiring, that the possible advantage of
substituting a fancier ‘four twisted pairs’
cable is likely to be immeasurably tiny
— even in terms of the fields near your
system, and assuming these could play a
significant role in influencing the final
sound.

How such a short length of fancy cable

could attenuate common-mode noise on
the power line totally escapes me, I con-
fess. Nor can I see how it could possibly
provide any significant attenuation of
high frequency noise, unless it had a dra-
matically higher capacitance between
the active and neutral lines.

Heavier conductors

And as for that implication that its
heavier conductors allow it to cope with
the heavy currents drawn by an
audiophile’s system, that’s really
‘interesting’ from a technical point of
view. Even a high-powered class A ste-
reo amplifier, with say 100W output per
channel and relatively low electrical effi-
ciency, isn’t likely to draw more than
about five or six amps from the 240V
line. So a standard cable rated for 10 or
15 amps should be capable of coping
with the demand easily — even if it does
use ‘ordinary’ Mount Isa copper (which
is very pure anyway, I gather).

You can argue that the speaker cables
need to have fairly stout conductors, be-
cause they’re delivering power at a low
impedance and the peak currents can get
quite high. But the mains cable is han-
dling only a bit more power, and at a
much higher voltage level — so the cur-
rent is proportionally smaller.

Finally, there’s that wonderful blarney
about the cables needing ‘72 hours of
usage before the full benefits can be
appreciated’. Is this the time needed for
those delicate little high-purity copper
crystals to settle themselves down, and
deliver their virtuoso best? Or is it per-
haps the time needed for gullible pur-
chasers to have forgotten what the sound
was like with their previous power cable,
and hence convince themselves that the
$199 was well spent?

More likely, I suspect, is that it’s a
subtle attempt to discourage potential
buyers from asking for an A-B compari-
son in the dealer’s shop.

Sorry folks, but all told the $199 super
power cable does seem even closer to
snake oil than those fancy speaker and
interconnecting cables. I'm inclined to
agree with Brian Wallace, that products
like this should be referred to our con-
sumer protection authorities.

And that’s about all the space we have
available this month, I'm afraid. I still
have a long letter dealing with people
and firms who claim to achieve dramatic
improvements in the performance of CD
players, by making a few small modifi-
cations to them. But I'm afraid that will
have to wait until next time.

I hope you'll join me then. <

MANY

QUESTIONS

There are still many questions about the causes of Multiple Sclerosis. More funds means
more research and more answers. A cure could be only dollars away.

MS

Multiple Sclerosis.
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PRODUCT HIGHLIGHT — New from 10tech

IEEE 488.2, 100 kHz, 16-Bit
Multichanel DAC

The 100kHz, 16-bit DAC
488HR digital to analog
converter (DAC) offers IEEE
488.2 programmability and
up to 4 isolated analog output
channelsina 1.75-inch rack-
mountable package. The unit
features the capabilities of
several traditional IEEE 488.2
instruments at a fraction of
the cost. For example the
DAC488HR’s step, burst,
waveform, and continuous-
trigger modes enable it to
provide stepped voltages like
a precision voltage source,
long arbitrary waveforms like
anarbitrary waveform gener-
ator, or sine, triangle square,
and sawtooth functions likea
function generator.

High Resolution,
Multiple Channel

Analog Output

Unlike function generators
and other signal source in-
struments, which typically
provide only one output
channel, the DAC488HR
offers either 2 or 4 electric-
ally isolated output channels,
making it ideal for applicat-
ions that require multiple
channels that can operate
synchronously. Similarly, in
contrast to the 8- or 12-bit
resolution provided by fun-
ction generators, the
DAC488HR offers 16-bit
resolution, making it ideal for

use in amplitude-critcal,

Independent Buffer
Management

The DAC488HR features an 8
K sample/channel buffer that
is optionally expandable to
either 128 Ksamples or 480
Ksamples/channel. Wave-
forms can be loaded into the
DAC488HR’s resident buffer
from the IEEE488 bus at up to
400Kbytes/ second, minimiz-
ing the data transfer time
necessary to load large wave-
forms into its memory. For
applications that require high
speed output of very large
waveforms, such as audio
testing and speech research,
the DAC488HR can contin-
uously output data from the
IEEE 488 bus to a digital to
analog converter channel at
100 Ksamples/second.

audio-frequency applications.

R4 software
creates waveforms
for generation by
the DAC488HR

SCIENTIFIC DEVICES AUSTRALIA PTY LTD
Melbourne (03) 579 3622 Fax (02) 579 0971
Sydney (02) 344 5200 Fax (02) 349 2602
Adelaide (08) 281 3788 Fax (08) 281 4194
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THE VIDEO
OF

MODEL RAILWAY
IN
AUSTRALIA

A look at some of the best Model Railways in Australia —
% Includes Australian, European, U.S. and U.K. layouts in all scales
* Compare prototype locations in Australia with the Model Layout

* Visit all the recent exhibitions around Australia

% All technical detail explained

Only

329.95

Plus$5P +P

This is a high quality Broadcast Production featuring:

CHOO-CHOO-CAM

A Micro Camera mounted
atop locos as they move around the layout

60 minutes Running Time

Available from:
ACTIVE MEDIA IMAGES
PO Box 90, Riverwood, N.S.W. 2210
Phone: (02) 580 8525
Chegque, Money Order, Bankcard, MasterCard
or Visa
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“Pres¢o” keypads are ideal for alarm panel and
door|access control. Th lit design allows remote
decohing fr&m the key achieving fotal security.
Serial data transmission offers the ability to parallel
up tq ten remote keypads without synchronisation
or castly shielded cable. Up to 29 users can have
their lown e@isy to reméember code r;Sber with a
choicg of over 19 milliém= different es. (3 to 7

digitsiin length - including repeats).
Extra lo rrent.

QO Client %rarammable &
Q Timed strike. Sealed ile buttons.

Q Ten year memory. O Water resistant.
QO 2 ar 4 wire system. ) Three year warranty.

QE ergeﬂ7 output. 81 Made ingstralia.

ACTIVE ALARMS: SA (08) 337-2188

CROW DUEENSLAND: (07) 261-5368 Designed and
FREEWAY ELECTRICS: S.A. (08)371-1966 manufactured by:-
JACKSONS L MITHS: TAS. y
EE%%%OQL'EC NZc: WA. 092 327  NidagSecurity P/L.
- NZ_ (09) 627-1544

SEADAN SECURITY: VIC. (03) 427-9955 2 Cromwell St.
SECURIMAX: N.Z. (09) 527-2772 Burwood Victoria
SPRINT INTERCOM: NSW. (02) 427-26

(02) 4212677 103) 808-6244

GPHINT INTERCOM: QLD. (07) 824-1794
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INTERNATIONAL ORDER
0011-1-510-770-2345

