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Can you spot the eight features on
this scope that you won't find on

opes?

® - ©

e specs on low cost scopes can get a bit repetitive -

Yes, they all have 20MHz bandwidth and Yes, they've all got 6" rectangular screens.
Some have1mV max sensitivity. So what's different about the New Goldstar OS70207?

1. Variable Sweep Control incorporating x10
Magnitier

Simply adjust the sweep to give a suitable trace then pull
control for a x10 magnified image.

2.Uncal Warning Lights

When the timebase or input controls are not in their
calibrated positions you'll see a warning light - handy if
you're taking measurements.

3.Triggered LED

If the input level is sufficient to trigger the OS7020, then
this LED is illuminated. Saves a lot of time fiddling when
you're not certain that you've got proper triggering.

4. TV-V & TV-H Triggering

These switches are a further aid to triggering and are
particuirly usetul for the TV service technician.

Also enquire about the 0S7040 scope.
40MHz/1mV with delayed sweep.

$1380 inc tax with 2 probes.
$1150 ex tax with 2 probes

5. Trigger Hold-Oftf

Another aid to triggering - use this control to delay the
sweep on complex waveforms

6. Professional Tilt Handle.

Many manufacturers take a short cut and give you a
cheap carry strap. Not so on the Goldstar 0S7020; you
get a professional multi-position tilt handle.

7. 1mV maximum Sensitivity

Use the built-in x5 magnifier to get 1mV/div maximum
sensitivity.

8. Made by GoldStar

Your guarantee of quality. The OS7020 is designed and
built in Goldstar's own factory. Many of the parts are
specially made by GoldStar. That's why we can offer a
one year warranty and extra features at no extra cost!

Check these prices !

$ 8 8 8 inc tax complete with

two high quality
switchable probe kits
$740 ex tax with probes

You've Gotta Getta Goldstar Scope from :

AC.T, John Pope Electrical 80 6576 @ J Blackwood & Sons 80 5235 @ George Brown 80 4355

Gotta
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IT'S DECEMBER. Christmas; the end of the year and all that. The time when editors re-
view the year past and preview the year ahead. Well, rats to that this year. I'm stirred
up about something more important. It is to do with reviewing the past and previewing
the future, though. Ask a politician, state or federal, to explain how fibre optic com-
munications works, in simple terms. It's easy to predict the answer — with the rare ex-
ception, you won't actually get one. There are probably only two politicians in federal
parliament who could answer. As for asking them about the technological and socio-
logical implications of the technology. . .

It's a sad and terrifying indictment of one of our most important sociological systems
— it's out of touch and out of step with one of the most fundamental and important
driving forces of change and development in our society — science and technology.
The two are inextricably linked. It is scientific research which drives technological de-
velopment.

Australia’s CSIRO is not just characterised by its successes - its winnings, if you like
— but also by its failures by omission, its losses. e.g: In the 1950s, the Menzies Govern-
ment, perhaps following a lead set earlier by IBM, forced the CSIRO to abandon re-
search into computing and computers, despite its pioneering work up to that time.
These days, as at any other time, money for research is not “money for nothing and
your chips (ICs) for free”, to paraphrase the lyrics of a Dire Straits hit song. IBM sub-
sequently corrected their error, Australia didn't. No one has done more to make scien-
tific and technological development a political and social issue in this country than
Barry Jones, the Minister for Science, Customs and Small Business. The portfolio’s title
is a farce, seen in federal politics more as the Ministry for Screwballs, Cussedness and
Silly Buggers. Mr Jones has argued in recent times of the decline in this country’s *'pro-
duction” of scientists and engineers. When the politically conservative scientific com-
munity conducts public demonstrations about science policy and practice, it's a sure
sign something’s amiss. Scientific research was the Big Loser in this year’s federal bud-
get. But that wasn't the fundamental catalyst.

Are we destined to repeat the “intellectual vandalism”, as Barry Jones puts it, of
the '50s and lose out yet again in fields and activities which will ultimately benefit the
country? Science policy established and administered by bureaucrats — those who
“advise” the politicians — has a bad track record, as Barry Jones has pointed out. If the
politicians understood better the real world around them and the influence of science
and technology, they wouldn't be facing the future looking backwards, as they now
are.

Best wishes of the season to all our readers, advertisers, friends and foes alike.

Roger Harrison
Editor/Publisher
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SPECIAL FEATURES |

IMPROVING YOUR TV

RECEPTION — PARTI .ccoerennrersssnns 35
Picture wobbles got you worried?
Ghosting got you going? VHF or UHF
— can't decide? Here's a guide to the
tips and techniques to get the best TV
reception you can.

ELECTRIC VEHICLES

— A BYPASSED TECHNOLOGY?.14
In this first of a two-part series, Ben
Furby examines the development of
electric vehicle technology and where
such vehicles might fit in the current
transport scene.

NEW UHF TV CHANNELS

— “PUBLIC” TV ARRIVES ..ccovvvrrns 22

Test broadcasts were conducted in
Sydney recently with two “specialist”
broadcasters transmitting programs on
channels 31 and 43 in the UHF band.

ADVERTISERS
INDEX
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| DE:1T:Tele) 1 | WU PURPRN
Dick Smith Electronics.....

Energy Control ......c.coccocvvincineinnenes
Electrovoice......c..cocoeciercvisierinnnnininenes
Goldstar Distributing
Goldstar Instruments
Kenwood ......cccceceveniennee
Rod Irving Electronics
Stewart Electronic Components...... 55
Tektronix ...

This index is provided as a service to
readers. However, while every effort is

spent to make it accurate, the publisher 2

accepts no responsibility for errors or
omissions.

PRACTICALITIES

AEM9506 TEMPERATURE AND
TIME CONTROLLED

FAST NICAD CHARGER

FOR R/C MODELS ......cccerevrerrerrernens
Keep your 7.2 V NiCad batteries
“fully juiced” with this nifty fast
charger. It features both time and
temperature control to properly
charge them in quick-fast time
without damage. It's much more
effective than either the crude low-
cost commercial designs but doesn’t
cost an arm and a leg like the “‘up
market” commercial chargers made
for this application.

AEM3515 COLOUR ATV Tx weeerenne
The concluding article covers initial
testing and tune-up, construction of
the RF Power Amplifier stage,
assembling the project into the case
and final alignment.

AEM9508 PROXIMITY AND
MOTION DETECTOR........coceveervernns 74
This simple project is ideal as an add-
on for a burglar alarm system to
protect areas impossible to wire-up.
Or it could make a great doorway
alarm, etc. Dozens of applications! It's
low-cost and uses all off-the-shelf
parts.

DATA SHEET:

MITSUBISHI M57716 ...ccoeeerenruenens 109
Full data on the 430-450 MHz RF
power amplifier module used in the
final stage of the AEM3515 Colour
ATV Tx.

VINTAGE RESTORATIONS.......... 106
Mysteries of the “Magic Eye’ tuning
indicator tube explained; with typical
circuit details.

3

TECHNICALITIES

Arrrrreceys
R r ror

~rrrrrert
rrerrrerrr

crrececrcrrrrrrrrwyY

INTRODUCTION TO
TROUBLESHOOTING PCs &
MICROPROCESSOR SYSTEMS,
PART 2 49
Graeme Teesdale continues with a =
practical illustration of how to turn
the CPU in your system into a signal
generator for performing dynamic
tests.

READING YOUR
OSCILLOSCOPE, PART 2....ccevesenn 54
Concluding part of how to find your

way around the front panel of today’s
oscilloscopes and get sensible results.

PRACTICAL PA: =
MEET THE MIXING DESK ............. 56 [
Robert Azzopardi gives an
introduction to the role and function
of all those knobs and buttons on the
front panel of each channel on a
typical mixing desk — and confusion
wanes.

UNDERSTANDING THE o
OP-AMP, PART 2....ccccnimnmsersensensenenns 80 [
Now we see what negative feedback
is, how it works and how it is applied
in a real-life circuit.

AEM EQUIPMENT REVIEW........... 84
Ben Furby reviewed the recently 2
released Goldstar DM-6335 handheld
DMM — and found himself

wanting. . ... it!

DOSTALK 90 F
Our new column! You, too, can be -
boss of the DOS; follow Jim Tucker's
advice and tussles with your
IBM/clone will begin to ease.

Using the 555, Part 4 has been held
over due to lack of space. Our apolo- [
gies. "
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AMATEUR RADIO: =
THE ART & SCIENCE OF i
KEEPING A LOG cerrerrnereeererrssnnns 100

While keeping a log is no longer a
regulatory requirement for amateurs,
many still do — particularly VHF
operators. While recording the *‘bare
bones” of contacts is useful for !
QSLing, your log can actually be :
employed as a useful scientific record. [
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LISTENING POST o
SOFTWARE 97 I
Receive, decode and printout Morse, |
RTTY and FAX transmissions using a
SW receiver, our Listening Post

project and your Apple, Microbee. or
Commodore 64!

