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How to beat the high cost
of cheap meters.

You get what you pay for.
So get the Fluke 70 Series.

You'll get more meter for your money,
whether you choose the affordable 73,
the feature-packed 75 or the deluxe 77,

All of them will give you years of
performance, long after cheaper meters
have pegged their fishhook needles for
the last time.

That's because they're built to last, in-
sideand out. So they're tough to break. They
don't blow fuses all the time. You don't
even have to replace batteries as often.

And they're backed by a 3-year warranty.
Not the usual 1-year.

Of course, you may only care that the
world-champion 70 Series combines digital
and analog displays with more automatic
features, greater accuracy and easier opera-
tion than any other meters in their class.

You may not care that they have a lower
overall cost of ownership than all the other
“bargain” meters out there.

But just in case, now you know.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE

7 7 MULTIMETER
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Satisfying the most
rigorous performance requirements

Peak performance in
R.A.M. technology

The F1600 is a 65,536-bit fully static
asynchronous random access memory,
organized as 65,536 words by 1-bit, using
high-performance CMOS technology. The
F1600 is based on an advanced isoplanar
oxide isolation process: fully-implanted
CMOS technology with sub-2 micron
design rules and high-performance
tantalum silicide interconnects.

We're taking the high ground.

FAIRCHILD

A Schlumberger Company

T — — ———

A top performer-
Seeq’s E2 PROM single
chip microcomputer

Todays's self-adjusting carburettor is
programmed to manage a car's air-fuel
mixture efficiently, no matter what the
rigours of the climate . . . programmed
with Seeq's E? microcomputer, resulting in
a well-controlled engine running smoothly
under all driving conditions.

Wherever self-adaptive, in-circuit or
remote reprogrammability are called for to
satisfy crucial performance requirements,
Seeq’s 72720 E7 microcomputer
addresses the challenge.
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Scotchflex Click Plug Connectors outperfofm the others

Scotchflex Click Plug Connectors
provide mating compatability with
Standard socket connectors on 2.54mm x
2.54mm grid spacing. Design applications
include use as a T-tap from a cable buss,
a splice connector, or I/O and external
interconnect application. Use of the
Polarizing Key 3518-J and Scothchflex
Socket Connector permits easy

polarization without pin sacrifice.

Ejector/Latch Clip is attached to Click
Plug Connectors:and you can easily
withdraw Socket, and locking mechanism
is also available. Connectors are available
with or without mounting flanges.

Scotchflex

R.A.E. Industrial Electronics Pty. Ltd.

Suite 203,

109 Alexander Street,

Alexander Chambers
9 Alexander Street

Telephone: (02) 232 6933

Telex: AA29125
Fax: 042 674791

Crows Nest, N.S.W. 2065
Telephone: (02) 439 7599
Telex: AA29125
Faz: 042 674791

Mt. Waverley, Vic 3149
Telephone: (03) 277 4033
Telex: AA29125

Fax: 042 674791

(042) 67 3722
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VICTORIA: (03) 338 1566 NEW SOUTH WALES: (02) 546 6144 -

QUEENSLAND: BRISBANE: (07) 52 5231 TOWNSVILLE: (077) 79 3855
SOUTH AUSTRALIA: (08) 352 1166 WESTERN AUSTRALIA: (09) 362 5011 SCOPE
TASMANIA: LAUNCESTON: (003) 31 5545 HOBART: (002) 34 2811 H
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Iluminated Temp. readout monitors
actual tip temperature.

Select the tip
temp. required.

Burnproof &
Zero Voltage switching for flexible lead

maximum component safety.

Ceramic encapsulated element
for lowest earth leakage.

Floating earth
modal available
with plug-in
lead and clip.

| MODEL: ETC60LFE

60 Watts of back-up power
-30W Pencil optional.

CODE: ETC60L

INFINITELY ADJUSTABLE 200-470°C
with zero voltage protection
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Screw type connector prevents  optional tool to replace 60W tip voltages likely to damage
accidental plug removal. standard tool. Special miniature ~ MOS devices are virtually

tips are available. eliminated by Z.\V.S.* circuitry.

* ZERO VOLTAGE SWITCHING OFf HEATER
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“With my HP CAD
sail a boat that

Ask Ben Lexcen what his most
valuable design tool is and he’ll tell you it’s his
Hewlett-Packard Computer Aided Design system.
Here he talks about his experience with the HP system
and offers some salient ad}vice to the new generation of
designers who will follow in his wake.

Have you always felt at ease working with
computers?

“No way! Really | was a latecomer to
comruters because I didn’t have any formal training
and I was frightened of them. In fact, [ used to dream
up some wonderful excuses to avoid getting involved
with them.

“But, of course, [ realise now that if
you're going to be a leader in any field, not just design,
you've got to utilise the leading technology. And really
this HP stuff is so easy to use, I'm not sure what I was
frightened of

Which parts of a boat do you design with the help
of the computer?

“Virtually the whole lot, with the
exception of tiny mechanical things. But we use it
to design the shape and structure of the boat, and
the sails.
“We use it to doall the hydro-dynamic
considerations such as the total drag of the hull unit.
Plus we use the computer to test ditferent hull shapes!

’

LBV 7775 HEPL

What aspect of your involvement with
Hewlett-Packard strikes you as being particularly
beneficial?

“Well, once you become involved with
HP, you'll soon realise that apart from their technical
excellence and innovation, one of their major strengths
is that they have the people to help you get the best
results from CAD.

“Because HP supply the hardware
and the software, you've got a terrificadvantage over
the guy who tries to work with a lot of different
suppliers. I mean it counts for a lot when the person
who writes the software understands the workings
of the processor.

“If you've got questions or problems,
you can get answers and solutions from the one place.
And believe me, that can save a lot of time and worry”’

How has the HP equipment assisted in the
day-to-day running of your office?

“Well, it's staggering how much faster
we can get thirg—:s done since we plugged into HP
This is mainly due to the fact that the computer does
so much of the calculation which we used to labour
over manually.




system I can virtually
doesn’t exist.” / /.

“For instance, now I can create the
basic shape of a boat in a matter of hours whereas it
used to take about a month. It might take me about
ten minutes to do a keel whereas%efore it might have
taken a week””

Does saving so much time mean that you have to
compromise on quality or accuracy?

“Absolutely not. The equipment is
dead accurate and I can do a more thorough job for far
fewer man-hours.

“In fact, we are so confident in the HP
equipment that when we've settled on the design of
the boat to defend the America’s Cup, we won't tank
testitin Holland, we'll test it here in the computer. And
when E\)ré)u’re talking about a million dollar boat, you've

ot to be damn sure you’ve got the right equipment to
oit”

What of CAD in the future?

“Look —I'm sure that if Australian
designers don’t grab CAD with both hands and run
withit, the rest of the world will pass usby. And once
we all realise its potential, you're going to see a lot
of very happy and satisfied people in all sorts of
design offices”

IAIl
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Youreona
winner with the

HP Jesignlentre

Our Computer Aided Design solutions
work together in an integrated design environment
called the HP DesignCentre. HP’s renowned technical
excellence shines brilliantly in the DesiFnCentre where
our engineering workstations and quality graphics
peripherals come to the fore. And it’s well worth
rememberinithat HP’s reputation for unfailing backup
and support has been well earned.

HP offers a comprehensive solution
to your CAD. To obtain your free DesignCentre
Management Kit or Technical Kit to help make your
next design project a winner, call HP now toll free on
(008) 033821 or send in the coupon below.

Ir———_PEage_se:d— me moreinformation on _jl
| HP’s fesigntentre |
; [ ] ManagementKit [ ] Technical Kit I
| NAME___ ) I
| POSITION. IS L. - |
: COMPANY e e :
| ADDRESS_ 3 o . |
| R 1! . PICODE._ ]
| POSTTO: |
| Hewlett-Packard Australia Ltd I
L 31-41 Joseph Street, Blackburn, Vic. 3130 1_]|

HEWLETT
PACKARD

LBV 7775HEPR
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THE TWO MOST IMPORTANT COMPONE
OF JVCS COMPU LINK SYSTE

JVC’s Compu Link Hi-Fi system allows you to 0p( rate every compact disc player are more than capable of stan(lirﬁ on

audio and video function without le aving the
comfort of your lounge chair.

You can switch inputs, select tracks, adjust the
volume and even change the fre *quency band of
the graphic equaliser with a hand-held infra-red
remote control unit.

It sends commands to the computerised
remote controller with graphic equaliser
through which every ot ﬁ( r video and audio
component is co-ordinated. COASPL Liany

The amplifier, AM/FM Il Remote il
tuner, double cassette deck and ~ Control System

M.

their own. Each one holds pride of place in the
JVC Hi-Fi range.

The remote Compu Link controller also has 3
video inputs, so your TV and video links up
with your stereo to make a tully integrated
home entertainment system.

Phone toll-free 008 22 5044 or Sydney
7503777 for a complete information package.
Or see any JVC dealer.

To tully appreciate it, ask for a
J vc chair, put your feet up and make

iNvest N Quatry yourself at home.

Hagemeyer (Australasia) B.V: Marketers of ]VC products in Australia.
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Comms
equipment to
lead $600m

export

A 10-year strategy to develop Australia’s communications
equipment industry into a $600 million export earner was un-
veiled recently by the Federal Government.

The strategy is prompted by
the enormous growth of the
communications industry world-
wide and its apparent stimula-
tion of other industry sectors.

The main thrust of the strategy
is to promote closer co-ordina-
tion between government and
industry, and to look at the es-
tablishment of various, agencies
(private and public) to assist in
R&D in Australia (with the help
of universities), in dissemination
of information on business op-
portunities, and to assist in mar-
keting equipment overseas.

This will take concrete form in
$400,000 from the Government
this financial year to assist in
development of the industry’s
technological infra-structure and
to meet costs associated with the
implementation and further
development of the strategy.

Senator Button also promised
that the Government would ex-
amine the question of further di-
rect financial support for com-
munications equipment product
development. This follows the
review of Government high-
technology purchasing arrange-
ments recently announced by the
Prime Minister.

Announcement of the Gov-
ernment strategy is a result six
months of detailed discussion
and consultation with interested
groups including several industry
associations, a combined trade
unions group, Telecom, OTC,
Government departments and
the Government’s tripartite ad-
visory council on the electrical
and electronic industries.

Last October the Industries
Assistance Commission (IAC)

recommended reduced tariff
protection to the industry. In ac-
cepting the IAC suggestions, the
Government agreed to gradually
‘phase in’ the reductions on
condition that industry groups
worked with the Government to
develop a positive long-term in-
dustry growth strategy. Tariffs
are now being reduced on most
telecommunications imports
from 30 per cent to 20 per cent
over four years.

Senator Button praised the
groups involved in consultations
for their highly constructive con-
tribution over the past year.

“l am confident that by the
end of the decade — with contri-
buting goodwill and commit-
ment — we will have a more
competitive, outward-looking
industry sector playing a sub-
stantial role in world markets
and in the broader development
of Australia’s industrial
strength.”

Chief among the industry’s
problems were the small size of
Australian firms by international
standards, leading to a weak-
ened ability to tackle major con-
tracts overseas, and a high level
of foreign ownership.

“Six of the seven largest Aus-
tralian communications equip-
ment suppliers are foreign-
owned,” Senator Button said. I
don’t believe foreign ownership
is necessarily a problem. In fact,
these international firms have
made important contributions to
the development of the Aus-
tralian industry.

“It is important for overseas-
based companies to appreciate
that in the future it will become

increasingly  important  to
demonstrate real commitment to
developing their  Australian
operations as a base for research
and development and marketing
beyond our shores — particu-
larly in the Asia/Pacific region.

“Those international compa-
nies which can do this will be on
the most secure footing to sur-
vive and prosper in this country
into the next century.

“In other words, Australia will
expect its relationship with over-
seas-based electronics firms to
be more of a ‘two way street’
than it has sometimes been in the
past.

“Government commitments
will increasingly tend to favour
those companies which make a
serious commitment to this
country as a base of operations
beyond just its role as a pro-
tected marketplace.”

The Minister cited a current
approach by the Swedish-based
firm, LM Ericsson, to seek a
major Indonesian communica-
tions contract in cooperation
with Telecom Australia.

“We will be investigating fur-
ther ways by which the Govern-
ment can encourage such initia-
tives.

“Beyond that, we wish to see

some of the growing band of suc-
cessful indigenous companies
continue to gather strength, and
to cooperate both among them-
selves and with large inter-
national companies where ap-
propriate, to achieve export suc-
cess.

“The industry’s assessment of
export prospects indicates that
exports of $600-800 million can
be achieved by the Australian in-
dustry by 1996, if all parties in-
volved work seriously towards
that goal.

“The goal is expressed in cur-
rent values, and is based on a
conservative interpretation of
the industry’s own assessment of
its capability. So our actual per-
formance could exceed the tar-
get set, and | have every hope
that Australian enterprise will
do so.”

Senator Button said the strat-
egy developed for the communi-
cations equipment industry
would form a major part of an
overall ‘information industries’
statement now under develop-
ment. The statement will pro-
vide a broad framework for the
Government’s approach to sev-
eral related industry sectors in-
cluding the computer industry.

Schoolboy beats experts

A British schoolboy has taken
just 10 days to solve a computer
problem that has baffled an
American hospital team for 25
years.

Using his family’s computer,
16-year-old Christopher Crow-
hurst from Ivybridge, near
Plymouth in south western Eng-
land, discovered an error in the
computer program being used
by the Johns Hopkins Teaching
Hospital in Baltimore.

Dr Peter Schilder, who heads
the American team, was de-
lighted with the speedy results
and has invited the Ivybridge
Community College pupil to
spend July in Baltimore explain-
ing the Ocular Tonographic
Blood Flow Analyser Program
and adapting it from his BBC
Micro computer to theirs. He
has been given £650 to fund the
trip.

A friend of Christopher’s
father asked him to look at the

program after hearing about Dr
Schilder’s problem. After a pre-
liminary telephone conversation
and some written details he
came up with the answer. Final
checks are being carried out at
the moment, although Chris-
topher says the program is ready
to be used on patients.

Specialists believe that within
a short time any doctor with a
small personal  computer
equipped with the program will
be able to spot potential heart
attack victims within seconds.
The tonograph is fitted to the
eye to obtain a blood pressure
reading. This and other impor-
tant information is transferred
to a computer and has until now
had to go through a number of
different stages.

“I don’t really like comput-
ers,” says Christopher. “I used
to play space invaders, but it got
boring.”

L3
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The three players discussing optical recording techniques.

Rank awards

The Rank Award has been won by three Philips researchers
who laid the groundwork for optical recording during the
1970s. Dr P. Kramer, G. Bouwhuis and K. Compaan were
presented with awards in June. The Rank fund was estab-
lished in 1972 in the will of Lord Rank, the British film czar.

Opening

Schlumberger has underlined its commitment to Australia by
opening a 7500 sq foot factory in June. Schlumberger manu-
factures factory automation equipment.

Duplicator

Eldorelt has purchased Regency Recordings, the big tape du-
plication service. Regency will be offering high speed loop
bins, cassette to cassette and real time duplication, and in-
tends to increase output from 1000 to 1500 cassettes a day this
year.

Minerva users

A directory of OTC electronic mail service, Minerva, is being
published by Modem Technology. The “Communique” will
contain features as well as a comprehensive listing of Aus-
tralia and NZ.

Joint venture

ACI Computers and Datec are joining forces to provide elec-
tronic services to the banking and finance industries. ACI has
a high speed data network, Datec switch facilities, and bank-
ing software.

AWA

Warren Rose has been appointed general manager of AWA
Rediffusion. He was formerly with Electrical Equipment.
Peter Nicholson has become group General Manager.

Netmap
Netmap has appointed Warren Blood as Nationai Sales Man-
ager. He comes from Prime Computers.

Plessey

Dr Edwin J. Matiuk has been appointed a new Regional Man-
ager for Australia and NZ. Matiuk succeeds the present in-
cumbent, Mr Bruce Goddard.

Anitech

Grant Fisher has been appointed National Marketing Man-
ager of Anitech’s Instrument Division. Previously he was with
Standard Communications.

10 — ETI September 1986

Kakadu experts

Expert systems, first developed
in the US in the 1970s, have now
found an application in the
Kakadu World Heritage Area in
the Northern Territory.

The CSIRO, with the support
of the Australian National Parks
and Wildlife Service, has de-
veloped FIRES (Fire Expert
System), to handle the complex
task of fire management of
Kakadu.

According to Dr Richard
Davis, of CSIRO’s Division of
Water and Land Resources in
Canberra, the system is ‘“just
what the doctor ordered”, be-
cause it preserves the genuine
expertise built up in the com-
munity through years of careful
observation, without requiring
numbers to pick up every state-
ment.

“The information on the sys-
tem doesn’t disappear when the
owner dies, just because he or
she never wrote a book about
it,” he says.

“For land management on the
grand scale called for by the
20,000 square kilometres of

Kakadu, the expert system pro-
vides a way of methodically
recording what individuals have
seen and learnt about the
region.

“A major obstacle to using
computers for the task has been
that the information available is
not always quantifiable.

“Computers usually depend
on hard data in number form,
but expert systems provide a
way out. They deal with state-
ments as well as numbers, which
is ideal for many land manage-
ment operations.”

A typical ‘conversation’ with
FIRES might go as follows:
Ranger: ‘G’day.

FIRES: ‘G’day.

Ranger: ‘We’re in the hot sea-
son, what do you reckon a
scorch height would be if a fire
broke out here today?

FIRES: ‘Where are you?’
Ranger: ‘In the Kay 1 land
system.’
FIRES:
strength?’
Ranger: ‘Moderate.

FIRES: ‘What’s the fuel load

‘What’s the wind

Instrument maker

consolidates

Jniversity Graham Instruments
has announced the acquisition of
Paton Electrical in a move which
will strengthen its position as
one of Australia’s leading elec-
trical equipment manufacturers.

Patons and University
Graham are two of the oldest
companies operating in the field
and each has occupied a signifi-
cant position in the marketplace
for electrical testing, measuring
and indicating instruments.

Executive Chairman of Uni-
versity Graham Instruments, Mr
Jack Rutherford, said the take-
over will lift overall sales of the
company to more than $7 mil-
lion in 1986.

“Considering the problems
facing the Australian manufac-
turing industry, we believe this
move indicates our confidence
in the economy and our commit-
ment to strengthening our posi-
tion in this specialised high tech-
nology field,” he said.

“This acquisition will help

revitalise the electrical instru-
ment manufacturing industry in
Australia and introduce a scale
of manufacture that will be more
effective in the Australian mar-
ketplace.”

Established in the 1930s, both
companies manufacture and im-
port electrical testing, measur-
ing and indicating instruments
for the Australian market. Prod-
ucts include panel meters,
relays, temperature controllers,
educational instruments, elec-
tronic control meters, current
transformers, multimeters and
special instruments.

Paton also has an arrange-
ment with the CSIRO to under-
take research and development
which should lead to a new
range of instrumentation.

The workforce at University
Graham Instruments will grow
to more than 70 people with the
takeover. All those currently
employed by Paton will be
retained.



Some of the 20,000 sq km of Kakadu.

like?’
Ranger: ‘That’s moderate too.’
FIRES: ‘Right. A bushfire now
will probably burn with flames
2-3 metres high and scorch the
vegetation 10-12 metres high.
The main tree species affected
will be Eucalyptus Tetrodonta
and Eucalyptus Miniata’.

The first attempt at an expert
system was with medical diagno-

sis in the US during the 1970s,
when the combined medical
knowledge of many specialists
was incorporated into a system
called MYCIN. Although only
experimental, MYCIN inspired
a range of expert systems now
functioning in the USA.

In Australia interest is grow-
ing fast, and there are now sev-
eral systems in operation, rang-

ing from medical sample analy-
sis at the Garvan Institute at St
Vincent’s Hospital in Sydney to
the design of window frames at
CSIRO’s Division of Building
Research in Melbourne.

FIRES provides the most con-
vincing demonstration to date of
the potential of expert systems
as a powerful tool for land man-
agement.

The decision to build a trial
expert system came after discus-
sions between Dr Davis and
CSIRO researchers Dr Joe
Walker and Dr Ken Myers who
were attempting to construct an
‘ecological framework’ for land
management at Kakadu.

Information was gained from
the knowledge and observation
of rangers, from experiments
run in Kakadu by Mr Jamie
Hoare of the CSIRO Division of
Forest Research in Canberra,
and from work carried out in
similar areas of Australia.

Vegetation type, the kind and
amount of fuel they produce,
and a range of meteorological
data were also recorded. This in-
formation was then arranged ac-
cording to the Aboriginal calen-

dar. The ‘knock-em-down
storms’ season, for example, oc-
curs at the end of the monsoon,
with storms capable of flattening
the three metre high tropical
grass. The seasons following are

‘cool’, ‘cold’, ‘hot’, ‘early
storms’, before the monsoon ar-
rives again.

Drawing on Mr Hoare'’s ex-
perience in Kakadu, 120 rules
on fire behaviour were built into
FIRES. All rules were ex-
pressed in plain English. A com-
puterised thinking mechanism,
known as an inference engine or
‘shell’, was then written.

“A computer loaded with this
sort of information and wearing
the right sort of thinking cap can
come up with decisions identical
to those made by experts,” said
Dr Davis. “It can literally draw
its own conclusions.

“The sheer extent and variety
of Australia’s water and land re-
sources continue to make it diffi-
cult and expensive to collect
basic scientific data for land
managers to use.”

“Expert systems provide an
opportunity to make good use
of the information we have.”

Were you there?

The London Electronics Col-
lege, which celebrates its 80th
anniversary this year, intends to
mark the event by setting out on
an international quest to find its
oldest former student.

The College, formerly known
as the British School of Telegra-
phy (founded 1906), trained
early Marine Radio Officers
using the original Marconi wire-
less telegraph. Some 300 of its
students were at sea in 1912.
Harold Bride, wireless operator
on the Titanic at the time of the
tragic iceberg disaster, and
Thomas Cottam on the Carpa-
thia, the first ship to acknowl-
edge radio distress messages
which saved so many lives, were
both trained at the College.

Nowadays, the  College
specialises in professional elec-

tronics technician education,
having ceased radio officer
training in 1980.

In honour of the College’s
birthday, a general signal
“QSO0” is being sent out to all
former students asking them to
get in touch again. It’s just possi-
ble that some of those original
1906 Marconi wireless telegraph
operators will respond.

Present-day staff and students
would be delighted to welcome
such visitors on a tour of inspec-
tion — just to see how much
electronics has changed in the
era of microcomputers and new
technology.

For further information con-
tact M. Spalding, London Elec-
tronics College, 20 Penywern
Rd, London, SW5 9SU. Phene
UK (01) 373-8721.

NOTES & ERRATA

Current feedback for drill control,
1986: Beware: the earth and neutral labels were transposed on the circuit
diagram we published. Earth Is actually the lead connected to the case with
thie ground symbol attached. Neutral is the one above.

Ideas for Experimenters, August,

Rocky winner

Mrs Laurel Dumbrell, a Carss
Park (Sydney) housewife who
also teaches writing to adults as
a part time occupation with the
Arts Council, was the lucky win-
ner of a Daihatsu Rocky in a re-
cent computerised draw which
involved over 19,000 subscribers
to Federal Publishing maga-
zines.

“Rocky couldn’t have come

Mrs Dumbrell receiving her keys from Rod Bragg, Daihatsu.

along at a better time,” said a
delighted Mrs Dumbrell.

“My husband and 1 have been
renovating an old farmhouse on
some land in the Kurrajong Hills
and we badly needed a four
wheel drive vehicle but couldn’t
afford one.”