EASYIECH

«All Prices Shown Are In US Dollars-

STATIC RAMS - B |

Order # Price Organization Order # Price | Order # Price
2101 1.65 256x4 ... 8031 .............. 3.45 | TMS2516 4.25
2111 1.75 256x4 ... 80C31............ 6.95 | TMS2532 6.95
2112 2.45 256x4....... TMS2532-30 8.95
5101 3.95 256x4 CMOS ...... TMS2532-35 7.95
7C122-15 6.95 256x4 CMOS ..... TMS2532A35 8.95
2114L20 1.43 1024x4 1Kx4 Low Power .. . TMS2532A45 6.95
2114L25 1.15 1024x4 1Kx4 Low Power . 95 | TMS2564 5.95
2114-45 1.05 1024x4 1Kx4 TMS2716 5.95
2148-3 1.95 1024x4 1Kx4... 2708 4.75
2149-35 3.75 1024x4 1Kx4... 2716 3.35
MK4801AN1 3.95 1024x8 1Kx8... 2716-1 3.75
2147-3 2.95 4096x1 4Kx1...... 27C16 4.25
20C71-25 6.75 4096x4 4Kx4 CMOS .. ..Skinny Dip 24 2732 3.95
6168-45 3.25 4096x4 4Kx4 CMOS ... 20 2732A20 4.45
2015-90 3.75 2048x8 2Kx8.......cccciveeivriin ..Skinny Dip 24 2732A25 3.45
2018-35 5.95 2048x8 2KXB.......o.oooiriiecirriiiirereiiienas ..Skinny Dip 24 2732A45 2.95
6116ALSP15 2.95 2048x8 2Kx8 CMOS Low Power . ..Skinny Dip 24 2732B45 4.25
6116FP12  2.45 2048x8 2Kx8 CMOS ................ 27C32 4.75
6116LFP15  2.95 2048x8 2Kx8 CMOS Low Power 2764-20 3.95
6116LP1 2.95 2048x8 2Kx8 CMOS Low Power 2764-25 3.75
6116LP3 2.75 2048x8 2Kx8 CMOS Low Power ......... 2764A15 4.45
6116LP4 2.55 2048x8 2Kx8 CMOS Low Power 2764A20 3.75
6116-1 2,75 2048x8 2Kx8 CMOS .........ccovuvvirinnnnn 2764A25 3.25
6116-3 2.25 2048x8 2Kx8 CMOS .. 2764A45 2.95
6116-4 2.15 2048x8 2Kx8 CMOS .. 2764A0TP 295
6516-45 4.25 2048x8 2Kx8 CMOS .. ..Skinny Dip 24 27C64A15 3.95
7C128-55 3.95 2048x8 2Kx8 CMOS .. ..Skinny Dip 24 27C64FP25* 3.95
8128-15 2.15 2048x8 2Kx8..... 24 27128-20 7.55
8128-20 1.75 2048x8 2Kx8....ccvevivevrvriiiinivrrenerenn00NS 24 27128-25 7.25
2063-10 7.95 8192x8 8Kx8.......ccccovrueinnas ..Skinny Dip 28 27128A15 4.95
6264BP25 8.25 8192x8 8Kx8 CMOS Low Power ..Skinny Dip 28 27128A20 4.45
6264LP10  4.75 8192x8 8Kx8 CMOS Low Power 27128A25 3.75
6264LP15  3.95 8192x8 8Kx8 CMOS Low Power ......... 8272 3. .75 | 27128A0TP  2.35
6264LFP10  4.25 8192x8 8Kx8 CMOS Low Power ......... 8274 .............. 6.45 | 27C128-15  5.65
6264LFP12  3.45 8192x8 8Kx8 CMOS Low Power ......... 8275 ..........18.95 |27C128-25  4.95
6264SLP10  5.25 8192x8 8Kx8 CMOS Low Power 8279-5 .3.45 |27CP128-20 5.25
6264-10 4.55 8192x8 8Kx8 CMOS.............. 8284A .2.25 | 27256-15 5.45
6264-15 3.75 8192x8 8Kx8 CMOS .. - 8286 . .2.95 | 27256-20 4.95
7C185-15 8.75 8192x8 8Kx8 CMOS Low Power ........... 8288 ...... 3.75 ‘ 27256-25 4.45
6267LP45  4.95 16,384x1 16Kx1 CMOS Low Power A80286-10...14.95 | 27256-30 3.45
8167-55 3.45 16,384x1 16Kx1...... NB80286-12...21.95 | 27C256-15  5.75
6288-25 7.95 16,384x4 16Kx4 CMOS NB80L286-8 ....9.95 | 27C256-25 4.25
6206-20 24.95 32,768x8 32Kx8 CMOS ... R80286-12...21.95 | 27C256FP25* 4.95
62256FP12  6.25 32,768x8 32Kx8 CMOS R80286-6.......9.95 | 27512-20 6.55
62256LFP10 6.95 32,768x8 32Kx8 CMOS Low Power .... 82C284-8.......4.95 | 275120TP 4.95
62256LP7  7.95 32,768x8 32Kx8 CMOS Low Power 82C284-12...14.95 | 27C512-12 7.25
62256LP10  6.75 32,768x8 32Kx8 CMOS Low Power .... 822888 ......... 4.95 | 27C512-15 6.55
62256LP15  6.25 32,768x8 32Kx8 CMOS Low Power .... 82288-12.....19.95 | 27C512-25 5.95
62256SLP12 7.95 32,768x8 32Kx8 CMOS Low Power ... 8741 ... 8.95 27C010-12 13.25
1600-55 5.95 65,536x1 64Kx1 CMOS 2 8742 14.25  27C010-15 9.25
6287-45 6.95 65,536x1 64Kx1 CMOS ........covirvuiinns 8748H............ 8.95 | 27C011-20 16.95
628128LP8 31.95 131,072x8 128Kx8 CMOS Low Power ..85ns.. 8749H. 8.95 {27C020-15 15.95

628128LP10 29.95 131,072x8 128Kx8 CMOS Low Power 100ns
“Small Outline Package (Surface Mount)

Order # Price Order # Price Order#
MC1377P ............ 2.65 MC3350P ............ .75 MC10125P .........
MC1408-6 . 1.49  MC3470P ... .05 MC14411P.
MC1408-7 1.49 MC3479P .... MC14480P .
MC1408-8 1.49 ' MC3486P .... MC14495P . .
MC1496P . .89 | MC3487P .... MC145026P ........
MC1648P ..... 3.95 MC4024P ... MC145027P ........3.
MC2672B4P......19.95  MC4044P ... MC145028P ........3.
MC2674B4P.....19.95 MC6875L MC145151P ...
MC3346P ....1.45 ' MC10124P .. MC145406P ...

8751H.

Price | Order #
.1.45
MC146818AFN
MC146818P .....
MC68000P12 ...
MC68008P10 ...
MC68010P12 ...
MC68020RC16E ..
MC68020RC25E ......1

1
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..24.95 | 27C040-15
11.95

MOTOROLA DEVICES

MC146818A ...............

*Surface Moun

Price | Order #

.4.15

MC68230P
MC68450L

MC68661P
39.95
89.95

MC68488P ...

42.95

t

MC68030RC16B
MC68030RC258B
10 ...

10.

. 25-99 pieces take 10% off - 100+ pieces take 15% off

TOLL FREE FAX
0014-800-128-644

EPROMS
Memory Speed Prog. Volit. Pins
16K 450ns 25V 24
32K 450ns 25V 24
32K 300ns 25V 24
32K 350ns. 25v 24
32K 350ns. 21V 24
32K 450ns. 21V 24
64K 450ns 25V 28
16K....ocuc.. 450ns (+5V, +12V}) .25V, 24
8K 450ns (£5V, +12V) ..25V. 24
16K 450ns 25V 24
16K 350ns. 25V 24
16K. .. 450ns CMOS............ 25V. 24
32K 450ns 25V 24
32K 200ns 21V 24
32K 250ns . 21V 24
32K 450ns 21V 24
32K 450ns 12.5V 24
32K 450ns CMOS............ 25V e
64K 200ns 21V
64K, 250ns 21V
64K, 150ns 12.5v
64K 200ns 12.5V
64K, 250ns 12.5v
64K 450ns 12,5V
64K..........u. 250ns One Time Prog. 12.5V

12.5V..

250ns One Time Prog.

200ns.

250ns.

150ns

200ns

250ns

250ns One Time Prog.
....150ns CMOS ........
-...250ns CMOS ..

200ns CMOS
150ns

200ns

250ns

300ns

...250ns CMOS .........
250ns One Time Prog. 12.5V ..

150ns CMOS

200ns

12.5V

200ns One Time Prog. 12.5V
....120ns CMOS..........

....150ns CMOS ..
....250ns CMOS ..
....120ns (128Kx8)...
....150ns (128Kx8) ......
....200ns (8x16Kx8).

MCGBECOBORP258
MC68HCO000P12
MC68HC11A1P....
MC68HC705C8P ..
MC68HC705C8S

.16.75
.13.85

.99.95




At last, electronic users all over Australia have easy access to the technology of the Silicon Valley ond the USA.
Make use of our toll free fax line (directly to the USA) for your orders and catalog requests, or call our order line for
personalized service.

Please note when ordering from the USA, you will be responsible for Australian customs charges and sales tax
where applicable.

«All Prices Shown In US Dollars-

N vERTERSI IR 6000 SERIES -

3F TRANSISTORS

Order # Price | Order # Price | Order # Price | Order # Price Plns Order#  Price Pins |Order#  Price
MRF212 19.95 MRF401 13.49 MRF652 11.49 ADCOB04LCN 2.95 6242 8.95 6803 4.25
MRF221  16.35 | MRF406  14.99 | MRF654  19.95 ApCOG09CCN  3.75 6402 3.65.. 6805 6.95.
MRF224  17.75 MRF450A 14.49  MRF660  13.95 A0C0a170ON 12,95 6502 2.75 .. 6808 3.75.
MRF237  3.69 | MRF454 1549  MRF901 1.50 | o1 C0820GON  B.95. 6502A 4.45 .. 6809 3.75.
MRF238 1595 | MRF455A 12.69 MRF911  3.50 . 65C02 5.75.. 68809 5.95.
MRF239 16.95 | MRF458 19.95 2N3553  2.95 CAS3306CE 10.95 6510 1395 .. 68BOSE  4.95.
MRF240 17.49  MRF515  2.95  2N3866 1.25 DACOB0OLCN  1.95. 6520A 3.45 6810 1.45
MRF240A 17.49  MRF555 3.49  2N4427 1.25 DACOB30LCN  4.95 6522 2.95 6818 6.95
MRF247 24.75 | MRF557  5.49  2N5641  16.95 MB40576 3.55 65C22 4.25 .. 6821 1.75.
MRF260 11.95 | MRF559  2.25 2N5642  18.49  MB87020 29.95. 6526A  12.95.. 68B21 2.95.
MRF262  12.95  MRF607  2.49 | 2N5643  19.95 MC1408-6 1.49. 6532 395.. 6840 3.25.
MRF264 13.95  MRF627  9.95 | 2N5944  11.95 MC1408-7 1.49. 6545-1 3.75 68840 4.75
MRF314A 3595  MRF629  4.49 2N5945  11.95 pmcianas 1.49. 6551A 3.45 6844 7.95
MRF315A 32.49 ‘ MRF630 395 2N5946  14.95 L ..o P 65C51 3.25.. 6845 245.
MRF316 63.95 | MRF641  20.49 2N6080 9.89 g 6567 15.95 .. 68B45 . 4.75.
MRF317 64.95 MRF644 23.95 2N6081  11.95 ZN427E8 14.95. 6581 11.95.. 6850 1.75.
MRF321 24.95 | MRF646 25.95 2N6082  14.95 ZN428E8 7.95 6800 1.75.. 68B50 245.
MRF327 63.95 MRF648  30.95 2N6083  14.95 ZN429E8 3.75 68B00 3.75.. 68B54 5.75.