CONSUMER
ELECTRONICS

IMPROVING YOUR TV
RECEPTION — PART1 wocuvverrrsnenene,
Picture wobbles got you worried?
Ghosting got you going? VHF or UHF
— can't decide? Here's a guide to the
tips and techniques to get the best TV
reception you can in a two-part
series. Ben Furby has spoken to the
“experts” and gleaned their best
advice to pass on to you.

TAPE LEVY RUSH....covovrrernersssssnnne
The controversial tape levy will be
upon us shortly as legislation was
being rushed through Parliament as
we prepared this issue.

PROFILE 42
“Living Media" employs the concept
of integrating a hi-fi sound system
into you home and your lifestyle. Ben
Furby probes the concept, the
company and the people behind it.

REGULAR FEATURES

News Review 6
Letters 29
Consumer Electronics News........... 33
Professional Products News............ 44
Noticeboard 59
Retail Roundup 60
Project Buyers Guide .........cruernen.n. 60
Bytewide 87
Semiconductor Scene.............ornen... 92
Spectrum 98
COVER

Ben Furby couldn't believe his eyes
while working on his TV reception
story featured this issue! Picture,
David Liddle. Design, Val Harrison.

LISTENING POST

SOFTWARE 97
Receive. decode and printout Morse,
RTTY and FAX transmissions using a
SW receiver, our Listening Post
project and your Apple, Microbee, or
Commodore 64!

SPECIAL OFFERS

THE ‘PA BIBLE’ 86
Don & Carolyn Davis' Sound System
Engineering is the “bible" of PA and
sound system engineers, technicians
and installers. Buy it at a considerable
saving.

POCKET TESTERS............. OO 28
Great tools for around the house or
workshop.
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NEXT MONTH

NEW CONSUMER

TECHNOLOGY PREVIEW

Preview of the Sony GV-8 Video
Walkman, a complete TV receiver and
8 mm video recorder the size of a small
handbag, is due for release next March
and is set to give the Video 8 format a
new direction.

BUILD OUR MICRO SYSTEM

TEST BOARDS

Here are two simple projects which
give you some useful, low-cost ““tools"
for testing microprocessor-based sys-
tems. One is a “NOP" board for 8085-
based equipment that uses the
microprocessor as a “signal gener-
ator”, as described in this month's in-
stalment of Introduction to
Troubleshooting Personal Computers
and Other Microprocessor Equipment.
The other is an 8085-emulator board
that allows testing of most parts of
8085-based equipment. You can adapt
this equipment to other CPUs. too.

VOICE-OPERATED RELAY
PROJECT

This project switches a relay when the
audio level from a microphone or on a
mic signal line reaches a pre-
determined level. Great for making a
voice-operated tape recorder, ar-
ranging voice-operation ('VOX’) for a
radio transceiver. etc. It's low cost and
uses all off-the-shelf parts.

THE RECTIFIER — SO YOU
THOUGHT YOU KNEW

" HOW IT WORKED?

The common capacitor-input rectifier,
so widely used in power supplies for
electronic equipment, is so simple that
its “workings" are well understood —
or are they? Here's an in-depth “ex-
posé” of what really happens, com-
plete with computer-generated graph-
ic illustrations.

While these articles are currently being
prepared for publication, unforeseen
circumstances may affect the final
contents of the issue.
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Thirty years of the
integrated circuit

hile many newsworthy events of yesteryear have seen

prominence in the press lately — the anniversary of
one significant event, with an impact on life in the 20th cen-
tury, and ultimately all the peoples of the world, went virtu-

ally unremarked.

o
T

The device that started a revolution in electronics. A 1958
photograph of the original integrated circuit produced by Jack

Kilby at Texas Instruments.

September 12 was the 30th
anniversary of Texas Instru-
ments engineer Jack Kilby's
demonstration of the first work-
ing integrated circuit — the IC —
the lone device with the shortest
acronym and greatest impact.

In only 30 years the IC
changed far more lives than any
US president, not only in the
USA but for all mankind.

The IC has materially helped
the electronics industry grow
from US$25000M in 1960 to
nearly US$500 000M. while pro-
jected to reach US$900 000M in
the next decade.

Mr Kilby thought out the idea
when he joined the TI
Semiconductor Division in 1958.
which was then trying to find
ways of making circuitry easier
to assemble and smaller. This
was because solid state was cre-
ating opportunities for more
complex designs.

He did not like a system of
Micro Modules of components
of uniform size that could be
snapped together, because he
did not think it really addressed
the miniaturisation problem.

Instead. he began to think of
the  semiconductor  housed
together with the passive devices
of capacitors and resistors made
of the same material.

| also realised that. since all

of the components could be
made of a single material. they
could also be made in situ, inter-
connected to form a complete
circuit.” Kilby wrote later.

I then quickly sketched a pro-
posed design for a flip-flop using
these components. Resistors
were provided by bulk effect in
the silicon. and capacitors by p-n
junctions.”

He used a sliver of germanium
on a glass slide. and built a
phase-shift oscillator.

On September 12, 1958. he
connected 10 V to it and was re-
warded by seeing a sine wave
appear on his CRO's screen: the
age of the IC had dawned.

The first IC computer. made
for the US Air Force in 1961.
showed the potential. Of less
than 600 parts, 103 cm® in vol-
ume and weighing 283 g. the
new breed IC computer com-
pared more than favourably with
one of conventional discrete
construction, consisting of 8500
components, volume 16 400 cm’
and weighing 13.6 kg.

If electronics people sneer at
those who fear to accept change.
note that despite the IC's
lightness. compactness. more re-
liable and less expensive proper-
ties it was not readily accepted
by designers who felt uncom-
fortable not being able to “see”
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the components assembled into
circuitry and unsure how to use
the invention.

This led to a calculator small
enough to fit into a shirt pocket
but capable of performing the
four arithmetic functions of ad-
ding machines many times its
size,

Thus were the inherent advan-
tages of the IC and its potential
brought home to the industry
and to users.

So much for the first 30 years.

The potential of Jack Kilby's
invention is far from being fully
realised: now it's the next 30
vears we face and what IC de-
velopments there will,be. or
what will surpass the IC, only
time will unfold.

Electric vehicle
interest

The State of California and
smog-ridden Los Angeles have
committed to obtain 10 000 elec-
tric cars and light trucks within
the next three years and put
them into service. a deputation
told the EV (electric vehicle)
Symposium No. 9 at Toronto.
November 13 to 16.

Mr Roy Leembruggen.
Svdney-based designer of the
Townobile battery bus and
car/van derivatives. who was
Australia’s  representative  at
Toronto. said it was a first step in
electrifying Los Angeles trans-
port.

His company. Elroy Engineer-
ing. would submit proposals to
LA based on the Townobile cars.
Mr Leembruggen told AEM that
a memorandum was signed at
Toronto to form a worldwide EV
association.

More than 100 papers were
presented at the symposium.

More R&D needed

Australia must increase the level
and effectiveness R&D in infor-
mation and communications
technology to develop a com-
petitive advantage in these high
technology industries. says a re-
port from the Federal Govern-
ment's Industry Research and
Development Board.

The report. “Research

Priorities in Communications
and Information Technology™,
was prepared by two IR&D
Board Committees and is based
on a workshop of leading infor-
mation technology professionals
held earlier this year. The com-
mittees were Information and
Communications technologies.

A board member and chairman
of both committees. Dr Frank
Barr-David, said the goals of the
Federal Government’s ambitious
Information Industries Strategy
required marshalling scientific
advances and technology inno-
vations nationally.

He said the information indus-
tries were founded on continual,
rapid technological advance and
the central message of the report
was that Australia must not only
increase industry-oriented R&D
but also link it more effectively
to publicly financed research and
ensure it was driven by inter-
national market requirements
and led to commercial products,
systems and services.

The report identified research
areas important to developing
hardware, communications, soft-
ware and information systems
technology in Australia.

This included network ser-
vices software and systems. new
semiconductor technologies.
sensors, optoelectronic devices,
embedded software systems and
artificial  intelligence  based
technologies.

Although the board supported
research into information and
communications technologies
through its Generic Technology
Grants Scheme Dr Barr-David
said more was needed to instil an
awareness of the need for R&D
in Australia’s research bodies
and business enterprises.

He said Australia’s poor trade
performance in electronics, com-
puters and communications
clearly indicated the nation was
not investing effectively in in-
dustry oriented R&D.

The report is sold at AGPS
bookshops. Volume I, the main
report at $3.95 and Volume II
(workshop papers) at $9.95.

NELCON °’89

With the theme “Electronics: An
Economic Opportunity”, New




Zealand's national electronics
conference and trade exhibition
next year — NELCON '89 — will
be held in the nation’s capital,
Wellington, September 19 to 21.

The venue will be the Plaza In-
ternational Hotel, opposite the
Michael Fowler Centre in the
city’s centre.

Preliminary inquiries to Mr
L.F. Harris, c/o Harding Signals,
PO Box 36 007, Lower Hutt,
New Zealand.

Entrepreneur
awards

Developing a Duo Steer System,
a steering system for people with
upper limb disabilities, won the
Royal Melbourne Institute of
Technology's Entrepreneur
Award for a group of first year
students in the Department of
Communication and Electronic
Engineering (CEED).

Nine groups submitted entries
to an invited panel of judges rep-
resenting the Venture Capital In-
dustry.

