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AFTER 500 PLAYS OUR HIGH FIDELITY
TAPE STILL DELIVERS HIGH FIDELITY.

If your old favourites don’t sound as good as they used to, the problem
could be your recording tape.

Some tapes show their age more than others. And when a tape ages
prematurely, the music on it does too.

What can happen is, the oxide particles that are bound onto tape
loosen and fall off, taking some of your music with them.

At Maxell, we've developed a binding process that helps to prevent
this. When oxide particles are bound onto our tape, they stay put. And
so does your music.

So even after a Maxell recording is 500 plays old, you'll swear it’s not
a play over five. ‘

For further Information on Maxell Tapes
write to Maxell Advisory Service,
P.O. Box 307, North Ryde, N.S.W. 2113

g/ simply excellent
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NO DOUBT many of you have seen the recent ‘advertising’ campaign on television and
in the general press — “have a go, Australia” — aimed at stirring up a bit of national
entrepreneurial drive. Whether the campaign will have the desired effect or not would
be hard to measure, but we wholeheartedly endorse the general sentiments. We're an
Australian-owned, edited, printed and published magazine, and proud of it. One of our
many roles is to bring the activities of electronics manufacturers, distributors, im-
porters and retailers to your attention. We'd like to add to that — ‘Australian electronics
manufacturers in particular'. Every week — no, every day! — we're deluged with press
releases from a diverse range of electronics companies (and the word ‘electronics’
there is used in its loosest sense). Unfortunately, too few of these press releases are
from Australian companies involved in electronics manufacturing.

We've been taken to task recently by a number of readers who have written saying
that we give little pubticity to Australian firms. One letter, prompted by our September
editorial, from a local manufacturer of sound equipment is published on page 87 of this
issue. It echoes the sentiments of many letters we have received on the subject.

There are several facets to the question, however. Firstly, we are unable to seek out
items or stories on companies too often — there is just not enough time or manpower to
do it. But we do make the effort and for us, it is well rewarded, judging from reader
reaction.

Secondly, so many local electronics companies don't promote themselves. It
doesn't necessarily require hiring a PR firm or consultant — a first class idea if you are

big enough to afford it — but a little effort can go a long way. There are a number of
small technical writing agencies around who can assit. It's no use sitting back com-
plaining that the media won't give youa go— it'suptoyouto " . . . have ago". M‘,{

The ball's in your court.

Roger Harrison
Editor
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This book presents the first account of the

'Kookaburra’ and the men who flew the
plane. It describes the harsh conditions

endured by the first aviators in their daring
quests to break records over long
distances, or to carry passengers and mail
across the continent.

This compelling account of great
courage, daring and determination,
gives a fascinating glimpse at the
spirit of excitement which was
evident in those pioneering days of
Australia’s aviation history.

READ DETAILS OF THE KOOKABURRA

GOLD REEF
IT HAS YET TO BE FOUND!

MAKES A
MAGNIFICENT
CHRISTMAS GIFT!

vssmdv ;an per 2 'v of ‘Kookaburi Ul D|CK SM|TH ELECTRON'CS o
. MAIL ORDER CENTRE

Name

P.O. Box 321, North Ryde, NSW, 2113. Ph: (02) 888 3200.

Add (

B
Payment by cheque O bankcard [:] i G L et P AV R :
ALSO AVAILABLE AT NEWSAGENTS AND DICK SMITH STORES
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DIMMERS

BARRATT LIGHTING 1S PROUD TO ANNOUNCE ITS NEW RANGE OF DIMMER SYSTEMS — DESIGNED AND

MANUFACTURED HERE IN AUSTRALIA.

JANDS JL24/8 AND JL36/12
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These new generation lighting control desks have been de-
signed by Jands as cost-efficient, state of the art units — with
features not previously available in standard dimmer desks.

FEATURES (24 and 36 Channel Desks)

@ 2 presets and masters.

® Scenemasters with pin-matrix.

@ Variable rate chaser over 3 scenemasters.

o Flash-to-full buttons on each channel and on each master.

o Ad-kill function allows instant kill when any one flash button
is pressed.

® Masters on chaser, scenemasters and overall.

o Optional desk lamps.

o Talk back link.

o Parts bin and padded armrest.

The Jands JL.24/8 and JL36/12 offers a perfect package for most
applications — BANDS, CABARET, THEATRE, SCHOOLS —
anywhere accurate, fast and simple lighting controi is needed.

CEITEX DIMMER RACK

TR

After 4 years of research and development, Ceitex have re-
leased a 12 channel dimmer rack, compatible with Jands and
Strand dimmer desks.

The Ceitex dimmer rack Is a 12 x 2000 watt system, designed to
run directly into 3 phase power at 30 amps per phase.
Standard size allows rack mounting with the system quite
happy to tour — being of very robust construction.

FEATURES

@ 12 x 2000 watt channels.

e Front trimming access to set top level.

e Drives Iinductive loads (Hotspots, Rainlights etc).

@ Advanced RF flltering — less buzz, pop and plop than any
comparable system.

@ Modular construction —3 x 4 way modules with easily remov-
able triacs.

o Dimmer rack will Interface with almost any desk currently
available — self sensing interface.

JANDS DESKS AND CEITEX RACKS — THE PERFECT COMBINATION.

1981 STAGE LIGHTING COURSE

Barratt Lighting is promoting an intensive stage lighting course, to be held on Saturday 17th and Sunday 18th January, 1981. The
course will cover a broad spectrum of the Stage and Effects Lighting industry. The cost Is $25.00, including refreshments, notes, and a

night out on the Saturday night.

To enrol, or for further information, contact Barratt Lighting Pty. Ltd.

Call your nearest Barratt Lighting agent for hire or sale of
Australia’s best range of stage lighting equipment.

Not-all agents carry complete stocks at any one time — phone
ahead first. In any case, our ex-Sydney despatch to our agents is
super-fast.