MRF340 9.95 | MRF650 29.95 | 2N6084 14.95 ZN449E 6802 2.95 0 68P01V07 29.95

BEF power voouLESI IBBEC AL ono- -53 POWER SUPEINEII

Freq. Freq.
_ Range . Range ATTN: OEMs 15|-‘ily I'.‘o\}n |F’roflle
Order#  Price  (MHz) Order#  Price  (MHz) . igh Voltage
M57713  45.00..144-148  MHW710-1 60.00...400-440 We will accept Power Supply

M57714M  45.00...430-450 MHW710-2 60.00...440-470

M57715  42.00..144-148 MHW7103 6000470512 Special orders for | -ineutvonage: 220:340vc
*Input Fusing: AC line fused

M57716  60.00..430-450  MHWB820-1 81.00. 806-870 ;
o C :0.2 A 47-63H
M57727  60.00..144-148 MHWB820-2 90.00...806-890 shi pments of B e
M57729  62.00..335.512 | SAU4  48.00..430-450 .EMI: Mests FCC level B limits Data Sheet
M57737 40.00...144-148 | SAV6 34.00...154-162 U S$ 1 00 . 00 or *Operating Temperature: 0°- 50°C @ full power Included

M57745 85.00...430-450 | SAV7 34.00...144-148 : Storage Temperature: -20°C to +75°C

MS57747  40.00...144-148 | SAV12 17.50...144-148 more, pendmg *Hold Up Time: 20msec./min. after removal of AC input

M57796MA 30.00...430-450 | SAV15  45.00...220-225 i ili Order#  Price Output (Voc) _ Weight
_MHW591 42.00....1.0-250 | SAV17 58.00...144-148 avallablllty Of parts ‘BM153-122 795 SV@2A/+12V@0.3A/-12V@0.2A............ 120z.
Some typical weights on components to help you in assessing freight costs (minimum packaging — 6 oz):

8 Pin Packages  14/16 Pin Packages 28/32 Pin Packages 40 Pin Packages RF Transistors RFModules

30-35 pcs. peroz. 13-15 pcs. per oz. 3-4 pcs. per oz. 0.8 oz. each 5-10 pcs. peroz. 1.7 oz. each
3-4 pcs. per pcs. p
FREIGHT CHARGES
Shipping charges based on actual weight
Postal Service* TNT Sky Pak
(Air: 10-14 days Surface: 6-8 weeks) {Door-to-Door)
Weight Air Surface _ m(3-5 days) a
6 0z. US$4.85 US$1.95 elg L A A = —=
B o 245 11b. US$25.00 2917 Bayview Drive Maslm
10 oz. 7.97 3.95 2lbs. 28.72 Fremont, CA 94538 | !
12 0z. 9.53 3.95 3 lbs. 3244
140z. 10.09 5.55 4 lbs. 36.16 .
e 0o e 5 Ibs. 20.88 Toll Free Fax: 0014-800-128-644
3 Ibs. 16.70 6.55 6 Ibs. 43.45 . 24 Hours A Day - 7 Days A Week
3bs. 2270 865 7 lbs. 47.02 International Orders: 0011-1-510-770-2345
4 lbs. 28.70 10.75 8 lbs. 50.59 Tuesdoy-Saturday, 6 am - 12 pm (Australia Eastern Standard Time)
5 Ibs. 34.70 12.85 9 Ibs. 54.16
6 lbs. 39.70 14.97 10 lbs. 57.73 @ usPs @ Federal Express @TNT Sky Pak
I e ;g :g: A0 Prepaid Orders Only (Visa and MasterCard Accepted)
9 bs. 54.70 2125 25 Ibs. 100.48 Write today for your copy of our 64 page catalog due in June 1992.
10 Ibs. 50.70 2335 30 Ibs. 113.53 (Please include appropriate freight or airmail charges)
*Please call for charges on shipments over 10 Ibs. 12 month warranty on oll EasyTech products.
NOTE: Most components weigh less than 1 0z. For more information on We umef,‘,’;’mx badk gumrontee, s,
weights, see weight on the item listed or check our chart above. Prices subject to change without notice.
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‘Smithy’ and the Southern Cross - 1
The vital supporting role of two-way radio

When I Think Back...

by Neville Williams

If the epic flights of (Sir) Charles Kingsford-Smith helped showed the way for today’s national and
international airlines, they also served, with the co-operation of contemporary ‘wireless’ amateurs
and enthusiasts, to demonstrate the dependance of all such services on two-way radio communica-
tion anddirection finding. But let’s turn back the clock to the period before wireless became airborne.

In so doing, I should perhaps acknow-
ledge initial prompting and assistance in
the preparation of this article by Aub
Topp, VK2AXT, librarian of the NSW
Division of the Wireless Institute of
Australia, Having researched the subject
for a number of WIA Sunday moming
broadcasts, he lists the following refer-
ences in amateur radio literature: QST for
August 1928, p.21; Break In for July
1979, p.280; Popular Radio & Aviation
for May 1929, p.10; and Break In for
March 1972, p.55.

In respect to dates, details and con-
tinuity, my task was simplified when I
came across a paperback biography en-
titted SMITHY, the True Story. Written
in 1976 by Ward McNally, it was pur-
portedly based on information supplied
by Mrs Mary Tully, the former Lady
Kingsford-Smith; Mr Graham Kingsford-
Smith; and others who knew Smithy per-
sonally, including the late Sir Gordon
Taylor.

For the illustrations, and extracts from
the Sydney Morning Herald I am indebted
mainly to the John Fairfax Group, Syd-
ney, while the Macquarie Book of Events
provided a handy cross-reference to
people, times and places..

In actual fact, I needed little prompting
to “Think Back’ on this particular subject,
having been fascinated by aeroplanes
from boyhood. Heaven alone knows how
many toy biplanes I whittled from scrap
wood, and how many hours I spent
poring over the pages of the technically
orientated Modern Boy magazine. I still
remember their adventure serial, based
on the exploits of an English school kid
who had unlikely access to an ancient
Farman biplane.
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And I was delighted beyond measure
when the authorities, whoever they
were, carved an emergency landing
strip out of the bush a few hundred
metres from our family home, in Bargo
on the NSW southern highlands. About
80-odd kilometres south-west of Syd-
ney, it became a staging point for
pleasure flights and trainee pilots and
every kid in the district would race to the
strip on their bikes for a closer look when-
ever a plane landed.

One even obliged by stalling above the
town and executing a genuine upside-
down crash landing, after not quite clear-
ing the treetops!

One of the visiting pilots turned out to
be a distant cousin, and at his invitation,

our family met up with him a few
weeks later at Sydney’s Mascot
aerodrome. There, my kid sister and I
were strapped into the second cockpit of a
traditional biplane, for an all-too-brief flip
around the area.

Years later, I was the guest in an ancient
twin-engined De Haviland DH-84
biplane on shark patrol, as it lumbered off
the same 'drome and circled Sydney’s
major surf beaches.

When I mentioned this to EA’s former
amateur band correspondent, Pearce
Healy, he warmmed me not to confuse the
DH-84 with the DH ‘Dragon Rapide’,
which had tapered wingtips, as compared
with conventional square tips on the -84.

He knew, he said, because, as a long-

Smithy honed his skills.

Fig.1: One of the first planes ever to be assembled in Australia, by AA&E in
Mascot: the Avro 504/Dyak with a water-cooled Sunbeam engine and
duralumin-covered steel-frame wings. It was in biplanes like this that




time employee of De Haviland in
Bankstown NSW, he had been involved
in producing the first-ever set of wings for
locally made DH-84s!

A grassy paddock...

As I recall Mascot aerodrome in the
mid 1920°s, it was just another grassy
paddock, reached by an unsealed road
and bordered by a post-and-wire peri-
meter fence and a pipe-and-wire vehicle
gate. You left your Dodge or Hupmobile
or T-mode! Ford on the grass fringe out-
side and wandered in to look around.

As 1 remember, there were no aircraft
parking aprons, taxiways or sealed run-
ways and no pretentious buildings —
just a collection of fibro and corrugated
iron structures that would not have
been out of place on a rural property.
The smaller ones were presumably
private hangar/workshops. With
hindsight, one of the larger ones could
have been the Australian Aero Clubhouse;
another, a factory where AA&E (the
Australian Aircraft & Engineering Co
Ltd) assembled and serviced Avro
designed aircraft.

From Sea, Land & Air magazine (April
1, 1921) I gather that, by then, the above
factory had been operational for about
nine months, adopting what had formerly
been a cow paddock as an aerodrome,
with one side fringing a river on
which it would have been possible to
land seaplanes.

At the time the Sea, Land & Air article
was prepared, using components im-
ported from A.V. Roe & Co in the UK
they had assembled two Avro 504-K
biplanes with Le Rhone (110hp) engines,
and two others with Clerget (130-hp) en-
gines. They were also in the course of
completing four Avro 504/Dyaks, differ-
ing from the others in the use of a Sun-
beam 100hp water-cooled engine and
steel-frame wings covered with thin
duralumin sheets (Fig.1).

