
9 312966 123633

Australia's Top Selling Electronics Magazine

USE YOUR PC TO

RECEIVE HIGH

QUALITY WEATHER

SATELLITE IMAGES

JUNE 1992

Aust* $4.95
NZ $6.95 Ind GST

SONY'S NEW
MINI DAT

RECORDER
GIVES CD
QUALITY!



ui me
 Conso e
 Rack an

I an
ks skt

d u ac
esso "e

MELBOURNE (HEAD OFFICE)
MFB PRODUCTS PTY LTD
36 Holloway Drive,
Bayswater, Victoria 3153 Australia
Phone (03) 762 7177 Fax (03) 762 8489
SYDNEY OFFICE
MFB PRODUCTS PTY LTD
Factory 18, 2 Railway Pde.,
Lidcombe, N.S.W. 2141 Australia
Phone (02) 749 1922 Fax (02) 749 1987

SOUTH AUSTRALIAN AGENT
NEIL MULLER PTY LTD
74 Mary Street,
Unley, S.A. 5061 Australia
Phone (08) 272 8011 Fax (08) 272 6127

WESTERN AUSTRALIAN AGENT
AMTRON AUSTRALIA
17 Fortescue Loop,
Heatheridge, W.A. 6027 Australia
Phone (09) 307 1221 Fax (09) 307 1223

QUEENSLAND AGENT
CONNECT ELECTRONICS/AMTRON
Unit 2, 224 Wishart Road,
Mount Gravatt, QLD. 4122 Australia
Phone (07) 349 4255 Fax (07) 343 8489
TASMANIAN AGENT
HOCKING ELECTRONICS
349 Macquarie Street,
Hobart, Tasmania 7000 Australia
Phone (002) 242 905 Fax (002) 242 906



Volume 54, No.6

June 1992
AUSTRALIA'S LARGEST SELLING ELECTRONICS MAGAZINE - ESTABLISHED IN 1922

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 attractions 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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LETTERS TO
THE EDITOR
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 McIntosh. 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
McIntosh 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. I

4 ELECTRONICS Australia, June 1992



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 I 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.

lain Whyte,
Rockhampton, Qld.

Comment: It's unfortunate that you've
had so much trouble getting that sensor
device, lain. 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
`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 fmd 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 AUDIO
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 international 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 area.

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

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.
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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 YPDR601, 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 I 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 I

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

been developed, and although I may
have loosely described it elsewhere as
a 'toy', such a description is in a practi-
cal sense inappropriate. I 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 I discovered this, I 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
I 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 (LSI) 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 I discovered from the
service manual, these LSI'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 I 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 I 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 IVSJ 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 I 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 I have ever
owned or used - including all the
Nagras, and even the TCD-Dl O.

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, R EW I N D/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 input/output 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 I 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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Sony's TCD-D3 DAT 'Walkman' Recorder

AMS - HOLD

14141

COUNTER
MODE RESET

START ID
MODE ENTER

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.

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, 44.1 kHz 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 I 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, I 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 I 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.
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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 I evaluated the replay frequency
response using a pre-recorded Sony DAT
test tape, I 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 I 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 I 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 I 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.

I 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 1 kHz this
performance is still reasonably good
at -70.5dB. 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.

I 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

2Hz to 22.05kHz

LP Mode 20Hz to 15.0kHz

Linearity @ 1kHz

2Hz to 15.0kHz

+/-0.1dB
+0.0dB
-3.0dB

+0dB
-0.1dB

+0dB
-3.0dB

TRACK NOMINAL LEFT RIGHT
LEVEL OUTPUT OUTPUT

1 OdB 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

Distortion @ 1kHz
Track Level

0

2nd
-78.1

3rd

100Hz
1kHz
10kHz
20kHz

4th
-76.2

5th

-73.8
-70.5
-53.6
-47.8

TDH%
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 -94.6 0.042

Wow and Flutter - Immeasurable
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Sony's TCD-D3 DAT 'Walkman' Recorder
played significantly more distortion than
the lower frequencies.

As it happens, the human ear can't
readily detect those high frequency dis-
tortion products, notwithstanding the
lesser number of bits, nor the greater ap-
proximations that the Nyquist limits im-
pose. As rough as those high frequency
signals may look on a cathode ray oscil-
loscope, or with a sampling CRO, for
audio recording they are quite good
enough - in much the same way that
they are in the CD format.

I checked the wow and flutter, but as I

had expected these were immeasurable.
The rotary head recording system auto-
matically corrects for almost any abnor-
mality, so that the end result is a virtually
perfect recording.

When I measured the one -third -octave
band noise figures for the recorder, I was
surprised to find that the A -weighted sig-
nal to noise was -90dB with respect to
OVU. Which surprised me, as I thought
that with 16 bits of resolution to play
with, we should have achieved some-
thing reasonably close to 96dB of
dynamic range. I decided to check where
the recorder's real limit actually exists. Lo
and behold, Sony has placed the peak
recording limit precisely +6dB above the
0dB/VU indication - i.e., one whole bit
up the scale. With the peak limit that far
up the range you are less likely to over-
load your recorder, because they have
literally 'shifted the goal posts'.

Now while that may seem cheeky, it's
also reasonably sensible in a machine
designed for use by inexperienced people
- for whom such limits have no real
meaning. The result is that you still have
90dB of dynamic range to play with,
together with a further 6dB of headroom
to protect you from inadvertent transients
(which would sound so disturbing if the A
to D processor hits that 'brick wall'
recording level limit).

The last test that I conducted was an
evaluation of the phase response be-
tween the two channels of the tape re-
corder. The test was relatively
straightforward, and it confirmed that the
phase characteristics were spot-on all the
way up to 10kHz. Then it exhibited ap-
proximately 3° of phase angle deviation
between the two channels as the input
frequency rose to 20kHz.

Listening tests
Having proven to myself that the DAT

Walkman is the sharpest little tape re-
corder that I've ever tested, I progressed
with my subjective evaluations. I wanted
to find out (a) just how well the recorder
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The measured performance curves for the recorder. At top is the response when
playing Sony's test tape; then the record/replay response in both standard and
LP modes; and finally, the one third octave band noise analysis.
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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 I 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 I decided to do.

After having listened to the original
three disks, I 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 I
frequently take by plane or car.

The next disk I 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. I set up the CD player and the

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

I 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. I

obtained four tapes from PC Audio,
which included Tchaikovsky's Swan
Lake/The Sleeping Beauty; Italian Trum-
pet Concertos II 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 I

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, I found that
with a fully charged NiCad battery I

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 I
had the recorder, I found that the DAT
Walkman is much better behaved than a
normal compact cassette Walkman when
jogging - particularly as the jogs that I

take never extend long enough, or go far
enough to flatten the battery!

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 I have ever previously used
for serious recording to shame!

Whilst I 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.

HI-FI:
An Introduction

e guide to choo,ing

ettIn'o' t, oodrtaoing how
it work

i'gt"quiT"'
et lite he+1 res

and setting it of
get the

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 harness size in
the modern 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 modem 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 modern 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
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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, modern

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
turn 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 turn
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 turn 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
it must interface with.

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
modem 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
retransmission protocols, etc.).

ENGINE
MANAGEMENT
SUBSYSTEM

CAN

DRIVE LINE
CONTROL

SUBSYSTEM

CAN

CONTROL/DATA BUS*

Fig.3

ANTI-SKID
BRAKING

SUBSYSTEM

CAN
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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
turning 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 know 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.

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 fault.

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 black
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 kindly
pointing out the mistakes.
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Connect your home to the future, yourself.
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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
is easy.

This complete kit makes the
connection of your phone, fax, PC,

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

Call KRONE today, toll -free.

H C

..415
NTROOu

PRICE

'177, 71
iEx.rol

bvhfEuvegy

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

& CONFIGURATION
* EASY TO ADD LIGHTNING

PROTECTION
* SUITABLE FOR NEW OR

RENOVATED HOMES

* KIT INCLUDES CABLE &
S 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:

MI DC POWER SUPPLY
Triple output; 5V, 15V, 0-50V

 DIGITAL MULTIMETER
Full function, auto -ranging

 FUNCTION GENERATOR
0.02Hz-2MHz, with SWEEP

 FREQUENCY COUNTER
1Hz-100MHz input range

INDEPENDENT INSTRUMENTS
Each instrument in the LAB4 is
completely independent and can be
switched ON or OFF as required.
The LAB4 has only one 240V mains
input, saving on multiple power
points.

Each instrument is clearly defined

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.

1..1B4
Test instrument Package

$722 (excl. lax)

EMONA
INSTRUMENTS

NSW (02) 519 3933
VIC (03) 889 0427
OLD (07) 397 7427

DISTRIBUTORS
Perth (09) 244 2777
Adelaide (08) 362 7548
Hobart (002) 34 2233

Electronics Workbench®
The electronics lab in a computer!
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A simple, intuitive and very
powerful teaching tool, Electron.
ics Workbench lets students and
hobbyists design and test both
analog and digital electronic
circuits, without the delays and
expense of a laboratory.

FEATURES
 Quick and simple circuit entry
 Digital and Analog Modules
included, complete with all compon-
ents  Simulated instruments: dual
trace scope, spectrum analyser,
function generator, multimeter, digital
word generator and logic analyser
 Complete control over all
component values and parameters
 Print: circuit schematics, parts list,
instrument readings, macros  Logic
conversion - truth table to Boolean
formula to logic gates  Custom-
isable hypertext help system

THREE VERSIONS
 Professional Version: EGA/VGA
colour display; unlimited components
 Personal Plus Version: Mono-
chrome display; unlimited components
 Personal Version: Monochrome
display; limited to 20 components per
circuit

Ettli
Prgessional single user

$429 (plu% $7 p&p)

EMONA
INSTRUMENTS

NSW (02) 519 3933
VIC (03) 889 0427
OLD (07) 397 7427

DISTRIBUTORS
Perth (09) 244 2777
Adelaide (08) 362 7548
Hobart (002) 34 2233
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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

and appeal of the Warner Bros
animation department, a visit to
Warner 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
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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.

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

pumps 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.

I 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
quiet 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 dips, from Phan-
tom of the Rue Morgue and Hitchcock's
Dial M for Murder.

One of the Movie World attractions is a recreation of a New York street, complete
with authentic Yellow Cab.

`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 them 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 mom characters since
they opened and will. be doing more in
the future. We work very closely with
Warners."

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-
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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 achieved high
quality synthetic skin.

Readily available, standard pneumatic parts are used in the construction of
animatronic puppets.

An internal armature for an animatronic puppet being built at the Sally plant.
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Bugs Bunny on the Gold Coast

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

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
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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 : 5 days Cost : $350

VIDEO CASSETTE RECORDER
SERVICING
Covers practical skills in servicing
domestic VCR's.
Duration : 5 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 Melbourne Institute of Technology
GPO Box 2476V
Melbourne Vic 3001
ACN 004 053 703
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Moffat's
Madhouse... 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 out 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

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 learned 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
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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
on it.

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-bluely
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 experts 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,
as with all things, is in moderation.

When glasses
can't help...

Royal Blind Society
oge tp.see
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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 from 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 Fl 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.

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

26 ELECTRONICS Australia, June 1992



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.
API'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
WFM 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.

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 -metre 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

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
record volume control.

RMC MELBOURNE
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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
generated by the computer. I have tried

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.
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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 into it.

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 weekend 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 see 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 Wamambool 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 seem 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

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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Wesat Station
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 litast. 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

Photo 5: A weather satellite view of Cyclone Betsy in the process of giving
Brisbane a battering on January 14th this year.

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 modem
receivers this is a pretty healthy signal,
and a simple 20dB preamp will turn it
into lOuV -a piece of cake!

The NOAA 'video' signal is amplitude
modulated onto a 2400Hz audio tone,
which in turn 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
got a NOAA.

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,
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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
as a '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
earth 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
- so 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

REGULATED DC POWER SUPPLIES
2000/4000 Series

SOLD & SUPPORTED BY:

OLD: L.E. Boughen & Co.,
Phone: (07) 369 1277 Fax: (07) 368 3193.
VIC: Applied Electro Systems (Vic.) Pty. Ltd.,
Phone (03) 872 4816 Fax: (03) 873 4749
NSW: Tech -Fast Pty. Ltd.,
Phone: (02) 988 3865 Fax: (02) 988 3861
SA: N.S. Electronics (S.A.) Pty. Ltd.,
Phone: (08) 346 8531 Fax: (08) 3401456
WA: Leda Electronics,
Phone: (09) 361 7821 Fax: (09) 470 4641

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 137.3 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.

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 morning setup time
the brakes are operated manually to apply
the correct 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,
California, 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,
thinking London Bridge was Tower
Bridge!

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)

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.
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Check Our Comprehensive Range of Computer Accessories
Switch Boxes & Buffers Keyboard Extension

AUTO-SWITCH-PARL 2 Way Auto Switch 85.00 CL-KEYBOARD-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/CENTRONICS 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 Buffer 231.00 CL-PRNTR-ST-1.8M 1.8M DB25/Centronics 14.95

CL-PRNTR-ST-4.OM 4.0M DB25/Centronics 29.95
Gender Benders

CAS -D25 -MINI -BOX RS232 Mini Patchbox 17.05
CAS -D25 -MINI -TES RS232 Mini Tester 27.85 SCSI Leads
CAS -D25 -PATCH Mini Patch Box 25.85 CL -SCSI -25/50-1 1M 250 to SO Centronics 24.95
CAS-D25M-025M 25 to 25 M/M Bender 10.50 CL -SCSI -25/50-2 2M 25D to 50 Centronics 29.95
CAS-D25F-D25F 25 to 25 F/F Bender 7.95 CL -SCSI -50/50-1 1M 50/50 Centronics 29.95
CAS-025F-WWIRE D25 M to F Wiring Box 19.95 CL -SCSI -50/50-2 2M 50/50 Centronics 34.95
CAS-C36F-C36F Centronics Female/Femal 47.40
CAS-C36M-C36M Centronics 36M/M 47.40
CAS -D25 -NULL -MOD
CAS -BREAKOUT -BOX

CAS-009M-D25F/A
CAS-DO9M-DO9M
CAS-DO9F-025WA

Null Modem Adaptor
RS232 Breakout Box
DB9 Plg to DB25 Skt
089 Skt to DB25 Pig
DB9 Skt to DB25 Plg

14.75
79.95
10.50
11.60
10.50

DISC -BOX -3x80
DISC -BOX -5x100
DISC -CASE

Disc Storage Boxes
Storage Box 3.5 x 80
Storage Box 3.5 x 100
Small Disc Case

14.95
14.95
1.95

CAS-D09F-D09F 9 Pin Female to Female 7.95
CAS-D09M-D09F 9 Pin Male to Female 7.95
CAS-DO9WDO9M 9 Pin Male to Male 7.00 Memorex Discs
CAS-D09F-HD0915F 9 Pin Female to 915F 19.95 DISC-DSDO-3 Double Density Discs/10 19.95
CAS-DO9F-HDD915M Gender Bender 19.95 DISC-DSHD-3 High Density Discs/10 39.95

CAS-DO9M-HD015M HOD 15 Plug to 9 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 50X

DISC-DSHD-3-BLU 3.5 DSHD Blue Disc each 4.95
DISC-DSHD-3-GRN 3.5 DSHD Green Disc each 4.95

Converters S Extenders DISC-DSHD-3-PNK 3.5 DSHD Pink Disc each 4.95

CAS-BIDI-CVTR Serial/ParalleVSerial 154.00 DISC-DSHD-3-YLW 3.5 DSHD Yellow Disc each 4.95

CAS-LINK-RX Link Rcvr use with TX 72.80
CAS -LINK -TX Link Tcvr use with RX 58.50
CAS-PRL-EXTO-D25 Parallel Extender D25 114.80 No Name

DISC-DSDD-5-NN Double Density 51/4/10 6.50
Leads

CL-DO9F/DO9F-2 2M D09 Skt to D09 Skt 14.95
CL-DO9F/D09M-2 2M D09 Skt to D09 Plg 14.95 Disc Cleaners
CL-009F/D09M-5M 9 to 9 M/F 5 Metres 29.95 FOC-1 5 1/4 Floppy Disc Clnr 4.95
CL-DO9W009M-2M 9 to 9 M/M 2 Metres 14.95 FDC-3 3 1/2 Floppy Disc Clnr 6.95
CL-D09F/HDD0915M 2M 9 Skt to 15 Pig 13.10
CL-D0915F/009.15M 2 Metre High Density 13.10 Mouse
CL-DO9F/D25M-2 2M 9 Skt to 25 Plg 7.65 MOUSE -KEEN KEEN Mouse + Software 34.95
CL-D15F/D15M-2M 14.95
CL-D2WD25F-FLAT 25 to 25 M/F 2 Metres 20.70 Surge Protectors
CL-D25F/D25M-2M
CL-D25M/D25M-2M
CL-025M/D25M-5M
CL-D25M/D25M-NM
CL -36
PS2 Monitor Lead

D25 Plg to Skt 2 Metre
DB25 Pig to Plg Lead
025 Plug to Plug 5M
25 to 25 M/M Null Modem
MAC + to IMAGEWRITER
2.0M 9 to 15HDD Lead

11.65
11.65
17.30
19.95
12.95
13.10

CAS-INLINE-SURGE
CPEP1

LF-2
LF-4
SURGE -PROTECTOR

Inline Surge Protector
Modem Protector
2 Filtered Plugs
4 Filtered Plugs
THE BUTTON Surge Prot.

30.80
59.95

127.00
386.40
29.95

New Electronic Workbench
The Electronics Lab you keep in your PCI

YES you can now build, simulate
and test Analog and Digital Circuits
without laying your hands on a
single component!

It's so easy with Electronics
Workbench®. Do it all with the
mouse - drag new parts from the
barts bin, drop them onto the
readboard and click to run wires.

Editing circuits is easy as wires are
re-routed automatically.

It's much faster than building
real circuits . No faulty parts! Its the
result 0110 years innovation and
thousands of students, hobbyists
and engineers have been using the
Workbench since its introduction in
1988.

Analog Module includes
 Comprehensive parts bin includes

op -amps, zeners, transistors etc
 Function Generator with sine,

square, triangle etc
 Oscilloscope with dual trace, Intl

ext trigger, nanosecond timebase
upto 999MHz

 Bode Plotter for frequency
responses and phase shift
(-200 to +200dB)

 SPICE Simulation plus transient
and steady -stale 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 boolean
Professional version has inhanced
colour interface, supports maths
co -processor. Requires IBM AT or
PS/2 with 286 or greater, hard disk,
640kB RAM, Microsoft mouse, EGN
VGA and DOS 3.0. $429.00
Personal Plus Version is
monochrome. Requires PC/XT/AT or
PS/2 2 floppies or hard disk,
5120 RAM, Microsoft mouse, CGN
EGAA/GA/Hercules graphis adaptor
and DOS 3.0 or greater. $299.20

See the review in Electronics
Australia March 92 -

"Electronics Workbench is
certainly the easiest simulator I've
ever used" Peter Philips

Just In!
Bi-Directional Interlace

Converter
Overcomes problem of
communicating between serial and
parallel devices. Effective, works in
both directions. Supports both DTR
handshaking and X-on/X-off
protocol. $154.00

Modular Link
Connect up to 16 computers to one
printer. Extremely easy to use - just
plug in and go! All control and
switching logic is totally automatic.
Transmitters and receivers sold
separately. Transmitters have 15m
of interconnecting cable. Receivers
$72.80 Transmitters $58.50 each

Miss E.A. December?

Then send for
8 page FREE
Semiconductor

Listing

In -Line Buller
Just plug the printer side into your
printer and connect your printer -

cable. Send your output file as usual
and the buffer will absorb it as fast
as you can send it! Can also be used
to double the distance of
transmission with parallel systems.

$231.00
Parallel Line Extender
ransmit parallel data up to 350m

using simple 2 or 4 conductor
telephone cable. Plugs in to
computers parallel port and then run
cable to printer. 15m cable
provided. D25 $114.80

Special
Save $1.00 on
UB11 Boxes

Normally $6.95,
This month

ONLY $5.95

SerialTest serial
data analysis on
your PC
This popular MS-DOS software and
cabling package enables technicians
and engineers to perform serial data
comms analysis. it otters
sophisticated problem solving
facilities at a fraction of the cost of
dedicated hardware systems.
SerialTest provides a window onto
RS232 lines operating either as a
passive observer or actively sending
data or control signals to simulate
either at DIE or DCE 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,
binary or octal

rst le:kror rar dome k mood Lo nit

 Writes captured data directly to
disk to allow maximum capture
buffer

 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 display
$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 check
the features -
Function Generator
 Sine, square, triangle, skewed
sine, pulse, TTL level square
 Covers 0.02Hz to 2MHz
 Output from 0.1Vpp to 20Vpp
 Linear and Log sweep - 20ms to
2s (irt) or 100:1 VCF (ext)
 500/6000 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 Multimeter
 3 1/2 digit LCD
 Auto/Manual ranging
 Vdc, Vac,f2, Adc, Aac functions
 0.5% basic accuracy
 Data Hold
 Memory mode for retatiuve
measurements and zeroing as
Power Supply
 3 1/2 digit voltage display
 Triple output
 0 to 50V, 0.5A
 15V 1A and 5V 2A fixed
 1mV ripple
 Full overload protection
Incredible value at $837.00 inc tax

$722.00 ex tax

Geoff Wood Electronics Pty Ltd (inc in N S W)

229 Burns Bay Road, (Corner Beatrice Street), Lane Cove West N S W
Mail Orders to -P 0 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

BANKCARD, MASTERCARD, VISA, CHEQUES or CASH cheerfully accepted.
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To BE WON!
n ATS-818CS is available from all Dick Smith Electronics stores. Please phone (02) 888 3200 for details on your nearest outlet.

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 channel and signal
strength. The LCD panel also has a back light
which can be disabled when not required.
Other features al'e a 'key lock' switch, to prevent
accidental flattening of the batteries; a connector
for external antenna input, as well as a built-in tele-
scopic rod antenna; a headphone jack; and a 'dial

lock' switch to prevent accidental detuning from a
critical frequency. The receiver also features both a
built-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!

MITH

'PROJECT
ELE  NIC9

US everyone who subscribes or extends/renews
eir subscription will receive two of these Project
Electronics magazines valued at $3.25 each.

YOURS FREE !

HOW TO N T E

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

CONDITIONS OF ENTRY
1. The competition is 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 thecompetition

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-818CSradios, 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 - I 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
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

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 to 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, even 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
from 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

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't 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
fluff! 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.

I 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 ER 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!
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YOUR HIGHWAY 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 ELECI-ROCONIPANIET'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
benefits can be appreciated.
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 hill 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
concerned] has pretentions to an inter-
national reputation.

Thanks for drawing our attention to the
ad concerned, 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 concerned, 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
deleting 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 I

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 to 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 arc 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 'noticeable 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 'clah-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.

Multiple Sclerosis.
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PRODUCT HIGHLIGHT - New from lOtech

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
channels in a 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
an arbitrary waveform gener-
ator, or sine, triangle square,
and sawtooth functions like a
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,
audio -frequency applications.

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.

R4 software
creates waveforms
for generation by

the DAC488HR

EMIR(' DEVICES

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

OA THE VIDEO
OF

MODEL RAILWAY
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

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
Cheque. Money Order, Bankcard, MasterCard

or Visa
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presca
- 1011Slere

"Fresco" keypads are ideal for alarm panel and
door access control. The split design allows remote
decoding from the keypad achieving total security.
Serial data transmission offers the ability to parallel
up to ten remote keypads without synchronisation
or costly shielded cable. Up to 29 users can have
their own easy to rem er code number with a
choice of over 19 milli different codes. (3 to 7
digits in length - including repeats).

D Client programmable & Extra low current.
D Timed door strike. Sealed tactile buttons.
D Ten year memory. 0 Water resistant.
D 2 or 4 wire system. D Three year warranty.
D Emergency output. 83 Made in Australia.

ACTIVE ALARMS: SA (08) 337-2188
CROW QUEENSLAND: (07) 261-5368

FREEWAY ELECTRICS: S.A. (08 1-1966

ELECTRONIC & SEC: WA. (09) 327

JACKSONS LOCKSMITHS: TAS.

REDLITE ELEC: N.Z. (09) 627-1544
SEADAN SECURITY: VIC. (03) 427-9955
SECURIMAX: N.Z. (09) 527-2772
SPRINT INTERCOM: NSW. (02) 427-2677
SPRINT INTERCOM: QLD. (07) 824-1794

Designed and

manufactured by: -

Nidac Security P/L.

2 Cromwell St.

Burwood Victoria

(03) 808-6244
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Order # Price
2101 1.65
2111 1.75
2112 2.45
5101 3.95
7C122-15 6.95
2114L20 1.49
2114L25 1.15
2114-45 1.05
2148-3 1.95
2149-35 3.75
MK4801AN1 3.95 1024x8 1Kx8
2147-3 2.95 4096x1 4Kx1
20071-25 6.75 4096x4 4Kx4 CMOS
6168-45 3.25 4096x4 4Kx4 cmos
2015-90 3.75 2048x8 2Kx8
2018-35 5.95 2048x8 2Kx8
6116ALSP15 2.95 2048x8 2Kx8 CMOS Low Power
6116FP12 2.45 2048x8 2Kx8 CMOS
6116LFP15 2.95 2048x8 2Kx8 CMOS Low Power
6116LP1 2.95 2048x8 2Kx8 CMOS Low Power
6116LP3 2.75 2048x8 2Kx8 CMOS Low Power
6116LP4 2.55 2048x8 2Kx8 CMOS Low Power
6116-1 2.75 2048x8 2Kx8 CMOS
6116-3 2.25 2048x8 2Kx8 CMOS
6116-4 2.15 2048x8 2Kx8 CMOS
6516-45 4.25 2048x8 2Kx8 CMOS
7C128-55 3.95 2048x8 2Kx8 CMOS
8128-15 2.15 2048x8 2Kx8
8128-20 1.75 2048x8 2Kx8
2063-10 7.95 8192x8 8Kx8
6264BP25 8.25 8192x8 8Kx8 CMOS Low Power
6264LP10 4.75 8192x8 8Kx8 CMOS Low Power
6264LP15 3.95 8192x8 8Kx8 CMOS Low Power
6264LFP10 4.25 8192x8 8Kx8 CMOS Low Power
6264LFP12 3.45 8192x8 8Kx8 CMOS Low Power
6264SLP10 5.25 8192x8 8Kx8 CMOS Low Power 100ns _Skinny Dip 28
6264-10 4.55 8192x8 8Kx8 CMOS 100ns 28
6264-15 3.75 8192x8 8Kx8 CMOS 150ns 28
7C185-15 8.75 8192x8 8Kx8 CMOS Low Power 15ns Skinny Dip 28
6267LP45 4.95 16,384x1 16Kx1 CMOS Low Power 45ns 20
8167-55 3.45 16,384x1 16Kx1 55ns 20
6288-25 7.95 16,384x4 16Kx4 CMOS 25ns 22
6206-20 24.95 32,768x8 32Kx8 CMOS 2Ons Skinny Dip 28
62256FP12 6.25 32,768x8 32Kx8 CMOS 120ns
62256LFP10 6.95 32,768x8 32Kx8 CMOS Low Power 100ns
62256LP7 7.95 32,768x8 32Kx8 CMOS Low Power 7Ons
62256LP10 6.75 32,768x8 32Kx8 CMOS Low Power ....100ns 28
62256LP15 6.25 32,768x8 32Kx8 CMOS Low Power 150ns 28
62256SLP12 7.95 32,768x8 32Kx8 CMOS Low Power 120ns ..Skinny Dip 28 8741
1600-55 5.95 65,536x1 64Kx1 cmos 55ns 22 8742
6287-45 6.95 65,536x1 64Kx1 CMOS 45ns 22 8748H
628128LP8 31.95 131,072x8 128Kx8 CMOS Low Power ..85ns 32 8749H
628128LP10 29.95 131,072x8 128Kx8 CMOS Low Power 100ns 32 8751H
*Small Outline Package (Surface Mount) 8755A

INTERNATIONAL ORDER

0011-1-510-770-2345

All Prices Shown Are In US Dollars -t STATIC RAMS 180001
Organization Speed Pins Order # Price
256x4 450ns 22 8031 3.45
256x4 450ns 18 80C31 6.95
256x4 450ns 16 8035 1.75
256x4 CMOS 450ns 22 8039 1.75
256x4 CMOS 15ns 22 80C39 3.75
1024x4 1 Kx4 Low Power 200ns 18 8080A 2.75
1024x4 1 Kx4 Low Power 250ns 18 8085A 2.95
1024x4 1Kx4 450ns 18 8085A2 3.45
1024x4 1Kx4 55ns 18 8086 4.25
1024x4 1Kx4 35ns 18 8088 4.25

100ns 24 8088-1
55ns 18 8155
25ns Skinny Dip 24 8155-2
45ns 20 82C11
9Ons Skinny Dip 24 8212
35ns Skinny Dip 24 8214

15Ons..Skinny Dip 24 8216
12Ons SOP' 2418224
150ns SOP* 24 8237A5
100ns 24 8243
15Ons 24 8250
200ns 24 8251A
100ns 24 8253
150ns 24 ! 8253-5
200ns 24 8254

45ns..Skinny Dip 24 8254-2
55ns..Skinny Dip 24 8255A5

150ns 24 8256
200ns 24 8257
100nS..Skinny Dip 28 8259

25ns ..Skinny Dip 28 8259-5
100ns 28 8271
150ns 28 8272
100ns SOP' 28 8274
120ns SOP' 28 8275

8279-5
8284A
8286
8288

6.75
2.45
3.75
5.95
2.45
3.85
1.35
2.45
3.95
1.95
5.75
2.25
1.95
2.25
4.45
5.95
2.75

10.75
2.25
1.95
2.25

42.95
3.75
6.45

18.95
3.45
2.25
2.95
3.75

A80286-10...14.95
N80286-12...21.95
N80L286-8 9.95
R80286-12...21.95

SOP' 28 R80286-6 9.95
SOP' 28 82C284-8 4.95

28 82C284-12...14.95
82288-8 4.95
82288-12 19.95

9.95
14.25

8.95
9.95

24.95
11.95

TOLL FREE FAX

0014-800-128-644

EPROMS
Order # Price Memory Speed Prog. Volt. Pins
TMS2516 4.25 16K 450ns 25V 24
TMS2532 6.95 32K 450ns 25V 24
TMS2532-30 8.95 32K.. 300ns 25V 24
TMS2532-35 7.95 32K 350ns 25V 24
TMS2532A35 8.95 32K 350ns 21V 24
TMS2532A45 6.95 32K 450ns 21V 24
TMS2564 5.95 64K 450ns 25V 28
TMS2716 5.95 16K 450ns (+5V, +12V) ..25V 24
2708 4.75 8K 450ns (±5V, +12V) .25V 24
2716 3.35 16K 450ns 25V 24
2716-1 3.75 16K 350ns 25V 24
27C16 4.25 16K 450ns CMOS 25V 24
2732 3.95 32K 450ns 25V 24
2732A20 4.45 32K 200ns 21V 24
2732A25 3.45 32K 250ns , 21V 24
2732A45 2.95 32K 450ns 21V 24
2732B45 4.25 32K 450ns 12.5V 24
27C32 4.75 32K 450ns CMOS 25V 24
2764-20 3.95 64K 200ns 21V 28
2764-25 3.75 64K 250ns 21V 28
2764A15 4.45 64K 150ns 12.5V 28
2764A20 3.75 64K 200ns 12.5V 28
2764A25 3.25 64K 25Ons 12.5V 28
2764A45 2.95 64K 450ns 12.5V 28
2764AOTP 2.95 64K 250ns One Time Prog. 12.5V 28
27C64A15 3.95 64K 150ns CMOS 12.5V 28
27C64FP25* 3.95 64K 25Ons One Time Prog. 12.5V..PLCC 32

27128-20 7.55 128K 200ns 21V 28
27128-25 7.25 128K 25Ons 21V 28
27128A15 4.95 128K 150ns 12.5V 28
27128A20 4.45 128K ....... ....20Ons 12.5V 28
27128A25 3.75 128K 250ns 12.5V 28
27128AOTP 2.35 128K 250ns One Time Prog. 12.5V 28
27C128-15 5.65 128K 150ns CMOS 12.5V 28
27C128-25 4.95 128K 25Ons CMOS 12.5V 28
27CP128-20 5.25 128K 200ns CMOS 12.5V 28
27256-15 5.45 256K 15Ons 12.5V 28
27256-20 4.95 256K 200ns 12.5V 28
27256-25 4.45 256K 25Ons 12.5V 28
27256-30 3.45 256K 300ns 12.5V 28
27C256-15 5.75 256K 150ns CMOS 12.5V 28
27C256-25 4.25 256K 250ns CMOS 12.5V 28
27C256FP25* 4.95 256K 250ns One Time Prog. 12.5V ..PLCC 32

27512-20 6.55 512K 200ns 12.5V 28
275120TP 4.95 512K 200ns One Time Prog.12.5V 28
27C512-12 7.25 512K 120ns CMOS 12.5V 28
27C512-15 6.55 512K 150ns CMOS 12.5V 28
27C512-25 5.95 512K 250ns CMOS 12.5V 28
27C010-12 13.25 1MB 120ns (128Kx8) 12.5V Cmos 32
27C010-15 9.25 1MB 150ns (128Kx8) 12.5V CMOS 32
27C011-20 16.95 1MB 200ns (8x16Kx8) 12.5V CMOS 28
27CO20-15 15.95 2MB 15Ons CMOS 12.5V 32
27C040-15 42.95 4MB 150ns CMOS 12.5V 32
*Surface Mount

MOTOROLA DEVICES 111111111111111E
Order # Price Order # Price Order # Price Order # Price Order # Price Order # Price
MC1377P 2.65 MC3350P .75 MC10125P 1.451 MC146818A 4.15 MC6803ORC16B 229.95 MC68882RC25A 149.95
MC1408-6 1.49 MC3470P 1.05 MC14411P 7.95 MC146818AFN 3.95 MC68030RC25B 319.95 MC68701 16.75
MC1408-7 1.49 MC3479P 3.95 MC14490P 4.25 MC146818P 4.25 MC68230P10 8.95 MC68705P3S 13.95MC1408-8
MC1496P

1.49
.89

MC3486P
MC3487P

.99 MC14495P

.99 MC145026P
3.95
2.65 MC68000P12 11.95 MC68450L10 59.95 MC68ECO3ORP25B ...99.95

MC1648P 3.95 MC4024P 2.75 MC145027P 3.95 MC68008P10 8.95 MC68488P 22.95 MC68HC000P12 17.95

MC2672B4P 19.95 MC4044P 2.751 MC145028P 3.95 MC68010P12 54.95 MC68661PB 2.95 MC68HC11A1P 18.95
MC2674B4P 19.95 MC6875L 12.95 MC145151P 9.95 MC6802ORC16E 139.95 MC68681P 7.95 MC68HC705C8P 19.95
MC3346P 1.45 MC10124P 1.45 MC145406P 2.75 MC68020RC25E 189.95 MC68881RC258 114.95 MC68HC705C8S 29.95

 25-99 pieces take 10% off  100+ pieces take 15% off
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At last, electronic users all over Australia have easy access to the technology of the Silicon Valley and 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.

INV TRANSISTOR
Order # Price
MRF212 19.95
MRF221 16.35
MRF224
MRF237
MRF238
MRF239
MRF240
MRF240A
MRF247
MRF260
MRF262
MRF264
MRF314A
MRF315A
MRF316
MRF317
MRF321
MRF327
MRF340

17.75
3.69

15.95
16.95
17.49
17.49
24.75
11.95
12.95
13.95
35.95
32.49
63.95
64.95
24.95
63.95

9.95

Order #
MRF401
MRF406
MRF450A
MRF454
MRF455A
MRF458
MRF515
MRF555
MRF557
MRF559
MRF607
MRF627
MRF629
MRF630
MRF641
MRF644
MRF646
MRF648
MRF650

Price
13.49
14.99
14.49
15.49
12.69
19.95
2.95
3.49
5.49
2.25
2.49
9.95
4.49
3.95'',

20.49
23.95
25.95
30.95
29.95

Order #
MRF652
MRF654
MRF660
MRF901
MRF911
2N3553
2N3866
2N4427
2N5641
2N5642
2N5643
2N5944
2N5945
2N5946
2N6080
2N6081
2N6082
2N6083
2N6084

.All Prices Shown In US Dollars.

11113NVERTE
Price
11.49
19.95
13.95

1.50
3.50
2.95
1.25
1.25

16.95
18.49
19.95
11.95
11.95
14.95

9.89
11.95
14.95
14.95
14.95

POWER MODULI..
Freq.

Range
Order # Price (MHz)
M57713 45.00 . 144-148

45.00...430-450
42.00...144-148
60.00...430-450
60.00...144-148
62.00...335-512

Freq.
Range

Order # Price (MHz)
MHW710-1 60.00...400-440

M57714M MHW710-2 60.00...440-470
M57715 MHW710-3 60.00...470-512
M57716 MHW820-1 81.00...806-870
M57727 MHW820-2 90.00...806-890
M57729 SAU4 48.00...430-450 Data Sheet
M57737 40.00...144-148 SAV6 34.00...154-162 US$1 00.00 or -EMI: Meets FCC level B limits

-Operating Temperature: 0°- 50°C @ full power Included
-more , pendingM57745 85.00...430-450 SAV7 34.00...144-148 Storage Temperature: -20°C to +75°C

M57747 40.00...144-148 SAV12 17.50...144-148 -Hold Up Time: 20msec./min. after removal of AC input

M57796MA 30.00:.0-450 SAV15 45.00...220-225 availability of parts Order # Price Output (Voc)
2ohz.

We1 igt
MHW591 42.00...

.4.1.30-250

SAV17 58.00...144-148 BM153-122 7.95 5V@2A/+12V@0.3A/-12V@0.2A

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. per oz. 13-15 pcs. per oz. 3-4_pcs. per oz. 0.8 oz. each 5-10 pcs. per oz. 1.7 oz. each

FREIGHT CHARGES
Shipping charges based on actual weight

Order # Price Pins
ADC0804LCN 2.95 20
ADC0809CCN 3.75 28
ADC0817CCN 12.95 40
ADC0820CCN 8.95 20
CA3306CE 10.95 18

DAC0800LCN 1.95 16

DAC0830LCN 4.95 20
MB40576 3.55 16

MB87020 29.95 40
MC1408-6 1.49 16

MC1408-7 1.49 16

MC1408-8 1.49 16

TLC549IP 2.15 8

ZN427E8 14.95 18

ZN428E8 7.95 16

ZN429E8 3.75 14

ZN449E 5.75 18

6000 SERIES
Order # Price Pins Order #
6242 8.95 18 6803
6402 3.65 40 6805
6502 2.75 40 6808
6502A 4.45 40 6809
65CO2 5.75 40 68B09
6510 13.95 40 68809E
6520A 3.45 40 6810
6522 2.95 40 6818
65C22 4.25 40 6821
6526A 12.95 40'168B21
6532 3.95 40 16840
6545-1 3.75 40 168B40
6551A 3.45 28 16844
65C51 3.25 28 16845
6567 15.95 40 68E145
6581 11.95 28 16850
6800 1.75 40 1681350
68B00 3.75 40 68854
6802 2.95 40 68P01V07

Price Pins
4.25 40
6.95 28
3.75 40
3.75 40
5.95 40
4.95 40
1.45 24
6.95 24
1.75 40
2.95 40
3.25 28
4.75 28
7.95 40
2.45 40
4.75 40
1.75 24
2.45 24
5.75 28

29.95 40

CIAL ORD 53 POWER SUFI=
ATTN: OEMs 15W Low Profile

High Voltage
We will accept Power Supply

special orders for -Input Voltage 220-340VAc

shipments of

Postal Service*
(Air: 10-14 days Surface: 6-8 weeks)

Weight Air Surface
6 oz. US$4.85 US$1.95

TNT Sky Pak
(Door -to -Door)

(3-5 days)

Weight Air

8 oz. 6.41 2.45 1 lb. US$25.00

10 oz. 7.97 3.95 2 lbs. 28.72

12 oz. 9.53 3.95 3 lbs. 32.44

14 oz. 10.09 5.55 4 lbs. 36.16

1 lb. 10.70 6.55 5 lbs. 39.88

2 lbs. 16.70 6.55 6 lbs. 43.45

3 lbs. 22.70 8.65 7 lbs. 47.02

4 lbs. 28.70 10.75 8 lbs. 50.59

5 lbs. 34.70 12.85 9 lbs. 54.16

6 lbs. 39.70 14.97 10 lbs. 57.73

7 lbs. 44.70 17.05 15 lbs. 71.98

8 lbs. 49.70 19.15 20 lbs. 86.23

9 lbs. 54.70 21.25 25 lbs. 100.48
10 lbs. 59.70 23.35 30 lbs. 113.53

*Please call for charges on shipments over 10 lbs.

NOTE: Most components weigh less than 1 oz. For more information on
weights, see weight on the item listed or check our chart above.

Input Fusing: AC line fused
Input Current: 0.2 Amp (47-63Hz)
-Dimensions: 1.25" x 3.625" x 4.75"

2917 Bayview Drive
Fremont, CA 94538

Toll Free Fax: 0014-800-128-644
24 Hours A Day -7 Days A Week

International Orders: 0011-1-510-770-2345
Tuesday -Saturday, 6 am - 12 pm (Australia Eastern Standard Time)

[V] USPS v l
Federal Express WI TNT Sky Pak

Prepaid Orders Only (Visa and MasterCard Accepted)
Write today for your copy of our 64 page catalog due in June 1992.

(Please include appropriate freight or airmail charges)
12 month warranty on all EasyTech products.

30 day money back puarantee.
We reserve the right to substitute manufacturers.

Prkes subject to change without notice.
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When I Think Back...
by Neville Williams

`Smithy' and the Southern Cross - 1

The vital supporting role of two-way radio
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 and direction 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 morning
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-
titled 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 ofEvents
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.

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 warned 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-

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
Smithy honed his skills.

44 ELECTRONICS Australia, June 1992



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 -model Ford on the grass fringe out-
side and wandered in to look around.

As I 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 World War I, Smithy was demobilised from the RFC as a
Captain (Training), with a Military Cross earned over the battlefield of
Europe. At the time of his death he was recognised as Air -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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WHEN I THINK BACK
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 surname -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 electrician, 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.

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 Ulm.

While he found the life of a combat
pilot to be one 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. Aerial combat,
man to man, was one thing; seeing his
machine gun bullets ripping into men on
the ground was quite another. It haunted
him.

At the end of 30 weeks, 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-
ever, 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
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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 centres - 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 Blackburn
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 J.M. 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.
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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 Carnarvon 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 too 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

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 5HG
and Fanning Island 1 AJ.'

'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, ZL2AZ, 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's assessment of the plane was
validated when it crashed during the race,
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 government 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 to -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 FVIlb-
3m Fokker took off from Oakland air-
field in California on the morning of
May 31, 1928, heading for Wheeler
Field in Hawaii.
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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 either 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 'COT'
(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, etc) 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,
quite 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 burned out - severely
limiting his ability to receive signals.
Since Warner 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

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, Warner had asked "Are there any
direction fmding 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 Governor-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 Warner 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
Governments 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.50) the AWA
shortwave transmitter at Pennant Hills,
NSW was one commercial installation
that helped to maintain contact with the
Southern Cross.

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

(To be continued)
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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.

ie Art of Recording
e Creative Resources of Music

Prodtaikin and Audio

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.

Refere
Bask EleatronteGuldetnics °

T s

Fields

and

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-
tro duc ti on; 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.
(P.M.)
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Puzzling problems, presented
by a pair of power supplies
This month I 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 I have ever seen.

We'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

sometimes cause 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 75mm 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 ovet.

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 Bl, B3, B4 and B5. (I can't find
B2, though I have searched thoroughly. I
don't believe there is one!)
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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 B5 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 to 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 Q18
(2SC3070), Q11 (2SC2655) and Q15
(2SC2877). If any of these are found to be
burnt, look for burnt 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 nook 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 OF -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 OF -2, then replaced the burned
out R581 -a 4.7 -ohm fusible resistor
that forms part of the filter on the rail. I
checked the two electros 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
picture 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

* * * * * * * * * * * * * *

L KING
FOR SEMI'S?

We stock both Japanese & European
types for TV, VCR and 4udio

applications.

TRANSISTORS- 2SA 2SB 2SC 2SD
2SK BC BD MJ 2N etc.

INTEGRATED CIRCUITS -
AN BA HA LA LB LC LM M MB STK

TA TDA UPC UPD etc.

Phone or fax for a price list

Wagner Electronic Services Pty Ltd,
305 Liverpool Road Ashfield, NSW 2131

Ph: (02) 798 9233 Fax: (02) 798 0017

* * ***** ** * * * * ** **

READER INFO NO. 35

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 Y IC 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 Q969, a
2SD794A, 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

The WindowLiteTM 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/CATV 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 +1DB. Two versions are available, the Mdl 01 which extends from 49
to 860 MHz, and the Mdl 012 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
introductory $2260 (+ 20% Sales Tax if applicable) for the Mdl 01, is an offer NOT to be missed.

AUSTRALIA PTY LTD
,Na.444.1,tvai.

Optional holster carry case ... $100.00 inc of Sales Tax.
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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THE SERVICEMAN

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 screen went white - in-
dicating no video information was
reaching the RF modulator. Just on a
hunch I tried checking connector IB on
the tuner/IF PCB.

This should supply 12V DC to the PCB
from 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,
M.M.

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
side of the paper, but hand written con-
tributions are acceptable if they are clear
and again, double spaced.

If you use a word processor to write
your story, you can submit it on a com-
puter disc. We can accept IBM, Apple,
Amiga and BBC Micro formats, and
probably other formats if we are really
desperate.

Finally, if you have a story to tell but
don't feel like writing it down, you could
record it onto an audio cassette tape and
send that in. Providing that you tell the
story in full detail, we can transcribe it
into our computer.

Remember, though, whether your
story is written, typed or spoken, you
need to describe the symptoms clearly
and then trace your faultfinding process
from start to finish. Then close with an
explanation of why the fault caused the
trouble it did.

Don't forget to tell us the make and
model of the equipment you were
working on, and give the component
numbers involved so that we can fol-
low your procedures.

A circuit diagram is useful but not es-
sential. We have access to most of the
service manuals covered in these stories.
We look forward to hearing from you.

That's all for this month. I'll be back
next month with some more stories from
the service bench.

THE HOMEBUILT
DYNAMO

by Alfred T. Forbes
1987; hard cover; 182 pages

How to design and build your own
low -revving brushless AC or DC
generator - 1000 watts DC at 740
RPM.
"It's hard to imagine a better set of
directions for making anything."
J. Baldwin, Whole Earth Review.

$85 (A) postpaid airmail from Todd -
Forbes Publishing, POB 3919,
Auckland, New Zealand.

READER INFO NO. 17

56 ELECTRONICS Australia, June 1992

The following product for Dick Smith
had its price omitted from E.A. April page 89.

AUTOMATIC
LIGHT SWITCH

[111111111111111111111.1

(;.=.
AUTO,

With This amazing automatic light
switch,you won't be stumbling
around in the dark It uses a
passive infrared detector to turn
the lights 'on' the moment you
enter the room. With manual and
automatic modes, 90° field of
view and a range of up to 5
metres. As well, it has a light
sensitivity adjustment (so lights
switch on only at night) and a
time adjustment, which
determines how long lights
remain on.

Cat M-7035 '6995
0:1111:1

Come in and see our great range
of home electricals today!

MITH
($41.11



5.25" from 394 CHEAP BULK DISK PRICES! 3.5" from 664
rtft)

0.

NO BRAND KS
BOXES OF TEN DISKS LIFETIME WARRANTY

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

1/4" DS/DD $4.50 $4.40 $4.30 $3.25 $3.95
1/4" DS/HD $8.50 $8.25 $8.10 $7.50 $6.90
1/2" DS/DD $7.90 $7.70 $7.50 $7.00 $6.60
1/2" DS/HD $14.95 $13.75 $13.50 $12.00 $11.00

MOTHERBOARDS

286-16/21 ,

386SX-16 $235.00
386SX-25/31 $295.00
386-25 $495.00
386-33 64K CACHE $545.00
386-33 WITH 128K CACHE $595.00
486SX-20 $795.00
486-33 256K CACHE $1195.00

MEMOREX DI S
1-9 boxes 10+

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

VERBATIM DATAUFE
1-9 boxes 10+

3 1/2"DD $27.95 $26.95
3 1/2"HD $53.50 $49.50
5 1/4"DD $21.50 $19.95
5 1/4"HD $27.95 $25.95

NEW CATALOGUE OUT NOW!

HARD DRIVE SPECIALS
rices are wit ou pa.. e cares
52M QUANTAM DRIVE $575.00
85M HD 17ms ACCESS VOICE COIL
2 YEAR WARRANTY $595.00
105M HD 19ms ACCESS $695.00
126M HD 16ms ACCESS VOICE COIL
2 YEAR WARRANTY $795.00
180M HD 2 YEAR WARRANTY $1095.
200M HD 12ms ACCESS VOICE COIL
2 YEAR WARRANTY $1195.

SOUND BLASTER II
With FREE speakers

The ultimate sound card that plugs into ant
internal slot in your IBM or compatible
 Spech to text syntheseizer & more $229

SOUND BLASTER PRO
16 Bit Card
 RCA Audio cable  Midi Cables
 5.25" & 3.5" diskettes
 CD music player & much more $469

LX -400 80 Col, 9 Pin Dot
Matrix, 180 Cps Draft

30 Cps NLO, Pull Tractor
C22054 $249

LX -850 80 Col, 9 Pin Dot

Matrix, 240 Cps Draft
06 Cps NLO, Push Tractor,
Smart Park Feature
C22074 $365

FX-850 80 Col, 9 Pin Dot
Matrix, 264 Cps Craft

54 Cps NLO Push Tractor
Smart Park Feature

$750

FX-1650 136 Col, 9 Pin Dot
Matrix, 264 Cps Draft, 54

Cps NLO, Push Tractor,
Smart Park Feature.

50-850 80 Col, 24 Nozzel
ink jet, 600 Cps Draft, t98
Cps LO, Push Tractor,
Smart Park Feature.

$1,225

SUPA VGA
COLOUR
MONITOR

VERBATIM VALUELIFE

0

CI

1-9 Ix). as 10+

3 1/2"DD $21.95 $:9.95
3 1/2"HD $39.95 $3-/ 95
5 1/4"DD $11.95 $10.95
5 1/4"HD $18.95 $17.95

3 year
warrant

3 YEAR WARRANTY `-
This stylish & reliable monitor has been
designed for Australian conditions and
comes with a 3 year warranty.
Specs: CTR: 14" 90° detection, dark tint,
non glare.
Display Size: 245+/5mm x 180+/-5mm x
180+!-5mm
Resolution: (max): 1024 x 768
Dot Pitch: 0.28" $469.00

NEW SUPA QUICKSHOT JOYSTICKS
AVIATOR 5 n INTRUDER 5
Authentic Aircraft
control yoke
 Automatic centering
 4 positive reponse
buttons
 6 Foot cable with
15 Pin connector.
 Suction Cups
C14250 $89.95

 Omnidirectional Grip
 Compatible with IBM PC,
XT, AT and 386.
Automatic Centering
 2 Positive Response
Fire Buttons
 Pop-up Fire
Button Cover
 6 Foot cable
C14240 $79.95

SAVE ON OUR GREAT RANGE OF EPSON PRINTERS

LO.200 80 Col, 24 Pin Dot Matrix
192 Cps Draft, 64 LO, Pull Tractor,
8 Bit Map fonts.

$475

SO -255080 Col, 24 Nozzel
ink jet, 600 Cps Draft, 198
Cps LQ , Push Tractor,

Smart Park Feature,

$1995

L0-400 80 Col, 24 Pin Dot
Matrix, 180 Cps Draft, 60 NLO
Pull Tractor
C22070 $439

LO -570 80 Col, 24 Pin Dot
Matrix, 252 Cps Draft, 84
Cps, NLO Scalable Fonts
8 to 32 points, it LO Fonts
360 a 360 DPI, Top, Rear,
Bottom and Front paper
feed paths, Convenable
Push/Pull Tractor.

LO -87080 Col, 24 Pin Dot
Matrix,330 Cps Draft, 110
Cps NLO, Scalable Fonts,
8 to 32 points, 11LO Fonts ,
360 x 360 DPI, Top, Rear,
Bottom, 8 Front paper Feed
paths Convenable Push/Pull
Tractor.

$895

ROD IRVING ELECTRONICS Pty. Ltd. ACN.005 428 437

HEAD OFFICE: 56 R ENVER RD, CLAYTON. PH: (03) 543 2166. FAX (03) 543 2648
CITY 48 A'BECKETT ST. MELBOURNE. PH. 663 6351 / 639 1640. FAX: 639 1641.

OAKLEIGH: 2400 HUNTINGDA LE RD, OAKLEIGH. PH: 562 8939
NORTHCOTE 425 HIGH ST. NORTHCOTE, PH. 489 8866. FAX: 489 8131.

SYDNEY:74 PARRAMATTA RD, STANMORE. PH: (02) 519 3134. FAX: (02) 519 3868
BLUESTAR COMPUTERS: 271 MAROONDAH HWY. RINGWOOD. PH: (03) 870 1800

LO -86080 Col, 24Pin Dot Matrix'
295 Cps Draft,98 CPS LO, Colour
Standard,Push Tractor Smart Park
Feature $1095

LO -1070 136 Col, 24 Pin Dot
Matrix, 252 Cps Draft, 84 Cpa
ND:), Scalable Fonts, 8 to 32
point, 11 La Fonts, 360 a 360
DPI, Top, Rear, Bottom, and
Front Paper Feedpaths,
Convenable Push/Pull Tractor

LO -1170 136 Col, 24 Pin Dot
Matrix, 350 Cps Draft., 110 Cps
NLO, Scalable Fonts, 8 to 32
point, 11 LO Fonts, 360 x 360
DPI, Top, Rear, Bottom, and
Front Paper Feedpaths,
Convertible Push/Pull Tractor

$1,149

10-1060 136 Col, 24Pin Dot Matrix'
292 Cps Draft, 88 Cps LO, Colour
Standard,Push Tractor, Smart
Park Feature.

$1,395

LO -2550 136 Col, 24Pin Dot Hauix'
400 Cps Draft,133 LO Colour
Standard,Push Tractor, Smart
Park Feature.

$2,049

Postage rates
$1  $9.99 $3.00 Th... p..t.g.
$10 - $24.99 43.50 rates an baste
$25 - $49.99 $4.50 P."9. .11Y L, to
$50 - $99,9946.00 eKs. Road freight.

taglte
$100 - $199 47.00

bulky
m. wva b.

$200 - $500 FREE charged at diffennt

$500 PLUS FREE

wimp ,t/T

immenut

TOLL FREE
MAIL ORDER

HOTLINE: 008 33 5757
(ORDERS ONLY)

ENQUIRIES: (03) 543 7877
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***GREAT RANGE! GREAT PRICE!***
MONITOR MOVER ARM

Position your monitor
akV exactly where you want

 Maximise desk space!
 Solid steel structure
 Span 33cm

 Tray 30cm (tilting +/- 15)
 Desk clamp range 3cm -7.5cm
 Maximum load 50 kg
C21079 $199

L J

FAX ROLLS

1-9 10+

C20092 $9.95 $9.50
Size: 210 4 11.5 x 30m
C20094 $9.95 $9.50
Size: 210 x 25.4 x 50m
C20096 $19.95 $17.95
Size: 210 x 25.4 x 100m
C20098 $9.95 $9.50
Size: 216 x 25.4 x 30m
C20100 $11.95 $11.50
Size: 216 x 24.4 450m
C20102 $9.95 $9.50

RIBBONS
4k04-tv,

PRINTER RIBBONS
TO SUIT:

 CP80, SX80, DP80, BX100,
BX100, MB100,

1-9 10+
C22036..... $ 12.95 $11.95
 MX80,FX80, RX80, FX800,
MX70, MX80, L)(800.
C22031.... $10.95 $10.50
 MX100, FX100, RX100, LQ1000
022002.- $12.95 $11.95
 LX80
C22003 $0.95 $9.50
 CITOH 8510 -1550
C22051 $13.95 $12.50

NATIONAL PANASONIC
KUS110 PRINTER RIBBON

C22034 $11.95

PRINTER STANDS

DELUX PRINTER STAND
C21058 $89.00

WIRE PRINTER STAND
C21054..8o cow.... $29.95
C21056..132 cow., $34.95

NEW
BUDGET
MOUSE
Microsoft
compatible
streamline design
an amazing
$29.95. ,

NEW MONITOR MOVER

' STURDY STEEL CONSTRUCTION
' MONITOR MOVER CAN ROTATE 360°
 LIFTS MONITOR WEIGHTS UP TO
22KG
' PLATFORM TRAY 13 3/4" X 12 1/4"
 PLATFORM CAN SWIVEL 360° 8. TILT
25°
' 80MM DESK CLAMP OPENING
' SCREW CLAMP CAN BE MOVER 90°
 UNIQUE CONSTRUCTION, LOCKS IN
PLACE WITH MONITOR ON TRAY.
C21082 $199

CPF
CONTINUOUS POWER

FILTER SPIKE ARRESTOR
The Fortron CPF Filtered Electronic
Spike Protector provides a protective
electronic barner for microcomputers
printers telephone systems and
modems electronic typewriters
atio10 and stereo systems and other
sensitive electronic equipment
The CPF provides protection from
dangerous electrical spikes that can
cause anything from obvious damage
dike immediate equipment iadurel to
less obvious harm that can drastically
shorten a systems life
CPF s superior circuitry design and
semi conductor technology responds
instantly to any potentially damaging
over voltage ensuring safe trouble
tree operation

Additionally CPF s filtering capability
helps eliminate troublesome and
annoying interference general hash
created by small motors fluorescent
lamps and the like that threaten the
performance and shorten equipment
life of unprotected electronic
components
SPECIFICATIONS:
Electrical rating: 220260 volts

lACI 50Hz 10 Amp
Spike/RFI Protection: 4 500 amps

tor 20m second pulses
Maximum clamping voltage: 275V

differential mode
Cat.X10088 $69.95

RS232 BREAK OUT BOX
A simple way of monitoring RS232
interface lead activity Interface
Powered pocket size for circuit
testing monitoring and patching
10 signal powered LED s and
2 spares 24 switches enables you
to break Out circuits or reconfigure
and patch any or all the 24 active
positions

SPECIFICATIONS:
Connectors, DB25 plug on 80mm
ribbon cable and DB25 socket
Indicators: Tricolour LED s for TO

RD RTS, CTS DSR CD TC
RC DTR IEITC

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

plastic
Dimensions: 85 x 95 x 30mm
X15700 . $99.95

The
famous
QUICK
MOUS
Mouse &
Image72 software
only $39.95

COMPUTER
CASES

TOWER
CASE!
Give your
computer that
professional
look.
X11105 $199
Power supply to suit (220W)
X11102 $199

TOP OF THE RANGE
MINI TOWER
CASE
200 x 415
x 330mm
with 200w
power supply
X11100 $199

RITRON EXECUTIIVE CASE
X11089.
Includes power supply $119

NEW STYLE
MINI
TOWER
CASE WITH
POWER
SUPPLY
X11103 $149

SAVE ON ECLIPSE
DISK BOXES!

5 1/4" x 100 DISK
CAPACITY ONLY..$6.95

3 1/2" x
40 DISK
CAPACITY
ONLY...$6.95

UV EPROM ERASER
It will erase up to 9 x

24 pin devices in complete
safety, in about 40 minutes (less
time for less chips)
 Chip drawer has conductive
foam pad

 Mains powered
 High UV intensity at chip
surface ensures EPROMs are
thoroughly erased

Without timer
X14,950 $99

with Timer $169

BUDGET
IBM
JOY
STICK
Compatible with IBM, PC,
XT, AT Elegant appearance
& durable mechanism
Auto return centering

An incredible $24.95

LOOK
ROD IRVING ELECTRONICS
HAVE THERE NEW 116 PAGE

1992 MAIL ORDER CATALOGUE
OUT NOW !!

PICK UP YOUR FREE COPY
AT ANY OF OUR STORES.

KEYBOARDS

IBM COMPATIBLE
EXTENDED KEYBOARD

(101 KEYS)
X12022 $69

,11Lt
101 KEY TRACKBALL

KEYBOARD
Keyboard & mouse in one
X12030. .$199.95

(

KEYBOARD STORAGE
DRAWER

$84.95
)(,

MINI VACUUM CLEANER
C21087..

KEYBOARD COVERS
C21089 84 KEY $4.50
C21088 101 KEY... $5.95

DISK BOXES

100 x 5 1/4" ECLIPSE
C16042 $11.95
40 x 3 1/2" ECLIPSE
C16040 $8.99
120 x 3 112 LOCKABLE
C16039 $21.95
100 x 5 1/4" LOCKABLE
C16020 $13.95
50 x 5 1/4" LOCKABLE
C16025 $11.95
120 x 5 1/4" LOCKABLE
C16028 $19.95

Z -NIX BUS
MOUSE AND
WINDOWS

3.0
Package
Change
the way
you use
your computer
$189

L

1

SUPA PRICE
ON DOS 6.0
NOW ONLY
$99.00.

Double your
disc storage

space!

ANTI GLARE SCREEN
Relieve eye strain &
headaches and increase
productionwith these anti
glare screens .
 14" screen
C99990 $39.95
 12" screen
C99995 $24.95

IBM* CARDS

XT HD CONTROLLER $129
AT HD CONTROLLER $149
RS232/SERIAL CLOCK $49
MONO COLOUR CARD $76
MULTI I/O CARD $99
PRINTER CARD $29
EGA CARD $179
DIAGNOSTIC CARD $795
TTL PRINTER $89
6M AT EX/EXP $325
FAX CARD $595
4 PORT SERIAL CARD $199
2 WAY FDD CONT (360) $39
RS/232 SERIAL CARD $39
GAMES CARD $29
AT S/P/G 2 S/P/G $49
4 WAY FDD CONTROLLER
(360-1.44M) $129
2 WAY FDD CONTROLLER
(360-1.44M) $89"
CLOCK CARD $39
SMART DRIVE ADAPTOR
IDE/FDC $49
SMART DRIVE ADAPTOR
IDE I/O FDC $89
512I(/576K RAM CARD $99
VGA CARD 16 BIT 250K $89
VGA CARD 16 BIT 512K $129
VGA CARD 16 BIT (1 MEG),$199



SAVE ON OUR EVER INCREASING RANGE OF ELECTRONIC COMPONENTS.

NEW ELECTRONIC
COMPONENTS

alt
6N138 OPTOCOUPLERS
Z11660 $6.95

TIP 120
T90517 $2.90

Mir
TEA 2000 PAL/NTSC

ENCODER
U10175 $15.00

INS 16550 AFN UART
U22187 $23.95

NEW IC MC34063
U10416 $2.95
As seen in Silicon Chip's
Solar Battery Charger kit.

31/2" HARD DRIVE
MOUNTING KIT

2 UNIVERSIAL BRACKETS
WITH SCREWS TO MOUNT

3 vz. HARD DRIVES
INTO MOST COMPUTER

CASES
X19971 $9.95

SIMM SOCKETS

SINGLE
P10536 $5.95

UJ

DOUBLE
P10538 $6.95
Those are good quality
SIMM Sockets with metal
clips at the ends and not
the plastic ones which
break.