SYDNEY: Ceitex 2/33 College St, Gladesville (02) 896-2900
WOLLONGONG: Trilogy Electronics 40 Princes Hwy, Fairy Meadow
(042) 83-1219

NEWCASTLE: Your Move Lighting 37a Beaumont St, Hamilton (049) 69-3560
BRISBANE: Harvey Theatrical Lighting 21 Crosby Rd, Albion (07) 262-4622
BRISBANE: Rave Light & Sound 95 Bridge Rd, Fortitude Valley (07) 52-3310
GOLD COAST: Rave Audlo Visual 2388 Gold Coast Hwy, Mermaid Beach

(075) 38-3331
MELBOURNE: Clearlight Shows 17 Alex Ave, Moorabbin (03) 553-1446

Distributed nationally by BAR“A""" llﬂ“"’lN GB

Telex AA25298

140 Myrtle Street, Chippendale, NSW 2008.

MELBOURNE: Lighting Corporation 131 Brighton St, Richmond

(03) 429-5122
ADELAIDE: Hiwatt Lighting 37 Angus St, Nth Adelaide 5006 (08) 212-2033
ADELAIDE: Optical Acoustics 22 Finnis St, Nth Adelaide 5006 (08) 267-2049
ACT: Topstage Productlons 8/14 Kembla St, Fyshwick ACT 2609 (062) 80-4694
PERTH: Stagecraft 1142 Hay St, West Perth 6005 (09) 321-9363.
PERTH: Kosmic Sound 1074 Albany Hwy, Bentiey (09) 361-8981
HOBART: Good Oil Sound 310 Liverpool St, Hobart (002) 23-5151
Also available Australia-wide at Strand Rank Electronic outlets.

NOW OPEN: New One-Stop Lighting
Shop Showroom. All products ex-stock.

New Phone No. (02) 698-8499
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‘Our’ satellite gets go ahead

Australia is to have her own communications satellite,
which will also be able to broadcast TV and radio
programmes direct to homesteads in isolated areas.

The satellite, which will be
launched towards the end of
1984, is currently expected
to cost around $250 million.

Although it is well known that
cost estimates for such large
scale. projects tend to increase
exponentially with time, we un-
derstand the Government has
no plans at present to organise a
public lottery to raise the
money!

Because of the setbacks en-
countered by both NASA’s
Space Shuttle and the Euro-

pean Space Agency's Ariane
rocket, it has not yet been
possible to decide where and by
whom the satellite will be
launched.

The satellite and its associ-
ated earth stations, for which
tenders will be invited at the end
of October, will be owned and
managed by the Overseas Tele-
communications Commission
(Australia). OTC are always
keen to remind us that they are
an entirely separate statutory
body and are quite independent
of Telecom.

Automatic distortion analyser

Level setting, tuning and nulling are performed auto-
matically by the latest THD analyser from Tektronix.

The AA501 analyser, with its
companion SG505 oscillator, is
designed to cut measurement
costs by reducing the amount of
time spent by skilled operators
in setting up equipment. An
option allows measurement of
intermodulation distortion as
well, on signals conforming to
SMPTE, DIN or CGIF standards.
For easy readout there's a 3%
digit LED display that indicates
distortion in dB or percentage
terms. Signal input to the AA501
is displayed in dB, dBm or volts
and detector response is selec-
table for true rms or average.

A special feature of the
analyser section is a ‘reference

8 — November 1980 ETI

memory’ circuit to simplify
measurements of gain/loss, fre-
quency response and signal to
noise ratios.

The oscillator is said to be
accurate to within 0.0003% over
the whole audio range and to
have a frequency response that
varies no more than 0.1dB
from 10Hz to 20kHz. A step
attenuator gives calibrated out-
puts from +10dBm to
—60dBm in 10dB steps with
variable attenuation in between.

More information is available
from Tektronix Australia Pty.
Ltd., 80 Waterloo Road, North
Ryde, NSW 2113. Phone
(02)888-7066.

TEMPERATURE C°

TEMPERATURE C

Versatile digital panel meter

The Amalgamated Instrument Co. recently released a
versatile LCD digital panel meter that can be supplied to
suit a variety of measurements — from dc voltage to tem-

perature, pressure etc.

The panel meter is locally de-
signed and manufactured and
can be obtained witha 12.5 mm
or 19 mm high liquid crystal dis-
play.

The meters shown in the
photograph here are configured
to read temperature.

As optional extras the instru-
ment can have recorder output,
alarm relay contact closure or

All solid battery

proportional control output.
The meter can be powered from
either 12 Vdc or 240 Vac. Price
for the basic unit (12 Vdc
supply) is $160.50, the 240 Vac
model costs an extra $20.

Size is 96 mm wide by 48 mm
high by 126 mm deep.

Details from AIC at P.O. Box
305, ‘Narrabeen NSW 2101.
(02)452-2648.

Storage batteries with a capacity seven times that of lead/
acid types are being developed at The University of New

South Wales.

Dr Les Harris of the Depart-
ment of Physics is working to
perfect an all solid cell with
a lithium alloy anode and a

athode made of titanium disul-
phide. The latter is known as
an intercalation compound be-
cause it has microscopic pores
in which ions can be trapped.

The electrolyte will be lithium |

iodide in powder form. Complex
physical and chemical interac-

tions that take place when the |

could never be used to power an
electric vehicle because it would
not be capable of the high
discharge rates needed to
accelerate from a standing start.
Its most likely application is as a
storage battery for solar gene-
rated electrical energy.

compound is mixed with other { of:

electrolytic powders have en- |

able Dr Harris to increase its
basic conductivity by five hun-
dred times.

Despite a predicted storage [
capacity of 200 watthours per |

kilogram, this kind of battery




Did you miss it?

In last month's issue there
was a loose insert which
gave details of a new publi-
cation called the “Australian
Microcomputer Handbook™.