According to the author, AA&E had
successfully fabricated some components
including propellers from Australian
materials and, for outback use, had
devised a handyman repairable wood-
based landing gear and an engine
‘cranking’ handle, similar to that fitted to
cars, in the cockpit in front of the pilot.
My mind boggles!

Mascot was still home for planes of this
general ilk in the mid-1920’s: ordinary
‘moths’ with a single pair of wing struts
on either side of the fuselage, and ‘big’
ones with two sets of struts on either side.

There were no large planes in sight on
the day our family chugged up to the gate
in our old 501 Fiat. We looked up war ace
‘Bunny’ Hammond, whom we had met on

Fig.2: At the end of Worid War I, Smithy was demobilised from the RFC as a
Captain (Training), with a Military Cross earned over the battiefield of
Europe. At the time of his death he was recognised as Alr-Commodore.

our local landing strip; but of the already
notable Charles Kingsford-Smith there
was no sign.

Perhaps it is appropriate to add, with
hindsight, that I would have found little or
no wireless equipment on the one-time
cow paddock that was to become
Sydney’s principal airport — now con-

gested with electronics. Within the planes,
communication was by hand signals,
notes or speaking tube; communication
with the outside world was non-existent
— or at best, visual.

I recall an experimental night mail
flight that was arranged about this same
time to some destination south of Sydney.
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In the absence of electric power, and as
the local garage proprietor, my uncle was
commissioned to set up oil drum flares
around the Bargo landing strip.

At a certain time on the appointed
night, he had to light sufficient flares to
identify the strip for the approaching
plane. If the pilot gave any indication that
he wished to land, the remaining flares
were to be lit without delay!

But enough of my ramblings. Sufficient
to say, that this was the world of aviation
in which the redoubtable Kingsford-
Smith grew up and gained his wings.

Born unhyphenated

According to Ward McNally, the future
aviator was born in Brisbane to Mr and
Mrs William Smith in February, 1897.
Their sixth son, he was baptised as Char-
les Edward Kingsford.

Five years later, the family moved to
Canada, where they found themselves in
a street with seven other families by the
name of Smith.

To avoid confusion, they added their
youngest son’s christian name to the
family sumame — so that he became
Charles  Kingsford-Smith, a name
retained throughout adult life.

When the family returned to Australia,
‘Chilla’ ultimately attended Sydney Boys’
Technical High School, representing his
school in both football and tennis. On
leaving school, he found work with the
Colonial Sugar Refining Co as an appren-
tice eclectrician, becoming a reportedly
speed-crazy motor cyclist at about the
same time.

Prevented from joining the armed for-
ces until his 18th birthday, he ultimately
enlisted in the AIF and underwent train-
ing in Singleton, NSW. He was thereafter
drafted to Egypt and Gallipoli — ending
up, after evacuation from Gallipoli, as a
motor cycle despatch rider in France. He
was so obviously at home on a machine
that he was selected to train as a pilot for
the RFC (Britain’s legendary Royal
Flying Corps).

Writing home to his parents, he said,
inter alia: “I have already discovered one
thing about flying ... that my future, for
whatever it may be worth, is bound up
with it. Flying has a great future, just you
wait and see.”

After a period of service as a combat
pilot, during which he was awarded the
Military Cross by King George V in per-
son, Flying Officer Charles Kingsford-
Smith was appointed as a flight instructor.
This was before his 20th birthday. Per-
haps it was just as well.
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Fig.3: This montage was prepared by TAA in 1962, on the 34th anniversary
of the trans-Pacific flight, to draw attention to the fact that the Australian
Government airline had carried its 50,000th passenger. They, along with
ANA and others had given practical expression to the dream of Smith,
Anderson and Uim.

While he found the life of a combat
pilot to be onc of excitement and chal-
lenge, he pro-fessed to being sickened by
the wholesale slaughter, particularly when
he had been called upon to strafe enemy
columns on the ground. Aecrial combat,
man to man, was onc thing; seeing his
machinc gun bullets ripping into men on
the ground was quitc another. It haunted
him.

At the end of 30 wecks, he was granted
leave to revisit his homeland and, wearing
the first heavily braided RFC uniform to

have been seen in Australia, attracted im-
mediate attention. He soon tired, how-
cver, of being cast as a recruiting role
model and became impatient to rejoin his
unit in England.

Ironically, however, and perhaps with
intent, he was despatched to Britain via
the USA, which had just entered the war.

Once again he became the centre of at-
tention; but having in mind the implica-
tions of America’s welcome involve-
ment, Kingsford-Smith went along with
the recruiting rallies and even vowed to



Fig.4: Welcome home! Arrival of the Southern Cross at the Eagle Farm aerodrome in Brisbane, at the end of its epic
flight across the Pacific in 1928.

return when the Kaiser had been put
in his place.

Back in England, with the rank of Cap-
tain-instructor, his job was to test and lec-
ture the graduating pilots at the various
training centtes — an assignment to
which he was eminently suited.

Back in Civvy St

In November 1918, it was all over. But
just when Kingsford-Smith was to return
to Australia, he linked up with two other
Australian pilots, Rendle and Maddocks.

Between them they bought a couple of
surplus DH6’s and went into the charter
flight business. It wasn’t a success, how-
ever and the three friends decided that
their best bet was to trade-in their
DH6’s on a twin-engine Blackbum
Kangaroo — in order to go after the
£10,000 prize being offered for the first
British aircraft to fly from England to
Australia in less than 30 days and before
December 31, 1919.

Unfortunately, for reasons best known
to himself, Australia’s then Prime Mini-
ster Billy Hughes ruled out their
nomination,

This left ‘Smithy’ with a deep resent-
ment and a near obsessive determination
to demonstrate pilot skills that Hughes

had so publicly questioned. It was the
first of several set-backs which he
was to receive at the hands of Australian
politicians.

As it turned out, the prize went to two
other military pilots, Ross and Keith
Smith, with JM. Bennett and W.H.
Shiers, who covered the distance in a
Vickers Vimy in 29 days, arriving in Dar-
win on December 10.

Three weeks later, Smithy was back in
the USA, virtually broke and looking
desperately for a flying job. The only one
available was as a freelance stand-in and
stunt pilot, principally for the Universal
Studios in Hollywood.

It proved to be a scary job, even for an
ex-fighter pilot and Smithy came uncom-
fortably close to death when he was re-
quired to climb out of the cockpit of an
Avro biplane and dangle from the wing,
hanging onto a strut.

Distinctly disillusioned, he was glad to
exchange the job for a place in a ‘flying
circus’ — especially when he saw a fel-
low stunt flyer incinerated nearby after a
crash. Death on the battlefield was some-
thing one had to accept; death on a movie
lot was something else.

The flying circus might have been a
success, except that its promoter ‘shot

through’ with the takings. So it was that
an even more disillusioned former RFC
Captain found himself back in his
homeland, with only two American dol-
lars in his pocket — this time with a burn-
ing ambition, somehow, to establish
Australia’s first commercial airline.

But it wasn’t to be, because on his
arrival he found that an old friend from
the RFC, Lionel Lee, had already estab-
lished the ‘Diggers’ Aviation Co Pty
Ltd’. Unwilling to set up in opposition,
Smithy sought and was given a job with
‘Diggers’, barnstorming around country
shows for whatever wages the
enterprise could affort to pay.

Following a couple of minor mishaps
they parted company and Smithy joined
West Australian Airways, which had
been founded in November 1921 and
granted a mail contract servicing major
centres north of Perth.

For Smithy, the new job fostered an
affinity for ‘outback’ communities, and
developed his skills at flying long dis-
tances ‘against the clock’. It was also at
WA Airways where he met Keith
Anderson, a younger but highly skilled
pilot, who shared his emerging ambi-
tions to blaze new trails and establish
new records in the process.

ELECTRONICS Australia, June 1992 47



WHEN I THINK BACK

Rocky road to fame

Sensing their enthusiasm, WA pas-
toralist Keith Mackay offered to back the
two men for a trans-Pacific flight. But
ironically Mackay was killed when a
charter plane crashed on his way to Perth
to get the project under way.

Smithy and Anderson reacted to the
news by resigning from WA Airways and
taking over a promising garage and cattle-
trucking business based at Camnarvon in
WA. The venture exposed them even fur-
ther to the rough-and-tumble of outback
living and saw Smithy married, if only
briefly, to his first wife Thelma. They
were a popular couple but incompatible and
separated without recriminations.

(Five-odd years later, Smithy was to
meet Mary Powell on a return voyage
from Britain to Australia. She sub-
sequently became his second and very
supportive wife and, ultimately, Lady
Kingsford-Smith.

She bore him a son, Charles junior, who
was 00 young to have known his father
in person. Some years after her husband’s
death, Lady Mary married a Canadian
businessman Allen Tully, becoming a
resident of the USA and Canada).

But, if Smithy’s first marriage didn’t
prosper, the trucking business certainly
did. When sold in November 1925, it
yielded enough for the partners to
make a down payment in Perth on two
Bristol aircraft.

They promptly flew the two planes to
Sydney, carrying three paying passengers
between them — a venture which at-
tracted a gratifying amount of media and
public attention. The flyers were suffi-
ciently encouraged to announce, on their
own account, that the same team of
Kingsford-Smith and Anderson were now
planning to conquer the Pacific!