The assignment to develop a
marketable product from the
concept stage to developing a
marketing strategy was the first
stage of the CEED programme
which runs through the four
years of the electronic engineer-
ing course.

The programme is collabor-
ation between industry and edu-
cation where students can help
companies design. develop, and
implement designated products
or processes.

The programme aims to stimu-
late students’ awareness of the
commercial, technological and
social environment of the Aust-
ralian engineering industry and
to encourage entrepreneurial
and marketing skills.

The state manager of Dick
Smith Electronics, Mr Andrew
McEwin gave 15 digital multim-
eters to the winners. DSE spon-
sors the competition, along with
Royel International and Scope.
who both gave soldering irons.

The runners-up had developed
a Switch Master, which is an in-
fra red controller that switches
devices on and off that are
powered from the mains through
a power point.

A charming quark
watcher of great
beauty

When so-called zero quarks de-
cay, they produce sub-atomic
particles known as charm and
beauty quarks. A British detector
that will form the heart of a “ver-
tex microscope” to study charm
and beauty quarks is nearly fin-
ished.

Beam pipe B3

24mm dameter 8

The “vertex microscope” for detecting charm and beauty quarks;
nest of four barrels, B1-4, surrounding beam pipe.

It is being assembled through
collaborative research at the UK
Science and Engineering Re-
search Council's Rutherford Ap-
pleton Laboratory (RAL) near
Oxford, and Brunel University
on the outskirts of London. The
work began in 1984.

Based on CCDs, the vertex de-
tector will be at the centre of a
large, 4000 tonne detector in a
particle collider at the Stanford
Linear Accelerator in California.
The experiment is scheduled to
move into the collider interaction
region towards the end of 1989.

Each of the CCDs is a silicon
chip of 1 cm? area and is sensi-
tive to charged particles which
pass rrough it. An assembly of
these will locate the paths of par-
ticles with a precision of about
5 um.

In the vertex detector there
will be 300 CCDs in a nest of
four barrels surrounding the in-
teraction region. Each barrel will
comprise some strips of ceramic
board, each with eight CCDs to
cover an area of 9 x 90 mm con-
tinuously.

The first complete prototype
assembly carrying five CCDs has
been tested at the RAL and has
confirmed the array behaves as
expecled.

Tests have shown that pre-
amplifiers, striplines and micro-
connectors of the kind to be used
in the final detector work
together to give fast readout with
low noise.

It is possible. in a cryostat
cooling the assembly to 180° K
with nitrogen gas, to achieve a
readout time of 50ms and a
noise level equivalent to a signal
of only about 30 electrons.

In the Stanford machine, elec-
trons and positrons will collide
with an energy of 50 GeV (giga
electronvolts) per beam. This will
provide a “factory” for produ-
cing zero quarks, which will de-

cay prolifically to charm and
beauty quarks and may even dis-
cover other, so far undiscovered.
heavy quarks.

Only the best for
some thieves

Almost $350 000 worth of new
colour TV sets have gone missing
from a terminal in West Mel-
bourne, and Philips is asking re-
tailers and the public to help Vic-
torian police track down the 236
sets and the thieves.

The CTVs were highly
featured and expensive. The
KR6687 with a 66 cm flat square
picture and remote control. RRP
$1900. was one model and an-
other was the 21CN4763.

This distinctive ebony-black
CTV with a 51 c¢m flat square
picture and full remote control.
RRP $1200. has not vet been re-
leased.

Group general manager of
Philips Consumer Products, Mr
Larry Wilton, said that because
the second model had not been
available on the Australian mar-
ket. thieves could have trouble
disposing of their haul.

Philips has passed all serial
numbers to the police and asks
anyone with information to con-
tact the Victoria Dock CIB or
their nearest police station.

Although this was a TV crime,
Philips did not say that the cast
of Cop Shop had been re-
assembled to help find the miss-
ing sets.

Sydney stages show
next March

More than 90 per cent of avail-
able space has already been
booked for ELENEX Australia,
the Australian International Elec-
trical and Electronic Industries
Exhibition, to be staged for the

first time March 14 to 17 next
year at Darling Harbour. Sydney.

The show will be open from 10
to 6 each day.

Organised by Australian Exhi-
bition Services (AES), the show
expects more than 130 local and
overseas exhibitors. These in-
clude Siemens, Auslec Industrial,
HPM Industries. Mayer Krieg,
3M Australia. Square D and
Anitech.

AES said that AEEMA (Austra-
lian Electrical and Electronic
Manufacturers Association) had
endorsed the show.

There will be group stands
from several countries including
the UK, Spain and Finland.

Parameters will exhibit a
broad spectrum of equipment,
emphasising new products in-
cluding oscilloscopes from BWD
and Grundig, logic analysers
from Gould and analysing re-
corders, digital power meters
and insulation testers from
Yokogawa.

Look for cables, opto-
electronic indicators, connectors,
test and measuring instruments,
sensors/transducers and work-
shop equipment on the Radio
Spares Components’ stand.

Coltronics expects to show the
IR-300 infra red reflow systems
from Electrovert and a Lasar
fault simulator for test equip-
ment from Teradyne.

AES said response to this first
show was so good it was already
allotting sites for a second exhi-
bition in Melbourne, May 27 t0
30. 1990. and ELENEX would al-
ternate between Sydney and
Melbourne.

AES is on show at the 3rd
floor, Illoura Plaza, 424 St Kilda
Rd, Melbourne, Vic 3004 2
(008)33 5010.

Omron chooses
ACD Elektron

About to enter a new phase of
growth, Omron Electronics has
appointed ACD Elektron as its
Australian distributor for its
OEM products.

These include pc board relays,
photo micro sensors and small
switches.

Elektron is an operating div-
ision of Advanced Component
Distributors, which is a subsidi-
ary of University Paton.

Jemal appoints
Queensland agent

A Perth-based company that
specialises in designing ana-
logue, digital and microprocessor
circuitry, software and CAD pc
board art, Omnitronics, will now
represent another Perth-based
company, Jemal Products, in
Brisbane.
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Contact Mr Phil Lonsdale, 25
Donkin St, South Brisbane, Qld
4101, for inquiries about pc
boards, single. double and PTH.
membrane switches, precision
metalwork, screen printing and
assembly @& (07)846 2446.

Petersen and
Poulsen celebrate
70 years!

Birthday greetings are sent by
Ortofon to all the people the
company has been correspond-
ing with over the years. This re-
verse procedure marked the
company's 70th anniversary, on
October 9.

Founded by two Danish engin-
eers. Axel Petersen and Arnold
Poulsen, in 1918, with the aim of
developing a  synchronised
sound system for films. the com-
pany was first named The Elec-
trical Phono Film Co.

In 1923 the first sound film
recorded indoors was shown in
Copenhagen. and the next year
came the first recorded outdoors.

The first 16 mm sound camera
appeared in 1938, and the com-
pany went on the develop micro-
phones, oscillographs. optical in-
struments and similar equip-
ment, and a revolutionary cutter
head for gramophone records in
1946.

Two years later came the
world’s first moving coil pickup
cartridge. and then Ortofon A/S
was established as a trading
company under its renamed

parent: Fonofilm Industri A/S.

The company has greatly ex-
panded with worldwide sub-
sidiaries and agents, and while
still producing high quality pick-
ups. also makes a power ampli-
fier. Scan Micro diamond stylii
and audio instruments.

Philips, Fluke,
alliance

Fluke and Philips have allied in
Australia and New Zealand in a
move that has worked success-
fully in the USA and Europe to
enhance test and measurement
sales.

Philips said the alliance of-
fered single source supply of a
wide range of proved equipment
plus the wealth of knowledge of
local customer requirements.

The manager of the Test and
Measurement group of Philips
Scientific and Industrial, Mr Tim-
othy Wortman. heads the group
selling Fluke and Philips prod-
ucts.

He said Philips was able to
supply solutions to many more
test and measurement problems.
and for systems applications,
customers could now buy a com-
plete package of compatible test
equipment from the one sup-
plier.

“This package can even con-
tain an IEEE 488 bus controller
and software.” Mr Wortman
said.

The Australasian head office
for Philips Test & Measurement

has moved into larger premises
within the same centre court
complex at 25 Paul St North, at
North Ryde, Sydney.

The phone number is un-
changed.

In  Victoria the Test &
Measurement group is now in
the Philips complex at the Tally
Ho Technology Park at Burwood
East ‘& (03}235 3666.

Award winner

Winner of the inaugural Austra-
lian Telecommunications and
Research Board award is Dr
Robert Minisian. a senior lec-
turer in electrical engineering at
the University of Melbourne.

The award is a medal and a
price of $2500.

The board was called the
Radio Research Board until 1985,
and has sponsored research by
promising physicists since before
World War II. It is supported by
the CSIRQO, telecom Australia.
OTC and the Department of De-
fence.

CSIRO Institute director and
board chairman Dr Bob Frater. in
presenting the award said the
granting of the award to Dr
Minisian reflected the import-
ance placed on innovative
technologies.

Applications for the award are
sought in November each year
and applications for 1889 are
now open.