BNC MALE TO MALE
CONNECTOR 1-9 10+

P10525 $7.95 $6.95

CANON LASER
CARTRIDGES

rxtio
140 CASS

FOOGeS

ea

Why waste your precious
time & money

trying to get a quality print
out from a "recharged"

cartridge when you can buy a
brand new Canon Laser

cartridge from Rod Irving for
only $199.00

EP CARTRIDGE FOR SIDE
LOADING PRINTERS

C21107 $199.00

EP -L CARTRIDGE FOR
FRONT LOADING

PRINTERS
C21109 $199.00

EP -S CARTRIDGE FOR TOP
LOADING PRINTERS

C21108 $199.00

RADIAL FIN
HEATSINKS

Anodized Black Thermal
Rating 1° C/Watt 150mm
Length
Designed by Rod Irving.
 30mm length
H10520 $6.90
 75mm length
H10525 $7.90
 100mm length
H10529 $8.90
 140mm length
H10534 $11.50
 150mm length
H10535 $12.95
 170mm length
H10538 $14.95

 195mm length
H10542 $15.50
 200mm length
H10543 $15.90
 225mm length
H10546 $16.90
 300mm length
H10560 $19.00
 1 metre length
H10565 $49.95
 2 metre length
H10570 $95.00

BUDGET
SOLDERING IRONS

SCREWDRIVER TIP
SOLDERING IRON
 240V
 15 WATT
712907 $16.95

POINTED TIP
SOLDERING IRON
 240V
 15 WATT
712905 WAS $4.6.06
THIS MONTH ONLY.. $12.95

DIRECT IMPORT
PRODUCT! YOU SAVE!

MY POWER 200

The MY -POWER 200 is a
pocket sized Inverter with
punch. It will power a
myriad of appliances
Including TV's, Video's,
drills, lights, laptops and
computers, just to name a
few! Continuous power
rating Is 140 watts, However
it will run most appliances
with a name plate rating of
200 watts. Surge rating is a
very real 400 watts .

$199.00

NEW TRANSISTORS
SWITCHING TRANSISTORS

VCBO
V

2SC2625 NPN 450
1-9: $10.95 10+: $9.95
Above Transistor will replace 2SC2555, 2SC3306, 2SC4138 etc.
2SC4242 NPN 450 400 7 10 TO3P
1-9: $7.95 10+:$6.95
Above Transistor will replace 2SC3039, AAJE1007, MJE1008, etc.
DRIVER TRANSISTORS
2SC945 NPN 60 50 0.1 20-400 TO92
1-9 $0.35 10+: $0.30
Above Transistor will replace 2SC1815, 2SC2320, etc.

VCEO
V
400

-1

Ic hFE Package
a
10 10 TO3P

NEW IC'S 1-9 10+
TDA2030 $3.95 $3.50

TDA2002 8 WATTCAR
RADIO AUDIO 1-9 10+
AMPLIFIER $2.95 $2.50

WIRE WRAP PINS
These pins are not gold
plated so they are much
cheaper.They are suitable
for wire wrapping and fit
holes of 1mm (0.04in)
diameter. Two types are
available Single -sided and
Double -sided

DOUBLE SIDED
Packet of 20
H11680 $3.95
Packet of 100
H11681 $18.95
Packet ot 500
H11682 $85.95

SINGLE SIDED
Packet of 20
H11690.... $3.50
Packet of 100
H11691 $17.95
Packet of 500
H11692 $79.95

ARLEC DIGITAL
SCALES

ELECTRONIC
KITCHEN SCALES
 Simply converts grams to
ounces and ounces to
grams by switching the
selector key.
 Various Items can be
individually weighed in the
same container using the
reset key.
 minimum weight 1g 0.1oz,
up to a max. 2000g or 4.5!bs
 Easy -to -read digital displa.
 Compact size enables
easy storage.
 12 months guarantee.
A15075 $69.95

DIL INLINE BRIDGE

KBLO6 1-9 10+
6 AMP 600V....$3.95 $3.50
Service persons! You need to
keep a few of these In your parts
box.

5 AMP TWIN DIODES..$9.95

LAMPS & GLOBES
Our range of lamps and globes
have colour coded wires to
denote what voltage they are
rated at:
Red wires: 6 volt rating.
White wires: 12 volt rating.
Blue wires: 24 volt rating.

- -
_

CLEAR SUBMINIATURE
GLOBES
S14000 6V/80mA..._$0.80
S14001 12V/85uA..._$1.25
S14002. 24V/50mA $1.25
 Dimentions: 6.3mm (L) x
3.2mm (Dia)
 All have 120mm wire leads

CLEAR SUBMINIATURE
GLOBES
S14003. 6V/130mA.....$1.25
S14004 12V/85uA.....$1.25
S14005. 24V/50mA.....$1.25
 Dimentions: 10mm (L) x 5.1mm
(Dia)
 All have 120mm wire leads

W=L

ROUND GLOBE -
BAYONET BASE
S14006. 12V/50mA $0.95
 Dimentions: 23mm (L) x 11mm
(Dia)
 Clear glass lens.

ROUND GLOBE -
SCREW BASE
S14007 6V/100mA , $0.95
S14008 12V/105mA $0.95
 Dimentions: 23mm (L) x 11mm
(Dia)
 Clear glass lens

GLOBE - T1 FLANGE
S14009 6V/60mA $1.95
 Dimentions: 9mm (L) x 4mm
(Dia)
Clear glass lens

GLOBE - T1 BI PIN
S14010 6V/60mA.- $1.95
S14011 12V/60mA $1.95
 Dimensions: 9mm (L) x 4mm
(Dia)
 Clear glass lens

3-ds)I find so

SUBMINIATURE
GLOBES -SCREW
S14012. 6 Volt. $0.95
S14013. 12 Volt. $0.95
S14014 24 Volt. $0.95
 Dimensions: 20mm (L) x 6mm
(DIa)  Designed for use with _
(IL2) holder  Clear glass lens.

MAIL ORDER
HOTLINE:

008 33 5757
FAX HOTLINE:
(03) 543 2648

ROD IRVING ELECTRONICS Pty. Ltd. ACN.005 428 437
HEAD OFFICE: 56 RENVER RD, CLAYTON. PH: (03) 543 2166. FAX (03) 543 2648.

CITY 48 A'BECKETT ST. MELBOURNE. PH. (03) 663 6151 / (03) 639 1640. FAX: (03) 639 1641.
OAKLEIGH: 240C HUNTINGDALE RD, OAKLEIGH. PH: (03) 562 8939. FAX: (03) 562 8940.

NORTHCOTE 425 HIGH ST. NORTHCOTE, PH.(03) 489 8866. FAX: (03) 489 8131.
SYDNEY:74 PARRAMATTA RD, STANMORE. PH: (02) 519 3134. 0,(02) 565 1458. FAX: (02) 516 5024.

DEALERS: BLUESTAR COMPUTERS: (COMPUTER PRODUCTS ONLY) 271 MAROONDAH HWY. RINGWOOD. PH: (03) 870 1800. FAX: (03) 879 3027.
OPENING 6th OF APRIL: BLUESTAR COMPUTERS CONCORD. (COMPUTER PRODUCTS ONLY)
GROUND FLOOR 115-117 PARRAMATTA RD, CONCORD. PH: (02) 744 5526. FAX: (02) 744 5405.



RITRON QUALITY 3 year warranty!
RITRON

(286-21 )
80286-16 CPU

1 MEG RAM EXPANDABLE TO 4 MEG
21 Mhz LANDMARK SPEED TEST

1.2M JAPANESE BRAND F.D.D
85M HARD DISK DRIVE 28ms ACCESS
101 EXTENDED "CLICK" KEYBOARD
JAPANESE KEYBOARD SWITCHES
MINI CASE & 200W POWER SUPPLY

SUPA VGA COLOUR MONITOR (1024 x 768 Res) 0.28" DP
2 SERIAL, PARALLEL GAME PORTS

3 YEAR PARTS & LABOUR WARRANTY
256K VGA CARD. IBM* COMPATIBLE

SPREADSHEET, WORDPROCESSOR & DATABASE
SOFTWARE INCLUDED. $1499

TAX INC.

$1,249 TAX EX.

RITRON

(386SX-31 )
80386SX 25M CPU

1 MEG RAM EXP TO 8 MEG
31Mhz LANDMARK SPEED TEST

1.2M JAPANESE F.D.D. 512K VGA CARD
85M HARD DISK DRIVE,

101 EXTENDED "CLICK" KEYBOARD
MINI CASE & 200W POWER SUPPLY

SUPA VGA COLOUR MONITOR 1024 x 768 Res 0.28" D.P
SERIAL PARALLEL GAMES PORTS

3 YEAR PARTS & LABOUR WARRANTY IBM
COMPATIBLESPREADSHEET, WORDPROCESSOR &

DATABASESOFTWARE INCLUDED.
 SHAREWARE SOFTWARE $

INC.
1 90 TAX

ASSEMBLED & TESTED
a `"'IN AUSTRALIA.

$1,349 TAX EX

RITRON
EXECUTIVE

C 486-75
80486SX-20 CPU '

1 MEG RAM EXP TO 32 MEG
75Mhz LANDMARK SPEED TEST

85 MEG HARD DISK
1.2M JAPANESE BRAND F.D.D

101 EXTENDED "CLICK" KEYBOARD
SERIAL PARALLEL, GAMES PORTS, 1MEG VGA CARD
SUPA VGA COLOUR MONITOR (1024 x 768 Res) 0.28" DP

MINI CASE & 200W POWER SUPPLY
3 YEAR PARTS & LABOUR WARRANTY

SPEADSHEET, WORDPROCESSOR & DATABASE
SOFTWARE INCLUDED. 'SHAREWARE SOFTWARE
ASSEMBLED & TESTED IN AUSTRALIA.

$2,049 TAX WITH 200 MEG DRIVE
INC. $2,265 TAX INC.

$1699 TAX EX $2,075 TAX EX.

RITRON

(386SX-21
/011,WAWN,47,

80386SX-16 CPU
1 MEG RAM EXP TO 8 MEG

21Mhz LANDMARK SPEED TEST
1.2M JAPANESE F.D.D. 512K VGA CARD

85M HARD DISK DRIVE,
101 EXTENDED "CUCK" KEYBOARD
MINI CASE & 200W POWER SUPPLY

SUPA VGA COLOUR MONITOR 1024x768 Res 0.28"DP
SERIAL PARALLEL GAMES PORTS

3 YEAR PARTS & LABOUR WARRANTY IBM*
COMPATIBLESPREADSHEET, WORDPROCESSOR &
DATABASESO 7TWARE

INCLUDED.
 SHAREWARE SOFTWARE
ASSEMBLED & TESTED

IN AUSTRALIA.

$1,549 INS
$1,289 TAX EX

RITRON
EXECUTIVE

C 386-57 ) /0}'-\\'\`\'''' 3.'1114

80386-33 CPU 64K CACHE ON BOARD MEMORY
1 MEG RAM EXP TO 16 MEG

57Mhz LANDMARK SPEED TEST
85 MEG HARD DISK

1.2M JAPANESE BRAND F.D.D
101 EXTENDED "CUCK" KEYBOARD
SERIAL PARALLEL GAMES PORTS

SUPA VGA COLOUR MONITOR (1024 x 768 Rea) 0.28" DP
MINI CASE & 200W POWER SUPPLY

512K VGA CARD (256 COLOURS) IBM COMPATIBLE
3 YEAR PARTS & LABOUR WARRANTY

SPEADSHEET, WORDPROCESSOR & DATABASE
SOFTWARE INCLUDED.

`SHAREWARE SOFTWARE
ASSEMBLED & TESTED $1 ,899 TAX INC.

IN AUSTRALIA.
386-33 128K $1999 $1,549 Tax EX

RITRON
EXECUTIVE

( 486-157
80486-33 CPU

256K ON BOA CACHE. 1 MEG OF RAM
157Mhz LANDMARK SPEED TEST

85 MEG HARD DISK
1.2M JAPANESE BRAND F.D.D

101 EXTENDED "CUCK" KEYBOARD
SERIAL PARALLEL, GAMES PORTS

512K VGA CARD. IBM` COMPATIBLE
SVGA COLOUR MONITOR (1024 x 768 Resolution) 0.28"DP

MINI CASE & 200W POWER SUPPLY
3 YEAR PARTS & LABOUR WARRANTY

SPREADSHEET, WORDPROCESSOR & DATABASE SOFTWARE.

$2,449 TAX INC

$1,945 TAX EX.

WITH 200 MEG DRIVE

$2,995 TAX INC

$2,500 TAX EX

lb II st. 1 77.
MAIL ORDER HOTLINE: 008 33 57 57. ORDER FAX LINE: (03 543 4871 ENQUIRES (03) 543 7877

HEAD OFFICE: 56 RENVER RD, CLAYTON. PH: (03) 543 2166. FAX (03) 543 2648
CITY 48 A'BECKETT ST. MELBOURNE. PH. (03) 639 1640. FAX: 639 1641.

OAKLEIGH: 240C HUNTINGDALE RD, OAKLEIGH. PH: (03) 562 8939 FAX: (03) 562 8940
NORTHCOTE 425 HIGH ST. NORTHCOTE, PH. 489 8866. FAX: 489 8131.

SYDNEY:74 PARRAMATTA RD, STANMORE. PH: (02) 519 3134. FAX: (02) 516 5024

FREIGHT CHARGE
COMPUTER

Melb-Metro.512.00
Sydney 817.00
Adelaide $17.00
Bribane $24.00
Canberra $18.00

BLUESTAR COMPUTERS: Darwin. $40.00
MELBOURNE: 271 MAROONDAH HWY, RINGWOOD, PHONE: (03) 870 1800 FAX: (03) 879 3027 Perth 531,0p

SYDNEY: 115 -117 PARRAMATTA RD CONCORD. PH: (02) 744 5526 FAX: (02) 744 5405 Tasmania $53.00

OPTIONAL EXTRAS
ADD PRICE TO BASE SYSTEM COST.
512K VGA CARD -$50 1M VGA CARD..$150
TO CHANGE A 85M HARD DRIVE TO A
126M HD add $175 105M 1ED..$105
200m HD add $575 180M HD -8475
EXTRA RAM
1 MEG add..$75 2 MEG add..$150
DOS 5.0 AN EXTRA $100
DR DOS 6.00.$129 WINDOWS 3.00.$69
SOUND CARDS
SOUND COMMANDER $149
THUNDER BOARD $199
SOUNDBLASTER II $249
SOUNDBLASTER PRO $389
FLOPTICAL DRIVE add $849
21 M/BYTE DISC TO SUIT $39
CD ROM DRIVE $599

RITRON
EXECUTIVE lin

( 386-65
8038640 CPU 64K CACHE ON BOARD MEMORY

1 MEG RAM EXP TO 16 MEG
65 Mhz LANDMARK SPEED TEST

85 MEG HARD DISK 12ms ACCESS TIME
1.2M JAPANESE BRAND F.D.D

101 EXTENDED "CLICK" KEYBOARD
SERIAL, PARALLEL GAMES PORTS 512K VGA CARD

SUPA VGA COLOUR MONITOR (1024 x 768 Res) 0.28" DP
MINI CASE & 200W POWER SUPPLY

3 YEAR PARTS & LABOUR WARRANTY
SPEADSHEET, WORDPROCESSOR & DATABASE

SOFTWARE INCLUDED. 'SHAREWARE SOFTWARE
ASSEMBLED & TESTED IN AUSTRALIA.

$2,099 TAX
INC.

$1,649 TAX EX

WITH 200 MEG DRIVE

$2,670 TAX INC.

$2,199 TAX EX.

RITRON
EXECUTIVE

486-157 )
80486-33 CPU 256K ON BOARD CACHE. 4 MEG OF RAM

157Mhz LANDMARK SPEED TEST
200 MEG HARD DISK 12ms ACCESS TIME

1.2M JAPANESE BRAND F.D.D
3.5" 1.44M JAPANESE BRAND F.D.D
101 EXTENDED "CLICK" KEYBOARD
SERIAL PARALLEL GAMES PORTS

1 MEG VGA CARD. IBM* COMPATIBLE
SUPA VGA COLOUR MONITOR (1024 x 768 Res) 0.28" DP

TOWER CASE & 220W POWER SUPPLY
3 YEAR PARTS & LABOUR WARRANTY

SPEADSHEET, WORDPRCESSOR & DATABASE SOFTWARE.
ASSEMBLED & TESTED

IN AUSTRALIA. t3,495 TAX INC.IDEAL CAD MACHINE! Si

$2,995 TAX EX.

BASED ON 35KG
SYSTEM

VIC country....$19.00
NSW country.$39.00
S.A country...$39.00
OLD country.$55.00
W.A country..$74.00
Insurance: -
$1 / $100 Value.

All sales lax exempt orders
to : RITRONICS WHOLESALE

56 Renyer Rd, Clayton, Victoria .
Ph: (03) 543 2166 Fax: (03) 543 2648

MAIL ORDER & CORRESPONDENCE
P.O BOX 620, CLAYTON, VICTORIA. 3168.

Errors & erronlssons a:espied. Prime & speelflostlon
subject lo change. .IBM, PC, XT, Al',.,, registered
trademarks of International Business Machine.

PRICES AT AUS L  US $0.74

NEW "BLUESTAR COMPUTERS" STORE NOW OPEN: 115-117 PARRAMATTA RD, CONCORD.



AUSTRALIAN
MADE ANTENNAE

All Antennae Include  75ohm
Balun  PVC power coated
aluminium boom  3 year
guarantee  UV resistant plastic
insulators  Water resisteant
plastic balun casing  Support
off mast available.

AS LH1-10
VHF Channels 0-11
UHF Channels 28-36
Suitable for prime -good
signal reception area. This
antenna is used for
installation on houses, flats
and, because of installation
simplicity, on caravans and
boats.
5 ELEMENTS

L15020 $44.95

AS RIG NO.
Included with this antenna
is a gutter grip mast and 8
metres of twin feeder cable.
Suitable for good signal
reception areas. Ideal for
houses, flats and caravans.
Horizontal or vertical
mounting is provided.
L10978 $49.95

AS 25 UV
and AS 25/5 UV

VHF channels 0-11
UHF Channels 28.36 (AS 25)
UHF Channels 36-69 (AS 25/5
Suitable for medium -fringe
signal reception areas with
good front to back ratio.
18 ELEMENTS

L10972 $109.95

AS 60 UV
VHF Channels 0-11
UHF Channels 28-39
Suitable for fringe signal
reception with Improved
front to back ratio and high
gain on VHF.

22 ELEMENTS

L10974 $119.95

AS 20 UV
AND At 20/5 UV
VHF Channels 0-11
UHF Channels 28-36 (AS 20)
UHF Channels 36-69 (AS
20/5)
Suitable for medium signal
reception areas with
Improved
VHF gain.
13 ELEMENTS
L10970 $99.45

ANTENNAS, AUDIO AND TEST EQUIPMENT.

OSCILLOSCOPES

VIDEO / AUDIO
TRANSMITTER

A small compact unit that
allows transmission of
video & audio signals (RF)
to any TV set or VCR within
range of 30 metres. Ideal for
watching videos in the
bedroom or kitchen without
having to move
the entire VCR or having
long extention leads
running through the house.
Can also be used as a
transmitter for a video
camera. With power on/off
switch audio and video
leads and supplied with an
AC adaptor.
A16150 Normally..$95.95
NOW ONLY $84.95

WIRELESS STEREO
TRANSMITTER
This wireless stereo audio
transmitter allows portable
compact disc and casstte
players to be used with any
FM tuner/radio. Ideal for the
car, boat or home Hi Fi
system. Simply play the
disc or cassette and tune in
the signal on the FM tuner.
Can also be used with radio
headphones.
 Mono or Stereo signals
can be received.
A16100 $69.95

MULTIMETERS

DIGITAL MULTMETER
HC -3500T
DISPLAY: 3/12 DIGIT
BASIC ACCURACY: 0.5%DC
DC VOLTAGE: 0-1000V
DC CURRENT: 0-20A
AC VOLTAGE: 0-750V
AC CURRENT: 0-20 A
RESISTANCE: 0-20M OHMS
TEMPERATURE: -20°C -
1200°C
CONTINUITY TEST,
DIODE TEST
TEMPERATURE
CAPACITANCE
FREQUENCY, hfe TEST,
DATA HOLD.
013000...was $169.00
now only $149.00

ANALOGUE
WORKHORSE

 Fuse and Diode protection
 hFE measurements 0 -1000
( By x 10 range)
 Mirror scale for more
accurate reading.
RANGES
 DC Voltage: 0 - .1, 0.5, 2.5,
10, 50, 250, 1000V.
(20k ohm/v)
 AC Voltage: 0 - 10, 50. 250,
500V, 1000V (8kohmN)
DC Current: 0-0.05, (50uA)
2.5, 25, 250mA
 Resistance:
0-2K 20K, 2M 20M ohm
 Load Current:
0-150uA, 15mA, 150mA
 Load Voltage:0-3V
 Volume Level:
-10- + 22dB - + - 62dB
 DC Current Amplification
Factor: (hFE) 0-1000
ACCURACY
 DC Voltage & Current:
Within +/-3% f.s
 Resistance: Within =/-3%
Of arc.
 Battery: 1.5V (um -3) 2pcs.

9V (oo6p) 1 pc
 Fuse: o.5A, 50 x 20mm
 Diode: 4148 x 2
 C.C: 0.04uff x 50V
 Size: 147 x 99 x 57mm
 Weight: 400g
approximately
Q11020 $59.95

ANALOGUE / DIGITAL
MULTIMETER
 HC - 505DB 3 1/2 DIGIT
 Basic accuracy: 0.5%DC
 DC Voltage: 0 - 1000V
 DC Current: 0-10A
 AC Voltage: 0 -750V
 AC Current: 0 - 10A
 Resistance: 0 - 20M ohms
 DC AC DMS:-45dB - +50dB
 Temperature: -20°C -
1200°C
 AC Freq Spread: 50 Hz -
2KHz Continuity Test, Diodi
Test.
Q13020.... ....... $169.00

PICK UP YOUR FREE
1992 MAIL ORDER
CATALOGUE FROM

ONE OF OUR STORES!

20 MHz DUAL TRACE OSCILLOSCOPE
CTR DISPLAY:  150 mm rectangular
VERTIACAL DEFLECTION:
 Deflection Factor: SmV to 20V / Div on 12 ranges in 1-2-5 step with
fine control
 Bandwidth DC: DC to 20 MHz (-3dB) AC: 10Hz to 20 MHz (-3dB)
 Operating modes CH -A, CH -B, DUAL and ADD (ALT/CHOP L202 only)
 Chop Frequency: 200 KHz Approx.
 Channel separation: Better than 60dB at 1KHz
TIME BASE
 Type: Automatic & normal triggered in automatic mode, sweep Is
obtained without input signal
 Sweep Time: 0.2m Sec to 0.5 Sec/ Div on ranges in 1-2-5 step with fine
control and X -Y.
 Magnifier: X5 at all times.
TRIGGERING
 Sensitivity Int: 1 Div or more Ext: 1Vp-p or more.
 Source: INT, CH -B, LINE or EXT
 Triggering Level: Positive and Negetive, continuously variable level;
Pull for Auto.
 Sync: AC, HF Rej, TV (each + or- ) at TV Sync. TV -H (line) and (frame)
sync are switched automatically by SWEEP TIME/Div switch.
HORIZONTAL DEFLECTION
 Deflection factor: 5mV to 20V/ Div on 12 ranges in 1-2-5 step with fine
control
 Frequency response: DC to MHz (-3dB)
 Max Input Voltage: 300V DC + AC Peak of 600V p -p
 X -Y operation: X -Y mode is selected by SWEEP TIME/ Div switch.
 Intensity Modulation 2 Axis: TTL Level (3Vp-p-50V) + bright, - dark
OTHER SPECS:  Weight: 7Kg Approx  Dimensions: 162 (H) x 294(W)
a 352(D)mm.
012105 NOW ONLY $675.00

LOGIC PROBES

LOGIC PROBES
 Useful for TTL or CMOS
hashigh and low Indicator
lads and also with pulse
memory.
 This Is a very handy tool
for the hobbiest or
serioustechnician for
tracing those hard to find
faults on logic boards.
011272 $19.95

LOGIC PULSER
 Can be used directly to inject
a signal Into logic circuits
without removing IC
 Compatible with TTL, DTL,
RTL, HTL, MOs and CMOS.
011274 $42.95

ROD IRVING ELECTRONICS
MELBOURNE: 48 Alleckett St. Ph: (03) 663 6151. Computer sales:
Ph 639 1640
NORTHCOTE : 425 High St. Ph: (03) 489 8866
SYDNEY: 74 Paramatta Rd. Stanmore. N.S.W.
Ph: (02) 519 3134
MAIL ORDER: 56 Renver Rd. Clayton Vic, 316&
Ph: (03) 543 7877
Mail Order Hotline: Ph: 008 33 5757.
All sales tax exempt orders IL wholesale
inquires to:RITRONICS WHOLESALE,
56 Renee,' Rd, Clayton, 3168.
Ph. (03) 543 2166. (3 lines) Fax: (03) 543 2648.
MAt ORDER RRESPONDENCE
P.O BOX 620, CLAYTON, VICTORIA, 3168.
Errors & ondeelons incepted. Price. & epecIficatIons subject to clung. IBM.
C'. xr. AT. are registered frademseiui of
International Boolneee NIsclilnea
Apple le s trademark of Apple Cooperation.



Circuit & Design Ideas
Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits
have not been built and tested by us. We therefore cannot accept responsibility, enter into correspondence or provide further information.

Audible temperature
and oil alarm

I installed this circuit in my 1978
Gemini after realising that, while driving
in heavy traffic, I was glancing at the in-
struments only about once per five
minutes (or even longer).

In those minutes, a blown radiator hose
or failed oil pump could result in a
destroyed engine. (On a bright summer
morning, even an oil pressure warning
light could easily go unnoticed.)

The main problem in my car, and
probably in many others, is how to con-
nect an audible alarm to the temperature
gauge without interfering with its opera-
tion. The needle of the gauge itself is
driven by a tiny bimetallic -strip wound
with a resistance wire heater, which
responds to the current flowing through it
and the temperature -sensing NTC ther-
mistor mounted on the engine.

Because this arrangement makes the
gauge inherently sensitive to ambient
temperature, it is fed from a so-called
`voltage regulator', which is really a
second electrically -heated bimetallic strip

in the instrument housing. This continual-
ly opens and closes a pair of contacts con-
nected to its own heater - it is this pulsed
voltage which drives the temperature and
fuel gauges. Hence this circuit uses IC la
to compare a voltage, derived from the
gauge/temperature sender voltage divider,
with an adjustable reference voltage.
When correctly set up, this results in a
pulsed 12V output from ICla, which
drops to zero when the engine tempera-
ture exceeds the preset limit.

The pulsing 12V from IC la holds the
22uF capacitor charged, and its voltage is
compared with a reference value of about
7.5V by IC1b, whose output remains low
under normal conditions. The 1M/22uF
combination gives a long time constant of
about 15 seconds. This is necessary to
avoid false alarms, because the instru-
ment 'voltage regulator' is extremely er-
ratic, and can disappear for several
seconds at a time.

If the oil pressure warning switch
closes, it instantly has the same effect as
the 22uF capacitor discharging. Both
result in the output of IC1b going high,
which allows IC2 to begin oscillating at

one cycle every few seconds. Because
IC2's output is coupled via the 10uF
capacitor to the piezo beeper (Dick Smith
catalog No. L-7024, in my case), this
produces an attention -getting, but
reasonably pleasant, 'chiming' sound.

The 16V zener diode is there to
prevent potential damage to the ICs
from the transient voltages which in-
habit car electrical systems.

The setup procedure is simple. Turn the
alarm temperature pot fully clockwise,
and then, with the engine at normal
operating temperature, turn it anticlock-
wise until the LED stops flashing, and
then turn it back a small amount clock-
wise. This process may require some 'fine
tuning' to compensate for engine
temperature variations in very hot or
cold weather.

The test button is optional. It simulates
an excessive engine temperature which
should stop the LED flashing and give an
alarm about 15 seconds later. I've found it
provides an interesting diversion while
waiting for the traffic lights to change!

Bob Parker,
Carlton, NSW $45

TEMP

SENDER 22k

TEST
BUT TON

OIL
PRESSURE

SWITCH

1)JF =
16V

G 7 k
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16V
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16V
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1k PIE ZO
BEEPER

12V

1.7)JF

16V
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100mA
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OGND

114g941151916194.

DREAMED UP A GREAT IDEA?
If you have developed an interesting circuit or design idea, like those we publish in this column, why not send us in the

details? As you can see, we pay for those we publish - not a fortune, but surely enough to pay for the effort of drawing out
your circuit, jotting down some brief notes and popping the lot in the post (together with your name and address) and send
them to Jim Rowe at -

Electronics Australia,
PO Box 199,

Alexandria, NSW 2015
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Modified Funway doorbell
Recently, I built the 'Ding-Dong Doorbell' kit, featured in the

Dick Smith book Punway into Electronics', volume 2. I was not
satisfied with two aspects of it, so I modified them.

Firstly, the circuit draws a significant current all the time (i.e.,
even when the pushbutton isn't pressed) - in the order of
around 7mA. This would completely flatten the battery in only a
few days. And secondly, the 'cling-dong' sound produced by the
unit was 'out of tune' and a bit irritating. The operation of my
modified circuit is as follows.

When PB1 is pressed, C6 immediately charges through diode
D3. This provides bias for transistor Ql, which is wired as a cur-
rent amplifier, providing current to the IC. When the pushbutton
is released, transistor bias is maintained by C6, which has only to
deliver a very small current, due to the high gain of Ql, to pro-
vide power for the `dong' sound. This capacitor then discharges,
eventually cutting off Q1's conduction. Resistor R6 assures
that the collector -base leakage current will not allow Q1 to
conduct. The 'ding-dong' sound was made more pleasant by
adding C4, C5 and R7. (These added components are all
marked with an `*'.)

It is easy to modify an existing circuit, as these components are
simply added in parallel. They can easily be soldered on the track

On/off lighting switcher

This circuit is designed to give manual
control to the 88RW12D triac controller -
board published in EA (August 91). This
board was designed to be controlled by
computer output, with an MOC3021
opto-coupled triac driver used to provide
isolation. But I use manual switching to
control lighting via these boards. In my
case, the triac boards sit up in the lighting
rig, and switching signals are conveyed
over light duty cables to the triacs. This
way the mains runs are very short, and
all the mains wiring is up in the rig.
Only minimal cabling is required to the
lighting operator.

My controller consists of two
momentary -action switches which latch
an output `on' or `off' as required. An
added feature (and the reason for the
complexity of the circuit) is that a
second press of the 'off' switch will turn

side of the PCB. To add the circuit around Q1 involves cutting
one track on the PCB. If you are building the circuit from
scratch, select the combined value to replace the pairs of com-
ponents, R1/R7 (39k), C1/C5 (15nF) and C2/C4 (22uF).

Ron Steinfeld,
Glen Waverley, Vic $30
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the output 'on' for the duration of the press.
This feature is very useful in party/band/
theatrical lighting where a very quick, or
controlled 'flash' is required.

The circuit uses a 4027 dual JK flipflop,
a 4043 quad RS flipflop and a 4011 quad
NAND gate. Package economy can be
realised when building in multiples of
four circuits, which conveniently cor-
responds to the number of circuits on the
EA 88RW12D board, with which it is
designed to mate. Note that an earlier ver-
sion of this board, 88RW12C, was pub-
lished in EA in Feb. 89. In this version,
the triac is activated by a negative signal,
not the positive one used by the revamped
88RW12D board. The output of my con-
troller would have to be inverted to mate
with the earlier version.

The channel is turned on by pressing
the 'on' switch SW1. This 'sets' ICla and
resets' (clears) IC lb. No debouncing of

the switch is required - you can't turn it

\ 

OUT TO
TRIAC BOARD

any further on! The (low) Q -bar output of
ICla is NANDed in IC3a with the (high)
output of IC3b, resulting in a logic 1 on
the output of IC3a. This turns on the opto-
coupled triac.

Pressing the 'off' switch SW2 turns the
channel off. Because of its dual purpose,
the 'off' switch must be debounced, which
is performed by IC2a. The positive edge
of IC2a's output clocks both JK flipflops,
and because of their different JK inputs, it
turns ICla off, but has no effect on IC lb.
Since the Q output of IC la is now low, the
NAND network turns IC3a's output off.
Note that while a capacitor could have
been used to provide the de -bounce, it
would not be as reliable as the flipflop op-
tion, and in a theatrical application for
instance, reliability is critical.

On the next press of the 'off' switch, the
JKs are clocked again. IC la remains
reset, while IC1b sets, due to the high
which appeared on the latter's J input
after ICla reset. The pulse from PB2 is
NANDed with the high Q output of IC lb,
so the main output comes on for the dura-
tion that the 'off' switch is held pressed.

Further presses of the 'off' switch have
no effect on the flipflops, but through the
NAND network, they will continue to
turn the output on while SW2 is pressed.
A press on the 'on' switch SW1 will tog-
gle both flipflops, resetting the circuit to a
latched -on output. Both switches I used
were momentary -action, SPDT PCB -
mounted versions. In the Parnell catalog
they are Nos.145-213 and 145- 214. The
different numbers designate different
colours only.

Greig Sheridan,
Ashfield, NSW $40
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Construction Project:

LOW COST 1MHZ
PULSE GENERATOR
Here's an updated and improved design for an easy to build, general purpose pulse generator. It of-
fers many of the features found on expensive commercial generators, but at a fraction of their cost.
You can use it for fast evaluation of wideband amplifiers and filters, adjusting the frequency compen-
sation of scope probes and other attenuators, and of course troubleshooting and development work
in digital circuits.

by JIM ROWE

The idea for this project came a few
weeks ago, when I was testing another
project I'm currently working on. I
needed a reliable source of both single
pulses and continuous pulses of varying
amplitude, to check out part of its opera-
tion. It reminded me that there was one
test instrument my home workbench has
lacked for quite a while: a general pur-
pose pulse generator. They're not the sort
of instrument you use every week, but
when you do need one, almost nothing
else will do the job...

Today's commercial pulse generators
are far too expensive to consider for per-
sonal use, of course. And few of us need
their 100MHz-plus frequency range and
sub -nanosecond rise and fall times, in any
case. That tends to leave only one option
- building one yourself.

Long-time readers will no doubt recall
that we've presented general purpose
pulse generator designs in EA in the past.
But when I looked back through our files,
the last one was in November 1979 -
over 12 years ago. Although this was an
attractive and very cost effective design at
the time, with some quite innovative cir-
cuit ideas, it has inevitably become a bit
dated in the intervening years. With the
benefit of hindsight it also turned out to
have a couple of shortcomings, particular-
ly by modem standards.

It was clear that if I wanted to build a
small pulse generator for my own
workbench, one that took advantage of
the latest devices and was really cost ef-
fective, I would need to develop a new
one myself. So I put the other project
aside for a couple of weeks, and came up
with the design presented here.

I make no great claims of originality for

the design. It is based fairly closely on the
one of November 1979, but with various
changes and enhancements - virtually
all of which are designed to improve its
performance and/or reliability.

For example modem 74HCXX devices
are now used instead of the 7400C
devices in the original, to achieve a 10:1
increase in frequency range and a similar
reduction in rise and fall times.
Similarly an additional chip is used, al-
lowing the provision of things like fully
debounced pushbutton triggering for reli-
able 'single shot' operation, and a 5052
output for the scope trigger output as well
as the main output.

The nett result is a very handy gener-
ator which has a frequency range of from
1Hz to 1MHz, plus single -shot; a pulse
width adjustable from 350ns to 100ms;
adjustable delay on the main output, rela-
tive to the scope trigger output, and vari-
able again from 350ns to 100ms; output
pulses which can be varied in amplitude
from 1V to 10V peak (no load), with an
output impedance of less than 500 and
rise and fall times of around 4-5ns; a
choice of either positive- or negative -
going output polarity; and selectable AC
or DC coupling on the main output. In
short, a level of performance that makes it
more than adequate for most general pur-
pose pulse testing.

Despite this upgraded operation, the
new instrument still involves only
five low-cost ICs and a small power FET,
plus the smallest available power trans-
former. Everything fits in a standard plas-
tic case, with most of the circuitry on a
compact PC board.

And by my rough calculations, it
should all cost no more than about $80 -

a tiny fraction of what you'd pay for a
commercial generator.

Circuit description
The basic pulse repetition rate in con-

tinuous mode is set by a simple relaxation
oscillator, built around Schmitt inverter
Ula (U1 is a 74HC14 hex Schmitt in-
verter). The frequency of oscillation for
this type of oscillator is determined by the
feedback resistance and the shunt
capacitance from the input to ground. In
this case switch Si selects different
values of capacitance, to set the six re-
quired frequency ranges in decade
steps, while VR1 is used to adjust the
feedback resistance over a ratio of slightly
greater than 10:1, within each range. This
gives continuous frequency coverage
from slightly below 1Hz to slightly
beyond 1MHz.

Switch S2 is used to select either the
output from Ula for continuous opera-
tion, or that from Ulb when single -shot
operation is required. Ulb and Ulc are
connected as a simple R -S flipflop, with
their inputs connected to each side of the
pushbutton PB. This ensures that only a
single pulse is generated when PB is
pressed, regardless of any 'bounce' in its
contacts (and all mechanical switch con-
tacts bounce).

The triggering signal selected by S2 is
fed to the A -bar input of U2a, which is
one half of a 74HC221 dual non-retrig-
gerable monostable. Each time it is trig-
gered by the selected signal, either
continuously or a single time, U2a
produces a pair of output pulses -a posi-
tive pulse at the Q output, and a negative
pulse at the Q -bar output. The width of
both these pulses is identical, and is deter -
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mined by the capacitance between the RC
and Cx pins of U2a, and the resistance
from the RC pin to the +5V rail.

As before, a series of capacitors are
selected by a switch (S3), to provide six
ranges, while variable resistor VR2 is
used to vary the resistance over a ratio of
about 12:1 within each range. These con-
trols form the 'coarse' and 'fine' controls
respectively, for the effective delay be-
tween the scope trigger pulses and the
main output pulses. How this occurs
should become clear shortly.
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Here Is the schematic. As you can see, It uses only five ICs - of which two are voltage regulators. The output stage uses
a power MOSFET transistor to generate pulses of adjustable amplitude, with short rise and fall times.
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Pulse generator
to select the range capacitors, while VR3
varies the resistance - and because the
pulses from U2b are used directly to
generate the output pulses, the two con-
trols thus become the `coarse' and
`fine' adjustments for the width of the
output pulses.

By the way, Schottky diodes D1 and
D2 are to protect the internal circuitry of
the 74HC221 from damage due to stored
charge on the larger timing capacitors,
when the +5V supply rail drops (i.e.,
when the generator's power is removed).

You may have noticed from the pictures
that the front panel of the generator shows
the shortest delay and width ranges
marked as `10Ons', whereas earlier in the
article I noted that the shortest achievable
delay and width are in fact about 350ns.
The limit is actually set by the 74HC221,
presumably due to internal capacitance,
and significantly shorter delays or widths
cannot be achieved by further reducing
the values of C11/C19. All that this
does is give VR2/VR3 a slightly discon-
certing nonlinear action, wherein the min-
imum delay or width occurs not when
they are fully anticlockwise, but at a point
before that.

Despite the discrepancy the shortest
ranges have still been marked nominally
as `10Ons' , because the delay/width
values achieved at the `x10' end of the pot
travel for these ranges is around lus.

Switch S5 is used to select either the Q
or Q -bar output pulses from U2b, as these
provide a choice of either positive- or
negative -going polarities respectively.
(Note that the schematic suggests the op-
posite, but this is because there is a
polarity reversal in the rest of the output
circuit, and the small symbols indicate the
corresponding output pulse polarity.)

At the output of U2b and S5, of course,
the pulses are of fixed amplitude (about
5V p -p) and of relatively low power. The
remaining signal circuitry is used to pro-
vide power amplification, and also to
allow the amplitude to be varied between
about 1V and 11V p -p.

The output stage itself is virtually the
same as that in the 1979 design, with
an enhancement -mode power FET (Q1)
used as the high speed current switch-
ing element.

Q1 can be either the Supertex VN1OK
device currently available from Dick
Smith Electronics, or the Siliconix
VN88AF which is available from firms
such as Jaycar and Altronics. The lower
rated Siliconix VN66AF and VN46AF
would also be quite suitable, if available.

Despite their relatively low cost, the
VN1OK and the VN88/66/46AF devices
are all capable of switching up to 500mA
of current through 5052 loads, with typical
rise and fall times of around 4ns. This
makes them ideal for our purpose here.
Although the VN1OK device comes in a
TO -92 package and the other devices in a
TO -202 package, luckily they also have

Here is the rear view. At left is the IEC
mains Input connector and fuse
holder, while the connector at right is
for the scope trigger output.

virtually the same pin configuration. Q1
is connected as a shunt switch, essentially
across the output, with paralleled drain
load resistors R8 and R9 establishing the
generator's output impedance. Q1 is
turned on and off by the pulses from S5,
fed to its gate via the inverters of U3
(another 74HC14 Schmitt inverter).

The reason for using inverters U3a-f in
the configuration shown is to prevent
loading on the selected output of U2b,
and also to drive Ql's gate from a suitably
low impedance. This counter -acts the ef-
fect of Miller (drain -gate) capacitance
within the FET itself, and ensures that we
achieve the fastest switching. To avoid the
need for high power compensated out-
put attenuators, the adjustable output
pulse amplitude is achieved by simply
varying the drain supply voltage fed
to the power FET.

This is done using U5, a readily avail-
able LM317 adjustable regulator. Variable
resistor VR4 is used to vary the effective

This view inside the case shows the front panel control and the wiring from them to the PC board.
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An overall view inside the generator, showing where everything goes. Note the small plate of sheet aluminium used to
mount the power transformer, and the insulating sleeves over all of the 'live' mains connections.

drain voltage for Q1 between about 1V
and 11V, giving the same approximate
range in unloaded peak -peak output pulse
amplitude. Note that for minimum over-
shoot, undershoot and ringing on the out-
put waveform, R8 and R9 should be
non -inductive resistors.

However suitable resistors are not easy
to obtain, and standard 1W composition
types will probably have to be used by
most constructors. Typically these will
result in about 10% over- and under-
shoot, plus a small amount of ringing,
when the generator output is loaded with
a matched non -inductive 500 load.

Output coupling capacitors C30 and
C31 are used to block the DC component
across Q1, when required. C31 is con-
nected in parallel with C30, to shunt the
latter's internal inductance. S6 shorts

them both out when the negative peaks
need to be clamped at close to earth
potential, while R10 acts as a bleed resis-
tor to allow charging of C30-31 when
there is no DC load.

Power supply for the generator is
provided by a low cost 12.6V/150mA
transformer, feeding a bridge rectifier
using diodes D3 -D6, and reservoir
capacitor C29. This provides an unregu-
lated voltage of about +18VDC under
typical no load/low loading conditions.
Regulator U4, a 7805, is used to derive
the regulated +5V required by Ul, U2
and U3, while U5 feeds the output stage.

I should point out that strictly speaking
the 150mA rating of the '2851' trans-
former used is not quite high enough.
Ideally a transformer with 200mA or
higher rating would be preferred, because

the peak current drawn by the output
stage for maximum output amplitude is
around 200mA, and as a result the
average current rises above 150mA for
output pulse duty cycles less than 50%
with a 500 load, or 25% when the gener-
ator is unloaded.

In practice the 150mA transformer not
only runs at quite a low temperature, but
rarely seems to limit the generator's per-
formance. In fact the only small com-
plication is that when the generator is
loaded with 5052 and called upon to
deliver pulses with a duty cycle of less
than 50%, the maximum loaded output
tends to limit at a little over 5.3V p -p -
with a small amount of 100Hz ripple
modulation evident on positive peaks.
This is of course due to droop of the +18V
unregulated rail, as a result of the
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transformer's regulation. For most people
this isn't likely to be a problem, but if it
worries you, it can be obviated by using a
transformer with a higher rating.

Most of the readily available 1A -rated
`2155' types will in fact fit into the gener-
ator's case, if you wish, although they're
somewhat larger and more expensive. In-
termediate sizes are actually available, if
you look around, and as you'd expect
these are generally neither as large nor as
expensive as the lA size.

Jaycar Electronics carries a 500mA unit
(MM -2013), while Perth supplier
Alironies also stocks both a 300mA unit
(M 2852) and a 500mA unit (M 2853). I
haven't tried any of these intermediate
sizes, but they would probably be quite
suitable.

Construction
As you can see from the pictures, the

complete generator fits into a standard
plastic instrument case measuring 200 x
160 x 70mm (or 200 x 160 x 65mm).
With the exception of the controls, con-
nectors, power transformer and mains
fuse holder, all of the components mount
on a printed circuit board measuring 166
x 64mm and coded 92pg4.

This mounts horizontally just behind
the front panel, with short lengths of
hookup wire used to make most of the in-
terconnections. The only exceptions are
the connections to the main and trigger
output connectors, which use short
lengths of 500 coax.

To make all of the off -board connec-
tions easier, I recommend the use of PCB
or 'matrix board' pins. These allow the
complete PCB assembly to be wired and
mounted into the case, before the inter -

A close up of the output stage section of the generator PC board. Note the two
one watt resistors R8 and R9, mounted a few millimetres above the board to allow
better cooling. On the other hand, FET 01 is mounted as close as possible to the
board (without stressing its leads), to minimise lead inductance.

connections are made. A total of 42 pins
are required. Note that there is a single
short wire link on the PCB, just to the rear
of C10 and U2.

Fitting the components to the PCB
should be quite straightforward if you
use the overlay/wiring diagram and
photographs as a guide. As usual it's a
good idea to fit the low profile parts
such as resistors and diodes first, fol-
lowed by the capacitors and finally the
ICs and power FET - taking care with
the orientation of all polarised parts
such as diodes, tantalum and
electrolytic capacitors, and of course
the ICs and FET.

The only on -board components which
become warm during normal operation
are the two 1W resistors R8 and R9,

together with the output stage regulator
U5. The latter needs no special heatsink-
ing, as its dissipation is quite low, but I
recommend fitting R8 and R9 so that their
bodies are about 3mm above the top of
the PCB, to allow easier convection cool-
ing. Don't mount them any higher than
this, though, because this will increase
lead inductance and degrade the output
stage performance.

Needless to say the output FET Q1
should also be fitted quite close to the
PCB, to minimise its lead length. The
same applies to most of the small com-
ponents, especially the IC supply
bypass capacitors (C10, C33 and C34),
C31 and C32, and all of the smaller
timing capacitors.

By the way if you're using a VN88AF

As usual here is the PCB pattern, reproduced actual size for those who wish to etch their own board.
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Use this overlay/wiring diagram as a guide to both placing all of the
components on the PC board itself, and making the connections to the
off -board components.

Here is the front panel artwork actual size. The
small marks at each end indicate where the
panel is aligned for the Dick Smith Electronics
case, which is shorter in height than that sold
by Jaycar and Altronics.
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power FET for Q1 instead of the VN1OK,
it should be orientated so that its side with
the chamfered corners faces inwards -
i.e., towards R10.

The same applies to its lower -voltage
equivalents the VN66AF and VN46AF,
should you find yourself with one of
these.

All of the generator controls fit on the
front panel, along with the main output
connector. I have produced artwork for
the front panel, which can be used to
produce a `Dynamark' (Scotchcal) dress
panel for a professional look.

Note that the artwork is designed to suit
either of the plastic instrument cases cur-
rently available, one of which is 70mm
high and the other 65mm high. The short
lines at either end of the artwork indicate
where the top and bottom of the shorter
front panel are aligned.

To prepare the front panel, I recom-
mend drilling and reaming all of the holes
first, using the various switches, pots and
connector as guides. Then fit the
Dynamark panel carefully, after which
you can trim its edges and cut its holes to
match those in the plastic panel. Then,
after cutting the various control shafts to
length and removing all burrs, you can fit
the controls and connector - taking care
not to scratch the Dynamark panel when
you tighten the fixing nuts.

It's quite easy to make the connec-
tions between the PCB and the front panel
controls with the PCB already mounted in
the case, providing you've used PCB
pins. First the front panel is laid face
down, immediately in front of the case,
and short lengths of hookup wire used to
make the connections to the four pots
and the pushbutton.

The output connector can also be wired
up to the PCB pins near C31, using a
short length of 5052 coax and noting that
the earth braid of the coax connects to the
PCB pin nearer Ql.

Then the front panel is swung up, and
maneuvred into its correct mounting slot
in the lower half of the case. This allows
the connections to be made to the
switches on the upper half of the front
panel. Use the shortest practical lengths
of hookup wire for the higher frequency
ranges and shorter delay/width ranges, to
minimise wire inductance. Similarly keep
the leads to S5 and S6 reasonably short,
for the same reason.

The rear panel components and power
transformer can be fitted last. I have used
a panel -mounting IEC mains plug to
simplify the mains wiring, as you can see.
This mounts on the rear panel along with

Semiconductors
4 1N4001 or similar diode
2 5082-2800 Schottky diode
1 VN1OK or VN88AF power MOSFET
2 74HC14 hex Schmitt inverter
1 74HC221 dual monostable
1 7805 fixed 5V regulator
1 LM317 variable regulator

Resistors
All 1/4W 5%: 68Q, 2204 47052, 2 x 2.2k,

4.7k, 2 x 10k
2 100Q 1W (pref. non -inductive)
1 5k linear pot
2 25k linear pot
1 50k linear pot

Capacitors
2 15pF NPO ceramic
2 180pF NPO ceramic
2 390pF NPO ceramic
1 1.8nF metallised polyester
2 3.9nF metallised polyester
1 18nF metallised polyester
1 33nF metallised polyester
2 39nF metallised polyester
2 56nF metallised polyester
5 0.1uF met. poly or monolithic
1 0.15uF metallised polyester
3 0.33uF solid tantalum
2 0.47uF solid tantalum
1 1.5uF solid tantalum

3 3.3uF solid tantalum
1 15uF solid tantalum
2 470uF 16VW PCB mtg electrolytic
1 1000uF 16VW PCB mtg electrolytic
1 2200uF 25VW PCB mtg electrolytic

Miscellaneous
1 Plastic case, 200 x 160 x 70(65)mm
1 PC board, 166 x 64mm, code 92pg4
1 Power transformer, 240V to 12V at

150mA or more (see text)
3 Single pole 6 -position rotary switches
1 SPST miniature toggle switch
2 SPDT miniature toggle switch
1 SPDT miniature pushbutton
2 BNC sockets, single hole panel

mounting
1 IEC mains plug, panel mounting
1 Cartridge fuseholder, panel mounting
7 Small instrument knobs

Front dress panel, to pattern supplied (or silk
screened and punched front panel);
rectangle of 1mm aluminium sheet, 110 x
40mm;
two lengths of small diameter 5052 cable,
about 75mm long;
solder lug;
7 x 3mm machine screws, with nuts and star
lockwashers;
varnished cambric or heatshrink sleeving;
insulated hookup wire, solder, etc.

the fuse and the trigger output connector
(at the far end).

The power transformer is mounted on a
small plate of lmm aluminium sheet,
measuring 110 x 40mm. This is fixed into
the bottom of the case via self -tapping
screws, like the PCB, and the transformer
mounted on the plate in turn using 3mm
machine screws, star lockwashers and
nuts. Also attached firmly and separately
to the plate is a solder lug, again using a
3mm machine screw, star washer and nut.
This allows the transformer frame to be
reliably earthed, for safety.

I elected to earth only the transformer
frame, by the way. The generator circuitry
itself is allowed to 'float', as this general-
ly causes fewer problems when using it
for testing equipment. This approach does
rely on the primary/secondary winding
insulation of the transformer to ensure
your complete safety, and virtually all
types currently available are rated to
withstand at least 3.5kV. However if you
wish, the earthy side of the generator out-
put can be wired back to the earth lug on
the transformer mounting plate - which
should ensure complete safety.

The connections to the lugs on the
mains connector, fuse and transformer
primary (if this doesn't have captive
leads) should all be fitted with insulating
sleeves to prevent any chance of acciden-
tal contact when the case is open. The
sleeves also prevent accidental contact by
any of the low voltage wiring, should it
come adrift. The insulating sleeves can

either be of tight -fitting varnished
cambric, as visible in the pictures, or heat -
shrink plastic.

After fitting the transformer and rear
panel, and making the mains wiring, don't
forget to connect the 12.6V secondary
leads to the PCB input pins near C29. The
unused secondary centre -tap of the trans-
former is fitted with a short sleeve over
the end, coiled up out of the way and held
in place with a small nylon cable tie.

The trigger output connector is also
wired up to the PCB pins near C9 - and
note that in this case the 'earthy' pin is
that nearer the corner of the PCB.

Testing it
Your pulse generator should now be

complete, and ready for the next step: con-
necting the power and ensuring that it is
operating as it should. But before doing so
you may want to check your wiring careful-
ly, just to make sure everything agrees with
the wiring diagram. A mistake could result
in a mined IC or other component...

Assuming all seems to be OK, first set
up the various controls as follows. Fre-
quency coarse switch, fully clockwise
(100kHz); delay and width coarse
switches, fully anticlockwise (10Ons); fre-
quency, delay and width pots, fully an-
ticlockwise (x1); amplitude pot, fully
anticlockwise. Switch S2 should be set
for continuous operation, and S5 for posi-
tive polarity. (S6 is not critical.)

Now connect both the main output
and trigger outputs to the two inputs
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Using pulses for testing
Pulses are well suited for convenient testing
of analog circuit performance, because a
perfect pulse consists of two instantaneous
'step' transitions, and in theory a circuit re-
quires an infinite bandwidth to convey these
faithfully. In addition, such transitions tend to
provide a 'shock' stimulus for circuits, trig-
gering them into oscillation if they have a
tendency towards instability.
Of course there is no such thing as a perfect
pulse. Real -world pulses tend to resemble
the diagram, with such characteristics as
finite rise and fall times (each measured be-
tween the 10% and 90% points), overshoot
and undershoot, ringing and tilt or droop.
However even pulses with these known
shortcomings can be used for circuit testing
- by taking careful note of the way they are
changed by the circuit.
Essentially, the rise and fall times are in-
dicators of a circuit's bandwidth. The usual
rule of thumb is:
Fo = 0.35/Tr
where Tr is the rise time or fall time, and Fo
is the frequency at which the response falls
to -3dB. If Tr is in microseconds, Fo will be
in megahertz. So a rise time of 3.5us im-
plies a bandwidth of 100kHz, a rise time of
35ns a bandwidth of 1MHz and so on.
In practice, however, the pulses used to test
a circuit already have a finite rise and fall
time (about 4ns with the generator
described here). In addition, the oscillo-
scope used to observe and measure the
pulses will also have its own rise and fall
times, associated with its deflection
amplifier bandwidth (and knowing the scope
bandwidth, its rise and fall times can qe
found from the above expression). The rise
and fall times observed and measured on
the scope will therefore correspond to the
resultant of all three: the generator, the cir-
cuit and the scope.
It turns out that the resultant rise and fall
times in such a situation are given by the
square root of the sum of the squares of the
individuaLfise tires: 2
Tr = -4(T1 +T2 +T3 )

OVERSHOOT RINGING TILT, DROOP
OR SAG
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where Tr is the (observed) resultant rise
time, T1 is the input pulse rise time, T2 is
the circuit rise time and T3 is the scope rise
time. So if we know the rise time of the input
pulses and that of the scope, that of the cir-
cuit under test can be easily calculated.
Of course if the rise time of the input pulses
and the scope are both quite short com-
pared with that of the circuit, the resultant
will be very dose to that of the circuit itself
- and the simpler first expression can be
used.
As well as being a measure of circuit
bandwidth, the rise time of pulses can also
indicate the circuit's slew rate - how fast its
output voltage can change (usually quoted
in volts/microsecond).
The degree of tilt or droop present in the
pulses after they have passed through a cir-
cuit can also be used to judge the low fre-
quency response of the circuit - the poorer
the low frequency response, the greater the
tilt.
Similarly overshoot and undershoot of the
pulses, where present, indicates a peak in
the high -frequency response of the circuit;
while ringing indicates that the circuit has a
tendency towards instability and oscillation.
How rapidly the ringing decays is a
measure of the circuit damping and stability
margin.
So in short, a pulse generator can tell you
quite a bit about an analog circuit - quite
apart from its use in testing digital circuits.

of a two -channel scope, if one is avail-
able, with the scope's triggering set for
positive -edge operation, and from the
channel fed with the trigger pulses. If
only a single -channel scope is available,
connect the main output to its Y input
and the trigger output to its 'Ext
Trigger' input.

Just before applying the power, connect
a DMM or multimeter so it can monitor
the unregulated DC voltage at the cathode
of either D4 or D5. Then turn on the
power, and quickly check that the meter
reads around 18V.

If this is OK, quickly also use the meter
to check the voltage on the +5V line (at
say the cathode of D2), and on the adjus-
table voltage line (at the end of R8 or R9,
nearest U5).

The latter voltage should be around
+1V with the output amplitude pot in its
fully anticlockwise position. If all
seems well so far, try turning up the
amplitude pot with the meter still

monitoring the voltage at R8/R9. The
voltage should be adjustable up to a
maximum of about 11V.

Assuming that all voltages are in order,
you can now turn to the scope. Here you
should be greeted with a display of pulses
about 350ns wide, and at a repetition fre-
quency of close to 100kHz.

If you are using a two -channel scope,
you should be able to see both the trigger
pulses (fixed at just over 1V p -p) and the
main output pulses (variable between
about 1V and 11V p -p, with no load con-
nected, and starting just after the trailing
edge of the trigger pulses).

The apparent rise and fall times of the
main output pulses will depend on your
scope, of course. With a scope having a
bandwidth of 100MHz or better, they
should appear to be close to their correct
value of between 4 and 5ns. Scopes with
lower bandwidths will show them as
being rather slower (see box). If you turn
up the 'frequency fine' pot, you should be

able to increase the repetition frequency
to just over 1MHz.

Similarly if you turn up either the delay
or width pots, the trigger pulses or main
output pulses should increase in width ac-
cordingly - with the start of the main
output pulses varying with the width of
the trigger pulses. Note, though, that as
the delay and width controls are ad-
vanced, you'll need to reduce the frequen-
cy to prevent control interaction. For
example if you have the frequency set
for 1MHz, corresponding to a period of
lus, you can only set either the delay or
width controls for values up to lus -
otherwise every alternate pulse will be
lost, and the frequency will jump by
default to 500kHz.

This is a fairly standard requirement for
virtually all pulse generators. The rule of
thumb to remember is that for correct
operation, the delay and width settings
must be less than the period correspond-
ing to the repetition frequency. If all
seems well at this stage, you can check
the remaining frequency, delay and width
ranges. Then try the action of the pulse
polarity switch, which should cleanly in-
vert the output pulses.

Also the output coupling switch; in the
DC position this should fix the negative
peaks of the output pulses at very close to
zero volts, while in the AC position the
pulses should 'float' at a level where their
average value is at zero volts. In the latter
position the level will vary, depending on
the pulse duty cycle (set by the frequency
and width).

At this point only one more thing
should be left to check: the single -shot
operation. Check this by switching to
`single shot', whereupon the pulses
should disappear from the scope display.
Then press the single -shot pushbutton,
and you should see a single output pulse
each time the button is pressed. (You may
need to set the scope for 'normal' trigger-
ing rather than 'auto', to see the pulse
clearly, and also set the generator's
pulse width fairly long, so that the scope
timebase can be slowed down to make
the single sweep more visible.)

If you find that the pulses are not
generated when the button is pressed,
but instead when it is released, this is
merely due to the connections to the
button being transposed. To remedy the
problem, simply transpose the connec-
tions to the two outer contacts of the but-
ton - or easier still, transfer the lead
from switch S2 over to the
pushbutton's other outside lug.

And that should be it. If you now fit
the upper half of the case, your pulse gen-
erator should now be complete and ready
for use.
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Construction project:

New high quality
sub -woofer enclosure
Enjoy a new dimension of clean, powerful and extended bass response from your hifi system, with
this novel sub -woofer design. It uses a rugged 200mm driver in a specially -designed bandpass-style
cabinet, and can be built for a fraction of the price of equivalent commercial units.

by ROB EVANS

Many readers will have noticed designs
for sub -woofer enclosures popping up in
the pages of Electronics Australia over
the years, and will probably be aware of
just how much a hifi speaker system can
be improved by the addition of a dedi-
cated low -frequency unit. In general, the
smaller the size of the existing speakers,
the more the apparent improvement in
the system's low -end response when a
sub -woofer is added.

The two most recent designs, published
in August 1982 and September 1989,
were based on relatively standard vented
enclosures where the speaker radiates
directly into the listening area, and the
resonant properties of the cabinet/vent
combination control and extend the low -
frequency output.

This time -proven arrangement works
well, with both designs offering impres-
sive low -frequency characteristics rela-
tive to their size and cost.

In practice however, there tends to be a
distinct limitation in the acoustic quality
of this type of direct radiating sub -woofer,
which you only really notice when the
speaker's cone excursion becomes sub-
stantial. In this case the speaker starts to
suffer from cone flex and other non-
linearities due to the larger stresses in-
volved, which in turn produces quite
audible overtones or harmonic energy
outside the sub -woofer's normal range of
frequencies.

Unfortunately, the effect can be quite
clearly heard at higher power levels, and
tends have a corrupting influence on the
overall sound.

By the way, the fact that the higher fre-
quency signals have usually been
restricted by some form of low-pass filter
before being applied to the sub -woofer is
of little help here, since the anomalies are

produced by the speaker itself in response
to the low -frequency drive signals.

This problem is really only a limitation
in the design, rather than a fatal flaw,
since the effect will only become obvious
above a certain volume level - or as
mentioned above, for large cone excur-
sions. Nevertheless it's worth noting that
by the nature of acoustics, the speaker's
cone displacement will be greatest at the
lowest frequencies - exactly where a
sub -woofer is operating. So if you tend to
listen at medium -to -high volume levels,
there's a strong chance that these effects
would come into play.

As you've no doubt already guessed, it
was this line of thinking that led us to
consider other styles of design for our
new and updated sub -woofer project.

The most obvious way to reduce the
amount of cone travel at a given sound
pressure level (SPL) is to use a much
larger driver or a greater number of
drivers, which due to the advantage of
sheer cone surface area, can 'pump' the
required amount of air with far less move-
ment. Unfortunately, this in turn would
mean that to maintain the required low -
frequency response (say, down to less that
40Hz) we would need to use a much
larger vented enclosure, which is really
far too cumbersome and costly to suit
most of our needs.

With that idea knocked on the head, it
soon became clear that some kind of more
progressive design would be called for, if
we were to enhance the sub -woofer's per-
formance without a substantial size or
cost penalty. Fortunately, an very effec-
tive answer was waiting in the latest ver-
sion of Chris Strahm's LEAP software,
thanks to it's ability to develop and fully
analyse a double -tuned bandpass
enclosure.