But fate took a hand when they met up
with Charles Ulm, who immediately
professed his wholehearted support for
such a venture. While lacking the flying
skills of the other two, as a man of about
Smithy’s age, he appeared to have a good
head for planning and organisation. Very
soon, the twosome became a threesome.

In short order, Ulm convinced Smithy
that he and Anderson should capitalise on
their epic trans-Australia flight with an
attempt on the around-Australia record.
At the time this stood at 22 days.

Anderson felt that they should press
ahead with the trans-Pacific project, and
expressed himself so strongly about this
that it was Ulm who climbed into the
Bristol with Smithy and slashed the

48 ELECTRONICS Australia, June 1992

record to just over 10 days — a figure
which Anderson failed to match in a be-
lated attempt to regain his lost initiative.

NSW Premier Jack Lang was lavish
in his praise of the trio but, when called
upon to back their proposed transpacific
flight with a government grant, came up
with a meagre £1000. Even so, Smithy,
Anderson and Ulm left on the SS Tahiti
in July 1927, with the fervent hope that
they would be returning by air.

By this time, Smithy appeared to have
conceded control of their day-to-day
business affairs to Ulm, with Ander-
son being none too happy about this
intrusion.

‘A Never-to-be-forgotten
Experience’

‘The genius of Kingsford-Smith is
that he contacted the right people in
San Francisco, which resulted in good
radio arrangements for the Southern
Cross, with elegant equipment, aug-
mented by the talent of of a keen, com-
petent operator, James Warner.'

‘The night before the take-off Smithy
and Warner told San Francisco
amateurs: “Just stick by us and we'll
make it interesting for you".'

‘The Unites States Navy, and com-
mercial stations in the USA, Hawaii,
Fiji, Australia and New Zealand kept
watches for KHAB. However, news
about the flight was eagerly sought by
the news media from amateur sources,
showing that official arrangements
were not complete in themselves.'

‘Numerous US amateurs con-
tributed, including those in Hawaii. Co-
ordination and leadership (of the
amateur fraternity) at San Francisco
was provided by 6CZR. Others spe-
cially active included Australian SHG
and Fanning Island 1AJ.’

‘Many New Zealand amateurs
copied KHAB, including 1AN, 1FQ,
2BG, 2GA and 4AE. Warner's com-
mentary made reception a thrilling,
never-to-be-forgotten experience.’

(By Tom Clarkson, ZL.2AZ, in Break-
In March 1972)

PR disaster

In the USA, Smithy was offered spon-
sorship by a large oil company in the
Dole air race between California and
Hawii. But this was turned down, be-
cause he considered the plane offered to
him as ‘sub-standard’.

Resenting his remarks, the oil com-
pany publicly denounced him — imply-
ing that he was a ‘little Australian with a
big line of patter who lacked what it
takes in the real world of flying’!

Needless to say, the very public put-
down did nothing to assist his quest for

backing for the Pacific flight. As it turned
out, Smithy’sassessment of the plane was
validated when it crashed during therace,
its pilot surviving by sheer good fortune.

To make matters worse, in an apparent
effort to distance himself from the
‘socialist’ Lang, the new conservative
premier of NSW, Thomas Bavin, dis-
owned earlier NSW govemnment support
for the Pacific flight and called upon the
trio to return by ship. His statement was
widely reported in the Australian press
and relayed to the USA.

Despite  the setbacks, Smithy
managed to get enough support to make
a down payment on a tri-motor Fokker
mono-plane, which had been used by
the Arctic explorer, Hubert Wilkins, All
it needed was a thorough overhaul and
three new Wright Whirlwind motors!

These were ultimately donated by
Melbourne’s Sidney Myer but, as the
three men worked tirelessly on the
plane, the Australian press had a field
day debating the planned flight. Sir
Keith Smith, one of two brothers who
had won the England/Australia race in
1919, strongly backed Smithy.

However, Australian aircraft designer
L.J. Wackett described the project as
‘madness’ and deplored their choice of
an aircraft with Germanic connotations
as ‘an insult to Australia’s war dead’.
Smithy, who had personally faced the
Germans in the skies, dismissed
Wackett’s observations as ‘crap’!

But the tensions and frustrations
had taken their toll within the team,
and after what Smithy later
described as ‘one hell of a blow-up’,
Anderson walked out and returned by
ship to Australia.

With the plane finally restored and
recommissioned, Smithy took aboard a
huge load of fuel and came within four
minutes of breaking the world record of
52 hours for sustained flight. The effort,
including a gut-wrenching takeoff, res-
tored his battered credibility and ul-
timately set the scene for the
trans-Pacific flight.

At long last, with the support of
American banker Andrew Chaffey and
backed by millionaire shipbuilder Alan
Hancock, Kingsford-Smith and Ulm set
about preparing for the flight, enlisting
two Americans as crew members:
navigator Harry Lyons and radio
operator James Warner.

Finally, emblazoned with the name
Southern Cross, the Dutch-built FVIIb-
3m Fokker took off from Oakland air-
field in California on the morning of
May 31, 1928, heading for Wheeler
Field in Hawaii.



Fig.5: Photographed on their arrival at Mascot, Sydney, the men who made the first-ever crossing of the Pacific by air.
From left: James Warner, Charles Ulm, Charles Kingsford-Smith and Harry Lyon.

Radio equipment

For this venture, Smithy saw to it that
his plane carried on-board radio equip-
ment and an experienced operator. Over
land, the pilot and/or navigator could
have a reasonable expectation of check-
ing topographical and other sightings
against a map — and in the event of a
forced landing, there was a reasonable
chance of finding open space on which
the plane could put down.

But over thousands of kilometres of
featureless ocean in clouded and un-
favourable weather conditions, it was all
too easy for dead reckoning navigation to
put them sufficiently off course to miss an
island destination altogether.

Even in those early days — in radio
terms — two-way communication plus
the possibility of D/F (direction finding)
fixes from ships and shore stations could
provide invaluable assistance to the on-
board navigator. In those days, most such
communication was by means of Morse
code and most of the communicators
were ecither professionally trained
ship/shore maritime operators, or self-
trained amateur operators or enthusiasts.
It was on these groups that the crew of the
Southern Cross had to rely for support
during the first ever trans-Pacific flight.

Described in amateur literature of the
day as a keen, competent operator, ‘Jim’
Warner had spent the time leading up to
the flight checking out the equipment and
enlisting the San Francisco amateur
fraternity to monitor transmissions from
the plane. He sought also their co-opera-
tion in alerting amateurs across the
Pacific, and in New Zealand and
Australia. The Southern Cross’s callsign
for the flight was to be KHAB.

Transmissions on medium wave
(600m, 500kHz) would serve mainly for
communication with ships at sea and to
provide possible assistance with naviga-
tion. The bulk of the traffic, directed to
amateurs and to possible commercial sta-
tions, would be in the high frequency
band around 33.5 metres (8.95MHz) —a
frequency accessable at the time to
amateur station operators.

For the most part, Warner said, traffic
would be statements about the plane’s
progress and time and position informa-
tion, which the amateurs were en-
couraged to keep progressive notes of —
presumably in case the plane was forced
down in the ocean.

Some of the messages would be
‘addressed’ to contracted newspaper in-
terests in San Francisco and Sydney,
being therefore copyright; many, how-

ever, would be prefixed with ‘QST’
(meaning ‘calling all stations’), for un-
restricted use by the recipients.

As described in Break-In magazine
(June, 1928) and QST (August, 1928), the
high frequency equipment was con-
structed by Ralph Heintz 6XBB of San
Francisco, the transmitter being a tuned-
grid tuned-plate oscillator built around a
50W tube. Power was to be supplied by
two wind-driven AC generators, bolted to
the outside of the fuselage.

A characteristic of the equipment was
that a 250-500Hz generator ripple
produced a continuous modulation of the
carrier, the ripple frequency being af-
fected both by the overall speed of the
aircraft and by short-term turbulence in
the slipstream.

Warner’s practice was to ‘screw down’
the Morse key between messages, so that
a recognisable signal would be available
— indicating that the plane was still air-
borne and giving some clue to the attitude
(climbing, diving, eic) and prevailing
flying conditions.

The uninterrupted signal provided an
incentive for continuous monitoring, and
offered the further advantage that
receivers could be kept properly tuned to
the transmitter — thereby minimising the
risk of a message being missed. In fact,
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mis-interpreting the generator ripple,
quitc a few non-technical listeners
claimed that they had been monitoring the
sound of the engines!

In-flight problems

As to the journey itself, the first six
hours of the run to Hawaii were unevent-
ful. But then they encountered a strong
headwind that threatened to exhaust their
fuel supply. Fortunately, the headwind
disappeared as darkness fell and, around
midnight, the Southern Cross landed at
Wheeler Field, to be greeted by a huge
crowd which had been following its
progress by radio.

Wheeler Field was too short to permit a
take-off with a full load of fuel and, after
a checkover with the help of the local US
Military Command, the plane was flown
to Barking Sands preparatory to its depar-
ture for Suva. It was to be an eventful leg.