“I still can’t believe our for-
tune — it’s a tremendous thrill.”
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KILOHERTZ COMMENT
AUSTRALIA: The Australian Broad-
casting Corporation’s three 50 kW
transmitters servicing the Northern
Territory have been noted at times on
extended use of some frequencies. At
1100 UTC the 120 metre band is used
with Alice Springs 2310 kHz, Tennant
Creek 2325 kHz and Katherine 2485
kHz. Alice Springs has been noted on
daytime channel, 4835 kHz, to past
0930 UTC at times. The program in-
cluded an ABC News Comment at
0900 UTC, at 0910 a report from Dar-
win of news from the Northern Territory
and on Monday at 0915 UTC a pro-
gram schedule for the week in English
and in the Aboriginal language. The
frequency provides good reception,
though Radio Reloj, Costa Rica on
4832 kHz causes some sideband inter-
ference.

AUSTRIA: Austrian Radio In its trans-
mission to Australia, has made a fre-
quency change and Is now using 95-
85 kHz replacing 9735 kHz. This trans-
mission is for broadcast between 0600
and 0700 UTC, with the first 30
minutes in German; English is broad-
cast between 0630 and 0700 UTC.
BANGLADESH: Radio Bangladesh is
using the new frequency of 7505 kHz
for its English program 1815-1915
UTC. News at slow speed is broadcast
at 1900 UTC but from this time interfer-
ence is noted from Radio Beijing. The
alternative frequency of 6240 kHz
carrles the same program.
ECUADOR: HCJB Quito Ecuador has
extended its English Service to Aus-
tralia to 1130 UTC. The transmission is
now 0700-1130 UTC on 6130 kHz,
9745 UTC and 11925 kHz. “DX Party
Line" which was formerly broadcast
three times a week, has been reduced
to a Monday and Saturday broadcast,
at 0930 UTC.

GUAM: KTWR Trans World Radio, is
now on 11735 kHz with English 0745-
0900 UTC Monday to Friday and on
Saturday and Sunday the broadcast
opens at 0730 UTC. “Distant Listeners
Log" on Saturday is now heard at 0828
uTC.

MONGOLIA: Radio Ulan Bator has
provided detalls on its latest schedule
and English broadcasts are 1200-1235

UTC and 1445-1520 UTC on 9615 kHz
and 12015 kHz, while two other Eng-
lish transmissions are broadcast 1255-
1330 UTC and 1940-2015 UTC on
7235 kHz and 1530 kHz.
PHILIPPINES: The Far East Broad-
casting Company, Manila has moved
to 11885 kHz for a transmission in Eng-
lish 0830-0930 UTC. This frequency
replaces 11890 kHz and |later
11850 kHz, but the new 11885 kHz is
also prone to jamming on that channel.
An alternative frequency of 15350 kHz
carries the same program but suffers
interference from Radio Moscow.
TURKEY: Ankara is using 17725 kHz
for its broadcast to South East Asla in
English from 2000-2050 UTC, 2200-
2250 UTC and 0300-0350 UTC. The
first two transmissions are also heard
on 7210 kHz, 9535 kHz and 9560 kHz,
while the 0300 UTC broadcast is car-
ried on 9560 kHz.

This item was contributed by Arthur
Cushen, 212 Earn St, Invercargill,
New Zealand who would be pleased
to supply additional information on
medium and shortwave listening. All
times quoted are UTC (GMT) which
Is 10 hours behind Australian East-
ern Standard Time.

Only

capacity.

added Mr Brammall.

CONSUMERS WARNED ABOUT STEREQ RADIOS
Misleading labelling of radio receivers has led several State Consumer
Affairs Departments to issue warnings to consumers and refer matters
to the Trade Practices Commission.

65 radio receiver models can currently claim (in labelling and
advertising) to be truly "AM/FM Sterec” or “Stereo AM/FM”, since only
those 65 radios have stereo capacity on both AM and FM bands, ac-
cording to Stereo AM Australia, a national body of AM radio operators.
However, many receivers in shops are labelled and promoted as
“AM/FM Stereo” while In fact they only have a FM stereo and AM mono

“Under Section 52 of the Trades Practices Act many retailers and
manufacturers could be, perhaps unwittingl
ing and deceptive information on radio recelver units,” says Chris Bram-
mall, Chairman of Sterec AM Australia.

“We've had numerous complaints from listeners on this issue. And
until the Trade Practices Commission addresses the question, our ad-
vice to consumers is to be very careful when they buy a new radio,”

“If you want stereo on both bands, try the product first to make sure.”

, giving the public mislead-
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ACL certified

Associated Calibration Labora-
tories, Melbourne, recently ob-
tained certification as a National
Association of Testing Authori-
ties (NATA) approved labora-
tory for frequency measure-
ment. This is in addition to its
NATA certification in various
areas of acoustic calibration and
surveys.

A unique feature of the fre-
quency reference system is that

it is phase-locked to Omega
VLF transmissions which have
an accuracy of 1 part in 10'2,

Allowing for measurement
uncertainties, the laboratory can
certify frequency standards to
better than two parts in 10'® and
can measure nonstandard fre-
quencies from 10 Hz to 1 GHz.

ACL is situated at 27 Rosella
Street, Doncaster East, 3109.
(03) 842-8822.

Real estate TV

The Victorian Real Estate in-
dustry is about to enter the com-
munications revolution with a
link-up to a new nationwide
television network called chan-
nel 3 — the real estate channel.

Corporate Data Services, a
Melbourne-based communica-
tions group has been granted
special licences to operate this
unique UHF television fre-
quency service in Brisbane, Syd-
ney and Melbourne.

The real estate channel has
now begun transmission in Mel-
bourne and plans to broadcast in
Brisbane and Sydney-

Transmissions will be received
by participating real estate agen-
cies, offices of property inves-
tors such as banks, stock
brokers, international hotel
rooms, legal firms and public
areas such as shopping centres
and malls. The television sets in
these areas are equipped with a
downconverter with output on
channel 3, and a small indoor or
rooftop antenna.

The basic service offered by
the real estate channel is a video
catalogue of homes for sale, auc-
tion or lease. The telecast video
sections guide the viewer
through a home, business com-
mercial building, tourist devel-
opment, farm or other property.
The various properties are
categorized according to type,
location, and agent (if desired),
giving the buyer access to a wide
range of properties or immedi-
ate appraisal of a type of prop-
erty in a particular area of
Australia.

Besides the catalogues of
investments the real estate chan-
nel can also use its Australia-
wide network for televised
auctions.

In a city-wide auction, re-
ceiver units could be installed in
every potential bidder’s home or
office. For interstate or overseas
live coverage the real estate
channel will make use of Aussat
to deliver the auction live to any
range of bidders.



One standard.
Zero defects.

From IC people

committed to quality.

Some IC companies talk about defect
standards of 500 ppm as if they were proud of
them. At Philips, we have a different philosophy:
one defect is one too many. So zero defects is the
the standard we've set for our ICs. And the warranty
for that standard goes like this: when you receive ICs  ?
from Philips, if you find a single defect in that batch, we'll '
take them all back for re-screening or replacement. The »
reason we can offer this warranty is that after 100% J
testing, we sample every batch. If we find a single defect,

that batch isn’t delivered.

The Philips IC activity is absolutely committed to a
standard of zero defects. We have been for some time, in
fact. In 1980, we instituted a rigorous 14-point program aimed -
at preventing mistakes - rather than correcting them. Since .
then, the program has evolved until it's now more than a
program: it's a state of mind.

By working with you and examining rejects, we'll
carry zero defects beyond a standard to a reality. You'll
find that same commitment to quality throughout Philips,
whether we're designing a VLSI chip containing
more than 100,000 transistors, or a simple gate.
So while many IC companies are bragging
about a standard of 500 defects per million,
we at Philips are working our way
towards zero. And when you put your trust
in that kind of individual commitment,
you can't lose.
When you're offered zero,

why settle
for less?

One standard. Odefects.

Sydney (02) 4393322 Melbourne (03) 5423333 Adelalde (08) 2430155 Perth (09) 2774199 Brisbane (07) 440191
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Compact 12 Volt
Photovoltaic
Solar Module

Australian made Solar
Module ESS3601 is a com-
pact lightweight solar module
intended for low power re-
quirements including: ® Bat-
tery trickle charge ® Logging
equipment © Small electric
fences ® Small appliances —
radios, cassettes, etc.

The panel is rated at 4

liver in excess of 250mA into
a 12 volt battery (1Kw/m?).

The dimensions are only
220mm x 220mm and weight
is 0.53kg.

A laminated construction
with a low iron toughen glass
front surface will provide
long term reliability that can-
not be matched by many

watts peak power and will de-  other low cost modules. O

Isolated Plastic Package
Simplifies Power Device Mounting

tnned copper leads
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We are introducing a new package for power semi-conduc-
tor devices which offers manufacturers a more cost-effective
mounting technique than a standard TO-220. Designated the
F-pack TO-220 (envelope number SOT-186), the new package
has a plastic insulation layer on its mounting base and tab
thereby making insulated mounting much simpler.

Direct mounting

The SOT-186 can be mounted directly onto a heat sink,
using the same screw or clip as the standard TO-220, without
any extra insulating components such as mica insulators, heat
sinking compound and insulating washers. As well as cutting
component costs the F-pack also significantly reduces assembly
time.

The F-pack is the result of new techniques which allow very
thin layers of plastic (+0.3mm) to be moulded onto the rear
of the metal comb without significantly affecting the electrical
and thermal properties. It is specified for a voltage rating of
1100V.

Better free air dissipation

Safe operating area, transient thermal resistance and maxi-
mum power dissipation are all comparable with the standard
TO-220 plus insulation accessories. Free air power dissipation
is approximately 17% better than for the standard TO-220.

Currently eight important power device families are avail-
able in F-pack; eventually we intend to offer our entire TO-
220 product range also in F-pack. O

Cut-away view of a SOT-186 power transistor showing the construc-
tional features that contribute to the high quality of these devices. An
essential part of the design is an epoxy insulating layer formed under
the lead frame during encapsulation. Less than 400pm thick, the
layer has a breakdown voltage in excess of 1000V and its thickness is
controlled to within 25um for consistent thermal and electrical proper-
ties.
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Highly-integrated CMOS
microprocessor combines
cost-effective with powerful
performance

Reinforcing our position as a leading high-tech innovator, we are in-
troducing the SCC68070, a highly-integrated 16 bit microprocessor
which contains central-processing unit (CPU), memory-management
unit (MMU), direct-memory access (DMA) control, I°C bus interface,
RS232C interface, and three counter/timers all on the same chip. Fully
software-compatible with the popular 68000 family, this is the first mi-
croprocessor to feature MMU and DMA functions together on the
same chip. The low power 10MHz device is fabricated in our C400
CHMOS process.

Immediate cost reductions

The SCC68070 permits designers to achieve immediate cost reduc-
tions in developing newer versions of existing 68000-based systems and
will also lead to new designs that can exploit its unique, integrated
functional advantages. Particular applications are CAD workstations,
telecommunications equipment, and the latest home and personal
computers. Systems built using the new SCC68070 will provide com-
parable performance to the 68000 but with fewer components, lower
power requirements and reduced cost. The SCC68070 comes in an 84
pin plastic leaded-chip carrier bringing all the benefits of surface
mounting.

The CPU has a 68000-compatible instruction set and a 16 Mbyte ad-
dressing range plus vectored and auto-vectored interrupts with seven
levels of interrupt priority. Further, the SCC68070 has an on-chip bus
with additional registers to control its added functions. Enhanced bus-
error handling similar to that of the 68010 and on-chip bus arbitration
and control circuitry ensure that the parallel system bus is managed
well and performance remains high.

Consumer and professional

The SCC68070 is the culmination of a process involving the analysis
of market-needs information, the development of a product-require-
ments model, and a zero-defects quality environment. Because the
new microprocessor is designed based upon needs that cross con-
sumer-and-professional-system boundaries, it will be marketed to
developers of systems in both market areas, worldwide.

Some previous microprocessors have on-chip memory management
for high-performance, multi-tasking systems. Others, aimed to lower-
cost systems, feature several peripheral functions integrated alongside
the central processing unit. The SCC68070 has both.

The chip has approximately 1,000,000 transistors and is built using
2-micron design rules. Despite its complex circuitry and speed, the
SCC68070 will consume only about one watt of power. It is therefore
attractive for portable systems using battery power and for systems re-
quiring dense packaging with reduced cooling requirements.
Prototyping/Samples

Samples of the SCC68070WP are expected to become available late
in 3rd quarter 1986, at less than A$200 each. An evaluation board is
under consideration.

Documentation

Already available is a users manual for hardware implementation, at
$50 from Elcoma. A software manual, applications notes, and ECA
article will appear in second half 1986. (ECA = Electronic Compo-
nents and Applications, an excellent quarterly technical journal avail-
able from Elcoma on subscription).

Support
Developing applications for the
SCC68070 requires the same tools
already available for supporting
the 68000. There are a variety of
development systems plus cross-
software products for software
development in a Digital
Equipment Corporation VAX
environment. In addition, we
will offer support software
and simulation tools for the
SCC68070. O

“Electronic Component and
Applications” (ECA) is a
' 64-page, full colour magazine
L' $ which contains articles on important
new Philips components and their applications.
ECA is issued by Philips Electronic Components and

Materials Division (Elcoma), which embraces a worldwide group
of companies with sales and manufacturing facilities in every major
component market.

The latest issue is completely devoted fo the Philips extensive
HCMOS range. The subscription for this quarterly magazine is $25.00
a year. Send now for more information. O

Modular Extension using distributed intelligence.

pwiuips| Electronic
Components
and Materials

Philips Components from the worldwide Philips Group of Companies
AIRPAX ® AMPEREX @ CENTRALAB @ DIALIGHT @ FERROXCUBE @ RTC-COMPELEC @ MEPCO-ELECTRA ® MULLARD o PHILIPS @ SIGNETICS @ VALVO @ VIDELEC

PHILIPS

For more ntormation contact Philips Electronics Components and Materials, PO Box 577, ARTARMON, N.SW. 2064,
SYDNEY (02) 439 3322. MELBOURNE (03) 5423333 BRISBANE (07) 440191. ADELAIDE (08) 2686701. PERTH (08) 277 4199,



Back on full power

Recently (ETI, Dec 85), I re-
ported on the destruction of the
transmitter building of Radio
4XD in New Zealand by an ar-
sonist which put the station off
the air. The transmitter building
is located at Highcliff overlook-
ing the city of Dunedin, along
with other aerial towers belong-
ing to Radio New Zealand and
Radio Otago 4XO.

The Broadcasting Corpora-
tion of New Zealand (BCNZ)
was quick to supply a mobile
transmitter which was hooked to

the tower and transmissions
resumed in a matter of a few
days of the fire. A new concrete
block transmitter building has
been completed and will house
two surplus BCNZ 2 kW AWA
transmitters, one for regular
operation and the other stand-
by.

The broadcasts of 4XD Dune-
din Radio are unique in that the
station has been operating since
1922 and is one of the oldest
broadcasters in the British Com-
monwealth. It’s also different

from most radio stations as it is
a non-commercial operation
staffed by volunteers.

Dunedin Radio 4XD operates
on 1305 kHz. As there is no
other station using this fre-
quency in either Australia or
New Zealand, its signals are well
received on the East Coast of
Australia and in the South
Pacific. The mailing address is
Dunedin Radio 4XD, PO Box
404, Dunedin. Broadcasts are
0600-1100 UTC daily with an
earlier sign-on on Saturday at
2100 UTC.

— Arthur Cushen

Stereo AM survey

Consumers are prepared to pay
a premium to hear both AM and
FM radio in stereo, according to
a McNair-Anderson survey re-
cently released.

The survey, which was com-
missioned by Stereo AM Aus-
tralia (a committee representing
AM radio stations broadcasting
in stereo), shows that 70% of
Australians would prefer to buy
a car fitted with both AM and
FM radio bands in stereo. More
importantly, the survey, which
was based upon a national sam-
ple of 1312 people, shows that
over a third of the population
would pay an extra $100 or more
for a hi-fi system with both AM
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and FM in stereo.

Just under 50% of the sample
said they would pay an extra $40
or more for a new car radio with
both AM and FM bands in
stereo, as opposed to AM
mono/FM stereo.

The survey should be good
news for both car and radio re-
ceiver manufacturers who are
selling (or soon plan to sell)
radio receivers with stereo on
both AM and FM bands.

Stereo AM Australia reports
that one year after the introduc-
tion of AM stereo over 55 differ-
ent models of stereo AM receiv-
ers are available, and over 45
AM radio stations are broad-

casting in stereo.

Commenting on the first
birthday of AM stereo, Mr
David Maxwell, chairman of
Stereo AM Australia and Gen-
eral Manager of Sydney’s Radio
2UE, said “stocks of stereo AM
receivers are no longer limited
and the range of model options
for consumers is also increasing
daily”.

However, considerable pres-
sure still exists for the Govern-
ment to allow conversion of AM
licences to FM. The Department
of Communications has released
a report on the issue, and ex-
pects to make a decision late this
year.

R&D up

The Australian Bureau of Statis-
tics has released preliminary
results of the Survey on Expend-
iture on research and develop-
ment (R&D) carried out by the
business sector in 1984-85. They
show an increase in expenditure
of 43 per cent in constant prices,
over the 1981-82 period when
the last survey was carried out.
Human resources devoted to
R&D business enterprises in-
creased by 36 per cent over the
level for 1981-82.

In a joint statement the Minis-
ter for Industry, Technology and
Commerce, Senator John But-
ton, and the Minister for Sci-
ence, Mr Barry Jones, said “The
most encouraging aspect of the
figures is that the private sector
R&D expenditure has increased
significantly over the three year
period. We welcome the change
in direction, after a period of de-
cline in which Australian private
sector R&D investment alone
fell, of the 24 OECD nations.
But we start from a very low
base.

“The increases also reflect the
growing recognition of the im-
portance of R&D expenditure in
improving the quality and
desirability of Australian prod-
ucts, and the necessity that we
look beyond our own coastline
to seek markets in other coun-
tries.

“While this change in direc-
tion is pleasing, it should in no
way be a signal for complacency
by the business enterprise sec-
tor. In comparison with the
other OECD countries, the level
of R&D carried out by Aus-
tralian business enterprises, is
still much lower than the coun-
tries with which we compete.
However, it does indicate that
industry is beginning to head in
the right direction.

“These results are consistent
with the Government’s expecta-
tions. Indications of expenditure
by companies claiming the 150
per cent tax concessions for
R&D are that there will be a fur-
ther increase of 33 per cent in
real terms this year and we ex-
pect additional increases in fol-
lowing years.”

I e e e,




NZ voice on SW

New Zealand’s only regular
shortwave broadcaster, Arthur
Cushen, and our shortwave fea-
ture writer, was guest speaker at
an International Radio Conven-
tion in Montreal in July. Arthur
Cushen broadcasts over the
English Service of Radio Neder-
land on Pacific affairs.

Arthur’s voice is known to
millions around the world as his
contribution on Radio Neder-
land is repeated 16 times
throughout the day from trans-
mitters in Holland, the Carib-
bean, and off the coast of East
Africa. (Total output power of
these transmitters is over 3 mil-
lion watts.)

He is a frequent broadcaster
from the BBC and within New
Zealand, his ‘Radio World’ fea-
tures are carried by Radio
Rhema and 4XD Dunedin. Dur-
ing the period when Radio New
Zealand broadcast a shortwave
service, his ‘DX World’ program
ran from 1960 through to May
1982.

The Montreal Convention was
hosted by Radio Canada Inter-
national and organised by the
Association of North American
Radio Clubs, an umbrella or-
ganisation of radio clubs. The
Secretary General of a similar
European organisation in the
South Pacific Association along
with Arthur was also present. It
was the first time that the three
umbrella organisations have dis-
cussed mutual problems about
their leisure pastime.

ik
Arthur Cushen

During the convention a
meeting of frequency managers
from the BBC, Voice of Germa-
ny, Voice of America, Radio
Free Europe, Radio Liberty and
many other organisations was
held in Montreal to plan their
frequency requirements for the
forthcoming months.

Recently Arthur was guest on
American Broadcasting Compa-
ny’s ‘Coast to Coast Talkback
Show’, the Ray Briem Show.
During this five hour program
listeners from throughout North'
America phoned in for advice
from experts who were in the
KABS studios, Los Angeles.
Additional information was
available from Dr Richard
Wood in Hawaii and from Ar-
thur Cushen in Invercargill,
New Zealand, who were linked
to the program by telephone,
giving a broader base to the
network feature.

— Arthur Cushen

Bosch joins Philips

Bosch and Philips are founding a
joint company for professional
television equipment.

Robert Bosch of Stuttgart,
Germany, and Philips Gloeilam-
penfabricken of Eindhoven in
The Netherlands, signed a con-
tract last July, 1986, for world-
wide cooperation in the field of
professional television equip-
ment in order to continue and
extend their mutual activities in
this field.

They have set up a company
with the name BTS — Broadcast
Television Systems with its head
office in Darmstadt, in which
Bosch has 70 per cent and

Phitips 30 per cent.

Bosch will integrate its Televi-
sion Systems Division in Darm-
stadt and its Video Equipment
Division in Salt Lake City,
Utah, provided the American
Federal Trade Commission
gives its permission.

Philips will lose its develop-
ment and manufacturing facili-
ties in Breda, The Netherlands,
and its sales company, Philips
Television Systems in Mahwah,
New Jersey.

For further information, con-
tact Bosch Electronic. Products
Division, Robert Bosch (Austra-
lia) on (02) 887-4099.

Borland breakthrough

Borland  International  has
released what it calls a Sth gen-
eration language development
system called Turbo Prolog.

Borland says the system out-
performs other existing Prolog
language tools by factors of up
to 10,000 with performance
comparable to prototypes of the
Japanese Sth generation com-
puters. According to Borland
President Philippe Kahn, the
availability of powerful Turbo
Prolog programming tools will
spur the development of new
more powerful expert systems,
and customized knowledge
bases.

There will be an acceleration
in natural language front-end
systems for vertical markets,
and ‘smart’ information man-
agement systems. “Even proto-
typing of applications will be
faster using Prolog,” he said.
“Most software today is quite
primitive, and very little of it is
designed to make efficient use of
personal computers. We de-
signed Turbo Prolog for the PC
to make it perform consistently
with large computer systems in
terms of speed, throughput and
performance,” said Kahn.

Prolog was developed by
Alain Colmerauer at the Uni-
versity of Marseilles, France, in
the early 1970s, and designed for

programming in logic. It is al-
ready being adopted by the busi-
ness and industrial sectors,
educational institutions, and re-
search and engineering organi-
sations around the world.

According to Kahn, wide-
spread acceptance and use of
Prolog will transform computer
programming as we have known
it for decades.

“Up until now, the computer
programmer had to instruct the
computer in solving a problem
by providing a structured series
of steps or procedures for the
computer to follow. With
Prolog, programmers need only
describe facts, and let the com-
puter determine the solution on
its own. This takes the PC a step
beyond its traditional computing
functions of numerical calcula-
tions or data storage and retriev-
al. Prolog brings the capability
to infer or derive information
from stated facts,” he said.

The Prolog language employs
a theorem-proving algorithm for
logic programming in order to
take a set of premises and arrive
at an appropriate conclusion.
The algorithm utilizes pattern-
matching and back-tracking — a
true part of Al technology.

For further information con-
tact Arcom Pacific on (07) 52-
9522.

Telecom to help Oz
manufacturers

Telecom has opened a Technical
Liaison Office to provide Aus-
tralian companies with technical
information to assist in the
development and manufacture
of new telecommunications
products.

Mr Bob McKinnon, Tele-
com’s General Manager, Net-
work Engineering, said “We
want to encourage more Aus-
tralian research and develop-
ment. Not only do we need new
products for our own network,
we would also like to see Aus-
tralians exporting the latest in
telecommunications  technol-

ogy”.

“Telecommunications  tech-
nology is advancing rapidly and
becoming more complex,” Mr
McKinnon said. “We need to
help companies identify oppor-
tunities, be aware of relevant
standards and specifications and
have the chance to develop
Telecom designs and industrial
properties.”

The Technical Liaison Office
will be at Telecom’s national
headquarters at 3rd Floor, 172
William St, Melbourne. (03)606-
5068 or (03)606-6806.
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CARTRIDGE
OF THE MONTH

ME70B

M104E

The M104E is ideally suited for
the person who needs
outstanding sound performance
and wants to upgrade their
system on a limited budget.
This cartridge captures and
recreates sound with elliptical
shaped diamond stylus tip and
an aluminium alloy shank to
faithfully reproduce your
favourite music.