Produced by Computer Refe-
rence Guide, the book contains
detailed summaries of the
extensive range of microcom-
puters which are currently being
sold in Australia. There are also
eleven chapters on microcom-
puters and microcomputer
systems, which cover every-
thing from the Architecture of
the CPU to Word Processing,
from Basic Programming to
User Markets. The book sells
for $22 including post and
handling.

If you missed the insert in
your issue, you can obtain more
details and an order form from
Computer Reference Guide,
Suite 204, 284 Victoria Avenue,
Chatswood, NSW 2067. (02)
411-2567. Mention ETI.

o T "-;r\

SOME COIL !

programme.

Technicians at the US Westinghouse Electric Corporation wind another layer of copper onto a large magnetic
tield colil for use in the Tokamak Fusion Test Reactor (TFTR) at Princeton University. Westinghouse is making 22
colls for the fusion device. Each is wound with over 450 m of copper conductor weighing 11200 kg,to a3 m
Inside diameter and 4% m outside diameter.

Princeton University’s Plasma Physics Laboratory will use the colls as part of a scientific proof-of-principle
experiment on the use of Tokamak devices for fusion power under the US Department of Energy’s fusion energy

The water-cooled colls provide the magnetic fieid which serves as the primary containment for the plasma,
which will reach temperatures near that of the sun — 100 million °C. The tirst coil will be shipped during 1980.

Another new face at ETI

Pictured here is William Fisher, our new sub-editor. Actually
he’s been working for us since the end of May, but was too
shy to have his photograph taken before.

William, who came to Aus-
tralia in November of last year,
was born in the UK. In 1966 he
was admitted to the London
School of Economics to study
philosophy but after a year there
he decided that science was.
much more attractive and
moved to the University of
Nottingham. He graduated in
1971 with an honours degree in
Physics and went to work as
electron microscopy technician
at the London School of
Hygiene and Tropical Medicine.

Two years later he said good-
bye to the world of leprosy and
amoebic dysentry and became
a technical writer for the
Foxboro instrumentation com-
pany writing instruction
manuals for industrial process
control systems. In 1975 he be-

gan working for UK publishers
Marshall Cavendish and stayed
on their staff for two years, after
which he became a freelance
editor and scientific writer.

The Earth’s magnetic field will flip

Recent satellite data suggests that the Earth's magnetic field
will “flip over” soon (geologically speaking) — perhaps 1200

years hence.

Paleomagnetic evidence
shows that the Earth’s magnetic
field flips over, the north and
south magnetic poles exchang-
ing position, at intervals ranging
from 50000 to one million
years.

It seems from geophysical
studies of the remanent magne-
tism in crustal rocks that the last
reversal was about 700 000
years ago.

The coming flipover (or mag-
netic flip-flop) is suggested from
data gathered by Magsat, a
small satellite that burned up in
the atmosphere back in June.
Analysis of the satellite’s data
has confirmed previous obser-
vations that the strength of the
Earth's magnetic field is slowly
declining. According to Magsat,

it's on the wane at about 1% per
decade.

If it continues to decline at the
same rate (a big if) the field
should reverse about 1200
years from now. However, geo-
physicists say that other factors
could precipitate an earlier or
later change.

How a decline and reversal of
our magnetic field would affect
us is an open question. Cer-
tainly, it would influence the
ionosphere and magneto-
sphere greatly but what effects it
would have on climate etc are
open to speculation.

Some theorists have linked
previous field reversals to mass
extinctions of fauna (dinosaurs
etc), but there is little hard
evidence.
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SWANSTON STREET

HAVE YOU

A CHRISTMAS

GIFT PROBLEM?
SOLVE IT BY GIVING A
SCOPE PRODUCT FROM MAGRATHS.

Phone 663 3731

MAGRATHS

208 Little Lonsdale Street. Melbourne 3000

IF YOU

CAN'T VISIT
MAGRATHS, THEY
WILL POST IT TO YOU.

IN THE HEART OF MELBOURNE

FROM
MORE MAGRATHS
SELECT THE HEAD & BASE TO SUIT YOUR NEEDS — :“::
mﬁmm- hold it anywhere you want it —
tilts turns and rotates to any position.
E==3 :A.m- SELF SELECTION CHART :
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WIDE OPENING
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STANDARD BASE 308 VACUUM BASE 336
$27.60 LOW PROFILE $34.10 UP/DOWN
BASE CONVERTER BASE
$27.44 $26.64
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UP/DOWN | |
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POPULAR
COMBINA'TIONS

/
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STANDARD HEAD (303) AND
STANDARD BASE (300)

WIDE OPENING HEAD (366)

AND STANDARD
BASE

MINI SUPERSPEED 20-75 WATTS
5 Second Heating $21.40

MANUAL OPERATES FROM
TEMPERATURE  SCOPE TRANSFORMER
CONTROL CODE : M.S.

SUPERSPEED 150 WATTS
5 Second Heating COOE: s.5. $19-31

MANUAL
TEMPERATURE
CONTROL

OPERATES FROM
SCOPE TRANSFORMER

STEP DOWN
TRANSFORMER

240V/3.3v
$21.50

CODE : TF

AUTOMATIC TEMP. CONTROL
TC60 — 240 VOLT IRON

SELECT $44.00
ANY
TEMPERATURE 13 TIPS _

BETWEEN 200°C — 400°C avanasLe
CODE : TC60 0.8mm — 6.4mm

METAL ETCHING PEN
$21.90

WRITES ON ANY METAL
OPERATES FROM SCOPE TRANSFORMER
CODE : MEP

“SELF"
CLEANING SOLDER REMOVER

{REPLACEABLE) TEFLON NOZZLE
CODE : SR 3A $13,95

30X POCKET MICROSCOPE FOR :.
. ® PRINTERS

® COIN COLLECTORS
ELECTRONICS

BUILT IN LIGHT

EASY FOCUS SYSTEM

FOR ALL YOUR ELECTRONIC COMPONENTS
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Dual polarisation for new

earth station

The second satellite earth station at Ceduna in South Au-
stralia will be able to handle twice as much information as its

sister station.