Inquire at the CSIRO Institute
of Information and Communica-
tions Technologies. 105 Delhi
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Founding engineers Axel Petersen and Arnold Poulsen, who began the Electric Phono Film Co. ~
parent of Ortofon — in 1918.
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Rd, North Ryde, NSW 2113 @
(02)887 8222.

Fibre optics bonds
communications

Telecom is reported to have
“pulled out all stops™ to install its
fibre optics communications sys-
tem called Optical Fibre Optic
Customer Access Service
(OFCAS) a year before expected,
but the job was for the Bond Cor-
poration.

The 50 storey R&l Tower in
Perth became the first in Austra-
lia to get the system, and the
company is looking to install the
system in the proposed new
building in Sydney. at Chifley
Square.

The installation allows high
speed data rates of high capacity
while error-free. The fibres are
duplicated and if a circuit is
broken the system immediately
switches without interruption.

The transmission equipment
will operate at 34 M bits/sec and
multiplexing equipment that
would divide this into 16 x 2
Mbit streams.

The first configuration of the
OFCAS will provide for the
building: 2 x 2 Mbit streams for
digital tieline links between
PABXs in the company network;
10 x 2 Mbit streams for the public
switched telephone network ac-
cess; and 4 x 2 Mbit spare for ad-
ditional services.

The infrastructure for the
OFCAS can be readily refigured
with some more equipment to
give much greater transmission
capacity for future wideband
communications such as video
conferencing and high definition
video.

New MD boots up
old retailer

Newly appointed managing di-
rector of Ritronics Wholesale
and Rod Irving Electronics, Greg
Boot takes over from Rod Irving
who has resigned to concentrate
on his real estate interests and
“enjoy life a little more".

Mr Boot has been a director
and shareholder of he company
for five years, running Mel-
bourne City Retail as well as
being managing director of Soft-
ware Express.

Key breakthrough
in access control

Designed for single or multi door
access control, Voicekey is said
to be a completely stand-alone
speech verification system.

It needs no keys or cards. nor
central computer, while claiming
to offer simple operation for
users and better security for
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managers in a more manageable
system.

The user inputs his or her PIN
to a membrane keypad and
speaks one word of their choice
into the built-in microphone to
gain access.

The PIN and spoken word are
administrative only and can be
disclosed without breaching the
system’s security.

Units are available with up to
225 users in the single door con-
figuration or up to 1000 in the
network versions.

Standard features include 10
time zones, three security levels.
duress and forced entry alarms
and full audit tracking of events
which can be stored internally
for later down loading to a print-
er or the unit can print live.

Daily fluctuations in voice pat-
terns automatically update the
users' speech profiles, so use im-
proves the system.

Voice-activate MTI Equipment
for more information at 2-35
Shearson Cres., Mentone, Vic
3194 @ (03)584 2699.

Elmeasco and Tech-
sales merge

Elmeasco Instruments and Tech-
Sales, which were both members
of the Tech-Rentals Group, have
merged. The move is expected to
strengthen the company's mar-
ket position as they had largely
complementary product ranges,
with little overlap.

The merger was effective from
November 1. There is no truth in
the rumour that they're to be re-
named Melmac and all sales
staff’s names changed to Alf.

Amplifiers galore

Making big noises in places as
far apart as the Sydney Opera
House. Federal Parliament and
the Sydney Power House Mu-
seum, Murray Amplifiers has just
finished three contracts for sup-
plying 2844 audio amplifiers for
those places worth more than
$2.5M.

Acting as a sub-contractor to

the Australian Broadcasting Cor-
poration, Murray Amplifiers de-
signed and made more than 5000
items of audio equipment for the
new Federal Parliament house.
These are used for broadcasting.
sound reinforcement and PA.
Most of the equipment was de-
signed to specific ABC require-
ments.

There were more than 900
special purpose microphone am-
plifiers, more than 1200 distribu-
tion amplifiers and 176 power
amplifiers. Other items were
stereo headphone amplifiers.
panning control amplifiers. audio
switchboards. connector boards
and power supplies.

Innovative speaker systems
were designed and constructed
to cater for the particular acous-
tic environments of the various
halls. Conventional speakers
were used as well as directional
and broad coverage arrays.

The company designed and
supplied 76 power amplifiers and
50 sound distribution amplifiers
to the Sydney Opera House. The
model MA538L power amplifiers
delivered can each supply 300 W
into 4 2 and 150 W by a 100 V
line output.

The sound distribution ampli-
fiers were specially designed for
the Opera House and incorpor-
ate a peak programme meter, re-
mote gain control and transform-
er isolating options.

The Power House Museum in
Ultimo. Sydney. has received
more than 100 Murray Amplifier
monitor amplifiers. They are
used to provide audio to many of
the exhibits throughout the

building.
Other equipment used by the
museum  includes MAS538C

power amplifiers and MA637 re-
mote gain interface units. The
power amplifiers are used for
high level sound needed by the
no. 1 steam locomotive, while
the interface units are used with
infra red detectors to control
sound level depending on the
presence of people at the various
exhibits.

Old radios again

With interest in valve radios
riding high. there are two books
from New Zealand vintage radio
enthusiast John Stokes, obtain-
able in Australia, which may
help feed the habit of the vac-
uum slate brigade.

There is "70 years of Radio
Tubes and Valves”, which is a
guide for electronic engineers.
historians and collectors. It de-
scribes the history of the thermi-
onic valve. also known as a “vac-
uum tube™, and talks of the great
valve companies: Cossor,
Mullard, Raytheon. RCA, QRS.
Grigsby-Grunow.  Schickering,
Westinghouse, Philips, General
Electric and more.

This is 256 pages. ISBN o0-
911572-27-9 in hardback and
ISBN 0-911572-60-0 in softback.

Mr Stokes’ other work is "The
GColden Age of Radio in the
Home", ranging from when solid
state was a catswhisker and crys-
tal, through the pre-TV radio
which in the 30s and 40s became
the centre of the home, through
to the resurgence of solid state in
the late 50s.

Although  mainly  written
around New Zealand radio, there
is a wealth of detail on the im-
ported Australian, American and
British sets imported before
World War Il.

These are obtainable in Aust-
ralia from the Orpheus Radio
Museum, RSD, B98 Ballarat, Vic
3352 or Resurrection Radio, 14
Chapel St, Windsor, Vic 3181.

Gas meter readers
computerised

A specially designed handheld
microcomputer will make read-
ing hard-to-find meters a gas for
the Australian Gas Light Co. of
Sydney.

The 80 Itron Datacap portable
computers can read a small de-
vice called a Hexagram which
conveys readings from gas
meters not readily accessible to
the 48 meter readers with AGL in
Sydney.

AGL said 40 000 meters. or 10
per cent of all Sydney’'s meters.
would ultimately be read with
the Hexagram.

The device reads consumption
data from a gas meter and uses a
two wire to deliver the informa-
tion to a small device called a
ScanDisc. This is mounted out-
side a building or inside a win-
dow. The portable computer,
with a scanner, gets a reading
within 6 cm of the ScanDisc.

Sydney meter readers will get
the computers before Christmas
with other AGL operations in
NSW to follow.

The meter reader sets out with

data relevant to the daily round
loaded into the handheld com-
puter from an IBM pc in a zone
office.

The screen shows customer’s
name, address and account num-
ber. meter number and location,
plus even warnings about un-
friendly dogs or other special in-
structions.

The day's readings. usually
about 300. will be transmitted to
AGL's mainframe computer for
overnight billing and posting.
This will reduce the time be-
tween reading the meter and
billing the customer from four
days to one.

Sydney forms Audio
Engineering section

Meetings are planned every two
months. for Sydney's newly-
formed section of the Audio En-
gineering Society. These meet-
ings will be various technical
seminars, facility tours and social
functions.

The inaugural meeting, at-
tended by 70 audio profession-
als, toured the anechoic cham-
bers, reverberation rooms and
the plane wave tube at the
National acoustic Laboratory,
Chatswood, Sydney.

The second meeting was at
Transound Systems, Chippen-
dale, Sydney, as a two-part
meeting that opened with a tech-
nical lecture on the Application
of Digital Filters to Loudspeaker
Crossover Networks, presented
by post-graduate student Miss
Rhonda Wilson of Sydney Uni-
versity.

Mr Richard Priddle showed 35
members and visitors around the
new Transound facilities that in-
clude a purpose-built listening
room, workshops for designing,
making and testing loud-
speakers.

The society is an international
organisation now in its fourth
decade with a membership of
10 000 worldwide.

A third meeting was scheduled
for December at the Australian
Film., TV and Radio School.
Epping. Sydney.

Officers are: chairman., Mr
Andrew Horman (Rebel Audio):
secretary. Mr David Hudson
{Amber Technology): treasurer,
Mr Karl Seglins (Amber Technol-
ogy): promotions, Mr Leon Hart
(Studio Supplies): education, Mr
Rod Reilly (The PA People): and
seminar  co-ordinator.  Glyn
Adams (University of Sydney).

Contact Mr Andrew Horman
6 (02)713 6866 during office
hours or write: The Secretary,
Audio Engineering Society, PO
Box 91, Brookvale, NSW 2100.
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Technology Update

Electric vehicles -

technology?