The M104E cartridge is
compatible with %" mount
tone arms or most P-mount
tone arm systems.

The M104E features a slide-on
stylus guard plus a screwdriver
and mounting hardware.

You’ll find no other cartridge
offers so much for so little as
the M104E

ME92E

SPEQFICATIONS

Tracking Force at the Stylus Tip:
Optimum: 12.5 mN (1.25 grams)
Maximum: 15.0 mN (1.5 grams)
Tradkability at 12.5 mN (1.2$ grams) Tracking
Force (Typical in amvsec peak velodty):
M104E: 400 Hz: 24 cm/sec
Frequency Response: Essentially flat
20-20,000 Hz
Channel Balance: Within 2.0 dB
Channel Separation: 1 kHz: 25 dB typical
Output Voltage (Typical):
M104E: 5.0 mV RMS at 1 kHz at
5 em/fsec peak velocity
Net Weight (with mounting adapter,
screw and nut):
M104E: 7.3 grams: also P-mount compatible

~—  SHURE-

AUDIO ENGINEERS PTY. LTD.
342 Kent Street, Sydney, NSW 2000
Ph: (02) 29-6731

M104E

AUDIO ENGINEERS (QLD)
Cnr. Jane & Buchanan Streets,
West End, Qld 4101
Ph: (07) 44-8947

MARKETEC PTY. LTD.
51 Scarborough Beach Road,
North Perth, WA 6000
Ph: (09) 042-1119

Shr('t 4

New time code for VNG

An updating of the broadcast
time code format has been im-
plemented on the shortwave
standard frequency and time sig-
nal broadcasting service, VNG,
to add time of day and day num-
ber of the year information with-
out alteration of the existing
minute, S-minute and 10-minute
identifying sequences or DUT1
coding. The DUT]1 code relates
the deviation between the
Earth’s angular position time
scale UT1 and the Coordinated
Universal Time Scale UTC.
VNG has operated from
Radio Lyndhurst, Victoria, for
20 years. Telecom Research
Laboratories were responsible
for the establishment of the ser-
vice and continue to maintain
the carrier frequencies and in-
stant of time, as transmitted, to
within close tolerances of the
Telecom (ATC) Standard of
Time and Frequency operated at
the Clayton Laboratories com-

plex.

The addition of this extra in-
formation in binary-coded deci-
mal (BCD) form, will enable
time code receivers to operate
directly from the received signal
by decoding the pulse sequences
and updating a receiver’s time
output completely every minute.

For maximum security under
marginal reception conditions,
the so-called ‘slow code’ at a bit
rate of 1 Hz has been adopted,
the complete information thus
extending over most of one
minute. The low transmission
rate also permits decoding by
the use of simple recorders.

As VNG has Australia-wide
coverage, the upgraded time
service will have many new ap-
plications where HF radio re-
ception is the only convenient
source of accurate time informa-
tion. Such applications include
surveying, data logging, tele-
metry systems and shipping.

Hard disk drives too

reliable

“The hard disk drive has be-
come so reliable that users for-
get that it’s even there and then
pow! right out of nowhere
glitch, a heavy handed user or
an employee with an axe to
grind erases a year’s worth of
data.” So says Daneva Australia
Marketing Manager, Max Pie-
truschka.

Max has seen the cost of hard
disk drives drop to the point that
the average PC isn’t complete
without one. “It isn’t that they
are being given away with every
computer,” he continued, “it’s
just that users no longer equate
the value of their stored data
with the value of the storage
device. What price do you put
on 20 Mbyte of data? I'm not
only talking about re-entry man
hours, some data is just not
recoverable!”.

Max sees an urgent need for
education of the PC fraternity so
that they really understand the
limitations of hard disk integrity
and take the necessary precau-

tions to ensure their data’s pro-
tection.

He pointed out that Daneva,
alone, offers at least seven solu-
tions to the backup and security
problem. “For as little as $200 a
PC user can backup 10 MB in
eight minutes using Fastback, a
floppy based archiving system.
On an AT you could lay down
20 MB in the same time.

“Removable hard disk media,
although just gaining accept-
ance, is an excellent method of
having your hard disk and stor-
ing it too. At the moment there
are about three standards of
tape drive with the data car-
tridge being the most popular.

“The ultimate backup for high
performance hard disks of
70 MB and above just has to be
the laser disc. Prices for these
drives are dropping rapidly as
the industry discovers the ad-
vantage of having an incorrupt-
ible, transportable and rapid ac-
cess medium on which to store
their hard won data.”
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Image versus word

processing

A report just released by Inter-
national Resource Develop-
ment, a US based consultancy
group, says that image process-
ing is now reaching such levels
of sophistication that the tradi-
tional role of word processing is
under threat.

The new phenomenon is
called desk top publishing. This
is taken to mean bringing the
power of graphics functions and
alphanumeric manipulation pro-
vided by the new breed of mi-
cros to bear on the paper that
gets churned out of a million of-
fices across the nation. The re-
port looks at the convergence of
a range of office technologies:
the photocopier, fax machine,
scanners, digitizers and so on.
The latest trend is towards con-
trolling these with a PC, thus in-
tegrating all their functions.

Central to this trend is the ad-
vance of PC technology. The
possibilities in the area are dis-
played by the latest offering
from Sublogic, the Illinois based
company that developed Flight
Simulator and Jet. It’s calléd the
IB-3DI and includes real time
animation language (RTAL), a
3D editor, an animator, plotter
and digitizer interface, a 3D
database and demo program.
The whole thing is designed for
an IBM-PC fitted with Sublog-
ic’s X1 board.

Although the X1 board has a
resolution of only 640 x 200, its
powerful hardware and onboard
software functions mean it can
draw 7 million 4-bit pixels every
second, and an even more im-
pressive 100 million polygons
every second, once again with
4-bit pixels.

The importance graphics and
computer imaging are starting to
assume can also be gauged from
the growth of educational insti-
tutions offering graphics
courses. The latest news we
have is from Preston TAFE in
Melbourne, which is starting a
CAD concepts course. Signifi-
cantly, the prerequisite for the
course is in drafting, not in com-
puter literacy.

Graphics is also making itself
felt on the industrial front.
Navatech controls ((02) 758-

1122) has just released a colour
graphics package called Screen-
ware. It is intended for process
control terminals such as are
now commonly used in factories
to control assembly lines.

The idea is that almost any
IBM screen can be animated to
make the operator interface
more user friendly. Information
can be conveyed more easily and
operator errors, now a major
problem, are reduced.

Of course, communications is
fundamental to these trends,
whether it be across a factory,
across an office or indeed,
across the state. But news that
Telecom Australia has hiked
prices on its Megalink local area
lines has angered many in the
computer industry. Austcad
boss Chris Harris fired off an
angry press release in which he
described the new charges as un-
timely and unjustifiable.

Megalink lines are used by
Austcad to link its computer
aided design facilities and termi-
nals to clients in the manufactur-
ing, engineering and architec-
tural fields across the Sydney
and Melbourne metropolitan
areas. Austcad’s major clients
include Westpac Engineering,
Tubemakers and Sydney County
Council.

VIEW PROGRAM WITH ON-SCREEN MENU
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UV EPROM ERASER
Erase your EPROMSs quickly ang
safely This umit is the cost effective
solution to your problems. It will
erase up 10 9 x 24 pin devices in
complete safety, in about 40 minutes
less for less chips).
eatures incluce:
@ Chip drawer has conductive foam
pad
® Mains powered
@ High UV intenstity at chip surlace
ensures EPROMSs are thoroughly
erased
® Engmneered 1o prevent UV
exposure
® Dimensions 217 x B0 x 68mm
Without tmer Cat. X14950

Special, only $79.95

v
"

SCOPE 60W SOLDERING

SYSTEM

® Infinitely adjustable temp. 200 C1o

470 C. Si control selects

desired tip temperature (LED

readout monitors tip temp. )

@ Safety holder features ceramic

bum-proof bush and can be

converted 10 left-hand-side

# Soft and cool hand gnp n phable

rubber.

® Screw type connector prevents

accidental plug removat and

guarantees solid contacts.

® Temperature lock aliows

production supernvisors 1o control

soldenng temperatures

® Anti seize tip retention design

reduces nsk of thread sezure by

removing locking nut to cooler end of

barrel

® Optional 30W soidering pencil is

available for finer work

Cal T12900 Normally $159
NOW $149

POWERFULL MINI DRILL
Featuring a powertut 6000 ¢ p.m.
motor, this hghtweight (113gm) drill
1$ deal for many jobs Perfect for
PCB work! Has a 0.8 10 1.2mm
chuck and 1mem dnil

Requires 12V 1 AMP (use with

M19010]
o 712802 $17.95

TEXTOOL SOCKETS

P17016 16 pin $14.50
P17024 24 pn $14.50
P17028 28 pin $19.50
P17040 40 pin $22.50

MICRO

NEW INTRA

HIGH RESOLUTION RGB
COLOUR MONITOR!

Size: 14 inch

Sync. Horiz. Scan Freq: 15 75 KHz
Sync. Vert. Scan Freq: 50 Hz
Band width: 18 MHz

Resolution: 640 x 400 dots
Dispiay Format. 80 x 25 Characters
Display Colours: 16 colours

Input Connector: 9 pin D type

Cat. X14520 only $695

-

ARLEC SUPER TOOL

A versatile 12V electric tool for.

® Sanding

® Engraving

® Grinding

® Polishing

® Cutting

® Drilling

® Milling

® Erasing, etc

Features:

Operates on sate, low 12 voits from
mains electncity via AC adaptor
(supplied). Light and easy to handle
with touch swilch and jock for
continuous running. High torque
motor. 10,000 R P.M. Can anll 2mm
holes In steel. 2 year guarantee
Contents:

® 12V Super Tool

® Plugpack AC adaplor

© 1 sphencal milting cutter

@ 1 wire brush

® 1 gnnding wheel

® 4 drill bts, 0.6. 0.8, 1.0, 1.2mm

® Setof § chuck collets.
® 6 eraser sticks

® Instruction sheets
Cat. T12300

$49.95

.*l;lhn._'_kb ;
GETR

UHF TO VHF TUNEABLE

DOWN CONVERTER

Suits all TV's and allows VHF sets to

watch and listen to SBS Channel 28

# Has built in amplifier 10 ensure no
signal loss

® Tuneable UHF band 4/5 to VHF
channel 1

® Power supply 12V DC 100mA
(included

@ Aliows TV withoul UHF to recieve
on-ar UHF signal or use VCR,
Video Game, Computer, etc

Cat. L15021 $99

RSy

10 TURN WIRE WOUND
POTENTIOMETER
Spectrol Model 534

Va" shaft.

sguw {Bourns 35408, Beckman

Dials to suit 16-1-11, 18-1.11
2111t

R14050 S0R  R14100 SK
R14055 100R R14110 10K
R14060 200R R14120 20K
A14070 500R R14130 50K
R14080 1K  R14120 100K
R14090 2K I

19 10+
$13.50 $12.50

-.~
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PROGRAMMABLE
24 HOUR TIME SWITCH
® 48 switching possibilities per day
® 240V AC, 2400 watt. 10 amp
® Suitabie for turning on
Heaters/Coolers
pool fiter
electnc blankets
cooking appliances
waking you, even the coffee!
fights etc for secunty while you're
away from home!
® Bargan Pncel

Cal. M22002 only $19.95
[z
“IBM AT STYLE"
KEYBOARD

© 100% 1BM* PC, XT compatible

@ low profile keyboard design

© proper placement of shift keys with
large key tops to suit professwonai

S1S

® J step hesghlangle adjustiment,

@ Cherry brand TS M000! 19mm low
profile switches, meet 30mm
£1goNoMIC requeirement, and
provide igh performance and
maximum rehiabihity.

# Curt lead plugs straight into
1BM* PC/XT

® Status displays, (3)

Just like the “real McCoy" only at

& fraction of the price!

Cat. X12020 Normally §245

SPECIAL, ONLY $199

DOT DISKS

100% certified and error free guaranteed!
Where eise can you get 100% guaranteed disks

at these prices?!

1-9 boxes

10+boxes

54" S/S (C12440) $17.95 $16.95
514" D/S (C12445) $19.95$17.95

Bulk and dealer Inquiries weicome please phone {03) 543 2166

FREE POSTAGE FOR ALL ORDERS OVER $50!

FREE POSTAGE FOR ALL ORDERS OVER $50!

IBM*
COMPATIBLES

9 *
Incredibie deals to sult everyone
including special package deals!
256K RAM, single dnive, graphics,
disk controller and printer cards. $949
256K RAM: Colour Graphics, Disk
Controller Card, 1 parallel port
2 disk dnves and 3 months
warranty. only $1,395
640K RAM: Colour graphics,
Muttifunction Card, Disk Controller
Card, 2 senal and 1 paraliel ports,
2 dhsk drives and 3 months warranty.
only $1,495

256K PACKAGE DEAL: Inciudes.

r Graphics Card, Multifunction
Card, Disk Controiler Card, 2 seniat
and 1 paraliel ports A 120 C.P.S.
pnnter and a Monochrome monitor
and 3 months warranty' only $1,995
640K PACKAGE DEAL: Includes
Colour Graphics Card, Multtfunction
Card, Disk Controiler Card, 2 serial
and 1 parallel ports A120C.P.S.
printer, a monochrome monitor and
3 months warranty! only $2,095
*IBM i & registered irademark.

ECONOMY
TRANSFORMERS

1-9 10+
2155 240V 6-15V 1A
Cal.M12155  $6.75  $5.95
2156 240V 6-15V 2A
Cal.M12156  $9.50  $8.95

2851 240V 12-6V CT 150mA
Cal M12851 $4.50  $3.60
6672 240V '15-30V 1A tapped
Cat. M16672  $9.95  $9.30

2860 240V 15V CT 250mA
CaLM12860 $4.95

$3.95

RECHARGEABLE 12v
GELL BATTERIES
Leakproof and in 3 convenient
sizes, these long service e
batteries are deal for burgular
systems, emergency lighting of as a
compuler backup power suppty.
Ideal for many power needs.

Cat. $15029 12v 1.2 AH $12,95
Cat. S15031 12v 2.6 AH $39.50
Cat. §15031 12v 4.5 AH $49.95

FREE STANDING, FOLD
UP MAGNIFIER
An ecconomicalf

ity pnced “hands
magnihier, iets you take care of all
those imicky tine detaided jobs so
often encountered in electronics. or
any ol many ather practical uses
such as home, work, hobbies etc.

Cat. T12083 $14.95

INLINE SWITCHING BOX

@ 25 pin D" plug 10 25 pin “D'
socket (RS232)

® DIP swilches allow easy
switching of nternal wiring

Cat. P $32.95

TELEPHONE ADAPYOR
@ Austtanan plugto U § socket
® Length 10cm

® Cream colour cable

Cat Y16026

TRACKBALL

Ourable, accurate and rehable,

and with dual fire buttons. these new
trackballs are suitable for use with
the Commodore VIC-20, Atan home
videc game, Alagi 400 and 800 home
computer and Sears Arcade Game.

Cat. C14225 $39.95

7

DELUXE JOYSTICK

Suits Commodore 64, VIC-20, Atari
Sears. NEC PC-6001 computers or
el

Cat chazso $14.95

&

QUICK STICK JOYSTICK
Features:

# 3 Fast Responsive Firing Buttons.
® Arcade joystick feeling.
® Comtortable Grp.
® Built in stabihzing Gnp.
® Compatible with
Commodore 64, VIC:20,
Atan
Sears
NEC PC-6001

Cat. C14215 only §9.95

‘SNAP TOGETHER"
PLASTIC CABINET

Top and bottom Simply snap to-
gether {no screws required). remoy.
able front and back panets.
Omensions: 186(W) x 125(D) «
50(H)mm
Cat. H10116 $6.95

CENTRONICS GENDER
CHANGER

® Female to Female

® Saves moditying or replacing
non-mating Centronics cables

® All 36 pins wired straight through

Cal. X15662 $33.95

5Va" DISK STORAGE
Efhcient and practical. Protect your
disks from berng damaged or lost!
Features..

® Smoked plastic cover

® Lockable (2 keys supplied)
& High impact ABS plastic base
® Diders/spacers

Cat C16020  ONLY $19.50

FO

HI FI SPEAKERS
A comprehensive range of
matched appearance speakers,
all with square silver grey trames
and black cones - ideal for
buliding up low cost speaker
systems that wilt look and sound
superb.

/C \,
Lx@,«;}
~

14" TWEETER
SPECIFICATIONS:
Sensitivity: 93008

Freq. Response: 1 2 - 20 kHz
Impedance: 8 ohms

Power RMS: 10 watts
Magnet Weight: 2 02

Cat 10200 $4.95

442" MIDRANGE
WITH SEALED BACK
Clothed edge surrounds.
SPECIFICATIONS:
Sensitivity: 9708

Freq. Response: 600 - 8 kHz
impedance: 8 ohms.

Power AMS: 20 watts
Magnet Weight: 5 4 o/

Cat. C10206 $12.95

12" WOOFER
RIBBED CONE

Cloth edge roll surround.
SPECIFICATIONS:
Sensitivity: 9208

Freq. Response: 32 . 4 kHz
Impedance: 8 ohms

Power RMS: 30 watts
Magnet Weight: 13 302

Cat. C10214 $39.95

12" HIGH POWER

MUSICAL SPEAKER

@ Aluminium die casi chassis

@ Carbon fibre impregnated cone
paper

® Foam edge

® Light grey cone, sitver dust cap

® Hightemperanse "NOME X" voce
col

O
SPECIFICATIONS:
Sensitivity: 9798
Frequency Re: se: 50-4kHZ
Impedance: 8 ohms
Power RMS: 60 watt
Magnet Weight: 30 0z

Cal.C10216 $59.95

HOOK UP WIRE

Cat. No. Description

W11251 13/.12 TND BLK

W11252 13/.12 TLD BROWN

W11253 137.12 TLD ORANGE

W11254 13/.12 TLD YELLOW

W11255 13,12 TLD GREEN

W11256 13/.12 TLD BLUE

W11257 13/.12 TLD WHITE
PRICES PER 100 METRE ROLL

10+

1-9 +
$5.95 $5.00

W11260 14/.20 RED
W11261 14/.20 BLACK
W11265 14/.20 BLUE
W11268 14/.20 WHITE
PRICES PER 100 METRE ROLL
[]

1- 10+
$12.00 $10.00
W11270 24/.20 REO
W11272 24/ 20 BLACK
W11274 24/.20 GREEN

PRICES PER 100 METRE ROLL
1-9 10+
$14.00 $12.00
W11280 32/.2 BROWN
W11282 32/.2 BLUE

PRICES PER 100 METRE ROLL

1.9 +
$20.00 $18.00
() alhY10li
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NICADS!

Size Desc. 1-9 10+
AA 12 AM. 3195 $1.75
Cc 12 AH. $795 3650
0 12 AH. $785 $650

HIGH INTENSITY
LED DISPLAYS

Qverall Dimensions.
12.7mm across. 19mm high.

Cat. 210190

1-9 10+ 100+

$1.75 $1.50 $1.30
D'Rl

nﬁ-?.tgg

HIGH INTENSITY R’c

LED BAR GRAPH

Dimensions:
Overall: 63mm across. Smm gh.
LEDs:5 x tmm

Cat. 210180
1-9 10+ 100+
$2.95 $2.75 $2.50

SPEECH SYNTHESISER
CHIPS!

SPO256A-AL2: Speech synthasiser
chip, needs programming to work
$13.95

CT$256-AL2: Contains the code
recogntion circuit to enable the
project to plug directly on the printer
port. of into an IBM P!
£27‘95

A SET OF EACH . §39.50

IBM° COMPATIBLE
DISK DRIVES

Are you sick of paying up 10 100%
more for Japanese B?sk Drives?
We now have “direct impon” disk
drives at much lower prcest

Description 1-9 10+
500K $179 §169
1 M/Byte .. $219 $199

1.6M/Bvte $239 $219

BRAND NEW FANS
Not noisy puliouts! Stacks of uses In
power amps, computers, hotspot
cooling etc Anywhaere you need
plenty of air

240V 458" Cat. T12461 $12.95
115V 458" Cat. T12463 $12.95
240V 32" Car. T12465 $12.95
115V 312" Cat T12467 $12.95
10+ fans (mixed) only $10 eachl

SPECTROL MULTIDIALS
Model 16-1-11 (.97)

CaL.R14400 .. $16.95
Modet 18-1-11 (1 x 1.76" Rect)
Cat.R14405 $38.50
Model 21-1-11 (1.82")
CaLA14410 $37.50

-
R
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PROTOCARD FOR IBM*
@ Size 335 x 101mm (approx.)
@ 5,000 holes (approx.)

® 1mm diameter

® Double sided

@ Plated through

© Solder pad both sides

® Gokd plated edge connector
Cat. H19110 . $49.50

EXTENDER CARD
FOR IBM*

Now svailabie! How long have
been watting tor one of these?

CaL H19115 ................. $49.50

BREADBOARDS

Cat. No.  Description  Price
P11000 100 Holes $ 275
P11005 640 Holes $10.75
P11007 640+ 100 Holes $13.00
P11009 640+200 Holes $17.50
P11010 12804100 Holes $19.95
P11011 1280+300 Hotes $32.50
P11012 1280+ 400 Holes $36.75
P11015 1920+ 500 Holes $57.50
P11018 2560+ 700 Holes $64.95

PUSH BUTTON

DIALLERS

Tired of oid fastwon dialling and

re-dialling engaged numbers?

These convenient push button

diallers include last number redial

{up to 16 digits) and instructions for

an easy changeover

Cat. A12030 . NOAMALLY $19.95
SPECIAL, ONLY $14.95

RITRON 2 MONITORS

Stylish, swivel base monitor

available in amber or green

Green Cat. X14506 Normally $215

Amber Cat. X14508 Normally $219
SPECIAL, ONLY $199

N
- -
SPECIAL

CRAZY | e

CRYSTALS SPECIALS

We simply have too many of these

rime spec. crystals in stock!
Be-crlptlon st.No.1-¢ 10+
TMHZ Y11000 $6.00 $5.20

4.75MHz Y11025 $2.00 $1.60
4.915200MMz Y11026 $2.00 $1.60
SMHZ ¥11030 $2.00 $1.60
6MH2 Y¥11040$2.00 $1.60
6.144MHZ  Y11042$2.00 $1.60
6.670MHz  Y11045$2.00 $1.60
BMH2 Y¥11050 $2.00 $1.60
8.867238MHz Y11055 $2.00 $1.60
10MH2 ¥11060 $2.00 $1.60
12MH2 Y11070$2.00 $1.60
14.31818MHz Y11072$2.00 $1.60
15MHz Y1107582.00 $1.60
18MH2 Y¥1108232.00 $1.60
18.432MHz  Y11085$2.00 $1.60
20MHz 090$2.00 $1.60

FREE POS

APPLE* COMPATIBLE
SLIMLINE DISK DRIVES
Japanese Chinon mechanism,

Cat. X19901 Normally $225
NOW $195

("Appie 1s & registered trade mark )

- =
{VALUE!
MITSUBISHI DISK
DRIVES
MF353 (312" DRIVE)
Double sided, double density,
;‘dh:Byle unformatied, 80 track per

Cat. C11953 $280

M2896-63

Slimiine 8" Disk Drive, Doubie sided
Density No AC power required. 3ms
track to track, 1.6 Mbytas
unformatted, 77 track side 10s/su10
bit soft error rate,

Cat. C11916 $895
Case & Power Supply to sutt

Cat. X11022 $159
M4854

Shimtine §1/4 disk drive. Double
sided. double density, 96 trackfinch,
9621 bitinch, 1 6Mbyte unformatted
3ms track to track access, 77 track/
side

Cal. C11904

Case 8 Power Supply to sut,
Cat X11011

M4853

Shmiine 5144~ disk drive, Double
sided. double density, 1 Mbyte
untormatted, 3ms track to track, B0
track/side. 5922 bits/inch

Cat. C11903 $295

M4851
Shmiine 51/4" disk drive. Double
sided, double Oenm/SOOK
unformatted, 40 track/side. Steel
band drive system
Cat. C11901 $249
Case 8 Power Supply to suit
Cat X1t011 $109
M4855
Shimiine 514" disk drive. double
sKded, double censity, 96 track/inch.
2.0 Mbytes unformatted

$385

Cat. C11905

$375

TAGE FOR ALL ORDERS OVER $50!