Incidentally, LEAP is an acronym for
Loudspeaker Enclosure Analysis Pro-
gram, and is distributed by ME Tech-
nologies at Dyers Crossing, NSW -
phone (065) 50 2254 for more informa-
tion on this powerful computer -based
design software. The bandpass enclosure
that it can now analyse is a relatively new
development in loudspeaker system
design, and offers a number of potential
performance advantages for sub -woofers
in particular.

The bandpass design
As you can see from the associated

diagrams and shots of the final
enclosure, the bandpass arrangement
has the speaker simultaneously driving
TWO vented cabinets of quite different
internal volumes - one on each side of
the cone. In our case the smaller cabinet
is driven by the rear of the speaker
cone, while the larger box receives
energy from the front of the driver. The
two boxes are effectively driven in
push-pull.

In a normal vented enclosure, a
Helmholtz resonator is formed by the
air volume in the box (analogous to a
spring) and the mass of air in the port.
This is then driven by energy from
the speaker cone, which has its own
resonant properties in a given
cabinet, resulting in two coupled
resonant systems.

Without diving into the maths of this
relationship - there have been volumes
written on the full analysis of vented
enclosures, mainly based on the work of
A.N. Thiele and Dr Richard Small - it's
perhaps sufficient to say that in a properly
designed vented enclosure, the coupling
will both control the driver's resonance
and assist the acoustic output below this
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Not a speaker to be seen! The new sub -woofer uses two coupled vented enclosures
sharing a single driver (mounted inside the box), and radiates sound via four tuned
ports. Note that this shot of our prototype was taken during its development, and
the two upper ports are not in their final positions.

resonant frequency. It's interesting to note
that at these lower frequencies, most of
the acoustic output is supplied by the port
itself, in response to a relatively small
movement in the speaker cone.

In this situation the cabinet is virtually
acting as a pure Helmholtz resonator,
where the speaker cone is the driving
force and the port is the output. In fact it's
not unlike an acoustic transformer, in that
a low impedance driving force (the
speaker) is coupled to a high impedance
load (the outside air), enabling a small
movement over a wide area (the cone
travel) to produce a large movement in a
smaller area (the movement of the air in
the port). The end result is that for a given
acoustic output (SPL), we have much
smaller cone excursions.

This is in fact the effect used to ad-
vantage in the bandpass style of
enclosure. Assuming for the moment that
there is no interaction between the
cabinets, we can think of the speaker as
driving two Helmholtz resonators, each

with its own tuning and relationship with
the resonant properties of the driver itself.
In the case of our sub -woofer, the
resonators are tuned to around 33Hz for
the larger rear cabinet (which is driven
from the front of the speaker), and about
75Hz for the smaller front cabinet.

In theory then, we would expect the
acoustic output to be the sum of two
peaks, one at 33Hz and the other at 75Hz,
with a substantial sag in response be-
tween these points corresponding with a
much larger cone travel. Of course there
is in fact a great deal of interaction be-
tween the two cabinets via the speaker
cone, which as you can imagine, has a
complex set of characteristics in itself.

It's at this point that the inner workings
of the bandpass enclosure can no longer
be dealt with in such a simple way, since
these interactive relationships throw up a
whole new range of variables which will
effect the system's overall characteristics.
Fortunately however, LEAP takes all of
this into account and makes very accurate

predictions of how a bandpass enclosure
will react with a particular speaker.

By using LEAP's ability to fully ana-
lyse our proposed cabinet, it was a simple
matter to determine that the speaker's
cone travel was indeed very small at the
two tuning points, but only increased by a
moderate degree though the intermediate
frequencies. While the cone travel will
also drop to a low level at the cabinet
(Helmholtz) tuning point in a vented
enclosure, the average excursion over the
area of interest (say 40Hz to 100Hz) was
much lower in the bandpass design.

The bandpass enclosure also offers a
natural high -frequency roll -off at frequen-
cies above the upper tuning point,
presumably due to internal cancellations
between the energy in the two cabinets.
This too is quite an advantage for a sub -
woofer, since the unwanted frequency
range (say, above 150Hz) is already
severely attenuated before any electronic
filtering is applied. This in turn allows the
use of a filter which may have only a
moderate slope or is set at a higher fre-
quency, resulting in less phase anomalies
and other audio side -effects.

Since the sub -woofer's natural high fre-
quency roll -off appears to be due to some
form of internal cancellation, it's hardly
surprising to find that there are a number
of recurring peaks in the output at much
higher frequencies, since the energy is
likely to be in -phase at some point. In fact
LEAP predicts these effects, and shows
the first peak occurring at around 1kHz
with an amplitude that is around 20dB
less than the energy in the
`fundamental' area. Further peaks occur
at higher frequencies, but with even less
amplitude.

All this really means is that despite the
bandpass enclosure's inherent (and very
handy) low-pass filter effect, we should
still use an external filter in the signal
chain to reduce the available energy in the
mid -range area. By the way, LEAP also
predicts the likelihood of standing waves
occurring inside the tuning ports at higher
frequencies, which is further evidence of
the need to reduce the level of any input
signals which may promote these effects.

The driver
While any number of loudspeakers can

be made to work in a bandpass enclosure,
with varying degrees of success, the
driver for a modestly -sized sub -woofer
should have parameters which fall into a
defined range. Namely, it should have a
low free -air resonance (say, less than
45Hz), a moderate Qts (less than 0.5), and
a reasonably small Vas figure. These
values will mostly effect the low -fre-
quency extension, the smoothness of the
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Subwoofer
response, and the size of the required
cabinet, respectively. In fact, these
guidelines are valid for both bandpass
and normal vented enclosure designs.

Our search for a suitable driver ended
with a rugged 200mm unit imported by
Jaycar Electronics, who market the
speaker as intended for sub -woofer ap-
plications - although there's no reason
why it couldn't be used in more conven-
tional speaker systems.

The driver concerned carries the
brandname 'Max Sound', and is currently
listed in the Jaycar catalog as CW-2150. It
sells for $99.50, and as this is the main
outlay for the sub -woofer the overall cost
therefore compares very well with com-
mercial equivalents.

Jaycar kindly sent us a sample, and
after some testing we found that it offered
a free -air resonance (Fo) of 41Hz, a Q -
factor of 0.44, an 'equivalent compliance
volume' (Vas) of 45 litres, and a very re-
spectable efficiency figure of around
90dB (for 1W at 1M). Physically, the
driver sports a large magnet assembly, a
generously sized voice -coil, a compliant
butyl rubber suspension system, and a
power rating of 80W RMS. All in all, this
was quite suitable for our needs.

While the three main parameters men-
tioned above (Fo, Qts and Vas) can be
used to derive the design for a suitable
vented enclosure without too much
trouble, the bandpass enclosure and its
complex tuning interactions is really quite
different story - it would have required
many days of trial and error testing to ar-
rive at a suitable cabinet. Needless to say,
we left this up to the computing power of
LEAP, which considers some 20 -odd
speaker parameters in its enclosure
analysis routine.

By the way, these parameters can be
calculated by LEAP itself using im-
pedance data imported from its sister
software/hardware package LMS
(Loudspeaker Measurement System) -
which as it happens, is also available from
ME Technologies. With this system, all
you need to do is let LMS measure the
speaker's impedance curve in both free -
air and a sealed cabinet of a known
volume, then transfer this information to
LEAP - which subsequently processes
the data. And bingo, you have a full set of
parameters...

After some fine tuning with LEAP, we
arrived at a final bandpass enclosure
design featuring a 14 litre front compart-
ment and a 38 litre rear space, which
offered more than acceptable perfor-
mance for its modest overall size. Fur -

A view inside the enclosure's rear cabinet showing the ends of its two ports, and
how the speaker mounts into the baffle board. Note how rubber sealing tape has
been fitted to the end of the box to form a gasket for the rear paneL

ther testing with LMS on the completed
sub -woofer indicated that it has a smooth
and extended bass response, covering the
range from 35Hz to 120Hz within 3dB.

When correctly setup with an existing
stereo system we found the sub -woofer to
be particularly pleasing to the ear, with
the bass sounding very clean and ex-
tended, and showing no evidence of dou-
bling or stray upper harmonics - it was
as if the original speakers had suddenly
been swapped to much larger and higher
quality units.

We also noted the sub -woofer's high
sensitivity and ability to handle high
power levels without fuss.

In fact the room seems to set the upper
power limit rather than the speaker itself,
since we found that the sub -woofer would
happily keep producing more and more
very low -frequency energy in response to
an increasing drive level, to the point
where bits and pieces in (and of) the room
started audibly vibrating, moving, and
generally contributing to the sound! Suf-
fice to say, it should have more than
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The sub -woofer's frequency response measured in a typical listening room -
you really coudn't ask for better....

enough acoustic output to suit a typical
domestic stereo system.

The enclosure
As you can see from the assembly

diagram, our bandpass enclosure is a
rather more complicated arrangement
than the equivalent vented cabinet, and
not surprisingly it will be slightly more
time consuming to construct. However, if
you have anything more than the most
basic woodworking skills and tools, and
use a little patience and planning, you'll
have the cabinet together in short order.

The prototype enclosure was con-
stricted from 19mm high -density particle
board (known as MDF in the trade), using
simple butt joins between the panels
rather than the more complicated mitred
or recessed methods. We found that if
each join is both glued and screwed
together, the cabinet will t; both sturdy
and air -tight, without the need for sophis-
ticated joinery or additional cleats and
bracing - and above all, it makes for a
much simpler construction techi .que.

However, note that all of the above as-
sumes that the actual panels :lave been cut
with a reasonable degree of accuracy and
have clean, straight edges which ih at
90° to the main surface.

If you don't have the skills or facilities
to produce reasonably true panel cuts,
your local timber merchant (where you
may have purchased the board) or joinery
shop should be able to help. In this case,
take in a plan showing the exact size of
each panel and how they might be cut
from a standard sheet of particle board,
then ask the staff to make the cuts for you
on their resident table -top saw. There's

usually a small charge per saw -cut, but in
our opinion it's worth every cent for the
accurate results.

Once the timber has been organised, cut
the holes in both the baffle and front
panels as shown in the assembly diagram
(Fig.1). Note that there are a total of six
holes for the vent tubes, which should be
cut with a hole -saw (the type which fits
into your power drill) for the neatest
results. Double check that the outside
diameter of your '50mm' pipe is indeed
56mm when choosing the cutting blade
size, since the tubes should ultimately be
a firm fit inside their respective holes.

At this stage you can also cut the four
lengths of PVC pipe, for the vents them-
selves. As shown in Fig.1 there are two
105mm long, and two 240mm long.
Make sure you cut the ends squarely, and
remove all burrs with a small file. It's a
good idea also to gently round the inner
edges at each end of the pipes, to mini-
mise air turbulence effects.

Next, glue and screw the cabinet
together as shown in the diagram, while
paying particular attention to the position
and angle of each joint. Note that the
screw heads should be countersunk below
the timber surface so that they can be
filled to a smooth finish at a later stage,
and that the rear panel is only attached by
screws (no glue) so it may be removed for
access to the driver.

To ensure that the final enclosure will
be quite air -tight, run a bead of glue along
each of the inside seams and smooth it in
place with your finger. Similarly, the vent
tubes should be well sealed to the inside
face of the panels with glue or sealant.
Also note that the tubes should be posi-

tioned so that their ends are flush with the
front panel surface, as shown in the as-
sembly diagram.

At this stage you might like to fill the
screw head indents with a suitable wood
filler, smooth and sand the surface, then
paint the enclosure in some unobtrusive
color - chances are that you'll want the
final result to look as inconspicuous as
possible. With the woodworking fmished,
you're now ready to install the speaker
and wiring, and perform a few prelimi-
nary checks.

Before the driver is screwed in place, a
length of heavy-duty speaker cable
should be passed through a hole in the
baffle board so as to reach the speaker's
terminal posts, since they are facing
toward the front of the cabinet. The hole
should then be closed around the cable
with sealant, while checking that the lead
is positioned so that its respective ends
can reach the speaker terminals and the
rear panel connector.

Then place a square of acoustic wad-
ding material (Innerbond or similar) in the
front cabinet against the front panel -
this should be roughly the size of the
panel itself, and can be tacked in place so
that it won't interfere with the front vent
tube inlets. A gasket should now be
formed around the inside perimeter of the
speaker's mounting flange, using window
or door sealing tape (the waterproof type
is best), and the driver temporarily placed
in position to check the fit.

In our sample driver, the terminal posts
were too close to the frame's mounting
flange (that is, less than 19mm) and
fouled the edges of the baffle hole. This
was cured by simply bending the post's
metal mounting lug on the speaker frame.

Once you are satisfied with the position
of the terminals, connect the wiring and
mount the driver in place using large self -
tapping (`PK') screws, or bolts and cap-
tive nuts. During this procedure, make
sure that the speaker cable doesn't end up
resting on the back of the speaker cone,
and check that the mounting screws are
fully and evenly tightened.

Finally, the speaker connector can be
mounted on the rear panel and the internal
wires attached. Then tack another section
of acoustic wadding to the rear panel's
inner face, fit a sealing tape gasket around
the box mating surface, and screw the
panel in place.

Setting up
If you are running the sub -woofer with

a recommended crossover system such as
the EA Sub -Woofer Adaptor (published in
May 1989), the setup procedure is quite
straightforward - up to a point...

In this arrangement, you simply run a
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Sub -woofer -105 NOTE: ALL DIMENSIONS IN MILLIMETRES

set of light -duty speaker cables from your
main amplifier to the adaptor's inputs,
then connect its output to a suitable
amplifier, which in turn drives the
sub -woofer.

Due to the large number of acoustic
variables in a typical listening environ-
ment however, fine tuning the system's
response for the best overall result can be
quite an extended process. It really just
depends upon how fussy you are about
the response in a particular area of the
room, such as your favourite listening
chair.

The simplest and quickest method for
arriving at a reasonable balance between
the levels of the main speakers and the
sub -woofer, is to just wind up the level of
the sub -amplifier until the system's over-
all low frequency response sounds both
extended and smooth. If you detect a
noticeable peak in the response around
the frequencies where the sub -woofer
takes over from the main speakers (say, in
the 100Hz region), try reducing the roll -
off point of the sub -woofer adaptor's filter
to say 80Hz. Note that this would normal-
ly be set to the frequency where your
main speakers begin their natural bass
roll -off, which would be in the range of
100Hz to 130Hz for most 'bookshelf'
speakers, for example.

If you wish to take a more objective
and scientific approach to setting up the
system, you'll need some kind of test
equipment to measure the relative sound
pressure level (SPL) within the room at
various (low) frequencies. A quite simple,
but nevertheless effective setup is to use
the combination of an audio oscillator, a
reasonably high -quality microphone, and
a standard tape recorder. Here, the oscil-
lator is used as the system's signal source
and is swept through the low -frequency
area of interest, while the microphone's
output level can be monitored on the tape
deck's level meters.

With this arrangement, you can make
repeated tests while adjusting the
adaptor's frequency and level controls for
the flattest overall low -frequency
response. If you find that there seems to
be a hole in the response around the
`crossover' region, even when the two
ranges are obviously overlapping, chan-
ces are that the sub and main systems are
out of phase.

The phase relationship between the two
systems can be checked by tuning the test
oscillator to their 'crossover' region (say
around 120Hz), and noting the overall
SPL with the sub -woofer wired with nor-
mal, then reversed polarity connections.

MEM
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Fig.1: Closely follow this construction diagram when building the enclosure. The
two cabinet volumes and the spacing between the ports and their individual
lengths are all critical to the sub -woofer's final performance.

The highest reading should occur when
the two speaker systems are operating in
phase. If this then produces a substantial
peak in the overall response, you may
need to reduce the overlap between the
output of the main and sub -woofer
speakers as detailed above - that is,
reducing the adaptor's low-pass filter roll -
off point.

While the above methods for adjusting
the sub -woofer to main speaker balance
work well, you will still have to contend
with (or simply accept) the effects of your

room itself. This is because a typical lis-
tening room will invariably have both the
volume and shape which tends to promote
low -frequency standing waves, which in
turn produce peaks and dips in the
system's bass response. And to compound
the issue, these 'hot and cold' spots will
occur at different frequencies, depending
upon where you are standing in the room,
and importantly, where the sub -woofer it-
self has been placed.

So all in all, once you've set the sub -
woofer's upper cut-off frequency and
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Fig.2: An alternative design to that of Fig.1, which uses shelf -type vents rather
than tubes. Its performance is the same, but the cabinet is slightly larger due to
the increased distance between the front panel and the baffle board.

drive level, it's a matter of fine-tuning
these adjustments and experimenting with
different sub -woofer locations. In this
respect, you should fmd that the enclosure
is best placed on the floor with the rear
cabinet vent tubes at the bottom, and posi-
tioned away from the corners of the room.
Mind you, if you find that the very low
bass frequencies are still a little light -on,
moving the sub -woofer closer to a corner
of the room may help. Here, the floor and
two walls effectively become an exten-
sion of the cabinet, and tend to promote
the very low frequency energy. If you
overdo it however, the resulting sound
can become rather soggy and bass -heavy.

As always, the bottom line is how you
like to hear your music, so the final sys-
tem 'tuning' will depend upon your listen-
ing habits and music preferences. The one

fact that is consistent however, is the extra
depth and dimension that the sub -woofer
will add to the sound of your system.

Alternative versions
As you may have already spotted in

Fig.2, we've also presented an enclosure
design based on simple shelf -type ports,
rather than the pipe system as shown in
Fig.1. Since the port openings appear as
two simple slots in the front panel, some
constructors may prefer this less con-
spicuous arrangement.

This alternative cabinet uses a couple of
extra sections of panel instead of tubes to
form the vents. It offers the same perfor-
mance as the standard design, but may
however be a little more fiddly to con-
struct. Note that the distance from the
front panel to the speaker baffle has been

increased from 174mm to 185mm, to
allow for the increased volume occupied
by the rear vent where it passes through
the front enclosure.

These shelf vents have a slightly larger
opening area than their equivalent tubes
(as in Fig.1), and consequently must be a
little longer to preserve our original
cabinet tuning. So if you elect to build this
alternative design, take careful note of the
overall length of the two shelf vents as
shown in Fig.2.

There may also be some constructors
who would prefer a sub -woofer enclosure
that can 'stand on its end', as it were. That
is, a cabinet design with same basic shape
as presented, but where the ports radiate
from the 'side' of the box (the longest
dimension) and the rear panel becomes
the base. While this arrangement has the
advantage of taking up far less floor
space, the cabinet will tend to poke its
head up above the surrounding furniture
- perhaps an acceptable compromise
when space is tight.

If you wish to pursue this approach,
note that the distance from the front (now
top) panel to the baffle will need to be
reduced from 174mm to 167mm, since
the rear (bottom) cabinet vents

tubes will no longer pass through the
front (top) cabinet. Instead, the rear (bot-
tom) vent tubes should now be installed
in the bottom cabinet itself in a more con-
ventional manner, so that they 'fire' into
the room through one of the narrower side
panels (that is, the one that measures
about 650mm x 268mm).

The vent tubes for the top cabinet
should also be installed in this same
panel, but near the top of the box of
course. As in our original design, each set
of ports should be around 110mm apart,
and the pairs positioned about 80mm
from the top (the 105mm tubes) and bot-
tom (240mm tubes) of the cabinet.

While there's a whole range of other
cabinet shapes we could discuss, we feel
that these three basic choices should
cover most people's needs. It's important
to note that the cabinet volume(s), port
length (that is, tuning) and port position-
ing will all effect the sub -woofer's perfor-
mance, and must be as close as possible to
our specifications.

Once you have completed and installed
the sub -woofer, you will fmd that the ef-
fort has been well worthwhile. The sub -
woofer will add a new and often
spectacular dimension to the sound of
your existing system, with the bass output
remaining clean and well defined right up
to the highest volume levels. If your
house has any structural problems, they
might become apparent sooner than you
think...
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'Our customers are often amazed at the speed and efficiency of our Jet -

service Courier delivery. Phone your order Toll Free 008 999 007 and presto
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Get 240V AC from 12V DC! Great for camping, on the farm, boats etc.

The All New Powerhouse 1200W Inverter ocludjeuswee`.
(EA Feb '92) 400 A°1P..
This new design of Power Inverter will provide 1200 Watts of power from a heavy duty 12
or 24V battery. Using the latest Mosfet output stage and toroidal transformer this inverter is
efficient and will deliver high surge currents.
The Powerhouse has been designed not only for rugged bullet proof operation but for ease
of construction, two PCB's hold all circuitry with one inter -connecting cable. (7 wires).
This kit corn.* to you In a fully drilled, pre punched chassis complete with silk screened
front panel. Assembly of the kit is simplified as the majority of components mount on a
single PCB. Thus virtually eliminating all external terminals. Suitable for uses In camping,
boating, fishing, mining, remote settlements etc.

Features:  Massive 1200W continuous 2400W surge will run
almost anything  12 or 24V operation selected via internal wiring
 Low battery cut-out  Over temp cutout  Circuit breaker for
overload protection  Auto start circuitry for standby operation 
Easy to construct

Compact 40 Watt Inverter
(SC Feb '92)

K 6710 .$79 00

311ff
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Recharge Your Mobile Phone, or
Run Your Electric Shaver from

the Car Battery!
This fantastic little unit is ideal for use with
incandescent globes, (note this model
inverter will not run fluorescent lighting)
electric shavers, small radios and some plug
pack operated devices, ie charging cordless
drills and other rechargeatle battery
appliances etc.
Features:  Operates off 12V DC  Battery
connection leads provided  Light weight 
Uses Mosfet devices  High efficiency  Low
heat dissapation

Channel Guitar Mixer and Preamp
(SC Jan 1992)
This unit features separate bass, midrange and treble controls, very low noise and
distortion, separate input level controls plus an output level control. Ideal for
use with most musical instruments
from keyboards to guitars to tape
decks. In fact, you can feed it with
just about any audio signal - it's
not just limited to guitar outputs.
 Distortion: (at 1kHz and 100mV
input) less than 0.0075%
 Frequency Response: 18Hz-
35kHz (+1-3dB). The kit includes
PC Board, potenticmetres, input
sockets and all specified
components. The kit does not
include the optional ground plane,
nor the 15V power supply board. K 5535 $49.95

K 6790 Kit Version $799.00
Input anti,K 6792 Fully Built & Tested 12(/K

6793 Fully Built & Tested 24V Input $ aa.00

Adjustable 0-45V, 8 Amp Bench Power
Supply (SC Jan/Feb '92) $375.00
Using state of the art
circuitry this supply will be a io
great asset to the enthusiast
and professional alike. It
uses switch mode principles
which allows for smaller
transformers, and
heatsinking which means
greater efficiency, less heat
and lighter weight.
Features:  Variable output  Variable current limit  Separate Earth Terminal 
Individual Volt and Amp Meters  Constant 13.8V setting  Short circuit proof
Specifications:  Output voltage 0-45V  Output current 8A @ 35V, 6A @ 40V 
Load regulation 1%  Ripple and Noise 40mVp-p at 8A 35V  Current limit 800mA-
8.6A  Over current limit 9A  Foldback current less than 2A

Digital Altimeter
for Gliders
and Ultralights
(SC Sep/Oct '91) ourPt4C-

This compact digital altimeter
can display altitude up to 19,990 feet with 10 feet
resolution. Accurate to better than 3.5 percent. A must for
hang-gliders, ultralights etc. Operates on 9V battery.

K 2580 $299.00

240V Power Relay
(EA Jan '92)

Here's a simple
project that
monitors the power K 6070
drawn from a
'master' socket and $59.95
automatically
switches on a 'slave'
socket. It is Activate all Your Hi-Fiversatile, because it by Turning on just thecan monitor one or Amplifier!several appliances
plugged into the 'master' and switch on one or several
devices plugged into the 'slave'. Ideal for Hi-Fi's or
computers with peripheral hardware.

I Just Arrived
Polyswitches!
These devices provide

iiiiC

excellent protection
for your speaker
system. They simply connect in series between your
amp and speaker. When the current exceeds the
polyswitch rating they gc open circuit, thus protecting
your expensive investment.
R 4050 For Tweeters up to 100 watts.

0.5 amp at 50V $6.20 ea
R 4055 For Midrange/Woofers up to 100 waits.

1.15 amp at 50V $6.95 ea
R 4060 For Complete System up to 200 watts.

2.45 amp at 50V $8.90 ea

Laboratory Power Supply
(EA May '85)

3-50 Volts at up to 5 Amps
This supply has been one of
our most popular. It
includes the latest
refinements and is now
housed in a tough 'ABS'
instrument case. This
compact version uses a
high efficiency toroidal transformer resulting in less heat and weight.
 Exclusive to Altronics  Deluxe instrument case  Attractive silk screened front
panel  Pre -drilled and punched chassis - No holes to drill  Front panel drilled
for K 3302 option.
Specifications:  Output Voltage: 3 to 50V  Output Current: 5 Amps Max 
Floating Output  Ripple: Less than 5mV  Dual Meters

10 Turn Pot For Precision Voltage Control Option K 3301 $4.50
Fixed +/-12V Rails Independant of Main Output K 3302 $14.50

Screecher Car Alarm
(EA Aug '861

K 4360 $49.50
Deafening 110db Modulated Tone
Now our top selling Car Alarm Kit. Two Sensor inputs
- Normally open and normally closed enable simple
connection to door, bonnet, boot light, switches etc.

Digital Voice Recorder
(SC Dec '89)

K 9555

$149.00
This Digital Recorder delivers astonishing
reproduction of voice and/or music without any
moving parts.
Here is a digital voice recorder that can store 4
different signals, voice, sound or a music source of
up to 30 seconds each or one recording of up to 2
minutes.
Typical applications Include:  Alarm system
messages  Sales messages for customers put 'on
hold'  Experimental telephone answering machine 
Door Station announcer  Talking displays for shops
 Emergency warning message announcement 
Operation instructor for machinery etc  Countless
other applications where voice or music is required 
$100's cheaper than imported digital recorders 
Includes Instrument case and all components.

PHONE ORDER TOLL FREE 008 999 007
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He,.:. , That Old .9coro, ,/f, Aon:

This fantastic new amp has all the
features of commercial units
costing hundreds of dollars more
using tip 142/147 transistors it is
capable of producing a total of 50
Watts per channel RMS. Into 8
Ohms makes an ideal replacement
midi unit.
Performance:
Output Power: 55W into 8 Ohms,
80 watts into 4 Ohms

K 5045 $299.00 20Hzonicto 20kHz
Harm distortion: less than

New High -Tech Remote Car Alarm
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This amazing new model features just about everything you could imagine!
Multifunction keyring remote control will arm and disarm alarm (and activate
central locking if fitted), chirp the horn, turn on car headlights, panic and even
open the boot (if actuator fitted). One remote can control two alarms.
Other features include: Starter inhibit, valet mode, central locking interface, flashes
car indicators when tripped, auto reset plus much more!

S 5230 249.00
S 5231 eplacement Remote Control $48.50

DIRECT IMPORT PRICE

0-30V Power Supply High Energy Ignition
SystemI EA Jan '85)

Features: K 3210 $109.00
 Variable Output  Short Circuit
Protected  Full 1 Amp Available 
Variable Current Limit  Separate Earth
Terminals  Dual Scale Meter  3-30V to
1 Amp Max with Variable Current Limit 
Output Current: 0 to 1 amp  Load
Regulation: 0.2% Max  Output Ripple:
2mV RMS Max.

(SC May '88)

This "state
of the art"
electronic
ignition
system uses the same semi -conductors
as found in modern motor cars. Extends
the life of plugs and points. Increases
power and improves fuel economy.
Compatible for 4, 6 and 8 cylinder
engines. Install one into your car and
start saving $$$ from the very first day.

K 4015 $58.50

Flush/Surface Mount Alarm Panel
With stylish compact good looks this alarm blends
smoothly into any residential or office decor by either
flush mounting into the wall, or surface mount. 3
sectors include 24 hour panic/fire, perimeter and
nternal which can be isolated enabling the alarm to
Pe armed at night with occupants inside whilst still
protecting entries. simple 4 digit access code for
operation. See Altronics '92 catalogue for full details.

S 5490 $1.14700 This Month $99.00
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Alarm Power Supply
This UPS (Uninterruptable
Power Supply) will supply 12V
at 1.2 Amps via its internal
inbuilt sealed lead acid
battery even when the mains
has failed. Ideal for use
with alarm system power
supplies monitoring systems,
warning systems etc.

M 9090 $89.95

I Satellite
Siren

it

This self contained compact unit can
deliver a massive 120dB. It connects via 3
wires to any alarm system that has an
output that is normally negative. Will
sound if the wires are cut. Arm/disarm
inbuilt key switch.

S 5235 $6X5 Intro Price $55.95

UHF Microprocessor Controlled Wireless Security System
Apart from the flawless operation of the system one of the great features is its application with rented or leased premises - let's face it, money spent on installing a wired
system in your home or office, factory, etc is irrevocably lost when you move on. With this system you simply take it with you. Ultra high-tech and push button operation
makes this unit a breeze to install and operate. Features 6 sectors plus 2 x 24 hour fire and tamper circuits. The S 5240 system includes main controller, 1 Passive Infra
Red Movement Detector, 1 window or door Reed switch, wired siren, power supply, back-up rechargeable battery, and a special personal remote. All sensors are radio
transmitters which means no wiring is neccessary (except for the plug pack and siren;. The whole system is coded so it can not be interfered with and can be changed
any time by the owner. Each individual sensor can be easily set to operate on any sector. The main controller utilizes latest EEPROM technology which means things like
selecting user on/off codes, isolating sectors are a breeze. Includes a myriad of other amazing features, too many to mention. Wireless Remote Keypad

s 5255 $1,3n0
Complete system includes: External Siren
1 x Control Panel C 2015 $1Now $114.95

.51ajg Now
1 x Passive Infra Red Detector/Transmitter $11.95,-".
1 x Door/Window reed Switch/Transmitter
1 x Hand Held remote Control/Transmitter
1 x Horn Speaker - 10 watt/wired
1 x 240V AC adaptor
1 x 1.2Ah Back-up Battery
1 x Set of batteries for all transmitters

S 5240 Complete System Door/Window Reed
Switch & Transmitter

NOW ONLY $579.00 s 5247 $7?t Now $63.95.. --

Call ALTRONICS today tors trim colour brouchurs.

New 4 -Channel Lighting
(SC June/July '91)
Make your stage production a professional
show with this new Lighting Mixer. Ideal for
amateur theatre groups bands etc.
This 4 -channel lighting desk is intended for
theatre, disco and music group applications.
It has heavy duty circuitry and is able to cope
with spotlights rated up to 1000 watts or
more. It has been designed and built for the
rigours of commercial use. You can flash
each channel up to any brightness as set by
the 'Flash Master' fader. Similarly, the
'Channel Master' control fades all lights up or
down, to or from their individual fade settings. Two chaser faders control the rate
and lamp brilliance when the unit is operated in chaser mode. The lights can be
flashed to full brilliance or to an intermediate setting as set by the 'Chaser Master'
fader.

K 5815 NORMALLY $ 00, THIS MONTH $299.00

50W Mosfet Module
50 Watts RMS into 8 Ohms. This great module
features moderate power output at low
harmonic distortion. Simple to build and
compact in size this unit makes a great
replacement module for your old Hi-Fi or buy
two and make your own stereo amplfier.

K 5115 $49.95

2 Way Active Crossover
iE.A. Jan '92)
This great new kit enables you to
customize your sound system in
your car or at home. The circuit
simply connects between the audit
source and the amplifiers. There
are two outputs, one for bass , _
and another provides signal for the upper range. Thus each amp is dedicated to a
frequency range (i.e. one for bass, one for midrange and treble). Because no
passive crossover is required in the speaker one per channel is required. Operates
on and -15V rails. The result is much better sound with less distortion.

K 5570 $1 9.95

Surround Sound
Decoder K 5585 $39.95
(E.A. Jan '92)
Build this new surround sound processor and
envelope yourself with the stunning realism
and dramatic sound impact available from
surround -encoded videos or TV
transmissions. It can also enhance
conventional stereo, by providing a rear or
'ambiance' channel.

Stereo 50 + 50 Watt
Midi -Style Amplifier
(SC Feb and March '92)

Personal Remote S 5250 $52195Now$54.95

Il Passive Infra Red
p Movement Detector
S 5245 $1 &00
;Now $134.95

PHONE ORDER TOLL FREE 008 999 007
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H 0235 Single $4.95 ea
Ottto H

D rawers Unique design allows units to be

double drawers available.
. - -- will not stick or seize. Single or

'dove -tailed' together. Drawers

s°s

H 0236 Double $5.50 ea

JET EXPRESS DELIVERY AUSTRALIA WIDE
Interlocking Parts De -Soldering Iron

T 1250 45.00
This lightweight de -soldering iron allows
components to be quickly and cleanly removed
with one hand. Naturally it's SEC approved and
comes with a cleaning wand. Can be used as a
soldering iron. 240VAC 30W. Earthed.
Simple cleaning
action.

A/B Computer
Switch
Box

Two way printer/peripheral computer
switch with D25 sockets. Allows two
printers to be run off one computer and
individually selected or allows one printer
to be run off two computers and
individually selected.
D 1570 Normally $95

This Month $39.95

NEW
FOR
'92

Temperature
Adjustable Soldering
Iron

Screwdriver temperature adjustable
between 250°C and 450°C enabling very
delicate soldering on low settings with
surprising heat energy reserve on
maximum setting. Relative temperature is
indicated by LED lamp brightness. Now
uses state of the En ceramic heating
element. 2446 Normally $Q5

This Month $39.95

This universal infra -red
remote control makes all
other remote units
superfluous. Will control
CD players, videos, TV's
and stereos etc. Controls
up to 6 different
appliances. Easy to use
and programme from an
existing functional remote.

A 1000 $69.95

Universal Remote I Super Large instrument
Control Cases

10.3
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1 1255 Replacement 1.5mm Tip 54.95
1 1252 Replacement 1.2mm Tip $4.95

All New IRODA Gas Soldering Iron

Aiiitzta
Now you can solder anywhere with this new gas soldering iron.
Features  See through gas chamber (no more guessing how much gas is
left!)  Built in ignition cap  Uses standard butane gas  Comes with safety
bench stand  Supplied with 2mm soldering tip and blow torch tip 
Adjustable temperature from 400°C to 1200°C  Can be easily refilled with
standard butane lighter gas  Replacement tips are less than half price of
some other brands!

ALL 54.95 ea T 2455 Replacement Exhaust Port
1 2451 Replacement 1mm Conical Tip T 2456 Hot Knife Tip
T 2452 Replacement 2mm Conical Tip T 2457 Hot Blower Tip
T 2453 Replacement 3mm Conical Tip T 2458 Blow Torch Tip
T 2454 Replacement 3mm Chisel Tip 1 2448 Weller Butane Gas Refill 55.95

These cases have generous ventilation slots on both the
top and bottom panels, a myriad of mounting posts are
provided for PCB's and 'extra tough' mounting posts
are included for securing transformers. Massive size:
355 x 250 x 122 mm.
H 0490 Grey Case NORMALLY This Month Only
H 0491 Black Case ,
H 0492 Blue Case 494g ea $29.95 ea
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Electronic Temperature Controlled, De -S°
Temperature Selectable, Soldering
Station. The MICRON T 2440 soldering
station offers the ultimate in controlled
temperature hand soldering.
Features:  Variable Temperature Control
 LED Temperature Readout  Zero
Voltage Switching protects CMOS
Devices  Grounded Tip  48 Watt
Element  Thermocouple Imbedded in Heating Element for Precise
Temperature Control  24V Low Voltage Element  Rubber Silicon Lead 
Chrome Plated, Iron Clad Ultra Long Life Tips  New Improved Ceramic

T 2440 Normally $.1..W.95, This Month Only $139.95
Element

Massive Savings On Old Style Rack Cases
With the introduction of our new range of rack cases, we have sacrificed the old
stock at below cost! This means fantastic savings for you - our valued customer.
Please note stocks are limited - no back orders. BLE
1 Unit - All $25
H 0404 Grey
2 Unit - All $30
H 0405 Grey
HS0402 Silver Anodised
3 Unit - All $35
HS0403 Silver Anodised
H 0413 Black Powdercoat
H 0406 Grey

Squeeky

SORRY -
NOT AYAILA

FROM
ALTRONIC

RE -SELLERS

140''
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P 8170 $289.00
Save your precious and expensive computer hardware and hi fi etc from the power
surges, spikes and lighting. A must for anyone who doesn't want their equipment
blown up! New 8 way model contains two power filters.

300 Watt Amazing LOW

Inverter

6120

$249.

TURN 12V DC
TO 240V AC.
This fantastic
inverter will power lights, TV's, tools, electric
shavers and a whole host of other appliances.
Great for camping, out in the bush and any
place where 240V is not available.
Features:  Complete with over current
circuit breaker  Fused 240V output  Built in
panel meter to monitor output voltage 
Strong steel case and chassis.

AM/FM
A 2210 Normally $2.00
This Month $199.00

This fantastic tuner Is the Ideal add-on to any sound system. Can be used as
background music source in restaurants, shops etc or any PA application. Also a great
upgrade for the horn* HI -Fl.
Features:
 Digital LED frequency readout display  FET FM front end for high image rejection 
Phase -linear ceramic filters are incorporated in both AM and FM IF section  Phase -lock
loop (PLL) IC for FM multiplex stage  Dimensions: (W x H x D) 435 x 60 x 232mm  Weight:
3kgs.

Two L,riannei Pro Sk a tt s

Per r!1P71=-'-'-'
This stereo amp is Ideal for
background/foreground applications.
Fantastic for restaurants, shops,
disco's, aerobics, PA sound systems and home.
 90 watts RMS per channel minimum into 8 Ohms from 20 to 20,000Hz with less than
0.05% THD  2 large power meter indicators  EIA Panel with handle device  XLR
socket for speaker terminal  Output relay to eliminate turn -on and off transients 
Dimensions: (W x H x D) 482 x 92 x 295mm  Weight: 10.5kgs  Ideally suited to A
2210 stereo tuner.

A 2040 $ This Month $539.00

price' 100mm Super Carbon
Fibre Speakers

These amazing little speakers will impress
you and your friends. Carbon Fibre is a new
high tech material from
which these speaker cones
are made. Complimented
with Barnum ferrite magnets
the results are simply
amazing. 8 and 16 ohm
versions available makes
multi speaker installations a
breeze. Weatherproof design
makes them ideal for car doors
and boats!
C 0641 8 Ohm
C 0643 16 Ohm
Normally $'$95 Save UP To 50°,,

This Month $25.00 or $40.00 pr

Jur Top Selling 17 Range Digital
Multimeter for
in Amazing $39.95

With quality and features you would expect only
on expensive meters the O 1056 represents
excellent value for money.
Specifications:
DC Voltage: Ranges 2-2000V
AC Voltage: Ranges 200V, 500V
DC Current: Ranges 200mA, to 10A
Resistance: 5 Ranges 200 Ohm, to 2M Ohm
Diode Test: Test Current 1.0mA
Test Voltage 3.2V Max
Battery Test: Ranges 1.5V, 9V
Loaded Current: 1.5V 100mA, 9V 6mA
CI 1056 Normally $0..95

This Month $39.95
0 1057 Carry Case to Suit $12.50

PHONE ORDER TOLL FREE 008 999 007



New model just arrived! 80 x 80 x
25mm. Ideal for amps, power
supplies, computers and just
about anything else that requires
effective cooling. Exceptional
value for money.

F 1050 $ 1 7.50

High Performance
Crossovers
These models
consist of
only high
quality
components.
PCB mounted
quick
connectors for
easy and reliable
wire connection.
2 Way, 80 Watts RMS
Crossover Frequency: 3.5kHz
dB/Octave: 6dB

C 4005 $11.95
2 Way, 150 Watts RMS
Crossover Frequency: 3.5kHz
dB/Octave: 12dB

C 4007 $26.95
3 Way, 80 Watts RMS
Crossover Frequency: 600-800Hz/5kHz
dB/Octave: 6dB

C 4006 $20.95
3 Way, 150 Watts RMS
Crossover Frequency: 600-800Hz/5kHz
dB/Octave: 12dB

C 4008 $49.95

JET EXPRESS DELIVERY AUSTRALIA WIDE
Pin Point Ultrasonic
Cleaner
Awarded the
Good Product
Design Award for
CETDC in 1987.
This fantastic
Ultrasonic
Cleaner can earn
its cost a
hundred times
over in cleaning
Computer
Connectors,
PCB's, Switches,
Relays,
Jewellery,
Glasses, Watches
etc.

A 0100 Normally $00

This Month Only $175.00

12V DC Computer Fan
caw

Altronics Aviation Headset
c400

 High performance noise attenuating pay ,,q
earphones  Noise cancelling 4,411Y More'
microphone  Cushioned head pad OfNI.

Super sturdy  Great performance 
Superb, professional pilot's headset will
last a lifetime with reasonable treatment
 Includes standard aircraft jacks.
Fantastic new model includes
improved microphone and shielded
cable, allowing even better
performance! Now better value for

already sold Australia wide. C 9070 $189.many than before. Over 2000

Stereo Headphones
with Dynamic
Mic
Simply brilliant Mylar stereo
headsets and dynamic mic
combination. ,,x

Speaker Specifications: 20Hz-
20,000Hz, 32 Ohm, 3.5mm
stereo jack, 6.35mm stereo
jack adaptor.
Microphone Specs: Dynamic
type, 300 Ohm, 100 Hz-
15,000Hz -80db @ 1 Khz, C 9055 $44.95
3.5mm Mono Jack

Casio Two Colour Printing
Calculator
 Black print and red print for
ubtractions  Sub-total/total

 Item counting  Average
function  3 digit comma

!markers  Full decimal
....system. Operates on 4 x AA

batteries (included) or
power supply. Includes
one roll of 58mm paper
and dust cover.

X 2125 Normally $...1.44.95

Exceptional ValueValue at $69.00

ASuper Heavy Duty
Tripod sAvE ovER s

This great new mCo°d:PIPPhEloCldElTsS°1aRn amazing
range of equipment. With rubber feet for
sure and stable grip. Anti -sway bars on
legs prevents wobbling. Adjustable
height from approx 1 to 2 metres.
Lightweight aluminium construction and
collapsable for easy transportation.
Removeable mounting plate makes this
tri-pod ideal for amplifiers, speakers,
lighting etc.

C 0520 $129.95

Noise Cancelling
CB Type Mic
New stylist model, with simple
one handed operation. Uses
standard button mounting.
Complete with approx 1.5m
curley cord. Fantastic for CB's,

) amateur radio enthusiasts etc.

C 0335 $27.95

Car Voltage
Adaptor
This handy unit simply plugs into your car's cigarette
lighter socket and presto! Gives you switchable 3, 4.5, 6,
7.5, 9 and 12V DC at up to 800mA. Includes a range of
output plugs. Reversable polarity. Great for pocket TV's,
radios, portable CDs etc.

M 8150 $16.95

Portable PIR Alarm
 A ready to go system, no installation
required  Fully automatic operation, very
user friendly  Large coverage area 
Portable or wall mounted  Long life 9V
battery operation (battery not included) 
Battery low warning  Lightweight,
compact and attractive.

S 5305 $.08.700, This Month $49.00

'D' Series Connectors

IS=
P 3000 DB9 Male solder connector
P 3010 DB9 Female solder connector
P 3020 DB9 Male 90° PCB connector
P 3030 DB9 Female 90° PCB connector
P 3040 DB9 Male straight PCB connector
P 3050 DB9 Female straight PCB connector
P 3090 DB9 Backshell Cover
P 3100 DB15 Male solder connector
P 3110 DB15 Female solder connector
P 3120 DB15 Male 90° PCB connector
P 3130 DB15 Female 90° PCB connector
P 3140 DB15 Male straight PCB connector
P 3150 DB15 Female straight PCB connector
P 3190 DB15 Backshell Cover
P 3200 DB25 Male solder connector
P 3210 DB25 Female solder connector
P 3220 DB25 Male 90° PCB connector
P 3230 DB25 Female 90° PCB connector
P 3240 DB25 Male straight PCB connector
P 3250 DB25 Female straight PCB connector
P 3290 DB25 Backshell Cover
P 3310 Spacer Screws pk 10
P 3312 Spacer Screw pk 100

This
Was Month 10 Up

OS 98
$1.35 $1.20
$1.35 $1.20
$2.00 $1.80
$2.00 $1.80
$1.75 $1.60

5 $1.75 $1.60
$ 5 $1.75 $1.60
$ 5 $1.55 $1.40
$ 5 $1.55 $1.40
$ 50 $2.25 $2.00
$ 0 $2.25 $2.00
$ 0 $1.90 $1.70
$ 0 $1.80 $1.70
$ 0 $2.00 $1.80

5 $1.75 $1.60
$1.75 $1.60
$2.65 $2.40

2. $2.65 $2.40
2.5 $2.25 $2.00
2.5' $2.25 $2.00
2.5. $2.25 $2.00

$4.9 $4.45
39.95 $35.95

1.5
1
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174 Roe St. Perth W.A. 6000 Phone (09) 328 1599
PHONE TOLL FREE 008 999 007

MAIL ORDERS C/- P.O. Box 8350 Stirling Street PERTH W.A. 6849

STANDARD DELIVERY 8, PACKING CHARGE $5.50 to 1Kg, $8 1Kg-5Kg AUSTRALIA
WIDE - We process your order the day received and despatch via. Australia Post. Allow
approx 9 days from day you post order to when you receive goods.
OVERNIGHT JETSERVICE Up to 3Kg is $10.00, 3Kg to 5Kg is $23.00 - We process your
order the day received and despatch via. Overnight Jetservice Courier fordelivery next day
Country areas please allow additional 24-48 hours.

HEAVY HEAVY SERVICE All orders of 10Kgs or more must travel Express Road - Please
allow 7 days for delivery. $12.00 to 10Kgs. $15.00 over 10Kgs.
INSURANCE - As with virtually every other Australian supplier, we send goods at
consignees risk. Should you require comprehensive insurance cover against loss or
damage please add 6:.00 per $100 of order value (minimum charge $1). When phone
ordering please reAuest "Insurance-.
TOLL FREE PHONE ORDER - Bankcard, Visa, Mastercard Holders can phone order toll
free up to 6pm Eastern Standard Time. Remember with our Overnight Jetservice we deliver
next day.

ALTRONICS RESELLERS Chances are there is an Altronic Reseller right near
you - check this list or phone us for details of the nearest dealer.
Blue Ribbon Dealers are highlighted with a  These dealers generally carry a
comprehensive range of Altronic products and kits or will order any required item for
you.

WA COUNTRY ALBANY BP Electronics  (098) 412681 Micro Electronics (098) 412077 BUNBURY Micro Electronics (097) 216222 ESPERANCE Esperance Communications (090)
713344 KALGOORLIE Todays Electronics  (090) 215212 MANDURAH Lance Rock Retravision (09) 5351246 PORT HEDLAND Ivan Tomek Electronics (091) 732531 ROCKINGHAM TV
Joe's (09) 5271806 NT ALICE SPRINGS Farmer Electronics (089) 522388 DARWIN Ventronics (089) 853 622 VIC All Electronic Components (03) 6623506, TECS (03) 6706474
BORONIA Ray Cross Electronics  (03) 7622422 CHELTENHAM Talking Electronics (03) 5842386 COLLINGWOOD Truscott Electronics (03) 4198208 CROYDON Truscott Electronics
 (03) 7233860 PRESTON Preston Electronics  (03) 4840191 COUNTRY BAIRNSDALE LH & LM Crawford (051) 525677 BALLARAT Ballarat Electronics (053) 311947 BENDIGO KC
Johnson  (054) 411411 CRANBOURNE Mart's Electronics (059) 968200 MILDURA McWilliam Electronics (050) 236410 OLD Delsound PL  (07) 8396155 WEST END B.A.S.
Audiotronics (07) 8447566 WOODRIDGE David Hall Electronics  (07) 8082777 COUNTRY GLADSTONE Gladstone Electronic Services (079) 724459, Electronic Enterprises (079)
726660 MAROOCHYDORE MALS Electronics  (074) 436119 MARYBOROUGH Keller Electronics (071) 214559 NAMBOUR Nambour Electronics (074) 411966 PIALBA Keller
Electronics (071) 283749 ROCKHAMPTON Access Electronics (East St.) (079) 221058 TOOWOOMBA Hunts Electronics (076) 329677 TOWNSVILLE Super Solex  (077) 724466 SA
Force Electronics  (08) 2125505 BRIGHTON Force Electronics  (08) 3770512 CHRISTIES BEACH Force Electronics  (08) 3823366 FINDON Force Electronics  (08) 3471188
HOLDEN HILL Force Electronics  (08) 2617088 LONSDALE Force Electronics  (08) 3260901 ENFIELD Aztronics la (08) 3496340 COUNTRY WHYALLA Eyre Electronics (086)
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Learn about SMD's by building this

'PHONE RINGING'
SOUND SIMULATOR
Here's a little project that has been specially designed to provide a 'hands on' introduction to
surface -mount devices. All of the parts fit on a PC board large enough to allow careful hand
soldering, and obtaining the components isn't a problem because a complete kit of parts is
available at low cost. The finished board generates a convincing simulation of a telephone ringing.

by COLIN MITCHELL and DAVID HALSE

Although surface -mount technology
(SMT) is rapidly gaining popularity with
large manufacturers, it has hardly made
an entry in the hobbyist area.

The reasons for this are twofold. Sur-
face mount components are difficult to
obtain at the best of times, especially in
small quantities. But more importantly,
they are so tiny that manual handling is
almost impossible.

When you see them you will see what
I mean - they are so small that the
slightest puff of wind will blow them off
the workbench. If you have poor
eyesight, it may be out of the question;
but for the rest of us, it's a challenge
worth investigating.

Normally, a circuit using SMD's (sur-
face -mount devices) would be too small
and fiddly to build by hand and couldn't
be presented to beginners, but we have
attempted to make this project as simple
as possible by spacing it out and iden-
tifying the components so that almost
anyone can put it together.

To help you even further we have put
together a kit, and when you buy one
you will appreciate the features of sur-
face mount and the problems we had in
putting the project together.

The first problem we encountered was
sourcing the components. We contacted
more than 15 suppliers who sell SMD's
to get details of price, size and
availability. From the information we
collected we had to go to five of them to
buy the parts! Some had one item, others
had a few more and all in all it was a
time consuming exercise...

But the difficulty in locating the parts
was not the only problem. The variation
in costs was also considerable. Some
suppliers had low prices but no stock,

while those with high prices had plenty
of stock - isn't it always the way?

If we were in a position to buy large
quantities, bulk prices would have
helped, but this is not possible when you
are just starting out and need small
quantities.

The other factor controlling the price
is the value of the component. High -
value capacitors and electrolytics are
considerably more expensive than low
values. To keep costs down, it is impor-
tant to be able to design a circuit around
the cheapest components. That's why we
have used luF for the largest capacitors.

Now that we have done all the spade-
work, we want you to try SMT for your-
self and put this project together. When
you do, you will learn how to identify,
solder and handle these tiny components
and see why we say 'Surface mount has
not been designed for manual assembly'.

Tiny size
Surface mount is in many ways the

transition between the components we
know today and those of tomorrow. As
far as designers are concerned, SMT is
only a temporary, intermediate stage to
assist in reducing the size of a product to
bring it on the market as soon as pos-
sible - while the circuit is further
developed and perfected.

The aim of a designer is to put all the
circuitry into a single custom -designed
chip. But going from conventional com-
ponentry to final design is often not pos-
sible in one step. Sometimes it requires a
few intermediate stages, requiring cus-
tom chips plus a few discrete com-
ponents. To do this, it is convenient to
use surface mount.

The products of tomorrow will be

designed around a single dedicated chip
with only the need for batteries, switch
and speaker etc. We can see this already
with calculators, watches, LCD games,
cameras and many more brilliantly
designed products. In most cases these
contain a single dedicated chip and noth-
ing more!

There are still a lot of other devices in
the transitional stage and these are cur-
rently using SM technology to reduce
the size.

As the demand for a particular product
increases, the cost of re -designing the
circuit (and the chip) becomes economi-
cal. Eventually everything is incor-
porated into a single chip and the
evolution is complete. This is the way
surface mount is assisting designers to
bring out new products.

It's difficult to know how long surface
mount will be around, but just like
everything else, it will eventually be out-
moded by a radical new approach. Until
this time comes, there will be a demand
for engineers to design and work in this
field, and new openings are appearing
all the time.

We really shouldn't be presenting a
`hands-on' project for SMT, as it has
been specifically designed for robot han-
dling, where 'pick and place' machines
take components from carriers, spools,
hoppers, tubes, etc., and place them on a
PC board at a really amazing speed and
with great precision. But if you intend to
design projects in this medium, it's ab-
solutely essential to know how big they
are, so that you can get some idea of the
space it occupies and how the board will
turn out.

It's also essential to know how the
devices are attached, and the process of
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soldering so that you can design the
board correctly.

Since SMT boards are normally wave
soldered, it is important to place the
components at 90° to the action of the
wave, so that they do not form a
`shadow' and prevent the solder from
touching the pads. This also applies to
placing components in the shadow of
taller components, and there's 100 other
tricks you have to learn.

But if you want to start, here's your
opportunity. There's nothing like ex-
periencing it first hand, and if you put a
kit together you can at least say you
have got off the ground.

About SMT assembly
Since there are no leads on surface -

mount components, we do not need any
holes in the board (for multilayer boards,
holes are required to join one layer to the
next - they are not for the components)
and the components can be loaded at im-
pressive rates of something like 3600
devices per hour, for a single head pick
and place machine.

To prevent them dropping off the
board before the soldering process, tiny
drops of glue are used and this keeps
them firmly in position so that the

boards can be turned upside-down for
wave soldering. Although SMD's are
more expensive than conventional com-
ponents, the higher cost is offset by the
savings in board space, loading time and
neatness of the final design.

This is where SMT wins hands down.
A surface -mount project looks much
smarter and more up-to-date than a con-
ventional design. The size of the board
can be reduced by up to 50% and this
makes it very attractive for products that
need to be compact - such as cameras,
video machines, computers, and almost
any other item you can think of.

Some new chips are only available in
SMD form, and this forces manufac-
turers to take on the new technology.
This is exactly what happened to us. The
speech chip for our new solid-state tape
recorder project) is only available in sur-
face mount, and this forced us into the
new technology. The same is happening
in design laboratories all around the
world and in fact, SM is seeing a growth
rate of 15% per year, with much of the
new growth taking place in the high -
volume, high-technology area.

The range of components is increasing
too, and already we have surface -mount
coils, inductors, transformers, and other

devices you never thought could be
produced in such minute form. There is
no limit to the ingenuity of engineers.
Eventually standard components will be
taken over completely and although this
may take a number of years, it will cer-
tainly occur. We have already seen the
demise of the valve, the one -watt resis-
tor and many other components. It's
only when I see them in a museum that I
marvel at the leaps we have made in
technology.

If you think this won't happen to con-
ventional componentry, you are kid-
ding yourself. These changes are as
certain as progress itself. They are
driven by economics, and economics
runs the world.

Surface mount has arrived and is here
to stay. Manufacturers can see the
savings in this area and are setting the
pace. And the pace is mind blowing.
Apart from miniaturisation brought
about by surface mount, we have large
scale integration and multi -layer PC
boards. These have combined to shrink
devices from desktop size to palm size
- with 10 times the features and 100
times the power!

Manufacturers of VCR's, TV's,
automotive instruments, cameras, corn -
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`Phone ringing' sound simulator

Fig.1:The circuit schematic for the telephone ringer. As you can see
there are relatively few parts involved - which is probably just as well,
because each surface mount part has to be soldered in manually.

L

puters and toys have all opted for sur-
face mount as their preferred form of
construction.

Why have we included toys? Because
toys represent one of the greatest driving
forces in the electronics industry. Many
of the recent advancements in
electronics have taken place through the
medium of toys. Talking dolls, whistling
keychains, swearing keyrings, etc, have
all introduced `dob electronics'. If you
have ever taken a whistling or talking
keyring apart, you will find it contains a
single chip mounted directly on the PC
board, and covered with a dob of potting
compound. Some of the earlier designs
used discrete chips and a few resistors,
but as the designs were tidied up, this
was converted to the 'chip under a dob
of potting compound'.

The reason why manufacturers use
toys as the proving ground is quite
simple. It provides a huge market that
can be supplied and tested in a very
short space of time. This means the
designers get rapid feedback and the
product can be updated and perfected
very quickly.

Speech chips have followed this trend.
Early chips cost more than $70 each,
while the latest are surface mount and
cost less than $10! You can buy 30
seconds worth of digitised speech on a
keychain or in a credit card for less than
$8! The main problems with early
speech chips was understanding the
robotised speech. It was difficult to work

out what was being said. But the new
chips are so clear that you think it's a
tape recording.

Handling SMD's
You won't believe anything I say

about the size of these components until
you see them for yourself. The size is al-
most unbelievable, and it may take a
while to build up enough courage to take
them out of their carrier strips.

Normally these devices are not hand-
led by humans and it was never intended
for them to be touched at all. The fact
that some components have values
marked on them is merely a result of
pressure from end -users. There is no real
need to have any markings on them as
they are handled from start to finish by
computer -controlled insertion equip-
ment. Even testing and alignment of the
built-up board can be carried out by
robot testers and so component marking
is a bonus for us.

A very small percentage of surface
mount devices are soldered by hand in
short -run productions and in these cases
the operator works under a low mag-
nification lens or with the naked eye. To
do this sort of work you need to have
very good eyesight, nimble fingers and a
calm temperament.

Once the initial shock of the size sub-
sides, you can get down to organising
your soldering equipment and see if you
are going to be able to physically handle
the task. You may need tweezers to pick

3V
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up the parts and something to hold them
in place while soldering.

To do this properly you really need
three hands(!), but if this is not available,
you will have to use some other means
of holding the part while feeding the
solder and using the iron.

If you have someone that can help
you, now is the time to enlist their as-
sistance.

I'm not going to discuss the need to be
an expert at soldering, as the sheer size
of the components will keep any ab-
solute beginner away. However I am
going to say that you can forget the
cheap and rugged 40 -watt soldering
iron, the instant heat -iron and many of
the other so-called electronic soldering
irons such as the gas iron, soldering gun
and even the 700°F soldering station.
They are all far too hot and/or too cum-
bersome for this type of work.

What you will need is a soldering iron
or station with a temperature of 320-
350°C and a very fine tip. When I say
`fine', I mean a tip that will almost prick
you if you touch it. This fineness is ab-
solutely essential for soldering the pins
of the IC, as the lead spacing is half that
of conventional IC's. Some of the other
components can be soldered with a
medium tip, but certainly not the IC.

We will not be glueing the com-
ponents to the board before soldering, as
the glue is very expensive and has a life
of only a few months. Instead we will be
holding each item in place with a probe
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(such as a paper clip or fine
screwdriver) while tacking it in place,
prior to soldering.

This is where you can ask for assis-
tance by getting someone to hold the
component or add the solder, while you
solder it in place.

Some components, such as ceramic
capacitors, are not identified in any way
- while those that are marked require a
magnifying glass to read the numbers.
We have placed the components in a car-
rier strip in the kit and enclosed a note to
let you know how they are arranged.

Do not take any of them out of the
strips before they are required as you
will not be able to identify them if they
are mixed up. The old motto 'look but
don't touch' certainly applies.

As we said in the introduction, this
project is a telephone ring simulator cir-
cuit, using a mini piezo buzzer as the
output device and a CMOS Schmitt trig-
ger as the oscillator and driver. One of
the outputs of the chip also drives a LED
via a transistor, and this has been done to
add a transistor to the board.

Some constructors will say the CMOS
chip is the hardest component to fit,
while others will have enormous dif-
ficulty with the transistor. In fact, the
project would be ideal as a soldering test

1 cycle of oscillator (a)--1

oscillator (b)

oscillator (c

oscillator (d)

Fig.2: Overall on/off timing for the
circuit is provided by oscillator (a),
which gates oscillator (b). This in turn,
gates oscillators (c) and (d).

for advanced students as it will not only
test soldering skills but also neatness,
placement of parts and identification.

I believe a similar project was passed
around a group of 20 workers at a hi -
tech plant, with the requirement to
desolder all the components from the
model and solder them back in place. I
understand that all the components
withstood 20 solder and desolder opera-
tions without a failure.

The fact is, surface mount components
are extremely robust if soldered quickly
at the correct temperature. They are

Fig.3: How the circuit uses a gating
diode to 'jam' an oscillator by applying
a logic high to the capacitor.

designed to withstand a 10 -second sub-
mersion in molten solder - but if you
subject them to a higher temperature,
you run the risk of premature and per-
manent damage.

How it works
The circuit for the ring simulator con-

sists of six 'building blocks', of which
the first is the inverter between pins 1
and 2 of the 4584B CMOS chip (Fig.1).
This inverter forms a low frequency os-
cillator, with a luF capacitor and the 1M
and 2.2M resistors. These govern the
overall timing of the simulator 'rings',
by creating an ON and OFF time. When
the output at pin 2 is LOW, the tone is
emitted from the piezo. When the output
is HIGH, the tone is inhibited and this
produces the silence between the rings.

This oscillator has an equal mark -
space ratio, to give the 'rings' the
same length of time as the silences
between them.

The second oscillator, using inverter
`b', operates at about twice the frequen-
cy of the first (this can be seen by the
different value of the resistors, as both
capacitors have the same value). The
frequency has been adjusted so that it
produces two highs during the interval
when it is activated - see Fig.2. The
second oscillator does not produce two

Fig.4: The alternative way of jamming
oscillator operation, with a diode
shunting the capacitor to logic low.

full cycles, but only one and a half, as it
is the HIGHs that are required.

During each of these HIGHs, the third
and fourth oscillators produce a warble
that simulates the 33Hz ring of the
`bell'. The third oscillator (around in-
verter 'c') generates the 33Hz frequency
and this gates the fourth oscillator to
produce a lkHz tone for the piezo.

The output of this oscillator drives the
base of the buffer transistor and also one
side of the piezo. The other side of the
piezo is connected to the output of the
two remaining buffers in parallel, and
this provides good pull -down capability
when the left side of the piezo is high.

The only fault in the design of this cir-
cuit is the drive to the left-hand side of
the piezo. Ideally we should have in-
cluded driving buffers to give it the max-
imum swing and thus produce the
maximum output. But since we did not
have any inverters left over, this is the
best we could do.

When the piezo is driven from a pair
of buffers on each side, it sees a voltage
swing of nearly twice the rail voltage
and this gives it the highest output.

The tone from inverter 'd' is also
passed to a LED via a transistor, to give
a visual indication of the operation of
the circuit. A 4751 resistor has been in-
cluded in series with the LED to limit
the current.

It is essential to include a resistor, as
the LED drops a fixed voltage (called
the characteristic voltage drop) when it
is illuminated and the transistor drops a
fixed voltage across the collector -emitter
terminals when it is turned on. The volt-
age drops are 1.7V for the LED and
0.5V for the transistor. This adds up to
2.3V and thus we must include a resistor
to drop the remaining 0.7V from the 3V
supply rail. By making the resistor 4752
we allow a maximum of 1.4mA to flow.

Without this resistor, the power rails
would be pulled down to 2.3V every
time the LED was turned on. This would
cause (a) a very high current to flow
through the LED, and (b) faulty opera -
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`Phone ringing' sound simulator
tion of the circuit as the power rails fluc-
tuate. The luF electrolytic across the
power rails reduces the impedance of the
battery and provides uniform rail im-
pedance during the life of the battery.