Three hours after take-off, Warner dis-
covered that one of the wind-driven gen-
erators had bumed out -— severely
limiting his ability to receive signals.
Since Wamner had warned other amateurs
that his workload and conditions general-
ly might prevent him from engaging in
two-way working, he was less disturbed
than he might otherwise have been by
the failure.

Instead, he concentrated on reporting
the plane’s progress and position, confi-
dent that amateurs and other stations
around the Pacific area would be keeping
watch. Shortly afterwards, a smear ap-
peared on the windscreen which looked
like escaping oil. But much to the relief of
all aboard, it turned out to be a con-
densation effect.

Next they ran into a violent electrical
storm and Smithy, at the controls, gave an

unsought demonstration of the great pilot .

that he was. Some time later, they en-
countered a second storm and, this time,
with Smithy trying to snatch a few
minutes rest, it was Ulm’s turn to copy
Smithy’s techniques in dodging the black-
est clouds, while not losing track of the
course they were supposed to be flying.

Three hours later, they had left the
clouds behind and there was the celestial
Southern Cross. They were in the
southern hemisphere. Ulm recorded the
fact in the logbook, and reached for a
thermos of hot coffee — only to discover
that the flasks had ruptured during all
the buffeting, and that the coffee on
board was cold and sour.

They couldn’t even smoke, because a
distinct smell of petrol suggested that a
fuel leak had developed somewhere and a
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match might well ignite more than a
friendly cigarette!

Suva to Australia

Thirty-three hours after leaving Bark-
ing Sands, the crew looked down on the
Fijian Islands and at 3.30pm, the plane
touched down at Suva’s Albert Park. There
they were welcomed by a huge crowd and
Sir Eyre Hudson, the British High Com-
missioner and Governor of Fiji.

Ironically, after 33 hours in an unpres-
surised plane and exposed to the unat-
tenuated roar of the three Whirlwind
motors, none of the crew could hear a
word that was being said. Nor could they
know that messages being flashed to
newspapers around the world would be
telling their readers that Smithy and his
gallant crew had written their names in-
delibly into aviation history.

After resting and checking over the
plane, it was flown to nearby Naselai
Beach for re-fuelling and the takeoff
for Brisbane.

After a night of rain, the like of which
Smithy professed never having seen
before, they flew into a fine, sunny dawn
— crossing Australia’s eastern seaboard
adjacent to Ballina in northern NSW,

As they approached the coast after such
a night, Wamner had asked “Are there any
direction finding beacons?”” The answer
was “No” — as the navigator, he was on
his own!

There was never any risk of them not
encountering the Australian coast but,
after passing through a violent storm and
a night of blinding rain, they still ended
up over 100km south of their intended
course — a graphic indication of the un-
certainties of trans-ocean air navigation at
the time.

As it was, a short time later they set
down on Brisbane’s Eagle Farm airport,
to be greeted by a massive crowd. As in
Hawaii, everyone had been alerted to
their pending arrival by local broadcast
stations (Fig.4).

The Southern Cross had covered
11,767km over the Pacific ocean, in an
actual flying time of 83hrs and 35mins.
Its Whirlwind motors had revolved about
34 million times ‘without missing a beat’.
Smithy had been at the controls for 52
hours and Ulm for 31.

Back in Sydney on the following day
(Fig.5), they were met by another huge
crowd at the Mascot airport and wel-
comed by Govemnor-General Lord
Stonehaven and NSW Governor Sir Dud-
ley de Chair. Premier Sir Thomas Bavin,
who had sought in vain to frustrate the
attempt, was discreetly absent.

Loud in their praise of Smithy’s leader-

ship and ability, Lyon and Warmner booked
their passage home by ship.

Because it was the first and most vul-
nerable of Smithy’s trans-ocean flights,
the Pacific crossing was the one which
most clearly evidenced their dependence
on wireless communication — and the
key role played by amateur operators on
the occasion.

While many amateurs monitored the
later flights, their participation appeared
not to have been organised to anything
like the same extent.

It was made abundantly clear, however,
to the Australian and New Zealand
Govemments if not to others around the
world, that aviation was no longer about
two-seater biplanes flitting around the
countryside at the whim of their owners.
In no time flat it would involve mail and
passenger airliners at least as big as the
Southern Cross, flying to regular
schedules interstate and overseas. They
would need official communication
facilities and navigation aids, similar to
those being set up for shipping.

Writing in QST magazine, official
organ of the American Amateur Radio
Relay League, in August 1928, J. Walter
Frates (6CZB, Oakland, California)
pointed out that it was primarily the
amateur fraternity that had maintained
contact with the Southern Cross on its
historic flight. In his article ‘Following
the Southern Cross to Brisbane’ he says:

When commercial and ‘non-amateur’
stations had either long since given up or
were having difficulties on the Pacific
coast (of USA), amateurs in San Francis-
co and Oakland were still listening to the
steady drone of the transmitter and com-
fortably copying the signals, until KHAB
reported itself beyond the Loyalty Islands
and within a few hundred miles of Bris-
bane, where daylight intervened and the
burden of communication was taken up
by Australian and New Zealand
amateurs, some of whom had been copy-
ing the signals since the first night out of
Oakland.(See also panel)

While Walter Frates’ comments were
intended to emphasise the role of amateur
operators, by implication they also em-
phasised the technical limitations and the
operational inflexibility of the profes-
sional monitoring stations at the time.

As pictured in the story of Sid Newman
(EA, January 1991, p.S0) the AWA
shortwave transmitter at Pennant Hills,
NSW was one commercial installation
that helped to maintain contact with the
Southem Cross.

Pictures appearing in this article have
been provided by the Feature Bureau of
John Fairfax & Sons Limited.

(To be continued) <



NEW BOOKS

The audio art

THE ART OF RECORDING, by Wil-
liam Moylan. Published by Van
Nostrand Reinhold, 1991. Hard cover,
235 x 160mm, 260 pages. ISBN 0-442-
00669-1. Recommended retail price
$87.95.

The author of this book teaches a
‘Sound Recording Technology’ program
at the University of Massachusetts. The
concepts and exercises presented in the
book reflect the development of this
teaching program,

The aim of the ‘Art of Recording’ is to
define the artistic aspects of audio re-
cording and to look at the broad and fun-
damental concepts that make music and
audio recordings qualify as art.

The 12 chapters are divided into three
main sections: the artistic aspects of the
audio recording medium; the artistic el-
ements and the recording process; and
the evaluation of sound in audio and
music recordings.

So Part 1 explains the physical nature
of sound, and the artistic elements which
are the mind/brain’s interpretation of the
perceived parameters of sound. Part 2
then treats the recording production, Tra-
ditionally, the recording process was to
capture reality. Through modern technol-
ogy, it can now also create the illusion of
a new world — the sound can be shaped
to enhance a musical message, through
editing, mixing, overdubbing etc. And fi-
nally Part 3 shows how to evaluate and
analyse the sound, and develops a vocab-
ulary to allow communication in objec-
tive, rather than subjective terms.

| The Art of Recording

The Creative Resources of Music
Production and Audio

’h Williom Moylan

The book is a very thorough, technical
textbook, which supplies a wealth of in-
formation, suitable for the audio record-
ing professional or a student preparing
for the industry. While the information is
all there, I did find that it was presented
in a rather dry and repetitive style.

The review copy came from Thomas
Nelson Australia, 102 Dodds Street,
South Melbourne 3205. It is available
from major bookshops. (P.M.)

Electronic terminology

A REFERENCE GUIDE TO BASIC
ELECTRONICS TERMS, by F.A.
Wilson. Published by Bernard Babani,
1992, Soft cover, 200 x 130mm, 474
pages. ISBN 0-85934-231-X. Recom-
mended retail price $21.30.

How often do we encounter a technical
term not fully understood, one which we
have forgotten or which we never really
got to grips with. Well, this book, plus its
companion title, A Practical Guide to
Practical Electronic Terms, goes a long
way to helping out.

It explains hundreds of terms, from a
simple five-line definition of the
‘Newton’, to a five-page explanation
(with diagrams) of ‘Amplitude
Modulation’. Where necessary, basic
mathematical treatments are also in-
cluded. Obviously the level of explana-
tion is tailored to the term itself.

The book is aimed at electronics engi-
neers, students and enthusiasts, as well
as those working in areas like science
and medicine which now require some
understanding of electronics.

I found it to be a very useful reference.
But I suspect that, while very handy as a
refresher, it might be too concise to ex-
plain the more technical terms to those
completely unfamiliar with them. How-
ever, it would certainly give a good in-
troduction; and the book’s cross
referencing system to associated terms
gives other areas to pursue.

So, if you want to know the definition
of a term, its SI unit, the different types
of transistors, or you need some explana-
tion of any other basic electronic term,
then this book is for you.

The review copy came from Federal
Publishing, PO Box 199, Alexandria
2015. It is available by mail order from
this address. (P.M.)

Problems in electronics

FIELDS, WAVES AND TRANSMIS-
SION LINES, by F.A. & T.M. Benson.
Published by Chapman and Hall,
1991. Soft cover, 235 x 155mm, 354
pages. ISBN 0-412-36370-4. Recom-
mended retail price $56.95.