PANEL METERS

GALORE!
We have a great range of panel
meters ai great prices!

Cat.No. Description Price
Q10500 MU45 0-1mA 12.50
Q10502 MU45 50-0/50uA  12.50
Q10504 MU4S 0-100uA 12.50
Q10510 MU45 0-5A 12.50
Q10518 MUA45 0-1A 12.50
Q10520 MULA4S O-1A 12,50
Q10525 MU4S 020V 12.50
Q10530 MUS2E 0-1A 14.50
Q10533 MUS2E 0-SA 14.50
Q10535 MU45 VU PMetre 14.95
Q10538 MUES 0-SOuA 16.95
Q10540 MUES 0-1mA 16.95
Q10550 MUBS 0-100uA  16.95
Q10560 MUES 0-20V 16.95

FUSE SPECIAL 3AG
Two values, 3 Amp and 1 Amp
1-99 100-999 1000+

8¢ each 6¢ each S¢ each

CORDLESS

RECHARGEABLE

SOLDERING IRON

® Built in solder point illumination

® Easy replacement of solder tip

® Protective stand which also
functions as charging unmit

® Sponge pad aftach to stand

® Plug pack power adaplor

® Includes Nicad battery

® Instructfion manual

® 12 months warranty

Cat. T12480 . Normally $69 85

SPECIAL, $59.95

$6.
$6.50 3 $5.25
$11.50 $10.50 $10.00
WORLD MODEM CHIP
Cat. U21614 Normalty $49.50
Save $20, SPECIAL $29.50

RITRON 19" RACK CASE

Tremendous Valuel Dimensions

480{W) x 134(H) x 250(D)mm

Cat. H10415 Normally $47.95
SPECIAL, ONLY $42.95

ARGUS 726 ADJUSTABLE

MAGNIFIER WITH LAMP

Absolutely perfoct for close up

work!intncate PC8's, projects, efc..

will be & breeze under this superd,

adjusiabie magntying lamp.

® Magnifies 1 75 imes

® 40 watt incandescent lamp

©® 2 spnng-balanced arms.
exlendabie to 95cm

® Agjustable head for optimum
vigwing angle

® Comes with desk clamp.
(interchangeable wilh base)

@ Fantastic Vaiuef!

Ca Our price $89

DPM-200 PANEL METER
® Ultrs Low Power
® Separately Addressable
Ann "
® 15mm Digits
B Reterence
Alow profile LCO DPM with a range
of usetul symbols as shown. The
DPM 200 features 15mm 31/2 digit
dispiay, and ultra low current
consumption and a bandgap
reference for high stablity. It also
features Auto-zero, Auto-polanty,
200mV fsd. t may be used in single-
ended, ditterential or ratiometric
modes The isd can be easily
changed by the user to indicate an
other units. The decimal points nndv
symbols can all be driven from an
intemal source. Wide supply and
symbols can ail be dnven from an
#nternal source. Wide supply rai
(5-15V DC) with 3 vanable threshold
low baftery warning indicator.
Supphed with mounting clips and
comprehensive dala sheet
SPECIFICATIONS:
Accuragy: 0.1% +—1 digrt
Linearity: + -1 dign
Samples/sec: 3
Temp. Stability: 50 ppm typical
Temp. Range: 0 - 50-C
Supply Voltage: 5- 15V DC
Supply Current; 50uA typical
Max DC Input Volits: + -20V

Cat. Q15510 $99.95

DIGITAL SPEEDO/

DIGITAL TACHO/

SPEED ALERTY

© Digital readout {(LED) for both
1acho and speedo.

@ Alarm with sound at vanable
preset

& Audible beeper and visual
indicator

@ in built light indicator for mght
ilumination

® Designed for 12 volt negafive
earth electnical systems

® Speedo: 0 - 199kph

® Tachometer § - 9900kph

©® Speed alert: 40 - 120kph

® Compiete with mounting hardware

Cat. A15064 Normally $69.50

SPECIAL, ONLY $59.50

i‘“s

A

PC BOARD HOLDER
Bettor than an extra par of hands!
A must tor all PCB work

Cal T12444 $9.95

CODE KEY PAD

@ Telephone type digital keypad

@ Four digit. changeable code

® Over 5000 possible combinations.

® Power consumption: SmA standby .
50mA alarm,

® Two sector LED and 1 arm LED.

o Wr number lockout

e 12V operahon

® Relay outpul.

@ Panic bufion

@ Normally open tamper swich

© Dimensions 145 x 100 x 37mm

® ACP3 compatible.

Cat A13014

Normally $63.50
SPECIAL, ONLY §55.60

RS232 &'D’ TYPE
SPECIALS

Part Description Cat.No. Price
DE9S 9 pin Female P10881 $1.75
DEGP 9 pin Male P10880 $2.25
DESC 9 pin cover P10882 $1.95
DA15P 15 pin Male P10890 $2.10
DA155 15 Female P10891 $2.25
DA15C 15 pin cover P10892 §1.15
DB25P 26 pn Male P10900 $1.95

DB25S 25 Female P10901 $2.95
DB25C 25 pincover P10902 $1.20

UNIVERSAL BATTERY
CHARGER AND TESTER

Save money on expensive battenes
wth this universal battery charger
Features include meter tester, and
provisions for D, C, AA, AAA N,
button and cell battenes. 9V and 6V
(square types). Comes complete

with detailed instructions

Cat. M23533 $27.95
. _!. 2, g 3

Rod Irving Electronics

48 A'Bechkett St, MELBOURNE

Phone (03) 663 6151

425 High St, NORTHCOTE
Phone (03) 489 8866

Mail Order and Correspondence:
P.0. Box 620, CLAYTON 3168

Telex: AA 151938

MAIL ORDER HOTUNE
{03) 5437877
{2 lines)
POSTAGE RATES:
$1 - $9.99

$2.
$10 - $24.99 $3.
$25 - $49.99 $4.

B2 R

i0S$ HIAO SHIAHO 11V HO4 3DVLSOd 3344

E POSTAGE FOR ALL
ORDERS OVER $50!
< $12.50
This is tor basic postage only.
Comet Road Freight, bulky and
tragile items will be charged at
difterent rates
Certified Post tor orders over
$100 Included free!
Registered Post for orders over
$200 Incuded free!

All sales tax exempt orders and
wholesale inquiries to:
RITRONICS WHOLESALE.

56 Renver Rd, Clayton

Ph. (03) 543 2166 (3 Hines)

Errors and omissions excepled
“Appie and 1BM are regsiered raoe names.

[—
VISA
I

FREE POSTAGE FOR ALL ORDERS OVER $50!

i0S$ HIAO SHIAHO TV HO4 3DV1SOd I3H
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FREE POSTAGE FORALL ORDERS OVER $50!

FREE POSTAGE FOR ALL ORDERS OVER $50!

VIDEO FADER CIRCUIT
Add a touch of prolessionalism

10 your video movies with this simple
Video Fader Circurt. It enabiles you
to tade a scene to black (and back
again) without koss of picture lock

Sync) o colour
igAmjan 86. 851110)

Cat K86010 $19.95

AUDIO TEST UNIT

Just about everyone these days who
has a stereo system also has a good
cassefte deck, but not many people
are able 1o get the best performance
from it. Qur Audio Test Unit atliows
you 10 set your cassette recorder's
bias for optimum frequency
response for a given tape or
afternatively, it aliows you to ind out
which tape is best for your recorder
{81A010) (EA Oct '81)

Cat KB1101 $69.50

[ d

SONICS ACTIVE DIRECT
INSERTION BOX.

This inexpensive, easy to build DI
box was designed in covvuctm with
Sonics magazine and ts fine for both
live PA and home recording work. It
takes an unbalanced Input and
produces an output suitable lor
dnving a balanced audio line.
SPECIFICATIONS:

S/N Ratio: 100d8 (ret 0dBM)
ODistortion: 0.03% at 40BM

Input impedance: 500k nomina!

(unbatanced)
Ieny 600 ohm nominat
(balanced)
(ET1 1401 Sept '85)
Cat. K41401 $39.95

HUMIDITY METER

This project can be built 1o grve &
readout of relative hurmidity esther on
a LED dot-mode display or a
conventional meter In addition i
€an be used with another project as
a controler to turn on and o a water
rmust spray in a hothouse, for
exampie. (ET) May ‘81) ETI-256
{Inciudes humidity sensor $19.50)

Cat. K52460 $29.50

.

>

15V DUAL POWER
SUPPLY

This simpie project ss sultable for
most projecis requinng a dual
voltage (ETI58%, June ‘76)

Cat. K45810

$19.50

COMPUTER DRIVEN
RADIO-TELETYPE
TRANSCEIVER

Here's what you've been asking for,
a full trasmit-receive system for
computer driven radio teletype
station The software provides all
the latest “whizz-bangs” like
split-screen operation, automatically
repealing test message. pnnter
output and more. The hardware
uses tned and proven techriques.
While designed to team with the
popular Microbee, tips are avaialbie
on intertacing the umit to other
computers (ETI Nov 84) ETI 755)
Cat. K47550 $139

| TR

®
Sq
PH METER KIT

Build this pH meter for use with
Swimming poois to fish tanks to
gardening, 1his pH meter has many
apphications around the home This
unit features a large 31/2 digit liquid
crystal display and resolution to

01 pH units, making it sultable for
use in the laboratory as well

{EA Dec '82) B2PH12

Cat. K82123 $135

MODEL ENGINE
IGNITION SYSTEM

Get sure starts every time, without
glow plug burnouts on your modet

Bf\?lf\OS
(ET1 June'83) ET 1516
Cat, K55160

= -msvcotoul‘m“
I BPEC
O'SAVES1® .

MUSICOLOR v

Add excitement fo paries, card
nights and discos with EAs
Musicolor IV light show. This is the
latest in the tamous line of
musicolors and if offers features.
such as four channal *color organ”
plus four channel kght chaser, front
panel LED display, internai
microphone, single sensdivity
control pius opto-coupled switching
for increased satt
{EA Aug.'81) 81MC8
Cat. KB1080

$49.50

$99

PRINTED CIRCUIT
BOARDS

ETI044 $2.95
ETI163 §$7.95
ETI 164 $2.95
ET1183 $6.95
EN 256 $2.95
ETI 268 $1.95
ETI278 $3.95
ETI324 $4.95
ETI412 $3.95
ETi 449 $2.80
ETI453 $2.95
ET1 455 $3.95
ET1458 $6.95
ETI 464 $3.95
ETI 466 $9.95
ETI 477 $9.95
ETI478SA $2.95
ET 47858 $1.95
ETI478SC $1.95
ET1478S0 $1.95
ETI 480 $2.95
ET1494 $3.95
ET1 496 $5.95
ET1 499 $7.95
ET 581 $3.95
ET1 666 $3.95
ET668 $4.95
ETI672 $2.95
ETI688A $4.95
ETI 6888 $2.95
ETI699 $8.95
ETI 724 $2.95
ETI733 $5.95
ET1 736A $3.95
ETI 7368 $3.95
ETI 755A $8.95
ET17558 $2.95
ETI755C $2.95
80paé $15.95
80pg6 $7.95
80bm 10 $3.95
82ps2 $6.95
82eg2 $2.95
82vc3 $4.95
82pa? $11.95
82pc10 $3.95
83matt $5.95
84aul $2.95
84mat1 $2.95
856111 $7.95
AEM 4600 $21.95

FREE POSTAGE FOR ALL ORDERS OVER $50!

This Function Generator with digital
readout produces Sine, Triangle
and Square waves over a frequency
ra from below 20Hz to above
1680Hz with low distortion and good
envelope stabiiity. It has an inbuilt
four-digit frequency counter tor ease
and accuracy of frequency setting

(EA April '82, 82A03A/B)
Note: The RIE Function Generator
has a high quality screen printed
and prepunched tront pane!!

Cat. K82040
Cat. K82041

$109

RADIOTELETYPE
CONVERTER FOR THE
MICROBEE

Have 1 computer pant the lates!
news from the international
shortwave news service. Just hook
4P this project between your short
wave recewvers audio oulput and the
MicroBee parallei port A simple bit
of software does the decodng

Can be hooked up to other
computers t00. (ETI Apr.'83)

Cat. K47330 $19.95

14 St

ELECTRIC FENCE

Marns or battery poweted, this
electric fence controller is both
nexpensive and versatile. Based on
an automative igmntion coil, it

shouid prove an adequeate
deterrent 10 all manner of hivestock
Additonally, its operation comtorms.
to the relevant clauses of Austraian
Sind 3129. (EA Sep(.'82) 82EF9

VIFAJAEM 3 WAY
SPEAKER KiT!

This superb 3 way speaker kit
compeies with aystems that cost
2- 3 times the cost of these unitst
(which may even be using VIFA
drivers etc.) Never before has it
been possible to get such
exceptional value in kit speakers!
Call in personally and compare
for yourseif!

The system comprises

2 x 019 dome tweeters

2 x D75 dome midrange

2 x P25 wooters

2 x pre-butht quality crossovers

The cabinet kit consists of 2 knock-
down boxes in beautiful black grain
look with silver batfles. speaker
cloth, innerbond, gnil cfips, speaker
terminals, screws and ports.

019 DOME TWEETER SPEAKER
SPECIFICATIONS
Nominal impedance: 8 ohms
Frequency Ran 2.5- 20kHz
Free Air Ryooon:::n: 700Hz
Sensitivity 1w st 1m: 8948
Nominal Power: 80 Watts

(fo: 5.000Hz, 12d8/0ct)
Voice Coil Diameter: 19mm
Voice Coil Resistance: 8.20hms
Moving Mass: 0.2 grams
Woeight: 0.28kg

075 DOME MIDRANGE
SPECIFICATIONS:
Nominal | nce: B ohms
Frequency Range: 350 - 5,000H2
Free Air Resonance: 300H2
Sensitivity (1W at 1m): 9148
Nominal Power: 80 Watts

{to: 500Hz, 1208/0ct)
Voice Coil Diametes: 75mm
Voice Coil Resistance: 7.20hms
Moving Mass (IncL. air): 3.6 grams
Weight: 0.65kg

P25 WOOFER SPECIFICATIONS:
Nominal Imz:ance: 8 ohms
Frequency ge: 25 - 3,000Hz
Free Alr Resonance: 25Kz
Operating Power: 5 watts

Cat. KB2092 y $19.95
SPECIAL, ONLY $14.95

TRANSISTOR TESTER
Have you ever desoldered a suspect
transistor, only to find that it checks
OK? Trouble-shooling exercises are
often hindered by this type of false
aiarm, but many of them could be
avoded with an “in-circuit™
component tester, such as the EA
Handy Tester. (EA Sept. 83) 83TT8
Cat. K83080 Normally $18.95
SPECIAL, ONLY $14.95

A

PLAYMASTER 300 WATT
AMPLIFIER

This moduie will deliver up to 200
watts into an 8 ohm load and up to
300 watts into a 4 ohm load.
Comprehensive protection is
included and a pninter circuit board
brings it all together in a rugged
easy-to-build module. It can be built
n either fully-compiemetary or
quasi-complementary versions. so
output transistor shortages should
be no probiem at all.

{80PAB) (EA July 80)

Cat. K80060 Normaily $109
SPECIAL, ONLY $99

LIPS
»

PHONE MINDER

Dubbed the Phone Minder, this
handy gadget tunctions as both a
bell extender and paging unit, of it
can perform efther function
separately. (EA Feb '84) B4TP2
Cat. K84021 $27.50

ty (1W at 1m): 8948
Nominal '{M: 60 Watts
Music Power: 100 Watts
Voice Coll Diameter: 40mm
Voice Coil Resistance: 5.7ohms
Moving Mass (incl. alr): 44 grams

Thiele Il Parameters: Qm: 3.15
Qe: 0.46
Q1 0.40
Vas® 180:1

Weight: 1.95kg

Speaker Kit Cat.K90000 .. $779

Cabinet Kit Cat.x90000 = $309

Al Together Cal.k90000 . $989
(Save a huge 110!)

?
L ]
L]
a

DIGITAL SAMPLER KIT
Dwtat sampling is at the core of
many of the special sound effects
used by modern musicians. A tngger
nput {usuatly a construction drum
pad}tnggers a prerecorded sound
from the digital sampler. This sound
has been recorded into the 4K of
onboard and can be
dignally mafupulated so that it
sounds completely different on
piayback The unit has controls for
gaun. regeneration and mixing. it
also gives a chowce of & number of
diferent tnggering methods
{ETI 1402 May. June. July '86)
Cat K41420

Please phone for price and

avaitabifity

LISTENING POST

This device attaches between the
audio output of a shortwave receiver
and the input port of & computer. it
aliows decoding and pvlnl-o%%rnvol
morse code. radioteletype (| )
and tacsimile (FAX) pictures using
the computer. It has been designed
trom ail readity available parts
Details for wnting the software

o%am are included.
KE 3500. July '85)

Cat. K93015 $37.95
AEM DUAL SPEED 4
MODEM

The ulimate kit modem teatunng
12007300 baud. case etc
Exceptional value for money!

{AEM 4600 Dec '85)

” $169
STROBE KIT
Includes perspex cover
(AEM 9500)
Cat. 33018 $59.95

FREE POSTAGE FORALL ORDERS QO

FREE POSTAGE FOR ALL ORDERS OVER $50!

SERIES 5000

INDIVIDUAL COMPONENTS TO
MAKE UP A SUPERB HIFI SYSTEM!

By directly émporting and a more technically orientated
organisation, ROD IRVING ELECTRONICS can bring you these
products at lower prices than their competitors. Enjoy the many
other advantages of RIE Series 5000 kits such as “Superb Finish”
front panels at no extra cost, top quality components supplied
throughout. Over 1,000 sold}

For those who haven't the time and want a quality hi-fi, we also
sell the Series 5000 kils assembled and tested.

POWER AMPLIFIER

E L
ST SAVE 530,

suppliers.

SPECIFICATIONS: 150 W RMS into 4 ohms

POWER AMPLIFIER; 100W RMS into 8 ohms (+ — 55V Supply)
FREQUENCY RESPONSE: 8Hz 10 20Hz +0=.0.4 dB 2.8Hz lo 65KHz,
+0=3 dB, NOTE: These figures are determined solely by passive filters
INPUT SENSITIVITY: 1 V RMS for 100W ouput.

HUM: 100 dB below tull output (flat)

NOISE: 116 dB below full output (flat, 20KHz bandwidth)

2nd HARMONIC DISTORTION: <0.001% at 1 KHz (0.0007% on Prototypes)
at 100W ouput using a + =56V SUPPLY rated at 4A continues «0.0003% for all
frequencies less than 10KHz and all powers below clipping

T?)ngL HARMONIC DISTORTION: Determmed by 2nd Harmonic Distortion
(see above)

INTERMODULATION DISTORTION: 0.003% at 100W. (50Hz and 7KHz
mixed4.1).

STABI : Unconditional.
Cat. K44771 $359
Assembled and tested $549

packing and post $10

PREAMPLIFIER

THE ADVANTAGES OF BUY|

lieve Ihat dollar for
lable that sounds as

~TvWe
ommercial unit avail

PECIFICATIONS:
FREQUENCY RESPONSE: High-level Input: 15Hz = 130KHz. +0.=1dB
Low-Level input-conforms to RIAA equalisation + =0 20B
DISTORTION: 1KHz «0.003% on all inputs {imt of resolution on Measuring
equipment due 1o noise limitation).
S/NNOISE: Ngh—Level input. master full, with respect to 300mV input signal at
full output (1 2V).92dB flat 1 100dB A-weighted. MM input, master full, with
respect 1o full outpul (1.2V) at 5 mV input 500hms source resistance connecied:
+86dB lav'92dB A-weighted MC Input, master full, with respect to tull output
(1.2V) and 200uV input signal; «71dB fiat 17508 A-weighted

$319

Cat. K44791
Assembled and tested $599
packing and postage $10

THIRD OCTAVE
GRAPHIC EQUALIZER

SPECIFICATIONS:
BANDS: 28 Bands from 31.5Hz to 16KHz.
NOISE: «0.008mV, sfiders at 0, gain at
20KHz BANDWIDTH DIS

packing and postage $10

SERIES 4000
SPEAKERS

Plense. el for prree

and. avitl
—//.

Errors and Ommissions Excepled




DUAL TRACKING
POWER SUPPLY

Built around positive and negative 3-
Terminal Regulators, this versatile
dual tracking Power Supply can
provide voltages up to 2A. in
addttion the features a fixed
45V 0.9A output and is completely
protected against short circunts,
overioads and thermal funaway.

(EA March'82) 82PS2
Cat. K82030 Normally $109
SPECIAL, $99

50V 5A LABORATORY
POWER SUPPLY
New switchmode supply can deiiver
anywhere trom three %o 50V DC and
currents of 5A at 35V or lower
Highly efficient design.

Ea May,June'83) 83PS5

at. KB30S0 Normaily $169

SPECIAL, $159

OP AMP TESTER

The Op Amp Tester which could
save you hours in agonising whether
that old op amp thats been siting in
the draw fof the last year

(ETI Aprit '86, ET1 183)

Cat. K41830 Normally $26.50
SPECIAL. $21.50

LOW OHMS METER

How many times have you cursed
your Multimeter when you had to
measure a low-value resistance’
‘Well with the “Low Ohms Meter” you
can solve those oid problems and in
tact measure resistance from 100
Ohms down to 0.005 Ohms.
(ETINov,81) ETI 158

Cat. K41580 Normally $39.50

SPECIAL, $34.50

SERIES 3000 COMPACT
STEREO AMPLIFIER
A quality compact amp that doesn’t
sacrffice performance! This amp
delivers 20W per channel, has low
distortion and costs less thag $100'
SPECIFICATIONS:
Power Output:
25W RMS, one channel driven
20W RMS, both channels driven
Distortion:
1kHz: 0.03% at full power
0.013% at 12W RMS
10kHz; 0.08% at tull power
Frequency response
Phono: within 1 dB, RIAA
Other Inputs: within + —0.508
from 10 Hz to 20kHz; -3 dB at
40kHZ

Hum

Phono: -60 dB w.r.t. 10 mV input

Other inputs: ~70 dB w.r.t. 200 mV
input

Noise

Phono: —80 dB w r.L 10 mV input

Other inputs: -86 dB w.r.t. 200 mv

input
Tone Controls:
Bass: +-10d8 at 50 Hz
Treble: + - 10 0B at 12kHz
Slew Rate;
15Vius
Seperation:
Phono: 46 dB
Other inputs: 40 dB
Sensitivity:
Phono: 2 5 mV fos tull output
Other inputs: 200 mV tor full output
{ET1 476, Nov. '80)
Cat. K44760 $95.00

PH METER KIT

Build this pH meter 10r use with
Swimming poois to fish tanks to
gardening, this pH meter has many
applications around the home. This
unn features a large 31/2 digit liquid
crystal display and resolution 10

.01 pH units, making it suttabie tor
use in the laboratory as well

(EA Dec '82) 82PH12

Cat. K82123 $135

SAve g

&

el

CRYSTAL CONTROLLED
TV PATTERN GENERATOR
Anyone wishing to obtain the
maximum performance from a colour
TV reciever needs a pattern
generator. Why not build this superb
unit which provides five separate
pattems; dot. crosshalch, checker
board. ]gmy scale and white raster?
Note: The RIE kit includes a large
ABS type case!
(80pg6, EA June "80)
Cat. K80033 Normalty $67.50
SPECIAL, $62.50

STEREO SYNTHESISER
FOR TUNERS & VCRs
Enoy the banetits of stereo sound
trom your VCR, TV or AM tuner wth
this Sterec Synthesiser. The circurt
uses just four IC's and Is easy to

buikd
(82ms8, EA September ‘82)
Cal. K82091 $65.00

This versatile EPROM copier 1s easy
10 build and will cost less than $100
It can program 2716 and 2732
EPROMSs and copy 2708, 2716 and
2732 devices

(84ec11, EA November '84)

Cat. KB4110 $89

TRANSISTOR ASSISTED
IGNITION SYSTEM
{LATEST VERSION)

Now with lof r spark durahon.
{7911, EA February 83)

Cat. K83023 $34.50

HOWL-ROUND
STABILIZER/
FREQUENCY SHIFTER
Feed back proiems in halls can be
corrected with this clever gadget,
especially when the selection of
microphones/speaker postions
doesn't heip.