Ben Furby

a bypassed

Part 1

Why haven't electric vehicles supplanted the fossil fuel burning car? Well, it's not a matter of
adapting a newer technology to an older technology, which is where many past electric
vehicle designs have failed. “Appropriate technology' is the key.

Solid-state electronics, partly through the thyristor, has done
a lot to make electric vehicles (EVs) more practical through
economising battery energy and more sophisticated solid
state control systems have allowed experimenters to try
motors other than the classic dc series motor, and various
power-saving variations.

At the same time, research has been improving the classic
lead-acid battery, and developing new storage cells. Nor are
Australians generally aware of what their fellow countrymen
have achieved in original EV design. Yet, despite many advan-
tages of the EV, only a few dozen are seen on Australian
roads, posing the guestion: *Why?"

In this article, the first of two, Associate Editor Ben Furby,
who has been interested in EVs for 15 years, looks at the
state of EV art in Australia. As well as reporting the technical
achievements in Australia and New Zealand, however, he
points out some of the social and political problems and en-
trenched opposition inhibiting our capitalising on the inven-
tive work of Australians.

The point being, that technical excellence is not always
enough to get a good idea off the ground, and that technology
does not exist in a vacuum.

This is a lesson all technical people have to learn to live
with, and the Australian EV saga is as good an example as

any.

AFTER OWNING — or being a slave to — some three motor
cycles and 13 cars, I emancipated myself 11 years ago from
working to keep my current fossil-fuel burner/air and noise
polluter in the state to which it was accustomed, by selling the
thing and relying on public transport, an occasional hire car and
lifts, plus Shank's Pony.

My life has been much more tranquil and financially better
since | threw off the motor vehicle chains, which make a state
of mind where your mental horizon is so limited you cannot see
beyond life without a motor car.

I think my revelation occurred one night in North Sydney.
when I was watching a whole street of cars patiently pulsating
before a red traffic light. “What,” I asked myself, "Would you
do if you discovered oil? How would you make a buck out of
your discovery?”

Well, one idea would be to design a device that used your
liquid fossil fuel to do some work, like a vehicle for transport.
But the touch of real genius would be to invent a vehicle that
not only used your fuel while it was moving, but burnt it when
it was not moving. After all, it's not called "idling" for nothing.
EVs do not use fuel when they are standing still, and steam cars
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use very little: over a prolonged stop. only an occasional squirt
to keep the boiler pressure up.

Historical perspective

If you were to go back to the heady days at the end of the last
century, when Daimler and Benz and de Dion were toying with
these noisy, smelly, unreliable petrol vehicles, you would find
that in 1899 a motor car at last broke the one mile in one minute
barrier, a preserve previously the exclusive property of crack
railway trains.

This vehicle was the ""La Jamais Contente’, a French car driv-
en by the Belgian Camille Jenatzy, who achieved 65.82 miles
per hour (105 km/h) on April 29, 1899. (This day and month
achieved further fame 27 years later when I was born. B.S.F.)
Another authority gives Jenatzy's speed as 68.8 mph (110 km/h)
and adds that the vehicle unofficially achieved 75 mph (121
km/h).

However, the vehicle was electric: no contemporary internal
combustion vehicle (ICV) could have achieved anything like
that speed, and probably its big ends and crankshaft would
have collapsed at half that speed, let alone the valves that
would have dropped into the cylinders and so on.

So: smooth and relatively silent, the EV was ideal town trans-
port. suitable for doctors on house calls or ladies visiting
friends. Town and city roads at that time were not sealed or
contoured to anything like today's standards, and country roads
were usually little more than dirt tracks churned up by horses’
hooves. The fragility of the early pneumatic tyres for motor ve-
hicles was another reason for not venturing far from your town
or city in your car, if you could avoid it.

People travelling between towns used the excellent railway
services in Britain and Europe. In the USA the almost non-
existent inter-city tracks discouraged country motoring, es-
pecially when you consider there was usually a train service.
So if you depended on trains between cities but looked for per-
sonal transport close to home, the EV had it all. Instant starting,
noiseless and smokeless running, no involved gear changing or
temperamental clutches and crash gearboxes. Short running? —
No problem, just down to Fortnum and Mason's or Selfridges
for shopping, tea at the Savoy. and a quick run back to Kensing-
ton. Short running in the cities and towns ideally suited the
smooth-running, near silent, smokeless EV.

In 1900, the last year of the 19th century, 4200 cars were sold.
Of these, 38 per cent were electric, 40 per cent were steam,.and
only 22 per cent were ICVs. Also smooth, gearless, with a more
than a century's development to make it reliable and efficient,




Sydney-designed, the Townmobile battery electric bus can carry 116 passengers on a circular inner city route for four hours on
tne battery charge. The designer, mechanical engineer Mr Roy Leembruggen, played a considerable part in designing Sydney’s
original double-decker suburban trains. One objection to the Townobile by the NSW Government’s Urban Transport Authority

was that the prototype was not fitted with a lock on the door! Other objections needed only slight design changes which were

well within existing technological practice.

and with enormous power, the steam car was another contend-
er at the turn of the century for the King of the Road stakes. The
Stanley Steamer was to be the first vehicle to break the two
miles a minute barrier: in the USA on January 24, 1906. driver
Fred Marriott reached 127.6 miles per hour (204 km/h).

The next year Marriott and the Stanley Steamer returned.
With a flying start for a measured mile. together thev crossed
the start line at 190 mph (304 km/h), worked up to 197 mph
(315 km/h) and then hit a rock on the Daytona beach. At that
speed, the Stanley Steamer became airborne and flew for near-
ly 35 m before writing itself off in a crash landing! Fred
Marriott, the fastest man on earth at the time, survived and
lived to an honourable old age.

Now given the early pre-eminence of electricity and steam,
how did these grand personal transport vehicles become sup-
planted by such a mechanical monstrosity as the ICV? A two
cylinder, double acting steam engine and an electric motor are
self-starting. Who would bother with a vehicle that could not
start without being wound up first. a feat needing a fair bit of
muscle power and dexterity?

The first step for petrol was Charles Kettering's invention of
the self starter in 1911. The starter took starting and driving a
petrol noise factory out of the strength of a chauffeur or a strong
male into the world of gentlemen and ladies.

Even after the self-starter, New York, for example. in World
War | years was an electric vehicle scene. Not an offshoot of
Prohibition but concurrently with its introduction came more
powerful and reliable petrol burners that began to leave EVs be-
hind while at the same time in the USA and elsewhere inter-
city roads improved.

Let's stop for a moment to look at some of the pros and cons
of the three basic fuels and their users. The EV usually used the
dc series motor, which, like the reciprocating steam engine.
exerts greatest torque at lowest revolutions: this means that at
starting. when the need for torque is greatest, EVs and steam
cars can exert the most torque without expensive, space and
efficiency-consuming gears, and a fragile clutch.

EVs have been limited in range: the payload versus overall
weight is relatively small. To match the acceleration of ICVs,
batterv-powered EVs take more power out of their batteries.
However. when it is accepted that battery power and therefore
range will be sacrificed to match petrol's acceleration. most EVs
will leave the ordinary car for dead at a traffic stop getaway.

Automatic transmission

There was an EV here in Australia 11 or 12 years ago: the En-
field. The performance of this vehicle was far below that of
ICVs, and like bicycles, joggers. elephants, camels. pedestrians
and horses. it was not “traffic compatible” in ICV-dominated
streets. Donkeys are traffic compatible. but only because they
are driving ICVs who are prepared to put up with this clutching
and gear-changing performance. or to pay more for “auto-
matic” transmission.

“Automatic™ transmission? Who on earth would clutter up
their vehicle with silly and expensive. energy-wasting and
complicated gears and clutch when EVs and steamers did not
need them? And then to cap the whole idiocy with the further
complication of “automatic” transmission!

Surely. a lot of car designers missed their vocations. when
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“La Jamals Contente’’, the French EV that in 1899 was the first road vehicle to power through the one mlle a minute speed
barrier. (Photo: Museé National du Chateau de Compelgé.)

there are all those drivers just waiting for good keen men and
women to sell them the Sydney Harbour Bridge and shares in
the Westgate Bridge too, after they have been conned into buy-
ing ICVs.

The Enfield sort of experience taught EV designers they had
to design cars that would compete with ICVs in acceleration,
top speed (within town limits) and braking. But consider the av-
erage family in an Australian city and their requirements for
personal transport. The commuter — man or woman — who
drives a kilometre to the railway station each day plus three or
four more kilometres each weekend to visit the club or go shop-
ping, has little need of range. A housewife and mother uses her
vehicle for only a few kilometres each day to run the children
to and from school, do some shopping and visit friends. This
short running wastes fuel and, incidentally, hurries the mech-
anical demise of an ICV.

Yet such a car-owning family will buy an ICV with a 400 km
range, instead of an EV with a 80 km range, because they occa-
sionally go for a spin in the country and drive away on holiday
once a year. Some time working out expenses would show it
more economical to own EVs, more cheaply fuelled, and with a
life expectancy of 15 to 30 years, and to hire a petrol burner for
the monthly visit to parents in the Blue Mountains and the
yearly holiday trip.