This is because it is designed
to interact with the next genera-
tion of Intelsat communications
satellites, which will be able to
transmit and receive two diffe-
rent signals simultaneously on
the same frequency channel.
This will be made possible by
giving one signal a left-handed
and the other signal a right-
handed polarisation.

Another innovation is the use
of non-refrigerated low-noise
ampilfication of received signals.
Instead of maintaining the
whole amplifier in a cryogenic
environment, thermal noise is
reduced by cooling only the
components of the front end by
means of the Peltier effect. This

Fifty-six channel voice logger

Stancil-Hoffman'’s latest voice logging recorder can record
up to 56 voice channels for more than 24 hours on a single

reel of tape.

The CRM 5600 uses a tape
1100 metres long and 2.54 cm
wide, running at the very low
speed of 0.4cm per second
(one quarter the speed of an
audio cassette deck). Band-
width is 300 Hz to 3 kHz, which
is adequate for recording
speech intelligibly.

Voice logging recorders are
used to give accurate documen-
tation of vocal communications
in such areas as air traffic con-
trol and military operations,
where they may be essential for
resolving disputes or tracing the
cause of accidents.

The tape of the CRM5600
may be run continuously or
allowed to stop when all
channels are silent, tuming on
again immediately and auto-
matically as soon as any
channel is opened again. One of
the fifty-six tracks may be used
to record a digital time signal so

can search the whole day’s tape

4

is a thermoelectric phenome-
non whereby a current flowing
through the junction of two dis-
similar metals will lower the
junction’s temperature. The
cooling effect is only effective
over a small volume but with
miniaturised components this is
not a problem.

Unlike the original earth sta-
tion at Ceduna (which will stay
fully operational), the new sta-
tion does not have the elec-
tronics mounted directly behind
the dish.

Instead, a beam waveguide
fitted with some highly polished
steel mirrors is used to convey
signals between the equipment
room and the antenna.

OTC will track for ESA

The OTC's earth station complex at Camarvon in West
Australia will be used to track the European Space
Agency's launch of two satellites next year.

More information from the
that an automatic search mode distributors, Rank Electronics

Pty. Lid, P.O. Box

632,

in three minutes to locate a par- Chatswood, NSW 2067. Phone

ticular time.

(02)406-5666.

The meteorological satellite
Meteosat 2 and the Indian com-
munications satellite Apple will
be launched into geostationary
orbits next February, using the
Ariane rocket. The project is still
on schedule, despite the spec-
tacular failure of the last Ariane
launch on May 23 this year
when thermal instability in the
combustion chambers caused
the rocket to explode and
destroy its payload.

By itself, Ariane does not have
enough power to take satellites
into geostationary orbits, so
small ‘apogee boost motors’ are
used to lift the payloads from

elliptical transfer orbits. ESA is
experiencing some technical
problems in getting these
motors ready in time for the
launch and may have to swallow
its pride and buy American
equivalents instead.

Except for the launch station
itself at Kourou in French
Guyana, the Carnarvon earth
station will be the only one in the
world to provide tracking and
monitoring facilities for both the
satellites involved in the Febru-
ary launch. OTC are now con-
tracted tomonitor the European
Space Agency's launches for
the next.five years.

Twelve into one does go !

Special combiners designed for the Australian Air Force
enable common antenna working of twelve transmitters or

recelvers.

Each channei is continuously
tunable over the range of 225 to
400MH and the standard
equipment allows frequency
separations as little as 1%. With
the use of an additional filter for
each channel, this separation

can be reduced to as little

as 0.5%.
Power rating is 250 watts

average per channel and each
module can be removed for
maintenance without disabling
the others.
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Technical writing service

David Glover, previously Marketing Services Manager for
the Dick Smith Group, has established Glover & Associ-
ates: Technical Design Group — providing a complete
design, writing and art service aimed specifically at
manufacturers and importers of electronic products and

their advertising agencies.

“Our service takes over where
an advertising agency leaves
off” says Glover. “We've got the
right balance of technical know-
ledge and creative skill to make
sure that brochures and point-
of-sale material are both effec-
tive in communicating technical
information and are visually
arresting and easily absorbed.”

“Too often otherwise good
ads and brochures are spoilt by
copy that's obviously been
written by someone with no
technical knowledge and is
either hard to understand or
simply misleading.”

With the increasingly wide
range of technical products on
the market it's become crucial

for a product to be presented so
that buyers can quickly under-
stand and assess the product.
Good promotional material is
often enough to give one
product an edge over its com-
petition.

Another of the Group's speci-
alities is instruction manuals.

“A good instruction or as-
sembly manual can save a
company a fortune in service
calls and helps ensure repeat
custom.”

For more information on the
services of the Group, contact
David Glover on (02) 449-7454
or write to 17 Alma Street,
Pymble 2073. (This is an un-
edited press release — Ed.).

Is this digital processing in automation ? . . .

Ed.

Locally made instrument
wins big contract

A quarter million dollar contract to supply Telecom
Australia with direct reading cable fault locators has been
won by Melbourne-based manufacturer Aegis Pty. Ltd.

The contract covers the
supply of the CZ.8000 Direct
Reading Cable Fault Locating
instrument which is designed to
locate shorts, crosses, earth

account for variations in wire
gauge and cable temperature,
Reading accuracy is unaffected
by fault resistances up to 1M5,

SERVICE ENGINEER

Sydney

Ourclientis an Australian subsidlary of a majorinternational
company which speciallses in the manufacture and distribution
of high technology products. The Australian Company is
seeking to appoint a Service Englineerto liaise with customers
throughout NSW and service microprocessor-based instru-
mentation used in analytical chemistry. He will operate from
a central Sydney location.

QUALIFICATIONS AND EXPERIENCE: This is a senlor
position calling for a person who can direct and supervise the
activities of other service engineers and who can communicate
readily with customers.