(ET) 486)

Cat K44860 $59.00

FREE POSTAGE FORALL ORDERS OVER $50!

fe. 8

30 v/1 A FULLY
PROTECTED POWER
SUPPLY

The last power supply we did was
the phenomenally popular ETI-131.
Thus low cost supply features full
protection. output variation from OV
10 30V and selectable current imit.
Both volatage and current metering
is provided. (ET Dec.'83) EM 162
Cat. K41620 Normally $59.50
SPECIAL, $44.50

SLIDE CROSS-FADER
Want to put on really professional
shde show? This shide cross-fader
can provide smooth dissotves trom
one projector 10 another, iniiate
slide changing automatically trom
an in-buiit vanaibe timer, and
synchronise slide changes 10 pre-
recorded commentary Or music on a
1ape recorder. All this at a cost far
tess than comparable commercial
units, (EA Nov.'81) 815811
Cat. KB1110 Normaily $99.00
SPECIAL, $89.00

Vmpme

FREQUENCY STANDARD
Get the equivelent of 8 rubsdium
frequency standard by draping a
piece of wire over the back of your
TV set! Believe It or not your humble
tetevision can provide an extremely
stable and accurate reference
trequency. The wire acts as a
transducer 10 up electromagnetc
radiaton trom the back of the set.
Normally you would need fo spend
thousands of dollars 1o achieve
accuracy beyond the “parts per
thousand™ you expect from ordinary

meters. With this simple project, an
extremely accurate 1MHz signal can
be denved for very littie outiay.
(ET1174_Juty 86}
Cat K41740

$24.95

DIGITAL CAPACITANCE

METER Mk.2

Updated trom the EA March ‘80
issue, this Digital Capaaitance
Meter checks capacitor values
trom 1pF to 99.99uF over three
ranges. Its main features include a
nulling circut and a bright 4 digit
LED display.

*Note:The RIE kit contains quaity
silk screen printed and prepunched
front panel AND an exclusive

Higs Intensity Display!

(80cm3a. EA August 85)

Cat K80030 $59.50

SPEAKER PROTECTION
UNIT

An expensive speaker system can
be readily destroyed by a 20 walt
amplifier. Carelessness with a high
power amplifier can meit voice corls
like cheese on toast. However, with
thus Speaker Protection Unit you can
avoud nsiong the misery and expense.
{ETI455,)
Cat. K44550 $44.95

FREE POSTAGE FOR ALL ORDERS OVER $50!

FREE POSTAGE FOR A..

Sq

MULTI SECTOR
ALARM STATION
Protect your home and possessions
trom burglars with this up to the
minute bur?;u atarm system It's
©easy 10 build, costs less than
equivalent commaercial units, and
teatures eight seperate inputs,
indrvidual sector control, battery
back up and seff-test taciltty.
Specifications:
@ Eight sectors with LED status
indication
@ Two delayed entry sectors
® Variabie exit. entry and alarm
time settings. em? delay vanabie
between 10 and 75 seconds, exit
delay vanabie between 5 and 45
seconds; alarm time vanable
between 1 and 15 minutes.
Resistive 100p sensing: surs
both normaily open and normally
closed alarm sensors
Battery back-up with in-bustt
charge: arcuil.,
® Built-in siren dnver.
The RIE kit Includes a superb
printed and prepunched mefal
case and Inside metal work, plus
agellbattery! Unbeatable VALUE!
Cat. KB5900 Normally $129
SPECIAL, 5119

300 BAUD DIRECT

CONNECT MODEM KIT

Think of the advantages of having

your own modemi

® Can't afford a toppy disc? Use
your telephone 10 access one for
the cost of a call,

® Bored with your old prograrns?
Download hundreds of free
programs.

® Want to get in touch with fellow
computer enthusiasts? Use
“electronic mail’

® Ever used a CPM system?
CP-DOS? UNIX? Well 2 modem
will make & your computer a
remote terminal on some of the
most exciting systems around.

Save on ready bullt modems.

{ET1 699, May '85)

Cat. K46990 Normally $129

SPECIAL, ONLY $109
{Shorttorm without phone)

ELECTRIC FENCE
TESTER

This project was developed to take
some quess work out of testing or
checking an electnc fence. Many
tactors can influence the operation
of an electric tence energiser and
tence, reducing its effectiveness.
Thus tester indicates the presence of
each pulse from the energiser and
shows when the pulse volage
exceeds an amplitude of 2kV, 3kV
and 5kV, once calibrated. it used in
an uncalibrated mode , the unit witl
Indicate pulse amplitudes on the
fence of 40%, 60% and 100% of
energiser output,

{ET11512 Feb. 83)

Cat. K55120 $19.95

CRYSTAL MARKER
GENERATOR FOR
RECIEVER AND CRO
CALIBRATION
A simple but very usetul piece of test
equipment lor calibrating and
ahgning recievers, transceivers and
oscilloscopes. {t s portabie. battery
rated and iIn@xpensive 1o buid.
?g;l 187, Ociober '81)
Cat. K41570 $37.50

ELECTRIC DUMMY LOAD
With this unit you can test power
supplies at cufrents up 10 15 Amps
and voltage up to 60 Voits, It can
*sink™ up to 200 Walts on a static
test and you can modulate the load
10 elodo'm dynamic lests.

{ET1 Oct. 80) ET1 147
Cat. K41470

Normally $129
SPECIAL, $119

BIT PATTERN
GENERATOR KIT

In applications where you are
required 10 look tor a particular byte
of information i a senal or paralle!
data path. shortof alogic analyser or
astorage oscilloscope, there is not a
1ol to help you. Howaever, this Bit
Paftern Generatof gives you a
simple and ecconomical way 10
detect and display specific bytes of
data it may be used on both parallel
and senal data paths.
(ETH172, May '86)
Cat. K41720 (Senal/Paraliel Kit)
Please phone for price

50/500MHz 7 DIGIT
FREQUENCY METER
Want a high performance digital
frequency meter that's easy 0 to
build? This unit uses just five IC’s,
measures period and frequencies
up to SO0MH2, and teatures a dright
seven digit display. Save a small
fortune over comparable commercail
units

Note: The RIE Frequency Meter Kit
includes high quality prepunched
and silk screened front panel!
;EA December 81}

{(50MHz 81fm10a. 500MHz B1tm 100}
S0MMz Cat. K81120 49
500MHz opvon Cat. K81121

add $29.95

BRIDGING ADAPTOR
CONVERTS SERIES 5000
POWER AMPLIFIER INTO
300W MONO AMPLIFIER
Here's how to operale the two
ETI477 MOSFET power amplitier in
the senes 5000 amp 0 bridge
contiguration with the additon of a
simple inexpensive module that fits
inside the 500C power amp.
SPECIFICATIONS:
Power Output:

300W RMS Into 8 ohms

{at onset ot chpping)
Frequency Response:

8 Hz 10 20 kHz, +0-0 508

(determined by passive hiters)
tnput Sensitivity:

1V RMS tor 100W output
Hum and Noise:

100dB betow full output or befter

Totat Harmonic Distortion:

less than 0 003%
Stability:

Unconditionally stable
{ETI 479, March 82)

Cat. K44790 $19.50

DELUXE CAR

BURGLAR ALARM

Stop your caf from being one of the
70,000+ stolen cars stolen each
year with this “state of the art™ car
burgiar alarm. Features inciude key
switch operation, delayed entry and
exit, automatic reset. and provision
for an auxiary battery Further
more, of the 10 most important
teatures histed by NRMA, this

EA Deltuxe Car Alrm has 9 of them!
(84bas5, EA May 'B4)
Cat K84050 $79.50,

12/240V 40W INVERTER
This 12 240 V inverter can be used
10 power up mains appliances rated
up 10 40 W, or to vary the speed of a
furntabie. As @ bonus, it will also
work backwards as a inckle charger
1o top up the battery when the power
1s on. (EA May'82) 821VS

Cat. KB2050 Normaily $69.95
SPECIAL, $59.95

ROD IRVING ELECTRONICS
423 Migh Street. NORTHCOTE. 3070
VICTORIA. AUSTRALIA

Phone (03) 489 8866

48 A'Bechett St. MELBOURNE. 3000
VICTORIA, AUSTRALIA

Ph. (03) 663 6151

Mail Order and correspondance

P.0. Box 620, CLAYTON 3168
TELEX: AA 151938

MAIL ORDER HOTUNE
{03) 543 7877

lines)

POSTAGE RATES

$1-89.99 $2.00
$10-524.99 $3.00
$25-$49.99 $4.00
$50-599 99 $5.00
$100-199 $7.50
$200-3499 $10.00
$500 pius $12.50

This ig for basic postage only. Comet
Road treight. bulky and tragiie items
will be charged at different rates.
Certified Post for orders over

$100 included “tree"!

Regtstered Post for orders over

$200 included “free”!

All saies tax exempt orders and
wholesale inquines to RITRONICS
WHOLESALE . 56 Renver Rd., Clayton.
Phone (03) 543 2166

—
V/ISA
Il I

Errors and Omissions Excepled

FREE POSTAGE FOR ALL ORDERS OVER $50!
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SEPTEMBER
A series of 1 day and 2 day courses on using computers in
business is being conducted by Management Technology
Education Centres in Sydney and Melbourne throughout
September. For details contact MTE on (02) 290-3555 or
(03) 67-7117.

ACC ’86 — Australian Computer Exhibition — incorporat-
ing the 2nd national micro and PC exhibition will be held
23 to 26 September in the Royal Exhibition Building, Mel-
bourne. Contact Trevor Riddell, Riddell Exhibition Promo-
tions on (03) 429-6088.

ACC ’86 Software & Computer Exhibition is on at the
Chevron Hotel, Surfers Paradise 16 to 18 September. Con-
tact Riddell Exhibition Promotions on (03) 429-6088.

The Power Engineering Society of the IEEE is holding the
1986 Transmission and Distribution Conference and Exhibi-
tion in Anaheim, California, 14 to 19 September. Contact
Noela Cain at the US Consulate in Melbourne on (03) 697-
7900 for more info.

The Society of Manufacturing Engineers is conducting a
series of workshops on manufacturing and manufacturing
automation protocol in September in Melbourne, Adelaide,
Sydney and Brisbane. Contact A. Greco & Associates on
(02) 875-2377 for information on venues, dates and topics.

A seminar on space research will be held 10 and 11 Septem-
ber at the Southern Cross Hotel, Sydney. Contact Concise
Communications on (02) 438-2955.

The eighth international conference for computer communi-
cation, ICCC ’86 will be held in Munich, 15-19 September.
Contact Commercial Services Department, Telecom, 18th
Floor, 199 William St, Melbourne, Vic 3000, (03)606-5152.

The Small Business Trade Fair *86 will be held at Centre-
point in Sydney, 4-7 September. For details on displays or
booths, contact Thomson Exhibitions, 47 Chippen St, Chip-
pendale, NSW 2008. (02)699-2411.

The Shepparton and District Amateur Radio Club is holding
its Communications Day on Sunday, 7 September, 1986, at
the Shepparton Showgrounds. For more information con-
tact Peter O’Keefe VK3YF, PO Box 692, Shepparton, Vic
3630. (058) 21-6070.

OCTOBER
Pacex, an international process and control exhibition will
be held 21-23 October in Melbourne. Contact Thomson Ex-
hibitions, 47 Chippen St, Chippendale, NSW 2008. (02)
699-2411.

If surface finishing is your go, the Asia Pacific Interfinish
Congress and Exhibition will be held 26-30 October in Ho-
bart. You can get more details from the Australian Institute
of Metal Finishing, 191 Royal Pde, Parkville, Vic 3052.
(03)347-2562.

Professional Engineers Week ’86 will be held 4 to 12 Octo-
ber with variously located public meetings and displays.
Contact Kelvin Lillingstone-Hall on (03) 606-7559.

Conventions on Engineering Education will be held 6 to 7
October nationally. Contact Barry Hewish on (062) 73-
3633.

Electronics 86, the Australian International Electronics and
Computer Technology Exhibition and Conference, opens
from 7-9 October, 1986, at the Royal Showground in Ade-
laide.

NOVEMBER

Infotex 86, a computer and electronics exhibition presented
by the NSW Chamber of Manufacturers and the Australian

Computer Society will be held 4-6 November in Canberra.
For further details contact Atek Promotions, 131 City
Walk, Canberra, ACT 2601. (062)49-7799.

Aussat will hold a conference for satellite users — Aussat
’86: New Horizons on 5 and 6 November at the Hyatt
Kingsgate Hotel in Sydney. Contact Aussat Public Affairs
Dept on (02) 238-7800.

The 1st Australian Artificial Intelligence Congress and Exhi-
bition will be held 18 to 20 November, Hyatt on Collins.
Contact (02) 439-5133.

The 14th National Conference for Australian Urban and Re-
gional Information Systems will be held 25 to 28 November
at the Regent in Melbourne. Contact Stuart Hunter on (03)
617-9547.

Munich will be host to Electronica ’86, the 12th inter-
national trade fair for electronic components and assem-
blies. Set aside 11-15 November. More details are available
from the German Australian Chamber of Industry and
Commerce on (02)29-3999.

DECEMBER

The third *‘mathematics-in-industry’ study group will be held
at Monash University, Melbourne, from 1 to 5 December,
1986. Further information is available from Dr F.R. de
Hoog, CSIRO Division of Mathematics and Statistics, GPO
Box 1965, Canberra, ACT 2601. (062) 82-2011.

The 11th Optical Fibre Technology Conference will be held
1 to 4 December. Contact the Institute of Radio & Elec-
tronics Engineers on (03) 606-6581 for more information.

The Pacific Region Conference on Electrical Engineering
Education is on 15 to 17 December at Vue Grand, Queen-
scliffe, Vic. Contact John Hulskame at RMIT on (03) 660-
2453 for more information.

The Intelligent Autonomous Systems Conference is on 8 to
11 December in Amsterdam. Contact Secretariat, Confer-
ence IAS, C/- Congressbureau “Van Neutegen”, PO Box
27783, 3003 MB Rotterdam. (010) 433-3179.

FEBRUARY

Finance ’87 Melbourne, an exhibition of money-handling
technology, will be held at the World Trade Centre, Mel-
bourne, 10 to 13 February. For further information contact
BPI Exhibitions on (02) 266-9799.

MARCH

An International CAD/CAM Congress on current realities
and future directions will be held 17 to 20 March in Mel-
bourne. Contact ACADS/FACE Congress Secretariat, 576
St Kilda Rd, Melbourne, Vic 3004. (03) 51-9153.

The dates and venues for the two PC87s are as follows:
Eighth Australian Personal Computer Show, Centrepoint,
Sydney, 18-21 March, 1987; and Ninth Australian PC Show
‘Communications 87°, ‘Office Technology 87°, Royal Exhi-
bition Building, Melbourne, 1-4 June, 1987.

APRIL

ATUG °’87 4th Australian Telecommunications Exhibition &
Conference will be held at the Hilton Hotel in Sydney 7 to
9 April. Contact Riddell Exhibitions on (03) 429-6088.

Labex 87, international lab and equipment and products
exhibition, is on in Brisbane at the Science Pavilion, RNA
Exhibition Grounds, 31 March to 2 April. Contact BPI on
(02) 266-9799.
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Chemical
Treatments
& Coatings Pty Litd

Ml Incorporated in Victoria

32 Windsor Road,

Croydon, Vic. 3136 Australia.
Telex: AA 139664 SETECE
Telephone: (03) 725 9666

Agents and importers of
sophisticated equipment
and manufacturers of
fine chemicals for the
printed circuit industry.

ET1 READER SERVICE 7

BUTCH CASSIDY & THE
SUNDANCE KID?

Well not quite but certainly our best
combination since introducing our “MODEL
700”. Combining the proven model 483
desoldering and the 926 50 watt soldering
stations for a great combi-station.

Soldering

® 240 VAC to 24 VAC 50W

® 200°C to 480°C heat range

¢ Temp indicator

Desoldering

® 240 VAC to 24 ¢
VAC 40W
e 300°C to 400°C

heat range
¢ Hot air outlet

Both with zero cross switch temp control
circuitry

Heyden-Spike Co. Pty. Ltd.

91-93 Old Pittwater Rd, Brookvale 2100
Tel (02) 938-1566, Telex AA74709.

Fax 938-1467

Melbonrne — MEKTRONICS PL,

(03) 690-4593

ET1 READER SERVICE 8

When the chips are down ... Heraeus
Votsch can improve your quality control.

HERAEUS-VOTCH
LABOTEST Humidity

saving alternative
Capacity: 90 litres.

¥ JE——
. = v Temperature Range: —70°C
’:—" to +180°C.
Humidity Range: 10% to
SEE US AT ELECTRONICS '86. 95% Rel. Humidity.

. WHEN YOU CANNOT AFFORD TO BE WRONG

@ Temperature Test
Chambers

® Climatic Test Chambers compact bench-

A comprehensive range
of extremely reliable
environmental test
chambers, from

mounted cabinets to

® \Walk-In Test Chambers  walkin chambers large
' ® Corrosion Test
Chambers

® Thermal Shock Test
Cavnet Tyoe v 0790 - Chambers

enough to
accommodate complete
vehicle bodies.

Heraeus
vOTSCH

@ FOSS ELECTRIC (AUST) PTY. LTD.

Sydney (02) 450 2822. Melbourne (03) 288 0055. Adelaide (08) 297-8144. Brisbane (07) 371 7122

ETI READER SERVICE 9



ADELAIDE SHOW TIME

The Australian International Electronics and Computer
Exhibition and Conference is on again this year. It will be held
in Adelaide between October 7 and 9, and so far looks like
attracting a record breaking number of exhibitors and guests.

Jon Fairall

THE EXHIBITION WILL be held at the
Royal Showground and will expose some
of the big names in electronics in Austra-
lia, with naturally, a large representation
from South Australia.

An interesting stand is expected from
the Technology Park as well as the various
defence and aerospace industries that clus-
ter around Adelaide.

Among the more attractive stands will
be Philips’, which is trying to improve the
visiblity of its Hendon semiconductor
plant. It is likely that the display will in-
clude an automatic testing station similar
to one used in the plant in the manufac-
ture of thick film hybrid. According to
Dave Segal, the Manager of Philips Mi-
croelectronics, the aim of the exhibit will
be to make people realise that semicon-
ductor manufacturing is booming in Aus-

| tralian engineering excellence.

tralia, and to give them a feel for the ap-
pearance of technology.

For the first time this year the confer-
ence is being run by a professional exhibi-
tion company, Australian Exhibition Ser-
vices (AES). On previous occasions it was
organized by the local South Australian
electronics association. The hope is that
with a professional organization behind it
the event will become a theatre for Aus-

Major local manufacturer Teknis will be
there in force. Particular lines to be
pushed include QA automatic test equip-
ment, magnetic sensing transducers from
Servopole and VHF AM/FM direction
finding equipment.

The local member of the George Brown
Group, Protronics, will be out selling his

wares as well. Protronics is supplier for

oY

FY

At the SA Technology Park British Aerospace headquarters are under construction.
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Fairchild, NEC, Zilog and many other
manufacturers.

Also present will be Alan Bradley Ltd,
which has sourced some new solid state

" relays; Cliff Young from Brisbane will be

showing off a battery of connectors and
test equipment.

Sydney based Foss Electric will be rep-
resented by Heraeus Votsch of the Danish
parent company. Foss imports chemical
analysis systems, intensive care electronics
and environmental simulation gear. The
company is particularly proud of its simu-
lation chambers, which have been sold to
the Defence Department and Telecom.

Representing instrument makers will be
Elmeasco Ltd, which has been a long time
recipient of Telecom contracts, and will
have on display a wide range of locally
and overseas produced instrumentation.
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The Gould 4050 digital storage oscillosope.



FEATURE

Cipher cartridge tape back-up systems
for IBM-PC/XTs and compatible comput-
ers, controller/coupler boards and DEI
cartridge tapes, will be front of house fea-
tures.

Lots of new products from the Instru-
ment Division will be shown, including the
Gould Mode! 4050 digital storage oscillo-
scope with hand-held waveform processor,
plus the Model 1425 connected to a per-
sonal computer via the IEEE-4838 interface
bus. The Meguro Model 1255 is another
new arrival; this is a 100 MHz, 3 channel,
8 trace 'scope loaded with features.

A range of Fluke digital multimeters
will be displayed, including the new Model
37 — a new style of bench/portable DMM
and the 5'%-digit 8842A — with true rms
and IEEE-488 interface. The Fluke 9010A
Microsystem Troubleshooter which comes p,

The new HP 4971S prdtocol analyser.
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with a wide range of interface pods will be
demonstrated.

Also featured will be the range of
IEEE-488 interface boards and software
from National Instruments; these units can
be fitted to a wide range of computers to
enable them to be used as instrument con-
trollers.

Look out also for the Fluke 1020 series
Touch Sensitive Displays; these units fea-
ture a 12-inch screen, green or amber,
with up to 120 separate touch locations.

Elmeasco will demonstrate the Data
Electronics Data-Taker which offers very
low cost, flexible data aquisition.

Hewlett-Packard will also weigh in with
a range of high end instrumentation equip-
ment for the local market.

The conference will run parallel with the
exhibition and includes speakers from all
over the world who will talk on a wide
variety of topics. However, there is a bias
towards the current South Australian
predilections. For instance, remote sens-
ing, space applications and microelectron-
ics get quite a serve.

Another strand to the conference will be
concern about the future direction of elec-
tronics. Various speakers will discuss new
strategies in the communications industry,
the state of the art in Australian manufac-
turing, and how to do business in electron-
ics.

There will also be a series of parallel
workshops, at which there will be oppor-
tunity for people to discuss issues in a
more informal situation. Some of the
topics include custom, semi-custom, sur-
face mounting and gate array technology. @

150
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Plug info
Electronics 86

Australia’s only specialised electronics
and computer technology exhibition.

Talk to the suppliers and see the latest state-of-the-art
developments in electronics equipment and computer
technology vital to your business, all under the one roof.

® Electronic components ® Test and measuring equipment
® CAD/CAM e Process control equipment ® Microcomputers
¢ Communications equipment @ Scientific instruments
® Control instrumentation —~And much more, all at Electronics 86.

If you need to be up-to-date with all that is happening in
electronic high technology, you can't afford to miss Electronics 86.

For further information contact Australian Exhibition
Services Pty Ltd, phone (03) 267 4500.

7-9 October 1986
Royacl Showground, Adelaide.
Tuesday-Thursday 10am-6pm

ELECTRONICS AND COMPUTER TECHNOLOGY
EXHIBITION AND CONFERENCE

Royal Showground Adelaide 79 October 1986

SPONSORED BY THE ELECTRONICS ASSOCIATION OF SOUTH AUSTRALIA
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With Component Tester
The APLAB oscilloscope Model 3132 is a dual
trace 20 MHz scope with minimum sensitivity
of 2mV/div and minimum sweep speed of 0.5
us/div.

Triggering modes include TV line or TV frame
sync.

Other features include:

e Built in triple DC source
+5V +12V +12V

e Dual component tester
comparator.

ETI READER SERVICE 10
:

* LABORATORY POWER SUPPLES

APLAB offer a complete range of regulated DC bench/
rack power supplies combining high precision and
regulation capabilities with continuously adjustable
outputs.