A lithium battery has been used, as it
produces 3V so that we only need a
single cell to provide the minimum volt-
age for the chip.

The gating diodes
Between each of the oscillators is a

diode called a gating diode, and these
are to turn the oscillators on and off
when required. To show how these
work, we will use the second oscillator
as an example, as shown in Fig.3.

When the output of the first oscillator
(to the left of the diode) is HIGH, it is
equivalent to connecting the anode end
of the diode to the positive rail. This al-
lows the diode to supply more current to

pin 1 - next to dimple
on top of chip

Fig.5: A close up view of the 4584B IC.

the electrolytic than can be bled away by
the 560k resistor, and thus the capacitor
remains charged. This means the in-
verter (between pins 3 and 4) will not
change state and it is thus 'jammed'. But
when the output of the first oscillator
goes LOW, the diode is effectively con-
nected to the negative rail and ceases to
have any effect on the second oscillator.

By turning the diode around the other
way, the oscillator will be blocked or
jammed by a LOW from the previous
oscillator, as the diode will bleed away
any charging current so that the
capacitor will not rise higher than about
0.6V. This is shown in Fig.4. This is a
very handy way of gating or controlling
an oscillator by the use of diodes.

Construction
The object of this project is not to rush

things, but take it slowly and produce a
neat result.

Start by creating a clear space on the
workbench and get all the necessary
tools and equipment ready. Make sure

all the parts are in the kit by checking
it against the parts list, and lay every-
thing out neatly in readiness. Look at
the carrier strips so that you know
what's inside.

Clean the tip of the soldering iron on a
wet sponge and open out the paper clip
supplied in the kit to form a probe to
hold the parts during soldering.

Take a little time to look at the legend
on the board for the position of each part
and also refer to the circuit diagram to
see where everything goes. Make sure
you know where each of the parts is to
be placed before starting, as it will be
very difficult to remove something once
it is soldered in place.

Some of the parts are not identified, so
don't remove anything from the carrier
strips until they are needed.

There are two methods of construc-
tion. You can start at one end of the
board and fit each part as you come to it,
or take one component at a time from
the carrier strips and solder it in place.

It does not matter which method you
adopt, however I suggest you fit the IC
first. We have not included a socket for
the chip as it is more expensive than the
chip itself and they are rarely used in
any case - so you will have to be ex-
tremely careful, not to damage it.

Firstly position the chip on the board
so that pin 1 aligns with the first PCB
`land' and make sure all the rest line up
too. The dot or dimple on top of the
chip indicates pin 1, as shown in Fig.5.
Tack the two middle pins first, so that
the chip does not move then solder the
rest of the pins. Use very fine solder
and take no more than one second to
solder each pin. You should stop after a
few connections, to allow the chip to
cool down before continuing - we
don't want to damage it.

Now we come to all the micro com-
ponents. This is where the fun begins.
Choose one of the methods suggested
above, and remove one of the parts from
a carrier strip. Drop it on the board with
the identification numbers upwards, and
use the paper clip to move it so that it is
on top of the appropriate lands and
aligned squarely. Keep it in place with
the paper clip while you tack one end,
and then the other.

The tacking process is done by first
adding a little solder to the PCB pads
before the component is placed in posi-
tion. After the component has been posi-
tioned, this solder can be reheated to
hold the part while the other end is tack-
ed in place. After this, you can go over

Base

Collector

Emitter

Fig.6: Connections for the BC847.

the joints again, adding a little more
solder and making sure the connections
are perfect. Don't press too hard with the
clip or the iron, and don't move the com-
ponent with the iron as this will make it
stick to the tip and cause it to heat up too
much.

When you have soldered one end,
again wait a few seconds before solder-
ing the other as this will allow the com-
ponent to cool and prevent it getting too
hot. This is important, as the temperature
of the tip of the iron will be about the ab-
solute maximum any of the components
can tolerate and the only way to prevent
damage is to limit the soldering time to
one or two seconds.

The reason for this is the junctions of
the semiconductors are very close to the
point of soldering and any overheating
will cause degeneration in performance

LED and
diode:

2mm axial LED:

no
connection

Fig.7: Connections for the diode and
LED.
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PARTS LIST
Note: All components are surface mount
type

Resistors
47 ohms (marked 470)
4.7k (marked 472)
33k (marked 333)
560k (marked 564)
680k (marked 684)
1M (marked 105)
2.2M (marked 225)

Capacitors
1 1nF ceramic (102)
4 1uF electrolytic

Semiconductors
3 BAS16 signal diodes (A6)
1 BC847 transistor (1K)
1 Red, orange or green LED
1 45848 hex Schmitt trigger

Miscellaneous
1 Phone Ring PC board
1 Mini piezo speaker
1 3V lithium cell type CR 2032
10cm length tinned copper wire, paper
clip for holding parts while soldering

Kits
Kits for the Phone Ring project are avail-
able from:
Talking Electronics
35 Rosewame Avenue,
Cheltenham, Vic 3192
Phone (03) 584 2386
Price for each kit, including parts and PC
board, is $12.50 plus $2.50 for packing
and postage.

and even premature failure. The LEDs
are also very critical as the light -emit-
ting crystal will lose its output at the
slightest amount of overheating. The
transistor will lose gain if overheated,
while the signal diodes are slightly more
tolerant; however they become leaky if

subjected to too much heat. Even the
electrolytics can suffer considerably by
overheating, so take care.

While taking care with the tempera-
ture and soldering times, you must also
remember the orientation of many of the
components, as they will not work if
placed around the wrong way. The
placement of the transistor is fairly
obvious, as it has three leads and you
can see which way around it goes. The
diodes come in the same package as the
transistor and you must not confuse
the two.

The collector of the transistor is in the
centre of one side and the base and emit-
ter terminals on the other side. Refer to
Fig.6 to identify the terminals.

The cathode of the diode package is in
the centre of one side, and the lead
closest to the front in Fig.7 is the anode.
The third lead is `no connection'.

If the LED is a 2mm axial -lead type,
the cathode lead is marked with a cross.
Or if it is a true surface -mount LED, the
pin in the middle of one side is the
cathode. This lead must be placed over
the letter 'k' on the board.

The piezo is fitted to the two lands
marked `Piezo' and the leads can be
soldered either way around as the piezo
operates on AC and is not polarised.

The single 3V lithium cell is fitted
under two tinned copper wire straps at
one end of the board to supply power to
the circuit. These straps are made by
placing the cell in position and bending
the copper wire over it and through the
holes. The ends are then soldered in
position. The straps connect to the posi-

Here is the wiring overlay diagram for the 'ringer' project, printed larger than life
to make things easier. Use it in conjunction with the photograph to guide you in
fitting everything in the correct position.

tive of the cell while the negative makes
direct contact with the board. The straps
should keep the cell tight so that it
makes good contact with the board.

When the cell is fitted, the LED will
begin to flash and the piezo will produce
a sound similar to a phone ringing.

If it doesn't, you may have a fault and
if this is the case, you can count yourself
lucky -as you will be able to go over
the project and diagnose the fault with
the assistance of our following 'If it
Doesn't work' section. This is where you
will start to learn about electronics and
the project will have great benefits.

If it doesn't work
If the circuit doesn't produce a sound

similar to a phone ringing, you will have
to work out where the fault is coming
from by reading the section on 'How it
works'. There are possibly over 50 pos-
sible faults even with a circuit as simple
as this, as any two components could be
swapped, any of them could be faulty
due to overheating or the board could
have a short between the tracks. To lo-
cate the problem, here is the approach:

The first thing to do is measure the
internal impedance of the battery. This
is done by setting the multimeter to the
500mA range and placing the probes
on the battery for 1/2 second. The
needle should rise to about 200mA or
more, to indicate the cell can supply
driving current.

Next, measure the current actually
being taken by the circuit, by placing a
piece of plastic under the cell so that it
doesn't make contact with the board
(this plastic can be used as a switch to
turn the project off when not required).
Measure between the bottom of the cell
and the PCB pad (either side of the plas-
tic) with a multimeter set to 50mA - or
500mA to be on the cafe side. The cur-
rent should be about 1 to 2mA, and you
can change the range to 5mA to get an
accurate reading. If it is considerably
more than 2mA, you have either
damaged one of the components or
created a short.

Make sure there are no solder bridges
between tracks or under the chip by in-
specting the board carefully. Next cut
the negative track going to pin 7 of the
chip, so that half the circuit is removed.
Re -measure the current to see if the
remaining parts contain the fault. Refer
to the circuit diagram to identify which
components are in this section and if the
fault persists, make another cut in the
trackwork and 'home -in' on the fault.
This will save you removing any of the
parts and testing them, as soldering and
desoldering will create more problems
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`Phone ringing' sound simulator
than it solves. If this doesn't find the
fault, you will have to read on.

In this type of project we start at the
back -end and work to the front. This is
because we have a LED and piezo to act
as output devices to let us know what is
happening and the extent of the fault.

We start with the LED and its driver
transistor. If the LED does not light, the
fault could lie in either of these com-
ponents or the chip. To locate the prob-
lem, take a voltage reading at output pin
12 of the chip. The needle of the multi -
meter should flicker to correspond to the
ringing of the circuit and if not, the fault
will lie in the chip or one of the four os-
cillators.

If the needle does flicker, go to the
collector of the transistor. Here, you
should see the needle sit at slightly
above 1V (due to the characteristic volt-
age drop across the LED plus a very
small drop across the resistor) and fall to
slightly less than 1V when the circuit
produces ring pulses. If the LED does
not produce a glow when this occurs, it
has either been damaged or is around the
wrong way. If the needle does not flicker
at the collector, probably the transistor
has been damaged. You can also

measure the voltage at the base of the
transistor. The reading you will get will
only be about 100mV, as the needle will
not have time to rise to 650mV during
the ring. To get an accurate indication of
the signal you must measure it with a
CRO.

If the sound from the piezo is not
similar to that of a phone ringing, the
fault will almost certainly lie in one or
more of the 4 oscillators.

Start at the first oscillator, between
pins 1 and 2. Place the positive probe on
pin 2 and set the multimeter to a low
voltage. The needle should go high for
about 1 second and low for the same
duration. When the output is LOW, a
tone is emitted from the piezo. If the out-
put does not swing up and down,
measure the voltage across the power
rails (pins 7 and 14) of the chip.

If voltage is present, and the current
consumption is about 2mA, the fault
may lie in a damaged Schmitt inverter, a
leaky or reversed luF capacitor, or an
open 2.2M or 1M resistor.

You cannot measure across the luF
while the circuit is operating as the resis-
tance of your meter will prevent it charg-
ing to 2/3 of rail voltage and the

SMT assembly and soldering in industry
There are three types of surface -mount

assembly. The first is placement of surface
mount components to one or both sides of
the board. The second has both surface and
through -hole components on one or both
sides. The third type has through -hole com-
ponents on the top side and surface mount
components on the bottom. The different
loading techniques for these boards call for
different soldering methods and the most
common methods are: Reflow and Wave
soldering.

In the Reflow method, solder in paste
form is screened onto the pads in a printing
operation or individually added by means of
a gun. The trackwork has been previously
protected with a mask to prevent solder
creating shorts and bridges. The com-
ponents are then added and kept in place
with solder paste or tiny dobs of non-con-
ductive glue. The boards are then passed
through an infra -red or convection oven that
allows the solder to melt.

Another method of reflow is to immerse
the board in a saturated vapour of a boiling
Fluorinert liquid. The vapour, at the tempera-
ture of the boiling liquid, gives up its heat to
the components, causing the solder to flow.

In the Wave soldering process, the board
is dipped in flux and carried upside-down
over a bath of molten solder. A wave of
solder is created that rises up to touch the
board and complete the soldering process.

These processes sound very simple, but
in fact involve a high degree of technical
skill. For instance, if a reasonably complex

board has 100 faulty joints per million, the
yield is zero and thus every board has a
faulty connection!

With surface mount, the soldering
process not only has to provide a good
electrical bond but since the leads do not go
though holes, it has to provide good
mechanical bond as well.

The design of a surface -mount board be-
comes much more critical than a through -
hole board due to the size of the
components, the size of the lands, the
placement of the components and the con-
sideration given to heat stress both during
and after soldering. This is an entire subject
on its own, and technical centres can be
contacted for more information for those
who want to be involved in this area.

Along with the different soldering proces-
ses there are a range of soldering faults,
where the components have either dropped
off the board or begun to stand up due to a
number of problems. The most common
fault is called 'tombstoning', where
capacitors, resistors and packages stand on
end after soldering. This results from im-
proper pad design, unequal solder mass,
'shadowing' of the component, misplace-
ment of components, poor quality solder
paste and wrong soldering temperature.

Fortunately, we don't have any of these
problems in this project, as everything is
soldered by hand. But as explained in the
text, this calls for a great deal of care as sur-
face -mount parts are extremely tiny and not
really designed for manual soldering.

oscillator will not change state. The only
thing you can do is measure the output
voltage. If it is HIGH, the input will be
low (assuming the gate is working) and
one of the feedback resistors may be
open circuit. Set your multimeter to the
10V range (assuming a 20k/V meter)
and place the probes firstly across the
2.2M resistor and then across the 1M. If
you detect a very slight movement of the
needle, the circuit is working and the
resistance of the meter is taking the
place of the resistor. Replacing the ap-
propriate resistor will fix the fault.

If the circuit produces a ring -ring -
ring -ring without a pause, the gating
diode between pins 2 and 3 may be faul-
ty or not making contact. If the output of
the first oscillator is correct, the output
of the second can also be detected on a
multimeter by probing pin 4. This pin
will give two high's during the ring tone
and if a fault exists, you can diagnose it
in a similar manner to the first gate.

The output of the third and fourth os-
cillators are more difficult to detect on a
multimeter, as the frequency is too high
for the needle to respond. The solution is
to remove the piezo from its output ter-
minals and place it between pin 6 and
the negative rail. Here you should hear a
series of clicks to correspond to the
33Hz oscillator, gated by oscillator (b).

Placing the piezo between pin 12 and
the negative rail should produce the ring
sound, except that the output will be
lower than when connected to the output
terminals.

If you find one of the inverters has
been damaged, you can use the one be-
tween pins 9 and 8. You will have to do a
little rewiring, but if the chip is not
drawing excessive current due to it
being damaged, the change can be made.

Conclusion
This just about covers everything and

the project should be working perfectly
by now - I hope so.

If you did not have any success
despite following the troubleshooting
procedure, the best solution is to buy
another kit and start again. The main
problem will probably have been your
soldering. Next time you will learn from
your mistakes and the project will work
first go.

For those who have tasted the joys of
success, wait for our next surface -mount
project. It's a speech chip that gives
tape -recorder quality and is ideal for a
whole range of applications. Hold your
breath, it's coming!
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SEND USA STAMPED
S.A.E. AND WE'LL SEND

YOU A FLYER DETAILING

THE FOLLOWING AND

OTHER PRODUCTS

 BEAM DIVERGING LENS, used in holog-
raphy, etc. - $9.90  IR FILTERS, 130mm
glass $69, 75mm perspex - $16  SOLAR
PANELS, one watt into 6-8V loads, 150 X 150
X 2.5mm - $10 ea. or 10 for $85 
MONOCULAR IR NIGHT VIEWER, complete
small scope, plus kit power supply - $269 
MAINS OPERATED LASER, two used 3mW
Siemens tubes plus a new potted mains
power supply - $199  MAINS OPERATED
LASER, new 4mW tube plus a potter power
supply - $249  SILICON SOLAR CELLS,
under load deliver 175mA at 0.46V, 12.5 X
50mm - $1 ea.  IR LASER, collimator
assy., plus new 5mW 780nM laser diode, plus
driver kit - $89  LCD DISPLAY MODULE,
16 X 2 with provision for backlighting - $22
 LASER DIODE GUNSIGHT, small adjust-
able 5mW unit with one pistol or rifle mount
- $299  VISIBLE LASER DIODE HEAD,
3V battery operation, 5mW / 670nM - $135
 ARGON LASER HEADS, used but "low

hours" units, deliver 30-150mW of bright blue
beam! - $800  BINOCULAR IR VIEWER,
clip over a standard helmet - $649  12V
OPERATED LASER, one used 3mW Sie-
mens laser head plus an inverter kit - $109
 12V OPERATED LASER, new 10mW tube
plus a new potted mains power supply -
$389  12V LASER BARGAIN, 12V laser
inverter kit plus one of our "mystery" tubes,
you won't be disappointed - $89  MAINS
OPERATED LASER BARGAIN, potted mains
power supply plus one of our "mystery" tubes
- $139  40KHz ULTRASONIC TRANS-
DUCERS - $4 for a pair, 40KHz Xtal - $3.50
 PIR DETECTORS, dual element units sup-
plied with a lens, and a suitable circuit -
$9.90  SECOND GENERATION NIGHT
VISION TUBES, very small fibre optically
coupled tubes that will perform under starlight
illumination, rejects with some blemishes -
from $500  ELECTROS, 2200 uF / 35V radi-
alk - $1.20, 470uF / 35V radial - 60c,
6800uF / 35V snap in - $3  STEPPER
MOTORS, 5V 75deg., 6.6ohm, 2 phase -
$12  MAGNIFIER LAMP, 750mm spring
balanced arm reach and metal clamp, for
120V operation but easy to rewire, porcelain
lamp socket - $79  MYLAR CAPAC-
ITORS, 0.047uF / 350V - 60c ea.  LCD
PHONE DISPLAY, Hitachi - $2  OPTICAL
SWITCH, IR LED and detector on one
screw mount assembly - $2  DUAL TV
ANTENNA, Panasonic, extends to over 1M -
$9.50  KEY SWITCH, shunt type with two
keys - $5  DYNAMIC MICROPHONE,
cassette recorder replacement with lead and
3.5mm plug 200-600 ohm - $5  STEREO
HEADPHONES, Walkman type, feather-
weight, high performance - $5  MAINS
FILTERS, in IEC socket, 40 joule varistor sup-
plied - $5  CRO TUBES, 1" Electrostatic
deft. type CV1522 - $35  VALVES, 866A -
$5, 6C6 - $5  IEC EXTENSION LEAD, 2M
long - $6

A 10% DISCOUNT APPLIES ON A
10 -OFF PURCHASE OF ANY ONE OF

THE ABOVE ITEMS

UNLESS OTHERWISE INDICATED ALL OF
THE ABOVE ARE BRAND NEW ITEMS

OATLEY ELECTRONICS
PO BOX 89, OATLEY. NSW 2223

Telephone: (02) 579 4985
Fax: (02) 570 7910

Certified p&p: S6 in Aust. NZ (Airmail): S10

VOGT
SWISS QUALITY

 PCB TAB TERMINALS
III PCB TEST PINS

 FUSE CLIPS
 BUSBARS
 PRECISION EYELETS
 STANDOFFS

fl

rt

SPACERS
M3 - M 6
BRASS NICKEL PLATED

LENGTH: 5 to 160mm
OR MADE TO ORDER

AUSTRALIAN AND NEW ZEALAND Distributors

TARAPATH PTY LTD

TEL: (03) 484 5388
FAX: (03) 480 0719

pp:

0

"THE AUSTRALIAN COMPANY" - the choice is crystal clear

Hy-QInternational
Be it a Jumbo Jet or a local courier Hy -0 appreciate that
stand down time represents lost revenue - so we have
tailored our operation for efficient, fast service as a world
leader in crystal technology with our bases on four
continents... in Australia, Singapore, Great Britain, USA

we have the resources and technology to
unequivocally guarantee our quality and service.
H -O also manufacture and stock Crystal Filters, Oil
Oscillators, MPU Crystals, Clock Crystals, SPXO and
TCXO Oscillators etc.

1 ROSELLA STREET, FRANKSTON,
VICTORIA 3139
(PO. BOX 256, FRANKSTON)
TELEPHONE: (03) 783 9611
FAX: (03) 783 9703



Construction Project:

PROGRAMMABLE
LOW COST CODEPAD
Although various 'combination lock' designs have been featured in EA over the years, this new
codepad has many features which previous designs were unable to provide - thanks to the use
of a microcontroller. How does four easily -changed user codes plus audible indication of a keypress
sound, for starters? Read on and find out more...

by GREG CURRY and DAVID EVERETT

One of the problems many people have
with codepads is that they have to remem-
ber a series of numbers. When it is a fami-
ly situation, great arguments can arise as
to what should be the number for the
alarm system, etc. Dad wants his birth
date, Mary her bank PIN number, and
so on.

Well, with this new design the problem
is solved. Everyone can have their own
number, and it can be changed or deleted
at anytime. As previously mentioned
there are four user codes; each code con-
sists of four digits, and numbers may be
repeated in the code as often as you like
- e.g., '1111'. Thus you are not restricted
to using a number only once, as in wire
programmed devices.

The codepad also has provision for a
master code, which allows the changing
or deleting of codes. When the master
code is entered the codepad goes into a
`program mode', indicated by a LED.

In this mode as well as altering access
codes, the timing of the momentary relay
output may be adjusted from one second
up to approximately 17 seconds.

In normal operation you are allowed 15
key presses to enter a valid code. If you
fail to do so, the codepad will be locked
out for two and a half minutes and the
tamper output (T) will go low.

This output could be connected to a cir-
cuit in the alarm system to sound the
sirens. By pressing any two outside keys
on the codepad the tamper output will
also go low, giving us a 'panic' feature.

The uses for programmable locks are
many, but with our design a mini 'access
control system' could be set up with
several codepads controlling door strikes.
By allocating a code to an employee and

to specific codepads, unauthorised entry
to certain areas can be controlled.

The microcontroller
For all the features available, the circuit

for our codepad is amazingly simple due
to the use of Motorola's MC68705P3S
microcontroller. We do not intend in this
article to go into a detailed explanation of
this chip (that may come later if enough
interest is shown); instead a rough outline
of its features should be adequate for now.

There are quite a few variations, or
`models' if you like, of the 68705 and we
have chosen the 28 -pin `P3' version for a
number of reasons.

The first and probably most important
is cost. At around $15 it is not an expen-
sive chip, particularly if you compare it
with say the EEPROM version which is a
40 -pin chip and sells for around $40. Chip

size was also a consideration in using the
P3. The P3 was designed to be a develop-
ment model for other versions of the
Motorola microcontroller range, but has
proved to be very popular and is therefore
readily available.

The 68705P3 does not require a crystal,
for applications where timing is not im-
portant - as is the case with our codepad.
This further simplifies the circuit and
keeps cost down.

By connecting the XTAL and EXTAL
pins together, the micro uses its own in-
ternal RC oscillator which is between 25
and 50% accurate.

The micro features 1804 bytes of inter-
nal EPROM, which is more than enough
for most applications. It also has 112
bytes of static RAM and 20 I/O lines
divided into three ports - one of which
has the capacity to provide up to lOmA of

This shot of the naked codepad assembly shows how the keypad Is mounted over
the copper side of the PC board, with the connections made via an eight way 9CP
PCB pin assembly or launcher'.
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Front and rear views of the codepad unit mounted in Its wall mounting plate. Thanks to the use of a dedicatedmicrocontroller
chip, there are very few components required.

output current on each line. This allows
us to directly drive LED's and transis-
tors without the need for external cur-
rent sources.

The chip has an 8 -bit timer and can
respond to external interrupt sources via
the ENT pin. Neither of these features are
employed in this project.

One drawback to this micro is that it is
NMOS technology and thus draws a little
more current than we would like - ap-
proximately 100mA. We believe though
that this shortcoming is far outweighed
by the features and elegance of the
overall design.

Circuit description
As can be seen in the schematic, most

of the work is done by the micro -control-
ler. Port A is set up to scan the codepad for
key presses. While a logic low is placed
sequentially on the codepad rows, port

lines PAO-PA2 look for the low. If a low is
detected the key pressed can be ascer-
tained by crossing the two lines active at
that time; e.g., if the PA4 output is low
and this is detected by PA2, the key
pressed must be the '6', and so on. Any
key press can be detected by this method,
while minimising the number of port lines
required to do so.

When a keypress is detected the micro
briefly outputs a low on pin 16 to produce
a tone from the sonalert, thus giving
audible indication that the keypress has
been acknowledged.

Once the key has been released the
software jumps to a routine which checks
the keypress against the codes stored in
RAM. If a match is found after checking
all the digits that have been entered
against the valid codes stored in RAM,
the software then jumps to another
routine to take appropriate action.

Generally when a valid access code is
detected, the micro enables the 'armed'
LED and also the relay.

Actually two outputs from the micro
are provided to activate the relay. One
output toggles with successive valid code
entries, while the other operates the relay
on a momentary basis - the time of
operation being controlled by the number
programmed by the user. The selection of
either of these modes is selected by a
jumper J1.

The diode across the relay absorbs the
power generated by the coil in the relay
when it is switched off (nothing amaz-
ing here).

Capacitor Cl is provided to help
prevent power supply surges from reset-
ting the micro and therefore deleting your
codes. The luF capacitor C2 is provided
to ensure the micro starts up correctly,
when power is first applied.

ELECTRONICS Australia, June 1992 91



Codepad
Construction

A full kit of parts for this project is
available by mail order from Circuit
Level. Details are given in the parts list.

Construction of the project takes only
an hour or so, and being so simple there is
very little to go wrong. Start by inspecting
the PCB for any shorted or broken tracks
which may have occurred during
manufacture, paying particular attention
to ones running between the pads of the
microcontroller. Next fit the one and
only link, situated between the pad rows
of the micro.

The 28 -pin IC socket can be installed
next. Do so with a fine -tipped iron, to
prevent solder bridges occurring between
pins and try not to apply heat for too long
as the pads may come away from the
board. The four resistors, two electrolytic
capacitors and diode can now be soldered
in, taking care as usual to orientate the
polarised components correctly.

The jumper for selecting between
latched and momentary operation is in-
stalled between R1 and R2. The position
of the connecting header is not important
at this stage. The sonalert mounts next to
R4 and should again be checked for cor-
rect orientation.

Transistors Q1 and Q2 are both BC328

types should be installed as per the
diagram as close as is practical to the
PCB. The 7805 regulator should lie neatly
adjacent to the terminal strip. No heat -
sinking is required.

Next fit the terminal strip and relay,
pressing both down against the PCB
before soldering. The excess length on the
terminal strip pins should be trimmed
after soldering.

An 8 -way 90° PCB pin assembly or
`launcher' is used to connect the keypad
to the main board, and also to support the
PCB when the keypad is glued into the
mounting plate. The longer ends of the
launcher pins (with the 90° bend) are
soldered to the PCB pads, but before this
is done you should cut about 3mm from
their free ends (after the bends) to allow
them to be moved back and forth to find
the correct launcher position - before
soldering. This is necessary in order to
make sure that the completed assembly
will fit into the mounting plate without
fouling the mounting screw pillars.

The easiest way to check alignment,
after trimming the pins, is to 'tack' solder
only the two outside pins of the launcher
to the PCB and then sit the keypad on top,
with the 'tops' of the pins passing through
the eight centre keypad holes. Now mate
the keypad loosely with the front plate
and check the position of the PC board in

relation to the plate fixing hole pillars.
The PCB should sit so that its top and bot-
tom edge do not interfere with these pil-
lars. It may be necessary to unsolder the
two outside pins, and move the launcher
forward or backward along the PCB pads
until this is achieved.

When you are happy with the align-
ment, solder all pins of the launcher per-
manently into place. Now solder the
keypad to the launcher and cut any excess
pin length off, as the protruding pins will
interfere with the seating of the keypad in
the front plate.

The only remaining components to be
soldered are the two indicator LEDs. For
the moment just solder them without
trimming any excess length. The anode
(a) pin is normally slightly longer, but
even when you've cut them shorter the
cathode (k) is easy to identify as the larger
lead inside the LED when you look at it
held up to a bright light.

Before fitting the microcontroller chip
to its socket, apply power to the board (9-
15V DC) and check that there is 5 -volts
on pins 2, 3, 6 and 7 of the 68705 socket.
If this checks out okay the chip can be in-
stalled and the codepad's operation tested.

Programming
Apply power to the unit. The green pro-

gram T PD should light and the codepad's

+12U>
RG1
LM7805CT
Vin +5V

T 220uF
IC1
68705P3 3

51

3

8

9

KEYPAD

PAO
PA1
PA2
PA3
PA4
PAS
PA6
PA?

INT

TMR/BT

PBO
PB1
PB2
PB3
PB4
PBS
PB6
PB7

R4
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(RED)
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PC2
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VPP
XTAL
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+ C2
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R2
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L R1
1k

42
BC328

T

B1

D1
1114881

41
BC328

ri RL1
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As you can see from the schematic, there's very little in the circuit apart from the 68705P3 microcontroller chip.
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Here's the PCB wiring overlay, to guide
you in wiring everything up.

sonalert should beep four limes. You are
now in program mode.

By pressing any of the following keys a
different function can be programmed:
`0' - Programming access code
'1' - Access code 1
`2' - Access code 2
`3' - Access code 3
`4' - Access code 4
`5' - Momentary relay output timing
`#' - Exit program mode

When you enter the programming ac-
cess mode by pressing '0', the codepad
will beep once when you press the key,
followed by two more beeps. The micro is
now waiting for the input of a four -digit
number which will be stored as the pro-
gram access code.

So enter a number. After the fourth key
is pressed two beeps will follow, to indi-
cate the code is complete. If you wish,
you can change this again by following
the same procedure.

Whilst in program mode (green LED
still on), pressing any of the keys 1-4 will
indicate to the micro that you wish to
enter an access code. The sequence of
events is exactly the same as for the pro-
gram access code.
Momentary Relay Output Timing:
Pressing the '5' key will flash out, via the
red LED, the default setting for this op-
tion. You should get five flashes. The
higher the number the longer the delay
before the relay resets. The numbers only

roughly equate to seconds, but there is
plenty of flexibilty for most applications
such as electric door strikes.

Immediately after the micro has indi-
cated the current setting you may enter a
new setting, which will be flashed out fol-
lowed by two beeps. The micro has now
left this option; if you wish to change the
setting again then you must press the '5'
key again.
Exit Program Mode: When you have
set up the program to your needs, press-
ing the '#' key will exit this mode. Again
there will be two beeps. To gain access to
the program mode again, you must enter
the 4 -digit code which was entered at op-
tion '0', or else power the codepad down
again - in which case all stored data
will be lost.

It should be noted that it is not neces-
sary to program in a 'program access code'
if it is unlikely that codes will need chang-
ing - but it sort of defeats the purpose of
the unit if you don't Ilse this feature.
Deleting Codes: If at any stage you wish
to delete a code, then enter program
mode and press the number of the code
you wish to delete (1-4). After the two
beeps, press the "" key four times and the
code is erased, without powering down.

Normal operation
After playing around with the program-

ming functions it should be fairly obvious
whether your codepad is operating cor-
rectly, but there are still a few more tests.

With the codepad in normal mode
(not in program mode), try entering one
of the codes you programmed in options
1-4. Upon completion of a valid code the
unit should beep twice, then the red
LED should come on and the relay ac-
tivate. Depending on which position
you have the jumper J1 in, the relay will
either latch or close and then release, after
a time governed by your setting in op-
tion '5'. Re-entering the code should
extinguish the LED and activate the
relay again, if you have J1 set to the
latching/toggling position.

Now with a logic probe or multimeter
connected to the tamper (T) output, try
pressing any key in the 1/4/7/* column in
conjunction with any key in the 3/6/9/#
column; a negative voltage should appear
at this terminal. This is the 'panic' feature,
and could be used to trigger an alarm or
whatever you like. To reset this output it
is necessary to enter the code - once if
the red LED is on, twice if the LED is off.

To test the keypad tamper feature, press
a sequence of 15 keys without entering a
valid code. After the 15th keypress, the
beeper will start pulsing and the
keypad will be locked out for a little
over two minutes.

PARTS LIST
Resistors
All 5% 1/2W:
R1,2 1k
R3,4 220 ohms
Capacitors
Cl 220uF electrolytic
C2 1uF electrolytic

Semiconductors
D1 1N4001 diode
L1 3mm red LED
L2 3mm green LED
Q1,2 BC328 PNP transistor
IC1 MC68705P3 microcontroller*
RG1 7805 5V regulator

Miscellaneous
B1 Sonalert
J1 3 -pin jumper with header
RL1 12V SPDT miniature relay
Codepad PCB, code DC -4P;
12 -key keypad assembl;
6 -way terminal block;
28 -pin IC socket; 8 -pin 90° PCB launcher;
flush mounting faceplate
'With Codepad firmware in intemal ROM

KIT AVAILABLE:
A kit of parts for this project, including all
components, PCB and a pre-cut
mounting plate, is available from:
Circuit Level,
112 Walpole Street,
Memilands NSW 2160.
Phone (02) 637 2900.
Price of the kit is $64.95, plus $3.00
packing and postage if applicable. Fully
built and tested units are also available
for $89.95.

That completes the testing and opera-
tion of the codepad. If everything worked
correctly, and there's every likelihood that
it will, then the completed unit can be
fitted to the front mounting plate. The
keypad is a tight fit in the plate cutout, but
should be permanently attached with a
glue such as 'Araldite' or Selleys 'Multi
Bond'. The LEDs will need to be bent to
mate neatly with the holes in the plate,
and secured with glue as well.

You may wish to put a piece of double -
sided adhesive foam tape or fit a spacer to
the unsupported end of the keypad for
extra strength, but we have found this to
be unnecessary.

In any serious application the power
source for the codepad should include a
backup battery to ensure no loss of codes
in the event of a power failure. Circuit
Level has a kit for a simple supply which
is small in size and has provision for
charging a lead -acid battery. This includes
a plugpack transformer and is available
for $27.95.

So there you have it - a codepad
which is the equal of any commercially
available unit. The elegance and simp-
licity truly display the beauty of 'com-
puters on a chip' - it now only
requires you to come up with suitable
applications.
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Construction Project:

THE MULTIDIM
Our new Multidim is the ultimate light dimmer. It can control up to 2kW of incandescent lighting,
either manually or with automatic fade up and fade down. It can also adjust the lighting in response
to the ambient light level: when the sun goes down, up come your living room lights- automatically.

by JEFF MONEGAL

Several automatic light dimmer
designs have been presented over the
years in EA, but none with all the fea-
tures of this unit.

Interestingly, a commercial unit of
comparable features to the Multidim is
also rather hard to find, the closest cost-
ing over $1800. This unit didn't have the
`dusk dimming' feature of the Multidim,
and could only handle 1.5kW.

Automatic light dimmers have many
uses, from fading the nursery lights so
baby drops off to sleep, to giving
cinema -style lighting effects. For a
single bedroom light, the Multidim is
probably overkill, as very few bedrooms
have 2kW of lighting.

However this type of load is not un-
common in other domestic situations,
such as large lounge or rumpus rooms. It
doesn't take many 75W or 100W fittings
to give over a kilowatt, requiring two
or more 500W dimmers to handle the
load. So while the Multidim can happily

control a 40W light, it's nice to know it
can also extend up to 2kW.

Another use is to control a radiant -bar
type room heater. Most two -bar
`radiators' have no more than three set-
tings, and this project could be used to
give an infinite range of heat levels.

You could even use it as a timer for a
heater by using the automatic fade -down
mode. Great for heating a room initially
at maximum output, with automatic fade
down to a preset level!

The main feature of this project is its
ability to automatically fade the lights,
either up or down. The minimum or
maximum levels can be set and the rate
of change is fully adjustable.

Depending on the value of a timing
capacitor, it can be set to take half an
hour or more. Naturally the unit can be
used manually, although the smoothness
of the automatic mode is hard to beat.

An important feature of any automatic
dimmer is the way the lights dim when

their brightness is very low. Some
designs cause the light output to 'jump'
as the lights are faded, which becomes
very apparent when the lights are nearly
out. This unit gives a smooth change
over the full range, regardless of the
load.

The 'dusk' mode was included as it
fitted in nicely without too many
extra components. An LDR (light de-
pendent resistor) is used as the sensor,
and this sensor could be fitted externally.
This way, you can come home at night
to a welcoming light, or perhaps fool
would-be intruders while you're on
holidays.

By the way, this setting works great at
parties. At several parties where the unit
was being trialled, many guests didn't
notice that the sun had set. And the party
hadn't even started!

As the photos show, the front panel
has three controls: the mode switch, the
level control and the speed control.
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When the selector switch is set to the
OFF position all lamps are extinguished.
Note that this setting doesn't isolate the
mains power from the unit; it simply
holds the triac off.

In the MAN (or manual) position,
control of the lamps is achieved using
the level control, in the same way as a
conventional dimmer. The lights can be
turned off with this setting as well.

When the AUTO mode is selected, the
speed control is used to adjust the fade
rate. For example, let's say you want the
lights to dim down to a preset level from
full brightness. This is best achieved by
first setting the level to full brightness,
perhaps with the selector switch at
manual. When AUTO is selected, the
lights will remain at full brightness until
the level control is set to a new position.

The lights will then commence fading
at a rate determined by the speed con-
trol. Then when the lights are dimmed,
you can easily fade up by resetting the
level control. The light output therefore
`tracks' the level control, at a rate deter-
mined by the speed control. This system
is surprisingly simple to use and takes
very little getting used to.

In the DUSK position the lamps will
be extinguished if the LDR is ex-
posed to normal daylight. As the sun
goes down the resistance of the LDR in-
creases due to the reduced ambient light,
adjusting the lighting level to compen-
sate. Naturally the LDR needs to be
positioned so the light output of the
lights being controlled is not sensed
by the LDR.

The ON mode is fairly obvious, in that
the lights are turned fully on when this
position is selected. This setting simply
turns the triac fully on, rather than
bypassing the controller.

And, as stated earlier the unit will
control up to 2000 watts of lighting, al-
though as for any dimmer, it should not
be used with fluorescent lamp fittings.

Another important feature is safety,
and all the electronics for the control-
ler are powered by a transformer rather
than directly from the mains.

The triac and the RF filter components
are at mains potential, but none of these
components are on the printed circuit
board, making the PCB relatively safe to
work on.

How it works
Considering the number of things the

project will do, it is surprisingly simple.
Transformer T1 steps the 240V mains
down to about 11V, which is then rec-
tified by the bridge rectifier formed by
diodes D1 to D4. This voltage is filtered
by Cl, then regulated by ICI, an 8V

A closer view of the wiring to the front panel controls. The grey lead to the switch
is a shielded lead from the LDR. The PCB is held in place with two self -tapping
screws, and the transformer Is held on the PCB by two nuts and bolts.

The mains wiring is shown here. The toroid is held in place with an insulated
washer and a metal thread screw through the centre of the toroid and the bottom
of the case. The LDR is silicon glued into a hole drilled in the rear of the case.
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three -terminal regulator which gives an
8V supply rail for the rest of the
electronics.

In order to achieve a smooth control,
the zero -crossing points of the AC mains
waveform are used to synchronise a
ramp generator to the mains frequency.
This ramp is then combined with a con-
trol voltage to generate trigger pulses for
the triac.

Resistors RI and R2 tap off a portion
of the AC supply and this voltage is then
fed to Q1 via R3. The waveform applied
to R3 is the same as the output of a full
wave rectifier, due to the effect of Dl -
D4 in conjunction with RI and R2.
When this voltage is less than +2V or so,
Q1 is turned off and R5 pulls the collec-
tor voltage high. Otherwise Q1 is on,
giving a series of lms wide pulses,
spaced by 9ms (the frequency is
100Hz) at the collector of Ql. When
Q1 is off, Q2 is turned on and capacitor
C4 is quickly discharged. This is the
starting point of the ramp voltage used
to control the rest of the circuit.

When Q1 turns on, Q2 turns off and
C4 now charges linearly, via the con-
stant current source made of Q3 and its
associated components. The constant
current source uses a LED to hold the
base voltage of Q3 relatively constant at
around 6V. This keeps the emitter volt-
age constant at about 5.3V and the cur-
rent through Q3 is therefore constant.
The emitter current of Q3 is used to
charge the capacitor, giving a linear
change in the voltage across C4 as it
charges, rather than the usual exponen-
tial change. The peak to peak value of
this waveform is around 6V.

The ramp voltage is connected to pin 3
of IC2 via R9, together with a second
voltage selected by SW1a, via R11. The
voltage present at the non -inverting
input (pin 3) of IC2 is therefore the
resultant of both the instantaneous value
of the ramp voltage and the value of the
voltage supplied via R11 from SW1a.
For example, if the ramp voltage at a
particular instance is 3V and the voltage
via R11 is also 3V, their combination
will give 3V at the input. When the ramp
is zero, the input to IC2 will be 1.5V, as
both R9 and R11 have the same value.

A reference voltage is applied to the
inverting input of IC2 via the preset
potentiometer RV 1. This voltage sets the
operating point of the comparator of IC2
and is the adjustment for ensuring that
the lights turn fully off.

If the voltage at pin 3 exceeds the ref-
erence voltage at pin 2, the output of IC2
will be high. This will turn on transistor
Q4, allowing the LED in the opto-
coupler of IC4 to light. As a result, the

triac turns on as gate current can flow
via R15 and the light sensitive diac in
IC4. Similarly, if the voltage at pin 3 of
IC2 is less than the preset voltage at
pin 2, the output of IC2 will be low.
Thus Q4, the opto-coupler and the triac
are off.

CTOAN ELECTRONICS 0

MULTIDIM

DANGER 240VAC
0

The PCB pattern Is reproduced for
individual constructors only. The
pattern is copyright to CTOAN
Electronics.

In summary, the triac is turned on at a
particular point on the ramp voltage,
depending on the value of the control
voltage from SW1a. Because the ramp is
synchronised with the mains, the triac is
effectively phase controlled by the cir-
cuit. The triac turns off after each half
cycle when the load current falls to zero.

Now to the various control voltages
selected by SW1a. When this switch is
in the 'off' position, the voltage deve-
loped across the series -connected diodes
D6, 7 and 8 is applied to R11. This volt-
age is around 2V and was chosen by ex-
periment. If OV is applied, the op amp
output swings high - quite the opposite
of what it should do. Strange, but
probably due to limitations of the op
amp, caused by the single rail power
supply.

When 'manual' is selected, the control
voltage is determined by the setting of
RV2. This voltage can be varied over the
range of 8V to 2V and is used to control
the brilliance of the lamps by manual
operation of RV2.

When SW1 is set to 'auto' mode (posi-
tion 3), the output of RV2 is connected
via SW1b to RV3. Timing capacitor C6
will then charge at a -rate -determined by
the setting of both RV2 and RV3, al-
though RV3 will have the greatest effect.

The voltage across C6 is buffered by
IC3 and the output of IC3 is then con-
nected to R11 via SW1a. If RV2 is set to
give a maximum output voltage of 8V,
and if C6 is initially discharged, then C6
will charge towards 8V at a rate deter-
mined by the setting of RV3. This rising
voltage is applied to R11 and the output
of IC2 will switch high at progressively
shorter intervals after the start of the
ramp. Thus the lights will gradually
brighten. If C6 is initially charged, then
adjusting RV2 to give a lower brightness
will cause C6 to slowly discharge,
making the lights become progressively
dimmer. The value of C6 can be changed
to give maximum delays to suit your
needs.

When the 'dusk' position is selected,
the control voltage is determined by the
resistance value of the LDR - due to
the potential divider formed by R12 and
the LDR. As the ambient light increases,
the LDR resistance drops, giving a lower
value of control voltage. The lights
being controlled therefore reduce in bril-
liance, turning off when the ambient
light is high enough. In position 5, the
supply voltage of 8V is applied to R11,
which effectively turns the triac on for
virtually the full cycle. Toroid Ll and
filter capacitor C9 help suppress any
RFI generated by the triac and C8 and
R16 are a snubber network to mini -
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The Multidim
mise false switching of the triac due to
main s spikes .

Construction
As usual, start by inspecting the

PCB for any manufacturing faults.
There are three links required, two on
the component side of the board and
one on the track side. Th k link con-
nects between the points identified as
`A' and should be run with insulated
wire. Load and solder the low profile
components first, such as the resistors
and diodes.

Be careful with the orientation of the
diodes and the three electrolyticcap-
acitors. IC sockets were used in the
prototype for IC2 and IC3, but these are
optional. Next fit the transistors, the
voltage regulator, the LED and the
preset pot. The transformer attaches to
the PCB with two mounting screws in
diagonally opposite corners.

However, don't connect the trans-
former secondary to the PCB until the
unit has been tested.

When the board is assembled, the
wiring for the front panel controls can be
completed. The various wires should be
kept as short as possible and run with
insulated, multistranded hook-up wire.
Follow the layout diagram for details.
All connections to the controls come
from the front of the PCB. The LDR was
connected with shielded cable in the
prototype and mounted on the rear of the
case. However, as suggested already,
you might want to fit the LDR separate-
ly from the case.

The rest of the components are
mounted on tag strips. Again follow the
layout diagram and the photos to see the
arrangement used in the prototype. The
layout is not critical and can be varied to
suit the case. The inductor (L1) is wound
on an iron powder toroid using a 1.5m
length (or so) of 0.8 to lmm diameter
winding wire.

Wind about 40 turns on the toroid
core, keeping the turns evenly spaced
and tightly wound. The triac is mounted
on a heatsink, and because the metal tab
of the triac is at mains potential, we
recommend using a mica or mylar in-
sulating washer.

This will prevent the heatsink also
being at mains potential and make the
unit somewhat safer to work on. It's a
good idea to check with an ohmmeter
that the triac is successfully insulated
from the heatsink. All connections to the
triac should be insulated with sleeving to

prevent possible short circuits between
the triac terminals or to the heatsink.

The final task is to complete the mains
wiring. If you intend using the unit with
a 2kW load, use 10A rated three -core
flex for the mains lead. The load is
connected to a 240V socket that can be
either fitted to the rear of the case or
connected as an extension socket.

It's important to use mains -rated cable
for all 240V connections. These cables
could carry up to 10A or so, at 240V.
Double check all connections in the plug
and socket and all soldered joints.

Testing
It's important not to apply mains volt-

age until the unit has been tested as
described! At this stage the transformer
secondary should not be connected to
the PCB, as an external lA rated AC
supply of around 12V to 15V will be
used in its place.

Connect the PCB to the external AC
supply and also connect the 240V plug
to the same supply. Switch on the low
voltage AC supply and check that the
DC voltage from the regulator is 8V.

The LED in the constant current
source should light, indicating that this
part of the circuit is operating.

If all is well, connect a 12V, 5W (or
so) lamp to the load socket. This can be
done with clip leads by connecting to a
suitable point on a tag strip and the
neutral wire. When the low voltage AC
supply is applied, you should be able
to confirm that the unit performs all its
functions. Check that the lamp bright-
ness can be adjusted over the full
range when the unit is set to the
manual mode. Also confirm that the
automatic dimming function operates
properly and that the light is fully on
when the 'on' position is selected.

When the 'off' position is selected, the

Most of the components are mounted on the PCB, with those connected to the
mains soldered to two tag strips. Note the link on the track side of the PCB,
connecting between the points marked 'A' on the PCB.
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Seed Postage Stamp For List Of Other Hems Including Valves

PARTS LIST
Resistors
All 1/4W, 5% unless otherwise stated:
R1,2,10 10k
R3 22k
R4,6 47k
R5,7 4.7k
R8 15k
R9,11 1M
R12 220k
R13 470 ohm
R14 1k
R15 680 ohm
R16 560 ohm, 1/2W

Potentiometers
RV1 20k 5mm vertical trimpot
RV2 250k linear, panel mount
RV3 1M log, panel mount

Capacitors
Cl 100uF, 16V electrolytic
C2 10uF, 16V electrolytic
C3 10nF disk ceramic
C4,5 0.1uF monolithic
C6 220uF 16V electrolytic
C7 22uF 16V electrolytic
C8 33nF, 240V AC polyester
C9 0.1uF, 240V AC polyester

Semiconductors
D1-4 1N4001 1A diode
D5-8
Q1,2,4
Q3
TR1
IC1
IC2
IC3
IC4
LED
LDR

1 N914 signal diode
BC548 NPN transistor
BC558 PNP transistor
BT139-600 16A triac
78L08 8V regulator
CA3401 CMOS op amp
TL071 op amp
MOC3021 opto-coupler
Green LED
ORP12 LDR (or equivalent)

Miscellaneous
PCB 57mm x 190mm coded MULTIDIM;

2 -pole, 5 -position wafer switch;
15mm OD, 8mm ID toroid (iron powder
core);
low profile 240:11V transformer;
knobs to suit controls;
plastic case to suit;
2 x tag strips;
heatsink for triac, TO -220 insulator, 10A
rated mains lead;
240V plug;
240V socket;
mains rated hook-up wire;
low voltage hook-up wire;
1.5m length of 0.8-1mm enamel coated
winding wire.

A kit of parts for this project is available
from CTOAN Electronics. The kit is
available in two versions: a short form
kit that contains all PCB components,
low profile transformer, PCB, triac and
front panel controls, cost $39.95 plus
$4.00 P&P. Certified postage $7.00
(within Australia only).

The other version is a complete kit
which contains everything, including a
case and printed front panel. Cost is
$78.95 plus $6.00 P&P. Certified P&P
is $10.00 (within Australia only).

CTOAN Electronics also offers a full
backup and repair service for the kit.
Cost for repair is $30, which includes
return postage. Only kits built as
described in this article can be ac-
cepted for repair. To order, write or
phone:
CTOAN Electronics
PO Box 33,
Condell Park, NSW 2200
Phone (02) 708 3763

Copyright for this project is retained
by CTOAN Electronics.

lamp should be completely off. If not,
adjust RV1. As well, if you've fitted the
LDR, test the 'dusk' mode by confirm-
ing that the lamp is fully on when the
LDR is covered. Similarly, when the
LDR is exposed to daylight, the lamp
should be off.

A useful test to perform at this stage is
the time delay available in the automatic
mode. If the delay is too long, change
C6 to a lower value. If too short, in-
crease the value of C6. In short, fully
test the unit before connecting it to the
mains. If the unit is working properly, it
remains to complete the wiring by con-
necting the transformer to the PCB.

As well, the assembly needs to be
mounted in a suitable case. We used a
plastic instrument case, although the
choice is yours. However, use a plastic
case of some sort for safety. Make sure
that the mains lead is properly anchored.
It's also a good idea to bind the various
wires with plastic straps to form them
into a loom.

Once the unit is complete, it can be
connected to the mains. Apart from
the transformer primary, there is
nothing in the circuit between the ac-
tive and neutral when a load is not
connected.

In other words, the unit is unlikely to
blow a fuse unless the transformer sud-
denly develops a major fault. If the
triac or other mains components be-
come short-circuited, the lights con-
nected to the load socket will turn
on at full brilliance.

Run the unit through the tests already
described, this time using a 240V lamp
and with the unit connected to the mains.
It should perform as before, although
check again that the lights are complete-
ly off when the 'off' position is selected.

If not, adjust RV1. Hopefully every-
thing has worked, but if all else fails,
CTOAN Electronics will fix it for
you provided the mains wiring and
the circuit board has been con-
structed as described.
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SUPER SPECIAL

FM Stereo Kits with circuit diagram

All three modules supplied are fully

assembled and aligned only SU pp

$280 /7:

4.;),

Antenna suppled

Tuning Capacitor

2 gang covers all

Aust AM bands

$4.75 pp $180 for

One or two.

Tape deck or radio power leads, plug

and sockets $150

Test prods and leads $1.50

Touch micro switches as used on colou.

TV sets 4 for $1

Transistor ear pieces plug & lead 4 for $2

Push button switches 4 pos 50c

Speaker Transformers

7000 to 1510H M 5W $7

7000 to 35 OHM 1515110

5000 to 35 OHM $7

Speakers

5 x7 $5 6 x 4 $4

5*, 8 Watt 55

Electros 20 uF 450 V 2000 uF 25 V

$150

Inline fuse holders 4 for 51

Shielded leads 7ft 3.5 to as 51

35 to 6.5 SI

6.5 lo 7 ft 75c

Inline Bay not Plugs

8 Sockets 4 for 51

Shielded Cable 20 cents a metre

Tag Strips 1 o tor 51.00 Mixed

Two Way Speaker Crossover Network

Capacitors

6N8 1500V

1000UF 16V

1000UF 50V

0 0039 OF 15007

00068250V

47 OF 63V

47 OF 1600

470 OF 16V

47 OF 200V

0.1 OF 250V

680 OF 407

0 027 2501/

10 OF 25V

22 OF 160V

50c

50c

ea St

500

10 for $1

east

3 for SI

3 for 51

ea 51

5 for SI

3 for $1

4 for $1

10 for 51

5 for $1

SPECIAL

Dual VU Meters

53 pp 51.80

For 1 or 2

POTS

1/2 MEG $1.50 Dual 2 MEG Ganged

Lin $2

V2 MEG Switch $2 Dual 1 MEG

Ganged Lin S2

1 MEG $1.50 Dual 1 MEG Ganged

Log $2

1 MEG Switch $2 Dual 10K Ganged

Log $1

25K Dual Ganged $2 50 OHM Single

50c

"Slide Pots
,12 MEG Dual SI

1 MEG Dual $2

2 MEG Dual $2

%Dual $1

25K Dual $2

5K Single 50c

250K Single 50c

10K Single 50c

5 Mixed Rotary Switches

5 for $2.50 Special

Special

12 Mixed Switches $450

200 mixed screws selMappeis

nuts, etc. 200 for $2

Car Radio Suppressors

4 for 52

Valve Sockets 9 Pin 4 for $2

Octal 4 for $2

Stick Rectifiers TV2OSC $2

Transistors AD 161.162 pair $3 AD

14952 each

TV CRYSTALS

44331619 $200

881238 $2.00

Microswitches SA 250V AC 50c

Chrome 1/4 push on knobs PRP

$1.20 ea 10 for SI

Mixed Capacitors fresh stock 100 for

S2

Mixed Resistors all handy values

100 for $2

Slide pot Knobs 10 for $1

IFS 455K for Valve radios S2 ea
Oscillator Coils SI ell

Dynamic Microphone Desk type HI

IMD ontoff switch $4 pp 51

Teisco Microphone Ceramic $2 pp

$1

SUPER SPECIALS

MULTI CELLULAR

HORN TWEETER

8ohm. 30 Watt

Crossover 3Kfilz
Frequency
2,000/20,000 105db

Shielded Cable Audio Leads 711

with plugs 6.5 to 3.5

3.5 to 3.5 51 each

TRANSFORMERS 240V to 83
59 each 240109)

Valves

6K7 $10 EF50 55 815 $10

EF86 $8 6K8 $10 6C08 510
694 $6 1S5 57 6CM6 $10

6AL3 56 6BM8 $8 6045 $10
6BL8 $5 SAS4 $8 6AU6 $10

6U7 $10 IT4 $7 6AS6 510

6SA7 $10 696 $10 6AN8 510

12AX7 $10 6L6 $15 6136 $10

6005 $10 6AM8 $10 6005 $10
6406 $8 6SL7 $10 12AU7 $10

6S147 $10 2054 $10 12DL8 510

12AY7 $10 12AT7 $10

122 PITT ROAD,
NORTH CURL CURL,

NSW 2099.
PHONE (02) 905 1848

II

I
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CAF

'CAF

'CAF

'CAF

'CAF
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'CAF

'CAF

'CAF

'CM
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'CM
'CAI
'CM
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'CAP

'CAF

Cqf
'CAI

'CAP

CAP

CAP

'CM

'CAI

'CAI

'CAI

Round 240 Siemens E Cone Sets 'CM
Al

Volt Clipsal Socket Siemens E Cones use high quality N27 siterrit material, featuring an
extremely high flux density and a frequency range of 0-0.1MHz. Ideal

'CAI

Well below normal price. A 240V socket which is self switching when a
for compact power transformers, DC -DC converters, Chokes,

'CAI

plug is inserted. White In colour.
- Transducers, Intederence suppressors. Coil former is glass fibre

'CAP

Cal PS -4014 A bargain at $2 ea reinforced thermoplastic flame retardant polyester. Bobbin and cone
'CAI

'CAI
pair supplied. 'CAI

,) Cal LF-1 no CAf
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JAYCAR No FOR HOBBYISTS
NEW BARGAIN PRODUCTS Grab these while they last and at these prices, they won't last long

35 4nirni

le 17 11 15 14 13 0 11

. . . ......
2 3 4 5 6 7 9 r,

0,,O. ,4100:,..

LED Bar Graph
10 Red LEDs

.Ccr.
Bargain priced

Cal ZD-1704

Only $2.95

Membrain Touch
Keypad

Worth well over $10 each. Has 20 separate keys, 1 to 0
and 10 others. Supplied with peel oft adhesive back Size
91(W) x 96(H)mm.

Cat SK -0755 $2

C106Y1 SCR
These have been used in countless projects and normally
cost $1.20 each. They are 30V 4k Stock up now. PM 50.
Cal ZX-7010

50 for $10

High Voltage
Electrolytic

100uF 450V RT. Small quantity and very
rare in this high voltage.

$3.95 ea----411(Cat RE -5688

--:*

I DC Lead Bargain This lead has a 16 way IDC DIL plug on each end,
with ribbon cable connecting them. Length is 180mm .
The plugs can easily be re -used. Cat PI -6552 *1 ea

Relay 12 Volt 5 Amp SPST. mount Cat SY-4057 Only $2.95

Pushbutton Thumbwheel
Type Interlocking Counter
Switch These normally sell for $13-$15 each. Save a fortune..

Cal SP -0785 Only $3.95 ea

PC Mount
Pushbutton
Switch

High quality push on SPST. Grey/black.

Cal SP -0725 $1 ea

28 Way Pin
Headerii

Cal HM -3211

$1.80 ,o-cillytJI

Circuit Breaker
125V 20 Amp.

Well below normal price.

Cat SF -2280

1.9 $1.50
10+ $1

.-d, BARGAIN AT $3.95 *
ij .47 Farad 5.5V Supercap

Cat RU -6702 $5.50

2N5192 Transistor Bargain
NPN, VCB 80V, IC 4A, HFE 20-80, 40W. Flat pack TO -126 device. Normally about S1 each.

Cat ZT-2100

Pkt 50 for $10

LED Display Bargain
7 segment red LED display, same as Most: n: ,mir catalogue - No ZD-1803.

Common cathode. Connection details available on request. Normally $3.50 ea.
Cat ZD-1803

1/2
1.9 $1.75 ea price 25-99 $1.00 ea
10-25 $1.20 ea 100+ .700 ea

UNIQUE DIGITAL TECHNOLOGY SCRAMBLER PHONE
... IS YOUR PHONE BUGGED? WHO CARES, IF YOU HAVE TWO OF THESE!

Cal YT -7000

NOW ONLY $39.95 ea
WERE

$299
Jaycar has made a scoop purchase of Telecom approved telephones that scramble your message

so that it can be deciphered only on a similar unit. The phone (faun in colour) is housed in a

standard Telecom set. There are no dial out facilities. You use by simply connecting in parallel

to another telephone. Dial out on the standard phone and once the line is connected, pick up the

scrambler. (The party on the other line must have a scrambler phone as well.)

You can talk with relative security (we can't guarantee that ASIO or the CIA would not be able to

decode the conversation).

These units once sold for $299. Another famous Jaycar scoop buy - tar far below manufacturers

cost - enables you to own a sophisticated scrambler phone at an unheard of price. You can own

a scrambler phone for the ridiculously low price of $39.95 each! Remember, you will need at

least two though. The stock is brand new, in cartons and has a 3 month warranty. Unit requires

9V DC to operate.
JUNE SPECIALS PRICES

PLUGPACK MP -3007 $15.95 CURRENT TO JUNE 30TH
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Professional Horn and Driver ROSS /
Motorola
1155/6

This speaker incorporates a CD horn

(constant directivity) which Is made by
the American Sound Company -
ROSS. This horn Is extremely well

known and sells throughout the world
in speakers that sell for over $1,700
pair. The driver Is a Motorola
Powerline Piezo which simply screws
into the horn. The speaker otters
smooth wide angle coverage with

optimum driver loading.
Frequency response 1.8kHz-20kHz
Power handling 400W rms

Warranty 3 years

Cal CT -1920 $89.95

MOTOROLA 400 WATT
CMPRESSION DRIVER

REPLACEMENT -
KSN 1142

A direct burnout proof driver for all standard 1° 18 UNEF thread
horns. As used in the above horn driver combinatin. Stop paying for
all those expensive diaphragm replacements. THis one is guaranteed

to last 3 years.

Power handling 400 watts rms.
Cat CT -1922 $45
Portasol Portable Gas Soldering Iron
New generation soldering iron. Why bother with rechargeable batteries or chargers any more. THe Portasol

needs no cords or gas batteries. All you need is a can of Ronson type Butane cigarette lighter gas. A full

lank will last about an hour, and II refills in seconds.
Cat TS -1420 $39.95

PUSHBUTTON SWITCH BARGAIN
Our suppliers sent us the incorrect switch recently,
so we need to dear them out and It's your gain.
Stock up now. It's a push on momentary, black
body, red actuator, 125V 1A rating.

Cal SP -0705

Normal price about $1.75
Bargain price .50C ea
10+ .45c / 100+ .30C

RS232 Break out box
A simple way of checking and monitoring 25 pin D series (RS232) Inputs, outputs and
connecting cables. Connects In line between computer and peripheral and has 12

signal powered LEDs to Indicate which lines are In use, as well as 24 switches and

jumper leads to allow you to break out
circuits or reconfigure and patch out of

all 24 active lines. Other suppliers sell
these for up to $99.95. You won't pay
anything like that from Jaycar.

Cat XC-5085

Only $69.95

o/.

4Ah D
Size

NiCad
Brand new addition

to our range of
batteries.

Compare our price

with other suppliers

Cat SB-2462

$12.95 ea

s I

TO -220 Clip On
Heatsink

We're overstocked, so don't miss [his bargain.

Cat HH-8503

Normally $1.20 each

This month 10 for $5.95
0.64 REF.

6.81 REF
A ,

1 135

20.32
1

10.92

Bargain Bags
Back Again!!

We haven't had these available for
some months now, as we've been
accumulating the 'JUNK' to go in

them. Each bag contains
approximately 3kg of assorted

electronic goodies. This run also
includes its own bag of

semiconductors.

Unfortunately, due to massive
weight, P & P is normal rates
plus $5

Cal XB-9000 $ 14.95

TURN YOUR SURPLUS STOCK INTO CASH!
Jaycar will purchase your surplus stocks of components and equipment. We are

continually on the lookout for sources ofprime quality merchandise.
Call Mark Harris or Bruce Routley now

(02) 743 5222
USED EPROMS!

These turned up in a recent surplus stock buy. save a
fortune over new prices. Most are not erased. We will

guarantee these to be able lo be programmed, and any

returned faulty will be replaced, bul only up lo 2 weeks
after purchase - keep your sales docket.

27256
Cat ZZ-8500 $2.95 (new price $9.95)

27512
Cat ZZ-8501 $4.50 (new price $14.95)

270al ZZ-88 503 $1.00

2716 62C64 RAM
Cal ZZ-8502 $2.95 (new price $9.95) Cal ZZ-8504 $1.50 (new price $15)

Jaycar will not be undersold on
goods of the same quality

HIGH QUALITY IBM
COMPUTER LEADS

We've made a scoop purchase of IBM brand computer leads. These

are high quality leads. The D25M lo D25M has chrome plated

backshells and thumbscrews and high quality Hitachi soil, flexible

cable. The D25 to Centronics has a chrome plated backshell for the

D25 and an Amphenol Centronics plug, again with high quality

Hitachi llexible, soft cable.