The person sought will possess tertiary qualifications in
electronics and will have a working knowledge of modern
microprocessor technology, spectroscopy and chroma-
tography.

The successful candidate will have an outgoing personality
and be capable of working on his own. He will probably be
between 25-35 years of age.

CONDITIONS: An attractive salary will be negotiated. A
company vehicle, superannuation and other benefits are
also available.

APPLICATIONS: May be made in complete confidence by
telephoning (02) 27 2687 mentioning position NA 2257 or
by writing to the address beiow:

EXECUTIVE SELECTION DIVISION
JOHN P. YOUNG
AND ASSOCIATES
(N.S.W.) PTY. LTD.

say Aegis.

Aegis won the contract
against strong competition, in-
cluding Hewlett Packard and
3M. Aegis has been manufac-
turing cable locating and fault
finding equipment for over ten
years and currently has three
instruments under contract to
Telecom.

Electronic lightbulb
to save power ?

The General Electric Company of the U.S.A. has developed
an electronic light bulb which the company says will
generate as much light as a normal 150 W conventional
bulb, but consumes only one-third of the power. .
Known as the Halarc bulb, the a 10 000-unit test marketing o
new lightbulb employs a radio the Halarc bulb.
frequency generator to ionise Otherwise, the FCC regula-
the gas within the bulb, tions would have required every
generating an electric arc which  bulb to be tested by the con-

faults etc in telephone cables.

It can indicate faults at dis-
tances up to 40km with an
accuracy of 0.5%, according to
Aegis.

Distance to the fault is indi-
-cated directly in metres on a
digital display.Compensation is
provided in the instrument to

MANAGt. MENT 8 PLRSONNEL CONSULTANTS
Caltex House. 167 Kent Street, Sydney. N.S.w. 2000.
Branches throughout Australasia & London, New York
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provides the light.

As the RF starting circuit can
give rise to interference the
American FCC must give their
approval to the bulb before
General Electric can embark on

sumer or by General Electric
once every three years to ensure
it was not creating RF inter-
ference and this was felt to be
impractical.

Brian Dance



archives

Success in today’s business world
demands efficiency and financial accuracy.
But the ever -increasing costand comlexities
of doing business are forcing you to find
new ways to cut labour cost as well as gain
tighter control over your business

The ARCHIVES BUSINESS COMPUTER
can give you the control you need to be
successful, all in one economical desk-tpp
cabinet

The ARCHIVES BUSINESS COMPUTER
can do your daily business functions such
as accounts receivables and payables, general
ledger and inventory control. It can keep
track of stock on hand, stock on order, and
supplies to be ordered. As a3 Word Proc-
essor the ARCHIVES BUSINESS COM-
PUTER can do your correspondence, text
editing of manuals, contracts and proposals.
The ARCHIVES BUSINESS COMPUTER can
do virtually any information handling or record
keeping operation you are presently doing
plus many desirable operations that cannot
economically be performed by manual
methods

The Archives disk storage can reduce
entire filing cabinets to convenient 5% inch
disks and instantly retrieve any information
that you may need when you need it

Sound incredible? The ARCHIVES BUS-
NESS COMPUTER is that and more!

It's a business assistant. One that never
forgets, never loses reports, makes efficient
use of its time and is completely trustworthy

FEATURES

280 4MHz Processor

64 K RAM Standard

744K Bytes Storage (Standard)
1% Megabytes Storage (Optional)
12" Green Phosphor Monitor

25 Lines x 80 Display
CP/M Operating System
Selectric Style Keyboard
$100 Expansion Inbuilt
Microprocessor Keyboard -
240 x 100 Graphics Format

Numeric Keypad and Function Keys.

The ARCHIVES BUSINESS COMPUTER
is also easy to work with. So easy in fact, it’s
no more difficult to operate than any other
office machine. While the ARCHIVES BUS-
INESS COMPUTER is handling the extra
work load, you can have more time to develop
new business in the field

There is no question that the major
area restricting your business growth is in
the office. Thisis one place where employee
efficiency is still in the dark ages -requiring
the handling of paper, forms and files. What
you really need is not the physical presence
of obsolete forms and letters, but the
information and data they contain. You need
the Archives Business Computer

The Archives Business Computer offers
you an economical way to individualised
computing power. You can take itanywhere
there’s work to be done. Plug it in, turn it
on, and it's working for you giving you
instantaccess to theinformation you need

Computerland
inMelbourne

555 Collins St. sMelbourne, Vic. eAustralia 3000 Phone 62 5581 62 6737 eTelex AA37007

the price breakthrough in
performance business computers.

Designedespecially for a small business
or single department in a large company,
the Archives Business Computer is a system
you can understand and use with a high
degree of efficiency without being a computer
specialist

Incorporating quality and reliability the
Archives Business Computer provides you
with today’'s and tomorrow’s best value ina
computer system. The Archives Business
Computer is a system to help your business
grow.

The Archives Business Computer is
backed by competentand qualified technical
support for both equipment maintenance
and software aid as well as continuing
personalised service.

One of the best investments you can
make in this inflationary economy is the
Archives Business Computer. In fact, virtually
every business enterprise can benefitin some
practical way from business computing.

A full scale demonstration of the Archives
Business Computer will help you draw positive
conclusions about how your business can
improve its cash flow, reduce costs and
risks, improve customer service, increase
sales, and improve your employee product-
ivity

It's time to make a move for the tuture
It's time to contact Computerland
Melbourne your Archives dealer

SOFTWARE
Microsoft Fortran
Microsoft Basic
Microsoft Cobol
General Ledger
Stock Control
Mail List

CBasic 2
Accounts Payable
Accounts Receivable
Property Management
Word Processing System
Microsoft Basic Compiler

archives



TOMORROW’S TECHNOLOGY

IS IN OUR HANDS.

ONE PHONE CALLPUTS ITIN YOURS.