Steamers

Of course, farmers and company reps and others need ICVs
with their greater range, so there are plenty of transport appli-
cations better served by an ICV — or better still, by a steamer.
By the same token, EVs would serve some commercial applica-
tions better. A classic is the English EV milk delivery waggon, a
familiar sight in British cities. Not surprising, when you know
that there are 50 000 of them. Or, think how EVs would be ideal
for meter readers (gas or electricity). Low speed, stop-start: this
is ideal for an EV but anathema for an ICV, which wastes fuel
prodigiously and rapidly wears out its motor and transmission
in this type of service.

Steam cars lost out to petrol because it took longer for them to
raise steam. Stanley Steamers used to take about 10 minutes
each morning. It could be argued that 10 minutes was only a
fraction of the total time in a two or three hours’ drive, as it
would be today if you were driving from Sydney to Newcastle,
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but it was a different matter in a 15 or 20 minute journey around
town in motoring’s early days.

There were cars with flash boilers which took only a minute
or so to raise steam, and in Australia Ted Pritchard a few years
ago got his steam raising time in his steam car from cold down
to 35 seconds. Once the boiler was hot, the steaming point was
reached much quicker when you started again after stopping
for quarter or half hour periods.

Just one more advantage of the steamer is that it is not critical
about fuel. Petrol, kerosene, a, CNG, NPG or home-grown etha-
nol (alcohol) and others will any of them have a steamer merrily
trundling down the Princes Highway at a rate of knots, smooth-
ly and silently. Only relatively small changes to the burner and
fuel injecting system would be needed.

The other objection to the classic Stanley Steamer was that it
did not condense its steam, but exhausted it to air. So every 100-
150 km you had to stop and fill up the water tank. This was a
lesson not lost on Ted Pritchard, whose condenser-fitted steam
cars needed only a glass of water to top up every 1000 or so
kilometres.

Because of their starting torque, the steamers need no gears.
A lever quickly alters valve timings to provide a forward-
reverse action that again does away with gears. Watching Ted
Pritchard forwards-reverse/forwards-reverse into a parking
place, with a flick of the fwd/rev lever and a touch on the accel-
erator was a delight which made you wonder why ICV drivers
go through the declutch/change gear/clutch/accelerate dance
they do.

The fwd/rev lever in the steamer saved brake wear and tear.
When you saw a red traffic light looming up ahead, or some
other reason for slowing down, you just moved into reverse.
The car slowed down smoothly and controllably, ending with a
light tap on the foot brake. EVs can do a similar trick with "re-
generative braking”, to be discussed in the second article. Not
for nothing is the foot brake in EVs and steamers called the
"‘emergency brake”.

Now doing away with gears means no clutch, which means
no obtrusive swelling of gearbox and clutch housing in the
middle of the car under the dash. Also, every stroke in a double
acting steam engine is a power stroke, so a two cylinder
steamer is as smooth as an eight cylinder petrol burner. Smooth
power = less vibration = less dead chassis mass to absorb vi-
bration = more efficiency. No gears: more efficiency, smooth




Not traffic compatible:
the Enfield electric car.

acceleration, less driver hassle, and less wear and expensive
tear on the whole thing.

Because you convert a steamer’s fuel into heat in a chamber
designed to act as a heat converter and nothing else, the ex-
pansive potential of the steam is converted into mechanical
power in a device dedicated to that purpose and no other. This
process is more efficient and creates less atmospheric pollu-
tants. In an ICV you make the cylinder work as a heat generator
for the fuel and as a power converter for the ensuing expansion,
with the usual penalty of inefficiencies that result from a com-
promise.

Mass transport

The steamer has been discussed to highlight the appalling mis-
take we have made by committing ourselves to the ICV for long
distance transport. But returning to EVs, stepped resistor power
switching in the pre-solid state era was inefficient, wasting
valuable battery power in heat instead of powering the vehicle.
Memories of trams of the time before Melbourne got its present
thyristor-controlled fleet remind us of the leaps in acceleration
as the driver ran up through the resistors: perhaps a little too
fast?

At this point an inherent superiority of electric power over
internal combustion should be cited. In trolley buses, where the
fuel is not loaded on board the vehicle to subtract from the
payload, the vehicle is not constrained to preserve battery
power by restricting acceleration. Thus the “gradeability” —
the speed of climbing hills — of trolley buses always far ex-
ceeds that of diesel buses. They are smoother, less demanding
to drive, and because they do not shake themselves to pieces,
have a life expectancy usually of 30 years, compared with a
diesel bus’s 12 or 15 years.

Just take a flight across the Tasman and ask the men and
women who drive hilly Wellington’s “Big Reds” — the city's
mixed fleet of diesels and trolleys — whether they prefer trol-
ley or diesel. Or if you want a holiday further afield, go to hilly
Seattle in the USA and ask the citizens why they rebelled
against their city council for letting the trolley bus system fall to
pieces and daring to foist smelly and inefficient diesels on them.
They compromised by allowing a temporary diesel fleet for two
years while new trolleys were instituted.

Only two years saw the diesels condemn themselves as Sea-
ttlians who were used to soaring up hills speedily, without vi-
bration and smoke, had to endure buses that crawled uphill
with great noise and effort. The new trolleybuses were thank-
fully received in Seattle.

Two hilly cities have shown they prefer EVs in the form of
trolleys. The Russians are great trolleybus users, with even trol-
ley trucks where they have fixed routes to cover. The
Hungarians have made trolley bus exporting quite a useful little
industry. Although Australia has an interesting trolley bus de-
sign (see next article) it would never occur to us to commission a
few trolleys and lay the foundation of an export industry?

— Oh no, it’s easier to dig up coal and iron ore and flog it off
to someone who will make things they then sell back to us. And
you can't eat trolleys like beef or shear them for wool, so what
would the farmers do for a crust? No, what's good enough for
grandad's good enough for Aussies. You don’t have to stop the
world for us: we got off years ago. . .

Who not more EVs?

Well, if the arguments against ICVs are so good, why haven’t
we more EVs? First, I am not suggesting some sinister plan by
the oil, car and tyre companies. These people usually follow
normal commercial practices to protect their investments and
markets. New Zealand, rich in gas, coal, hydro power and etha-
nol potential for its own needs but without oil, was far more
badly hit than Australia by the *“energy crisis” of the 70s. So it
seemed a good idea to encourage Kiwi motorists — and particu-
larly commercial fleets — to change to LPG and CNG.

And it was a good idea, except that the NZ energy authorities
found that people were reluctant to change. Their attitudes had
to be researched, and the programme of gas substitution for oil
had to include a large amount of consumer attitudinal educa-
tion. Note, for example, how whenever a gas-powered vehicle
in Australia burns in an accident the newspapers, TV and radio
will highlight that the vehicle was fuelled with gas. That petrol
in light thin-skinned tanks is more dangerous in a crash does
not see “petrol-powered” automatically mentioned in reports of
burn-ups of petrol fuelled mobile atmospheric polluters.

Another reason is the enormous supporting infrastructure for
ICVs that has grown over the years. If you were to get half
Australia’s vehicle fleet changed to EVs in the next 10 years,
garage attendants would have to relearn their jobs to refuel
EVs.

Mechanics would have to go back to school to learn about
electricity and how to service EVs — which need only a frac-
tion of the maintenance of ICVs, by the way — so you're into
redundancy payments and sackings. Half the mechanical en-
gineers in town and city bus fleets would have to find new jobs
and be replaced by electrical engineers.
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XMAS
BONUS!

Build yourself a door-
bell and we’ll throw in
an extra 8 Xmas
tunes: FREE!

What a great bargain: just in time
for the festive season! You can
build this superb new musical
doorbell , with 16 popular
evergreen tunes, and we'll also
include FREE a second tune chip
with 8 extra Christmas tunes and
Carols! What a fantastic project to
build -and now you'll really
impress the friends and rels this
Christmas!

16 Tune
“Standard”’
Repertoire

* Twinkle Twinkle ® Eency Weency
Spider ® Santa Lucia ¢ Are You
Sleeping ® London Bridge

¢ Butterfly ¢ Coo Coo Waltz (2)

® The train is running ® Coo Coo
Waltz (1) e Lullaby ® Clementine ®
Rocka-a-bye-baby e Little brown

Bonus Xmas
Tunes!

® Jingle Bells® Santa Claus is
Coming to Town e Silent Night

* Rudolph the Red Nose Reinder
® Joy to the World ® We wish you
a Merry Christmas ¢ O Come all
ye Faithful ® Hark the Herald
Angels Sing

This chip normally $10
extra: This month FREE!

NORMALLY $49.95

jug ® Long Long Ago ® Mary had a
little Lamb @ Dream of Home and THIS $3 95
Mother Catk-2726 MONTH g
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What break, you say! OK - why not take advantage of the
couple of days off to build yourself a great kit. Like these
superb hi fi speakers, for instance:

Compact Book You'll need:

shel 3ystem An enclosure pack

50
Put them together in a (k-4000) 212 -
night or so - and you'll Two Woofers (K-3998) 59
have a great pair of Two Tweeters (K-3999) $133%0

PR

speakers rated at approx. v /
40 watts cont (100W Norma"y great Q
max). /}II you need (ijs. at 3249 ;

some glue, a screwdriver

2nd a bit of tin&e. i value

fmen, © Y% THIS MONTH ONLY $229
More great kit savings . ..