D25M to D25M
9 Fins connected (that's all you require). Length 2.8 ml

Cat PL -0875 $23.95
D25M to Centronics
24 Pins connected. Length 1.4 ml

Cal PL -0879 $23.95

CS -COPE PROGRAMMABLE HOUSE ALARM EMEICYM EMVPM
V@ OM
Intelligent remote keypad to

arm/disarm and program the
system. 7 segment readout,
use of use up to 3 per alarm.

Cal LA -5183

Special
price

$49.95 each

BOARD
See catalogue for full details, (No box supplied)

Sells for $199.50 with box.

 6 sectors plus 6 x 24 hour sectors  No
programming required for normal operation.
Includes PC board with keypad attached.

Cal LA -5182

Catalogue price $129.50
may special $79.50
.,ave $50
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VIDEO SWITCHER KIT FOR
CAMCORDERS & VCRS
Ref SC May 92

Do you need to

copy old Beta

video tapes to VHS

or simply edit

Video 8 to your

VCR? Perhaps

you simply wish to

dub between two

or three VCRs?

This project

eliminates the current patch -cord swapping ritual and provides stereo

audio switching as well. The kIt provides a monitor and RF output

and features CMOS switching with RCA sockets for quick hook up to

your VCRs. Jaycar kit comes complete with case, front panel label,

video modulator and all specified components. Plugpack power

supply not Included.
Cal KC -5116 $129.95

Passive Infrared Detector
Bargain

Our economy best selling PIR that works extremely well and is ultra
reliable. It's so reliable that we have increased the warranty period to

1 year. This unit sold for $100 in 1988. Thousands have been sold

and are still working reliably all over Australia. Features and
specifications:  Dual element pyroeledric sensor  24 Dual element
detection zones in three layers  Wide angle 90° multi layer coverage

 12 Meter range  Operation voltage 7.5-16V DC  Tamper
protected  LED Indication  Size 65(H) x 84(W) x 46(D)  Colour
beige  Relay output.
Cat LA -5017 1992 catalogue price $49.95

ONLY $39.95 STOCK UP NOW

NEW PENRITH STORE!
199 HIGH STREET 1

Ph (047) 21 8337
FACSIMILE (047) 21 8935 1

OPEN 7 DAYS A WEEK
Sat 9am-4pm / Sun 10am-4pm I

.1111 MO IMO NM IMO NOW J

60 WATT
SOLDERING IRON

If your 20 or 25 wall iron doesn't have enough heal for those LARGE
soldering jobs, this Is the Iron for you. II's 240V operated and Is

Electricity Authority approved. It comes supplied with two tips, one
bent to 45° and one straight, both with chisel 3mm points.

Cal TS -1470 $29.95

NEW BOOKS NEW BOOKS NEW BOOKS NEW BOOKS

101CIRCUIT BOOKS
for Eiektor Electronics. Each book has 300 circuits

Four fabulous new books published by Micro Tech

aimed at the electronic enthusiast, professional or
amateur. They offer a comprehension collection of

practical Ideas, concepts and developments, many of
which have been In annual Elektor magazines. You
will find circuits for audio and video, car, cycle and

motorcycle, home and garden, receivers and aerials, sw
hobbies and games, measuring and testing,
oscillators and generators, current sources and power supplies, microcomputer and music electronics and more.

300 Circuit!' Cal BM -2470 $19.95 301 Circuits Cal BM -2471 $19.95
302 Circuits Cal BM -2472 $19.95 303 Circuits Cat BM -2473 $19.95
To give you an example of these circuits - the 303 circuit book includes 32 audio and HI Fl projects, 14 circuits for cars andbicycles,

43 computer and microprocessor circuits, 11 electronics projects, 24 HF and VHF circuits, 16 circuits for a number of hobbies and
pastimes, 54 projects for home and garden, 29 paver supply circuits, 29 circuits for lest and measurement equipment, 9 TV and
video project, as well as 42 design ideas

SRRND NEW 1992 EDITIONS
UP TO DATE WORLD'S TRANSISTORS, DIODES, THYRISTORS
& ICS, COMPARISON TABLES. TWO VOLUMES.

Vol 1 A -Z
Comparison tables of transistors, diodes, thyrIstors and IC's. Nearly 28,00 types with brief data,

pin assignment. Over 80,000 comparison and equivalents. Excellent reference book, 967 pages,
110 x 150 x 43 (lhick)mm. Cat BM -4580 $19.95

Vol 2 - IN -60,000-p.
Comparison tables and brief data and pin assignments of another 28,000 types of transistors,

diode and ICs of daily use. Over 80,000 comparisons and equivalents given. 950 pages, 110 x

150 x 42 (thick) mm. Cat BM -4582 519.95

Teach Yourself DOS 3.3 & 4.0
By Al Stevens.

Teach yourself to set up fixed and floppy disk systems with easy -to -understand

instructions contained in this book. Arm yourself with real time saving techniques

including file maintenance and file protection. Improve your computer's efficiency

and effectiveness. Learn how to back up and archive files for safe storage. Master

easy ways to handle tricky file directories. Improve your disk formatting and copying

techniques. Maximised learning - overview of DOS for the new DOS user - DOS

commands - Paths, filters, pipes and Input/output redirection batch files - EDLIN.

267 pages, 153 x 224mm.

The Encyclopedia of Electronic
Circuits
By Rudolf F Grat. This book has a circuit schematic for just about everything you
could think of to build, nearly 1,300 In all. They are listed alphabetically and

divided into 98 basic circuit categories. For example the sections starting with the
letter A are: Alarms, Amateur radio, Amplifiers, A to D converters, Attenuators,
Audio mixers, Audio oscillators, Audio power amps, Audio signal amps,
Automotive. This Is the hobbyists and technicians dream treasury of both analog
and digital circuits. From amateur radio and crossover networks to tibreoptics, lest
circuits, motor control, video circuits, times, etc, with special emphasis on stale -of -

the -art IC circuit technology. Also included is a huge index to specific circuits. A

massive 760 pages, size 175 x 230mm.

WAS SELLING FOR $69.95

Cal BM -2476

$34.95
TP220 RUBBER

WASHERS
Silicone Impregnated and don't

LOWER PRICES

ON LAUNCHERS
11111101

require silicon grease. RI 100. Description Cat No Old price New price
Cat HP -1155 6 Way launcher - vertical HM -3208 $1.20 .50C
Normally $8.95 8 Way launcher - vertical HM -3210 $1.50 .600

June Special 3 Way launcher - right angle HM -3213 .750 .300

$5.95
4 Way launcher - right angle
8 Way launcher - right angle

HM -3214

HM -3215

.950

$1.85
.400
.90e

Save $3 5 Way launcher - right angle HM -3216 $1.10 .600
4 Way Socket - crimp HM -3218 $1.200 .900
6 Way Socket - crimp HM -3219 $1.50 $1.20
8 Way Socket  crimp HM -3219 $1.750 $1.40
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WATERPROOF 'BOPLA' WALL
MOUNTING BOXES

Available in three sizes. These are TOP quality boxes. they are ideal for housing timers,

controllers, alarms, etc, outdoors. They are made from high impact glass reinforced
polycarbonate with a hinged transparent door. They are divided Into two separate sections,

hereby providing a suitable means of interfacing electronic equipment with external wiring. The

pper section has integral PCB slots moulded into 4 slides, also filled to the back are lapped
nserted (M3) to allow the mounting of a panel or board, which may be extended downwards into
he lower section for interlacing purposes. The lower section has knockouts for conduits or

cable in the rear and bottom faces. Both the opening door and the removable bottom front panel
have a rubber gasket to ensure a waterproof seal. Colour is light grey. Operating temperature
range -40°C to +80°C. Another Jaycar surplus deal which we can offer you these high quality

boxes at well below 1/2 what other suppliers are asking. Three sizes available. Dimensions
mm):

Width Total

height

Small size 162 154

Door

height

96

Depth Depth

al door under door

115 47 LESS
Medium size 210 179 116 98 46

arge size 255 212 146 129

AYCAR PRICES
55 THAN

Small size $34.95 1-9 ccs Cat HB-6040 1/2
Medium size $44.95 1-9 pcs Cal HB-6041

arge size $59.95 1-9 ccs Cal HB-6042 PRICE
Juantily buyers  10+ less 10% off above prices  20+ less 20%

ff above prices

Our opposition (the ones with the really thick catalogue) sell the small size for $72.68 and the

large size for $149.08 plus 20% Sales Tax"

rb Connector Gender Ciianger
Enclosure
if you have ever wanted to make up a special 25D
adaptor, ie to have certain pins connecting

between say Iwo sockets, or 2 plugs, it was very
difficult. Now with this new enclosure it's easy.
You can now make up all these special
adaptors/gender changer etc with a minimum of

fuss.

Cal PM -0851 $2.95

Low Cost 1MHz Pulse Generator
Klt
This project is an updated and Improved design that has
many features found on expensive commercial generators,

but at a fraction of their cost. II can be used for fast

evaluation of widebond amplifiers and filters, adjusting the
frequency compensation of scope probes and other
attenuators. IT is a must for troubleshooting and developing

digital circuits. The project provides BNC o/puts for CROs
with single -shot and continuous pulses. THe Jaycar kit
comes complete with case, front panel label, PCB and
components.

Cat KA-1743 $89.50

R.A7 LESS 10%
'GREENAIR' AIR PURIFIER & IONISER
PRO@IA NIEMMEVNIE@U@II
We have sold thousands d negative Ion generators over the years. These work by building up a very high
negative voltage, generating a stream d negative Ion electrons which are emitted into the air. These ions
then attach to particles in the air such as dust which are then attracted to the ground or other solid objects

(Just as metal filings cling to a magnet), thus purifying the air. The manufacturer claims the following
benefits:

 'Greenair' removes airborne bacteria, dust, unpleasant odour, allergen and tobacco smoke etc.

 Helps sufferers from allergy, asthma, bronchial problems, fatigue, haytever, headache , insomnia and
sneezing  Neutralise positive charges pollutants and ions repelled by highly charged TV, CCTV and
computer video display terminals  'Greenair' makes the environment around you a much healthier place to

live in.
SPECIFICATIONS

Dimensions 105W x 105D x 70H mm, Weight 200g

Range 14sq ml (150sq ft)
Power consumption 240V model 3.8 watts, 12V model 2 walls
When we first started selling negative ion generators they were $70. See our 1987 catalogue.

If you've ever wondered about negative ion generators grab one of these.

TWO MODELS AVAILABLE
240V mains 12V DC With cigarette lighter plug

Calyx -2910 $29.95 Cal YX-2912 $ 24.95

lavcar
ELECTRONICS

VISA

HEAD OFFICE POST & A ING

6 Leeds Street Rhodes 2138

Telephone (02) 743 5222

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

$ 3.75
$ 4.50

$ 6.50
FAX (02) 743 2066 OVER $100 $ 8.00

ADELAIDE SA

BURANDA OLD

COBURG VIC

MELBOURNE CITY

SPRINGVALE VIC

SYDNEY - CITY

190 Wright St (Cnr. Selby SI) (08) 231 7355

Mon -Fri 9 - 5.30 Fri 8.30- Sal 9 - 12

144 Logan Rd (07) 393 0777

Mon -Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4

266 Sydney Rd (03) 384 1811

Mon -Fri 9 - 5.30 Fri 8.30- Sal 9 - 4

Shop 2, 45 A'Beckett St City (03) 663 2030

Mon -Fri 9 - 5.30 Fri 8.30- Sat 9 - 2

887-889 Springvale Rd Mulgrave (03) 547 1022

Nr Cnr. Dandenong Rd Mon Fri 9-5.30 Fri 8.30 - Sal 9 -2

117 York SL (02) 267 1614

Mon -Fri 8.30 - 5.30 Thurs 8.30pm - Sal 9 -4

MAIL ORDERS MAIL ORDER VIA 111
P.O. Box 185 Concord 2137

FREE CALL - FOR ORDERS
ROAD FREIGHT ANYWHERE IN ONLY (008) 022 888
AUSTRALIA (up to 20kg) $13.50 HOTLINE (02) 743 6144
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BANKSTOWN

GORE HILL

PARRAMATTA

PENRITH

RHODES

363 Hume Hwy Cnr Meredith St (02) 709 2822

Mon-Frl 9 - 5.30 Thurs 8.30pm - Sal 9 - 4 - Sun 10 - 4pm

188 Pacific Hwy (Cnr. Bellevue Ave) (02) 439 4799

Mon -Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4pm

355 Church St (Cnr. Victoria Rd) (02) 683 3377

Mon -Fri 9 - 5.30 Thurs 8.30pm - Sat 9 - 4pm

Sunday 10am - 4pm

199 High St (047)21 8337

Mon -Fri 9-5.30 Thurs 8.30 - Sat 9-4pm Sun 10-4pm

6 Leeds SI (02)743 5222

Mon -Fri 9 - 5.30
CS

IAYCAR
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Australia's most popular mantel radio
Home construction was an important aspect of the valve era of radio, and a mainstay of EA's
predecessors Wireless Weekly and Radio and Hobbies. Often overlooked by collectors of historic
radios, some of these projects produced classics that have an important place in radio history. Many
influenced later commercial design.

Recently I was delving into one of my
treasure chests (also known as junk
boxes) and came across the 50 -year -old
remnants of a 'Little General' - the first
mains powered receiver that I ever made.
It had seen plenty of service before hav-
ing most of its parts 'borrowed' for other
projects. Looking it over I realised that
here was a neglected classic, worthy of a
place in any historic collection.

What is a classic receiver? The term
`classic' has been borrowed from art and
literature, to imply a combination of
such features as popularity, suitability
for intended purpose, adequate perfor-
mance, innovation and trend setting.

In April 1940, then Radio & Hobbies
Editor John Moyle published an article
about a small mantel receiver that was to

become a classic. John's 'Little General',
as he called his compact receiver, was
just about the ultimate in simple super-
hets. It used only four valves including
rectifier, and a handful of components.

By 1940 the standard circuit for a
small mantel receiver had become well
established as having a converter, IF
stage, diode detector, and an audio stage
driving a power amplifier capable of sev-
eral watts of audio. Indeed, the same
chassis was often used for larger table
receivers, and even consoles.

In the intended type of service, typi-
cally for bedside or kitchen listening to
local stations at a modest volume level,
much of the audio amplification and
power of these receivers was wasted. At
the same time, residual hum, noticeable

John Moyle's original Little General, housed in a smart little leatherette -covered
wooden cabinet. Many constructors made their own chassis and cabinet.

at low listening levels and exacerbated
by high audio gain, was often a problem.

As discussed in the July 1991 column,
Australian manufacturers frequently re-
sorted to reflexing as a way of reducing
size and saving a valve, but the compo-
nent count was high and performance
was often compromised.

Some manufacturers, including
Australia's Healing, Lekmek and Na-
tional Radio had realised that eliminat-
ing the first audio stage was a practical
way of producing a simple and docile
receiver that was adequate for many ap-
plications.

European valve manufacturers had
produced sensitive power pentodes in-
cluding the PENA4, AL3 and EL3,
EL3G, EL33, KT61 and 6AG6G which
were suitable for these receivers. A sim-
ilar valve, the EBL I even included a pair
of diodes with this type of service in
mind. However, all these valves had
heavy filament currents, were bigger
than the standard 6F6G and 6V6G and
by 1940 had become practically un-
procurable.

No frills
Why bother to compromise receiver

performance for the sake of a valve and a
few components? One reason was cost.
It may surprise younger readers used to
purchasing transistors for less than a dol-
lar to learn that in 1940, a typical receiv-
ing valve cost more than a year's
subscription to Radio & Hobbies! An-
other benefit from simplification was re-
liability. Anyone who has had much to
do with repairing valve receivers will
confirm that two very unreliable compo-
nents eliminated by dispensing with the
first audio stage were the anode resistor
and its coupling capacitor.

Although the elimination of the first
audio stage was a major step, John
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Moyle contended that further simplifica-
tion was worth striving for. Furthermore,
he contended that the usual audio power
capability of several watts was quite un-
necessary for the intended type of ser-
vice. He felt that a 'no frills' miniature
superhet using the absolute minimum of
parts and with the output valve restricted
to a power of a watt or so would provide
adequate performance, and that its sim-
plicity and economy would appeal to
many constructors who otherwise would
be reluctant to tackle a mains powered
receiver. Home constructors frequently
started with small battery powered re-
ceivers and graduated to mains power
only with caution.

One significant factor in reducing
complexity and the number of small
components was the elimination of auto-
matic gain control (AGC), which is not
essential for local station listening. An-
other was the use of a single resistor for
screen and oscillator voltage supply. The
final design was indeed simple, using
only five fixed resistors, the customary
two filter capacitors, and only seven
paper and mica capacitors.

Apart from the use of a variable cath-
ode bias resistor as a volume control, the
first two stages of the Little General were
conventional, with a 6K8G converter
valve and 6G8G double diode remote
cutoff pentode serving as IF amplifier
and detector. The third valve was a ubiq-
uitous 6V6G, biased sufficiently to re-
duce the anode current to about 25mA
and limiting audio output to about a watt.
HT rectification was by a trusty 80, with
filtering provided by the field magnet
winding of a 5" electromagnetic loud-
speaker.

Immediate success
The immediate popularity of the Little

General proved John Moyle's ideas to be
correct, surpassing his most optimistic
expectations as to its success. Although
tens of thousands of kitsets were pur-
chased by the more affluent home build-
ers, many other Little Generals (like
mine) were made from parts acquired,
salvaged or scrounged from various
sources.

As an indication of the Little General's
continuing popularity, for the next de-
cade variations on the theme were regu-
larly featured in R&II. The first
modification came a few months later in
October 1940. To provide a bit more gain
for difficult locations, the 6G8G was re-
placed by a 6F7 triode pentode operating
as an IF amplifier and grid leak detector.

By now, loop aerials were standard for
portable radios, and prov'ng to be a prac-
tical proposition for mar:,'sets in good

Fig.1: The circuit of John Moyle's original April 1940 Little General. It was just
about the ultimate in superhet simplicity.

Fig.2: Despite the success of the original, then e were requests for more gain. So
in October 1940 John obliged with this version using a grid -leak triode detector.

Fig.3: In the June 1941 issue, the original circuit was adapted to use a loop aerial.
Minor changes included using a 6J8G converter and tal5Y3G rectifier.
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VINTAGE RADIO

signal strength areas. A further article in
the June 1941 issue of R&H described
the Little General fitted out with a loop
aerial. At the same time, a 6J8G was
recommended as a replacement for the
6K8G converter, which was in short sup-
ply and for best performance required a
non-standard oscillator coil. A minor
change was to replace the type 80 recti-
fier with its octal equivalent, the 5Y3G.

Six months later, in the December
1941 issue, instructions for making the
most ambitious of all the Little Generals
were published. This was the Dual Wave
model, incorporating a miniature
switched coil unit.

To cope with the weaker signals com-
mon in shortwave reception, a high gain
Philips type EBF2G IF amplifier valve,
and iron -cored IF transformers were
specified. The most significant change,
however, was the addition of automatic
gain control, increasing the complexity
of the circuit, and changing the position
of the volume control to the diode load.
It could be argued however, that the Dual
Wave Little General had compromised
the original idea of ultimate simplicity.

Back to basics
Further references appeared during the

next few years, but with no significant
changes. In an August 1947 article,
called 'Australia's most Popular
Mantel', John Moyle pointed out that the
added features had moved the Little

'LITTLE GENEZAC

y 24o .z..c

Fig.4: The basic circuit of the dual -wave version described in December 1941.
Offering bandswitching and AGC, it was the most ambitious of the series.
Although not actually shown in the circuit, a Crown or RCS bandswitching unit
added shortwave coverage from 13.7 to 40 metres (22 - 7MHz):

General away from the original concept
of a basic little receiver using the abso-
lute minimum of components. John now
revived the original circuit, with small
revisions to cater for the now readily
available permanent magnet speakers,
and the more efficient 6X5GT rectifier.

Resurrected regularly with minor
changes until the final appearance in
1961 - no less than 21 years after John
Moyle's first article, the Little General
must hold some sort of a record for lon-
gevity as a popular project. There's no
doubt that it was a classic.

Do you enjoy reading about vintage radio?
If so, you'll enjoy Peter Lankshear's new book:

Discovering
VINTAGE RADIO

We've collected together 34 of Peter's most popular articles on vintage radio topics, and
reprinted them to form a highly readable introduction to this fascinating subject.
It covers the development of various components, such as valves and loudspeakers, and
also explains the evolution of radio receiver and audio amplifier design during the valve era.
Also given are informative descriptions of 'classic' models, such as the Pilot 'Super Wasp',
the Atwater -Kent 20C and National's HRO receiver.

Literally a wealth of information for the vintage radio enthusiast!

Available from your newsagent, or by mail order from Federal Publishing, PO Box 199,
Alexandria 2015. Price in Australia $4.95, plus $2 P&P when ordered by mail.

Build your own?
Considering the large number of Little

Generals built over the years, it would be
surprising if there have not been many
survivors - although bear in mind that
non-kitset versions may not be im-
mediately recognisable. In many cases
rebuilding to working order should not
be a problem.

However, there is another way of be-
coming the proud owner of one of these
classics. Why not build one yourself,
from scratch?

There is a growing interest in creating
homebuilt radios and amateur equipment
from old plans and components. Unlike
copies of commercial models, which at
best are only replicas, hobby designs
using original parts can be considered as
being authentic, and the Little General
with its simplicity of construction is
ideal for this type of project.

Although there were several firms sup-
plying Little General kitsets, there were
no 'official' components. Most collec-
tors accumulate an assortment of
`junkers' - chassis that are beyond re-
demption. These can often provide all
the essential major components, espe-
cially a dial mechanism, tuning capaci-
tor, aerial and oscillator coils and IF
transformers. Most small power trans-
formers will be suitable, and chassis are
readily made with the aid of a few hand
tools. The only other major items of
hardware are a 5" loudspeaker and out-
put transformer.

Next month we will provide detailed
instructions for building your own genu-
ine 1947 'Little General'.

106 ELECTRONICS Australia, June 1992



Experimenting
with Electronics

by PETER MURTAGH

Noisy reminder
Do you need a simple timer to give you a penetrating reminder for times up to about 12 minutes?
Then build this month's circuit. Simply set the desired time by varying a potentiometer, turn on the
power, then wait for the piercing screech of the electronic buzzer- you will certainly know that the
set time has elapsed!

There are many occasions around the
home when you need a reminder that a
certain number of minutes has passed.
There's the traditional three -minute 'egg
timer' for hard -boiling eggs, or perhaps a
reminder to stop talking on the phone after
10 minutes, or five minutes to quickly feed
the dog before your favourite TV program
starts. The list is endless!

To provide for all such occasions, and of
course, learn some more about electronics,
we have designed this month's circuit. It
uses only four transistors, and illustrates
two new electronic ideas.

Transistor Q1 forms a constant current
source - new idea No.1 - and transis-
tors Q2 & Q3 form a programmable
unijunction transistor (PUT) - new
idea No.2. Transistor Q4 just turns on
the buzzer.

So start building - then reflect on how
it all works!

Construction
As usual, start your construction by

soldering in the resistors, then the diodes
and transistors. Be careful about polarity,
since only the resistors can be soldered in
either way round.

Note also that transistors Q I , Q2 and Q4
are all the PNP (BC558) variety; Q3 is the
sole NPN (BC548) one. Even the small
electronic buzzer which we've used for
our alarm must be inserted the correct way
round. (Its red lead goes to positive.) Refer
to Fig.4 to identify which lead is which for
all the polarised components.

Next connect the pot to the PCB. Link
wires from the centre and left lugs of the
pot (viewed from the top) to the pads on
the board - using these lugs means that
turning the pot clockwise will increase
the resistance and hence increases the
time delay.

You will probably want to draw up a
timing scale to place behind the knob on
the pot. Refer to Fig.3 for the diagram of
our scale, but realise that your maximum

time, and hence your divisions, could easi-
ly be different.

There are two things to remember when
designing your dial. Firstly, when the pot
is turned fully anticlockwise, resistor R2
(10k) is still in the circuit, so the minimum
time is not zero but about 1 minute.

Secondly, you need to measure the
maximum time delay with the pot
turned fully clockwise. Then you can
work out how many divisions to put on
your scale.

For example, our maximum time was
12 minutes. So the scale goes from 1-12

This photo shows the component layout for breadboard construction. Note there
is a jumper lead (not visible) from the right pin of the LED to the +9V rail.
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Experimenting
minutes, which is 11 intervals. Since the
pot rotates through 300°, our divisions are
27.3° apart (300° divided by 11). Each in-
terval is equally spaced, since the timing
capacitor is charged up via a constant -cur-
rent - this gives us a linear scale, which
we wouldn't have if we simply charged
the capacitor via a resistor.

About electros...
A few comments about the electrolytic

capacitor (C1) which we have used.
Electrolytics are quite cheap, and have
large values of capacitance. However, they
have severe limitations - they are not
very accurate (some can even be up to
20% off their stated value) and they tend
to leak (they don't block all DC current).
So, each individual capacitor can have
very different properties. Of course, if cost
were no barrier, we could have used a low -
leakage tantalum capacitor, but I suspect
that most experimenters would find them
too expensive (and, anyway, 100uF seems
to be the largest value commonly listed by
hobby suppliers).

This is all by way of warning. If your
alarm fails to go off, or goes off briefly
without latching, it's probably caused by a
leaky cap. If this should happen, replace
your capacitor with another of the same
nominal value. If the buzzer still won't
sound, you might have to settle for one of
lower value, or use a less -leaky tantalum.

Interestingly, electrolytics store their
charge better, and hence leak less, the
more often they are used. If left for a long
period on the shelf, they tend to be very
leaky. So it's possible to improve a leaky
470uF, 16V electro by connecting it to a
15V DC supply and letting it 're -polarise'
for an hour or so. But make doubly sure
that the polarity is correct (positive volt-
age connected to the positive lead of the

DI
194149

D2
194149

It1

10k

SWI

0--0 +9V

LEDI

D3
154001

04
90669

OUZ

GOD

The schematic shows the constant current source built around 01 at the left, the
`PUT' in the centre (Q2/Q3), and the switching circuit (Q4) to activate the buzzer.

cap, etc.) - electros have been known to
explode!

The reason why we have to take account
of the leakage in the capacitor is because
its charging current is extremely small.
With the full 110k resistance (R2 + RV1),
this current only measures around 6uA. It
doesn't take much leakage to drain this
away as fast as it flows in. For example,
when we used a 1000uF capacitor to try to
double the delay time, it leaked too much
to be able to set off the alarm for the higher
time settings. (But, after we 're -polarised'
the capacitor, the timer then worked for
settings up to 22 minutes -for all but the
highest 110k resistance setting!)

How it works
Transistor Q1 supplies a constant

charging current to timing capacitor C1.
It does this by making use of the fact
that there is a constant voltage drop
across a diode junction.

By using the two diodes, Dl and D2, we
place a constant voltage of 1.2V between
the transistor's emitter and base. This
provides a drop of about 0.6V across the
emitter -base junction, plus a constant 0.6V
to drive the constant current through the

Fig.1: The component overlay for stripboard construction.
RVI alters the time which elapses before the buzzer sounds.

resistors (R2 + RV1). Our minimum
charging current is therefore 0.6V/110k =
5.5uA.

Over the whole variable resistance
range, 10k -110k, this current is tiny -
from 60-6uA. But, as mentioned before
(if the resistance value is not altered),
Q1 supplies a constant charging current,
which makes it easy to calibrate our
linear timing scale. This current flows
into the capacitor, and gradually charges
it up. The capacitor voltage eventually
reaches a level which turns on transis-
tors Q2 and Q3.

These two transistors form the function-
al equivalent of a Programmable Unijunc-
tion Transistor (PUT), also called a
`complementary' Silicon Controlled Rec-
tifier (SCR). Unlike normal bipolar tran-
sistors which have three layers (e.g., NPN
and PNP), PUTs and SCRs have four
layers. If you look carefully at the
schematic diagram, you can see that Q2
and Q3 form a PNPN device, with resistor
R4 connected to the 'gate 1':

P anode
N - N .. gate 1
P - P .. gate 2

N .. cathode

Fig.2: The PCB component overlay diagram. Note that the
switch SW1 has been added so that you can turn off the
buzzer quickly - its alarm Is quite demanding.
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Fig.3: Here's a copy of our timing scale.
The maximum time on your scale (and
hence the number of divisions) could
easily differ considerably from ours.

(Normal SCRs make use of gate 2,
rather than gate 1.)

When enough base current flows
through the emitter -base junction of Q2,
this transistor will turn on. In doing so,
Q2's collector current will provide the
base current for Q3.

A tiny original base current is sufficient
to cause conduction, and provided that this
tiny current is maintained, the two transis-
tor combination will latch on. This is char-
acteristic of PUTs - they do not turn off
unless the voltage at the emitter (of Q2),
and hence the emitter current, drops to
zero.

The reason why this combination is
called 'programmable' is because the volt-
age at the gate sets a reference voltage.
The emitter voltage of Q2 must rise a fur-
ther 0.6V above this value before the PUT
turns on. See how this works in our circuit.

The emitter of Q4 is connected to the
+9V supply, via a yellow LED (LED I)
and a diode (D3), to again provide a con -

PARTS LIST
Miscellaneous
PCB 57x45mm, coded 92116
9V battery
electronic buzzer
SPDT switch
hookup wire

Resistors
All 1/4W, 5%
2 10k R1,R2 brown -black -orange
1 1k R3 brown -black -red
1 47k R4 yellow -purple -orange
1 100k RV1 rotary linear pot
Capacitors
1 470uF,16V C1 PC -mount electrolytic
Semiconductors
1 yellow LED
2 1N4148 signal diodes D1,D2
1 1N4001 power diode D3
3 BC558 PNP transistors Q1,Q2,Q4
1 BC548 NPN transistors Q3

stant voltage drop. There is a larger volt-
age drop across a LED than across an ordi-
nary diode (and a yellow LED drops more
than a red or green), so this ensures that
the reference voltage on the gate of the
Q2/Q3 will always be lower than the max-
imum voltage to which the capacitor can
be charged. We are making certain that our
PUT can be turned on.

So, what happens is this. When switch
SW1 is closed, capacitor Cl slowly char-
ges up, until the voltage applied to Q2 is
about 7V. Once this value is reached, the
combination Q2/Q3 latches on, and the
gate voltage drops. Because Q2/Q3 is now
conducting, it will discharge capacitor Cl,
but not right down to ground. Q1 is still
supplying its charging current and, though
tiny, this is sufficient to keep Q2/Q3
latched on.

The low gate voltage is also transferred,
via R4, to the base of Q4. This turns this
transistor on, and its collector current ac -

92116

The PCB pattern is produced here, full
size, to let you etch your own board.

tivates the electronic buzzer. It also turns
LED1 on. To turn off the alarm and LED,
you must open switch SW I.

Because it can take a few seconds to dis-
charge Cl, do not re -use the timer imme-
diately. If you do, the alarm will sound in
less than its set time. Resistors R3 and R4
limit the currents into Q2 and Q4. R4 is
made much larger in order to make certain
that Q2/Q3 is triggered via R3.

Changes
Because the charging period is deter-

mined by R2+RV1 and Cl, changing their
values will alter that time. But it is not
really practical to further increase the
resistance setting, as the charging current
becomes too small to offset capacitor
leakage. But you might be lucky and find
a less leaky, higher value capacitor (like a
1000uF) to achieve a much longer delay.

Another possible change is to replace

TRANS
BC548,

BTORS
BC5613

C B E

B

ti

DIODE-I I1 -

ELECTROLYTIC CAPACITOR

C +

bottom view

E emitter
B base

C collector
+ anode
- cathode

Fig.4: Identify the leads on the
polarised components by referring to
this chart.

the buzzer with a relay. The relay contacts
can then be used to switch a variety of cir-
cuits, which can also be located some dis-
tance from the timing circuit. This opens
up a whole lot of possibilities. So, it's over
to you - use your imagination and in-
genuity!

Transparencies
A high contrast, actual size transparency

(negative) for the PCB used in this circuit
is available for only $2. This will allow
you to etch your own printed circuit board.
This special price applies for transparen-
cies for all projects in this series only.
Write to EA's reader services division.

Happy experimenting - and please
send us your comments on the circuits we
have published as well as ideas for future
projects.

THANK GOD
FOR THE
SALVOS

Red Shield Appeal
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BOOKSHOP
Preamplifier

and
Filter Circuits

R A PENOLD

Preamplifier and Filter Grcuits -

This book provides circuits and background

information fora range of preamplifiers, plus

time controls, filters and mixers. The circuits

described are simple and previous experience

of electronic project construction is not needed.

CODE: BP 3090 PRICE: $11.00

PRACTICAL.
MIDI

HANDBOOKsr
Piokt

Practical MIDI Handbook

Refers to the powerful capabilities of MIDI and

how to exploit it, with no knowledge of elec-

tronics or computing. It reviews the latest

developments in MIDI covering keyboards,

drum machines, sequences, mixers, guitars etc.

CODE: PC 1002 PRICE: $21.95

Practical Digitial Electronics Handbook

This book introduces digital circuits, logic gates,

bistables and timers as well as microprocessers,

memory and input/output devices. It will prove

invaluable to anyone involved with the design,

manufacture or servicing of digital circuitry.

CODE: PC 1004 PRICE: $21.95

DIGITAL
ELECTRONICS

PROJECTS
fro kvirH106

Owen Bishop

Digital Electronic Projects for beginners

This book provides simple, yet detailed instruc-

tion on practical projects. Covering instrumen-

tation to home security plus circuit diagrams,

this reference book also offers 'fun' projects

for newcomers to electronic construction.

CODE: PC 1011 PRICE: $18.95

kga

i?rrfAl.
C raw AsoriiT

strLibti

Introducing Digital Audio, CD, Dat and

Sampling. - Second Edition:

This book bridges the gap for the technician

and enthusiasts who have worked with audio

circuits. It includes oversampling methods

and bitstream techniques and technical terms.

CODE: PC 1007 PRICE: $19.95

Synthesizers for Musicians

Written especially for musicians, this book

explains how to get the best from your synthe-

sizer or sampler. If you want to go beyond

using the factory presets or the random poking

of buttons, then this is the book for you.

CODE: PC 1003 PRICE: $18.95

Computers and Music - An Introduction:

This book explains how to simply set up your

own computer music studio. It covers the basics

of computing, running applications programs,

wiring up a MIDI system plus everything about

hardware and the programs.

CODE: PC 1006 PRICE: $23.95

Practical
Electronic Filters

Practical Electronic Filters

Practical Electronic Fihers explains in a simple

form, the understanding of how to work a fil-

ter. It presents projects to apply in and around

the home, including diagrams that are suited to

the beginner and a more advanced constructor.

CODE: BP 2990 PRICE: $13.00



How to set up a home Recording Studio

If you have a studio at home or are about to

set one up, this book is for you! It describes

the setting up of an 8 to 16 track studio with

an outline of the musical and recording gear

needed.

CODE: PC 1009 PRICE: $21.95

ELECTRONIC
PROJECTS

ME SECURITY

Electronic Projects for Home Security

This book deals with the many aspects of

home -security and how to construct your own

security system. It covers the latest in technol-

ogy, whilst remaining simple and reliable in its

instruction.

CODE: PC 1010 PRICE: $21.95

DIGITAL
LOGIC GATES

AND FLIP-FLOPS
RAO ?holy OW ale

Digital Logic Gates and Flip -Flop

Intended for enthusiasts, this book aims to pro-

vide a firm understanding of gates and flip-

flops thoroughly and from the beginning. It is

for the user who wants to know more than a

few rules of thumb about digital circuits.

CODE: PC 1013 PRICE: $26.95

ELECTRONICS
Build and Learn

Electronics - Build and 40111

This book is the perfect balance of theory &

practice. It introduces common electronic om-

ponents and how they are built into useful cir-

cuits. An essential for the beginner, providing

practical tests and experiments.

CODE: PC 1008 PRICE: $18.95

ELECTRONIC
POWER SUPPLY

-Handpeok
IAN R SINCUUR

Electronic Power Supply Handbook

This book covers the topic of electronic power

supplies, including batteries, simple AC sup-

plies, switch -mode supplies and inverters.

Subjects dealt in detail are devices, their oper-

ating principles and typical circuits.

CODE: PC 1001 PRICE: $23.95

The PC Musk Handbook

This book takes the reader through the cre-

ative possibilities of the personal computer.

Full of practical lips on equipment plus expla-

nation of sequencing, sampling and notation.

CODE: PC 1005 PRICE: $28.95

A Reference Gu ideto
Basic Electronics

Terms

A Reference guide to Bask Electronic Terms

A comprehensive A to Z guide of electronic

terms. This book chooses and explains some of

the more important fundamental terms (over

7001, making the explanations easy to under-

stand and avoiding high level mathematics.

CODE: BP 2860 PRICE: $16.00

Mini Matrix Board Projects

This book provides you with 20 useful and

interesting circuits, all of which can be used on

a mini matrix board, which is just 24 holes by

10 copper strips.

CODE: BP 9900 PRICE: $6.50

grarRam

DATA
BOOK

Mike Tooley BA

Everyday Electronics Data Book

This book is an invaluable source of informa-

tion of everyday relevance in the world of elec-

tronics. A must for everyone involved on elec-

tronics who wants to put theory into practice.

CODE: PC 1012 PRICE: $26.95

Coil Design and
Construction
Manual

Coi Design and Construction Manual

A unique book for both the professional and

home constructor on 'How to Make' your own

R.F., I.F., Audio and Power coils, chokes and

transformers etc.

CODE: BP 1600 PRICE: $6.50

HOW TO ORDER
To order, simply fill in the coupon, remembering to

include the code numbers and $5.00 postage and

handling. If the coupon is missing, write down the

names, code numbers and prices of the books you

require. Include your name, address, phone number,

plus cheque, money order or credit card details (card

type, card number, expiry date and signature) and

send it all to Federal Publishing, Reply Paid No. 3,

PO Box 199, Alexandria, NSW 2015. Please allow

at least 28 days for delivery and please sign all

orders.



Information centre
Conducted by Peter Phillips

Power, rectifiers and all that
We stay mostly with power -related issues this month. Not people power, but power of the electrical
kind. As ever, the answer to a What?? question (on power of course) is hotly contested. But I get
my own back, with another What?? question - on a different aspect of power yet again...

The electronic circuit is one thing,
but as the letters this month point
out, its power source may be quite
another. Many of us simply plug the
appliance into the power point, switch
on and enjoy.

But not everyone has mains power,
particularly in country regions. And as
you'll see, some quite elaborate alterna-
tives are required if everyday things like
washing machines, computers, sound
systems, TV and all the items we 'city
slickers' take for granted are to be a part
of country life.

Of course, the power source is only
part of the equation; let's not forget the
humble power supply circuit. Like many
things, the simpler the circuit, the black-
er the art that surrounds it.

I've decided to concentrate on matters
pertaining to power supplies and power
sources, as this is always an interesting
topic and one that knows no bounds.
Featured this month also are reader ex-
periences with inverters, in particular the
300W inverter described in the April
1988 edition.

We start at a fairly basic level, by
revisiting the February What?? question
- which it seems, has caused a few
hackles to rise. Now that's unusual,
isn't it?

VA ratings
It's the published answer to the

February What?? question that has
produced a few letters, contesting its
reasoning. You might remember that the
question asked why a centre -tapped
transformer with a full -wave rectifier
needs a higher VA rating than a similar
transformer for a bridge rectifier. Our
first letter argues against the use of the
term 'VA rating':

Concerning February's What??, it
seems you and presumably V.C. require

some education about the use of VA
ratings. My hackles rise when I see ref-
erence to VA ratings for the primary and
each half of the secondary of the trans-
former, in the March answer.

What is the purpose of a VA rating?
Mainly to determine the size of the
transformer required for a task. In fact
the venerable Radiotron Designer's
Handbook says (in effect) that the op-
timum effective core area in square in-
ches is given approximately by A =
0.179 x SQRT(W), where W is the volt-
amperes output. These days, because of
improved core materials, a lower con-
stant can be used.

From the user's point of view, the
second purpose of the VA rating is more
important - exceed it and the trans-
former will cook! The interesting point
is that the transformer dissipation is
largely determined by the sum of I2R in
the various windings and that there is
no logical basis for involving V in
the calculation.

The voltage V might drive the current
in the load, but the dissipation is not
otherwise influenced by it. However, by
setting a VA figure, the manufacturer
can provide a good guide to the user in
an easily understandable form.

For instance, it doesn't matter whether
the A is drawn into a resistive or a reac-
tive load. (It's important to note that
since it is the heating effects we're con-
cerned about, it's the RMS value of A
that's important when non -sine
waveforms are present, due to the
diodes). However there are limitations.
Don't expect a 240V to 240V trans-
former rated at 240VA (1A in the load)
to be able to support a 120V, 2A load.
The VA may still be 240, but twice the
current in the winding means four times
the heat dissipation.

By now, most readers should have
caught on to the problems built into
the March answer, particularly the ab-
surdity of assigning VA figures to
various windings in any meaningful
and logically consistent way. Suppose
we have another go at it, along the fol-
lowing lines.

Let's use the values quoted in the
answer -- 1:1 transformer, 10V RMS
input, a 10 ohm load at the secondary
and a transformer rating of 10VA.

The current in the load will consist of
a sine wave with alternate half -cycles
inverted by diode action. At each point
in time, the magnitude of the load cur-
rent will equal that in a 10 ohm load
connected to a 10V AC source, although
now rendered uni-directional by the
diodes. Now comes the tricky part!

It's usual for the transformer designer
to arrange for the full -load dissipations
in the primary and secondary windings
to be approximately equal.

Let's assume this is the case here.
The designer would then assume that
full load current for the transformer is
0.5A through the full 20V winding to
provide the specified 10VA rating. The
primary current would be 1A under the
same conditions.

For the particular transformer size
and make-up, the designer would have
an allowable dissipation figure - say
5W in this instance. The consequent
25W allowance for the primary at 1A
means that its resistance should be 25
ohms. The same allowance for the
secondary at 0.5A means its resistance
should be 10 ohms (i.e. 5 + 5).

When used in this application, the
transformer has the 1A of secondary
current flowing through one or other of
the five ohm half -windings (on alternate
half -cycles). Consequently the secon-
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dary dissipation is SW, twice the al-
lowance, and not a safe condition.

On the other hand, if a full -wave
bridge rectifier is used from a single
winding, the space occupied by the two
five ohm windings would be taken by a
2.5 ohm winding. This would provide
2.5W of dissipation for the IA - just
right!

The situation becomes worse when a
filter capacitor is added, as the trans-
former becomes quite peaky, requiring a
larger VA allowance. However, I've
glossed over a few points to get my mes-
sage across. For example, the propor-
tion of over -dissipation by the two -diode
circuit compared to the bridge varies
with the design decisions regarding the
allocation of available space between
the primary and secondary windings. It
could be more or less than the 5W:2 5W
which emerged from the above example,
but it could never be reduced to equality.
(G.W., Florey ACT).

While you might consider using VA
ratings an incorrect way to answer the
problem G.W., at least we both agree on
one thing: the transformer for the two -
diode circuit needs to be larger. Certain-
ly, as you point out, it is current that
causes the heating, due to the I2R losses
in the windings.

By either reasoning a transformer with
a larger VA rating is required implying
that, for the same voltage, the secondary
winding needs to be able to handle a
higher current. Using your method, the
resistance of the winding therefore
needs to be less, requiring a thicker wire.
Which is the same conclusion reached
by the solution presented in March.
Therefore, as we are interested in the VA
rating anyway, why not use it in the
solution?

I agree that the use of VA ratings is
prone to misinterpretation, rather like
the ampere -hour rating for a battery. A
40AH battery cannot necessarily
produce 400 amps for one tenth of an
hour, and may be able to give 4A for
longer than 10 hours. But it's still a
guide that gives a good idea of the
capacity of the battery.

The next letter disagrees entirely with
the answer, and argues that the VA rating
of both transformers should be equal.
Other letters I've received say the same
thing, for slightly different reasons.

The answer to February's What??
doesn't sit squarely with me. Assuming
that circuit losses are ignored, then cer-
tainly, if 10V RMS is applied to a 10 ohm
resistor, a current of lA RMS will flow,
giving a rating of 10VA.

But in the explanation, for a peak cur-
rent of 1.4IA the RMS value is given as

0.71A, which is half the peak value. Per-
haps my theory is failing me, but when I
was taught and indeed when I teach
about RMS values I state that the RMS
value equals 0.71 of the peak value,
which gives IA RMS. This current is
present for half the cycle (1800), and
averages to 0.5A RMS over the full
cycle. This gives a VA rating of 5VA for
each half -winding, or 10VA for the full
winding.

Am I missing something? It seems to
make sense to me, as apart from intro-
ducing average values of current (0.637
of the peak value) over the half cycle (as
we can't really talk about RMS values
over anything less than 360°), the
answer doesn't make sense. (R.E., Ever -
ton Park Qld).

Other letters say much the same thing,
so perhaps it's appropriate to expand on
the solution given in March. I didn't ex-
plain why the RMS value of a half -wave
rectified voltage is 0.5 times the peak
value, due to space limitations.

The diagram of Fig.1 shows the proof,
in which the RMS value of any
waveform equals the square root of the
mean of the sum of the squares of the
instantaneous values of the waveform.

The first equation in Fig.1 puts this
mathematically. I've selected 12 instan-
taneous values at 30° intervals, which
gives the rather long expression for Iles.

Check it yourself, but you'll find
that it gives the answer shown. If in
doubt, substitute a peak value of lA
and try it again. You'll end up with 0.5A,

not 0.71A. Naturally, if there is
another half cycle the same as the first,
the RMS value will be 0.71 times the
peak value, as for a conventional sine
wave. The more instantaneous values
you use, the closer the answer will
be to 0.5 times the peak value.
Given this, you can see that if a wind-
ing of 20V (the complete secondary of
the centre -tapped transformer) has
0.71A RMS of current, its required
rating is around 14VA. A transformer
connected to a bridge rectifier has a
10V winding at 1A, giving 10VA.

So regardless of how it is proved, the
transformer for a two -diode full wave
rectifier needs to be larger (to give a
higher VA rating) than that for a similar
output bridge rectifier.

My thanks to Vic Ciscato for the ques-
tion, and to the readers who prompted
this discussion. As I've said before,
power supplies are more complex than
they first appear, and discussions like
this help unearth the many issues that
surround them. But now to the power
source itself, which is not always from a
coal-fired or hydk,-electric power sta-
tion:

Inverters
In January, a reader asked if a non -

sinusoidal 12V to 240V AC inverter
could be used to drive a range of ap-
pliances, including a computer, a hifi set
and so on. The inverter in question was
the 300W inverter published in EA's
April 1988 issue. I made a few corn -
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INFORMATION CENTRE
ments, with the disclaimer that I really
didn't know.

Quite a few readers have since
responded with actual experiences on
driving different loads from this (and
similar) inverters. As well, EA has now
published a 1200W inverter by the
same designer, making it even more
appropriate to pass on s -ate the ex-
periences readers have had.

Because of the considerable amount of
material sent to me, I am condensing it,
hopefully leaving the details intact.
Here's the first letter:

In the country we rely on power
generated from a solar system, and I
have built many EA inverters. We con-
sidered many commercial inverters, and
have also repaired quite a few, and I
must say your inverter is an excellent
unit. However we have added a few
modifications, and an EA 300W inverter
has been in service now for three years
with very few problems.

Some of the modifications we've in-
corporated are: reduce the hold-up time
of the autostart, replace the fuse with a
re-wirable type, vacuum dip the trans-
former in varnish, fit a snubber to the
output and to the catch diode. As well,
we found it necessary to add a delay to
stop hiccup at start up, a ripple filter to
the DC input and to replace the input
cables with 15mm2 cable. Other mods
were to provide a manual start-up
switch, to replace the output transistors
with BUV18 types and the drivers with
MTP3055 FETS. And probably more
I' ve forgotten...

The inverter currently runs a Macin-
tosh computer, jigsaw, sewing machine,
14" colour TV set, overlocker, kitchen
knife, Beta VCR, a VHS VCR and com-
pact fluorescent lights. Not all at once,
of course. (G.B., Nimbin NSW).

Thanks G.B., although I think some of
your modifications may apply to other
inverters, as some of the parts you quote
are not in the 300W design. Still it's
good to know the design has proven to
be reliable and that it operates so many
different appliances. The next corre-
spondent also uses the 300W inverter.

I have operated a Commodore 64 and
an SX64 computer on power supplied by
the EA 300W inverter for many hours on
a number of occasions, with no
problems. The inverter was being used
as a UPS (un-interruptable power supp-
ly), being powered from a 12V battery
charged by an unfiltered battery charger
connected to the mains. Although it
sounds crude, it works!

On a similar topic, all the hair driers I

have taken apart use a diode switched in
series with the motor to give the low
speed facility. There must be a lot of DC
on the mains! Thanks for a great
magazine, I have been buying it since
1947. (B.W., Morphett Vale SA).

So obviously a computer can be
driven by a non -sinusoidal inverter.
Using the inverter as a UPS is an inter-
esting idea B.W., and probably cheaper
than buying a commercial unit. Your
comment about the use of a diode as a
speed control in hair driers is interesting,
as it shows how popular this method is.

One wonders if the supply authorities
are going to eventually say 'enough is
enough'. Thanks for your letter and kind
comments about 45 years of reading the
magazine - not a bad record!

The next letter is from another country
reader, again with considerable ex-
perience in the use of inverters.

Over the years I have designed and
built various solar electricity supply sys-
tems, gaining quite a bit of experience
with inverters in the process. Your
remark about using two separate lines
rather than a twin lead is quite correct. I
have two 100 metre underground lines,
one in twin and the other as two
separate leads. The twin lead keeps the
inverter running, while the separate
leads allow the autostart feature to
operate correctly 90% of the time.

Certainly inverters are devils when it
comes to hum and buzzes. Not only do
they produce mechanical noise in trans-
formers, they force spikes through power
supplies and amplifier stages. They also
send murmurs through the air to any
device receptive to it. As strange as it
may seem, earthing the aerial of a radio
takes most of the hum away on AM sta-
tions, although it reduces reception. I
have not noticed any problems with the
speed of my record player, although hum
is induced in the pick-up.

Most hifi equipment keeps the inverter
running when turned off, due to the
mains filter in the amplifier. My com-
puter runs perfectly on an inverter, al-
though the transformer in the monitor
buzzes loudly when turned off. It
quietens down when turned on and
works well otherwise.

Vacuum cleaners and washing
machines all work well, as do all power
tools. However, inverters play havoc
with some types of equipment. I have
burnt out three commercial NiCad bat-
tery chargers, in which both the charger
and the battery become very hot, with
eventual meltdown of the charger. I don't
know why!

Incidentally, who invents those
What?? quizzes, a mad professor, a sor-

cerer or Dr Faust? They seem to give
some people hell...(B.P., Beaufort Vic).

Speaking as Dr Faust, thanks for your
comments, although I hope the What??
questions aren't that bad!! Again it's ob-
vious that a range of appliances can be
driven by an inverter, with few ill ef-
fects. I can't see why a simple NiCad
battery charger melts down, but perhaps
it isn't an EA design!

The next letter is from yet another
country reader, who also sent details of a
180A, 12V battery charger, which be-
cause of space limitations I've not in-
cluded. Perhaps at a later date...

I have been living on my property for
almost seven years without the benefits
of mains power. I have an 800AH lead -
acid battery bank and a 600AH wet type
NiCad battery bank, both charged with a
mixture of hydro -electric, solar and
wind power - occasionally boosted
with a 240V:12V, 18qA battery charger.

I have tried a range of commercial in-
verters, which range from good to abys-
mal. The so called sine -wave types
approach a sine -wave output, but at the
expense of increased harmonic distor-
tion. This causes clocks to run up to 10
times faster.

Some commercial units aren't even
crystal locked, and operate at a frequen-
cy that depends on the temperature. My
inverter is based on the EA 300VA
design, with some extra output transis-
tors to allow it drive a fridge and other
similar items. The output transistors
have actually burnt off the black anodis-
ing of the heatsinks!

Over the years I've found numerous
items that operate well from an inverter,
and some that don't. In general, any ap-
pliance that has a switch -mode power
supply runs OK. This also includes com-
puter monitors.

The spiky nature of the waveform has
caused the demise of a few power trans-
formers, such as the small types in clock
radios, although the Australian made
types seem to cope quite well. Failure is
mostly due to a winding becoming open -
circuit, not always insulation failure.

With some TV sets, there's a slight in-
crease in noise level from the power
supply, as well as a noticeable scanning
line that moves slowly up and down the
picture as the inverter beats against the
vertical sync. My stereo unit runs very
well, apart from a mechanical buzz from
the power transformer. Some types of
turntables require an additional load
(such as a 25W lamp) to increase the
output of the inverter to a suitable value.
This is required in the EA 300VA design.

Some things that don't like an inverter
are electronic controlled drills (except
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on full speed), light dimmers (they be-
come unstable at any level below full
output) and the cheaper types of minia-
ture fluorescent lamps. The Philips types
are OK, but others have a very short life.
I hope this information is useful. (P.L.,
ALbion Park NSW).

It certainly is EL., and thanks for writ-
ing. You obviously have quite a power
supply system down there, and I hope to
be able to describe your battery charger
in a future issue.

So there it is folks, straight from the
`horse's mouth'. It seems most applian-
ces will work with a non -sinusoidal in-
verter, and it also seems the EA designs
(or actually those from Altronics, pub-
lished by EA) perform well, even better
than some commercial units.

And lastly, a vexing issue that many
readers will have experienced:

12V car power
Many of us have struck electrical

problems when coupling an unfamiliar
car/trailer combination. Weird and
wonderful things can happen, often
due to bad earthing and sometimes
combined with doubtful identification
of wires.

These faults are difficult to track down
with a multimeter, as some bulbs can
earth via the filaments of others and all
kinds of parallel paths can occur. Some-
times it's necessary to remove all the
bulbs and start from scratch. Even iden-
tifying the earth connection can be dif-
ficult. Has any reader an easy way of
sorting out such wiring? (R.V., St. Geor-
ges Basin NSW).

2 -phase load

W1/4) WW1/4i

primary

3 -phase supp y

Fig.2

(1) start with

(2) add red

white

(3) mix and
take equal
amount to red

(4) compare ratios of R/W

4

Fig.3

red

Now there's a Pandora's box. Space
doesn't permit me to describe the sorts
of problems I've experienced over the
years, or the devious means I've used to
find the problem. But I still remember
the time my wife pointed out that the
brake lights were coming on every time
I turned to the left!

Perhaps readers might like to offer
some experiences (and solutions) to
automotive electrical problems, as
they're in a class of their own.

What??
This question comes from Ken Chris-

tensen, of Blacktown NSW. Ken is an
amateur radio operator with many years
experience in the broadcasting field.
However, at first glance you mightn't

NEW KITS FOR
EA PROJECTS

Dick Smith Electronics has advised us of
the release of now kits for the following
EA projects:

ACTIVE CROSSOVER (May 1992): As
the article only gave details for a PCB
module, the DSE kit is a 'short form' one
to allow constructors to build it into any
desired case. Listed as catalog number
K-5405, it is priced at $29.95.

1MHZ PULSE GENERATOR (June
1992): The DSE kit for this project is
complete, and features a pre -punched
and silk-screened front panel for a
professional appearance. Listed as
catalog number K-7342, it is priced at
$89.95.

NOTE: This information is published in
good faith, from advice supplied by the
firm or firms concerned and as a service
to readers. Electronics Australia cannot
accept responsibility for errors or omis-
sions.

get the connection between this and his
question, which has been re -phrased to
make it more general. ' I'll show the
relationship next month, but first the
question.

The diagram of Fig.2 shows two
similar transformers, each with a centre -
tapped primary winding. How can these
transformers be connected so a three-
phase supply connected to the primaries
provides a two-phase supply to operate a
two-phase balanced load?

Answer to
May's What??

Both tins of paint end up with the
same adulteration. You might be inclined
to think that because the initial paint trans-
fer is pure and the other not, there would
be more red in the white than white in the
red. Not so! Here's a mathematical ap-
proach to prove it...

Add n amount of white to the red, then
take n amount away from the mixture =
R + (W/n) - [(1/n+1) x (R + W/n)]. This
simplifies to R - (R/n+1) + (W/n+1).

For the white, if amount n is taken
away, then amount n is returned from the
mixed R and W, the result = W - W/n +
[(1/n) x (R + W/n)]. Simplifying gives
W - (W/n+1) + (R/n+1). The two sim-
plified expressions show equal ratios,
which can be proved by substituting a
value for n.

In case you're not convinced, Fig.3
shows a graphical approach. In this
diagram, a quarter of the red paint is ini-
tially mixed with the white as shown in
(2). After mixing, the same amount (1/4
litre) is taken back to the white, leav-
ing the same quantities in both tins. As
you can see, the final result shows the
ratio of the colours in both tins to be
the same.
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SHORTWAVE
LISTENING by Arthur Cushen, MBE

Shortwave radio bands extended at WARC 92

The World Administrative Conference recently added some extra frequencies to the international
shortwave radio bands. Most of the additional frequencies - an extra 790kHz - are already being
used by broadcasters who have gone outside the recognised international bands. Other interesting
news includes the fact that both Baghdad and Kuwait are back on the air.

The recent meeting of the World Ad-
ministrative Radio Conference in
Malaga, Spain, adopted a resolution to
expand the international shortwave
bands by some 790kHz.

It was obvious from the start of the con-
ference that European countries were
keen to find some additional frequencies
in the lower frequency bands.

There was even discussion concerning
high powered transmitters in the tropical
band of 60 metres. While this was not
agreed to, a small expansion of the 49m
band was decided upon.

New Zealand and Mexico protested
against any increase in allocation below
10MHz, as it would interfere with the
utility services operating in their areas. It
is worth noting that Radio Nederland
recently announced that it could not

serve its audience in Europe because of
the congestion of the low frequency
bands during falling sunspots - it would
have to broadcast to Europe from its relay
base in Bonaire.

The decision was made to add a

further 200kHz to the lower frequency
bands: the 49m band (at present 5950
- 6200) now goes down to 5900; 41 m
band (7100 - 7300) extends up to
7350; the 31m band (9500 - 9775) now
extends down to 9410; and the bands
above 10MHz are given a further
590kHz expansion.

The realisation that the broadcasting
bands are over crowded was a unani-
mous view of those attending the WARC,
and was adopted by the meeting.

It was also recognised that there are
more than 60 administrations operating

Studio buildings of Radio Nederland, Hilversum, Holland, where programmes
originate, not only for transmission at a nearby transmitter site, but from
Bonaire and Madagascar as well.

shortwave transmitters outside the recog-
nised bands.

It was these unofficial areas being
used by broadcasters. which the WARC
looked at as being made a permanent
area for broadcasting.

One of the proposals put forward by
the European delegates was for an expan-
sion of over 700kHz below 10MHz, and
800kHz above 10MHz. However, this
was felt to be too liberal, so the alloca-
tions proposed were not agreed to. Only
a small official extension on each band is
expected to be made in the future.

Over 1000 delegates attended the con-
ference, representing almost every
country with an interest in communica-
tion. The conference not only covered
broacasting and television, but satellite.

This latter topic took a major part of the
time, as the broadcasters were looking for
frequencies for new satellite transmis-
sions, so that direct broadcasting by satel-
lite could occur in the future.

Meanwhile, radio amateurs were keen
to see their present band allocation main-
tained - in fact, proposals were made to
increase the use of the 41 metre band,
and to allocate 200kHz of that band sole-
ly for the use of amateur radio.

Voice of America
looks to Asia

President Bush recently set up a Task
Force to look at US Government Interna-
tional Broadcasting, and in particular, to
increase broadcasting towards Asia. The
Task Force, according to Radio Neder-
land, examined three aspects.

Firstly, if the US Government broad-
casting organisations Voice of America,
Radio Free Europe and Radio Liberty
could be combined into one organisation.

Secondly, to look at new technical
developments.

And thirdly, to find out if Government
Broadcasting could cooperate with
private enterprise.
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Most of the findings concerned the
first point, the re -structuring of US
Government Broadcasting Services. The
Task Force found that the three or-
ganisations should retain their own iden-
tities as they broadcast different types of
services. It was also found that the VOA
transmissions were weak in parts of
Africa, Asia and Latin America; and it is

to Asia that emphasis on better service is
to be directed.

One idea is for a Radio Free China, or a
Radio Free Asia. A Radio Free Asia would
have a broader area of transmission not
only broadcasting to China, but also to
North Korea, Vietnam, Laos and Cam-
bodia, depending on political develop-
ments.

The majority of the Committee of 11
voted in favour of Radio Free Asia, so this
should be part of the expansion of the
Voice of America. This expansion into
Asia is an ongoing project, and a further

committee is looking at putting the ideas
into practice.

The Voice of America at present
depends on its mediumwave transmit-
ter in Thailand, which will soon be ex-
panded with a shortwave facility, as
well as its transmitters in Sri Lanka and
the Philippines.

Tongan Radio returns
The devastating hurricane that hit the

South Pacific last December caused
damage to many broadcasters in the
area. Shortwave listeners were aware
that the broadcasts of the Tonga
Broadcasting Commission on 5030kHz
had disappeared.

Following a phone discussion with the
Senior Technican, we now know that the
building in which the 1000W shortwave
rtransmitter was housed was severely
damaged, but that the transmitter itself is
intact. Also, the mediumwave outlet on

AROUND THE WORLD

ALGERIA: Radio Algiers broadcasts in English 1700-1800, and is heard on 17,745kHz.
Following news and commentary when the station signs on, there is generally popular
music. At 1730 each day there is a feature programme which on Mondays, covers the
African sporting scene.
GREECE: Athens has a new interval signal which is heard before the commencement of
broadcasting. It replaces the old 'cowbell' type theme, known to listeners over the past
40 years. The new interval signal is an orchestral version of the old theme but without
the bells, and is based on the same background music. The original theme 'Once I Was
a Shepherd Boy' - a folk song played on native flute and sheep bells - is still heard
for a few seconds after the station signs on. Athens is heard in many transmissions and
during our winter, the broadcast at 2100 on 9425kHz provides the best reception.
ITALY: One of the private stations operating in Italy is the Voice of Europe, which is
now on 13,666kHz and its broadcasts have been heard around 1900. Programmes are
of popular music, with a recorded English announcement every 20 minutes in which a
woman gives the slogan and address. Reports should be sent to the Voice of Europe, PO
Box 26, 1-33170, Pordenone, Italy.
LITHUANIA: Radiocentras Vilnius broadcasts on the last Saturday of each month at
0700 on 9710kHz in English, giving a full sign -on announcement including transmitter
site and power (50kW). The hour long session includes popular music and answers to
letters received from listeners all over the world.
NETHERLANDS: Radio Nederland has made some frequency changes for its service to
the South Pacific. English is now broadcast 0730-0825 on 9630 and 11,895kHz; 0830-
0925 on 11,895kHz; and 0930-1025 on 9720 and 11,895kHz. The popular Media
Network programme is heard on Thursdays at 0750 and 0950 and these transmissions
come from the studios in Hilversum, Holland.
NORWAY: The latest shedule from Oslo lists broadcasts in English to this area at 12200
and 1900 on 17,860 and 21,705kHz; and 2100 on 17,735 and 21,705kHz. Broadcasts
are heard on Saturday and Sunday only.
RUSSIA: New commercial stations continue to appear and the latest is a station with
the slogan 'New Wave Radio' which has been heard with short announcements in
English at 0700 on 15230 and 15,560kHz. The broadcasts are at 0700-0800 on 17,00-
2000 on Tuesday, Wednesday, Friday and Sunday.
Another new station is Radio Galaxy on 9880kHz, Broadcasting from Moscow at
2000-2300. According to Media Network on Radio Nederland, the station broadcasts
business news.
USA: Broadcasting from Upton, Kentucky a new gospel station with the call WJCR is
operating with four 50kW transmitters. The transmitters are used in parallel, one
beamed to Europe and the other to Latin America.
The broadcasts are 24 hours a day and the frequencies allocated are 7485 and
15,660kHz. The station broadcasts around 20 hours of gospel music and four hours of
Bible reading in its daily schedule. The call sign stands for 'Where Jesus Christ Reigns'.