Whatever you want in-the field of electronics, no doubt
you want it to happen fast.

That, quite simply, iswhat GESis altabout. We have

the range. And we have the names.
No problem is too large or too smail. (And
the same applies to orders).

We have world wide technical
back-up, on-line stock control,
an in-house engineer who Is only too

happy to offer technical advice and
fast service on indent orders.

leam this with large stocks on major lines and twenty
years of business experience and you have —
the quickest, most efficient dealerin .

tomorrow’s technology. GES.

Prime Agencies

e Robinson Nugent e Union Carbide

-Kemet Capacitors ¢ Rockwell
Microprocessors e E.F. Johnson

e Avantek e Redpoint

* Masterite Industries e Harwin Engineers'

e E-Z Hook e Berk-Tek ® Continental Specialties e Electrolube

e Erg e Lee Green Precision Instruments e Minl-Circuits

e Piezo Technology ® Tecknit e Transco Products e Elu Elektro -
Union GMBH e Compas Microsystems e OPCOA

Components Listing

¢ Microprocessors, Integrated Circuits

¢ |.C. Sockets - Production - MIL-SPEC Gold & Tin

* Ribbon Cable and Cable Connectors, Edge Connectors
e Kyna/Tefzel Wire 30 AWG, 26 AWG, 24 AWG, - 10 colours

¢ D.LL. Switches colour coded. Keyswitches and Keyboards

e Spacers, Terminals - feedthrough - stand-offs
e Heatsinks PCB type and extrusion
¢ Capacitors - solid tantalum - tag tants -
" ceramic and film
e E-Z Hooks and Test Leads, Circuit Hardware
e Fuses and Fuse Holders
e Crystal Osclllators, Crystal Ovens, Crystals, Monolithic
Crystal Filters  L.E.D. Displays
e Antennas - Microwave
o Ampiifiers, Attenuators, Oscillators, Transistors
® Double Balance Mixers, Power Splitter Combines
e Frequency Doublers, RJF Transformers, Coxial
Microwave Switches and
Waveguide Switches
oEMI-RA Shielding material,
L.C.D. Connectors

439 2488
AR
- el
v

General Electronic Services Pty. Ltd.

99 Alexander Street, Crows Nest. NSW. 2065.
GES/ON I~ wA
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Pinball wizardry

Ever wondered how a pinball machine works? This article
takes you for a guided tour of these complex machines.

Neil Dunn

Until quite recently, that seductive
demon the pinball machine rattled and
clattered its way through a five year life
span totally unaided by modern elec-
tronic technology. Many of these
vintage models are still in service today.
With their innards exposed they re-
semble an old fashioned telephone
exchange — there are banks of relays,
solenoid operated rotary switches and
motor driven counters. All of this
electro-mechanical gadgetry is usually
powered by a single 28 V source.
Alternating current is used for the

solenoid array, which gives the high
current relay contacts at least some
chance of survival,

General illumination for the scenery
and back glass is provided by 6.3 V “dial
lamps’. Bayonet cap mounted types are
used for greater reliability. With any-
thing up to 30 of these lamps used for
general illumination and a similar
number switched intermittently by re-
lays, currents can easily reach 18 amps.
It doesn’t require much imagination to
visualise the effect of a short on the
tightly packed wiring loom if the light-

ing circuit is unprotected!

Playing the game
A brief review of the game will be help-
ful at this point. The player starts by
projecting a 24 mm steel ball to the top
of a sloping playfield area. The fun
really begins as the ball commences its
short but eventful journey to the
dreaded outhole at the bottom of the
playfield.

During its travel the ball will come
into contact with various strategically
placed obstacles. These fall into two P>
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General block diagram of a modern
microprocessor  controlled
machine (or ‘pintable’). The particular
style or mode of play and point scoring
sequences are stored on the ROM.
Scoring data from the deflectors on the
pintable are stored in RAM. The action of
the deflectors and the display elec-
tronics are driven from the group of PlAs,
the whole under the management of the
microprocessor (CPU).

categories: passive deflectors, which
are simply high quality rubber O-rings
stretched around posts, and active de-
flectors which, generally speaking,
sense the presence of the ball by means
of leaf switches and use solenoid power
to increase its speed on some new, and
usually quite random, trajectory.

Every time the ball hits a deflector
the player scores points — perhaps ten,
perhaps ten thousand — which are
accumulated in a mechanical counter.
Simple logic circuits are usually incor-
porated so that particular sequences of
deflector impacts accumulate bonus
points. If the score reaches a predeter-
mined total, the player wins a free
game.

The player can try to hold the ball in
play, and thereby gain points towards
that elusive free game score, by con-
trolling two or more ‘flipper’ arms which
are capable of diverting the ball from its
downward path.

To prevent anyone tilting the whole
table to keep the ball in play, most
pinball machines include one or more
mercury or pendulum switches which
make contact when the table is tilted
more than a few degrees, actuating a
relay which stops the game.

Flippers

These electro-mechanical devices have
not been changed or adapted to elec-
tronic control in even the newest
generation of microprocessor driven
pintables. The power required for this
function is quite considerable. Most
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control the lamps.
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Figure 2. Lighting displays can be driven in diffe-
rent ways. This circuit employs a BCD-to-one-of-
sixteen decoder driving an array of SCRs which
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flipper solenoids, which are linked to
the flipper bar by connecting rod and
crank pin, operate from about 24 V and
draw starting currents around 10 amps.

-0 +24v
‘END OF STROKE®
SWITCH
Hi-Z
FLIPPER
coiL
Lo-Z
FLIPPER ‘FLIPPER
BUTTON ENABLE’
RELAY
CONTACTS

Figure 1. The flippers are driven by a solenoid
having two colls — one high impedance (Hi-Z), one
low impedance (Lo-Z).