Designed with single, dual and multiple outputs, these
power supplies can be used in either constant voltage
or constant current mode of operation.

Standard models include:

SINGLE OUTPUT
OUTPUT: OUTPUT
VOLTAGE: CURRENT
0-30V  0-1A to 30A
0-70V  0-2A to 10A
DUAL OUTPUT

0-30V  0-1Ato 2A

MULTIPLE OUTPUT
0-30V 0-2A to 5A

ETI READER SERVICE 11

@ SCIENTIFIC DEVICES AUSTRALIA PTY. LTD.
VIC. 2 JACKS RD.. SOUTH OAKLEIGH. 3167
PHONE: (03) 5793622 TELEX: AA32742
NSW:  559A WILLOUGHBY RD., WILLOUGHBY 2068
" PHONE: (02) 952064 TELEX: AA22978
s »| SA  31HALSEY RD.. ELIZABETH EAST 5112
PHONE: (08) 2556575 TELEX: AA88125

SEE US AT
STANDNo. 662
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S.K. Hui

Around the world the winds of change are blowing. One ex-
ample is the computer on a single chip. And like a whirlwind
chasing its tail, this chip is the product of bigger, quicker com-
puters and has in turn encouraged their growth and develop-

ment.

NOWADAYS, 32- and 64-bit machines
are riding high. Computer hackers and
programmers are talking in terms of
words, not bytes. Much attention is placed
on the ‘calculating power’, ‘multi-user’,
‘multi-task’ aspects of computer systems.

But while this trend continues towards
the flying end of the market, a new breed
of computer chip with a completely differ-
ent architecture has been developed. As
opposed to -the gigantic 32- and 64-bit
CPUs such as the Motorola 68020, the
Intel 80386, 80186 and the Texas Instru-
ments 32010, these tiny but low cost single
chip micros are increasingly in demand for
control applications.

Applications
A typical example of a one chip micro in
use is in a modem where it looks after the
house keeping functions, dialling and
handshaking with the host computer. They
commonly provide automation in musical
mixing desks, in synthesisers, polyphonic
samplers, disco or special effects light con-
trollers, etc. This is a small list only in the
music technology area. Other applications
include as protocol controllers, in missiles,
in intelligent sensors, PABX systems, so-
phisticated security systems and many
more devices.

On the domestic level, one chip micros
have already been installed in many elec-

ONE CHIP MICROS

trical appliances such as the washing ma-
chine, microwave oven and even in some
smart toys. All these applications depend
on low cost, small sizes, powerful I/0O and
dedicated control.

Another fast growing area for one chip
micro applications but perhaps less appar-
ent to people is in the automotive indus-
try. Twenty years ago, one would be lucky
to find more than five fuses in an average
priced car. Today motor cars have fuel in-
jected engines, self-adjustable suspension,
anti-skid braking systems, auto-cruising
controls, instrument panel displays, etc, all
monitored by the one chip micro. The
trend will continue. Giant micro chip com-
panies like Intel, Motorola, Texas Instru-
ments, etc, are pushing this vision hard.
Cars in the immediate future will have
their amount of on-board electronics dou-
bled at least. Climate control, navigation
systems, trip computer and integrated
alarm systems will be standard features.

l Automotive fault finding will change
t

0o. Each individual micro looking after a

A TMS32010 chip
(courtesy Texas
Instruments).
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specific function on board will report if a
fault develops in the system. In diagnosing
the system malfunction, the car mechanic
need only plug in an electronic test jig to
an easily accessible port to track down the
fault within a few seconds.

In other areas, a one chip micro is an
absolute must. For instance, a good qual-
ity robot arm needs one micro to control
each motor. Without this arrangement,

the host computer would be too busy
looking after the speed, position, current
and voltage in each motor. With a one
chip micro, valuable CPU time can be
spent in calculating and controlling the
overall movement of the arm.

Architecture and architects

To many of us, intuitively, a single chip
micro is no more than a cluster of various
existing chips in a discrete package. It’s a
customized chip with the CPU, RAM,
ROM, peripherals, etc, all mingled to-
gether in the silicon. This is, in fact, not
wholly true. The internal architecture of
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Genealogy of the cohesive M6800 microprocessor/microcomputer family.
MCS*-96
® 16 BIT CPU
8394 e 8/16 BIT BUS
8305 ® 8K ROM
8396 ® 232 BYTE RAM
x
=} 8397 ® TIMER/COUNTER
< o PARALLEL 1O
5 ® SERIAL VO
3 MCSe-51 ® 10 BIT AD
= o HIGH SPEED VO
& 8051 ® 8 BIT CPU ® PWM OUTPUT
E 8052 ® 48K ROM ® WATCH DOG TIMER
1 ® 128/256 BYTE RAM
w o TIMER/COUNTER
g MCS*48 ® PARALLEL VO
2 o SERIAL VO
3 ® 8 BIT CPU
] 8048 ¢ 12/4x ROM
¢ 8049  © 64/128/256 BYTE RAM
8050 e TIMERCOUNTER
8021 ® PARALLEL VO
8022 o BBITAD
197¢ 1980 1983

Evolution of microcontrollers at Intel.

the one chip micro is usually re-designed
specifically for control applications. It has
a specialized CPU with dedicated instruc-
tions for bit manipulations, much faster
and more comprehensive interrrupt re-
sponses and more internal registers for
convenient looping control in software.
The one chip micro also heaps on more
I/O ports, timers and other peripherals.

Although micros have all been designed
for systems and control applications, dif-
ferent chip manufacturers have taken re-
markably different design approaches. But
in one thing they are similar. International
chip manufacturing giants have all contin-
ued developing micros along the same
lines as their earlier CPUs, PIAs, etc. This
kept their established customers happy
with a set of micro instructions similar to
the old ones they were used to.

Financially, of course, similar designs
are more economic. Manufacturers can cut
the cost in R&D by borrowing the core
part of the CPU, PIA, UART, etc, from
the library, and avoid re-inventing the
wheel.
intel
Intel has three major families: the MCS-
48, MCS-51 and MCS-96. They came out
in 1976, 1980 and 1983 respectively. The
MCS-48 and 51 are 8-bit systems with 1 to
8K ROM, and 64 to 256 bytes of RAM on
board. They usually have parallel VO and
a timer counter as standard features. With
the upgraded families such as the MCS-51
and MCS-96, powerful peripherals like
serial /O, high resolution A/D, watch dog
timer, high speed I/O and pulse width
modulation output are all included in one
chip. The latest family, the MCS-96, also
has an enhanced internal CPU to handle
16-bit data simultaneously with an 8/16-bit
bus.

Two very special features offered by
Intel are the bit addressing mode and the
two level user program security system. In
fact, it is this unique bit addressing ability
of the MCS-51 family that makes it more
dedicated to control applications than its
CPU counterparts.

Most CPUs like the 8080, 6800, etc,
have quite a few different types of ad-
dressing modes but none capable of deal-
ing with a single bit in an 8-bit word by a
single instruction. Conventional CPUs re-
quire a single word (8-bit) to be read,
then masked with another word to isolate
the bit concerned before a decision can be
made. This usually requires three instruc-
tions, and is too slow and inefficient to be
tolerated in many control applications.
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m One chip micro applications in automobiles (courtesy of Intel Corp).

{

Security TORQUE []
To incorporate the micro into a design, a
rogram is needed to determine the beha- L ] l PMW 1/0
5iour of the chip. It usually takes a fair CONVERTER &
amount of time and labour to get this soft-
ware working, so Intel has developed a oran —— 16-BIT CPU ol
two-level user program security system to I COUNTER ; o
protect it. TRANSMISSION, [ OF SERIAL ] s
It consists of two internal security con- DASHBOARD OR o2
trol bits in the memory of the chip which NETWORK e i
can be programmed to prohibit the micro
from reading or moving the internal code
to external memory. It also disables any CONTROL MODULE TORGUS
verifying mode, which might in some cases ELECTRIC SENSOR
prove inconvenient. A verifying mode mad o bt gl
checks on the memory to see if the cus-

tomized program has been burnt in cor-
rectly before shipment, and is essential in RACK
a high grade quality control production
line. To overcome these contrary require-
ments, only one internal security bit is
programmed, as well as a security table

PINION

memory.
The security table memory is 32 x 8 bits
array of memory in the EPROM. The ELECTRIC STEERING

user can electrically program any arbitrary
code into it. The code will be used to
mask the user program during program

verification. Thus what is being read from ox%(';:egxﬁgﬁ';grm EXHAUST WASTE GATE
the micro is a scrambled program which

cannot be deciphered without the key se- 0? SENSOR / l
curity table. Programming the security bits
also prevents programming the EPROM INJECTO
and the security table memory, therefore, AIRFLOW TURBOCHARGER
the security bits must not be programmed e

before the user program and the security
table. Anyone who tries to copy the pro- TE
gram illegally must erase the security con- SENSOR
trol bits, but this will also erase the se-
curity table and the customized user pro-
gram leaving the thief with nothing to
steal.

KNOCK
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Motorola

Motorola has a wide range of products in
the one chip micro area, offering the
M3870, M6801, M6804 and the M6805
families. The M6801 is the throughput
leader of the range with 16-bit data opera-
tions, binary multipy, and with an average
of only 3.7 cycles per instruction.

The masked ROM memory capacities
range from 1K byte for the M6805 and the
M6804 families up to 4K bytes on the
Mé6801 version. On-chip RAM sizes range
from 32 bytes in the M6804 family to 192
bytes in the M6801 family. Peripherals in-
cluded are pretty much the same as of-
fered on the Intel range: programmable
interrupt vector, 8-or 16-bit timer counter,
parallel VO and in the MC6801 family, a e
full 8-bit UART with buad rate generator DIAGNOSTIC & ADAPTIVE MEMORY
on-chip. In the MC6804 family, a few
members have a 4-channel A/D converter ENGINE CONTROL
included and one member has a digital
portion of an rf frequency synthesizer
added. [
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Cérﬁue’ Our”
one-C
modem
doesn't use
Just one
chip.

1200 bps Modem

SEXXARER R RS

Controller

Despite the ads, most “one-chip”
modems aren’t really. Including ours.

You'll actually need two chips from
Sierra Semiconductor, our SC11004
modem and its SC11007 controlier, to get
the complete functions of a full duplex
12007300 bps integrated smart modem.

But best case, our competition takes six
parts!

With Sierra’s modem, you'll not only
save four chips, you'll get both 212A and
V.22 compatibility. As you might expect,
you'll aiso save considerable design work.

PN

W 4
SIERRA SEMICONDUCTOR
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Lately, Motorola has been keen to in-
clude a low power CMOS version
(MC68HC11A4) with EEPROM memory
to replace the traditional ROM and
EPROMs. The EEPROM is most suited
to the automotive applications cited ear-
lier. Data can be written into and read
from the EEPROM just like RAM when
there is power supplied. Data is automati-
cally saved even without the supply when
the engine has turned off. A further ad-
vantage offered by the EEPROM over
RAM is that it requires higher voltage to
write data than RAM. Thus it gives higher
noise immunity against spikes and noises
generated by the engine and dynamo to
the program stored in EEPROM.

Texas Instruments

Texas Instruments is another one chip
micro manufacturer with 8-bit TMS7000
and 32-bit TMS32010 families. Like the
Motorola and Intel series, the TMS7000
family offers plenty of I/O pins, up to 12K
bytes of ROM, three timers and a com-
plete UART on TMS70X1 versions.
Although the family does not provide
bit addressing capability, it has eight
powerful addressing modes to handle in-
dexed, indirect calls and register-to-regis-
ter arithmetic. Five levels of interrupt pri-
orities and capability of extemal pulse
width measurement and modulation have
put Texas Instruments’ TMS7000 series in
a fairly competitive position in the market.
TI has recently knocked out a CMOS
version with more features. A standard
NMOS TMS7742 has only 4K bytes of
EPROM, three timers and a serial port.
The new CMOS TMS77C82 has 8K bytes
of EPROM and 256 bytes of RAM plus
all the other standard peripherals on-chip,
putting itself in a very challenging position
against the Motorola MC68HC11, which is
also a CMOS chip. The 32-bit TMS32010-
14 is probably the top model of the range.

L

It can act as a standard CPU, a co-pro-
cessor or stand-alone single chip micro
with a multiplication instruction that exe-
cutes within 280 nanoseconds!!

A unique feature of the TMS7000 family
is micro code control. Most of the one
chip micros mentioned above implement
their internal control by a programmable
logic array (PLA). Therefore, their in-
struction set is fixed. However, in the
TMS7000 family, a user programmable
control ROM is used instead of a PLA.

The control ROM has a set of micro
codes burnt in before shipment which con-
trol internal operations and form the
standard instruction set of the chip. The
direct benefit of this arrangement lies in
the user’s ability to reprogram the micro
code.

Thus, it is possible to modify the stand-
ard instruction set to optimize the user’s
application.

A user customized instruction set pro-
vides advantages of faster throughput,
more efficient utilization of user program
ROM memory, and improved system se-
curity through unique software algorithms.
The ability to remicroprogram the code
also provides an alternative solution for
designs that encounter a critical timing
loop or ROM space limitation. Remicro-
programming avoids system hardware
redesign.

Other companies which have their own
one chip micros include General Instru-
ments with its PIC series, Zilog Z8, ZS8,
Sharp, NEC, etc.

Software development,
debugging and emulation

The many long internal registers and inte-
grated architectural structures on one chip
micros have made software development
almost impossible without some kind of
tool. The different tools can be classified

briefly according to their functions of

development, debugging and emulation.

To develop a program, a development
tool like an assembler is essential. It trans-
forms the assembly instructions written by
the user to machine code which can be ex-
ecuted by the micro chip.

Although assembly language is one level
higher thus easier to use than machine
code, it requires the programmer to think
in terms of flags, carry out and bits, which
is pretty tiresome. Many of the cross-as-
semblers for the Intel, Motorola and
Texas Instruments one chip micro families
can run on IBM personal computers and
VAX. Apart from assembling assembly in-
structions, they also use higher languages
like C and PLM. For instance, the Intel
MCS-51 family has a PLM-51 compiler;
others use PLM-80 or PLM86 for their
corresponding families which compile in-
structions written in PLM (programming
language for microprocessor) making the
programmer’s job easier since the lan-
guage is portable. The programmer uses
the same set of instructions in PLM (or C)
to write programs for the MCS-48 and
MCS-51 families.

The machine code is then usually down-
loaded to the emulator for debugging and
emulation. The emulator plugs into the
user target system to emulate the one chip
micro, so as far as the target system is
concerned, the emulator is transparent. It
does exactly what the one chip micro
would do to the target system but allows
the user to look at what’s in the internal
registers, setting break points in the pro-
gram and single stepping through the in-
structions.

Some sophisticated debugging software
tools are only symbolic, and an emulator
and a target system are not required. Top
of the range are tools to do logic state
analysis on symbolic internal registers,
data and address buses or to analyse the
performance of the user written software.

Besides the original manufacturers, p

CONTACT:
VIC: (03) 220 7260
NSW: (02) 858 5611
QLD: (07) 369 5900
SA: (08) 45 4986

MICE .-, EMULATORS

Designed & Manufactured by Microtek International Inc.
* MICE Il Real-Time In-Circuit Emulation for:

z8 7808 8086/8088

zs8 8085 80186/80188

8051 Family 6809/E 80286

8048/ Family 6502 Family 68000/68010
NSC800 68008

* Full development/debugging software for IBM-PC/XT/AT.
* Source level debugging for APX-86 compiled code.
* NOW AVAILABLE MICE-32 for 68020.

MACRO DYNAMICS PTY. LTD. sususian ostsburr

80 Lewis Road. Wantima South, 3153, Ph: 220 7260. Tix AA30674
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Texas Instruments TMS7000 family evaluation board.
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Buffer

Sierra’s controllers, SC11007 for paraliel
bus and SC11008 for RS232 designs, come
fully pre-programmed with the industry-
standard AT command set.

We'll see you get a “one-chip-solution™
that's at least a few chips up on the
competition.

adaneva

| Distributed in Austratia by.

64-66 Bay Road 47 Faicon Street
Sandannghar Crows Nest

Victoria 3191 NSW 2065

Agystralia Austrahia

POBox 114

Telephone{03) 598 5622  Telephone (02) 957 2464
Telex AA34439 Telex AA20801
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there are quite a few companies around
like Philips Scientific & Industrial in
NSW, Daneva and Macro Dynamics in
Victoria, and Baltec Systems in Queens-
land, which supply a fieet of development
systems, emulators, and stacks of software
tools to back up the application software
development.

Production limitations:
economics

Mentioned above are the facilities we can
get in the one chip micro at present. What
is the outlook for the future? Surprisingly,
the most important limiting factor on what
can be put onto a chip is not the availabil-
ity of technology, rather it’s the econom-
ics. Two hundred normal size chips could
easily be masked on a single die these
days, so in theory, what’s stopping a mas-
sive chip-per-die 200 times bigger? The
answer is the price of the chip, which de-
pends very much on the yield. If the price
of a chip was immaterial, it would be pos-
sible to produce a one chip micro with
everything you could dream of on it. But
the production process is your limitation.
On a die of 200 normal size chips, if two
per cent fail that leaves 196 working ones
available for sale. With a massive chip 200
times bigger, it only takes one faulty tran-
sistor somewhere in the chip to turn it into
a complete dud. And the chance of having
faulty transistors rises sharply with the size
of the chip. Nevertheless improvements
continue apace towards a much bigger and
purer silicon bar with sub-micron tech-
nology and higher yield.

It is not always true that the price of a
chip is directly proportional to its size.
Compare the price and size of a $5 Z80
CPU chip with a smaller but more expen-
sive 74C926 4-digit 7-segment decoder
driver if anyone has doubts about it.
There are many factors determining the
price of a chip: market demand, yield, the
degree of difficulty of the process. Size is
a relatively insignificant determinant,
though these factors are interrelated.

When CMOS was first introduced the
price was high, which reflected the fact
that the CMOS process was considerably
more complex than TTL. But the many
advantages of CMOS over TTL were soon
realised and sales of CMOS began to rise
sharply. As the CMOS market started to
grow, so was the money pumped back to
R&D to ensure higher yield, lower cost
CMOS process. Now, the price for CMOS
is much lower. If the same sequence oc-
curs with one chip micros it is possible
that customers will be able to order a
batch of chips with their internal architec-
ture and /O capability designed exactly
the way they want — in much the same
way as they now supply artwork for
producing a customized pc board. ®
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ETI-TEXAS INSTRUMENTS ONE CHIP MICRO COMPETITION

Win @ TMS7000 one chip micro family
evaluation board by answering the
following questions. The first correct entry
drawn will win the Texas Instruments
evaluation board worth $1600, capable of
assembling software, debugging and
emulation in the target system, and
programming the EPROM. it interfaces with
a standard personal computer, data
cassefte recorder and a printer.

Send your answers to:
ETl-Texas Instruments Comp,
PO Box 227,
Waterloo, NSW 2017,

The competition will be drawn 10 October

1986, by David Cartwright of Texas
Instruments.

Questions: Mark your answer by circling or ticking the appropriate choice.

{1) The 8-bit microcomputer family is called:

(a) TI8000

(b) TMS7000

(c) TMS800
(2) The new Tt CMOS EPROM microcomputer
is called:

(a) TI77E42

(b) TMS77C42

(c) TMS77C82
(3) How much on-chip EPROM does the
TMS7742 have:

(a) 2K bits

(b) 4K bytes

(c) 4.2K bytes
(4) How much on-chip EPROM does the
TMS77C82 have:

(@) 8K bytes

(b) 8K bits

(c) 8.2K bytes
(5) The TMS77C82 Is fabricated in which
technology:

(a) CMOS

(b) ECL

(c) NMOS

(6) How many timers does the TMS7742 have:
(a) one
(b) two
(c) three
(7) How much on-chip RAM does the
TMS77C82 have:
(a) 256 bytes
(b) 128 bytes
(c) 256 bits
(8).Does the TMS7742 have a serial port:
(a) Yes
(b) No
(9) The Ti 32-bit microcomputer family Is
called:
(a) TMS32020
(b) TMS32010
(c) TI33000
(10) The TMS32010-14 does a multiply
instruction in:
(a) 280 nanoseconds
(b) 1400 nanoseconds




THE RIGHT TOOLS FOR
MICROPROCESSOR DEVELOPMENT

SINGLE CHIP
DEVELOPMENT TOOLS
FROM CYBERNETIC
MICRO SYSTEMS
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code on your P.C.

® Award winning simulator
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R8070 T-1/CEPT PCM TRANSCEIVER

Replace up to 100 MSI devices with the world’s first single-chip PCM
transceiver.

Designed for worldwide primary rate applications, the R8070 from
Rockwell International is a telephony breakthrough. This single-chip
solution accommodates all primary telephone carrier requirements.
The R8070 T-1/CEPT operates with AT & T extended framing, Clear
Channel, and European CEPT formats.

Save on power, design engineering and component costs.

As a single-chip CMOS transceiver, the R8070 minimizes board space

requirements with its VLSI implementation. It significantly reduces
R o) Ck we " power consumption, saves on component costs and reduces

engineering design investment as well. To find out how the R8070
can help you build your next generation T-1/CEPT communications
system, talk to your Rockwell distributor.

Features
 PCM FORMAT TRANSCEIVER PROCESSING OF DATA
% CMOS TECHNOLOGY DESIGNED + OPERATES WITH EXTENDED
% 64 PIN QUIP PACKAGE FRAMING CLEAR CHANNEL
+ SELECTABLE SERIAL OR PARALLEL AND/OR CEPT FORMATS
DIGITAL DATA INTERFACE  SAVE ON POWER DESIGN
' %« GENERATES SIGNALS FOR EXTERNAL ENGINEERING ETC.

SIS [C U] EVERCY CONTROLPTY. LID.
CONTROL S
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Project 611

MIDI MATRIX

Behind every orderly studio stands a MIDI matrix. If you want
to clean up your recording act or are just interested in MIDI

products this project should put you straight.
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Figure 2. MIDI configuration with two routes.

[V
our 1 2 3
oogl]
O OO we
OO Qj ws
aao e
-?gu_re_1— h;l;I ;atrix_ s;em configuration. -
- N SYNTH 1
IN  SYNTH 2
our 197 g 3 4
D D D IN1
IN2 N
D D D SEQUENCER
mm g
Oos Na
ORUM MACHINE
out

38 — ETI September 1986

Neale Hancock

THE MIDI THRU BOX (project 609)
which appeared in the March 86 ET1 issue
marked our debut into the world of MIDI.
That project eliminated the need to connect
synthesisers together via the MIDI thru
socket, thus solving the associated timing
problems. The thru box will suffice if the
MIDI system has only one master and many
slaves (on “masters” and “slaves” see my
article about MIDI next issue). However,
when the MIDI bug has got you and you
have more than one master in the system,
there’s a danger you can spend more time
plugging and unplugging MIDI cables than
actually making music. To save our readers
from traumatic nightmares fighting through
jungles of MIDI cables while trying to emu-
late the latest New Order single, here is the
ETI MIDI matrix to solve MIDI patching
woes.

Outputs from any MIDI unit, be it a se-
quencer, a synthesiser or a drum machine,
can be sent to the input of any other MIDI
unit via the matrix. This re-routing of inputs
and outputs can be achieved at the push of a
button, thus eliminating the hassle of swap-
ping MIDI cables when a different set-up is
required. Figure 1 shows a typical set-up in
which the MIDI matrix re-routes informa-
tion from any input to any output.

The MIDI matrix permits synthesisers,
sequencers and drum machines to send and
receive information in two main ways. One
way is to set up the matrix so that the output
from one master is sent to three slaves. This
permits the MIDI matrix to act as a thru box
with switch-selectable inputs.