Home Alarm Optical MotionfE .

Motion Detecto,

Detector

Nifty little idea for
security alarms, etc.
Photosensitive IC
senses changes in
light level when
someone walks in
front of it. Neat - but
effective! Cat K-2721

Normally $27.95
THIS MONTH: $199%

Build your own alarm controller
and really save - AND p

only you will know
the parﬁcular system
you've built. It's easily
good as most
commercial
alarms, too!
Cat K-3424

Normally $149.00
THIS MONTH:

99
Walkabout Wadio

Why build yourself an AM radio when you can

buy one - possibly even cheaper. Just for the fun
of it! PS - Betcha this ‘
beats the pants off one  Normally S19.95i

you'd buy! \
Cat K-2720 THIS MONTH: $99%

- RITSN A .‘:‘.‘f."

Masthead Amplifier
Crook TV signal? Build your own masthead
amplifier and fix it! Ver?' simple to build,
comes complete with all hardware, power
supply, etc. Easy one night project. Cat K-5800

Multi-Purpose Pre-Amp |

Here's versatility! EA's ingenious new pcb is adaptable to just about any
preamp - or the power supply for same. Whatever you want in audio |
preamps - you've got! Short form kit - includes pcb, op-amp etc; {ou supply
passive components depending on type of preamp you want. Cat K-5010

5995

;@;:).;;

Proximity/Motion Detector

Anather new one from AEM. It's an oscillator which reacts to bodies (yours,
anyones!) -up to 20 metres away. Adjustable sensitivity down to
centimetres. Think of the applications! Cat K-8100 83695

4
——

Remote Switch Transmitter

A really worthwhile add-on to for car alarms, etc etc.
Suits the devices recently described in Silicon Chip -
this kit is for the transmitter only. (EG a spare, one
for your partner, etc etc). Cat K-8150

81 695
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TELETEXT

for your existing TV set!

* Not a kit — it’s ready built
and tested. Just plug it in!

® Uses ;our VCR tuner to save
you $$$.

* Hundreds of pages of the
latest news, sport, finance,
weather, information . . . all
free!

¢ Also receives "subtitles” or
closed captions for hearing
impaired.

* Easy to use!

* Designed and manufactured
in Australia, with full service
back-up through Dick Smith
Electronics.

¢ Infra-red remote control
INCLUDED at no extra
charge!

WHY BUY A
NEW $1100
TELETEXT TV?

ony °979..
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At last! Now you can receive Teletext — without going to the
huge expense of buying a new Teletext TV!

Haven't seen Teletext yet? You’re missing out on the latest
news, stock exchange and financial information, sport results and
TAB information, weather reports and forecasts, even

recipes, jokes and much, much more, It comes to you
absolutely FREE — courtesy of the Australian Television

Network.

On a normal TV, it's the little colour flashes you see in the

black bars between picture frames when your TV “rolls”. Unless
you have a Teletext TV or decoder, you don’t even know
they're there!

And don'’t forget, most stations transmit popular programmes
with subtitles for the hearing impaired. This Teletext decoder will
let you see subtitles too!

Until now, you've had to buy a specially equipped TV to

receive Teletext.

Now you can buy just the Teletext decoder — and keep your TV
set!

It’s not a kit — it's ready to go. And because it plugs into your
video cassette recorder, costly duplication of the tuner section is
eliminated. So you save!

Isn’t it time you had the benefit of Teletext in your home?
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The Townmobile

Sydney transport engineer Mr Roy Leembruggen engineered
and built the Townobile battery bus several years ago, and has
not yet succeeded in having it accepted. Now the essential fac-
tor in Mr Leembruggen’s development is that the battery bus is
only the hardware in his plan for revising inner Sydney's public
transport. Unfortunately most people get hung up on the mind-
boggling — to them — idea of an electric battery bus, and can’t
get their tiny minds beyond that to grasp the total concept of
Mr Leembruggen's plan.

However, classically an engineer is defined as someone who
does for one guinea what someone else needs two to do. “Why
not,” asks Mr Leembruggen, "have diesel buses running from
the suburbs to the inner city and unloading their passengers
there? Where those people want more transport they switch to
the Townobiles. Then the diesels can turn around and get them-
selves out of the city snarl and do their proper job of serving the
suburbs, with shorter and more effective running time per jour-
ney, with greater passenger loads?”

He envisages a fleet of 60 Townobiles running through
Sydney’s CBD, through Eddy Avenue, Town Hall. Wynyard,
Circular Quay, and St James and Museum Stations. These are
the present points where buses and ferries arrive at the inner
city from the suburbs.

It is a "hub and spokes” system, where the suburban buses
approach the hub, and passengers then change to the "con-
veyer belt’” Townobiles. Mr Leembruggen points out that at
present glutfuls of diesel buses from the suburbs wend their
ways, particularly at peak times, to the inner city, and then they
snail among multi-bus traffic to Circular Quay or another turn-
around point, dropping off passengers as they travel, more than
half empty for more than half of their inner city run.

No wonder Sydney's state-owned buses lose money! Mr
Leembruggen estimates that 60 Townobiles would release 240
diesel buses to do effective work out in the suburbs. The
Townobile service would see a bus go past each stop at one
minute intervals: "There'd always be one in sight,” Mr
Leembruggen told AEM.

The Townobiles would not squirt poisonous nitrous oxides
and carbon monoxide over Sydney's innocent shoppers, com-
pressed in the dense inner city. The Townobiles would not
need high, battery-draining speeds, so a battery would hold
enough charge for four hours’ running. For second shift run-
ning, Mr Leembruggen has engineered the buses so exhausted
batteries are easily swapped with freshly charged ones in two
minutes: far less time than it would take to refuel a diesel bus.

At this battery exchange station the bus fleet would be ser-
viced and cleaned overnight, although because EVs need so
little service, compared with diesels, the maintenance would be
simple and quick. Mr Leembruggen has taken the existing and
proved technology of mining vehicles with their "electric motor
in wheel” concept.

Tried, tested, dependable

A point here is that this is not some novel, untested technology
which could blow up in our faces and ruin the whole scheme.
The motor-in-wheel has been tried, developed and tested to
complete dependability in mining, which is a much harsher en-
vironment than Australian cities, or even Sydney's petrol and
diesel induced smog. With a motor in each rear wheel, there is
no rear axle, so the bus floor is far lower than in diesel buses:
something bus fleet engineers are most keen to achieve.

Also known as “The Bus with No Steps"’, the Townobile has a
floor height of 350 mm. Compare this with the 750 mm step up
into one of Sydney's diesel buses, which are two tonnes
heavier than a Townobile. It's not only tottering up this step
that the elderly, infirm, or child-encumbered parents find diffi-
cult. It is teetering down as well. The Townmobile also carries
34 per cent more passengers than diesels.
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Based on the proved performance of the electric motor in
traction, Mr Leembruggen plans for the motors to be exchanged
for service once every five years, the operation performed over-
night at his kerbside service base, and taking four hours. This
would be only little more than a matter of changing a wheel.

Compare this with the drama in regularly giving a diesel
loving care and attention to last out five years, and the perform-
ance exchanging the engine in a bus. And while we are at it,
think of the expense too. Taxpayers in NSW are like taxpayers
elsewhere and do not like to see waste. The only problem they
have is to recognise that waste and realise that pressure in the
right places is needed to save some of the wasted resources.

Because the Townobile has two motors and duplicated bat-
teries and electronic controls, if a motor did fail or a control sys-
tem become faulty, the bus can still drive back to base. Anal-
ogous in public transport is the twin-engined aircraft, which
can still fly on one motor if the other cuts out. Of course, this is
another disadvantage for the single-engined diesel bus. It's en-
gine cuts out, and: it’s grounded.

Duplication was a feature in NZ EVs, as in the ac-motored
Canterbury University vehicle and the light trucks made by
NEEV in Christchurch for a while. The Canterbury University
vehicle was a converted Mini, hence no back axle, and ideal for
individual motors to drive the rear wheels. Another advantage
of two motors is easily-designed independent suspension as
well as no axle or differential. Remember that no differential
and gears also means less power loss.

Group up, group down

There is another argument for two motors versus one, known to
diesel railway engine enthusiasts or readers of naval history
and specially submarines. This is the “group up" and *“‘group
down™ practice. The dc series motor draws high current when
starting from stopped. It presents a dead short to the power
source. So classically you used resistors to limit current drain,
progressively taking them out of circuit as the motor speed built
up and a cancelling “back EMF" increased. Modern technology
uses solid state electronics to do the same job more smoothly
and without wasting power in resistors in heat.

Another way, of course, was to start on one 2 V cell or 12 V
battery and step up voltage as speed increased. However, at
slow speeds you can series the motors to increase resistance,
until as they speed up they reach a point where you split them
and run them in parallel off the battery.