Figure 1 shows a typical flipper cir-
cuit. The ‘flipper enable’ relays are
closed when a coin is inserted in the slot.
Note that in the rest state the ‘end of
stroke’ switch is closed. This means that
the higher impedance coil of the sole-
noid is effectively shorted out. Pressing
the flipper button causes a high current
to flow in the Lo-Z coil which generates

an intense magnetic field, operating the
flipper.

At the end of the flipper stroke a
mechanical linkage opens the ‘end of
stroke’ switch. This cuts off the low im-
pedance coil and allows current to flow
through the high impedance coil in-
stead, which maintains a strong enough
magnetic field to hold the flipper in
position without drawing excessive
power.

Lighting

The more modern machines, with their
strobing light shows and spectacular
artwork are much more inviting than
their predecessors. There may easily be
as many as 60 lamps, which are con-
trolled or driven in one of two ways.

The first alternative is to use indi-
vidually driven transistors or SCRs. A
typical circuit is shown in Figure 2. The
SCRs or transistors (usually low power
Darlingtons) are driven directly from
TTL outputs or in some cases, CMOS
running at5 V.

The second method is to form a matrix
of seven strobe lines and eight return
lines. Figure 3 illustrates this. The

COLUMN 7

VPVl d
P
[ 2122222
?ﬂfﬂ/@/ﬁf’f
= 222227
ol
L2 2.28.25 5
T

eight strobe line drivers are turned on
sequentially and only one is on at a
time. A lamp anywhere in the matrix
can be controlled simply by controlling
the return line driver at the time the
lamp’s strobe line is active. All the re-
turn lines may sometimes be switched
in at the same time so that each strobe
driver must be able to conduct eight
times the current of each of the return
line drivers, but only for 1/8th of the
time. This strobing technique reduces
power supply current. Because each
lamp’s duty cycle is only 1 in 8, a high
voltage supply is needed to put a strong
enough pulse through the filament to
provide a satisfactory RMS power out-
put. Overcurrent protection is usually
provided in the return line drivers as
short circuits in lamp holders would
otherwise be disastrous! This arrange-
ment will allow the system to withstand
a permanent short circuit on any lamp
circuit without any other lamp being
affected.

Data and strobe signals are usually
provided directly by a microprocessor.
As with all matrices of this type, iso-
lating diodes are used on each lamp so
that only one strobe line at a time will
be active. Scanning speed is invariably
high enough to eliminate flicker, so that
all lamps may appear to be illuminated
simultaneously.

In the system using individual SCRs
the data source is usually a CMOS 4-to-
16 line decoder/latch driving 15 lamps.
Four of these are used, each one being
accessed by the processor as a separate
4-bit output port. The disadvantage of
this is that only four lamps can be on
simultaneously.

Microprocessors

The most popular choice of CPU is the
6800 series. Around 3-4 Kbytes is
typical for ROM space and about 256
bytes of RAM. At least part of this RAM
is low power CMOS (usually 5101-L3)
with battery backup from lithium or
auto-recharging nickel cadmium cells.
This special requirement is due to the
accounting functions normally found in
a pinball machine. Records are kept of
the number of coins through each of the
coin slots, the number of free games won
and special scoring functions etc. All of
this data must be maintained during
the power off period.

One point of interest with battery
supported RAM is that the processor
must be held in a reset state during
power down. It is otherwise possible
that RAM data could be corrupted as
supply voltages fall.

The chip enable input on the CMOS
RAM is usually driven from the system
reset line to ensure RAM validity.»
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Figure 4. Power-up/power-down reset circuitry
ensures RAM validity at all times.

The power-up/power-down reset cir-
cuit shown in Figure 4 is typical. It
relies for its operation on the voltage
differential between input and output
terminals of the +5 V regulator. When
power is turned on, the voltage across

the filter capacitor C1 starts to rise,
providing base current to Q2 via R3. Q2
will therefore conduct and its Vee will
be low, thereby providing reset to the
system as the regulated 5V supply
rises.

Note that Q1 is not conducting at this
early stage because the zener voltage of
ZD1 must first be overcome to provide
base current to Q1. As the filter capaci-
tor voltage rises still further and ZD1’s
voltage is eventually surpassed, Q1 con-
ducts and diverts the base current away
from Q2. Hence Q2 stops conducting
and the reset is removed (time 2 on the
graph). Since the processor and clocks
etc. have been capable of running since
time 1 (when the voltage across C1
reaches 5 V), an effective power up reset
has been produced. If power is removed
the reverse process takes place as the
filter capacitor discharges below seven
volts and Q1 is turned off,

The processor is not kept particularly
busy, its major tasks being to scan and
update the digit display and to scan the
50 or so switches that may exist. During
a game the processor is of course per-
forming calculations on scores and
making logical decisions as each play-
field switch is engaged.

Input/output functions are almost
exclusively performed with 6820 PlAs.

Figure 6. The various solenoids used for the active deflectors on the playtield are driven from a

PIA. Switch inputs for scoring and to activate the s
(see text and Figure 7 on page 20).
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Again a matrix technique is used to
oversee as many as 60 independent
switches. The PIA provides 1-in-8
strobe pulses on one output port and
senses any closed switch on the other
output port.

Displays

Data to be displayed is generated by the
processor and routed via another PIA.
Displays can be 7-segment LED,
fluorescent, or planar neon gas dis-
charge types. LEDs are least common
because of their comparatively low light
output. Neon displays operate from
around 180-200 V using a regulated
supply, while fluorescents run on about
60 V.