The matrix can also be configured to
allow two routes of MIDI information to
pass through it. For instance, if you have a
set-up where there is a sequencer, a drum
machine and two synthesisers, you can
switch the MIDI OUT from the drum ma-
chine to the MIDI IN of the sequencer, then
switch the MIDI OUT from the sequencer
to the MIDI INs of the two synthesisers. All
of these conncctions are performed by
pushing only three buttons. This set-up al-
lows the drum machine to send synchroniza-
tion information to the sequencer as well as
allowing the sequencer to play the synthe-
sisers. Figure 2 shows the set-up diagramati-
cally, simplified so only the relevant signal
paths are shown. The buttons to be pushed
to connect the signal paths are shown with
darkened squares.



The circuit of the MIDI matrix consists of
four optically coupled input stages, a
switching matrix and four buffered output
stages. The optically coupled input stages

are identical, each consisting of a high sensi- |

tivity optocoupler and two inverting buff-
ers. Since MIDI information is transmitted
and received via a 5 mA current loop the
input stage requires an optocoupler to con-
vert the incoming current pulses to voltage
pulses. The optocoupler used in this project
is a Hewlett-Packard 6N138 as recom-
mended in the MIDI specification 1.0.

The two inverting buffers mentioned
above are connected in parallel. One of
them drives the indicator LED, and the
other buffers the signal before it goes into
the matrix. The reason for buffering the sig-
nal before it goes to the switching matrix is
to save the optocoupler from having its out-
put excessively loaded.

The switching matrix allows the signal
from any of the input stages to be switched
to any of the buffered output stages. The

rows of the matrix carry the signals from the §

input stages and the columns of the matrix
carry information to the output stages. The
rows and columns are connected by push-
button switches at the cross points. For in-
stance, by depressing the pushbutton switch
at the intersection of row 1 with column 2,
input 1 will be connected to output 2.

Each of the four output stages has two in-
verting buffers connected in parallel. One
of the buffers drives the output indicator
LED and the other buffers the output sig-
nal. The output signal is re-inverted by this
buffer to compensate for the inversion of
the input signal by the input buffer. The re-
inverted and buffered signal is then sent to
the 5-pin DIN MIDI output socket.

Construction

Before you do anything with regards to
the construction of this project, you will
have to decide what sort of case you are
going to put it in. This is advised because
the pc board needs to be cut differently to
fit different cases. The case which I used
was the console case sold by Rod Irving
Electronics, however, the pc board will also
fit into a zippy box. I chose the Rod Irving
Electronics case mainly for its aesthetic
qualities, but | must add that the plastic
which it is fabricated from is much easier to

Below: Interconnections inside the box.

work with than the plastic used to make
zippy boxes. It’s easier to cut the slots re-
quired for the DIN sockets in the Rod Ir-
ving Electronics case than cut slots in the
side of a zippy box.

When you have decided on the case, cut
the pc board accordingly. If you decide on
the Rod Irving Electronics case, use a hack-
saw to cut along all the dotted lines on the
pc board. If the thought of hacking into
your pc board like that gives you a churning
sensation in your lower abdomen, you can
play safe by cutting the board a few millime-

tres outside the dotted line and filing the
rest. If you decide to mount the MIDI ma-
trix in a zippy box, cut only the corner
where “ETI-611" appears. The zippy box
will need to have one of its pillars removed.

Have a break?

Now that you have remodelled the pc
board, check it for broken or bridged
tracks. If you find any tracks that are
broken they can be repaired by soldering a
short length of wire across the break. When
repairing broken tracks, start by melting P
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ETI-611 — HOW IT WORKS

Each Input stage consists of an opto-
coupler, two resistors, two inverting buffers,
a diode, an LED and a 5-pin DIN socket,
which Is a standard Input stage for MIDI
equipment. For input 1 these components
are IC1, R1, R2, R3, IC3d, IC3f, D1, LED1
and SK1. For input 2 they are IC2, R4, Rs,
R6, IC3d, IC3e, D2, LED2 and SK2. The cor-
responding components for Inputs 3 and 4
are easily recognized on the circult
diagram.

The signal from the MIDI current loop en-
ters the circuit through SK1 and the diode,
D1, protects the optocoupler, IC1, from the
possibllity of this signal having a reverse
polarity. IC1 enables the current loop to
transfer data to the inverting buffers (IC3d
and IC3f) without any electrical connection
to the circuit. Optically coupling the current
loop to the rest of the circult permits the
loop and the circuit to be electrically isolat-
ed. Since there is no connection with an
electrical ground anywhere in the loop, cur-
rent loops are practically immune to earth
loops and other sources of hum.

The output from the optocoupler is sent
to two Inverting buffers connected in paral-
lel. Buffer IC3d inverts the signal and sends
it to the switching matrix. This buffer can

drive up to eight TTL loads. This permits
one Input signal to drive three outputs.
Buffer IC3f receives the same signal as
buffer IC3d and is used to illuminate LED1,
The switches SW1 to SW2 connect the
cross points of rows and columns in the
matrix and thus allows any input module to
be connected to any output module. For In-
stance, it SW1 is depressed the signal from
Input 1 is switched to output 2.

Each output consists of two resistors,
two inverting butfers, an LED and the out-
put socket. Output module 1 consists of
resistors R13, R14, inverting buffers ICad,
IC4e, LEDS and output socket SK5. When
inverter IC4d has a signal from the input
stage switched to it via the matrix, it re-
inverts this signal, to its original form. The
output from IC4d Is sent directly to SK5,
which is the MIDI output socket. Buffer IC4e
Is used to llluminate LEDS.

The source of power Is derived from a
plugpack or a 9V battery and D5 protects
the circuit against a reverse polarity being
applied from either of these. Capacitors C1
and C2 protect the circuit from power sup-
ply Irregularities. iC8 is a voltage regulator,
which provides a 5V output to the rest of
the ICs.
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solder onto either end of the break, also
melt some solder onto the wire. By melting
solder onto the pc board and onto the wire
it makes it easier to solder the link to the
board. Place the link on the break and heat
it with a soldering iron until the solder
melts. If any of the tracks are bridged, cut
the bridge away with a scalpel or a similarly
sharp impiement.

After examining your board and repair-
ing any faults, you can start assembling.
Begin by soldering in the three links, these
are located near IC1, IC2 and IC5. Mount
the eight sockets, (four input and four out-
put) and the resistors. The diodes can now
go in along with the capacitors, but since
these components are polarised, check their
orientation against the component overlay
first. Next solder in all the ICs, but be sure
to check their orientation as well.

There are two ways of mounting the
switches. Both ways are shown on the com-
ponent overlay. Before you mount them,
make sure that they are all first switched
off, thus saving yourself some hassles when
testing the unit. To check that they are
turned off, test for continuity between their
lugs. If there is continuity push the switch
until you hear it click off.

>



Project 671
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ETI-611 — PARTS LIST

Resistors................ all 5%, Va W
12 . 220R
Capacitors
Cl.. 220 25 V electro

220n

1N4004

....red

...green

Hewlett-Packard 6N138
optocouplers

741.S04 Hex inverters
7805 voltage regulators

push on/push off single
throw switches
pc mounting 5-pin DIN
sockets

L — 3.5 mm phono socket
ETI-611 pc board; case (see text); Scotchcal
front panel; hookup wire; 0.8 mm (or 22 SWG)
tinned copper wire.

Price estimate: $70-$80

For a guide to components and
kits for projects, see
SHOPAROUND this issue.
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Figure 3. Recording configuration.
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If the project is to be mounted in the Rod
Irving case the alternative wiring arrange-
ment illustrated on the overlay should be
used. When using this wiring arrangement
you can link the switches together with
0.8 mm (or 22 SWG) tinned copper wire,
but be sure to mount the switches in the
case first. The switches are linked in this
way to reduce the number of flying leads to
the pc board. After the switches have been
linked, they can be connected to the pc
board as shown on the component overlay.

By soldering short leads of 0.8 mm
diameter tinned copper wire to their lugs,
the switches can be mounted directly onto
the pc board. This mounting technique is
recommended for those who wish to use a
zippy box.

The only remaining thing to be done is to
connect the LEDs and the power socket to
the pc board via flying leads. To make the
wiring neater, try to keep the flying leads as
short as possible.

With this project a MIDI cable is re-
quired for every input and output, so if you
have four instruments you will require eight
MIDI cables. To save you spending exces-
sive amounts of money (up to $20 each) on
ready-made MIDI cables, you can make
them yourself for much less (about $3 for a
2 metre cable); they are almost as easy to
make as guitar leads.

To make a MIDI cable, you require two
5-pin DIN line plugs and two metres of twin
core shielded cable. The rear view of a DIN
plug is shown in Figure 5. To make up a
MIDI cable connect pin 4 of one DIN plug
to pin 4 of the other using one of the insu-
lated cores, and connect pin § to pin 5 using
the other insulated core. The shield which
goes around the two cores is used to connect
pin 2 to pin 2 on the DIN plugs.

Testing and operation

Before you apply power to the pc board,
examine it for shorted tracks and dry joints.
Both of these problems can be rectified with
a soldering iron. To remove a short from
between tracks just run a soldering iron be-
tween them. This should melt the solder be-
tween the tracks and push it away. Dry
joints can be fixed by reheating the solder
joint and applying a little more solder. This
should be enough to establish a link be-
tween the track and the lead.

When you power up the MIDI matrix do
not have anything connected to it. Upon ap-
plying power, the LED labelled ON should
light up, If it doesn’t, turn the power off and
re-check the pc board and wiring. None of
the other LEDs will light up when power is
applied providing that none of the switches
are on, (this is why I suggested that you
switch them off before you solder them in).

The switches are arranged in four col-
umns and four rows, with three switches in
each row. The inputs come in the rows and



the outputs go out of the columns. If you
press any of the switches in the columns, the
LED at the top of that column will light up;

this indicates that an input has been con- |

nected to that column. For instance if you
press the switch in the bottom left hand cor-
ner, then the LED at the top of that column
(indicating output 1) will light up. This
means that data from input number four
will be sent to output number 1.

Now connected your prized MIDI synth |

to input 4 of the MIDI matrix. The LED la-
belled input 4 should flash slightly; this is
the MIDI clock information being transmit-
ted. When you press a key on your key-
board the LED should light up at the same
time. The reason why there is no switch in
the bottom right hand corner of the matrix
or along the diagonal, is to prevent an in-
strument sending MIDI information back to
itself. If a MIDI instrument receives its own
information while receiving information
from another source, the poor thing will
probably get confused.

If you have an instrument plugged into
input 4, its output data can be switched to
outputs 1, 2 or 3 by pressing the correspond-
ing button in the row. When this is done the
LEDs corresponding to these outputs will
glow. If all three buttons are pressed, out-
puts 1, 2 and 3 all receive the same MIDI
message. This makes the MIDI matrix be-
have the same way as a MIDI thru box. To
indicate that all three outputs are connect-
ed, all three output LEDs will glow.

To create two routes through the MIDI
matrix (as shown in Figure 2) first connect
up all the inputs and outputs from your
MIDI equipment to the MIDI matrix. Next
push the buttons indicated by a darkened
square. The output from the drum machine
will be sent to the sequencer and the output
from the sequencer will be sent to the syn-
thesisers. In this configuration the tempo of
the sequencer is controlled by the drum ma-
chine and the music to be played on the syn-
thesisers is sent by the sequencer. This set-
up is most useful if you have a computer se-
quencer that requires its tempo to be set
from the computer keyboard and you have
a tempo knob on your drum machine. With
this arrangement tempo can be controlled
by simply turning a knob.

With the instruments connected to the
MIDI matrix, life is made much easier than
when using a real time sequencer. To write
layers of music to the sequencer with this
set-up, the MIDI output from the master
synthesiser goes to the MIDI input of the
sequencer and the slave synthesiser con-
nected to the relevant MIDI channel. Fig-
ure 3 shows how the MIDI matrix should be
configured for this set-up; the bold lines
show the flow of information with this ar-
rangement. Different layers of music can be
written from the master keyboard to se-
quencer and the slave synthesisers, using a

Project 611

Above: View of rear and side sockets, and plugs. '

Below: Pin connections using DIN line plugs and twin cone shielded cable.

different MIDI channel for each layer.

When the layers of music are to be played
back on different synthesisers, the MIDI
output from the sequencer is connected to
the MIDI inputs of the three synthesisers
using the set-up shown in Figure 4. In this
set-up the roles of the sequencer and syn-
thesiser 1 are reversed, so that the se-
quencer is the master and synthesiser 1 is
the slave.

One thing to remember: some MIDI in-
struments do not appreciate having their
MIDI inputs plugged into an output on the
matrix which has nothing connected to it.
To prevent such problems, make sure that
the output connected to the master key-
board has its LED illuminated. This can be
done by switching any input to it and since
the master keyboard is the only instrument

Figure 5. Rear view of DIN plug.

in the system which is sending data, no con-
fusion will ensue.

To those who have MIDI systems up and
running, best of luck with your musical
exploits; I hope the ETT MIDI matrix will
bring your patching problems under
control.
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e V21 300/300 full dupiex
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+ Intelligent auto answer
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48K RAM butt
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VIFA SPEAKERS

This new Vifa/EA speaker kit is especially
designed for use with the new Playmaster
60+60 amplifier. The kit includes 8° woolers,
dome tweeters, crossovers and cabinets.

Seale? box design of 15 Mres volume. Great [}
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A simple sensor system {o prevent the car
ignition being turn(ed off before the Turbo unit LIGHT *
has cooied down (approx. 90 seconds). A
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i CARALARM
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Cat. KA-1675
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SOLDERING IRON
TEMPERATURE

CONTROLLER !
See ETI Sapt. 1986

A variable control using diodes. No transfor-
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TEMPERATURE
ONTROLLED
SOLDERING IRON

If you have put off buying a temperature controlled soldering
iron because they are so expensive, your problems are solved
with this low cost soldering iron temperature controller.
However, a substitute problem: how to solder the solderer?

Herman Nacinovich

}.

g\
N,
Q‘ﬂ/

WHILE THIS TEMPERATURE control-
ler may not have all the features of a solder-
ing station, it provides fully regulated, ad-
justable temperature control over a reason-
ably wide temperature range. And there is
no need to discard the soldering iron that
you have now. This temperature controller
will work with just about any conventional
240 V soldering iron rated from 20 W to
75 W, and can easily be adapted for use
with higher powered soldering irons.
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Why temperature control?

An important factor in good soldering
technique is the correct choice of soldering
iron temperature. Experience suggests that
there is an optimum temperature for every
soldering job and that this should be ad-
hered to as closely as possible. Excessively
high or low temperatures should definitely
be avoided. Too high a temperature during
soldering may obviously result in such
nasties like damage to sensitive electronic
components, tracks lifting off pc boards and

the like. Too low a temperature, on the
other hand, makes soldering difficult and
increases the time required — which might
also result in damaged components. Not
only that, use of too low a temperature may
lead to dry joints, an almost certain recipe
for future circuit problems.

Where operating temperature is con-
cerned, conventional (non-temperature
controlled) soldering irons are anything but
ideal. The two major problems with a con-
ventional iron are that its temperature is not
adjustable, and that its operating tempera-
ture is dependent on external factors such as
the heat absorbing capacity of the compo-
nents being soldered, and on variations in
the supply voltage. A variation of £10% in
the supply voltage, for example, will result
in approximately 20% variation in the heat-,
ing power of the iron, all things being equal.

The power rating of an iron directly re-
lates its suitability to any particular applica-
tion. A typical iron intended for electronics
work would be rated at around 20 W, which
would be just adequate for average pc
board work. But try to solder a large com-
ponent, such as an electrolytic capacitor in a
power supply with a 20 W iron and you
might find yourself getting stuck (literally)
because a lot of heat is being absorbed by
the component, and the iron doesn’t have
enough reserve power to keep the solder
above melting point. In such cases a higher
power rated iron (eg, a 25 W or 30 W iron)
is necessary. However, higher power means
a higher temperature, especially when the
iron sits idle in its stand or if it is only used
for light work. There is then a greater risk
of damaging components and the iron may



be uncomfortable to. work with.

Before temperature controlled irons be-
came generally available, it was sometimes
necessary to have several different irons on
hand so that the most suitable one for the
job could be used. However, apart from the
cost of having several irons, this approach is
not very convenient. A temperature con-
trolled iron does away with this inconven-
ience. In essence, a temperature controlled
iron is one which is automatically switched
off when it reaches operating temperature
and switches on again (automatically) when
it drops below operating temperature. This
switching action provides for an iron with
plenty of reserve power for those ‘difficult’
jobs without the danger of overheating. The
benefits include constant temperature and
adjustable temperature, consistent solder-
ing quality, and use of a single iron for light
and heavy work. Another advantage is that
temperature controlled irons generally
reach operating temperature much more
quickly than conventional irons.

Typically, if you wanted the advantages
of a temperature controlled soldering iron,
you had to buy a soldering station which
comes with a special, low volitage iron and
inbuilt temperature sensor, or an iron with
inbuilt temperature controlled switching.
Now you can build one yourself.

Design considerations

Let’s look at some of the ways in which
the temperature of a soldering iron might be
controlled. One method might be to use a
rheostat in series with the soldering iron
heating element. But this method is very
inefficient because a lot of power would be

dissipated in the rheostat, and besides, a
rheostat capable of dissipating such power
would be expensive and probably difficult
to obtain.

Alternatively, the rheostat may be re-
placed by a diode. With ac power applied,
the diode conducts during aiternate half
cycles, so that the soldering iron operates at
half power. Short out the diode with a
switch and the soldering iron operates at full
power. This method is highly efficient be-
cause very little power is dissipated in the
diode. But although simple and cheap to
build, a diode controller is of very limited
usefulness because only two control settings
are possible. A better method would be to
control the average power going to the sol-
dering iron using an SCR or triac controller,
such as in an ordinary light dimmer. How-
ever, SCR and triac switching circuits tend
to generate considerable amounts of rfi
(radio frequency interference) unless zero
crossing switch techniques are used.

Each of the methods mentioned suffers
from the serious drawback of poor tempera-
ture regulation. This means that the tem-
perature of the soldering iron is influenced
by external factors, such as variations in
power supply voltage and the nature of the
soldering work. This characteristic is un-
desirable and rules out these methods as
such for a fuily regulated temperature con-
trol system. To overcome this drawback
negative feedback must be used. This re-
quires the use of a temperature transducer
of some kind to monitor the temperature of
the soldering iron, and a switch responsive
to the output of the temperature transducer
to maintain the power to the soldering iron

for the required constant temperature.

However, as soon as you start to talk
about temperature transducers in this kind
of application you run into all sorts of prob-
lems. Because of the high temperatures in-
volved, devices like ordinary thermistors
and silicon diodes won’t do. Special devices
rated for high temperatures are required.
The most likely choices are thermocouples
and ‘high temperature’ thermistors. These
are not too difficult to get in lots of, say,
1000 or more but just try to get one from
your local electronics supermagket or the
distributors. Not very likely!

Nevertheless, assuming that this problem
has been overcome, there is the second
problem of mounting the transducer onto
(or inside) the soldering iron. There would
also have to be (presumably) at least one
wire going from the transducer to the con-
trol circuitry as well as the usual power sup-
ply and earth wires. All of which suggests a
somewhat drastic modification of a conven-
tional soldering iron. These may not be in-
surmountable problems to a manufacturer
who is prepared to set up a production line
for temperature controlled soldering irons,
but they are clearly serious objections for a
hobbyist.

At this point you may be thinking that
there is no practical way of using feedback
to control the temperature of a soldering
iron without modifying the iron. But de-
spair not, there is a solution.

The basic problem is what to use as the
temperature transducer. As it happens, we
already have one right there inside the sol-
dering iron itself. The heating element in a
typical soldering iron is essentially nothing P>
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1 AMP Rx
3AG L m (SOLDERING

240V NEON BEZEL WITH

INBUILT RESISTOR

330K
‘22‘ ot IRON)

ETI-1532 — HOW IT WORKS

sz.c'
INPUT The soldering iron Rx, together with resis-
tors R1, R2 and R3 and diodes D1 and D2,
form a bridge which is connected across
the ac mains power supply. The voltage at
the junction of D1 and R2 is taken to the
negative Input of comparator IC1 via R4.
Similarly, the voltage at the junction of D2
and R3 Is divided down by potentiometers
RV1 and RV2 and taken to the negative
input of IC1 via R5. Components R4, C1 and
g;”oil“':‘m RS, and C2 form low pass filters to reduce

L ac ripple at the comparator inputs. The out-
put of comparator IC1 controls transistor
Q1 which, in turn, controis SCR1.

Assume that RV1 (coarse adjustment)
and RV2 (fine adjustment) have been set for
a desired operating temperature. Initially,
the soldering fron has a relatively low
resistance. The output of IC1 is low, caus-
ing Q1 to turn off and SCR1 to turn on. Full
power flows into the soldering iron and it
heats up quickly. When the soldering iron
has reached the set temperature, the output
NEON of IC1 goes high, turning on Q1 and turning

oft SCR1. The current then flows through
BEZEL the soldering iron only during negative haif
cycles via D2 and the power drops to half.
The temperature will then start to fall below
the set temperature and the cycle is repeat-
ed. Thus, the soldering iron is maintained at
a relatively constant average temperature.

Diode D4 isolates the bridge from the
SCR and associated drive circuitry which
might otherwise load the bridge during

p ol
10v

oy
NO—

l ETI-1532 — PARTS LIST
Resistors... ....all 5% or better
.330k, e W
.10k, Va W
..120R, 5 W
. 8Tk, Va W
2Tk T W
100R, Va W
....100k, Vo W
47k, 1 W
...500R
Capacitors
C1,2. 1 tant
8. ....470u, 16 V electro
Semiconductors
[ B 7 Y —— .1N4004
D6, 7.. ....1N4148
Q1. BC548
IC1.. LM339
SCR1.... ...C106D

Miscellaneous

1 A 3AG fuse; fuse holder; 6-way terminal block;
240 V neon bezel; 2 x cable clamp grommets; 2 x
lengths 3-core flex; 240V plug; 240 V line
socket; 150 x 61 x 103 mm metal cabinet (Dick
Smith (at H-2742); ETI-1532 pc board; Scotchcal
label; 4 x plastic spacers; bolts; nuts; spring
holder; 2 x crimp lugs; 2 x knobs.

Price estimate: $26

For a guide to components and
kits for projects, see
SHOPAROUND this Issue.
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negative half cycles and upset operation. A
negative dc supply for the comparator is
derived directly from the ac mains via a
voltage dropping resistor, R6, and limited
by zener diode, ZD1.

During operation, a neon indicator lights
up when SCRt conducts. When the solder-
ing lron Is either above or below the set op-
erating temperature, the neon Indicator Is
either fully off or fully on, as the case may
be. The neon indicator flashes when the
soldering iron is at operating temperature.

A feature of this circuit is that SCR1 is
turned on only near zero crossings of the
ac voltage waveférm, thereby minimising rfi
(radio frequency interference).

Here's how it works. Assume that the out-
put of ICt Is iow. At the beglinning of a posi-
tive half cycle, the voltage across resistors
R9 and R10 is relatively low and transistor
Q1 is prevented from turning on by the iow
output of IC1. Current therefore flows into
the gate of SCR1 via resistor R11 and,
being a sensitive gate device, the SCR turns
on early in the half cycle. Suppose, how-
ever, that the output of IC1 happens to go
low In the middle of a positive half cycle,
when the voltage across resistors R9 and
R10 is fairly high. These resistors form a
potential divider with the base of transistor
Q1 connected to the junction. In this case,
Q1 Is turned on despite the iow output of
IC1, thereby shorting out the gate current of
SCR1 and preventing it from turning on.

TABLE 1. SUGGESTED COMPONENT
VALUES FOR DIFFERENT RANGES
(see text).
Range R3 R8
20 ~ 30W 100R 680R
30~ 40W 68R 820R
40 ~ 60 W 47R 680R
60 ~ 75 W 33R 1k
75 ~ 100 W 27R 820R
100 ~ 120 W 18R 1k8
120 ~ 150 W 15R 1k5

Results with ‘Lotring’ iron

A: MAX TEMP SETTING
B: MED TEMP SETTING
€: MIN TEMP SETTING

400

300

TEMP (°C)
8
\

8 e 12 1w s
TIME (MINS)

more than a wirewound power resistor.
Now, it is the usual characteristic of a resis-
tor that its resistance changes with tempera-
ture. The temperature coefficient (propor-
tional change in resistance per degree
change in temperature) may vary with the
type of resistance wire used by the manufac-
turer, but all practical resistors exhibit some
change in resistance with temperature. If
then the resistance of a soldering iron heat-
ing element could be measured on a contin-
ual basis while the soldering iron is being
used, it would be the ideal transducer for
temperature control.