1017kHz was able to remain on air be-
cause it was located in another building.

During March, the shortwave transmit-
ter was moved to this other building and
came back on the air on 5030kHz, with
1000W, broadcasting 1750 - 1000 daily.
To improve the signal the height of the
tower used by the shortwave transmitter
has been increased.

According to the spokesman at
Nuku'alofa, there has also been a loss of
staff, so no-one is available to verify
reception reports, but he plans to do this
work himself.

Kuwait again broadcasting
Kuwait is back in operation after the

Gulf War, and is carrying broadcasts in
Arabic and English. A 500kW transmitter
is being used to broadcast the Arabic
programming, and additional transmitters
are being added for other services.

It was in August 1990 that the site
was captured by the Iraqi Forces, and
in February 1991 it commenced its
programme called 'Mothers of Battle
Radio'.

Once this occurred, the order was
given by the American Airforce to take
out the transmitting site. The transmitting
hall was blown away completely, but the
antennas were left standing.

Repairs have been underway and ac-
cording to Media Network of Radio
Nederland, the transmitting complex will
gradually come back into full operation.

Radio Iraq International
Another country involved in the Middle

East conflict is back operating with a
shortwave service. With its new slogan
°Radio Iraq International', Baghdad has
been heard with a broadcast in English.

The transmission is 0100 - 0200 on
15,150kHz, and opens with a five minute
bulletin in English, followed by a short
commentary. The balance of the
programme is in Arabic, except for a short
English announcement given when clos-
ing at 0200, asking for reception reports
to be sent to Radio Iraq International, PO
Box 8145, Baghdad, Iraq.

Baghdad has already been heard with
Arabic transmissions, but this is the first
reception of an English programme
which is actually beamed for recep-
tion in North America.

This item was contributed by Arthur
Cushen, 212 Earn St. Invercargill,
New Zealand who would be pleased
to supply additional information on
medium and shortwave listening. All
times are quoted in UTC (GMT)
which is 10 hours behind Australian
Eastern Standard Time.
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50 and 25 years ago...
'Electronics Australia' is one of the longest running technical publications in
the world. We started as 'Wireless Weekly' in August 1922 and became 'Radio
and Hobbies in Australia' in April 1939. The title was changed to 'Radio,
Television and Hobbies' in February 1955 and finally, to 'Electronics
Australia' in April 1965. Below we feature some items from past issues.

June 1942
Smashing the atom: From time to

time throughout the last ten or fifteen
years, reports have appeared in the
newspapers of scientists who have
progressed another step towards 'smash-
ing the atom'.

Like most people you said to yourself,
"Why bother about smashing an atom?
Where does that get you?" and later you
probably read that in the atom, just wait-
ing to be released, were forces of power
that dwarf the energy of our present
power sources - coal, oil and gas -
just as Mount Everest dwarfs an ant hill.

If and when atomic energy is success-
fully harnessed as a source of motive
power, streamlined trains will thunder
across vast continents, carrying no more
fuel that the driver could conceal in the
palm of his hand.

Automobiles might easily have a
`built- in' supply of fuel which would
last for the lifetime of the car! Although
apparently fantastic, even to modern
minds, such possibilities have been
opened up by modern science.

Death house drama: Remarkable ac-
tion of the heart of a man executed in a
gas chamber has been recorded by scien-
tists. In three minutes the heart raced
through the changes normally occurring
in the last 20 years of the man's life.

It ceased pumping blood to the brain
three minutes after the gas had been
released, but twitched for about five
minutes afterwards. The scientists
recorded the heart action on a film, using
a newly -developed device.

The victim cheerfully consented to
having the elaborate recording parapher-
nalia strapped to his bare chest.

June 1967
British colour TV: In about six

months from now, Britain will begin
regular transmission of colour
television, bringing a rosy glow of relief
from the dreary winter months, to those
able to afford the extra expense of the
colour televisions set. This initiation of
Britain's colour service culminates the
bitter and prolonged battle which has
been going on in Europe over rival
colour TV systems for several years.

There are, broadly, four possible sys-
tems of transmitting colour pictures, all
closely related members of the same
technological family, and each with its
own merits. They are NTSC (developed
by the Americans and also now in use in
Japan), SECAM III (developed by the
French), SECAM IV (a Russian adapta-
tion of the French system), and PAL
(developed by the Germans).

In Oslo, in July 1961, six countries
chose NTSC on 525 'lines, two NTSC
on 625 lines, 33 SECAM or SECAM
III, 16 PAL, and four SECAM IV. So
much for unity!

It is to BBC's credit that, although its
engineers slightly prefer NTSC, it fell in
with PAL to conform with the majority
of west European countries.

EA CROSSWORD
ACROSS

1. Reserve data. (6)
4. Control on keyboard. (5,3)

10. Name of an absolute
temperature scale. (7)

11. Opposite operation. (7)
12. Electrical appliance used flat

out (or at scorching pace).
(4)

13. Unit of frequency. (5)
14. Item absorbing electrical

energy. (4)
17. Storage devices. (8)

SOLUTION

FOR MAY
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19. Such is a chip -fabrication
room. (5)

21. Energise. (5)
23. Process of repeatedly

measuring a variable. (8)
26. Unit prefix with symbol T. (4)
27. Alert from a security

system. (5)
29. Natural source of radio. (4)
32. What exhaust fans do. (7)
33. Said of an unvarying field. (7)
34. Device passing double

signals. (8)
35. Electrical connector. (6)

DOWN

1. City associated with Planck's
work. (6)

2. Control desk. (7)

1 2 3 4 5 6 78
9

10 11

12

20

21

26

17

22

15

13

27

23

28

18 19

14

29

24

25

30 31

32 33

3 35

3. A digit value. (4)
5. Increase potential energy. (5)
6. Value indicated by green band 16. Series of graduations. (5)

on resistor. (4) 18. Useful rare-earth element. (8)

7. Sing -along system. (7) 20. Electrically fuse together.

8. Giving up resistance. (8) (4-4)

9. Servicemen find these for 22. Eavesdrop on telephone

ailing equipment. (8) line. (4-3)

15. Base for circuitry. (5) 24. Group of interconnected

systems.
25. Helping message given to

computer user. (6)

28. Machine that's electric with
transverse spin. (5)

30. Attenuate. (4)
31. The 11 -across of 26 -across. (4)

(7)
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EA with ETI marketplace
ADVERTISING RATES FOR THIS PAGE

SMALL ADS: The minimum acceptable size of 2 centimetres x one column costs only $50. Other sizes up to a maximum of 10 centimetres are
rated at $30 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND UP TO THE
NEAREST WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the tenth of the month two months prior to issue date. PAYMENT:
Please enclose payment with your advertisement. Adress your letter to: THE ADVERTISING PRODUCTION MANAGER, ELECTRONICS
AUSTRALIA, P.O. BOX 199, ALEXANDRIA NSW 2015 FAX: (02) 693 9997

FOR SALE

T.V.YOKE EXCHANGE
Prompt service.

Refer transformer rewinds this page.
Phone (065) 761 291

Fax (065) 761 003

3MW HELIUM NEON LASER: with 12v
6.4Ah rechargable battery and two laser
books. The laser is enclosed in PVC piping
with key operated switch and is ready to go.
$200 or near offer.
Phone (02) 304 555

WEATHER FAX PROGRAMS: For IBM
XT/AT's *** "RADFAX2" $35, is a high
resolution, shortwave weather fax, morse &
RTTY receiving program. Needs CGA,
SSBhf radio & RADFAX decoder. Also
"RF2HERC", "RF2EGA", & "RF2VGA",
same as RADFAX2 but suitable for
Hercules, EGA & VGA cards respectively .

*- "SATFAX" $45, is a NOAA, Meteor &
GMS weather satellite picture receiving
program. Uses EGA or VGA modes. Needs
EGA or VGA color monitor and card, +
"WEATHER FAX" PC card. *** All programs
are on 5.25" OR 3.5" disks (state which) +
documentation, add $3 postage. ONLY
from M.Delhunty, 42 Villiers St, New Farm
4005, QLD.
Ph: (07) 358 2785.

AMIDON FERROMAGNETIC CORES:
For LF/HFNHF/UHF applications. Send DL
size SASE for data/price to RJ & US
IMPORTS, BOX 431 KIAMA NSW 2533.
Agencies at Geoff Wood Electronics,
Albury. Assoc TV Service, Hobbart:
Electronics Components, ACT: Truscott
Electronics, Melbourne T.V.

UNUSUAL BOOKS: Fireworks,
Locksmithing, Radar Invisibility,
Surveillance, Unusual Chemistry and More.
Send SASE for catalogue to : Vector Press,
Dept E, PO Box 434 Brighton SA 5048.

KIT REPAIRS
Kits repaired from all magazines.

Switchmode power supplies repaired.
Design work from start to finish.
Computer software consultancy.

Ring anytime 9am-9pm Mon -Sun
EEM Electronics

10 Bouverie Place, Epping Vic 3076
(03) 401 1393

BARGAIN: Revox A77. Good Condition
Dolby R.F. Filter. Half track Reel to Reel.
Suit mastering recording must sell $1,000
Sydney -Ring Al (02) 807 2921

BARGAIN PRICED ITEMS: Twin
(stereo) V.U. meters: $3, 40KHz
ultrasonic transducer: $3 per pair. Used
0.5-2mW He-Ne laser heads and tubes:
$25, Dual element pyroelectric detector
plus fresnel lens plus white filter plus
circuit $9, Mains filters in IEC socket plus
a varistor. $5. Used collimated 5mW IR
laser diode assemblies (Collimatorpens) :
$35, 10n / 3KV disc ceramics: 10 for $12.
Used regulated 15KV 500uA EHT power
supplies: $45, 1mW 800nM IR leds at 10
for $3.50. Oatley Electronics.
NEW CRO TUBES & VALVES: 1"
electrostatic deflection type number
CV1522: $35, 3' spiral P.D.A.
electrostatic deflection type numbers DP -
10 -6 and 4VP7: $44, 3' magnetic
deflection (no yoke supplied) P.D.A. type
number CV2230: $25. Mercury vapour
rectifier valve type 866A/866: $5,
Pentode valve type 6C6: $5. All items in
original cartons. Enquire about reduced
quantity prices. Limited Supply. Oatley
Electronics.
INFRA RED NIGHT VIEWER: Not a
complete kit, but just the absolute
essentials: An IR image converter tube
and a ready made power supply . The
supply has approximate dimensions of
105 X 56 X 37mm. draws approx. 35mA
from a 9V battery, and can power any IR
tube. The tube may have some
blemishes, but will function properly .

Basic instructions are provided.
GIVEAWAY AT $150 for the pair. 75mm
perspex IR filter: 16 MAJOR CARDS
ACCEPTED WITH PHONE AND FAX
ORDERS. CERTIFIED P+P for any, or as
many items from all the listed items,
AUSTRALIA: $5, N.Z. (AIR MAIL): $10
OATLEY ELECTRONICS, P.O. BOX 89
OATLEY, N.S.W. 2223
Phone: (02) 579 4985 Fax: (02) 5707 910

n A 1)140 PT) LTD
Established 1933

IS THE ONLY COMPANY WHICH
MANUFACTURES & SELLS EATERY PCB

& FRON7 PANFI
published in EA & C.tp

651 Forest Rona Bexley 2237
AUSTRALIA

RING (021 587 3491 FOR INSTANT PRICES.

MY AUSTRALIAN DESIGNED: Low
cost super fast Z80 micro -controller
development system has gained
acceptance already with educational
institutions. Pop it on the end of any PC
MSDOS or Z80 machine and away you
go. Boards, EPROM, and 720K disk $76
including postage for a short form kit.
Gee, I wish I had this when I was a kid.
For more info. send a 450 stamp to Don
McKenzie 29 Ellesmere Cres
Tullamarine 3043.

PAY TV. AND SATELLITE
SCRAMBLING NEWS MONTHLY:
Always with the latest on descrambling
technics and address where to buy the
latest descramblers. 12 issues only $38,
posted. John Papp Box. 37885
Winnellie, 0821, N.T.

WANTED

VALVE BROADCAST OR RECORDING
GEAR: Mics, compressors, limiters, eq's
mixers etc. Neuman, Pultec, Teletronics,
RCA, AWA etc. Phone: (02) 337 4652 or
write with phone number to G. Porter, 19
Robertson Place, Watson Bay, Sydney
2030.

DESIGN & DEVELOPMENT
The "ONE OFF " Specialists

DALEY ELECTRONICS PTY. LTD.
ACN 005 279 809

84 Keys Rd Moorabbin (03) 555 5153

TRANSFORMER REWINDS
ALL TYPES OF TRANSFORMER REWINDS

TRANSFORMER REWINDS
Reply Paid No.2, PO Box 438 Singleton, NSW
2330. Ph: (065) 76 1291, Fax: (065) 76 1003

FIX -A -KIT
KIT REPAIR AND CONSTRUCTION

3 months warranty on repairs
12 months warranty on construction.

technical assistance.

HYCAL ELECTRONICS
Design, Manufacture, repair of electronic equipment

(02) 633 5477



Amateur
Radio News
DoTC and spread spectrum

With the growing interest in spread
spectrum techniques among amateurs, the
WIA apparently asked the Department of
Transport and Communications recently
for clarification regarding the application
of document RIB 71, paragraph 39 to
spread spectrum emissions by amateurs.
And according to a somewhat puzzling
report in the April issue of Amateur
Radio, DoTC's response was rather dis-
concerting.

Dr Owen Lee Kidden VKlAPR, who is
described as a lecturer in Digital Signal
Processing at ANU in Canberra, is
reported as having advised the WIA that
DoTC still requires amateur stations to
listen on frequency and to identify, either
by voice or Morse code, at the start and
end of each transmission.

Such a requirement would obviously be
impractical in the case of spread spectrum
operation, as by their very nature SS sig-
nals are spread over a relatively wide
band of frequencies at very low levels. If
true, the DoTC requirement would also
pose difficulties for people experimenting
with 'frequency hopping' techniques.

`Dr Kidden' is quoted as commenting
that "DoTC is completely missing the
point of spread spectrum operation. When

COUNTRY AREAS
ELECTRONICS

& PRODUCE A
Does your company discard expensive

circuit boards when they can be
repaired economically?

WE SPECIALISE IN REPAIR TO:
Single, Double & Multilayer
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frequency hopping, the signal is only on a
particular frequency for a few tens of mil-
liseconds. If the operator must prefix each
`hop' with a QRL and station ID, the
benefit of the mode is totally lost. When
employing true spread spectrum, the
situation is even more ludicrous, as at any
particular frequency the signal level is
near the noise floor, so nobody will hear
the identification anyway."

"I blame the UK for this silliness",
continued Dr Kidden. "They started it all,
by requiring packet operators in the UK
to identify in CW as well. It seems some
British civil servants have migrated down
here. Perhaps the military origins of
spread spectrum are stirring up paranoia
in Canberra."

The fact that the story was published in
the April issue of AR may have some
relevance regarding the name of 'Dr
Kidden' and his callsign. We understand
that the story actually came from Richard
Mumane VK2SKY, whose tongue was
perhaps planted firmly in his cheek.

But jokes aside, what are the DoTC re-
quirements regarding SS and frequency -
hopping? We suspect quite a few
amateurs have been left rather confused...

6m records,
callsign comment

Following publication of our March
issue, we received a letter from John Mar-
tin VK3ZJC the chairman of the WIA's
Federal Technical Advisory Committee
(MAC) - giving news of a new national
record for 6m contacts, set by VIC2QF.
The contact was with CU3/N6AMG, and
was over a distance of 19251.3km. Con-
gratulations to VK2QF and CU3/
N6AMG for this achievement, and thanks
to VK3ZJC for his update.

Incidentally VK3ZJC suggests that
anyone wishing to claim a VHF -UHF
record can write to him, care of the WIA
Federal Executive, at PO Box 300, Caul-
field South 3162. QSLs or certified copies
are required, plus the co-ordinates of both
stations. Record holders receive a certifi-
cate from the WIA in recognition of their
achievement, and all original cards are
returned to the sender.

VK3ZJC also comments on the letter
published in our February issue, stating
that the callsign 6PM-FM was wrong and
should have been `PMFM'. He points out

that in fact all radio callsigns in WA start
with a '6', whether or not the licensees
like it or not, and that the -FM' is not in
fact part of the callsign. He notes that the
DoTC database lists the callsign of the
station in question as 6PPM, and that
maybe DoTC is the best authority on the
callsigns of the stations they license!

SE Radio Group
Annual Convention

The South Fast Radio Group has asked
us to remind readers that its Annual Con-
vention will only be days away when this
issue is published - being planned for
the weekend of June 6-7.

This year they have many interesting
events planned, including the Australian
Fox Hunting Championships and the
Home Brew Competition - which this
year will be split into a number of sec-
tions, to cater for everyone from Novice
to Expert.

Strangely, the SERG doesn't provide a
reminder about where the Convention is
being held, or radio contact arrangements.
However their mail address is SERG, PO
Box 1103, Mt Gambier SA 5290.

MWRS 6m repeater
The latest newsletter to reach us from

the Manly Warringah Radio Society ad-
vises that modifications to their 6 -metre
repeater had been completed by Steve
VK2KFJ. Peter VK2KHZ had also com-
pleted construction of two new J -pole
aerials for the repeater, which were ready
for erection and testing. Apart from this
and the addition of an aerial filter to the
receiver, the Society was hoping to be
able to carry out tests on 53.675MHz in
the very near future.

Note to club
PR officers

As we've advised on various occasions
in this column, EA is happy to publicise
the activities of radio clubs and societies.
However some club publicity officers ap-
parently aren't aware of the realities of
magazine production, sending us infor-
mation on upcoming events only a week
or two ahead of the event itself. This
means we can't help, because by the time
we could publish anything the event will
be history.

So club publicity officers please note:
we need to receive material at least seven
or eight weeks ahead of publication date,
if it is to be in the running for publication
in a particular issue. Ideally you should
send us information even further ahead
(say three months in advance), so your
material has a chance of being considered
for a couple of issues.
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NEWS HIGHLIGHTS
OPTUS TO LAUNCH
MOBILESAT IN 1993

Optus Communications is to introduce
a mobile satellite communications ser-
vice (Mobilesat) in the second half of
1993, using the new Optus B Series satel-
lites. The service will become part of
Optus' mobile communications product
line, complementing the cellular mobile
telephone services to be introduced in
June and carried from 1993 via Optus'
own digital GSM network.

Designed and developed by Aussat,
Mobilesat will provide mobile and fixed

voice, facsimile and data services
anywhere in Australia via satellite.

The service will enable communication
from both moving vehicles and fixed
locations, directly to the satellite, and will
be linked into the normal telephone net-
work to allow calls to be made anywhere
in Australia or internationally.

It will take advantage of the 150W
L -band transponder in each of the B
Series satellites. These allow subscriber
uplinking at 1.65GHz and downlinking
at 1.55GHz, using compact terrestrial
antennas.

Network uplinking and downlinking

LUCKY SUBS
PROMOTION WINNERS

The following Electronics Australia
subscribers were lucky winners of a
Uniden Bearcat 70XLT eight -band
VHF/UHF scanner, in our March 1992
promotion:

Mr D.I. Bayliss, of Karuah, NSW.
Dr B.R. Moore, of Balhannah, SA.
S.D. Killen, of Roseville, NSW.
Killarney Heights High School, NSW.
DEC Logistics Repair Centre, Lane
Cove, NSW.
Mr Maher, Picton, NSW.
Mr A. Abbott, Longreach, Qld.
Mr T. Doyle, Alexandria, Vic.
Mr P. Webster, Seaford, Vic.

Mr B.J. Miller, Orbost, Vic.
We hope these readers get full enjoy-

ment and use from their Bearcats. Our
thanks to Dick Smith Electronics for its
sponsorship of this promotion.

Shown in the picture is Mr Geoff
Beutel of Mount Waverley in Victoria,
lucky winner of a Hewlett-Packard HP
54600A two -channel DSO in our imme-
diately preceding promotion. Mr Beutel
is shown trying out his prize, watched by
H -P's T&M sales manager Peter Shaw.

An electronics technician with the Air
Force, Mr Beutel is involved in providing
logistic support of new equipment, and
says that his HP 54600A will be put to
very good use in development of his
own projects.

will be via Ku -band transponders, at
14.5GHz and 12.5GHz respectively.

Optus has apparently also signed a
four -nation Memorandum of Under-
standing, to develop common standards
for mobile satellite terminal equipment.
The other signatories to the MOU are the
American Mobile Satellite Corporation
(AMSC) of Washington, USA; Telesat
Mobile Inc (TMI) of Ottawa, Canada;
and Industries SA de CU (IUSA) of
Mexico City, Mexico.

According to Mr Buddy Neel, Director
of Optus' Mobile Division, the MOU will
greatly help in the development of low
cost dual -mode cellular/satellite mobile
terminal equipment, and will greatly en-
hance the considerable development
work already undertaken by Optus.

Optus has also revealed that the aborted
launching of its B1 satellite in late March
was due to low thrust from two of the
booster rockets on the LM2E vehicle.
This caused automatic shutdown by a
control computer, protecting the satellite
from damage.

A further launch attempt was an-
ticipated for June or July.

ALCATEL TO SUPPLY
AOTC'S GSM NETWORK

The Australian and Overseas Telecom-
munications Corporation (AOTC) has
selected Alcatel Australia as a supplier for
its new DSM digital cellular mobile
phone network, currently scheduled to
begin commercial operation in April
1993. The value of the initial contracts is
approximately $35 million.

Telecommunications regulatory body
Austel selected the European GSM stand-
ard as the basis for the Australian net-
work, following a study of systems
around the world. The choice of Alcatel
as supplier of the network was based on
the company's long-standing committ-
ment to, and on -going development work
with, GSM technology in Europe.

Alcatel will be supplying AOTC with a
complete integrated 'turnkey' network
comprising radio base stations, digital
switching systems (based on Alcatel 1000
S12 technology), location timebases,
operation and maintenance systems and a
range of GSM terminals.

Alcatel Australia has been conducting
extensive trials of the new GSM network
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in Sydney for AOTC, which were
scheduled for completion by mid year.
Full network deployment is planned
during 1992. The company has had a
team of engineers based in France and
Belgium since 1989, working with Al-
catel Radiotelephone and Alcatel Bell on
the development of GSM.

For the mobile telephone user, GSM
will mean significantly enhanced trans-
mission quality, international com-
patibility, virtually total security on
transmission and expanded mobile ser-
vices such as data and text transmission.
Several other Asia Pacific countries are
expected to adopt the European GSM
standard this year, as the basis for their
digital cellular networks.

MELB. UNI STUDENTS
WIN WORLD CONTEST

Three Melbourne University students
have won the ACM Scholastic Program-
ming Competition - one of the most
prestigious international computing con-
tests - against top teams from univer-
sities around the world.

During the five -hour Grand Finals of
the competition, held in Kansas City,
Andrew Conway, Craig Dillon and
Stephen Simmons successfully answered
six of the seven questions - putting them
well ahead of runner-up teams from
Michigan State and Stanford universities,
which both finished five questions and
finished second and third.

The competition is the largest com-
puter programming contest in the world,
and has been held each year since
1976 in conjunction with the Association
of Computing Machinery (ACM) Com-
puter Science Conference. This year no
less than 606 universities from Europe,
Asia, America and the Pacific competed
in the regional finals leading up to the
Grand Final.

In recent years Stanford, Caltech
and UCLA have dominated the competi-
tion, so Melbourne University's win is a
fine achievement.

WARC 92 ENDS
The World Administrative Radio Con-

ference (WARC 92) ended in Tor-
remolinos, Spain, after global agree-
ments were reached on most issues -
on the basis of compromises achieved
after strenuous negotiations. No vote
took place on any of the substantive
issues. The conference was attended by
more than 1400 delegates from 127 mem-
ber countries of the ITU, and by ob-
servers from 31 international and
regional organisations.

AMSTRAD SHOWS VIDEOPHONE, PLANS FOR AUST PAY TV
Amstrad has unveiled a working pre-

production model of the world's first
mass market colour videophone, at the
CEBIT exhibition in Hanover, Germany.
Amstrad Australia has also announced
plans for a major expansion into telecom-
munications, satellite technologies and
consumer electronics - including pos-
sible production of Amstrad satellite
receiving dishes for Pay TV in Australia.

This follows the purchase by its parent
company, Amstrad plc, of 29.5% of the
telecommunications company Betacom
plc for UK£1.65 million on February 28.

The new Amstrad colour videophone,
developed by Amstrad in conjunction
with GEC Marconi, is scheduled for in-
troduction throughout Europe by the end
of 1992. It could be available in Australia
as early as next year.

The videophone is designed for use
with ordinary public telephone networks,
including the Australian Telecom and
Optus networks, and is therefore ex-
pected to have very wide appeal.

Only 205 x 243 x 110mm, it has a

hinged 128 x 96 pixel, 3" liquid crystal
display colour screen, and is fitted with a
CCD video camera with a 50° field of
view. The screen has a freeze frame
facility and contrast and brightness con-
trols. Australian availability and pricing
of the videophone will be announced
after its approval by Austel.

Amstrad Australia's Managing Direc-
tor, Bordan Tkachuk, said Amstrad's
satellite technologies, the 'Double
Decker' VCR and the new Amstrad
videophone were "typical of the innova-
tive electronics products with high con-
sumer and business appeal that Amstrad
will launch in the months ahead."

Although best known in Australia for
its computers, internationally half of
Amstrad's revenue comes from con-
sumer electronics. It claims to be
Europe's leading supplier of satellite
TV equipment, with over two million
sets sold since 1989.

Amstrad's products overseas cater for
both conventional PAL and D2MAC
broadcasts.

In the area of HF broadcasting, a total
of 790kHz of additional spectrum was
added - of which 200kHz was below
10MHz and 590kHz between 11 and
19MHz. The extended bands are allo-
cated on a worldwide basis, subject to
planning, are reserved for SSB emissions
and will become available for broadcast-
ing on 1 Apri12007.

The decisions made in relation to
mobile and mobile -satellite services will
enable the implementation of systems
such as those provided by low earth orbit
(LEO) satellites or future public land
mobile telecommunications systems
(1-PLMTS), as well as public correspon-
dence for airline passengers.

For mobile -satellite services operating
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NEWS HIGHLIGHTS
above 1GHz (including big LEO), alloca-
tions were made in bands near 1.5, 1.6
and 2GHz. In the 1.5GHz band, a new
worldwide primary allocation was made
to the Maritime -Mobile Satellite Service
at 1525 - 1530MHz. As primary world
wide allocations already existed in the
bands 1530 - 1544MHz, there now exists
a primary worldwide allocation for MSS
from 1525 to 1544MHz.

The Conference also agreed to make
available, on a worldwide basis, a
primary allocation for the Broadcasting
Satellite Service (BSS) in the band 1452 -
1492MHz. However a significant num-
ber of countries indicated, through foot-
notes, alternative allocation in this
band, providing BSS sound broadcasting
in either the 2310 - 2360MHz or 2535 -
2655MHz bands.

No compromise was found on a
worldwide unique frequency allocation
for wideband HDTV. Region 1 (Europe/
Africa) and Region 3 (Asia/Australasia)
opted for the 21.4 - 22GHz band to be-
come available as from April 1, 2007,
while Region 2 (Americas) also opted for
the 17.3 - 17.8GHz band to be allocated
from the same date. Prior to this time,
HDTV may be implemented pro-viding
existing services are protected.

As WARC 92 did not free any
spectrum space in the 7MHz area, a
further worldwide allocation in this band
to the Amateur Service was not con-
sidered possible.

MAGELLAN MOVES
CLOSER TO VENUS

The Magellan spacecraft's orbit around
Venus will be lowered later this year to
just above the planet's dense atmosphere,
to conduct gravity studies of Venus.

Magellan continues to map a region
near the Equator of Venus to provide
three dimensional, high resolution views
of the highlands of Aphrodite Terra. The
stereo mapping phase, which began
January 26 near Maxwell Montes, the
highest mountain on Venus, will end in
mid -September said Project Scientists Dr
Stephen Saunders. The orbit at its closest
point to the planet will be lowered later
that month. Magellan is in its third map-
ping cycle around Venus.

The spacecraft's closest approach to
Venus will be moved downward from
186 miles to 111 miles above the surface,
for maximum sensitivity to variations in
the gravity field, he said.

Gravity is mapped by analysing slight
variations in Magellan's radio signal sent
back to Earth. Gravity mapping is

planned for a complete 243 day cycle, or
one Venus rotation, during the fourth
cycle around Venus.

S -A DEVELOPING
VIDEOCRYPT DECODER

Scientific-Atlanta Inc, in conjunction
with Thomson Electronics and News
Datacom, have announced their par-
ticipation in the development of a new
set -top terminal for international cable
television and terrestrial markets. The ter-
minal will incorporate the VideoCrypt
signal security and scrambling system.

The new set -top terminal will include
Scientific-Atlanta's new model 8600 'set -
top' which eliminates a user's manual
and confusing message symbols. Pos-
sible features for the new set -top are
onscreen displays, individual and group
message capabilities, and easy ordering
and onscreen confirmation of pay -per -
view purchases.

The new terminal will also include the
VideoCrypt system, with features such as
smart card security, conditional access
and scrambling technology.

General Manager of Scientific-Atlanta
Australia Mr Steven Dean, said, "This
will allow Scientific-Atlanta to address
certain cable television and terrestrial Pay
TV markets with an alternative option for
security and picture scrambling."

UNSW SELLS $1M
SOLAR CELLS TO JAPAN

NSW's Centre for Photovoltaic
Devices and Systems has delivered its
first consignment of the highest efficien-
cy silicon solar cells commercially avail-
able anywhere in the world.

The purchaser, a Japanese corporation
which wishes to remain anonymous at
this stage, paid just over $1 million for
the 2000 Green Cells made on the
Centre's pilot production line in the
School of Electrical Engineering. Profes-
sor Martin Green, Director of the Centre,
presented the cells to Mr David Hogg,
Technology Transfer Manager of
Unisearch Ltd., who will pass them on to
the customer.

Professor Green said the profits from
the sale would be ploughed back into the
Centre's research activities.

"These cells have been made using our
patented laser -grooved process, in which
the elements carrying away the electric
current are buried in the surface of the
cell," he said.

"We are naturally pleased with this
sale. It demonstrates that there is a
market for premium quality cells at a
premium price and it helps speed up re-
search at the Centre."

"By accelerating our work at the
Centre, we expect to bring closer the time
when photovoltaic cells will be seen to be
truly competitive with other energy sour-
ces," Professor Green said.

INMARSAT FILES FOR
MSS FREQUENCIES

Inmarsat has filed for frequencies just
allocated to mobile satellite services
(MSS) at the recently concluded WARC
(World Administrative Radio Con-
ference), to enable it to provide global
handheld telephone services by the end of
the decade.

The filings were submitted to the Inter-
national Frequency Registration Board
(IFRB) which coordinates the use of fre-

Telecom Industries has designed and built prototypes of two wooden
wall -mounted reproduction telephones, for use by period home restorers. If
sufficient demand exists, the company will manufacture small batches.
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quencies worldwide. They apply for fre-
quencies set aside by WARC for mobile
satellite services (1616 - 1626.5MHz and
2483.5 - 2500MHz; and 2170 - 2200MHz
and 1980 - 2010MHz), and include plans
for both geostationary and low earth or-
biting satellites.

There was a general recognition at the
WARC that these MSS frequencies will
have to be shared with existing and future
satellite and terrestrial users, necessitat-
ing extensive coordination to preclude
problems of interference. Inmarsat is now
developing alternative system designs for
its global handheld mobile telephone sys-
tem, taking full account of the decisions
taken at WARC by minimising the poten-
tial for interference.

"Inmarsat is confident that it can coor-
dinate with existing users and other future
providers of MSS and will ensure the
technology under consideration for its
handheld telephone system makes that
possible," said Olof Lundberg, director
general of Inmarsat.

TOSHIBA DEVELOPS
DIGITAL VCR FOR HDTV

Toshiba Corporation has developed a
prototype digital VCR using 3/4" cassette
tape. The new compact and lightweight
device offers the same high quality pic-
ture and sound as current 1" open reel
HDTV digital video tape recorders.

The new equipment can record up to 64
minutes of high definition digital video
and audio signals on a 3/4" tape, at twice
the recording density of open reel HDTV
digital VTRs.

It is designed to meet the 1125 -line
HDTV studio standard (SMPTE 240M),
and is expected to be widely used by
broadcasters, video production houses
and studios. Toshiba plans to introduce a
commercial product to Japan in 1993.

Realising a digital cassette recorder for
high definition programs has been a high
priority for the industry, as a VCR offers
size and weight advantages over open
reel VTRs and reduces total HDTV sys-
tem size. However, there are several is-
sues to be resolved; among them, stable
contact between the rotating drum and
the video tape is the most important, as
digital cassette recording requires faster
drum rotation.

In order to improve stability, Toshiba
researchers optimised the drum structure
and widened the grooves on its surface.
The grooves absorb the air between the
tape and drum and stabilise the head/ -
tape contact.

Toshiba also developed smaller and
wideband dedicated amplifier ICs for
both recording and playing back high

The increasing levels of electronic noise in our atmosphere have made accurate
testing of EMI emissions and sensitivities of equipment increasingly more
difficult. British computer company ICL has tackled the problem by going
underground - it now tests equipment deep down in a salt mine In Cheshire.

speed data, which can be mounted on the
rotating drum due to their low power con-
sumption.

The new digital VCR uses 16 amplifier
ICs for recording and playing back,
respectively, to realise a 1.2Gbps data
transfer rate - five times faster than for
the current NTSC system.

AUSTEL TARGETS
ADVERTISERS

Advertisers who fail to disclose that a
phone does not have an AUSTEL permit
risk criminal proceedings.

"The risk is real," said Dr Bob Horton,
Executive General Manager of
AUSTEL's Technical Division. "The
competitor is the best policeman and
there are a lot of competitors read to blow
the whistle on opposition advertisements
which do not meet the requirements of
the Telecommunications Act."

Anyone supplying or offering to supp-

ly equipment such as telephones, fac-
simile machines or modems which do not
have an AUSTEL permit will notify the
purchaser in writing about the conse-
quences of connecting it to a telecom-
munications network.

A precise form of words has been
declared under the Telecommunications
Act. Advertising material is required to
contain a notice substantially in the fol-
lowing form -

This customer equipment has no
AUSTEL permit and may be
dangerous or damage a telecom-
munications network. Connection
to a telecommunications network is
an offence under section 253 of the
Telecommunications Act 1991 and
may attract a maximum fine of
$12,000.
The onus is clearly on suppliers, in-

cluding any advertiser, to inform con-
sumers that the equipment offered for
sale does not carry an AUSTEL permit.

NEWS BRIEFS

 Siemens has appointed Advanced Component Distributors (AGO) as Australian
distributor for its range of semiconductors and passive components.

 Integrated Networks has appointed Mr Martin Klador as General Manager, replac-
ing Mr Andy Larson who has been promoted to head a new division in the parent
company.

 Standards Australia has released the AS 3508 standard for printed board as-
sembles, Part 4: Acceptability of printed boards and soldered joints. Comments are
requested for several drafts on converters, power supplies and telecommunications
cables (DR 92044-92056).

 Fairlight ESP has appointed John Lancken, formerly of Amber Technology, as
International Sales Manager.

 Auto -ID Asia '92, an automatic identification technology exhibition, will be held at the
World Trade Centre, Singapore, Sept.1-4, 1992. For more information, contact the
organiser, Business & Industrial Trade Fairs, Singapore (65) 278 3900.

 Yamaha Australia has announced the formation of the 'Pro Digital Group', to provide
direct access to its digital audio technology for the professional audio and broadcast
markets.
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Solid State Update
KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY

Low noise microwave amps
Miteq has introduced a new family of

low noise figure microwave amplifiers,
with a frequency range from 1- 20GHz, a
noise figure down to 0.8dB max, and gain
up to 32dB min.

For further information circle 275 on
the reader service coupon or contact
Electronic Development Sales, PO Box
822, Lane Cove 2066; phone (02) 418
6999.

80MHz op amp
The new Maxim MAX404 is a high

speed operational amplifier, optimised for
AC performance, output drive and
stability, while operating from +/-5V sup-
plies. Ideal for video and other high speed
applications, this op amp features a
500V/us slew rate, an 80MHz gain
bandwidth, and 0.01/0.05% differential
phase/gain.

Unlike current feedback amplifiers, it is
not limited to low gain, non inverting ap-
plications. The MAX404 can be used in
virtually all high speed op amp applica-
tions because it has a fully symmetrical
differential input, 70dB common mode
rejection ratio (CMRR), and 660 open
loop gain.

The MAX404 also remains stable while
driving unlimited capacitive loads. As a
result, flash analog -to -digital converter
inputs, long distance coaxial cables, and
other large or varying capacitive loads
can be driven without output oscillations.

As a 75 ohm back terminated video
coaxial cable driver (AVCL = 2, VOUT =
2Vpp), the power bandwidth is greater
than 64MHz, which ensures the NTSC,
PAL or SECAM video signal is well
within the op amp's slew rate capability.

OPEN -LOOP GAIN & PHASE
vs. FREQUENCY

E0

10

And with a guaranteed 50mA con-
tinuous output current, as many as three
150 ohm loads can be driven to +/-2.5V
for video distribution applications.

For further information circle 274 on
the reader service coupon or contact Vel-
tek, 18 Harker Street, Burwood 3125;
phone (03) 808 7511.

Surface mount
DC/DC converters

Newport Components has launched its
NME and NMA series of surface mount
DC/DC converters.

The two series feature single and dual
outputs respectively, and both the 1W
NME05XXM and 750mW NMA05-
XXM/12XXM have 100kHz switching;
+/-10% load and 1/1.2% line voltage
regulation with +/-5% output voltage ac-

curacy. The NME 05 offers 5, 9, 12 or
15V from 5V, while the NMA 05/12
provides +/-5, +/-9, 412 or +/-15V from
5 and 12V respectively.

For further information circle 276 on
the reader service coupon or contact
Alpha Kilo Services, PO Box 180, Lane
Cove 2066; phone (02) 428 3122.

Fast codec/filter for
digital phones

Siemens has introduced a codec filter
for digital telephones that includes
speakerphone switching capability
claimed to be more than 100 times faster
than any speakerphone switching
capability on the market.

The highly integrated codec, called the
PSB 2165 'Audio Ringing Codex. Filter
featuring Speakerphone Function' (AR-
COFI-SP), replaces 20-40 components
required for typical hands free speaker-
phone designs. This approach makes
design and implementation easier, in-
creases reliability, requires less energy
and reduces the space needed inside the
phoneset by 40-50%.

The ARCOFI-SP will be used in digital
telephones, voice/data terminals, voice -
featured PC cards, video terminals, multi-
media workstations and cellular
telephones.

A digital signal processor (DSP) per-
forms all codec functions - which means
that a design can be customised through
software, wiring is reduced and layout
testing is simplified. The ARCOFI-SP of-
fers traditional codec functions including
filtering and flexible tone, ringing and
DTMF generation in one chip. It also
provides full digital speakerphone support
without microprocessor support during
operation, and without external com-
ponents.

For further information circle 272 on
the reader service coupon or contact
Siemens Components, 544 Church Street,
Richmond 3121; phone (03) 420 7111.
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High temperature op amps
National Semiconductor's LMC660

and LMC662 are now offered in the ex-
tended temperature range (-40°C to
+125°C), demanded by automotive and
industrial control applications.

The new devices were developed in
response to the higher -temperature re-
quirements of underhood engine -control
units, where the ambient temperature can
easily rise above +85°C. While this fea-
ture makes the devices especially well -
suited for automotive applications, both
op amps can be used for industrial control
and other extended -temperature -range ap-
plications.

The new op amps have an extremely
low input bias current of 40fA. This fea-
ture is especially important for low
leakage sample -and -holds in process
monitoring applications. Both devices
operate at a supply current of
376uA/amplifier (typ). The ability to dis-
sipate less power means long operating
life times and a more effective use of
valuable board space. Specified for opera-
tion from +5V to +15V, the LMC660 and
LMC662 have an input common -mode
range that includes ground. In addition,
the devices are fully specified to drive
600 ohm loads. This enables them to
process audio in telecom and cellular
radio applications.

For further information circle 277 on
the reader service coupon or contact TRH
Components, 1-5 Carter Street, Lidcombe
2141; phone (02) 364 1766.

HF signal processor
Burr -Brown's OPA660 is a new IC

designed to simplify and lower costs for
complex, high frequency signal process-
ing. Its wide bandwidth, fast slew rate and
low differential gain/phase error make the
OPA660 a valuable 'building block' for
HDTV cameras, network analysers, and
various types of communications equip-
ment. Within such applications, the ad-
vanced circuit topology of the OPA660
allows designers to achieve excellent
dynamic performance, using less power
and board space than standard transistor -
only solutions.

The monolithic device combines a volt-
age -controlled current source and a
separate voltage buffer in a compact 8 -pin
plastic DIP or surface mount package.
The operational transconductance ampli-
fier, or OTA, acts as an 'ideal' transistor
but is also self biased and bipolar. By
programming the quiescent current using
a single external resistor, users can op-
timise bandwidth and gain tradeoffs
quickly and easily.

The complementary emitter -follower

Small outline SMT package
TI has released a new 'thin scaled small

outline package' (TSSOP), to meet cus-
tomer requests for space restricted sys-
tems. These requests include handheld
cellular telephones that have a 2.0mm
height restriction; 2-1/2" hard disk drives
for which existing surface mount pack-
ages will be too large - IC packages will
need to be no more than 1.40mm in
height; and new systems designed for
multiple boards to be stacked vertically,
to conserve space. TSSOP has the follow-
ing dimensions for the 20 -pin version:

height 1.10mm maximum
lead pitch 0.65mm typical
width 4.40mm
length 6.50mm
lead -to -lead width 6.40mm

The TSSOP will also be available in 8,
14, 16 and 24 -pin options. For all op-
tions, the TSSOP height, width and
lead pitch remain the same - only the
length changes.

The first TI linear devices to be
made available in the new TSSOP pack-
age are the TL-SC1285 and the TL2217-
285 fixed voltage regulators for active
SCSI termination.

The package will be available for new
and existing standard linear devices, in-
cluding op amps, comparators, special
functions, voltage, regulators, voltage ref-
erences, building blocks and supervisors.

For further information circle 271 on
the reader service coupon or contact
Texas Instruments, 6 Talavera Road,
North Ryde 2113; phone (02) 878 9000.

type buffer section provides wide band-
width and fast clewing. The OTA and
buffer sections can be interconnected to
create a current feedback amplifier. Key
specifications for the buffer section are
the 700MHz bandwidth, 3000V/us slew
rate, 0.06% differential gain error, and
0.02% differential phase error. Transcon-
ductance for the OTA section is 125mA/V.

For further information circle 278 on
the reader service coupon or contact
Kenelec, 48 Henderson Road, Clayton
3168; phone (03) 560 1011.

3.3V microprocessor
Motorola has announced an addition to

its 68300 family of 32 -bit integrated
microprocessors: a low voltage version of
the 68340 integrated processor with DMA
(direct memory access). The new device
is suitable for powering handheld and bat-
tery powered equipment, such as com-
puters, instruments, data entry and

communications terminals, games,
weapons guidance systems, CD-ROM
and CD -I systems.

The 3.3V 68340V is identical to the
original 5V 68340, except for the electri-
cal specifications. Both devices are fabri-
cated using the same masks. The new
68340V dissipates just 140 milliwatts
(mW) from a power supply of 3.3 volts,
when clocked at 8.3MHz.

By contrast the 5V 68340 dissipates
650mW when clocked at 16.78MHz. At
the heart of the 68340V is a CPU32
processor core, which is based on the
68020 and provides three times the per-
formance of the original 68000. The
CPU32 connects to the internal peripheral
circuits via an intermodule bus which is
common to all 68300 family members.

For further information circle 279 on
the reader service coupon or contact
Motorola Australia, 673 Boronia Road,
Wantima 3152; phone (03) 887 0711. 
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Software emulates
basic CPU operation
Nowadays, the CPU in most computers is a single chip -a miniature sealed 'black box'. Which
poses a problem for teachers and students of computer science: how do you demonstrate how a
CPU works, when you can't get inside one? The author has developed an interesting software pack-
age for PC's, which solves this problem.

by FRED STRATFORD

This article is the first of two, about
computers. It is not just a review of yet
another super -fast appliance computer,
but addresses the `nitty gritty' questions
about how a computer actually works. It
looks inside the CPU (Central Processor
Unit) and how it interacts with the
memory and I/O devices, as well as how
instructions execute using the circuits
inside the CPU. As such, it is part of a
long tradition in this magazine of trying
the broaden the knowledge of its
readers.

While this tradition was long estab-
lished before 1974, there was a mile-
stone event in September of that year,
when Editor Jim Rowe published the
first of a series of articles describing a
scaled -down minicomputer for home
construction. This computer was called
the EDUC-8 - for 'Educational Digital
Micro(u) Computer' - and represented
a scaled down version of the then very
successful and popular Digital Equip-
ment Corporation's PDP-8 minicom-
puter.

The design was inspired by the lack of
details about computer circuits as found
in textbooks and other information sour-
ces. A quote from Mr Rowe's first article
illustrates a point which has as much
validity today as it did then: ...there are
few books if any from which one can get
more than a superficial understanding of
the nitty gritty of computers... There are
books which describe computer ar-
chitecture, but these tend to be esoteric
- using a complex descriptive language
rather than actual circuits or block
diagrams.

In this context the EDUC-8 was a
great design. It used commonly avail-
able integrated circuits to implement a
computer which was practical and could
actually do something, yet was small
enough that it could be built by an ex-
perienced - though possibly well
heeled hobbyist. The estimated cost was

around $300 in 1974 dollars. The actual
design was quite modest however. It was
built around an 8 -bit word, with a
limited instruction set and a total of 256
bytes of memory (yes, that's right: 256
bytes, NOT 256K bytes).

The project timing turned out to be un-
fortunate. The American magazine
Radio Electronics turned out to have
pipped Electronics Australia at the post,
with an article describing a home con-
struction computer based on the new
Intel 8008 microprocessor. In terms of
functionality this machine had a vastly
greater instruction set and could address
larger

It was the thin end of the wedge, and
while the cost of microprocessors was
initially high, their increasing popularity
and consequently increasing volume of
production quickly drove prices down.
In addition, competition saw increasing

numbers of ever more powerful
microprocessors on the market.

Few hobbyists could justify building
two computers. The choice often came
down to the EDUC-8 with its excellent
educational potential', but limited expan-
dability and software, or one of the
`evaluation kits' which were emerging
from the microprocessor manufacturers.
These kits contained just enough
hardware to make a small computer
which did something.

By and large these kits were meant for
use by developers of industrial and com-
mercial systems, and were often very
limited in the way that they could be ex-
panded. However despite their limita-
tions they usually came with excellent
documentation, which explained exactly
how the system worked and how a com-
puter for any purpose could be designed.

The documentation alone was worth a
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Fig.1: The main display graphic produced by the author's EMUL-8R emulator
program looks like this, and shows the status of all main computer components
along with the most relevant area in memory.
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mint, as it was general enough to be use-
ful in forming concepts. In addition the
evaluation kits seemed to offer a path to
useful software such as assemblers,
editors, and BASIC interpreters.

Many enthusiasts were waiting eager-
ly for an opportunity to own and use a
computer that was `theirs', and the op-
portunity that these small systems
provided was too much of a temptation
to ignore.

Combined with the documentation
referred to above, the result was an ex-
plosion in the knowledge in the com-
munity at large, about what computers
could and could not do and their poten-
tial in a vast number of areas.

In most ways the microprocessor solu-
tion did not provide as detailed an un-
derstanding of internal computer details
as did the EDUC-8, but few individuals
could justify building the EDUC-8 with
its limited future potential as a useful
computer. (Useful is defined as one
which could run BASIC or a word
processor).

Consequently an opportunity for the
hobbyist and student to gain a depth of
insight into the internal circuits of a
computer was lost, except of course to
those who bothered to read the EDUC-8
articles even if they did not actually
build it.

There is an ironical twist here too.
Most of the evaluation kits ended up in
the `junkbox' anyway, as the limitations
placed on expandability by their design
were so great that it was generally easier
to start again than try to modify them.
Most people might as well have built the

EDUC-8 and gained a real insight. Fol-
lowing on from these systems were a
large number of other more complex
microcomputers, which were based on
the same 8 -bit technology but were more
flexible and expandable in the way that
they were designed. Many people
moved on to these from the evaluation
kit stage.

In a sense though, this was the `begin-
ning of the end' for those who wanted an
understanding of the internals. Most of
these new computers were more like
`appliances' and consequently lacked
the collection of valuable technical in-
formation.

There developed a whole class of
people now who simply `used' com-
puters for lots of very valuable things,
but who had no idea about the operation
inside, and even if they wanted to, were
inhibited by the complexity of the sys-
tems.

It is interesting that this trend has also
been followed closely by Electronics
Australia over the years, and a typical
article was the cover story in September
1979 entitled 'The Personal Computer
Revolution'.

To complicate matters further, the
technology has advanced very quickly
- with the relatively simple double -
sided printed circuits and 8 -bit proces-
sors being supplanted with multi -layer
boards, surface mounts and 16 -bit or
greater processors.

The days of building and under-
standing the technology and ending up
with a useful computer at the end of the
process are long gone.
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Fig.2: In addition to showing block diagrams for either the simulated computer
as a whole or inside Its CPU, the program also provides a 'logic analyser' display
of the main data bus and control bus lines.

Seeking insight
Where does this leave the person who

wants to learn how the computer sitting
in front of them - with its multi -
megabytes of memory, incredibly fast
and complex processor, sophisticated
peripherals like high resolution colour
displays and vast hard disk drives - ac-
tually functions?

Well, these systems can be tackled
first off, but the complexity of the
processor instruction sets alone and the
associated jargon can be very daunting.
Also the equipment needed to look at the
timing has grown way beyond the
enthusiast's budget.

Once, a good logic probe or moderate-
ly fast oscilloscope would do to find
faults and generally 'look around a
circuit', but now a fast 'scope is the min-
imum. A logic analyser is really
desirable, if not mandatory for the 'hard
ones'.

One answer to this dilemma is simula-
tion. That powerful and fast computer in
front of you can be used to simulate a
much less powerful and more
straightforward computer which has a
simple instruction set and limited
peripherals, so that the principles can be
grasped without unnecessary com-
plexity. The advantage is that the very
same principles learnt on the simulations
apply exactly to the powerful and fast
computer.

Further to this the simulation can be
stopped or slowed down at any time and
viewed, to see detail lost on even the
early evaluation kits (and perhaps even
the EDUC-8 itself, as it did not display
every internal bus state).

Finally, the potential exists to simulate
very expensive equipment - such as a
logic analyser - so that experience can
be gained on the use of this type of in-
strument without actually owning one.

Well, where are all these simulation
packages? There are a number around,
but the one presented here was inspired
by that original EDUC-8 series and has
the same aims: to inform the interested
about the nitty gritty details of the opera-
tion of a computer.

It is very complete having a simple
processor, 4K of memory, four
peripheral devices, a integrated editor
and assembler, a disassembler, and a
logic analyser built in. This hardware
and software would cost thousands of
dollars if it had to be purchased and is
well out of reach of the average hob-
byist. It is designed to run on any IBM-
compatible computer with at least 380K
of memory, one or more floppy disk
drives and a Colour Graphics Adaptor or

ELECTRONICS Australia, June 1992 129



CONSOLECPU operation
better. Thus it can be used in any en-
vironment where the fundamentals of
computer operation are being learnt,
without the expense of purchasing ob-
solete 8 -bit equipment and/or tying up
expensive logic analysers on beginning
students.

Simulator program
The simulation package is called

EMUL-8R (pronounced 'emulator' -
an outrageous pun was required to fol-
low up EDUC-8!), and is based on the
same old but very respectable PDP-8
minicomputer. The original computer
(PDP stands for Programmed Data
Processor) was the first minicomputer
released on the world market, and was
known for its very simple and practical
instruction set. EMUL-8R draws heavily
from the PDP-8 instruction set, but has
enhancements more in line with modem
practice - such as program counter
relative addressing and a stack. Because
EMUL-8R sets out to teach the user
hardware concepts as well as elementary
assembler programming, it is required to
show a very large amount of data which
changes very rapidly. The position of the
data is also important. Consequently it is
a graphics -based program. These
graphics represent block diagrams -
the level above the schematics.

It is strongly felt that this level is very
appropriate, as there are any number of
ways of achieving the functionality of a
block diagram, and that the block
diagram gives an easily grasped under-
standing of the flow of information.
Where required the contents of blocks
can be filled out by discussion of the
possible options.

EMUL-8R has two main graphics
which show the operation of the com-
puter. The first of these is shown in
Fig.1, which is the main or computer
graphic. This shows the main features at
the system level. This consists of the
CPU proper, which in line with modern
practice is a 'black box' at the centre of
the diagram. (However there is another
diagram which shows the inside of the
CPU.) This discussion will start with
Fig.1.

Also shown on the main diagram is a
sample of the memory. Since only a few
locations can be shown at any one time,
this display is co-ordinated with the
memory address register. In order to ex-
plain the complete operation of the
memory display system the function of
the overall system must be explored
first
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Fig.3: The other main graphic provided by the program shows the flow of data
and instruction information within the simulated CPU chip itself.

EMUL-8R's CPU uses a main address
and data bus which is 12 bits wide. This
is a bidirectional bus on which the ad-
dress and data information is multi-
plexed, and is known as the main bus.
The current value on the bus is shown on
the vertical section of the bus immedi-
ately to the right of the CPU. The type of
data on the main bus is determined by
the CPU and its current activity.

This information is provided to the
`outside world' on the control bus,
which changes state to indicate the type
of information on the main bus. The
control bus emerges from the left hand
side of the CPU and the value on it is
shown immediately below the decoder.
These numbers correspond to the
various data types present on the main
bus.

An example is perhaps best to clarify
the operation. Take a memory read as a
simple case. In order to do this the se-
quence is as follows. First the CPU
places the address it wishes to read on
the main bus. To indicate that this is an
address, it also sets the value on the con-
trol bus to 1, which means memory ad-
dress information. This is decoded by
the decoder on the top left hand side of
the diagram.

The decoder feeds a number of the
devices on the page including the MAR
(memory address register), MBR
(memory buffer register), the memory it-
self and the input and output registers.

A control bus value of 1 triggers the
MAR to store the information on the
bus, as the function it has is to hold ad-
dress information. The next step is for
the control bus to change to 2, which in-

dicates a memory data read. The main
bus also changes direction, so that data
can be passed to the CPU from the
memory.

The decoder uses the control bus data
to provide a signal to the memory, to
read the data in the location specified by
the MAR. The same signal also goes to
the MBR. The MBR is present to
`buffer' signals from the memory array
onto the main bus, and vice -versa. Con-
sequently it is a bi-directional device.
The control signals to the MBR are there
to ensure that the direction is correct.
The data will thus be read from the
memory and appear in the MBR on its
way to the main bus. In this way the data
required has been read.

It is not necessary to remember the
numbers corresponding to each of the
control bus conditions. These are
decoded into readable states and dis-
played just above the MAR for refer-
ence. Similar operations occur for
memory writes and accesses to the input
and output ports. This is typical of the
operations which real microcomputers
undertake, and such is the level of detail
of the simulation.

Returning now to the memory, it
should now be clear that the address of
the memory location being accessed by
the system is stored in the MAR.

In order to give a reasonable repre-
sentation for the memory content the
memory 'around' this MAR address
value is displayed. For instructions this
will show a few instructions before the
current one and the next instructions to
be executed. This is useful in appreciat-
ing the flow of a program.
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EMUL-8R at a glance
General

EMUL-8R is a program simulating a
simple computer for teaching purposes. It
has about 30 instructions, broken down into
four basic types.

It allows viewing of the operation of the
computer and CPU at a detailed level. Inter-
rupts are also available.
Support software

EMUL-8R is a completely self-supporting
teaching aid. It contains an inbuilt text editor
to allow students to create source programs
and then assemble them with the as-
sembler. Memory contents can be disas-
sembled to mnemonics at any time using
the cisassembler. Debugging is facilitated by
being able to single step and set break-
points.
Hardware simulation

EMUL-8R provides a detailed level of
simulation for teaching hardware concepts.
The computer level shows the memory and
the CPU as well as I/O. The CPU level is a
detailed view inside the CPU. All buses can

be selected and then examined via an inter-
nal software 'logic analyser'.
Requirements to run it

EMUL-8R will run on any IBM or dosely
compatible computer with the following
capabilities: at least 380K of base memory,
at least one 360K floppy drive (preferably
two, or a hard drive) and a colour graphics
display adaptor or better derivative (not Her-
cules). It requires DOS 2.00 or later.
How to get EMUL-8R

EMUL-8R is a totally Australian
developed product. It normally sells for
$99.00 for a single user, and $499.00 for a
site licence for up to 15 users. However if
you order EMUL-8R during the life of these
articles (i.e., the next two months), you may
purchase the single user package (with on -
disk manual) for $49.00. Site licences can
be negotiated.

Send your order with a cheque (inducting
an additional $5.00 to cover postage and
packaging) to Brycal Enterprises, PO Box
245, Ingaroy, Queensland 4610.

In addition to the ability to step
through these events one at a time,
EMUL-8R provides the capability to
record the data and display it in a logic
analyser like fashion. A typical display is
shown in Fig.2. The data can be dis-
played both as a timing diagram or as a
series of data points.

The timing diagram is modelled on
that used by common logic analysers.
The dotted line down the left hand side
of Fig.2 is a cursor, which in use can be
moved around the diagram to assist in
alignment of the data. Currently the cur-
sor is set to the point which corresponds
to the operation which is occurring in
Fig.l.

Inside the CPU
One of the disadvantages of even the

early evaluation kits was that the inside
of the CPU was a black box. The user
had to rely on the descriptions of the in-
ternal operation provided in the
manuals, and these were often grossly
oversimplified. This problem can be
readily addressed in a simulator, how-
ever, particularly when the CPU itself is
relatively simple.

Such is certainly the case for EMUL-
8R, where the inside of the CPU is
simple enough to be represented in
another busy but understandable
graphic. This is shown in Fig.3.

It can be seen that all of the com-
ponents normally hidden from the user
are visible and available for inspection.
These include the various registers
which are common to most computers
and which are essential to their opera-
tion, such as the accumulator and its ex-
tension, the link. (Note that the link is

perhaps an old temi for this item, as
today it would be more likely termed the
`carry bit'. However the name has been
preserved out of respect for the original
PDP-8 concept). The program counter
(PC) and the stack pointer (SP) are also
visible, and actively simulated.

In addition to the items which
manufacturers readily admit to, other
details are shown. These are necessary
to make the system work, but are seldom
disclosed as knowledge of them is not
required to actually use their product
and such information could be useful to
a rival manufacturer. All of these com-
ponents do not act in isolation. They re-
quire links and timing to make them
operate.

This is provided in the form of busses,
components to perform the arithmetic
actions and control signals. An impor-
tant component in the diagram is the
arithmetic -logic unit (ALU). This device
has two input buses and one output bus,
and provides all of the arithmetic and
logic capability of the CPU. Despite this
apparent complexity the functions
provided by the ALU are relatively
simple and can be readily appreciated.
The function being performed by the
ALU is determined by the F bus, which
emerges from the control unit.

The control unit is the heart of the
CPU, and while it is not simulated in
great detail, its operation can be readily
determined from the control signals
which emerge from it. However this will
not be discussed further at this point.
Suffice it to say that the logic analyser
can be used to record data inside the
CPU as well, so that the level of under-
standing developed can be very high.

Instruction set
This article would not be complete

without some discussion of the instruc-
tion set. It has been said that EMUL-8R
was inspired by the PDP-8 series of min-
icomputers. While this was a successful
computer, with a very cleverly designed
instruction set, it is now somewhat dated
in its approach and some changes were
felt necessary to reflect more modern
practice. However the same basic clas-
ses of instructions were preserved.

The first of these classes is the
memory reference instruction (or MRI
class). These instructions are the core of
the instruction set and generally allow
access between the accumulator and the
memory. They include the TAD (add),
AND (boolean and), ISZ (increment and
skip if zero), and DCA (deposit and clear
accumulator) instructions. Also in this
set are the JMP (unconditional jump)
and JMS (unconditional jump to sub-
routine) instructions. The latter two do
not reference the accumulator, but do
obey the same rules with respect to the
addresses.

The MRI class of instruction can ad-
dress the memory in a number of dif-
ferent ways. The first of these accesses
the base page. The base page is the first
127 locations of memory and this part of
memory is accessible from anywhere in
memory. The other direct method of ac-
cess is by an offset from the program
counter (also called PC relative). If other
places within the memory are required,
then the indirect mode can be used. This
accesses the contents of a location using
the same rules as noted above, but the
data found is used as an address to ob-
tain the target data.

The second class of instructions is the
operate class. These perform operations
of two basic types, involving the ac-
cumulator and link. Examples of the first
class include CLA (clear the ac-
cumulator), CLL (clear the link), RAR,
RTR, RAL and RTL (rotate the ac-
cumulator right or left, and by either one
or two bits). The second class includes
the ability to test the accumulator and
link and change the flow of the program
based on these tests. Some examples
here are SNA (skip on non -zero ac-
cumulator), SPA (skip on positive Ac-
cumulator), SNL (skip on non -zero
link).

The third class of instructions are the
input/output group. These allow data to
be passed to and from the general
register ports on the emulated computer.
There are only two such instructions:
WTP (write to port) and RDP (read from

Continued on page 141
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Test Instruments Feature:

ComSonics 'WindowLite'
handheld FSM for TV/FM
Antenna and MATV system installers should find the ComSonics WindowLite' of particular interest.
It effectively combines the features of a VHF -UHF field strength meter and a spectrum analyser, in a
compact and portable handheld case which should make it very suitable for field use.

It's a little hard to know exactly what
to call the WindowLite, because it com-
bines many of the features of a traditional
field strength meter with those of a
spectrum analyser. Perhaps the best
way to describe it is a 'multi -purpose
instrument for VHF -UHF antenna and
distribution system testing'.