The cathodes of corresponding ele-
ments of each digit in the display are
connected in common to make seven
separate cathode data lines. A CMOS
4-bit-to-7-segment latched decoder
feeds a constant current transistor
driver in each of these lines witha 1 or a
0, depending on which segments have to
be lit to display a particular character.
To see how the system works, let’s
suppose that the processor wants to dis-
play the number 43210. First it sends
signals to the decoder to make it gene-
rate the segment codes for each of the
five characters 4, 3, 2, 1, and 0 in turn

L
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Figure 5. Typical circuitry used to drive a gas discharge (neon) 7-segment display. The “display digit
enable” lines are strobed sequentiaily and the 4-bit-to-7-segment decoder provides data for each
numeral in the same sequence. This happens at a rate of 25 times per second and the eye does not detect

any flicker.

and repeat the sequence for as long as
43210 is meant to be displayed. If all six
anode lines (one for each digit in the
display) were activated, the result
would be that the numbers 44444,
33333, 22222, 11111, and 00000
appeared on the display successively.
But the anode for each digit is program
controlled by another signal from the
processor to make sure that it is only
raised to operating voltage when the
correct segment code is being presented
to the cathodes. A multiplexer scans all
six anodes in turn with the result that
the correct character is displayed in
each location. If the scan rate is faster
than 25 times a second the human eye
does not detect any flicker and the
number 43210 appears to be steadily
displayed.

Because of their high operating
voltages, neon displays need high
voltage driver transistors such as

MPSA42s. Anode voltage is equal to the
supply voltage in the ‘on’ state and
about half this value in the ‘off state.
Cathodes are driven towards ground
when they are ‘on’ and held at half
supply voltage when off’. This is done to
stop possible arcing between cathodes
and adjacent anodes.

Fluorescent displays work at a lower
voltage and are most commonly driven
by integrated devices, their filaments
being supplied with ac from a separate
transformer secondary winding.

Deflectors

Obviously, the active deflectors are the
only ones that present any control
problems. ‘Bumpers’ and ‘kicking
rubbers’ run at around 24 volts and
draw three to five amps. Back emf from
their solenoids at turn off is quenched
by 1 A diodes mounted at the coil termi-
nations. The driver transistors are

t
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typically BD647 or TIP120 Darlingtons.
The 2 V Vce sat. of a Darlington would
not permit continuous operation of
these devices without considerable
heatsinking, but since all these active
deflectors are only intended for momen-
tary operation, heatsinks are not used.

There are two common methods of
sensing/driving these devices. In the
first, sense switches mounted on the de-
vice are detected directly by the
processor, which calculates the new
score and selects the appropriate sole-
noid driver, usually via a PIA and a
4-to0-16 line decoder (74154).

The alternative method is to use two
sets of switches on the device. One set
actuates a transistor switch (BD647 and
gating), which provides solenoid power.
The other switch, which is usually
mechanically coupled to the solenoid
plunger, provides the score input to the
processor.
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Figure 7. A matrix switch sensing arrangement is sometimes used to activate deflector solenoids and
provide scoring data to the microprocessor which then arranges the score display.

Sound effects

In general, the introduction of micro-
processor control has had little effect on
the electro-mechanical devices in pin-
ball machines. Except in one area.
Early ‘electronic’ machines still used
chimes as an audible announcement of
scores. Typically three tones were used,
one each for 10 point, 100 point and
1000 point scores. Inevitably electronics
found its way into this domain.

The first step was to replace the
mechanical chimes with three 555
timers driving something like an
LM380 audio power stage. Further de-
velopments were the introduction of
programmable counters and harmonic
generation to add ‘life’ and flexibility to
the system. Practically any frequency
can be produced under program control
with exponential fades and selectable
harmonic content.

This 1s one area in which there is no
standard practice. Each manufacturer
has gone his own way in choosing be-
tween chips like the 76477 complex
sound generator and a purely discrete
system. In the more extravagant
machines a complete microprocessor
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system is used exclusively to produce
the weird and wonderful sounds. A 6802
processor, 512 bytes of ROM, a 6820 PIA
and D/A converter allow enormous
flexibility in sound generation and such
a system is clearly the basis for the
latest generation of ‘talking’ machines.

Prospects

What can we expect in the future? Most
of the design work just described is
around three to five years old. It is
commonly known that at least one of the
major US manufacturers will be releas-
ing new hardware in their machines
shortly. One smaller maker has opted
for the Z80 system, even though this
application involves control rather than
data manipulation. Support circuitry
for the Z80 is similar to that for the
6800.

There are obvious advantages in
adopting the ‘one processor/one job’
approach, particularly for something
like the F8 series with ‘on board’ RAM
and ROM. It would be risky to predict
what form the next generation of pin-
ball machine electronics will take.
Considering that ‘leisure time’ elec-

tronics is fast becoming a major part of
the industry, we can expect to see some
very sophisticated goodies inside the
pintable before too long. ®
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162 Pacific Hwy, GORE MILL 439 5311 656 Bridga Road, AICHMOND 428 1614 (Saturdsy: 9am till 12 noon)
30 Grose Sirast, PARRAMATTA 683 1133 QLD 166 Logen Rosd BURANOA 391 6233 BRISBANE: Half hour easrlier.
613 Princes Hwy, BLAKEWURST 545 7744 842 Gymols osd. CHERMSIOE 59 6255 AM RED ARE TO
147 Hume Mwy, CHULLORA 542 0922 I ACT g6 Gigdarons Strast, FYSHWICK 10 4944 ANY TERMS OFFE : 15 ONLY
531 Pinwater Roed,  BRODKVALE 93 0441 I SA 5o wright Straat, ADELAIDE 92 1962 APPROVED APPLICAN

{Opaning 1o00n’)

145 Paramatts Rosd  AUBURN WA 414 williem Sieem, PERTH 128 6344 RE-SELLERS OF DICK SMITH
MAIL ORDER CENTRE: P0 Box 321, NORTH RYDE NSW 2113. Ph 888 3200. PACK & POST EXTRA. PRODUCTS IN MOST AREAS DF AUSTRALIA.
DSE772
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SHOP PTY.LTD. NEW PRODUCT

DISCOUNT SHOPPING for your pro-
fessional Microcomputer and termi-
nal requirements.

NON VOLATILE

LOGIC
256 BIT MEMORY
(64 x 4)

MN9210

G A lime e Electrically alterable

—— e Non-volatile memory
COMPUCOLOR Il : e MNOS technology (not NMOS)
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