This book is a development of previ-
ous editions of Problems in Electronics
with Solutions. It no longer attempts to
cover a complete undergraduate
engineer’s electronics course, but just
one important section of such a course. It
is still based largely on problems col-
lected over many years and presented to
undergraduate engineers. Such a list of
problems plus solutions should be useful
for both undergraduates and teachers.

Part 1 covers theory and problems:
electromagnetic theory, transmission
line theory, waveguides, impedance
transformation and matching, micro-
wave networks and antennas and propa-
gation. Part 2 then gives solutions for the
problems in Chs.1-7. A list of symbols
used, and other references, is also given.

The book should be a very useful sup-
plement for those studying in the field.

The review copy came direct from
Chapman and Hall, London. Chapman
and Hall are represented in Australia by
Thomas Nelson, 102 Dodds Street,
South Melbourne 3205. The book should
be available from major bookshops.

(PM.) &
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Puzzling problems, presented
by a pair of power supplies

This month | have a couple of interesting stories concerning faults in power supplies — both of
which involved considerable time and effort to track down their causes. One story comes from my
own workshop, while the other is a contribution from a reader — who deserves a medal for
successfully tracking down a problem in the most complicated power supply | have ever seen.

Wwe’ll start the ball rolling with my
own tale of woe. By way of a
preamble, most servicemen that I know
are avid collectors of lists. They might
collect lists of transistor equivalents, or
lists of useful addresses. But more than
anything, they are likely to collect lists
of ‘servicing tips’.

Several manufacturers issue lists of
faults (and the cures) for the various
models in their range. Then professional
associations such as TESA and TETIA
also issue lists, compiled for their mem-
bers. And some servicemen compile
their own lists, or trade service tips
among their colleagues.

From all of this you might wonder why
some faults still defy logic. Surely some-
one, somewhere, must have come across
just about every fault that it is possible to
find. And if it has been found, why does
one need to find it all over again?

Well, the fact is that the same fault can

Rent...

... a Sadelta Field Strength Meter for
only $79 a month, and we think you'll
find it so useful you'll want to keep it.

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

Tel:(03)775 2226 Fax:(03)787 3460 ACN006893438
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sometimes causc quite different
symptoms and a serviceman can spend a
lot of time looking for a cause, when the
answer has already been published in
one of the aforementioned lists. All of
this philosophising came about be-
cause of an AWA television that came
into my workshop recently. It was a
model C620, a 22" lowboy using the
‘G’ chassis.

Bewildering symptoms

The set was still working, but showing
as many different symptoms as I have
ever seen at one time on any set.

For starters, the picture was consider-
ably smaller than the screen — being
about 75Smm in at the top and bottom,
and on the right hand side. On the left, it
was in by about 25mm. Then, the raster
was suffering badly from pincushion dis-
tortion. All four sides were bowed in-
wards to quite a considerable degree.

Yet another symptom was a total lack
of convergence. The convergence con-
trols worked, but could not produce a
converged picture no matter what adjust-

-ments were made.

Another symptom was that the screen
was rather too bright, with low contrast
and weak, washed out colour. Coupled
with the bright screen was a vivid dis-
play of flyback lines in all three colours,
rather that the usual white.

The final, but by no means least
symptom was that the bottom of the pic-
ture was folded up. So, when that display
was presented to me, I shuddered and
turned quickly to my book of lists.

The AWA G chassis has been quite a
reliable model. Over the years it has in-
troduced a few characteristic faults but
generally, it has been the kind of set that
servicemen enjoy working on. But be-
cause of its reliability, there have not
been so many service tips in the various

lists that we consult. I have gathered all
of the lists that come into my workshop
into one book and I have only about 30
tips on the G chassis — hardly enough to
encompass the type of fault described
above.

None of the service tips in my book
covered all of the symptoms listed
above. One tip mentioned some of
them: excess brightness, low height
and vertical foldup. The brightness and
foldup fitted the fault, but low height
was hardly an accurate description of a
raster that was small all over.

And there was no mention of the con-
vergence and contrast problems. The
cause of this fault was given as ‘No
150V rail. R581 open circuit’. But as the
symptoms didn’t fit the present fault,
I decided that it wasn’t a readymade
cure for the problem before me, and I
went ahead with the usual faultfind-
ing procedure.

There was actually one other symptom
that I haven’t mentioned, one that en-
couraged me to ignore the service tip
described above. It was a most objec-
tionable smell that permeated the inside
of the cabinet. It reminded me of the old
practical joke where one connects an
electrolytic capacitor back to front
across a power supply. The cap explodes
and spreads a foul-smelling residue all
around the workshop.

The smell convinced me that a faulty
electro was going to be either the
cause, or a valuable guide to the
cause of the trouble. And since most
electrolytic explosions are associated
with power supply rails, the various rails
would be as good a place as any to start
my investigations.

The G chassis has four supply rails,
labelled B1, B3, B4 and BS. (I can’t find
B2, though I have searched thoroughly. I
don’t believe there is one!)



The main rail from the power supply is
labelled B4 and is set at 110 volts. The
rest of the rails are derived from the line
output stage — B1 is the 800V screen
supply for the picture tube, B3
provides 150V for the video output
transistors, and BS is the 20V rail
which supplies the small signal parts of
the chassis. Altogether, not such a large
section of circuitry to get around. Or so
one might think...

Plugs and sockets

One thing I can say about the G chas-
sis, it is not under-designed. It’s got more
of everything you ever expect to find,
and in particular, it’s got plugs and sock-
ets — quite a few of them.

As a for-instance, the B4 rail goes
through no less than five plugs and sock-
ets between the power supply and the
line output transistor. It goes in and out
of the main board, in and out of the yoke
plug, in and out of subsidiary boards
before finally reaching its destination.
It’s a nightmare to trace on the circuit
diagram, and even worse (o trace
through the chassis itself.

Fortunately, in this case I didn’t need
to do a lot of tracing. The 110V rail was
present, although a bit higher than it
should be. It responded to adjustment,
but setting it at 110V did nothing to al-
leviate the symptoms.

I checked the 800V rail, and found it
exactly correct. I assumed that the 20V
rail was OK, since the small signals
were quite normal. That left only the
150-volt rail, which was not so easy to
check at its source.

The component which supplies B3,
diode D575, is tucked away on the
mother board hard up against a metal
bracket across the chassis, and it is
buried under various leads to some of the
aforementioned plugs and sockets.

It was easier to check the voltage on
the collectors of the video output transis-
tors. Had this been close to normal, I
could have rightly assumed that B3
was correct.

But it wasn’t normal — it was down to
110 volts, the same as the main supply
rail, although I didn’t connect this fact to
the symptoms until later.

Anyway, I was faced with four rails to
investigate. So I set about trying to link
the observed symptoms to a common
source, that is, to one of the rails. The
pincushion distortion seemed to be as
good a place as any to start, since I have
found in other designs a narrow picture
often accompanies PCC distortion.

In the G chassis all of the PCC circuits
are carried on a small sub-board fitted to
the righthand side of the cabinet. These

have been known to go dry-jointed and
even to catch fire, so inspection of the
board is worthwhile every time the
cabinet back is removed. This time a
very thorough inspection found nothing
out of place.

PCC fault?

Apart from the possibility of a dry
joint, I was mindful of PCC and conver-
gence failures in other sets, where a
power transistor shorts out and does
nasty things to the picture.

I spent some time looking for the
PCC transistor on the PCC board, but I
found nothing. Then I tried the tube
convergence board, but still nothing. It
seemed as though this G chassis had no
PCC transistors and no convergence
transistors.

I did find a few diodes, but none of
them were so badly off-spec as to be able

Fault of the Month

JVC 7650 VCR

SYMPTOM: No go after replacing fuse
F4. Machine would load OK, but on un-
loading the capstan motor would run flat
out. The power on/off switch would stop
this, until the tape was reloaded; then the
same symptom would occur.

CURE: Replace D13 and Qi8
(2SC3070), Q11 (2SC2655) and Q15
(25C2877). If any of these are found to be
burnt, look for bumt PCB track leading to
collector of Q15.

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.

to cause the terrible picture that the set
was producing. (In fact, the C620 differs
considerably from the usual run of G
chassis sets. When I eventually found the
specific circuit diagram for the 620, I
could see that the PCC and convergence
boards were completely different to
those shown on the ‘generic’ diagram.
There were also other, minor changes
around the line output stage — probably
to accommodate the different PCC and
convergence boards. It’s a trap that I
must bear in mind for future tussles
with the G chassis.)

After all that, I realised that I.couldn’t
blame the PCC or convergence circuits
for the low B3 voltage; so I had to find
another reason. And I reasoned that if
there was nothing much wrong with the
rail at the coal-face end of the line, then
the other end would be the next place to
continue looking.

As I have mentioned, the source of
this rail is a diode that’s hard to find

and awkward to reach. I decided that
the thing to do would be to remove
the chassis entirely from the cabinet
and set it up on the bench, under a
good light.

This had the added advantage of dis-
connecting and removing most of the
plug and socket cabling that hid much of
the top side of the chassis.

I think I counted 21 plug and socket
sets that had to be removed before the
chassis was freed from the cabinet. This
also involved removing the line output
transformer and EHT doubler, and other
circuitry mounted on a tall assembly at
the right hand end of the chassis. Under-
neath this were another three un-
suspected plugs and sockets. (I'm sure
the total was 21, although I will stand to
be corrected!)