While semiconductors have cut out the waste of power in re-
sistors, and made the stepped cell or battery option practical
with automatic sensing and stepping (as in the Flinders car),
grouping up and down still is a useful technique and was used
in the NEEV trucks. This was done by the driver but had the
trucks continued in production electronics would have been
substituted to do the changeover automatically.

Like New Zealand, Australia also had its ac powered EV, the
"“University of NSW" van. Just another example of what engin-
eering development and innovation can achieve, NZ beat the
Aussies with the ac EV spin-off. Having developed the process

Semi-conductor controller for a dc motor system. (Photo:
NSW Dept of Energy.)



of converting battery dc to three phase ac to power the EV, plus
variable frequency to control the speed of the Canterbury Uni-
versity car, the designer, Mr Dave Byers, went on to develop a
series of applications for variable frequency three phase ac
motor speed controls which have been seen in Australian in-
dustry for some years.

Certainly, it might appear that the New Zealanders have
more faith in their inventors than the Aussies. Or is the fault
elsewhere? The management expert, Mr Peter Drucker, writes
that Sweden'’s change from a backward agricultural country to
one of the world’s foremost in technology came about because
of the technological awareness of the country’s bankers. Per-
haps it needs our politicians, bankers, unions and media to
move their minds above sport, wages and beer to the long-term:
like, more than three years — the politician’s span of the length
of the future.

Without becoming involved in party politics, it is possible to
comment — in the context predicated above - that there is a
gleam of light in Australia’s prospects in the Commission For
The Future, our politicians’ first hesitant acceptance of Life Be-
yond The Next Three Years. This three-year hang-up will arise
again in the next article, but in the meantime, turn now to
power generation.

Power generation

One good reason for putting more EVs on Australian roads lies
in the pattern of electric power generation. Where electricity is
generated by hydro, the generators can be switched on and
worked up to put power into the grid within about a minute. So-
lar power advocates please note that hydro generation is solar
power, since it is the sun that lifts water vapour off the sea’s
surface and into the atmosphere, where trees and mountains
can help the vapour fall back again.

So hydro is ideal for peak power generation, where a thun-
derstorm or a cold snap may put a surge of demand on the grid
within minutes. Another reason for seeing hydro as ideal for
peak generation is that if a dam can generate a certain amount
of power all year round, it can also generate twice as much
power even although it works for only half the time.

Where coal-fired generators produce electric power, these
work most efficiently if they work at the same rate all the time.
Therefore the ideal is a mix with thermal generation for the
base — that is, the constant, unvarying, — load, and hydro to
handle the peaks.

Now, the NSW State Electricity Commission charges supply
authorities for their power on a formula based to some extent
on the power used 7.00 a.m. to 10.00 p.m on weekdays. This is
not unreasonable, as the SEC has to recoup its capital expendi-
ture on generating capacity as well as paying for generating
costs and fuel. Therefore each supply authority is usually keen
to sell power at off-peak times, because it offsets the price paid
for the peak period charge.

One ideal use is off-peak water heating. But solar power is
making inroads into off-peak water heating. Another ideal use
would be to charge the batteries of EVs. In the small hours of
the moming, supply authorities would be disposing of their
otherwise unsalable power to paying customers.

Lower Prices

However, at comparative kilowatt rates between electricity and
petrol prices, the EV owners will come out of it with more than
huge grins on their faces: they would be laughing all the way to
their banks. Not only would the EV owners benefit, but more a
efficient use of electricity would enable prices to go down for
all consumers.

While politicians are usually avid for ways and means of re-
ducing taxes or prices, this one has escaped them. Either that, or
it is a bit hard for their brains, which are good for counting
numbers but hot the numbers of EVs that would bring down
power prices.

it might be expected that one of the keenest advocates of Mr
Leembruggen's Townobile fleet in Sydney would be the
Sydney County Council, the local supply authority who would
sell off some off-peak power. This would be a steal. Also, it
would cock a snook at gas, which in Sydney has dropped on to
the home refuelling angle and is pushing the idea of driving on
CNG and refuelling at home.

Where it could do the one-up trick on gas, is that to refuel a
CNG vehicle at home needs quite a bit of gear like a fairly hefty
compressor and other bits and pieces. All you need to refuel an
EV is a battery charger, which is not as expensive, space-
demanding or heavy as a compressor. In fact, some EVs come
fitted with on-board chargers, which again because of solid-
state electronics are not as heavy and bulky as they were pre-
viously.

However, the Sydney County Council, while active to sell
electric power against gas for cooking, does not seem to have
grasped the ready-made market it has going in EV battery
recharging, once these non-pollutant buses got loose in down-
town Sydney’s greatly-polluted atmosphere. &

This first article on Australia’s EVs has attempted to show
there is more to a successful EV than designing an efficient,
practical transport. It is set against a background of industry,
government, media and public inertia. It is also related to the
country’s pattern of power generation, and to the public’s in-
doctrination into selfishly — in many cases — putting private
transport before public, and lack of realisation of the long
term effects of the ICV and its impact on our environment.

The background also notes Australia’s reluctance to foster
new industries at a time our traditional markets are changing.
We do not appear to be keeping up with the rest of the world
and this change.

The second article of this series will describe Australian
EVs in more detail.
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MARITIME COLLEGE

. Courses in /
Maritime Electronics and
Radiocommunication

The Australian Maritime College offers associate diploma courses
in maritime electronics and marine radiocormmunication.

Both are two year, full-time courses. Successful graduates qualify
for awide range of positionsin the public and private sector — on
shore as engineering assistants, technical officers, design drafts-
mf?n, technicians, and communication officers; or at sea as radio
officers.

Both diplomas are recognised by the Australian Public Service
Board and the Australian Institute of Engineering Associates.

ENTRY REQUIREMENTS: HSC or equivalent level passes in mathe-
matics, a science subject and preferably English. Mature age
applicants with relevant experience will also be considered.

FEES: There are nocourse fees. (The graduate tax does not apply
to this award.) Both courses are approved under AUSTUDY.

FACILITIES: The Colle?e is fully equipped with the latest training
facilities to provide students with the practical experience and
technical knowledge required for their chosen career.

FOR FURTHER INFORMATION, CONTACT:

The Admissions Officer
Australian Maritime College
PO Box 986

LAUNCESTON, Tas, 7250

or telephone, toll free (008) 03 0277
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Public Affairs

New UHF TV channels - “public”’
TV broadcasting arrives

Ben Furby

With three commercial TV channels, plus one ABC and one SBS, Sydney added to its

choices last month when two more came on with some *tests”. The new allocations go to
specialist broadcasters, rather like the “community’” broadcast stations on the AM and FM
bands. More channels are set to go on in other areas.

IN REPORTING the two latest telecasters,
VITU and Metro Public television, the
Sydney Morning Herald's TV Guide re-
marked on the lack of publicity surround-
ing the new arrivals’ début on air.

“Neither station has the financial re-
sources of a Bond, Lowy or Skase to gear
the community up,” the Guide said.

“Indeed, their ability to transmit at all
shows how technically simple it has be-
come to set up a television station with
just a videotape player, a transmitter, an
aerial and not much more.”

Actually, Sydney already had a sixth
channel: the Gladesville amateurs have
been transmitting lectures for several
years on channel 35 UHF (575 to 582
MHz) from VK2ATV on Wednesday
nights from 7.30 pm, repeated on Thurs-
day and Sunday nights.

However, we would have to concede
that talks on Ohm's Law and transmission
lines would hardly rate as entertainment
or useful information to the greater part
of the TV viewers and specially those
who use their time to watch classics like
Alf.

While VITU Channel 43 — which is a
consortium of Sydney's four universities
and the Australian, Film, TV and Radio
School — is going to air with two tape
players and a switcher, using a 1972
transmitter feeding an aerial on the Uni-
versity of NSW's tallest building, in fact
there is a lot more to TV than the Guide's
basic station.

Behind the 2-to-5 pm weekday after-
noon broadcasts on Channel 43 are the
not inconsiderable resources of the pro-
duction departments of the Sydney Uni-
versity and the University of NSW, who
are producing the tapes being broadcast.

In the Paddington Town Hall at the
gateway to Eastern Sydney, Metro Public
Television, transmitting on channel 31,
has the resources of studios that began 10

years ago and have been built on and ex-
tended since.

Nor is it only about equipment. Video
co-ordinator at Metro. Paul Scott, told
AEM it was totally different from public
broadcasting on radio. /

£

“In radio you go into a studio with a
reel-to-reel. You've done your interview
and you splice a few pieces together.

“To teach someone to do that is a lot
less time consuming than TV.

“Here, first of all you have to teach

Metro's transmitting antenna uses a PA speaker stand.
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monitors.
them how to operate a camera, and you
have to teach them lighting and sound.

“Then you have to teach them to edit,
and that's a very time-consuming pro-
cess.”

Mr Scott, who has worked in public
radio, said Metro had taught volunteers to
edit for TV. However, Metro has been
going for 10 years and has paid pro-
fessionals on the staff. At present there
are two video co-ordinators, one training
co-ordinator and a video technician.
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