Physically it measures 270 x 102 x
78mm, and weighs 1.1kg. At the top is a
liquid -crystal display panel 58mm
square, with an active area of about 55 x
55mm. Below this is a moisture proof
membrane -type keyboard with six
software programmable function keys, a
pair of arrow keys, and 15 further keys
used for things like numerical entry,
power on/off and control of a backlight
for the LCD screen.

Below the keyboard again is a small
speaker grille, to allow monitoring of
sound carriers, while the RF input socket
is on the right-hand side of the case at
roughly the level of the function keys.
The input socket can actually be changed
by the user, between either a type 'F' (F-
81) or standard BNC.

Power comes from a rechargeable
9.6V/1.2Ah nickel -cadmium battery
pack, which slides inside the case. A stur-
dy safety ring at the top of the high -im-
pact ABS plastic case allows the
instrument to be attached to a belt hook
or lanyard, for convenience and security
against being dropped. At the rear of the
case there's also an adjustable strap, to
allow the unit to be held firmly in the
user's hand.

As with many modern test instruments,
the WindowLite is essentially a micro-
computer system. In this case the com-
puter is dedicated to the task of scanning
the VHF -UHF frequency spectrum, and
measuring the strength of any signals it
finds. So along with the LCD screen and
keyboard provided for the 'user inter-
face', inside that compact case there's
also quite a deal of computer controlled
RF scanning, amplification and signal
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analysis circuitry. The fact that all of this
circuitry can be fitted inside such a com-
pact case, along with the battery, is surely
a tribute both to the ComSonics desig-
ners and the benefits of modern SMT and
multilayer PCB technology.

The quoted frequency range of the
WindowLite is from 50MHz to 860MHz,
so it could probably be used for mobile
radio work as well as TV, FM and MATV
applications (also for CATV if this comes
to Australia). A version is also available



with a range extending down to 5MHz,
for work at HF.

The input signal level range is quoted
as extending from -45dBmV to +60dBmV
(i.e., from about 6uV to 1V), which
should allow it to provide useful readings
in almost any practical situation. The in-
put impedance is 75 ohms, and the maxi-
mum allowable RF input power is 1W.

The quoted measurement passband is
280kHz, while the displayed dynamic
range is user selectable to cover a range
of either 30dB or 10dB. The displayed
amplitude units can be either absolute, in
dBmV, or relative - in either percent or
dB. Display resolution is 0.1dB or 0.1%.
Signal level measurement accuracy is
+/-1.0dB at 20°C, or within +/-2.0dB
worst case over the full operating temp-
erature range of from -18°C to +49°C.
The corresponding figures for carrier/ -
noise measurement accuracy are +/-2.0dB
at 20°C, and +/-4.0dB worst case.

The WindowLite LCD screen is effec-
tively a dot-matrix display, with 128 x
128 pixels. It can be used in four selec-
table basic display modes, labelled
SWEEP, TAGS, ZOOM and TUNE.
Generally the central section of the dis-
play is used for the graphical output,
while a strip along the top is used to
present numerical information such as
the display mode, vertical range, and
measured parameters for the signal
selected by the cursor (along with its
channel number).

The section along the bottom of the
display is used to present 'labels' for the
six software -programmed function keys,
immediately below. This can be seen in
the close-up photo, along with the other
parts of the display.

Note that when the shot was taken,
the cursor had been aligned with the
`peak' for the main SBS-TV signal in
Sydney, on 527.25MHz (channel 28).
As a result the reading at the top shows
this signal's frequency and amplitude -
here -1.0dBmV.

The graph normally shows each signal
as a solid vertical line, with its height
prop-ortional to the measured strength;
however the cursor is also shown as a
similar line, of full height, and when it is
aligned with a signal line, the latter is
turned into a white line.

Hence the appearance of the right -most
line in the photo, as 'suspended' above
the baseline - the dark upper section is
essentially the cursor, while the white
lower section still indicates the height of
the channel 28 signal.

Included in the many measurements
that can be made using the WindowLite
are the carrier amplitude of any desired
signal, differential level measurements

between signals, carrier to noise ratio
(C/N), peak -to -valley measurements for
either video or audio signals, video -audio
differential for a particular channel, and
low frequency disturbance (hum).

Custom 'personality'
An important feature of the Window-

Lite is its ability to be customised, to suit
the user's specific needs. Thanks to the
inbuilt micro, it's possible to store in the
internal memory (presumably an
EEPROM) not only the frequency details
of TV and FM transmitters in the user's
area, but also their channel numbers and
so on. Data on specific signals of interest
can also be saved in groups, and the
WindowLite instructed to search for
them as a group when desired.

Actually the instrument comes with
quite a lot of information pre -stored in its
memory, including the TV channel fre-

A close up of one of the displays that
can be produced on WindowLite's
LCD screen (see text).

quencies for many different countries -
including Australia. This means that the
instrument can not only be set up quickly
to suit the basic situation in the user's
country, but can also be provided fairly
easily with its own 'personality' to suit
the local area and the kind of work per-
formed by the user. Once this is done,
most testing can be performed with a
surprisingly small number of keystrokes.

I use the words 'fairly easily' in the
foregoing paragraph, because with its
relatively small keyboard the Window-
Lite has to use a fairly complex hierar-
chic menu system for its programming
functions.

The designers seem to have recognised
that this menu system may present users
with a few hassles, because the manual
for the instrument includes a special
`Menu Navigator' diagram which looks a
bit like a programming flow chart.

This certainly helps in visualising the
menu structure, and I suspect it will be-
come an essential reference for many
users - especially on occasions when
they have to change rarely -altered
stored information.

Trying it out
ComSonics' local representatives

MMT Australia very kindly loaned us an
advance sample WindowLite for a few
days, to get a feel for its capabilities and
ease of use.

At first we found ourselves a little
daunted by the unit, as it came with only
an incomplete draft copy of the user
manual - with a number of major sec-
tions still to be written. However in prac-
tice the WindowLite turned out to be
rather easier to use than we expected.

The sample unit had already been con-
figured for Australia, and had also been
set up to look for the main TV signals
present in Sydney: ABN2 in the low
VHF band (band I), ATN7/TCN9/1EN10
in the high VHF band (band III), and
SBS28 in the lower UHF band (band IV).

As a result it proved very easy to carry
out many of our test measurements, on
TV signal strengths produced by a num-
ber of antennas and at various outlets in a
typical domestic distribution setup. In
most cases this involved little more than
connecting the input cable, obtaining a
display of the signals, and then simply
manipulating the cursor to obtain read-
ings of their individual magnitudes.

The calibration tables stored in the
sample unit were 'generic', and a note
supplied with the unit stressed that as a
result its absolute magnitude accuracy
would not meet specification -a short-
coming that obviously wouldn't apply
for later production units. However the
readings obtained were quite sensible,
and in line with figures obtained with
other instruments.

In short, we found ourselves quite
impressed with the WindowLite.
Despite its compact form it is a very
powerful instrument, and one that
should prove invaluable for anyone in-
volved in installing and/or testing VHF -
UHF antennas, cable distribution and
MATV systems.

Quoted price for the ComSonics
WindowLite model 1 (50-860MHz) is
$2211, plus 20% sales tax where ap-
plicable. The model 2 (5-860MHz) is
$2673, again plus tax. Both prices are for
the instrument together with battery
pack and charger. A matching carry case
is available for an additional $90.

For further information contact MMT
Australia, 7 Amsted Road, Bayswater
3153; phone (03) 720 8000. (J.R.)
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The Latest Test Instruments
Digital sound level meter

The TES -1350 Digital Sound Level
Meter is designed to meet the sound sur-
vey needs of safety engineers, health and
quality control management personnel. It
can be used to measure sound and noise
levels, and also to check the acoustics of
studios, auditoriums and domestic listen-
ing environments.

The unit has a highly readable 3-1/2
digit LCD display and conforms to IEC
standard 651 Type 2. It has a frequency
range of 30Hz - 12kHz, a resolution of
0.1dB and a rated accuracy of +/- 2dB at
94dB sound level (1kHz sinewave).

Features of the unit include A and C
weightings, slow and fast time weighting,
over and under range indication and a
`maximum level hold' function (decay
<1dB over 3 minutes).

It also provides both conditioned AC
(0 - 650mV on each range) and logarith-
mic DC (10mV/dB) outputs, available via
a 3.5mm stereo jack for connection to
other instrumentation.

Dynamic range is 65dB, with four
measurement ranges provided: A LO
(35 - 100dB), A HI (65 - 130dB), C LO
(35 - 100dB) and C HI (65 - 100dB). An
internal calibration oscillator is provided.

The TES -1350 is very compact,
measuring 240 x 68 x 25mm overall in-
cluding the 1/2" electret microphone. It
weighs only 215g. Power is from a 216 -
type 9V battery, and the unit comes with
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instruction booklet, battery, carrying case
and adjustment screwdriver.

The TES -350 Digital Sound Level

Meter is available from all Jaycar
Electronics outlets. It carries the catalog
number QM -1580 and is priced at
$239.50.

Arbitrary waveform
generator

The Or -X model 610 generates any
complex waveform or function with a
120bit by 32K points resolution. The
waveform is defined either by point entry
of individual X -Y data points, by segment
interpolation between points (Autoline) or
by downloading from an external device.

The Model 610 offers the versatility of
10V p -p into 50 ohm, while very low
amplitude signals can be generated with
high offsets of up to. +/-5V and low har-
monic and spurious distortions. An inter-
nal clock covering 0.01Hz to 20MHz, or
an external clock may be used. Two or
more units can be connected in parallel for
multiple waveforms with adjustable phase
relationships.

In addition to menu -operation, a
software package provided with the
model 610 converts an IBM AT, or com-
patible PC, into a powerful tool for opera-
tion and programming. Control of the 610
can be either from the computer or the in-
strument front panel.

For further information circle 201 on
the reader service coupon or contact El-
measco Instruments, PO Box 30, Concord
2137; phone (02) 736 2888.

Multi -function DMM
Keithley Instruments' new model 2001

digital multimeter is a half rack unit with
the high resolution, accuracy and sen-
sitivity usually found only in 8-1/2 digit
DMMs.

The range of resolution of the model
2001 is 4-1/2 digits to 7-1/2 digits. Unlike
many units that must average multiple
6-1/2 digit, 22 -bit readings to extend their
resolution to 7-1/2 digits, the model 2001
has true 7-1/2 digit, 28 -bit resolution, so it
can provide wider dynamic range, and en-
sure high DC and AC measurement in-
tegrity over a broad measurement range.

Its basic accuracy is: DC voltage,
18ppm (90 days), with 7ppm for 24 hours;
and AC voltage, 0.05%. Frequency
measurments are accurate up to 2MHz
and down to 1Hz, with a sensitivity ac-
curate to 1% of range. The Model 2001
DMM is capable of reading rates of up to
2000 readings/sec (at 4-1/2 digit resolu-
tion) for fast throughput in production test

applications and for capturing fast moving
signals. At 6-1/2 digit resolution, at full
accuracy, the model 2001 can take up to
45 readings/sec continously.

For further information circle 202 on
the reader service card or contact Scien-
tific Devices, 2 Jacks Road, South Oak-
leigh 3167; phone (03) 579 3622.
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Analysing recorder
A new analysing recorder designed for

industrial and scientific use has been
released by Yokogawa. Known as the
AR1600, the recorder is portable, self
contained, and includes a 22cm amber
display and 21cm thermal printer. 12V
DC operation is also available.

The recorder has been designed to aid in
applications such as maintenance of
heavy electrical machinery, electricity
supply maintenance, electrical testing and
vibration analysis.

Available configurations offer up to 16
analog channels with 14 -bit resolution and
memory length of 256K, or 12 analog
channels with 16 logic channels.

Three recording modes are selec-
table:Memory mode' allows capture of
high speed events, for subsequent printout
and analysis; 'recorder mode' allows real-
time continuous chart logging of up to
eight channels; and 'FFI mode' allows
frequency analysis such as linear and
power spectrum from DC to 20kHz to be
performed. Waveform data storage, in
either binary or ASCII format, can be ex-
tended by fitting an optional 3.5" DOS
format floppy drive.

For further information circle 203 on
the reader service card or contact
Yokogawa Australia, 25-27 Paul Street
North, North Ryde 2113; phone (02) 805
0699.
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Four function portable
Leader Electronics claims to offer the

first T&M package that includes four
separate measurement facilitities.

The Model 300, which is just 240 x 165
x 44mm in size, is not only a two channel
digital storage scope and a full featured
digital multimeter with large display, but
also a DMM with a data logging facility
for unattended operation.

In addition, it is an eight channel
logic scope, making the whole package
very suitable for servicing applications.
Now the design or service engineer can
have virtually all his measurement re-
quirements at his fingertips, in the
one box.

The instrument's dual channel DSO has
a sample rate of 30MS/s and a bandwidth
of 10MHz. Continuous signals of up to
10MHz and one shot events up to 3MHz
can be observed, with AUTO SETUP
choosing the optimum parameters for sig-
nal display. The bandwidth is adequate for
video signals.

The Model 300's digital multimeter of-

fers manual and autoranging on its seven
measuring functions.

The DMM measurements and units can
be displayed simultaneously with the
waveform on the instrument's screen,
since the DSO and DMM are electrically
isolated.

In situations where the instrument is un-
manned, or is taking periodic readings
over some time, such as in powerline
monitoring, the model 300 becomes a data
logger. Readings can be output directly to
a printer, or stored on a memory card for
later printout.

The large display is a high contrast STN
liquid crystal screen with a wide viewing
angle. It is large enough to accommodate
all setting data and axis markers as well as
waveform and DMM data. The unit
operates for 2.5 hours from four internal
type AA alkaline batteries, but an AC
power adaptor is also available.

For further information circle 204 on
the reader service coupon or contact AWA
Distribution, 112-118 Talavera Road,
North Ryde 2113; phone (02) 888 9000.

Portable DSO
LeCroy has released its 9300 family -

portable digital oscilloscopes that offer
record lengths of up to one million points
per channel.

Available in both two and four channel
versions, with prices starting at under
$5000, each version also comes with three
memory configurations: basic 'M'
(medium), and 'I,' (long).

The basic units have 10K record lengths
per channel; the 'M' units have
50K per channel, and the 'I,' units
have 1M per channel. The entire 9300
family features 300MHz analog
bandwidth and independent 100MS/se,c
digitisers on all inputs. Special features
include: fast autostep for repetitive sig-
nals, and SEQUENCE mode which al-
lows storage of multiple events in
segmented acquisition memories; auto-
matic PASS/FAIL Testing; FAST
GLITCH, DROPOUT and WINDOW
Triggers; and Signal Processing and
141-1 Analysis.

For further information circle 205 on
the reader service coupon or contact
Scientific Devices, 2 Jacks Road, South
Oakleigh 3167; phone (03) 579 3622.

Data time generator
Tektronix Australia has released a Data

Time Generator which provides complete
logic stimulus -data and timing on every
pin. The new HFS9000 Stimulus System
combines the capabilities of a complete
data generator, pulse generator and switch
matrix in a single instrument. A new addi-
tion to the HFS9000 Series, the system
can provide up to 640 channels or more of
recision, phase -locked stimulus.

The Data Time Generator is one system
for all logic stimulus, broadening the
scope of practical tests an engineer is able
to do during design verification, charac-
terisation and at -speed test of digital in-
tegrated circuits (ICs). The system allows
the user to test earlier in the development
cycle, thereby reducing IC turns. Users
are able to specify data and timing simul-
taneously on every pin with extremely
flexible formatting.

The system has been designed with a
proprietary digital architecture that
enables it to generate any combination of
signals needed to characterise a digital IC,
provide precision timing relationships,
and offer multiple channels synthesised
off the same timebase. It can generate sig-
nals at rates up to 630Mbps, including
data buses, clocks, strobes, gated clocks,
logic level sources and pseudorandom bits
with 64K memory depth. The system also
offers 5ps resolution, highly accurate
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Test Instruments
placement of rising and falling edges, and
replication of most logic signals.

For further information circle 208 on
the reader service coupon or contact
Tektronix Australia, 80 Waterloo Road,
North Ryde 2113; phone (02) 888 7066.

STM/Sonet analyser
Anritsu Corporation has released a new

instrument designed to evaluate the per-
formance of synchronous multiplexers
and demultiplexers.

The MP1560A STM/Sonet analyser
can access the Network Node Interface
(NNI) of 52, 100 and 156Mbps systems,
thereby meeting all of the multiplexing
structures of CC11-1, SONET (ANSI) and
the JAPANese system.

The unit, consisting of only one hous-
ing, comprises a transmit and receive sec-
tion and a range of plug in optical
interfaces, allowing selection of either an
electrical or optical interface.

The instrument can perform single and
multiple error addition and detection.
SOH, TOH or POH overheads can be set,
1.5 and 2Mbps signals can be dropped or
inserted as well as 64k, 192 or 576kbps.
An internal floppy disk drive is provided
for storage of measurement setups and
measured results.

For further information circle 206 on
the reader service coupon or contact Al-
catel Australia, 58 Queensbridge
Street, South Melbourne 3205; phone
(03) 615 6666.

Wideband level meter
Level meter URV35 combines the fea-

tures of an RF volt and power meter in one
instrument, with both analog and digital
displays. The moving coil meter has the
measured value superimposed via an LCD
display, greatly facilitating tuning, peak-
ing and nulling adjustments.

All voltage measuring heads and power
sensors of the URV5 have inbuilt
temperature, diode transfer constant and
frequency response calibration factors
stored in inbuilt EPROM.

URV35 may be ordered for use with AC
mains or battery power. Common torch
type dry cells or NiCad rechargeable
equivalents are used. With the appropriate
probes and sensors it can measure from
DC to 26.5GHz, and over a wide voltage
and power range. An RS232 interface al-
lows for operation with a laptop computer
and for external calibration.

For further information circle 210 on
the reader service coupon or contact
Rohde & Schwarz, 63 Parramatta Road,
Silverwater 2141; phone (02) 748 0155.

Signal generators
have GSM option

Marconi Instruments has released a new
option for its 2030 series of signal gener-
ators. The option generates the complex
GMSK modulation, defined for use in the
new digital cellular system, GSM.

The 2030 series of RF Signal Gener-
ators feature a large, bright liquid crystal
display, which makes the use of the gener-
ators simple, even in complex applica-
tions such as GSM. There are well over 30
models in the 2030 family, covering from
10kHz to 1.35GHz, 2.7GHz and 5.4GHz.

...... 2 700.000 0000 ,
I 3.0

50.0

Extremely low noise models are also
available, with other options available
such as high output power, pulse modula-
tion, a VOR/ILS capability and the use of
two identical 0.1Hz to 500kHz modula-
tion oscillators. In addition to being able
to generate GMSK signals from external
data, this new 2030 version includes an in-
ternal data generator and data editing
facilities which will greatly simplify test-
ing GSM products.

For further information circle 209 on
the reader service coupon or contact Mar
coni Instruments, PO Box 1390, Lane
Cove 2066; phone (02) 418 6044.

iokik
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Within budget.
Without compromise.

With HP basic instruments,
performance costs less
than you expect.
Now you don't have to accept
trade-offs in a basic test instrument.
Because HP offers the performance
you want at prices you can afford.

Need a dual -range output power
supply? The HP E3610 Series makes
choosing a 30 Watt DC power supply
easy -especially when you consider
the low noise and value for money
at around $460.

What about a digital multimeter for
bench or system use? The rugged 6
or 61/2 digit HP 34401A does both
with uncompromised performance
for less than $1,635.

You won't find a better 100 MHz
digitizing scope than the HP 54600
Series. It combines an analog look
and feel with digital trouble -shooting
power for around $4,040 (2 -channel)
or $4,695 (4 -channel).

At less than $5,780, the HP 4263A
LCR Meter lowers the cost of
high precision 100Hz to 100kHz
benchtop and system component
measurements.

And the 8 -function HP E2373A is
just one of the HP E2300 Series
3 1/2 digit handhelds priced from
$160 to $310.

For more information, call our
Customer Information Centre on
008 033 821 or Melbourne 272 2555,
and we'll send you a data sheet that
shows how affordable performance
can be.

A Better Way.

VEIHEWLETT
PACKARD

*Prices exclude sales tax.



Test Instruments Feature:

FLEXIBLE NEW
LCR METER FROM H -P

The new HP 4263A LCR Meter is the latest addition to Hewlett-Packard's steadily expanding range
of 'affordable' mid -range test instruments (albeit at the top of this range). It offers the ability to make
accurate measurements on virtually any kind of passive component, at frequencies up to 100kHz.

by JIM ROWE

The last couple of years have seen
Hewlett-Packard release a number of new
test instruments, in which the emphasis
has been on 'affordability' rather than
`performance at whatever cost'.

We first noted this trend with the ap-
pearance of the HP 54600 series of digital
sampling scopes, reviewed in our May
1991 issue.

Since then the company has followed
up with the E3610/11 bench power sup-
plies, and then more recently with the
34401A 6.5 -digit bench DMM. These

were reviewed in the November 1991 and
January 1992 issues respectively.

The trend seems to be continuing, with
the recent release of a new instrument: the
HP 4263A LCR Meter. Actually this ap-
pears to be part of a new 'family' of close-
ly related instruments, all made in Japan
by Yokogawa-Hewlett Packard.

The other instruments in the family
are the HP 4338A Milliohmmeter, the
HP 4339A High Resistance Meter and
the HP 4349A Four -Channel High Resis-
tance Meter.

As the name itself suggests, the LCR
Meter is a 'general purpose' instrument,
with broader application than its siblings.
In many ways this kind of instrument is
the modern replacement for the well
known 'R -L -C bridge' of yesteryear,
which played a key role in many labs for
the measurement and evaluation of pas-
sive components.

H -P has had quite elaborate digital LCR
meters available for a few years now, but
their complexity and price have tended to
restrict them to only the most well-heeled
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dividual winding inductances and resis-
tances for transformers.

The basic accuracy of the HP 4263A is
0.1%, and it provides five -digit resolu-
tion. Measurements can be made at any of
five accurate frequencies: 100Hz, 120Hz,
licHz, 101cHz or 100kHz. The AC test sig-
nal amplitude can also be set to five dif-
ferent levels - 50mV, 100mV, 250mV,
500mV and 1V RMS - and the DC bias
also selected between OV, 1.5V, 2.0V or
derived from an external 0-2.5V supply.

An important feature of the HP 4263A
is its measurement speed. Measurement
of any component can be carried out in
25ms, and this together with the instru-
ment's HPB3/GPIBJEEE 488 remote
programability makes it well suited for
automated testing applications.

Other features include the ability to per-
form comparator testing, built-in calibra-
tion functions, the ability to compensate

for different test leads and fixtures, and
also the ability to check the reliability of
contact between the test leads and the
component under test.

How it works
Basically what the HP 4263A does is

measure the voltage across the com-
ponent or 'device under test' (DUT), and
the current it draws, at the test frequency.
And by measuring both the magnitude
and relative phase of these quantities, it
therefore has all of the information neces-
sary to work out the DUT's equivalent
complex impedance.

The diagram of Fig.1, taken from H -P's
service manual, shows the basic idea. An
AC signal source drives a current through
the DUT, and a differential amplifier (V)
responds to its voltage drop. The current
through the DUT is also monitored by a
further pair of amplifiers, in conjunction

of R&D and standards labs. The HP
4263A appears to be a 'scaled down' ver-
sion of these larger instruments, designed
to bring it within the reach of a broader
group of users.

But despite this 'economy' image and
compact size, the new instrument still
goes somewhat further than did its
familiar 'bridge' predecessors. Basically
it will measure impedance, resistance and
reactance in the range from ling2 to
100MQ; admittance, conductance and
susceptance between lOnS and 1000S
(Siemens, formerly known as `mhos');
capacitance, between 1pF and 1F; induc-
tance, between 10nH and 1001cH; and
also quality parameters such as dissipa-
tion factor D (0.0001 - 9.999), quality fac-
tor Q (0.1 - 9999.9), phase angle 0 and
ESR (equivalent series resistance). With
an option fitted it can also measure the
turns ratio, mutual inductance and in -
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Inside the HP 4263A, most of the circuitry mounts on two horizontal PC boards - with the microcomputer circuitry on the
smaller rectangular board on the left. The analog transducer circuitry Is on the lower board in front of the power supply
components (upper right). The instrument makes extensive use of surface mount technology.
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HP4263A LCR
with a shunt or 'range resistor', to
produce a second voltage proportional to
the DUT current (I). A vector ratio detec-
tor then measures both voltages and their
relative phase difference and digitises this
information via an A -D converter.

The rest is largely a matter of number -
crunching and interpretation by the
instrument's internal microcomputer, as
directed by the user. Here a series of
menu options allow you to get the HP
4263A to interpret and display the DUT's
impedance in any of the following ways:
 Abscolute impedance and phase angle

(IZ I and 0);
 Real (resistance) and imaginary (reac-

tance) components of impedance (R
+/-jX);

 Absqlute admittance and phase angle
( Y I and 0);

 Real (conductance) and imaginary
(susceptance) components of admit-
tance (G +/-jB);

 Parallel capacitance (Cp) and dissipa-
tion factor (D);

 Parallel capacitance (Cp) and quality
factor (Q);

 Parallel capacitance (Cp) and equiva-
lent parallel conductance (G);

 Series capacitance (Cs) and D;
 Series capacitance (Cs) and Q;
 Series capacitance (Cs) and equivalent

series resistance (Rs, = ESR);
 Parallel inductance (Lp) and D;
 Parallel inductance (Lp) and Q;
 Parallel inductance (Lp) and G;
 Series inductance (Ls) and D;
 Series inductance (Ls) and Q;
 Series inductance (Ls) and Rs.

If the '001' transformer measurement
option is fitted, five further options are
added:
 Series primary inductance (Ls) and

direct current resistance (DCR);
 Parallel primary inductance (Lp) and

DCR;
 Secondary inductance (L2) and turns

ratio (N);
 Secondary inductance L2 and mutual

inductance (NI);
 Secondary inductance L2 and secon-

dary DC resistance (R2).
As you can see, the instrument is very

flexible in terms of parameter measure-
ment options. It's equally flexible with
regard to physical measurement con-
figurations, with a choice of various test
fixtures and leads of different lengths.

How has this been achieved, you may
ask, bearing in mind that the HP 4263A
can measure accurately down to a mil-
liohm, a picofarad and a nanohenry?
Well, look again at Fig.1, and you'll
hopefully see that it actually uses a four -

The rear of the LCR Meter, showing the
HPIB and other interface connectors.

terminal 'Kelvin' measurement system.
The test current is driven through the
DUT via one pair of terminals, while the
voltage across it is measured via a second
pair of terminals.

On the instrument itself, the current ter-
minals are marked licur' (for the signal
current source) and `Lcur' (for the 'low'
or current measurement terminal) respec-
tively, while the voltage measurement ter-
minals are marked `Hpor and `Lpot'
respectively.

As with other kinds of measurement
using this four -terminal system, the end
result is that if care is taken, all four ter-
minals can be extended via leads and
measurement jigs or fixtures. The main
requirement is that the voltage measure-
ment connections are made as close as
possible to the DUT as possible, to negate
lead impedances, and that the leads are
shielded or 'guarded' to minimise the ef-
fects of stray capacitance.

Needless to say this can all be done
with the HP 4263A; all four terminals are
guarded, and matching shielded test leads
and fixtures are available. The internal
micro can also be calibrated fairly easily
to compensate for the residual effects of
measurement fixtures and test leads of
different lengths, as noted earlier.

Compact package
Despite its impressive flexibility, the

HP 4263A is quite compact - measuring
only 320 x 300 x 100mm and weighing a
not -too -heavy 4.5kg.

As the measurements are made auto-
matically, there are no conventional ad-
justment knobs on the front panel at all.

Instead, as with most modern microcom-
puter -based instruments, there's basically
just a customised keyboard -and -display
`user interface' - apart from the four
measurement terminals, which are stand-
ard BNC connectors.

In this case the display is an LCD panel
with a single row of 24 alphanumeric
character positions, used not only to dis-
play measurement values but also things
like menu options, error messages and so
on. The characters are about 6mm high. A
row of small 'arrow head' symbols along
the bottom of the display are also used to
indicate the current settings for controlled
variables such as test signal frequency
and voltage, and also various other
aspects of instrument status.

The keyboard has a total of 31 keys,
most of which have dual functions -
with a blue 'shift' key used to activate the
second function. Fifteen of the keys are
used mainly for numerical entry (for
things like setting 'a comparison value),
while the rest are used for things like
selection of measurement display format,
selection of test signal frequency and
voltage, selection of DC bias level,
manual range selection, trigger mode
selection and so on. The only other con-
trols on the front panel are the usual
power switch and an earth terminal for
connection to test fixtures.

At the rear of the case there's the now
fairly standard IEC mains input connec-
tor, together with a protective fuse and
mains voltage selector. This is marked
'115V/230V', but the HP 4263A will
operate on any voltage within the ranges
100 - 120V and 220 - 240V, with a fre-
quency between 47Hz and 66Hz.

Also on the rear panel are BNC connec-
tors, for provision of external DC bias for
the test component and external trigger-
ing of measurements, and a 24 -way '57N'
series connector for remote control of the
HP 4263A via the HPIB/GPIB/IEEE 488
instrumentation bus. There's also a large
50 -way 57N series connector marked
`Handler interface', used to allow the in-
strument to interact with automated and

Signal r
Source.
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DUT
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0i
Vector Ratio Detector

i ! ADC CPU

Fig.1: The basic measurement configuration used by the HP 4263A. As you can
see, it measures the current flowing through the device under test (DU7), and the
voltage drop produced across it. A four -terminal measurement system is used.
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semi -automated component feeder/hand-
ler units.

Inside the instrument, almost every-
thing is neatly mounted on two horizontal
PC boards - an L-shaped main board
which seems to cater for all of the analog
circuitry, and a smaller rectangular board
for the microcomputer. The LCD and
keyboard assemblies fit vertically behind
the front panel, while a power supply
module fits in the rear left-hand corner of
the case.

The BP 4263A comes complete with a
comprehensive User Manual, in an A4 -
sized ring binder. A smaller Service
Manual in A4 comb -bound format is also
available. Accessories available include a
test fixture for conventional axial and
radial -leaded components (HP 16047A),
another for SMD's (HP 16034E), a trans-
former testing fixture 16060A), a
variety of matching test lead sets and Kel-
vin clip leads.

Trying it out
Hewlett-Packard Australia very kindly

loaned us an early sample of the HP
4263A, to allow us to evaluate its opera-
tion at first hand. The sample was fitted
with the '001' transformer testing option,
and also came with the leaded com-
ponents test fixture and the transformer
testing fixture (see photo). We used it to
carry out a wide range of measurements,
on many different kinds of passive com-
ponents, and this gave a good impression
of both its capabilities and ease of use.

Broadly speaking we found it a very
impressive instrument indeed. It allows
measurements to be made on most com-
ponents very rapidly, and in general with
high resolution and accuracy - although
we don't have access to a standards lab, to
fully verify the latter.

We were also very impressed with the
degree of control it offers, both over
measurement conditions (like test signal
amplitude and frequency, and DC bias)
and over the way in which the measure-
ment results can be displayed. It's a
pleasure to be able to set the instrument to
display the results in virtually any desired
form - no more time -wasting calcula-
tions to convert the instrument readings
into the form you really wanted!

Of course the more flexibility an instru-
ment provides, the more we users tend to
want. For example, after using the HP
4263A for a while we found ourselves
wishing that it provided a few more test
frequencies (say 300Hz, 3kHz and 30kHz
at least) - so that one could examine the
behaviour of many frequency -dependent
components (like electrolytic capacitors)
in more detail over the range covered by
the instrument.

Similarly we also found ourselves
wishing that it allowed a wider selection
of DC bias voltages - ideally, up to say
25V - again for more comprehensive
testing of electrolytics. And while we're
talking about wish fulfillment, it
would be nice too, if it had provision
for adjusting a DC bias current through
inductors, as well...

But there's really no end to this kind of
wish list, and I guess it boils down to a
question of how many facilities can be
provided for the price. As it is, H-P/-
Yokogawa seems to have done rather well
with the HP 4263A, so these gripes are
rather unreasonable.

There are only two real criticisms we
can make of the instrument, and neither is
of a major nature. One is that we found
the LCD readout a little hard to decipher
at times, due to the rather strange shapes
used for some of the characters. The 'S'
and 'V' are a little mis-shaped, while the
lower-case 'n' (as used in nF and nH)
seems to have two top 'humps' rather than
one, and can all too easily be mistaken for
an 'm' (as in mH, or m52).

The other criticism is regarding some of
the English expression in the User
Manual. On the whole, the manual is
very comprehensive, and displays a
great deal of effort in seeking to provide
the user with all information they might
need to use the HP 4263A to its full
potential. We were particularly im-
pressed with the section headed 'Meas-
urement Basics', for example, which
gives a good introduction to the concepts
of accurate component measurement
using the four -terminal technique.

But to be honest, some of the other
areas of the manual are quite difficult to
follow - mainly because of the fractured
`Japanese English' expression. This is un-
fortunate in an otherwise excellent pro-
duct, and suggests that the Japanese
manual writers may not have sent copies
to H -P in the States, for proof reading and
constructive criticism. Either that, or the
person they sent it to for this function was
too busy to read it carefully...

Hopefully this weakness can be
remedied in fairly short order, to allow the
manual to serve its full intended purpose
in support of the instrument. On the
whole, though, the HP 4263A seems to us
a well -designed and very flexible instru-
ment which should prove of great value in
many development labs. It makes an ex-
cellent addition to H -P's growing range of
`affordable' instruments.

Quoted price for the HP 4263A is
$5585 plus sales tax where applicable.
For further information contact H -P
Australia's Customer Information Centre
on (008) 033 821.

CPU operation
Continued from page 131

port). It should be noted that these in-
structions allow the specification of a
port address, although the external
hardware does not decode that informa-
tion. (That is, all reads and writes ad-
dress the same port irrespective of the
port address). This allows the concept of
`sparse' addressing to be confronted.

EMUL-8R also allows the transmis-
sion of ASCII data from the PC key-
board, via the console area of the
computer graphic. The origin of some of
these instruction mnemonics is less clear
and the following are supported to send
characters to the console area: TCF
(teletype clear flag), TSF (teletype skip
on flag) and TLS (teletype send charac-
ter to console).

The keyboard can be read also, using
the following instructions: KCF (key-
board clear flag), KSF (keyboard skip on
flag) and finally KRB (keyboard read
buffer). Using these instructions
programs that read from the keyboard
and display on the console area can easi-
ly be written.

The last area that can be controlled by
this group is that of interrupts. In
EMUL-8R interrupts can only be taken
from the keyboard and console device.
The ports cannot interrupt. This il-
lustrates the point well enough, how-
ever. In order to implement interrupts
the minimum instruction set is provided.
This includes ION (interrupt on), IOF
(interrupt off), SKN (skip if interrupt on)
and SKF (skip if interrupt off).

The fourth and final class of instruc-
tion provided is that of stack manipula-
tion. These are very simple, in that they
only allow the pushing and popping of
data from the accumulator or the control
of return addresses from the program
counter. However they are sufficient to
allow the principles of stack operation to
be established. They include PSH (push
the accumulator onto the stack); POP
(pop the value on the stack into the ac-
cumulator); RET (perform a subroutine
return, by taking the value on the stack
and placing it in the PC); and finally RTI
(return from interrupt). The RTI instruc-
tion is similar to RET except that it turns
the interrupt back on.

That completes this first article on the
story behind, and some of the features
and capabilities of EMUL-8R. The next
article will look in detail at some of the
instructions, and then describe a simple
program and its execution on the
EMUL-8R.

(To be continued)
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NEW PRODUCTS
Mini line transformers

Australian manufacturer S electronic
Components has received Austel Ap-
proval for its 600 ohm/600 ohm line isola-
tion transformers.

While the FF/20 is a very small isola-
tion transformer (12 x 11 x 1 lmm), it
achieves a return loss greater than 20dB,
and meets Austel's Technical Standards
TS001 and TS 008.

It can be used in the isolation of mains
operated equipment, on private and leased
telephone lines.

For further information circle 243 on
the reader service coupon or contact
Selectronic Components, 25 Holloway
Drive, Bayswater 3153; phone (03)
762 4822.

High voltage
filter capacitors

Aerovox has designed a new line of
high voltage DC filter capacitors, using
the most recent developments in capacitor
technology. This line of capacitors
employs a paper/polypropylene dielectric,
impregnated in a non -PCB fluid,
trademarked `Environa.

These high voltage DC filter capacitors
are specifically designed for high voltage
filtering in power supplies, X-ray equip-
ment, hard tube modulators, transmitters,
high energy particle accelerators, and
other applications where high voltage
bypass or blocking is required. The low
dissipation factor of polypropylene will
allow a high AC ripple voltage without
any temperature increase.

Life expectancy for this range of
capacitors is greater than 20,000 hours,
voltage range is 7.5kV, and capacitance
range is 0.25uF to 150uF.
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For further information circle 242 on
the reader service coupon or contact
Crusader Electronic Components, 73-81
Princes Highway, St Peters 2044; phone
(02) 516 3855.

Compact 150W
power supply

Power General's FLU4-150 is a new
series of quad output, 150W, open -frame
switching power supply, in a compact 100
x 200 x 50mm format. Five models pro-
vide primary outputs of +5.0V DC and

combinations of +5, +12, +15 and +24V
DC, with zero minimum load require-
ments. All outputs are fully isolated;
primary outputs are +/-5% adjustable.

High performance features of the FLU -
150 series include autoranging inputs,
with an input range of 90V AC to 265V
AC (or 100V DC to 370V DC). An on-
board input line filter exceeds the require-
ments of VDE/FCC Class B by an average
margin of 10dB, virtually eliminating
noise due to conducted emissions and, in
many cases, eliminating the need for an
external line filter. The series offers in-

1200VA/1kW
sine wave inverter

The Sinetec HP1-1200 is a high perfor-
mance 48V DC to 240V AC, 50Hz sine
wave inverter. It is designed to power
240V AC, 50Hz equipment, using a
nominal 48V DC supply as the power
source. The design employs the latest high
frequency switchmode power conversion
techniques to achieve 1kW of output
power (1200VA @ 0.8 power factor) in a
compact 3RU high, 483mm rack mounted
unit, weighing 16kg.

The unit is capable of supplying loads
of any power factor, and in particular
has been designed to supply the high
crest factor currents drawn by comput-
ing and other electronic equipment.
Under any load conditions an output
voltage sine wave with very low distortion
is maintained.

The operating input DC voltage for the
unit is 40.8V DC (1.70 volts per cell) to

57.6V DC (2.40 volts per cell) and within
this range the inverter will supply its rated
output continuously.

A feature of the design is the low
psophometric noise current drawn from
the input DC supply. In addition, the in-
verter has the capability to handle short
term overloads for equipment start-up, in-
rush currents, etc.

A supervisory microcontroller is used to
monitor the operation of the unit and dis-
play the status and any alarm conditions
via a mimic diagram, and illuminated
symbols on the front panel.

Various voltage free alarm contacts are
available via rear panel screw terminals to
facilitate the connection of remote alarm.
In addition, a Remote Emergency Power
Off input is provided, to enable the unit to
be turned off from a remote location.

For further information circle 241 on
the reader service coupon or contact
Critec, GPO Box 536, Hobart 7001;
phone (002) 73 0066.



definite short-circuit protection, soft start,
over voltage protection and a 32 -mil-
lisecond hold up time with 115V AC
input. Other features include optional,
TTL-compatible power fail circuitry, an
onboard input line fuse and 5300V DC
input/output isolation.

Efficiency for the series is 70%. Line
regulation is 0.3% for the primary (+5.0V
DC) output and 05% for auxiliary inputs.
Primary load regulation is specified at 1%,
ripple and noise also at 1% maximum.

For further information circle 247 on
the reader service coupon or contact
Priority Electronics, 1/23 Melrose Street,
Sandringham 3191; phone (03) 521 0266.

Soldering station
Australian manufacturer Royel Interna-

tional has now introduced solder-
ing/desoldering stations which are fully
compatible with modern electronic com-
ponents, and includes equipment suitable
for removing surface mount devices.

These stations are available for either
240V or 120V operation, and with either
analog or digital temperature selection.
They are provided with static dissipative
handles, auxiliary ground connectors and
DC elements, to avoid absolutely any pos-
sibility of electrical leakage to damage
semiconductor devices.

Features include fast heating, accurate
temperature control, positive vacuum
from a vane -type pump and simple clean-
ing of the desoldering tool. There is also a
patented device to eliminate the need for
removal of soldering tips, so that you can
maintain positive grounding.

For further information circle 246 on
the reader service coupon or contact
Royel International, 27 Normariby Road,
Notting Hill 3168; phone (03) 543 5122.

Sealed carbon trimmer pots
The PT Series of carbon trimmer poten-

tiometers from NACESA (formerly Piher)
are now available in 6, 10 and 15mm
diameter variants. Standard values range
from 100 ohms to 5M and are available in
linear, logarithmic or anti -log variations.

These enclosed and dust sealed trim-
mers have a nominal power and voltage
(@ 40°C) of 0.1W/100V (P'16,
0.15W/200V (P110) and 0.25/250V
(PT15) in the linear version (with slightly
lower power in the non-linear).

The potentiometers are available for
either vertical or horizontal mounting, and
can be controlled by screwdriver,
thumbwheel or spindle.

For further information circle 245 on
the reader service coupon or contact
Electronic Development Sales, PO Box
822, Lane Cove 2066; phone (02)
418 6999.

SMD transformers
Following the trend towards mini-

aturisation, Siemens now offers complete
transformers in the form of surface
mounted components. Typical applica-
tions are in digital communications tech-
nology, for power supplies and for
triggering power semiconductors.

The SMD transformer range from
Siemens currently includes versions with
core types P4.5, E6.3, ER11, RM4 low
profile and RM5.

Using these particularly compact core
types allows the size of the complete
transformer to be kept to a minimum.
Sizes range from 8.0 x 5.0 x 3.0mm3 for

the P4.5 version to 19.0 x 16.5 x 10.6mm3
where the RM5 core is used.

There is a wide variety of possible ap-
plications. For motor controls, the new
SMD transformers are suitable for iso-
lated triggering of power semiconductors;
and in DC/DC converters, they are avail-
able as power transformers and also as
control transformers. In digital com-
munications technology, noteworthy ap-
plications are ISDN interfaces (for the
ER11 and RM5 transformers) and also
mobile telephones (for P4.5 types).

For more information circle 244 on the
reader service coupon or contact Siemens
Components, 544 Church Street, Rich-
mon 3121; phone (03) 420 7716.

PCB -mount XLR connectors
Neutrik has introduced two new series

of XLR style connectors: the K -Series and
R -Series, which are precise, Swiss -made
connectors, designed for printed circuit
board mounting in OEM aplications.

The K -Series connectors are available
in vertical or horizontal PCB mounting
configurations, are machine insertable for
automated assembly lines and feature an
integral metal bracket which secures the
PCB to the connector and chassis. The
connector body is fabricated from HD-
Zytel PA6 30% GR material, with gold
plated contacts on the female version and
silver plated contacts on the male.

The R -Series are extremely compact
and low cost connectors
designed for horizontal PCB mount-
ing. Composed of the same materials
used in the K -Series, the female ver-
sion of the R -Series also features gold
plated contacts, is available with a reten-
tion spring instead of a latch, and can be
supplied without a ground contact.

For further information circle 248 on

the reader service coupon or contact
Amber Technology, 5 Skyline Place,
Frenchs Forest 2086; phone (02) 975
1211.

Ultra thin chip capacitor
ROHM has released an ultra thin, high

reliability chip capacitor.
The outside electrode layer of conven-

tional laminate ceramic capacitors is
folded around all five sides of the
capacitor body. However this newly
developed MCS (thin film electrode)
series has the outside electrode layer on
only one side. This results in a more com-
pact construction, with high heat resis-
tance and improved solderability.

Features include higher package den-
sity; less thermal cracking during solder-
ing; physically smaller; and high
durability with regard to stresses and
strains related to board bending.

For further information circle 249 on
the reader service coupon or contact
Fairmont Marketing, 57 St. HeHier
Street, Heidelberg Heights 3081; phone
(03) 457 7300.
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NEW PRODUCTS
Answering machine
has dual messages

Panasonic has designed its new
telephone answering machine, the KX-
T1476BA to offer maximum con-
venience. For example, the day/time voice
stamp indicates exactly when someone
called, while the LCD readout indicates
how many people have called.

Also, a two message outgoing tape al-
lows the user to switch from one outgoing
message to another.

This is seen as particularly useful for
businesses which wish to leave, perhaps, a
short message during the regular trading
hours and a longer announcement for out
of hours operation. In the case of domestic
use, it may be that the two outgoing mes-
sages vary from weekday to weekend, or
morning to evening.

Unlike most answering machines on the
market, this model employs a standard
compact cassette to allow for longer out-
going message.

It carries a recommended retail price of
$309.

For further information circle 251 on
the reader service coupon or contact
Panasonic Australia, 95 Epping Road,
North Ryde 2113; phone (02) 886 0202.

Compact multi -tethers
Tandy Electronics has added three new

multitesters to its range. At the top end is
the Micronta Auto -Range Voice Meter.

This multitester has a built-in voice syn-
thesiser which clearly speaks the reading
on the display. It is perfect for people with
impaired vision.

It has full autoranging and autopolarity,
diode check function for checking semi-
conductor junctions, overload and tran-
sient protection on all ranges. It is priced
at $179.95.

Next on the list is the Micronta LCD
Auto Range Digital Multimeter, a portable
3-1/2 digit, compact multitester. Full auto -
polarity operation protects the meter and
gives valid measurements when leads are
connected in reverse polarity. Overload
and transient protected, it costs $89.95.

And last we have the Pocket Autorang-
ing Multimeter, with manual override.
This compact pocket meter accurately
measures AC and DC voltages and resis-
tance, to one ohm and one millivolt sen-
sitivity. Its range includes 10 megohm
resistance and 400 volts AC/DC and is
priced at $44.95.

For further information circle 252 on
the reader service coupon or contact
Tandy Electronics, PO Box 254, Mt
Druitt, 2770; phone (02) 675.1222.

Compact faxes
Ricoh has launched two stylish new

compact business facsimile machines, the
FAX 500 and the FAX 550. The Ricoh
range now incorporates 10 different ther-
mal fax models and four plain paper
models, with a machine to suit every need
and budget.

The new models boast several new fea-
tures, some of which have previously only
been offered on much larger, more expen-
sive machines. The FAX 550 is the more
advanced of the two new models. Like the
FAX 500, it has been designed for maxi-
mum flexibility, and incorporates a
telephone handset which allows it to
operate as both a fax and a phone using a
single line. Both models include memory
as a standard feature, but the FAX 550's
memory is twice the size of the FAX 500's
and can be further expanded to 1.25MB or
2.256MB.

While the FAX 500 offers some of the
conveniences of memory such as Memory
Transmission, Serial Broadcasting and
Substitute Reception, the FAX 550's

powerful expanded memory provides ac-
cess to a host of sophisticated features.

Batch Transmission function can store
two .or more fax messages for the same
location, to be sent in a single transmis-
sion, thus reducing protocol time.

Auto Document uses the FAX 550's
memory to permanently storage image
data such as company logos, which can be
transmitted as header sheets at the touch
of the Quick Dial Key. The Confidential
Reception function stores data received in
your absence, and prints it out only when a
personal ID code is entered.

Scanning data into memory is
remarkably quick at only 4.5 seconds per
standard A4 page, and both machines use
a new improved half tone mode, with 64
levels of grey. This allows the machine to
separate text from graphics and
photographs and treat each differently for
the clearest reproduction possible.

For further information circle 250 on
the reader service coupon or contact DBE
Australia, 12 Barcoo Street, East
Roseville 2069; phone (02) 415 9444.

Pulse capacitors
Aerovox has released a new series of

metallised electrode energy -discharge
pulse capacitors.

These provide a highly reliable, cost ef-
fective source of energy storage for a
variety of applications such as airport
tower and runway lights, flash lamps for
copiers, and numerous high intensity
flashing industrial lights.

The new MetEDC pulse capacitor
designs are small in size and weight yet
they safely store up to 5J of energy per
cubic inch. Ratings are available up to
1600uF, in voltages from 500 to 5000V

DC. Special designs are also available up
to 10,000V DC.

The capacitors are constructed of
wound metallised electrode sections,
enclosed in a case of temeplate steel,
which is more resistant to dents than
aluminium. The solid dielectric material is
impregnated with a specifically designed,
non -PCB fluid. Steel covers are roll
seamed to the cases, using a sealant to en-
sure leakproof enclosures.

For further information circle 253 on
the reader service coupon or contact
Crusader Electronic Components, 73-81
Princes Highway, St Peters 2044; phone
(02) 516 3855.
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The new low cost 2955B series are simply the best value radio test sets on
the market, offering a range of standard features you'd pay

significantly more for elsewhere.

Unbeatable Performance  Unbeatable Value
Marconi Instruments Pty Ltd

Unit 1, 38 South St Rydalmere NSW 2116 (02) 638 0800, Fax: (02) 638 3131 (NSW/QLD)
(03) 819 6911 (VIC/TAS)  (08) 232 5333 (SA/WA/NT)
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OBIATMD YOUR ONE
TEST & MEASUR

Fluke & Philips - The Global Alliance in Test & Measurement
90 Series - 50MHz Bandwidth
Digital Storage Scope plus...

 25MS/s 2 channel digital storage
 8-bit,25 levels/div vert. resolution
 lOns/div to 5s/div timebase
 Store 8 waveforms (95 & 97) and

10 set-ups (97)
 Measuring cursors (95 & 97)

...Full 3000 count DMM
 Functions include Min/Max,

Touch HoldTM, Relative & %,
Autoranging etc

 dBm, dBV and dBW (95 & 97)
 5 Soft Keys/Pop-Up Menus
 12cm 240x240pixel Super

Twisted Nematic LCD screen
 Floating up to 600Vrms
 Optical RS -232 Port (97)
 Low Power (4 hr internal battery)
 Built -In component and baud rate testers and a sine,
square and ramp signal generator (97)
Model 93 Basic instrument

$1460 ex tax $1752 inc tax
Model 95 Adds measuring cursors and recording
function $1895 ex tax $2274 inc tax
Model 97 Adds waveform and set-up memories, back -lit
LCD, generator functions, RS -232 interface

$2350 ex tax $2796 inc tax

10 Series - The only thing
Fluke skimped on is the price!

For high performance at the
lowest price, get your
hands on a Fluke 10
Series...

 New V ChekTM deter-
mines continuity/ohms.
Most of the time it's the
only setting you'll need!

 New Min/Max recording
with relative time stamp
and Continuity Cap-
tureTM

 Autoranging with manual
option

 Sleep Mode shuts down
automatically.

 Capacitance from
0.001µF to 9999µF.

 Safety to UL1244,
IEC1010, CSA and VDE

 Fast and accurate to
600Vac or dc plus ohms
to 40MS2

FLUKE

Fluke 10
4000 count digital
display  1.5% basic
Vdc accuracy  Fast
continuity beeper
 Diode test  Sleep
Mode  Two year
warranty

$89.00 ex tax
$105.00 inc tax

Fluke 11
Adds V ChekTM

 Capacitance 0.001
to 9999µF  0.9%
basic dc volts
accuracy

$115.00 ex tax
$134.00 inc tax

Fluke 12
Adds Min/Max
recording with
relative time stamp
 Continuity
captu reTM

$129.00 ex tax
$150.00 inc tax

80 Series -
the most popular
Multimeter ever
made by Fluke.
The Fluke 80 series is the first
multimeter that can be truly
called "multi".. it offers not
only standard features, but
special functions usually
limited to dedicated
instruments,plus innovations
only Fluke can bring you. Like
duty cycle measurement; or
automatically store the
highest, lowest and true
average (mean) of readings for
a few seconds or up to 36
hours; or record maximums
and minimums for days; or
the audible MIN MAX AlertTM
that beeps for new highs or
lows.

FLUKE.

 Min/Max/Average recording stores
highest, lowest and true average of
all readings
 Selectable response time to record
turn -on surges or drift etc
 1ms peak Min/Max hold on 87 to
capture elusive transients or half -sine
surges to 400Hz
 Audible Min/Max Alert. signals
readings above or below previous
limits
 Splash and dust proof and impact
resistant case

83 $3990 ex tax $466* inc tax
 Volts, Amps. Ohms, diode test,
continuity, frequency and duty cycle,
capacitance, Touoh Hold., relative,
protective holster  0.3% basic dc
accuracy  5kHz Vac  Analog bargraph
with zoom  3 year warranty

85 $480* ex tax $560* inc tax
 0.1% accuracy  20kHz Vac

87 $5900 ex tax $6840 inc tax
 High resolution analog pointer  True
rms ac  lms peak Min/Max  4 1 /2
digit mode  Back lit display

includes FREE Soft Carry Case

Just Released !
Fluke 30 Series Current Clamp Meters
True RMS with or without harmonics
 Up to 700A
 Frequency measurement
 Combined analog/digital readouts
 Min/max recording
 Smoothing for fluctuating currents
 Crest measurement
Prices from $375 ex tax $435 inc tax

Upgraded 70 Series... Fluke Adds to
Range... Lowers Some Prices!

It's hard to improve on a classic
multimeter, but Fluke has risen to the
challenge!

Three new multimeters - Top -of -the -
line Fluke 79 and 29 offer capacitance,
frequency, fast 63 -segment bar graph and
other features plus entry level Model 70
delivers unparalleled Fluke quality and
safety.

Models 73, 75, 77, 21 and 23 are all
rpgraded - all now have Touch-HoldTm

Accuracy Comparison
Range 70 73 75(21) 77(23) 79(29)
Vdc 0.5%+1 0.4%+1 0.4%+1 0.3°/0+1 0.3%+1
Vac 2.0%+2 2.0%+2 2.0%+2 2.0%+2 1.0%+2
Ohms 0.5%+1 0.5%+1 0.5%+1 0.5%+1 0.4%+1
Adc NA 1.5°/0+2 1.5%+2 1.5`)/0+2 0.5%+2
Aac NA 2.5%+2 2.5%+2 2.5%+2 1.5%+2
Frequency NA NA NA NA 0.01 %+1
Price (ex tax) $125 $175 $260 $295* $350*
Price (inc tax) $146 $203 $302 $343* $406*

" includes FREE Solt Carry Case



STOP DISTRIBUTOR OF
ING INSTRUMENTS

Black*Star British Made Quality
at Very Affordable Prices

Video Monitor
Tester 1410

 Checks MDA, CGA, EGA, Hercules, PGA, VGA, SVGA, 8514A,
XGA and TV formats  Microprocessor controlled  Intelligent
alpha -numeric display Analog RGB, TTL-IRGB, Secondary
RGB, Horizontal/Vertical/Composite syncs  Colour Bars, Test
Card, Crosshatch, Dots, Ramp, Focus, Horizontal Lines,
Vertical Lines, Raster and Checkerboard  Full control over
output signals
 15.625 to 48.5kHz Line Frequencies  49.9 to 87Hz Frame
Frequencies  Inverse Video  Separate Analog and TTL Outputs
 1V and 0.7V Video  Easy Connection via 9 -way and 15 -way
'D' and BNC Connectors $1155.00 ex tax $1328.00 inc tax

Orion PAL TV/Video
Pattern Generator
Tests TV, VCR, Monitors etc  PAL B, D, G, H, I, K  RF,
Composite Video and IRGB Outputs  Separate or Mixed Syncs
 Trigger Output  Colour Bars, Greyscale, Crosshatch, Dots,
Lines, Focus, Purity etc.  Over 50 pattern combinations  1V or
TTL IRGB  5.5, 6.0 and 6.5MHz Sound Carriers  Internal/
External Sound  Mains Operated $740 (ex tax) $851 (inc tax)

TestCard Monitor Test Software for PC's
 Choice of 16 foreground colours & 8 backgrounds
 Test patterns - focus, dots, lines, grating, shades, checkers, test

card, raster, greyscale etc $115.00

Nova 10Hz-2.4GHz Counter/Timer
 Mains/Battery
 <±lOppm -10°C to +70°C
 External Timebase
 Single & Multiple Average

Period
 8 1/2 Digit LCD Display
 AGC 20MHz Range
 Display Hold & Reset
 Count

Counters from $575 (ex tax)
$662 (inc tax) to $1255
(ex tax) $1443 (inc tax).

4503 Intelligent Bench Multimeter
 Built-in IEEE -488 and RS -232
 4 3/4digit LCD
 0.03% accuracy
 Auto calibration
 Data logging, maths functions

$998 ex tax $1147inc tax
3200 Series Bench Multimeter
 Portable but not pocketable
 3 1/2 digit
 0.1% accuracy
 Mains/battery

Ask for our FREE 20 page
Shortform Catalogue

Special account facilities
available for Education and
Government Departments
Express delivery throughout
Australia and South Pacific

$315 ex tax $362 inc tax

SAVE ON TEST LEADS & SCOPE

PROBES!
250MHz Scope Probe Kit to suit most

brands of scope for under $50!
We carry a comprehensive range of Blackstar test leads and accessories
suitable for a wide range of instruments. All are British manufactured to
the highest safety standards using silicone rubber sheathed cable.
Give your instruments a new lease of life with these quality products!

BS110 Switched xl/x10 Probe
Position xl Attenuation 1:1 Bandwidth dc to 25MHz Rise Time 14ns Input Resistance 1MQ (scope input)
Input Capacitance 90pF (+scope input) Working Voltage 200Vdc in pk ac derating with frequency Position
Ref Probe tip grounded via 9Mi2 resistor Position x10 Attenuation 10:1 Bandwidth dc to >250MHz Rise
Time <1.4ns Input Resistance 9M0 (10MSI for IRAQ scope input) Input Capacitance 16pF Working
Voltage 500Vdc in pk ac derating with frequency Cable Length 1.2m Includes Test Hook spring loaded, IC
Test Clip, Insulating Tip, BNC Adaptor, Compensating Tool, 20cm Ground Lead, Probe Tip

$48 ex tax $56 inc tax
BS150 Active Probe
Gives much lower input capacitance than passive probes - essential for accurate measurements at high
frequencies. Buffered output needs no compensation Attenuation x10 Bandwidth >150MHz Rise Time
2.3ns Input Resistance 'IMO Input Capacitance <30 Dynamic Range >±15V Max Voltage 400Vdc inc
peak ac

$450 ex tax $517 inc tax
TLS200 Test Lead Set
 High quality silicone rubber cable  Available with 4mm straight or right angled plugs  Flame retardent
plastic  Packed in tough plastic wallet Max Ratings 1kVrms, 10A Includes 2 each of 1.5m silicone rubber
cable assemblies, Test Prods, Sprung Hooks, Insulated Crocodile Clips, Slade Terminal

40 ex tax $46 inc tax
TL600 Fused Prod Test Lead Set
 Full safety fuse housing makes fuse handling safe should equipment still be connected to a power supply
 Double skinned, high quality silicone rubber cable for protection against oil, chemicals etc  Available
with straight or right angled plugs  Flame retardent nylon  Durable tips incorporating 4mm lantern spring
 Supplied with 4mm insulated crocodile clips Max Ratings 1 kVrms, 10A

$65 ex tax $75 inc tax

Sadelta TC402C Field Strength Meter
 Digital LCD frequency display
for tuning  Covers all TV and FM
frequencies 45 to 862MHz  Seven
ranges cover 26dB/1AV to 100dB/µV

 Large level meter calibrated in
dB/uV and Vrms  Ohmmeter for
passive continuity checks
$ 799.00 ex tax $943.00 inc tax

Sadelta TC400 Field
Strength Meter

 Similar specs to TC402C but without digital frequency display
(analog meter movement)

Sadelta MC11B Pattern Generator
 Generates colour bars, grey scale plus 7 other patterns
 Complete with internal battery and charger  Tuneable VHF
and UHF output on Bands III or IV  Audio tone for sound
checks
 Pocket sized

Sadelta PAL VC11B Pattern Generator
 Similar to MC11B but with composite output for PAL B. G or I

Detailed brochures and specifications available. We are factory trained to advise
on your requirements for general purpose Test & Measuring Instruments

0)(53INT M 17,0
129 Queen Street, Beaconsfield P.O.Box 37 Beaconsfield NSW 2014
Tel : (02) 698 4776 Fax : (02) 699 9170
Call us for the name of your local stockist READER INFO NO. 25
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Sun hires top
Russian designers

The computer scientist considered to be
the Russian counterpart of supercomputer
legend Seymour Cray has been hired by
Sun Microsystems to help redesign and
improve the performance of the com-
pany's SPARC line of microprocessors.

Boris Babayan has been the former
Soviet Union's chief computer scientist,
responsible for the development of the
`Elbrus' supercomputers which the
Soviets used to design their nuclear and
other advanced weapon systems.

Under the terms of the deal, Babayan
and his team of some 50 software and
hardware scientists will work full time for
Sun from their research laboratory in
Moscow. The group will be part of Sun
Labs, the Sun subsidiary responsible for
the company's advanced product
development.

While Sun will supply Babayan's lab
with all the Sun and other computers it
needs, the group will not be able to get
Sun's most advanced workstations and
servers, which are still restricted from ex-
port to the former Soviet Union.

To be sure, Sun is getting the deal of the
century on the high level design team.
Babayan will be paid on US$100 per
month. Other engineers will receive even
less. In the US engineers with Babayan's
credentials can draw starting salaries of
more than US$100,000.

Although negligible by Western stand-
ards, the wages still amount to upper class
income in Russia. In fact, Sun said
Babayan didn't want a Western -size in-
come, which he said would create bitter
feelings among the members of his team
and within the Russian computer science
community.

Industry and political analysts said the
Babayan move will be only the first of
many, as Soviet scientists are increasingly
eager to seek a safe haven by working
directly for Western organisations. In
military circles, these deals are welcomed
as there have been fears that some of the
top former Soviet scientists may be lured
by countries with adversarial relation-
ships with the West.

The deal between Babayan and Sun
came to a large degree by the efforts of

Mountain View workstation manufacturer Sun Microsystems has just celebrated
ten years of successful operation, an achievement of which the company's
chairman, president and CEO Scott McNealy is justly proud. McNealy's fiercely
competitive company has just pulled off an impressive coup: hiring the former
Soviet Union's complete supercomputer design team. (See story at left)

T.J. Rodgers, of San Jose chip maker
Cypress Semiconductor. Babayan has
tried to persuade Cypress to produce his
five million transistor microprocessor
which would have outperformed any
similar chip on the market in the West.
The Soviets lack the equipment and ex-
pertise to make such a chip.

Cypress also declined, as it lacked the
resources to take on such a project. But
Rodgers then introduced Babayan to
Sun's chief technologist Bill Joy, initiat-
ing a meeting that resulted in Babayan
and his team signing up with Sun.

90,000 electronics
jobs lost in 1991

The American Electronics Association
has announced what tens of thousands of
electronics workers in the US already
know: 1991 was a terrible year for the in-
dustry. In all, 90,000 high-tech jobs were
lost in the recession, bringing the total of
vanished jobs in the last three years to a
whopping 210,000.

In one of its sharpest criticisms of US
policies, the AEA directly blamed the
failed trade policies of the Bush Ad-

ministration and the Congress for the job
decline in the industry.

The 1990 drop in employment was the
biggest one year decline in US electronics
instry history. At 2.39 million workers,
the industry now employs fewer workers
than it did back in 1986. A significant por-
tion of the lost jobs resulted from the
dramatic cut -backs in the defence in-
dustry, following the end of the Cold War.