With the chassis on the bench, I
realised that I wasn’t going to see much
for all the thick dust that had accumu-
lated over the years. So I'took the whole
lot outside, along with my long-bristled
‘de-dusting’ brush. A few strokes with
the brush, and an upside-down shake
soon revealed the top of the board in all
its pristine glory. And there, right where I
would have expected it, was the cause of
all the trouble.

Culprit revealed

It was D575 alright, the source diode
for B3, the 150V rail. It was a UF-2, a
high voltage selenium diode in a small
red plastic pot. The plastic pot and much
of the epoxy that had sealed the diode
were badly burned and the whole as-
sembly bulged outward, as though it
had been subjected to considerable in-
ternal pressure.

So that was it. In fact, the foul smell
that I had noticed earlier was really burnt
selenium, not a cooked electrolytic.

I replaced the diode with a
BYX55/600, a much more reliable diode
than the UF-2, then replaced the burmed
out R581 — a 4.7-ohm fusible resistor
that forms part of the filter on the rail. I
checked the two clectros involved, C475
and B581, but they were quite OK.

Getting all the plugs and sockets
back together again was not a job to be
recommended, but it was eventually
finished and the chassis was pushed
back into the cabinet.

At switch on, up came a perfect pic-
ture, right out to the edges of the screen.
There was no sign of pincushion distor-
tion; no sign of foldup.

The brightness had come back to a
normal level and all traces of the flyback
lines had gone. After that, all that
remained was to make a note in my book
of lists, to the effect that an open circuit
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R581 can make a far greater mess of the
picturc than the simple set of symptoms
listed in the original service tip.

And before I leave the subject, I
should comment on one unusual aspect
of the story. How could we have an over-
bright picture when the 150 volt rail that
powers the video output transistors was
obviously not present?

As far as I can work out, the 150 volt
rail is really a 40 volt supply ‘parked’ on
top of the 110 volt rail. So when R581
went open, the 110V took a roundabout

PR R YR R R Y WA R R

L@@K ______ ING
FOR SEMI'S?

We stock both Japanese & European
types for TV, VCR and Kudio
applications.

TRANSISTORS- 2SA 2SB 25C 25D
2SK BC BD MJ 2N etc.

INTEGRATED CIRCUITS-
ANBAHALALBLCLMMMB STK
TA TDA UPC UPD etc.

AN A NN NN NNNNNENNN

READER INFO NO. 35

| The WindowLite" From MMT Australia -

WINDOWLITE from MMT Australia Pty Ltd and CommSonics Inc, is the first full function hand held signal level
meter for use by field technicians and MATV/CATYV installers in trouble shooting, tuning and alignment of
antennas, headend and broadband systems.

Weighing a mere 1.1 Kg., WINDOWLITE offers a high resolution LCD display with excellent readability even in
direct sunlight. SIX modes — Sweep, Zoom, Tags, Memory and Define — allow detailed examination of video
and audio RF signals with an accuracy of 11DB Two versions are available, the Md! 01 which extends from 49
to 860 MHz, and the MdI 2 which covers 5 to 860 MHz.
These units come complete with a Nickel Cadmium 1.2 AmpHour battery pack and a charger. Priced at an
mtroductory $2260 (+ 20% Sales Tax if applicable) for the Mdl 01, is an offer NOT to be missed.

= Optional holster carry case .

For more information, contact J. Bonavia, Director of Marketing and Sales, MMT
Australia Pty Ltd, 7 Amsted Road Bayswater Victoria 3153. Phone: (03) 720 8000,
or Fax: (03) 720 8055, or Martin Bagnall on (02) 906 7446, or Fax: (02) 906 6844
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route to the output transistors and
managed to flog up some kind of picture.

The fact that the tube cathode voltages
were low caused the overbright picture,
while the flyback blanking probably
originated in the B3 circuits that weren’t
working. All the other symptoms can be
traced back to the lack of 150 volts, in
one way or another.

But what a performance for just one
little diode and resistor! And what a dif-
ference in symptoms, for what was ul-
timately the same fault!

Story number two

And now for a contribution from a
reader. It comes from M.M., of Cohuna
in Victoria. After you hear the tale, you'll
probably agree with me that it’s a good
thing there aren’t many of this model
around. M.M. writes:

This story concerns a VCR that is not
so common around my neck of the
woods. It was a Sharp VC387 and the
customer brought it in a few weeks ago
and told me that (1) it had no clock dis-
play and (2) the picture kept going blank
whilst he was watching a TV program
through the VCR.

At first, this sounded like the two faults
were related, but as I was about to find
out, they were not. So down to business.

On removing the cover, I inspected the
numerous PCB’s for any liquid spills or
cracks due to heavy handling. None were
apparent, so I removed the front es-
cutcheon and bottom cover. A further in-
spection revealed no more than the
previous one had done, and at this
stage I referred to the circuit diagram.

To begin with, I decided to concentrate
on the ‘no clock display’ fault, as it was

obvious that the digitron display was
completely off.

From the circuit it could be seen that
the digitron heater element derived ap-
proximately 7.5V AC from the switch
mode power supply. Checking the ap-
propriate pins revealed zero volts, thus
explaining the loss of the display. The
fault was obviously in the power supply
module, which in this model is contained
in a heavy diecast box and not very easi-
ly extracted from the VCR.

After removing the YIC board and
numerous wiring loom plugs from their
sockets, the power supply unit was duly
opened. A quick check revealed the miss-
ing voltages were indeed due to a power
supply fault. Tracing the circuit also
revealed that the negative 24 volt supply
was also missing.

The 7.5V AC and the -24V DC were
derived from the output of T952, wired in
a self-oscillating mode. Transistors
Q968 and Q969 provided the drive, and
subsequent checking revealed 0969, a
28D794A, to be open circuited between
base and emitter.

I decided to replace the two transistors
along with the four electrolytic
capacitors in that circuit, as past ex-
perience has shown these small
capacitors go low in value, especially in
warm environments.

After replacing the components, the
power supply was tested and the voltages
were once again present. The wiring
loom and PCB's were refitted and the
VCR switched on, to show a full work-
ing display. The machine was then put
on test with good E-E and VCR
playback pictures. The covers were
reinstalled and the machine left to run

. $100.00 inc of Sales Tax.

READER INFO NO. 36
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The schematic for the power supply section of a Sharp VC387 video recorder, as discussed in this month’s second story. No — we haven’t made a mistake — all
of this circuitry Is only for the VCR'’s power supply section.
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in E-E mode, connected to a monitor in
the corner of the workshop.

I went on to tackle some other work
while keeping an eye on the monitor
and sure enough, about one hour
later the screem went white — in-
dicating no video information was
reaching the RF modulator. Just on a
hunch I tried checking connector 1B on
the tuner/IF PCB.

This should supply 12V DC to the PCB
Jfrom the power supply module, but on
measuring it only 2.5V was present. After
removing the power supply module for
the second time, the correct voltage had
reappeared.

I decided to leave the supply running
with metering leads connected, and
after about another half hour the fault
reappeared. This time the circuit in-
volved was the 12V rail AND the 31.5V
tuning supply.

Due to the thermal nature of the fault,
I felt that blanket replacement of semi-
conductors in the drive circuit was war-
ranted. But the fault persisted and even
applications of freeze could not reveal
the culprit.

At this stage I was getting a little
anxious, as the time spent on the job was
well in excess of what I had estimated to
the customer. I rang the customer and
explained the problems I was facing. I
felt that I would eventually solve the puz-
zle, but I needed his OK to proceed. This
was readily given and I returned to con-
tinue the battle with the monster.

On a hunch, I decided to replace T951,
as this seemed to be a likely suspect
and was one of the few components left
untouched. After ordering the part

and a period of waiting, the trans-
former was installed.

Reassembled and soak tested, with
fingers crossed, the voltages remained
rock solid. A general service and clean
were all that was required now, and with
that done the customer was called to
come and pick up his machine. His only
remarks were that the machine had never
been serviced or looked at since new and
he was not surprised that so many faults
were present.

All I can say is that M.M. deserves a
gold medal for sorting out that lot. I
don’t know how much of the circuit
diagram the editor is going to be able
to print, although I hope it is the
whole lot.

It will take you a long time to work
your way through to the section M.M.
was working on. This must be, without
doubt, the most complicated power
supply ever built into any domestic or
commercial product.

If my count is right, to produce five
DC rails (9V, 12V, 14V, 31.5V and -24V)
and one 7.5V AC rail, this supply uses no
less than five chopper circuits, based on
transformers T901, 902/3, 904, 951 and
952; and four series regulators, using
IC’s U901 and U931, and transistors
Q957 and Q960.

It contains, beside the transformers
mentioned above, some (give or take a
few) 20 transistors, one thyristor, 28
diodes, two integrated circuits and
heaven alone knows how many resistors,
inductors and capacitors.

I have never seen so complicated a
power supply, and I hope that I never
come across a fault in this particular
model. As I said earlier, M.M. deserves a
medal — and every cent of the fee he

will get for telling us this story. Thanks,
MM.

Contributions welcome

Before I close this month’s column, I'd
like to remind you that we are always
interested to receive reader contributions
for The Serviceman.

We would prefer the stories to be
typed, with double line spacing on one
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