Also hard hit was the computer in-
dustry, where fierce competition forced
even the traditionally strongest firms, in-
cluding Hewlett-Packard, IBM, DEC and
Apple Computer to reduce their payrolls
in order to remain profitable. Other com-
panies were forced to export manufactur-
ing jobs to lower -cost areas off shore.

AEA president Richard Iverson said the
large drop in employment "should signal
an alarm for the nation. Although we are
still fueling job growth, total employment
is no longer expanding." Iverson said few,
if any of the lost jobs will return unless
the government finally takes some long
overdue steps to improve the business
climate for US high-tech companies.

Most of all, the government needs to
find a way to encourage capital invest -
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ment, he said, typically by a sharp reduc-
tion in capital gains taxes. Although
proposed almost every year, the issue has
been a steady victim of partisan politick-
ing in the Congress, where the Demo-
cratic party has depicted such measures
simply as a tax break for the rich.

Bush to hold
Japan to chip deal

A high-level US chip industry delega-
tion on a lobbying visit to washington DC
has reportedly found some new willing-
ness in the Bush Administration to con-
sider punitive action against Japan if the
US share of the Japanese market does not
improve and the US -Japanese chip trade
agreement fails.

US Trade Representative Carla Hills,
who has often expressed her dislike of the
agreement, reportedly told the chip
delegation her office will consider taking
steps if the US share continues to remain
stalled at the 14% level.

"The Administration intends for the
terms of the agreement to be met. A 'NO'
answer will be unacceptable," Hills was
quoted as having told the chip executives,
according to Texas Instruments semicon-
ductor division president William Spen-
cer who participated in the meetings.

While Hills and the Administration ap-
pear to support the SIA's efforts to get
Japan to live up to the terms of the agree-
ment, Hills would not specify what sort of
action the Administration may take if the
trade agreement fails.

In the last six months, the US share of
the US$21 billion Japanese market has
declined from 14.7% to around 14% in
the fourth quarter. The Japanese have
blamed their sagging economy for the
problem, and Japanese industry and
government officials have recently con-
ceded that it will be very difficult to
achieve the 20% marketshare level by the
end of this year as the agreement calls for.

A full review of the chip trade agree-
ment is due in December, one month
before the agreement expires.

H -P enters consumer
market with TV gadget

In a major departure from its tradi-
tional technical markets strategy,
Hewlett-Packard is entering the consumer
electronics field with `TV Answer,' a box
that will allow TV viewers to participate
in live television broadcasts such as
games, educational programs and con-
sumer surveys.

The systems consists of a VCR size
control box that hooks into the television
set, plus a remote control device with

which the viewer selects various options
when participating in a program.

TV Answer will retail in the US for
around US$400-500 and uses low
power radio signals to transmit signals
to a local base station which can serve up
to 2800 homes. The signal is then relayed
per satellite. Responses back to the
viewer are processed in the same, but op-
posite direction.

H -P president John Young said he
hopes the device will reach the market in
the fourth quarter of this year. The com-
pany expects to sell as many as 1.5 mil-
lion units in the first year alone. They will
be marketed through traditional consumer
electronics outlets.

The TV Answer system, which essen-
tially provides a personal computer with
radio capabilities, was actually developed
by TV Answer Inc. in Reston, Virginia.
This firm granted H -P an exclusive
licence to make and sell the systems.
Children can use the gun -like remote con-
troller to answer maths questions during
the broadcast of an education program.
Individual results, as well as comparison
results can then be displayed on the
viewer's television screen. Also, news or-
ganisations will be able to conduct polls
on major political and other issues,
among thousands, if not millions of
viewers.

Future political elections may be even
more dramatically influenced by the TV
Answer system than they are already
today by small telephone -based polls.
Other viewers may be able to participate
in TV game shows and weven win prizes.

`Revolutionary DRAM
breakthrough'

In what is already being hailed as the
most important development in DRAM
technology since the invention of this
type of memory chip 22 years ago, a
small Silicon Valley start-up has an-
nounced the invention of a new DRAM
design that will boost the speed with
which these chips operate by a factor of
5-10.

Three of Japan's top five DRAM
producers - NED, Toshiba and Fujitsu
- announced they have licensed a
revolutionary memory chip design tech-
nology invented by Mountain View start-
up Rambus, and will use the technology
to build a new generation of so-called
`RDRAM' memory chips which will
vastly boost overall system performance.

The first RDRAMs may become avail-
able before the end of this year.

The Rambus invention eliminates one
of the biggest and longest nagging bot-
tlenecks in computer system design. In

recent years, microprocessor speeds have
increased at a much faster rate than the
speed at which DRAMs process informa-
tion. The slow speed of DRAMs have
provided a huge boost to faster, but far
more expansive SRAMs.

The Rambus technology increases the
speed of DRAMs by a factor of 10 or
more, allowing them to catch up to the
computing capabilities of the micropro-
cessor and allowing personal and other
computers to achieve their full operating
potential.

The Rambus design consists of a spe-
cial interface chip that sits between the
microprocessor and the DRAM, which
features a redesigned channel bus to com-
municate with the processor. From the
outset, Rambus had planned to license its
technology to chip makers rather than
trying to make DRAMs itself, a nearly
impossible venture for any start-up.

Rambus was formed in 1989 by Mark
Horowitz, an electrical engineering
professor at Stanford University, and
Mike Farmwald, a Stanford graduate stu-
dent in computer science. The company
was started with US$1.8 million in ven-
ture capital, from three ventual capital
companies and one major - unnamed -
chip maker.

Their patented technology is based on a
DRAM interface that is radically different
from the current industry -standard. Their
design is both simpler and faster than the
existing standard.

One major side benefit of the new
design is that computer makers will be
able to design computer products with a
single memory chip. Until now, it usually
requires eight similar DRAM chips. With
the Rambus design a computer with a
single 16Mb RDRAM chip would still be
able to have about two megabytes of
storage capacity.

IBM chip doubles
data transfer record

IBM researchers have announced the
development of an experimental elect-
ronic switching circuit capable of pro-
cessing up to 80 billion bits of data per
second.

The chip is divided into 16 different
data channels, each processing data at the
rate of five billions bits per second -
twice the current world speed record. At
this speed, the chip would be able to
process in one second an amount of data
equivalent to 16,000 average size novels,
or just about the total volume of books
stored in a community library.

IBM stressed the chip is experimental
and the technology may not appear in
commercial form for several years. :
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Computer software/hardware review:

LMS turns your PC into
a speaker testing system
Developed to run on IBM-compatible PC's, LMS uses its own calibrated microphone and a sophisti-
cated hardware card to carry out a host of detailed acoustic measurements. It can then store the
results on the machine's hard disk, process or convert the data to suit your needs, and send a high
quality printout to a range of output devices - plus much more...

by ROB EVANS

Those involved in developing and
testing loudspeaker systems will be well
aware of the need for some kind of
acoustic measurement system, to help
you determine how a speaker is really
behaving. In many ways it's analogous
to using an oscilloscope in electronics,
where the displayed results are used to
evaluate the action of a circuit, and this
information is then used to (say) modify
and improve its characteristics.

Of course, this analogy falls down a
little when you consider that you can't
normally 'see' into a circuit without a
scope, but you can hear a loudspeaker
without an acoustic measuring system.
The problem is however, that your ears
are a long way from being an objective
test instrument, since they are under
the control of some rather unpre-
dictable software (or `squishyware', you
might say)...

For many years the answer to this
problem has been the ubiquitous acous-
tic chart recorder, which simply plots a
microphone's output level against fre-
quency, in the time domain. In its basic
form, the unit has an internal ramp gen-
erator which controls both the frequency
of a sine -wave oscillator and the move-
ment of the chart paper, so as it's output
test signal (which ultimately drives the
loudspeaker) sweeps between say 20Hz
to 20kHz, the chart paper will move a
matching set of graduations past the
recording pen, which in turn responds to
the mic signal level.

The end result is the familiar frequen-
cy response plot where frequency is
shown in a logarithmic scale across the
X-axis, and generally sound pressure
level (SPL) is represented in the Y-axis.

As you would expect, this type of chart
recorder can be used for a whole range
of other audio -related jobs; such as plot-
ting a loudspeaker's impedance against
frequency, recording the residual noise
spectrum of an industrial environment,
and so on.

In all, this traditional style of acoustic
test instrument has served the industry
well. However, while it's been progres-
sively refined over the years by a hand-
ful of (mainly) European audio
specialist companies, there are some
areas where the setup is quite restricted
by nature - and above all, it has be-
come a rather expensive beast to both
purchase and run.

So in line with the trend amongst an
increasing number of other test instru-
ments, the traditional audio test set is
now being challenged by PC -based al-
ternatives, which tend to offer both an
exciting new range of capabilities and a
lower overall purchase price - even
when you take into account the cost of a
suitable computer, in some cases.

It's with these thoughts in mind that
we were particularly keen to try out the
new LMS system, from US -based Audio
Teknology Incorporated (formerly CSN
Electronics) - which by the way, are
also responsible for the excellent PC -
based LEAP (Loudspeaker Enclosure
Analysis Program) as reviewed in the
May 1989 issue of EA.

The LMS approach
The LMS package includes a full-

length hardware card designed to fit into
the 8 -bit expansion connector of an
IBM-compatible PC; the LMS software
itself, on both 3.5" and 5.25" diskettes; a

substantial spiral -bound user's manual; a
small high -quality condenser micro-
phone, and a special cable assembly ter-
minated in three XLR-type connectors
for the microphone and line inputs, plus
line level output.

In computer terms, LMS is quite
suitable for virtually any level of PC,
from modest 8088 -based systems right
up to the latest '486 screamers, and can
use any of the common types of display
systems (Hercules to VGA). While a
maths co -processor is not strictly re-
quired, LMS will make use of one if
fitted to the machine. You do need a hard
disk however, since when installed LMS
will need around 4MB of free space for
its various sub -directories with ex-
ecutable, overlay, and library files.

Fortunately, the installation procedure
for both the hardware and software sec-
tions of the system is really quite
straightforward. Hardware wise, you just
insert the LMS card into a spare slot in
the PC's expansion bus, and then con-
nect the cable assembly via its 15 pin
D -type plug to the matching socket on
the card's end plate. After that, the LMS
program can be transferred onto the
machine's hard disk by simply invoking
the 'install' program on the original
LMS floppy.

The LMS card is rather an interesting
device in itself, and features a gated low
distortion oscillator, dual tracking filters,
average and gated peak detection cir-
cuits, and an input stage for the phan-
tom -powered reference microphone.
The real power of the card rests in the
fact that all of these sections are fully
programmable, which allows the LMS
software to totally and dynamically con -
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trol all of the system's audio charac-
teristics. As you would expect, this is
exactly what's needed for an effective
PC -based audio analyser.

In raw performance terms, ATI claims
the oscillator to have a distortion figure
of 0.015% (TIM) between 20Hz and
20kHz, a maximum frequency range of
10Hz to 100kHz, and a frequency
response which is flat within +/-0.25dB.
The two programmable filters can be
configured as low-pass, high-pass, band-
pass or band -reject (notch) filter stages,
which ultimately allows LMS to per-
form a wide range of useful functions.

Features
As already mentioned, the program-

mable nature of the LMS card allows its
matching software to reconfigure the
system for a number of alternate testing
routines. Frequency can be plotted
against absolute SPL in dB, relative volt-
age in dBm, gain change in dB, normal
voltage readings in VRMS, impedance
in ohms, and reverb decay time in
seconds. Also, this already impressive
list is expanded by the option of per-
forming all voltage and SPL tests in a
`gated' mode, which greatly reduces the
corrupting effects of a room's standing
wave patterns.

When the gated mode is selected,
LMS directs the oscillator to produce a
number of bursts of complete sinewave
cycles at each test frequency, rather than

supplying a simple continuous tone
which steps in pitch (as in the 'normal'
mode). Each of these gated bursts lasts
for a predetermined time duration, and is
synchronised with the action of the data
recording input or 'meter'. The trick is
that the meter is then enabled for a
shorter period during the middle of the
oscillator's burst period, while it cap-
tures the incoming signal from the
microphone and measures its level.

In this way, the meter will not read
any leading edge transient products (that
is, transient distortion) produced by the
loudspeaker, nor hopefully pick up any
reflected energy from nearby boundary
walls. The logic goes that by the time the
energy has travelled from the speaker to
a nearby wall and back to the
microphone, the meter capture period
will have ended - presto, the room's
boundary effects are ignored. Apparent-
ly, LMS only needs to 'grab' one full
cycle of the incoming waveform to
make an accurate measurement.

There are limits to the effectiveness of
this system however, since the minimum
frequency which can be accurately
measured will ultimately depend upon
the size of the room - or in practice, the
distance to the nearest wall.

This is because as the test frequency
goes down and its wavelength increases,
the meter must be activated for a propor-
tionally longer period so as to sample
and measure a full cycle. This longer

sampling period means that the acoustic
reflection from the wall may now arrive
before the metering gate is closed,
resulting in an inaccurate reading.

For example, if the nearest wall is say
2.5 metres from the test setup, then the
tone burst from the speaker will travel to
the wall and back in around 15ms (since
the speed of sound is 345m/s). If we are
using a 5ms delay before the meter gate
opens (to allow the speaker time to
`settle'), the gate can only be open for
10ms if we are to avoid capturing any
reflected energy in the measurement.

Now, the lowest frequency which can
be captured as a full cycle in a 10ms
duration is 100Hz - below that fre-
quency, the meter is receiving less than a
complete cycle, and cannot make an ac-
curate measurement.

While you might imagine that these
complications make LMS rather difficult
to operate in the gated testing mode, it's
really very easy thanks to the elegant
nature of the software itself. As you
would expect, the tone burst time, meter
pre -delay and sampling time can all be
programmed by the user, but as a bonus
however, they are displayed in both time
(in ms) and distance (in feet or meters).

This means that if you judge that the
nearest wall is say 1.7m away, the meter
delay plus sampling 'distance' must be
less than 3.4m (to the wall and back) if
we are to avoid reflections. In this case
you might simply dial up lm for the pre -
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Speaker testing system
delay (2.9ms) and 2.4m for the sampling
time (6.9ms), which is a very straightfor-
ward procedure.

You don't even have to worry about
the possibility of inaccurate data below
the cut-off frequency, since LMS notes
the sampling period (in this case, 6.9ms)
and automatically ignores the readings
taken with frequencies which have a
longer cycle time - here, measurements
taken below 143Hz.

In all, this is a very effective and quite
accurate way of removing the effects of
room aberrations, particularly if you
have quite a large testing room.

It's interesting to note that many chart
recording test sets offer a 'warble' tone
option, where the test tone is con-
tinuously and quickly varied over a
third- or full -octave range (typically) in
an effort to reduce the build-up of stand-
ing waves. While this helps to some de-
gree, it's by no means a cure, or nearly
as effective as the LMS gating system.

Although the LMS gated testing
routines are one of its more interesting
features, it's certainly not short of other
practical and powerful facilities.

For example, you can print out the
resulting curves to dot-matrix printers,
laser printers, plotters, or as an encapsu-
lated PostScript (EPS) file for desktop
publishing and drawing programs. Also,
the printer data can be sent to parallel or
serial ports, or written directly to disk,
and arranged in a portrait, landscape or
customised configuration.

The curve data generated by a test is
stored in an LMS library, and can also be
displayed on the PC's screen as a high -
resolution graphics image, or even ex-
ported to a single file for loading into
other packages such as ATI's own LEAP
program (release 4.0).

This is of particular interest, since
LEAP can derive most of the parameters
needed for its speaker 'model' from two
different impedance curves: one repre-
senting the driver's free air response,
and the other showing its characteristics
in a sealed enclosure of a known volume
(Delta Compliance method) or with a
known mass attached to the cone (Delta
Mass testing).

If you are lucky enough to have access
to both LMS and LEAP, a driver can be
tested with LMS, then have its
parameters derived by LEAP, which will
then help you design a suitable
enclosure. After the enclosure has be
constructed, the final speaker system can
be tested with LMS to check and fine-
tune the results.

MS System Controller I- Main Menu A

er 2.00, (C)1992 ATI

ortland,011 USA 97224

I/O Port Address=0000

ys Date: Mar 11,1992

ys Time: Wed 1:39PM

[4-114] Select Field [INS]0sc:OnOff [L]ihraryMenu

[PuPd] Adjust Ualue [Hun Sweep [P]rint Menu

[ 41 ] Enter Value [G]raph Disply [U]tils Menu

['Hulse Trigger [Q]uick SetUps [Slystem Menu

("Slave Curve Lihry ' [M]acro Prgrms [H] Exit -Quit

Oscillator I 1 Meter Filter #1 F-- -J Meter Filter #2 F
Osc Output Enable= OFF

Osc Leue1=-20.000 dBm

Osc Level= 77.500 mU

Frequency= 1.000 kHz

Filter Type= BandPass

Osc Freq Tracking= ON

FreqBatio= 1.000 F/0

Frequency= 1.000 kHz

Filter Type.' BandPass

Osc Freq Tracking= OH

Freqllatio= 1.000 F/0

Frequency= 1.000 kHz

Sweep Control I

Meter Input.Microphone Data Type= SPL Normal OSC Off= 2E0 mS 7.0 M

4 Level= 36.663 dBspl Data Mode= Precision OSC On = 15.0 mS 5.3 M

4 Level= 0.053 elms No of Data Points= 100 MTH Dly= 2.9 mS 1.0 M

4 F-Oscr 590.444 Hz ib12:DA3 norm MTH On = 6.9 mS 2.4 M

urue Lib= SPLTEST Freq Range.[Custm:100- 10k] Curves to Graph= 2

41 S1 C- n M 0 1A1111

Fig.1: The main menu screen from LMS. The gating times for the oscillator
9OSC) and level sensing meter (MTR) stages are shown in the lower right-hand
corner of the display - note how the equivalent distance that sound will travel
during these periods is also shown (in M for metres).

Note that in the above scenario, com-
puter -aided design has been used from
start to finish, and in this case, appears to
live up to CAD's promise of speed, con-
venience and accuracy.

We can in fact testify to the effective-
ness of this system, since we've been

using the most recent version of LEAP
in conjunction with LMS for some time
in the EA lab - stay tuned for a full
review of this new and upgraded
revision of LEAP.

By the way, for LEAP to successfully
develop a set of speaker parameters

LMS System Controller Utilities, Export Data++
Uer 2.00, (C)1992 ATI fFll LEAP (.GDT) [tIPuPd] Select File Miew a File
Portland,011 USA 97224 [F2] APS1 (.DAT) ["4 'f] Change Drive [B]ename File

I/O Port Address=0000 [F3] XOPT CHOP) [D]elete File

Sys Date: Mar 11,1992 [F4] LMS ["S]ubDir Chg

Sys Time: Wed 1:40PM [F5] (. ) [ESC] to Exit

File System Manager: Export Files It FileName.Ext Date Time Bytes

3 ZTWEET.GDT 2/0/91 9: 0 31798

Disk Driue= A: B: C: 08 E: F: 4 TEST1.GDT 7/31/91 4:32 31814

Disk Space Free = 3,006,464 5 SPL11.GDT 1/ 2/91 7: 9 31811

Disk Space Total = 18,743,300 6 IMP11.GDT'. 1/ 2/91 7:22 31813

7 Z.GDT 10/23/91 3:10 30632

Export File Name: SUBWSPL.GDT 8 TSPL.GDT 10/23/91 5:41 28981

Number of Data Points: 552 9 TEST.XOP 12/31/90 1:39 12267

Curve Entry Number to Export: 10

Name:DA3 gated: ref

9 Data Files on Drive D:EXPOBT\

11111111444 Select Command or Menu Operation by Xey 1.1.1.111

LMS can export (and import) data in a number of different formats to suit other
audio CAD packages. Here, the export utility screen is shown with its associated
file manager read to transfer a file.
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from imported LMS data, the phase as
well as impedance figures must be avail-
able. Since LMS is a single channel in-
strument however, it cannot directly
measure the phase response during a test
run, and this data must be calculated
after the event.

According to the manual, LMS uses a
`Hilbert -Bode' transformation to
generate a phase curve from the existing
magnitude data (in this case, im-
pedance).

The post -processing capabilities of
LMS extend much further however.
Within the program's 'utility operations'
you can generate further plots showing a
curve's group delay, the ratio between
two existing curves, or the difference be-
tween two curves. This latter option can
be particularly handy for subtracting the
effects of the test cable's resistance from
a speaker's impedance plot.

The list of utility functions goes on.
Curves can be scaled up or down for
comparison purposes, levelled to
remove small spikes, compared to a ref-
erence curve for quality control (QC)
testing, and have the vertical scales con-
verted between log (dB) and linear
(volts) units - or visa versa. Also, the
data from a number of separate curves
can be averaged to derive a 'typical'
curve for QC purposes, or when the cur-
ves contain the data for a speaker's
response taken at 30° rotations around
the enclosure, combined to form a polar
plot.

So with all of these capabilities, it's
clear that LMS really does go way
beyond the features offered by a tradi-
tional acoustic chart recorder for ex-
ample. As with other PC -based test
instruments however, it's the software's
`user interface' that often ends up defin-
ing the system's practical value...

Using LMS
After working with LMS for a short

time, it was apparent that ATI have done
a fine job with the software. We were
able to perform all of the common types
of speaker tests, then store, display and
print the results after only a casual
glance through the supplied user manual
- which by the way, is clearly written
and arranged with a generous sampling
of diagrams and sample screen shots.

The main text -based menu screen -
as opposed to the graphics screens
showing data curves - displays the
major LMS functions and their as-
sociated command keys in the top sec-
tion, and the various settings for the
oscillator, two tracking meter filters, and
test tone sweep configuration in the
lower area (as shown in Fig.1).

To change settings, you simply move
the highlighted cursor to the desired
`control', and either type in a new value
or increment/decrement/toggle the set-
ting with the PC's PgUp and PgDn keys.

To save you the trouble of having to
re -configure these parameters each time
a different style of test is performed,
LMS has a 'quick setups' option where
the control panel settings may be saved
to disk (as a `snapshot'), and the result-
ing file recalled at will. This is par-
ticularly handy where a number of
different, but standard tests are run on a
regular basis - in fact, the way in which
LMS would mostly be used.

Taking the idea even further, LMS
also offers a macro programming
facility, where the user can 'execute' a
simple text file containing a series of
dedicated LMS commands, which then
instruct the software to perform a range
of tasks. In practice, this file can be
generated by any standard text editor (or
word processor), and would contain in-
structions to say, load the desired library
and quick setup files, then perform a test
sweep and store the resulting data in a
particular library location.

The actual programming language is
surprisingly powerful, and not unlike
BASIC in its expressions and
capabilities - for example, it offers
If/then' and `goto' statements, and is ex-
ecuted in a conventional line number se-
quence. To actually run the LMS macro
program you simply load the file from

the macro file manager menu, and the
listing will then take control of LMS
until the tasks are completed. As you can
imagine, this facility would be ideal for
repetitive tests performed in a manufac-
turing environment.

The other operational aspects of LMS
are also well thought out, with the com-
mands mostly functioning in a logical
and intuitive manner. The only annoying
aspect that we found was the way in
which the file manager system selected a
different disk drive.

This reasonably minor grumble is
caused by an arrangement where LMS
can only cycle through the available
drives (with the left and right arrow
keys), rather than being able to select a
drive directly (say, by typing A:).

The problem with this system is that if
you are normally operating on say the
D -drive and wish to import a file from a
floppy disk in the A -drive for example,
then you must pass through (and auto-
matically select) the B -drive which is
probably not holding a disk.

Not surprisingly, DOS then tries to ac-
cess a non-existent disk in drive B, and
finally times -out and reports an error to
LMS - meanwhile everything stops as
both DOS and LMS seem to discuss the
problem then try the drive a couple of
more times, just to be sure...

Unfortunately the situation is repeated
in many areas of LMS, since most of the
program's major functions (Quick
setups, Macro programs, Library, and so
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This printout from LMS shows a speaker's SPL in a medium sized room,
where the jagged curve (dots) shows the effects of reflections from the
boundary walls. The smoother curve (solid line) was the same test, but run
with LMS in its gated mode.
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Speaker testing system

on) use this same imbedded file
manager. We circumvented the problem
on our test machine by leaving a floppy
disk in both the A and B drives while we
were using LMS.

The main test computer by the way,
was a relatively modest (nowadays)
10MHz AT fitted with a maths co-
processor and a standard VGA monitor.
LMS ran without any problems on this
machine, indicating that you don't really
need to spend large sums of money on a
high -end CAD orientated PC to satisfy
the program's demands. As it turned out,
we also used LMS on a rather elderly
8MHz XT -clone (fitted with a Hercules
monochrome display) in our sound lab
to record the response plots of various
speakers, then transferred the files to the
main AT machine for viewing and
processing.

You could in fact use a low -perfor-
mance and inexpensive machine as the
main platform for LMS, as long as you
are prepared to wait while the program
does its initial configuration routines,
and during any post processing number -
crunching such as phase generation and
curve levelling - there's more than

enough time to have a cuppa while
you're waiting...

On the other side of the coin, our AT
machine fitted with a co -processor
zipped through the post processing
routines in a few seconds, indicating that
while it's not strictly necessary, LMS
does indeed use the maths chip during
these floating-point calculations.

What you do need however is around
540K of free memory to run LMS. This
means that a machine with at least 640K
of main memory is required, and it must
be configured with the least possible
number of terminate -and -stay -resident
(TSR) programs and device drivers.

Since LMS doesn't respond to mouse
commands for example, you could in-
crease the amount of free memory by
not installing your mouse driver.

Nevertheless, LMS places surprisingly
few demands on the host PC when you
consider the inherent power of this CAD
program. What you mainly need as it
happens, is enough physical space inside
your computer to fit the full-length LMS
hardware card, which may rule out the
majority of portable/laptop machines.
This is a little unfortunate, since LMS
could form the basis of a highly effec-
tive, portable acoustic test instrument.

Conclusions
All in all, we're very enthusiastic

about the capabilities of LMS. It per-
forms all of its testing routines in an
elegant manner regardless of the
machine's configuration, and above all,
is very easy to operate - full points to
ATI in this regard. When combined with
the latest version of LEAP (in par-
ticular), it becomes an extremely power-
ful loudspeaker system development
tool that would be ideal for private or
industrial use.

The quoted price for the full LMS
package (including the high- quality ref-
erence microphone) is $1490, plus sales
tax if applicable.

In our opinion, this constitutes an ex-
cellent deal when you consider the com-
plex nature of the LMS hardware card,
and for that matter, the current price of a
high -quality condenser microphone.
When compared to the price, running
costs and capabilities of a traditional
audio test set using a chart recorder,
LMS comes out way ahead.

For more inbrmation on both LMS
and LEAP, contact the Australian dis-
tributors of ATI products, ME Tech-
nologies at PO Box 50, Dyers Crossing,
NSW 2429, or phone (065) 50 2254. 

PC DIAGNOSTICS
SPEED TEST
YOUR PC
You've seen the
Landmark Speed Rating
advertised by major PC
manufacturers, now you
can have your
copy of the Landmark System Speed TestTM. Accurately
measure CPU, math, and video speeds to make an informed
purchasing decision, determine the best PC whose PC is
really faster! Includes the Landmark AT CMOS RAM Setup
program to update your system configuration on -the -fly.
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THE 5 MINUTE SOLUTION TO
FLOPPY DRIVE FAILURE
With AlignitTM you can clean, diagnose, and align your floppy
drives in minutes without a scope. Patented technology
requires only screwdriver to perform ANSI -accurate
alignments (.3 miff
Alignit is ideal for corporate users with 2 cr more PCs
because it includes a "GOLD STANDARD" feature so you
can align all your PCs to the same in-house standard,
guaranteeing that all your floppies are perfectly
interchangeable between PCs.
80% of all floppy drive failures can be fixed with Alignit so
don't replace your drive, save time and money instead.
Includes dual size floppies, (both high and low density) and
no -mess pre -lubricated cleaning diskettes (both sizes) good
for 180 uses. Replacements and single drive size versions
available. For al PCs and compatibles.

PC WON'T BOOT? THEN JUST
KICKSTART IT!

Don't replace your motherboard, don't call service, use
KickStart 2TM. When serious hardware problems occur,
nothing gets you up and running as fast. KickStart 2
measures power within 2.5% on all four voltages, shows
Power -On Self -Test (POST) failure codes, and features on-
board ROM -based diagnostics allowing you to determine and
remedy the problem quickly, easily, and inexpensively!

Built-in serial and parallel I/O allows for testing via modem,
or simply logging results to a remote terminal, printer or
laptop. You can configure your own test routines and store
them in
KickStart 2's
battery

backed -up

CMOS RAM
saving

valuable setup time. Includes serial and parallel loopback
plugs and Landmark JumpStart AT ROM BIOS for testing
PCs that don't issue POST codes. KickStart 2 tests your
system regardless of 0/S (even UNIX).

On -board switches, LEDs, and digital displays allow
complete control over testing in systems lacking video or
disk (ideal for motherboard or system burn -in).

Kick Start 2 is the ultimate SECURITY CARD tool With both
supervisor and user levels of password protection, you can
prevent unauthorised use of your PC and accidental running
of destructive tests.

HARD CORE TESTING FOR
PROFESSIONALS

LandmarklSuperSoft Service Diagnosticsm, is ideal for
professionals requiring the most exhaustive diagnostic test
capabilities. Each module is CPU specific, including PC,
XT, AT, 3861486, and PS/2. Since 1981 major
manufacturers like Wang, Xerox, Prime, Sony, DEC, NEC,
and NCR have relied on Service Diagnostics to tackle
their tougest operating problems.

Intended for professional service and repair technicians,
Service Diagnostics is also easy to use for the novice.
Clear, concise on-line help and intuitive menus make
finding system problems a breeze. Tests all CPUs, math
chips, all memory, floppy, fixed and non-standard disk
drives, standard/non-standard printers, system board,
video, com ports and all keyboards. Utilities include low-
level reformat, log bad sectors, edit bad sector table; the
partition editor allows you to set up multiple partitions;
back-up program transfers hard disk image on
unformatted floppies and allows for restore after reformat.

Ideal for UNIX and other operating systems, the self -
booting version doesn't require DOS. The manual offers
troubleshooting tips to the component level. Also available
in a complete Kit including; all CPU specific software, dual
size floppy alignment software (see Alignit), and PC/XT &
AT ROM POSTs. Winner of the PC Magazine Editor's
Choice Award in August 1990.

svr
Interworld Electronics & 1G EskayRoad, Oakleigh Tel: (03) 563 7066

Computer Industries (Aust) Pty Ltd South, VIC 3167 Fax: (03) 563 7337
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!Witt at If iniAiltFteV
26 Fulton Street, Oakleigh South. VIC 3167
Phone: (03) 562 9500 Fax: (03) 562 9615

Oscilloscopes HP 3336A 10Hz 21MHz Synth Dranetz 606+ Time Mark $2,750
Level Gen $2,950 HP 8405A Vector Voltmeter 1 -)

HP 1725A - 275MHz $3,400 HP 651A Test Oscillator 10Hz 10MHz $325 1,000MHz $2,420
HP 1722B - 275MHz $4,200 HP 651B Test Oscillator 10Hz 10MHz $525 TEK 7000 Series Modules
TEK 7904 - 500MHz 7B80/85 7A 24/19 $4,300 7A13 Differential Comparator Amp 105MHz $1,700

TEK 7704A - 200MHz with 7B80/85
7A16Ax2
TEK 2465 - 300MHz 4 channel port

$2,450
$4,750

Frequency Counters 7A24 Dual Trace DC 400MHz
7A18N Dual Trace to 75MHz
7015 Counter/Timer 225MHz

$1,500
$350

$1,700
HP Microwave 5342A .5/18GHz +

Signal opt 1,3, 11 incl HP1B
RACAL 9921 10Hz 3GHz 3 input

$7,756
$2,650

Misc

HP8654A AM -FM 10 520MHz Anritsu MS420B 10Hz - 30MHz Network$2,450 HP 5385A 12 digit 1GHz high $7,450
HP 8601 A 110MHz SWEEPER $800 resolution with HPIB $2,295 Spectrum Analyser
HP 8601 A + 8660A Sweeper & Tektronix OF151 Fibre Optic TOR 1400nM $14,750

Digital Marker $1,900 Misc Tektronix Oscilloscope Camera $150

HP 86408 100KHz 512 A.M. F.M. Fluke Power Supply 4070 0 -555V chOOMA $225

Synth
HP 8620C + 86260B 1 -> 15.5GHz
Sweeper

$3,750

$4,750

Fluke 4510A A.C. REF standard
Fluke 731A D.C. REF standard
HP8447E Power Amplifier 100 Hz

$1,600
$1,400

RF Power Labs 30MHz 12 watt amplified
Sierra 60 watt power signal source -t 600MHz
HP 410B AC VTVM DC 500MHz
Marconi TF 1245A "Q" meter & Oscillators &

$215
$750
$300

HP 3310A FuncHon Gen 500NHz - 1.3 GHz $1,400 Coil Kit $1,475
5MHz $1,600 Data 10 29A Multiprogrammer $2,600 HP 310A Wave Analyser 1KHz 1.5MHz $400

HP 3330B 1Hz - 13MHz Sweeping Data 10 Unisite Multiprogrammer with set, HP 3591/3594A Selective Voltmeter/Local

Synth $2,200 chip & chip -48 Personality Modules $19,500 Oscillator $60

MACSERATICE
Specialists in new & used scientific instruments

Phone/Fax us NOW!!!
READER INFO NO. 37
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AUSTRALIA WIDE
4 YEAR WARRANTY

SYSTEMS ADD ONS SOFTWARE
THE JOEY - 386SX KEYBOARD  512K VGA TO TV CARD

COMPUTER WITH REMOTE TO TV OPTION

80386SX-16120/25

80386DX-25/33/40

80486DX-25/33/50

FOR

FILE SERVERS

CAD STATIONS

WORK STATIONS

ISA AND EISA AVAILABLE

1MB VGA WITH CEG

NON INTERLACED

HI-RES

14" - 15" - 17" -20"
PAL/NTSC TO RGB/VGA

DESKTOP PUBLISHING

NETWORKING:
NOVELUPOWERLAN/

KOALAN/UNIX

SELF ESTEEM THROUGH
NUMBER

MATHS EDUCATION

VIDEOS FOR TRAINING
ON LINE SUPPORT &

EXPERT ADVICE

AUSTRALIAN MADE MOTHERBOARDS & SYSTEMS
CALL FOR THE BEST PRICES NOW

AUTHORISED SERVICING ON: COMPAQ, ZENITH, & MOST MAJOR BRANDS

CCI
26 Fulton St, OAKLEIGH SOUTH, VICTORIA 3167

Phone: (03) 562 9900 Fax: (03) 562 9615
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Computer News
and New Products
32 -bit PCB CAD package

The new PADS -2000 circuit board
CAD package from CAD Software of
the US is a true 32 -bit CAD system for
PCB design, which runs on a PC.

Designed to run on 80386 and 80486
machines, it runs under virtual memory
to overcome the memory limits of the
MS-DOS operating system.

Virtual memory is a significant ad-
vantage, because it allows PADS -2000
to offer a far higher level of functionality
and performance. It is capable of design-
ing layouts as large as 4000 integrated
circuits without difficulty, and also
provides a very high resolution - allow-
ing users to define features with an ac-
curacy of 0.001mm (0.0001").

PADS -2000 is suitable for the design
of all layout technologies, including
complex analog and SMT (surface
mount technology) circuits.

For analog design, it has important
design features such as 1/20th degree
component rotation, user definable
curved traces, and a copper fill function
with automatic DRC.

For SMT design, PADS -2000 supports
top and bottom layer component place-

ment, blind and buried vias and the
ability to create predefined via fanouts.

For further information circle 161 on

the reader service coupon or contact
Emona Instruments, PO Box K720,
Haymarket 2000; phone (02) 519 3933.

10A relay board for PCs
Procon Technology has released an ex-

ternally mounted, high current relay out-
put board (PC-10-DK2). Designed and
manufactured in Australia, this board
provides 16 relay outputs capable of

switching 10A at 250V AC or 30V DC.
Up to seven of the boards may be daisy -
chained to provide 120 outputs when
using the bi-directional parallel port card
(PC -BD -I0).

A new feature of the board is its ability
to turn off all outputs if new data is not

received within one to 10 seconds (user
selectable). This function may be dis-
abled, allowing the outputs to remain in
their last state indefmtely. The PC-10-
DK2 is compatible with other input and
output boards produced by Procon Tech-
nology, and with the PC-10-XX software

3

MAESTRO PTY LTD
A FULLY FEATURED HIGH SPEED MODEM IS NOW AVAILABLE

 9600 BPS  Hayes Compatible  Constant Speed Interface  Non Volatile Ram 
 12 Mth. Warranty  DTE Speeds to 38400 BPS  Tone or Pulse Dialling 

 4 x 36 Digit Number Store  Speed Buffering  Extended MNP Commands 
 V.42 Error Correction  V.42 bis compression 599

*including tax
UNIT 2, 13-15 TOWNSVILLE ST, FYSHWICK. ACT 2609 PH: (06) 239 2369 FAX: (06) 239 2370
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available for control from most high
level languages (e.g., Basic, C, Pascal).

The board is also compatible with the
PLC (Programmable Logic Control)
software, capable of controlling up to
128 inputs and 120 outputs in a relay lad-
der logic programming environment.

Applications include home or busi-
ness automation systems, environment
control, factory automation and robot
control.

Ex tax and including the PC-10-XX
software the board is priced at $450.

For further information circle 163 on
the reader service coupon or contact
Procon Technology, PO Box 655, Mt
Waverley 3149; phone (03) 807 5660.

Low cost
integrated multiplexer

Australian datacom manufacturer
Datacraft, has released a low cost, in-
tegrated voice, data fax and LAN multi-
plexer that can be easily expanded to
cater for large network traffic needs.

Called the Marathon 1K Data/Voice
Network Server, the new product not
only incorporates all the data handling
facilities of a much more expensive stat
mux, but it can also transport data, voice,
fax and LAN traffic over the same low

speed (9600 - 64kbps) lines to remote of-
fices.

The Marathon 1K compresses data by
a factor of 4 to 1, freeing up bandwidth
for additional data, bridged LAN, voice
and facsimile traffic.

It retains high quality voice transmis-
sion while compressing the standard
speech signal of 64,000bps down to as
little as 4800bps and allows fax to travel
over the network at 9600bps instead of
the standard 64,000bps.

For further information circle 165 on
the reader service coupon or contact
Datacraft, 266 Maroondah Highway,
Croydon 3136; phone (03) 727 9111.

Integrated sound
package for Macs

Firmware Design has released Sound -
Edit Pro, which is designed specifically
for recording, editing and integrating
sound, using Macintosh CPUs with
68020 or faster processors.

These include the SE/30, LC, IIsi,
Classic II, PowerBook 140 and 170 and
Quadra 700 and 900.

This new software builds on the
capabilities of SoundEdit 20.5 which is
recommended for use with the Mac -
Plus, SE, Classic and PowerBook 100.

Some of SoundEdit Pro's new fea-

UPS for larger PC's
The Upsonic PC -Might 55 has a rated

output of 550VA/33W, sufficient for
larger personal computer configurations.
In the event of mains supply failure, the
unit transfers over to the inbuilt battery
derived supply in 4ms - so there is no
disturbance to computer operation.

The PC -Might 55 contains two rechar-
geable batteries, providing a total
capacity of 7Ah at 12V. This allows it to
maintain backup power for 6-8 minutes
at full rated loading, or 15-20 minutes at
half loading.

These times are more than sufficient to
allow saving and backup of essential
data, and will often allow uninterrupted
operation through short power failures.
Transfer from AC line power occurs at
219V AC +/-2V. Noise level at lm is
55dB for normal AC line operation, and
60dB in backup mode.

A further feature of the PC -Might 55 is
inbuilt surge, transient and overload
protection during AC line operation.
Rate attenuation is 20dB between
100kHz and 100MHz, while power of up
to 7.5MW can be dissipated for periods
of 20us or less.

Standard warranty cover is 12 months
from date of purchase, and includes

labour and all parts except the battery.
Optional extended warranty cover of 36
months is available.

The PC -Might 55 measures 365 x 170
x 115mm, and weighs 13.5kg.

For more information circle 175 on the
reader service card or contact Lumen In-
ternational Electronics (Aust.), 18 Am-
berley Crescent, Dandenong 3175;
phone (03) 706 9090.

tures are the ability to record, edit
and play sounds from disk (eliminat-
ing RAM constraints); input sound
from any hardware device whose
driver is compatible with the Macintosh
Sound Input Manager; open and save
sounds at eight or 16 -bit sample sizes;
sample sounds at any rate up to and in-
cluding 48kHz and the ability to use
System 7.0 disk -based sound resour-
ces and virtual memory.

The recommended retail price for the
MacRecorder Sound System Pro is
A$575; for the SoundEdit Pro (software
only) A$449; or for an upgrade from ear-
lier versions, $119.

For further information circle 171 on
the reader service coupon or contact
Firmware Design, 28 Coombes Drive,
Penrith 2750; or phone (047) 21 7211.

Industrial fibre
optic modems

Optical Systems Design, a Sydney -
based fibre optics designer and manufac-
turer, has released a new range of fibre
optic modems.

The OSD120 series is a range of fibre
optic modems which interface with
major programmable logic controllers
(PLCs) including Modicon, Square -D,
General Electric, Allan Bradley and
Texas Instruments. Diagnostic in-
dicators on the modem assist in system
fault location.

The modems are packaged in a rugged
steel case, suitable for stand alone or
cabinet storage.

Powered from 240V AC, 115V AC, or
24V DC, they work with all common
fibre core sizes, enabling easy integra-
tion with existing fibre optic cabling.

For further information circle 172 on
the reader service card or contact Optical
Systems Design, 2-5 Vuko Place, War-
riewood 2102; phone (02) 913 8540.

Double speed
Intel 486 CPU

The Inte1486 DX2 microprocessor is a
new high-speed member of the Inte1486
microprocessor family.

The new chip provides 50 and 66MHz
execution speed, in a way that makes it
easier for system manufacturers to
deliver cost effective, high performance
desktop systems.

It is functionally identical to, and
100% binary compatible with the
Inte1486 DX CPU, incorporating the
same RISC technology central
processing unit, a floating point unit
(FPU), an 8KB cache and a memory
management unit.

In addition, however, the Intel 486
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DX2 processor also incorporates the
new Intel 'speed doubler' technology.
With this technology, the microproces-
sor runs at 50MHz, while it interfaces
to a low cost 25MHz system.

This helps to combine the high per-
formance of the 50MHz core with low
cost, mature 25MHz system technology.
The 50MHz Inte1486 DX2 micro-
processor is available now; a 66MHz
version will be available in the second
half of 1992.

The DX2 microprocessor also adds a
new feature to facilitate high volume
manufacturing: JTAG boundary scan.
The CPU provides test ports using pins
defined in earlier 486 CPU's as 'No
Connects'.

Consequently, system designers can
leverage existing designs to get to
market faster with a high performance
system. It's important to note, how-
ever, that the higher core speed of
the Intel -486 DX2 microprocessor may
conflict with existing system designs.

Because of its internal frequency, the
Inte1486 DX2 CPU consumes about
40% more power than a 33MHz
Inte1486 CPU in an existing design.

Consequently, the DX2 CPU may re-
quire cooling above that of existing 25
and 33MHz 486 DX designs.

Furthermore the DX2 micro-
processor's higher core speed may
cause problems in older software that
uses instruction loops for timing.

Some BIOS code, for example, uses
such timing loops to provide sufficient
time for critical peripheral operations.

Two -section mains filter
Dick Smith Electronics has released a

new Australian -made mains filter and
transient suppressor unit, designed to
provide increased protection for com-
puter systems.

The Censor DPS Passive Filter unit
has two cascaded 'pi' configuration L -C
filters, providing normal -mode attenua-
tion of 40dB over the range from
100kHz to 4MHz. This is considerably
greater than that provided by most
single -section filters.

Common -mode attenuation over the
same range is 30dB. The unit is also
fitted with surge suppressor devices,
able to absorb transient currents of up
to 4500A for 20us. The Censor DPS is
rated for continuous loads of up to 10A

at 250V, and can withstand overloads of
up to 10 times this rating for periods of 1
second or less.

It is fitted with a convenient front -
panel mains switch and two rear outlets,
plus a captive 2m power cable. The
case is solidly made from steel,
finished in white, and measures 170 x
165 x 55mm. Weight is 1.5kg, and the
internal circuitry is encapsulated in
epoxy to prevent damage from mois-
ture ingress.

The unit carries approval from both
NATA and QEC for connection to the
mains supply.

Available in Australia exclusively
from Dick Smith Electronics, the Censor
DPS Filter carries the catalog number M
7185 and is priced at $199 (RRP).

For further information circle 174 on
the reader service coupon or contact Intel

Australia, PO Box 1486, Dee Why 2099;
phone (02) 975 3300.

Australian Computers4 Peripherals from JED... Call for data sheets.

The JED 386SX embeddable single board computer can run with
IDE and floppy disks, or from on -board RAM and PROM disk. It

has Over 80 I/O lines for control tasks as well as standard PC I/O
Drawing only 4 watts, it runs off batteries and hides in sealed
boxes in dusty or hot sites.
It is priced at $999 (25 off) which includes 2 Mbytes of RAM.

JED Microprocessors Ptv. Ltd.
Office 7, 5/7 Chandler Rd., Boronia, Vic. 3155.

$300 PC PROM

Pc,(36F8'

P

N
Programmer.

,----
(sales tax exempt prices)

Need to programme PROMs from your PC?
This little box simply plugs into your PC or Laptop's parallel printer
port and reads, writes and edits PROMs from 64Kb to 8Mb.
It does it quickly without needing any plug in cards.

Phone: (03) 762 3588 Fax: (03) 762 5499
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Laptop range
All Data Australia, manufacturers of

the Arrow range of computers, has been
appointed Australian distributor for the
Bondwell computer range.

Initially, two lightweight laptop units
are available. The 286 version, Model
B310V, gives a rapid fire 21MHz
Landmark, 80MB hard disk, mono VGA
and 1MG or RAM. The 386 version,
Model B310SX, provides a 40MB hard
disk and 2MB of RAM.

Each unit has a 1.44MB floppy drive,
and weighs only 3.7kg. Additionally,
both models have an inbuilt PC Alarm
security feature to discourage theft.

A 386 -Notebook computer, with a
60MB hard disk, 2MB or RAM and a
built-in modem is due to be released
soon.

For further information circle 166 on
the reader service coupon or contact All
Data Australia, 27 Rhur Street, Dan-
denong 3175; phone (03) 794 5799.

Video overlay
ADDA Technologies of Taiwan has

released the VGA AVer card, an 8 -bit, AT
bus card which will convert anything on
the VGA monitor to a composite video
signal (either PAL or NTSC) in real time,
without disabling the computer monitor.
Its advanced genlocking technology
makes it easy to overlay live video with
computer generated tides, animated
graphics, logos and subtitles.

The VGA AVer works with any eight

',Audio Video onvortER

or 16 -bit VGA card via the features con-
nector, supporting all standard VGA
modes up to 640 x 480 in 256 colours.

Its TSR 'pop-up' menu system, which
only comes up on the VGA monitor, al-
lows the user to change overlay settings
during operations without interfering
with the video. Ex tax, its price is $1500.

For further information circle 162 on
the reader service coupon or contact
Lako Vision, 1/45 Wellington Street,
Windsor 3181; phone (03) 525 2788.

12,J.: VGA
VGA IV ;I:

IMAGE If X F P... A 5'
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PRESENTATION MEDIA

Speaker design
latest programs

Quick Box - $55
A Filter - $49
P Filter - $49
Speaker Modeling - $49
Listening Room - $43*

CALSOD 1.20H -
Australian and powerful

3 only @ $99*#

LEAP - now modular - buy
what you need, when you
need it. New Demo version
- full program function for
30 days I from $149#

LMS Ver 2.0 - Loudspeaker
Measurement System $ 1490*#

* demo disk available
# comprehensive data available

ME Technologies
( an ME Sound Pty Ltd subsidiary )

P.O. box 50, Dyers Crossing NSW 2429

IT 065 50 2254, fax 065 50 2341
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Now Even Better!
PC HF FACSIMILE 6.0

NZD $295.00*
Version 6.0 has just been released. It is the most com-

prehensive fax image reception system for the IBM PC and
compatibles. It includes an FSK demodulator, advanced sig-
nal processing software, tutorial cassette, and complete 250
page reference manual. The software includes the following
features:
 Menu Driven  Start/Stop Tone Recognition  Unattended
Operation Tuning Oscilloscope Resolution Up To

1280x800x256 Levels Programmable Colourisation
Brightness and Contrast Control  Image Zoom, Scroll, Pan,
Rotation  CGA, HGA, EGA, VGA & Super VGA  Time Lapse
Frame Looping  Slide Shows  Export To PCX & GIF Files
 Grayscale On All Popular Printers  Programmable IOC &
Line Rates  Online Broadcast Database  Image Cropping
 True Colour Press Photos  Image Transmission (Op-
tional)... NZD$165.00'

PC SWL 3.0 NZD$295.00*
Version 3.0 has just been released. It automatically

decodes Morse code, Radio Teletype, FEC (Forward error cor-
recting Code), SELCAL (selective calling transmissions), and
NAVTEX. You can tune in on world press services with up
to the minute news, meteorological broadcasts, ham radio
operators, coastal shore stations, aviation telex and much
more digital action on the shortwave bands. Find all the util-
ity action you have been missing. The software includes the
following features:
 Tuning Oscilloscope  Digital Waveform Presentations  Auto
Calibration and Code Recognition  Continuously Tunable
Filter Frequencies  Variable Shift  Adjustable CW Filter
Sensitivity  Unattended Capture and Printing  Integrated
Text Editor  Integrated Log and Database  Shell to Dos Ap-
plications  RTTY/NAVTEX  Background Operation  Seam-
less Integration with PCHF Facsimile.

*UPS Door to Door to Australia, et.
add NZD$13.00

Other Destinations, Call For A Quote,.

Ham Radio Shop
Suite 2. 1st Floor. 39 Elliot Street. Auckland City, New Zealand.

PO Box 2842. Auckland 1000, New Zealand. Ph/Fax 64-09-358 5505
 AUSTRALASIAN DISTRIBUTORS 
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COMPUTER PRODUCTS
PC coax emulator card

The new Memorex Telex 1472 PC
Card is an IBM 3472 compatible coax
emulator card which uses the latest 3270
technology. One of a series of emulation
products to be introduced, the 1472/PC
Coax Emulator also provides an easy
transition to coax functions for all IBM-
compatible PCs. It is claimed that the
emulator package gives the most modern
3270 emulation available.

Available in both ISA and Micro
Channel versions, the emulator provides
fixed function users a familiar look and
feel, while affording all the advanced
functions of a PC, both in MS DOS and
Windows. The special introductory price
for the 1472 PC/Coax Emulator is $695.
This price includes both hardware and
software.

For further information circle 177 on
the reader service coupon or contact
Memorex Telex, 3 Thomas Holt Drive,
North Ryde 2113; phone (02) 805 5932.

PC -driven
PROM programmer

The B&C Proteus programmer is a
very flexible PC -driven programmer at a
modest price. It can be updated when the
number of pins on "the target device is
greater than the capacity of the
hardware. This is achieved by purchas-
ing additional pin devices which can be
incorporated into the Proteus unit, ena-
bling the unit to be expanded from an in-
itial 40 -pin device to up to 296 pins. The
device connects to the parallel printer
port of any MS-DOS computer.

Self test diagnostics are inbuilt. These
comprise a 10 -bit A/D connector which
allows 100% automatic calibration and
testing of each pin driver, voltage sour-
ces and internal circuits at power on. No
external instruments, such as multi -
meters or oscilloscopes are required.

Proteus is also protected against
damage from inadvertently inserting
devices the wrong way around, or insert-
ing devices with shorts.

Whilst the programmer is supplied
with menu -driven software tc program
standard EPROMS, MICROS, EPLDs,
PALs, etc., there will always be new or
special devices that will not be supported
by any programmer. To overcome this
difficulty Proteus is supplied with an al-
gorithm development package which is
similar to 'C'.

For further information circle 179 on
the reader service coupon, or contact PP
Component Sales, PO Box 580, Bays-
water 3153; phone (03) 764 5199.

160 ELECTRONICS Australia, June 1992

Software training videotapes
A new range of videotapes makes it

possible to learn any of the major
software packages in an easier and more
convenient manner than using conven-
tional manuals.

Produced by ViaGrafix in the USA and
endorsed by MicroSoft, the tapes allow
novices and experienced users alike to
learn about a new package at their own
pace. The tapes can also be used by other
individuals, making them suitable for
schools, colleges and other training in-
stitutions.

There are two series of videotapes cur-
rently available, the 'Introduction to...'
series (all priced at $30 each) and the
more advanced 'Professional' series with
the price range from $75 to $90 each.
Packages supported include DOS, Win-
dows, PC Tools, Harvard Graphics, Nor-
ton Utilities, dBase IV, Lotus 1-2-3,
DesignCAD, BASIC, C and Pascal.
Many of the Professional Series tapes
come complete with a learning diskette.
Being original training material, the
tapes qualify for the Training Levy. Mail
order purchase is available.

Further information is available by cir-
cling 173 on the reader service card or by

du' dos
Volume in dr
Volume Serial Nu
Dttootory of CADOS

41.
COM 37557

19
96

12806
10396

SYS 15692
FIE 6090o
COM 22997
COM 14727

VIDEO TUTORIAL

1

10-06
10-66.69
10-05-89
10-06-89
10-06-89
10.004'
10.00

LEARN

FASTER WITI-
HK:ThER

PEI ENTIONP

tik..# A".
VON.%11146.1,

contacting Companion Computers, 26
Fulton Street, Oakleigh South 3167;
phone (03) 562 9900.

Low cost radio modems
GES Electronics has announced two

new low cost radio modems. Designed to
fit applications in the areas of industrial
data acquisition and control, as well as
telemetry, the units are suited for inter-
facing with a widely used range of
programmable logic controllers. The
RM-1201 and RM-1202 both provide a
1200 baud, eight bit transparent
asynchronous interface between either
an RS -232 (RM-1201) or RS -422 (RM-
1202) port and a simplex or full duplex
VHF/UHF radio system.

Both models provide DTE handshak-
ing and radio FIT (Push to Talk) control
via their RTS and CTS data lines. If re-
quired, error correction can be imple-
mented by using an external protocol,
such as one of those commonly used by
most PLC's. Transmitter settling times
from 20 to 400ms are user selectable on
both models, and CSMA (Carrier Sense
Multiaccess) anti -collision control is in-
corporated. The model RM-1201 is 12V
DC powered, with an operating current
of approximately 70mA, while the RM-
1202 can be operated from either 12V or
5V DC and draws 110mA or 100mA
respectively.

For further information circle 167 on
the reader service card or contact GFS
Electronics, 17 McKeon Road, Mitchum
3132; phone (03) 873 3777.

Multi video system
The Multi Video System 9MVS) from

Vine Micros of Kent, England, is a AT -
bus, eight bit card which will allow
you to combine live or pre-recorded
video with text, graphics and animation,
and record to final presentation, on
video tape. It can also be used to convert
the computer's VGA signal to a video
signal for protection on large screen TV
sets or projection systems.

Unlike other video output or genlock
cards, the MVS is designed around scan
conversion circuitry, which converts
high resolution non -interlaced computer
images to interlaced video images,
without serious deterioration of the pic-
ture quality.

The card can also be configured with a
digitiser (or frame grabber) and genlock
modules. The digitiser will capture
single frames of the incoming video in
1/60th of a second and save them to disk
as PCX

The genlock module will superimpose
or overlay any computer generated
image onto either live or pre-recorded
video, and re-record the output back to
tape, making it an ideal for video titling,
animations, sub -titles, sports scores, etc.

For further information circle 168 on
the reader service coupon or contact
Lako Vision, 1/45 Wellington Street,
Windsor 3181; phone (03) 525 2788. +



SOFTWARE
TRAINING

The cheapest and most effective method

VID EO
 REUSABLE

 LEARN IN YOUR OWN TIME
 AT YOUR OWN PACE

TITLES INCLUDE:
INTRODUCTION TO DOS, WINDOWS, WORDPERFECT,

HARVARD GRAPHICS, PC TOOLS, NORTON - $30
ADVANCED TITLES:

DOS, WORDPERFECT, LOTUS, VENTURA, PAGEMAKER, WORD, DBASE,
HARVARD, DESIGNCAD, PASCAL, DACEASY and more.

For more information call:

26 Fulton St., OAKLEIGH SOUTH, VICTORIA 3167
Phone: (03) 562 9900 Fax: (03) 562 9615
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EA DIRECTORY OF SUPPLJERS
Which of our many advertisers are most likely to be able to sell you that special
component, instrument, kit or tool? It's not always easy to decide, because they can't
advertise all of their product lines each month. Also some are wholesalers and don't sell
to the public. The table below is published as a special service to EA readers, as a guide
to the main products sold by our retail advertisers. For address information see the
advertisements in this or other recent issues.

Supplier

Altronics
Dick Smith Electronics
Electronic Component Shop
Emona Instruments
Geoff Wood Electronics
Jaycar Electronics
Kalex
RCS Radio
Rod Irving Electronics
Scientific Devices
Wagner Electronics
KEY TO CODING:
A Kits and modules
B Tools
C PC boards and supplies

State A

WA
ALL
VIC
NSW
NSW
Eastern
VIC
NSW
VIC
VIC
NSW

B C

D Components
E IC chips and semiconductors
F Test and measuring instruments
G Reference books

D E F G

Note that the above list is based on our understanding of the products sold by the firms concerned. If
there am any errors or omissions, please let us know.

Electronics Australia Reader Services
'Electronics Australia' provides the following
services:
SUBSCRIPTIONS: All subscription en-
quiries should be directed to: Subscriptions
Department, Federal Publishing Co, PO Box
199, Alexandria 2015; phone (02) 6939517.
BACK ISSUES: Available only until stocks
are exhausted. Price $7.50.
PHOTOSTAT COPIES: When back issues
are exhausted, photocopies of articles can
be supplied. Price $7.50. per project or $15
where a project spreads over several issues.
PCB PATTERNS: High contrast, actual size
transparencies for PCBs and front panels
are available. Price is $5.00 for boards up to
100sq.cm, $10 for larger boards. Please
specify negatives or positives.
PROJECT QUERIES: Advice on projects is
limited to postal correspondence only and to
projects less than five years old. Price $7.50.
Please note that we cannot undertake spe-
cial research or advise on project modifica-

tions. Members of our technical staff are not
available to discuss technical problems by
telephone.
OTHER QUERIES: Technical queries out-
side the scope of 'Replies by Post', or sub-
mitted without fee, may be answered in the
'Information Centre' pages at the discretion
of the Editor.
PAYMENT: Must be negotiable in Australia
and payable to 'Electronics Australia'. Send
cheque, money order or credit card number
(American Express, Bankcard, Mastercard
or Visa card), name and address (see form).
All prices include postage within Australia
and New Zealand.
ADDRESS: Send all correspondence to:
The Secretary, Electronics Australia, P.O.
Box 199, Alexandria, NSW 2015.
PLEASE NOTE THAT WE ARE UNABLE
TO SUPPLY BACK ISSUES, PHOTO-
COPIES OR PCB ARTWORK OVER THE
COUNTER.

METHOD OF PAYMENT: (Please circle correct method).

Credit Card:
Cheque:
Money Order:

Mastercard
American Express
Visa
Bankcard

Name
Address -

Postcode
Back Issues

Photostat Copies

Expiry Date.

11111_111111
No.of issues required' $5=

No.of copies required. $5=

No.of copies required' $10=

Total Payment Enclosed $

Signature
(Unsigned orders cannot be accepted).

ADVERTISING
INDEX

Active Media Images 41

Altronics 78-81

Companion Computers 155,161
Country Area Electronics 120

Dick Smith Electronics ... 34,Catalog
EA subscriptions offer 35

Easytech 42-43

EEM Electronics 119

Emona Instruments 17

Federal Marketing (Books) . 110-111
Geoff Wood Electronics 33

Ham Radio Shop 120
Hewlett-Packard Aust. 137
Hy -Q International 89

Interworld Electronics 154
Jaycar Electronics 100-103
JED Microprocessors 158

Kalex 25

Krone Australia 17

L.E. Boughen 32
L.E. Chapman 99

Maestro Distributors 156

Marconi Instruments 145

ME Technologies 159

MFB Products IFC

MMT Australia 54
Nidac Security 41

Oatley Electronics 89

Obiat 146-147
Peter Lacey Services 52
RCS Radio 119

RMIT Electrotechnology 23

Rod Irving Electronics 57-61
Scientific Devices 41

Siemens OBC
Tarapath 89

Todd -Forbes Publishing 56
Transformer Rewinds 119

WES Components 54

This index is provided as an additional
service. The publisher does not assume
any liability for errors or omissions.
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Mr Keating, Mr Hewson:

WHY PENALISE ME FOR

LIVING IN THE COUNTRY?
In the bush even a trip to the
library can be a big problem.
And you don't just drop down to
the deli when you run out of
milk.

City dwellers don't realise how
much we depend on the services
they take for granted.

Like T.V. or the simple luxury a

of mail.
So why is Australia Post dis-

criminating against people who
live in the country?

.52

They are pushing up mailing
costs all over Australia, but
they're loading even more the
cost of publications mailed to
country addresses like mine.

Country people subscribe to
many Aussie magazines -
they're good for the kids' general knowledge and great for school projects.

Today it costs 67 cents to mail a magazine anywhere in Australia. Under the new
Australia Post pricing scheme, the same magazine will cost up to 87 cents for readers in
city of origin (a 30% increase), but interstate country subscribers will pay $1.52, an
increase of 127%.

Since August 1990 (only 18 months) increases have totalled a huge 223% and the Prime
Minister's telling me to forgo wage rises to beat inflation which sounds hypocritical. So
write a letter of protest to your M.P. and get him on this issue before it's too late!

Things are hard enough in rural Australia. Don't let Australia Post price magazines
beyond our reach.

WHO WILL GIVE US A FAIR GO?
Information is vital to a free democracy, don't price it out of our reach



SIEMENS

PCM 30 analyzer K 4304
Now with remote monitoring

Soon you will never want to be without
the K4304 again. Partly because you
can always take it with you wherever
you go to make bit error
measurements in 2-Mbit/s systems. But
especially because the K4304, despite
its small size, has a performance equal
to that of large units. It is transmitter
and receiver in one. It diagnoses

during operation - as an in-service
monitor for 2-Mbit/s transmission
routes and their 64-kbit/s channels.
And it can operate out of service as a
bit and code error tester.
Its individual features:
 in-service: Bit error measurements

from the frame alignment signal and
code error measurement

 Detection of CRC4 errors
 Drop and insert functions
 Bit error evaluation in accordance

with CCITT Recommendation
G.821

 Testing of regenerative repeaters
 External printer port
 Remote monitoring via V.24

interface

Siemens Ltd
885 Mountain Hwy
Bayswater 3153
Ph: (03) 721 2510
Fax: (03) 721 2500

Siemens test
equipment
for reliable
communications

READER INFO NO. 34