Circuit details

The soldering iron temperature controller
is designed to be connected between a 240
Vac mains outlet and a soldering iron. The
circuit works directly off the mains and de-
rives a low voltage dc supply for the elec-
tronics via a straightforward resistor zener
diode network (R6, ZD1). Two front panel
controls are provided. A coarse adjustment
pot RV1, labelled POWER, is calibrated
approximately in terms of the nominal
power rating of the soldering iron being
used (from 20 W to 75 W). A fine adjust-
ment pot RV2, labelled TEMP, is used to
set the operating temperature of the solder-
ing iron. Ideally RV2 could be calibrated in
degrees centigrade. However, this project
was designed as a general purpose device
and, since different soldering irons are

likely to differ in their temperature/resist-
ance characteristics, a single calibration
would not necessarily be valid for different
irons. For that reason, in the case of the
prototype, RV2 was simply given an arbi-
trary calibration from 1 to 10. A neon lamp
which lights up when SCR1 conducts pro-
vides a useful indicator for setting up and
adjustment of the front panel controls.
With the component values shown in the
schematic, the range of adjustment avail-
able is limited for use with soldering irons
rated from 20 W to 75 W (approximately).
For irons rated less than 20 W, the benefits
of temperature control are marginal at best,
since these irons have barely enough power
for most jobs anyway. If you want to use the
soldering iron temperature controller for
irons rated above 75 W, replace R3 with a
lower valued resistor. In fact, by suitable
choice of R3 and R8 the range of adjust-
ment can be optimised for a particular iron.
Table 1 gives some suggested resistor values
for different irons. These figures have not
been verified by experiment so you may
have to alter the values slightly if you do not
get the range of adjustment that you need.

Construction

For this project, I chose a metal cabinet
to house the ‘works’ rather than a plastic
one because a plastic one would be all too
easily damaged by accidental contact with a
hot soldering iron. Because of the metal

construction and because of the presence of
dangerous voltages on the board, there are
several precautions which the constructor
MUST be aware of. First of all, the metal
cabinet and all exposed metal parts, such as
knobs, pot shafts, etc, MUST be securely
earthed. When making earth connections,
for example, do not merely solder an earth
wire to a lug but use a crimp or other me-
chanical connection to ensure secure con-
tact. Although human contact with mains
neutral or a short circuit between neutral
and earth will not have serious conse-
quences, assume that all components on the

pc board are or could be at a potentially dan-

gerous live voltage. Therefore at every stage
of construction check that there is no weak
point at which any of the components could
make contact with each other or the metal
cabinet.

Construction may begin with the pc
board on which most of the components
apart from RV1, RV2, fuse holder and
neon bezel are mounted. Before soldering
components, check the board carefully to
make sure that there are no bridges be-
tween tracks or breaks in any of the tracks.
The components may now be soldered to
the board in any convenient order, but I
would suggest that you start with the
smaller components and leave the larger
components, such as the clectrolytic capaci-
tor and terminal block till last.

If you wish, you can use an IC socket forp
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IC1. After all of the on-board components
have been soldered in check that all pola-
rised components, which include IC1, QI,
SCR1, the diodes and capacitors, have been
correctly mounted. Incidentally, reversing
the polarity of any of these will most cer-
tainly cause problems later on.

Now connect up the potentiometers RV1
and RV2 with approximately 50 mm of
hookup wire to each terminal (use only in-
sulated wire rated at 240 V/250 V for all
connections). Be particularly careful when
soldering the wires to the pot terminals be-
cause these could easily bend and make ac-
cidental contact with the metal case if the
connections are not carefully made. Also,
break the lug off the SCR as this is not
needed. Now, solder two lengths of hookup
wire, about 75 to 100 mm each on the board
for the neon bezel but do not as yet solder
the ends to the neon bezel.

Leaving aside the pc board for the time
being, drill holes in the front panel if this
has not already been done for pots RV1,
RV2 and the neon bezel. A photocopy of
the front panel artwork could be used con-
veniently, as a template for this operation.
In addition, holes will also have to be drilled
in the base for the pc board mounting
screws and in the rear panel for input and
output cables and for the fuse holder. Ream
or file away any burrs and rough edges.
Carefully apply the Scotchcal label to the
front panel, making sure that the hole posi-
tions on the label are exactly aligned with
the holes in the front panel, then cut out the
holes from the label. Drill a hole in the
cover to receive a bolt for fixing a spring-
type soldering iron holder, if desired.

Now you can mount the pc board in the
cabinet using machine screws and plastic
spacers. If you elect to use metal spacers,
use plastic insulating washers between the
spacers and the pc board so as to make ab-
solutely sure that there is no possibility of
electrical contact between the metal spacers
and any of the tracks on the board. It is also
recommended that, when mounting RV1
and RV2 to the front panel, spacers such as
washers or nuts be used between the pots
and the front panel so that the metal cases
of these pots are not mounted too closely to
the panel. The reason for this is to leave a
wide gap between the soldered pot termi-
nals and the metal panel so as to lessen the
risk of accidental contact between them. If
you wish, you could lay a piece of plastic
(say, about 0.5 mm or 1 mm thick) over the
inside face of the front panel so as to pre-
vent any chance of such contact.

Testing and calibration

When construction is completed and
everything checked, plug in a soldering iron
and switch on. Turn the POWER knob
from the fully anticlockwise to the fully
clockwise position. If all is well, the neon in-
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dicator will light up when the setting corre-
sponding approximately to the rated power
of the soldering iron is reached. If the neon
lamp doesn’t light up or is constantly on re-
gardiess of the knob position, switch off
power and check for faults.

Assuming everything is OK, adjust the
TEMP pot to about mid-position and allow
the iron to heat up to full operating tem-
perature. Now, turn the POWER knob
(RV1) till the neon lamp is just on the point
of going out. The neon lamp will begin to
flicker, a sign that the circuit is working,
and the soldering iron is ready for use. If de-
sired, you can then make fine adjustments
to the soldering iron temperature using the
TEMP controi. If you want to calibrate the
unit in terms of actual temperature, this can
be easily done using a soldering iron tem-
perature meter. (I purchased a low cost
meter from Jaycar not very long ago for this
purpose; such meters may still be available
from there and possibly some of the other
retailers.) Note, that the calibration will
change if the POWER select knob is moved

and that the calibration may not be the
same for a different iron, even if of the same
power rating due to slight variations be-
tween irons.

If the temperature controller doesn’t
work, the first things to check are the power
supply connections and that all of the com-
ponents have been soldered in the right way
around. Under no circumstances start prod-
ding around the circuitry with the power
switched on. If the fault still can’t be found
you might try checking all the resistors,
since the circuit may not work if resistors of
incorre¢t value have been used or if the
tolerances of critical resistors are way out.
The critical resistors are R1, R2 and R3.
Also, don’t discount the possibility of a
short circuit between tracks, for example
due to solder bridges or a break in one or
more tracks. Generally, these are readily
checked using a high power magnifying
glass. As a last resort, you may have to
check if individual components have failed,
although this is not very likely if care has
been taken during soldering. ®
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Project 1605

FORTH ANALOGUE

CARD

Talk to the real world. This add-on to the ETI-694 Forth board
will allow the RSC-Forth development system to interface to
analogue inputs or outputs. It has a programmable amplifier, a
watchdog timer, in fact all the goodies you need. Go Forth,
and you will multiply and add and divide and . . .

OH NO, I hear you say, not another com-
puter language. However, if you’re into
controlling robots, mechanical arms, wash-
ing machines, train sets, etc, then it’s
about time you looked more seriously at
Forth. It is a language which was de-
veloped with control in mind and is more
flexible than either Fortran and BASIC
when it comes to whizzing stepping motors
around or checking the status of sensors.

In fact, it was designed at Kitt Peak
solar observatory by astronomers who
needed to make rapid calculations and
then use the results to drive telescope con-
trol motors.

To briefly summarize its features, Forth
is a language in which you add your own
operations by defining them in terms of
previously defined operations until a single
word (or operation) represents your whole
program. It is a structured language. It
uses the concept of Reverse Polish Nota-
tion (RPN) and is quite easy to learn.
Most people agree that it is simpler to use
than Assembler yet has many of its
advantages.

For those curious about the language
there are two excellent books that I can
recommend. The first is Starting Forth by
Leo Brodie which takes you through pro-
gramming, etc using drawings, cartoons
and the like. Certainly a good beginner’s
book but not recommended for anyone
who already knows about computers. The
second book is the RSC-Forth User's
Manual which comes with the kit from
Energy Control. It describes the Forth
development system and language ex-
tremely well and saves you from having to
plough through loads of rubbish to find
relevant information.

Up until now, the way of getting hands-
on experience with Forth was to purchase
a disk or tape and load it into your home
computer. Rockwell, however, recently
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developed a complete ROM based Forth
system consisting of the CPU, memory,
I/O facilities and the RSC-Forth software
integrated into a single chip. Thanks to
Australian Rockwell agents, Energy Con-
trol, a low cost single board microcom-
puter which runs Forth is now available.

It was described in ETI May 1985 as the
ETI-694. A development of this basic
project was described as ETI-696 (Dec 85)
and shows how to interface the system to
disk drives and printers. It also imple-
mented some input/output ports to allow
you to control the outside world.

A major limitation is that the /O is
digital, a problem in an analogue world.
This project describes an interface for the
development system that implements eight
input analogue channels and two analogue
outputs.

Description

The board mounts piggy-back fashion on
the development system. It is designed to
slot directly into the 65F11 socket, using a
40-pin DIL connector. The analogue board
carries a 65F12 which replaces the 65F11 as
the controller for the whole system.

Input is achieved via any one of eight
input channels. They are time multiplexed
together and then presented to the ana-
logue-to-digital converter (ADC). The par-
allel output from the ADC is read directly
into the data bus of the 65F12.

The resolution is eight bits wide. How-
ever, between the multiplexer and the ADC
a programmable amplifier has been in-
stalled, with gain that can be switched be-
tween 1, 2, 4, and 8.

This function can be used in a number of
different ways. It can improve the dynamic
range of the system, improve the resolution,
or even be used to implement autoranging
functions if required.

Both the multiplexer and the amplifer are

controlled by a bus extending from port E.
Table 1 gives a combination of outputs from
this port.

The output chain is also multiplexed. The
data bus is fed to two digital-to-analogue
converters (DACs), either of which can be
selected by software.

Finally, two of the digitial ports on the
65F12 are available to the outside world
through one of the connectors.

Construction

Building the Forth analogue card ought
to present few problems. Start by examining
the board in the usual fashion for defects to
tracks or bridging. In view of the profes-
sional nature of the boards you should find
very few.

The first thing to do is to put in a jumper
from pin 13 of U11 to the 12 volt positive
rail. This is missing from the artwork. Then
mount all the small components, resistors
and capacitors, as well as the jumper blocks
JB1, JB2 and JB3. Pay particular attention
to the zener diode. This comes in a transis-
tor-like package, and should be inserted
with an orientation opposite to that shown
on the board.

Solder in the IC sockets, carefully check-
ing for solder bridges as you go. Some peo-
ple may prefer to ignore the sockets, and
solder the ICs directly into the board. This
is probably a more reliable way of connect-
ing the IC to the board, but bear in mind
that if you make a mistake you will probably
not be able to remove the chip without a
great deal of pain.

Finally, make up the connection to the
development system by pushing the 20-pin
wirewrap strip through the board as shown
in the photograph. When you have soldered
it into place, secure a 40-pin DIL socket
onto the ends of the wirewrap terminals to
give the whole unit some stability.

Now plug it into the 65F11 socket on the
mother board and connect up power to the
socket in the corner of the board. Notice
that the numbers on the plug might not be
the same as the numbers on the board.

Stand back while you switch on. If you
see the RSC-FORTH V1.7 message on the
screen then you did all right — if it blows up
in your face you probably made a boo-boo.
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Calibration

If all is well, the next stage is calibration.
This involves setting up both input and out-
put ports so that the 65F12 is given true in-
formation about the value of the voltage on
the output.

Essentially, the procedure is to drive the
output ports high, then adjust the appropri-
ate variable resistors until precisely 5V is
output. The inherent linearity of the device

will take care of all the other states. It’s
probably a good idea to check at least that
the zero state 00 in fact outputs zero.

To adjust DACO, write FF to the appro-
priate address, and adjust VR6 until the
output, pin 3 on J4, reads 5 V. To adjust
DACU, similarly write FF, and adjust RV4
so that pin 1 on J4 reads 5 V.

To do the ADC calibrations, start with

channel zero, pin 19 on J4, and connect 5 V
to it. Now, select the channel and specify
the gain in the programmable amplifier, and
send it to port E. For example HEX 00, PE
C!.Now adjust VRS until the voitage on the
ADC input, ie, pin 6 of U8, reads 5 V.
Incidentally, to understand the signifi-
cance of the program line it may be necces-
sary to consult the December 1985 issue of p
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ETI-1605 — HOW IT WORKS

One can divide the ETI-1605 into two func-
tional groups: Iinput channels and output
channels. The inputs are available on the J4
connector, from where they go to an op-
amp connected iike a buffer, ie, its gain Is
one (U14 and U15). its function iIs to make
the board as Immune as possible to the
Input resistance of the device connected to
it

The output of these buffers is then fed
into U10, a multiplexer, whose job it is to
pass just one of the voltage values on the
input to the output pin 3. Which input is
connected Is defined by the seiecting pins
9, 10, 11, connected to port E.

Output from the multiplexer is then sent
to a programmabie amplifier made up of
two sections of U15, VRS the 4051 multi-
plexer and the assoclated resistor networks.
By selecting appropriate combinations on
pins 10 and 11 of the 4051, which are also
controlied on port E, it is possible to con-
nect some combination of R7, R8 and RS9 to
ground. This in turn, gives gain of 1, 2, 4 or
8 to the amplifier by shunting some of the
output from U13d to ground.

Fine adjustment of the voltage can be
made by VR15, which is buffered by U13a to
give low output impedance to the network.

On reception of a start conversion signal
on pin 3, and a chip select signai on pin 1,
the ADC formed by U8 takes the analogue
voitage on pin 6 and spits it out as a paral-
lel combination on the data bus. This Is In-
terpreted as a digital word by the 65F12,
thus completing the A-D conversion.

The output channel begins at the data
bus, which is presented to two latches U6
and U7. These form the beginning of the
DAC process. When the appropriate chip-
select (CS) signal is received, the latch
places the digital word on the data bus on
its output pins. It will keep this word there,
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Irrespective of other activity on the bus,
until the next CS signal comes along.

The digitali word out of the latch Is pre-
sented to the DAC, which converts t to an
analogue voitage between 0 and 5 V in 128
steps, depending on the value of the word.

This output is buffered by an op-amp to
provide a low output resistance. The gain of
the op-amp is set by the resistor network
around it. One of these resistors is made
adjustable so that precise output voitages
can be achieved.

Both the ADC and the DAC require a very
good reference voitage to provide accurate
conversion. This is provided by V1, a 5 volt
zener. R4 provides 4.6 mA to drive Vref,
which is presented directly to pin 20 of the
ADC, and to the DACs via a 4.7k resistor.
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Z-NIXMOUSE FOR YOURIBMPC/XT . ... ... . $180.00 ADC1 X X 1 0 0
3 Button with invF card, compatible with PC Paint, Paint- ADC2 X X 0 1 0
brush, Autocad, Lotus, etc. ADC3 X1 A 0X 1 1 0 47K SIP resistor network
ADC4 X X [ S (1) e 10
—_ pmio urn 5k0 cermet
:-,\‘/Q"“' ADCS5 X X 1 0 1 (Spectrol 64Y502)
- b Ej ' ADC6 X X ] 1 1
. - ADC7 X X 1 T i 68 16 V tantalum
..0.1u. ceramic
540K Motne ot Goi raphe a1y 5008 ETI and the description of the development L
disk drives, 130W power supply, case and keyboard P P .. 150p. ceramic
ASC11 TO SPEECH SYNTHESISER for your PCXT kit system. ) i . .atpin 16 of U11,U12 0.01p
- $180.00 In order to calibrate the amplifier, it’s 10n
———— neccessary to adjust the pots VR2, 3 and 4. 20 decoupling capacitors marked on the
Reduce the input voltage to 2.5 V. The sov?riay ::ﬂ%rg'm bypass.
/ voltage on pin 6 of the ADC should follow, 1 7418122
‘ suit. Now re-address port E, sglecting a gain uz.. ‘2415138
- of 2. HEX 01 PE C! will achieve this. The U4.. .R65F12AQ
N =) voltage on pin 6 of the ADC should jump to Us.. .74LS02
= i ’ 3 6,7.. ... 14LS373
High quality Japanese made multi-layer boards with 640K 5 volts. If 't.does'? L ad]u“ the VR.Z' 38' ADC0803
RAM, 2 x 360K Disk Drives, Colour Graphics Output, Paral- Repeat with gains of four and eight. Set - 4051
I:l/Sznal & Games Ports, Buift-in Clock, Metal Case & Key- the input voltage to 1.25 V and adjust VR1 3?'11?2 .DACOBOO
oar e i e L3 r : Y 12 -
Optional enhanced Graphic & Super High Res. so that 5 V appears on pin 6, then set up U13,14,15 .LM324 or similar
g%%‘;{:UNFORMATTEACdis.c A= L 0.625 and adjust VR3. It’s probably a good Ty = S ..LM336 5 V
§ 2 idea while you have a voltmeter connected Miscellaneous
DISK DRIVES FORAPPLE11 + OR19E ... .. $275.00 3 . o ¢ board available from Energy Control ($8.00);
mu:‘w iR $350.00 up, to confirm intermediate values and also go i) o, S A0 QDV"_ - o
v MONITOR 16 Colours 640 x 400 A Y Socket.
all values on the other channels. Be careful g . -
g T ... $750.00 ? g Price estimate: $89 excluding tax
LAMBER n?omron FOR 1M PC/XT Computer .. $249.00 not to saturate the amplifier by going much $99 inclu ding tax
640 x 400 sult Hercules graphic card above 5 volts. It may not be possible to get
SUPER 5 EN1201 00T MATRIX PRINTER ... .. . $590.00 ; = ¢ Y po B
120 CPS, NLQ, long life ribbon, 18M Graphics and 11 infer- it precisely correct across all channels, in
gﬁ?:;';g:?ﬁg’:ol:u,::::; . 480,00 which case you might have to make some in- This project Is available from Energy Control,
100 CPS, IBM Graphics & 11 interational characters bult- termediate settings that make everything PO Box 6502, Goodna, Qid 4300. (07) 288-
L nearly correct. An alternative of course, is 2455. Included is an operations manual with
SERIAL PRINTER ADAPTOR FOR SUPER 5 l;r:l:gzz to set it correctly on one channel, and note tsr:)mg_r lsc:févggre examples to drive the ports of
L [:] ™ i

the errors on the other. e
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YOOD FOR CHIPS ...

CTS256A-AL2 an 8-bit microcomputer
programmed with a letter-to-sound based
algorithm. The chip set translates English
characters into speech.

Two projects use these chips - the
AEM4505 Speech Synthesiser (Feb 86)

voltages in the range 32V down to 2.85V.
Thermal overload and short circuit
protected. Input over-voltage protected to
60V. Only $2.50.

b
v, =

i

-

NEW CHIPS IN STOCK ¥ 5V POWERED DUAL RS232
L RANSMITTER/RECEIVER
Phone us for prices S MAX232
SY6502A CPU $ D Shar o Yes it meets all RS232C but ont
SYB520A Peripheral Interface Adaptor " ¥ " 3=+ needs a 5V supply because it has buitin
SY6521A Peripheral Interface Adaptor >———§—I Dot B CONVETters for the +10V and - 10V power
; supplies. Can also be used as a voltage
SY6522A Versatile Interface Adaptor -5 . quadrupler for input volta
B oy ges up to 5.5V.
SY6532A RAM 1/O Timer Array ke s o Also contains 2 drivers and receivers. U
SY6551A Asynch Comms Interface Adaptor = | "Q 1 "™ low power CMOS. Handles 30V i:erui |e32|ss
3 p
MC6845P CRT Controller T and provides a +9V output swing. ideal for
TALKING CH|ps FOR = battery powered systems. $12.16.
UNDER' $30 ADJUSTABLE VOLTAGE & 511 " Tofmaa}® _‘#_
Our code-to-speech chip set consists of two CURRE NT REGULATOR Yot ¥ (-:—‘f)
chips - the SPO256A-AL2 an allophone- L200C r -4 L200 [ —T
based speech synthesiser and the Handles output currents up to 2A and o::zL ¢_’ .-
ALI%sm= o

Programmable voltage regulato? with
current limiting

which includes Microbee software plus an
article on Speech Synthesis in general. The
other project is in June’'s AEM and converts
ASClli text files into speech - ideal for
talking word processors. This one is for the
IBM PC and works just like a printer.

Buy the CTS256A-AL2 for $28.00 or
the synthesiser SPO256A-AL2 only for
just $15.95. Yes the price is right!

CONVERT YOUR
MULTIMETER INTO A
THERMOMETER

See ET! June 83 which features a project
using the AD530JH (ETI-153). The
ADS90JH produces an output current
proportional to absolute temperature. it's
ideal for remote sensing as long cable runs
have negligible effect on accuracy overa
hundred metres or more! The simplest
circuit requires one resistor and one pot
and a battery, but better to build the proper

LOW NOISE PRECISION
OP AMP OP27

Continuing our policy of stocking the latest
high tech IC's, the OP-27 provides excellent
performance in low noise applications

such as pre-amps, stable integrators,
precision summers, comparators etc.

Features —

Low Noise 80nV p-p from 0.1Hz to 10Hz
3nV/VHz

Low Drift 0.2uv/°C

High Speed 2.8V/uS slew rate

8MHz Galin Bandwidth

126dB CMRR

Open Loop Gain - 1.8 million

The OP27GZ gives you outstanding specs

MACHINED PIN WIRE
WRAP SOCKETS

Due to the enormous popularity of our GOLD
PLATED low profile IC sockets we have now
added Wire Wrap types - again at ridiculously
low prices. Remember these aren't the cheap
tin plated variety these are GOLD PLATED.

8 pin 82¢, 14 pin $1.50, 16 pin $1.72, 18 pin$1.95,
20 pin $2.15, 24 pin $2.58, 28 pin $3.00,

40 pin $4.50

FUNNEL ENTRY FRATURE

SHORT FouR
FINGE FED CONTACT

NO SOLOEKA wICKING
CLOSED END TEAMINAL
WILL NOT ALLOW 80LOER MACHINED TERM INAL

TO FLOW DR WiICK U

circultand getan accurate 10mV/degree
centigrade output to put into your DMM.
The AD590JH is only $5.95.

Eddystone

Die Cast
Boxes

The original die cast box!l Ideal for r.f.
shielding and heavy duty applications.
Sizes given are outside dimensions -

ED7969P 921 x 38.1 x 27.0mm
ED6809P 119.1 x 93.6 x 52.4mm
ED9830P 119.1 x 93.6 x 30.0mm
ED6827P 187.1 x 119.5 x 52.4mm
ED6357P 187.7 x 119.5 x 77.8mm
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Mail Orders add $5.00 to cover postal charges.

BANKCARD, MASTERCARD, VISA, CHEQUES

at $16.27. W70 ComTaeT ANEA
*8557  |OPEN FRAME Low
"t Y |PROFILE IC SOCKETS
SINGLE IN-LINE
SOCKETS & ADAPTORS

SIP sockets feature four finger GOLD
PLATED beryllium copper contacts with tin
plated brass terminals. 20 pin strip can be
easily snapped apart to form shorter lengths.
Maintains spacing when mounted end to end
or end to side. Socket strip $2.50. Adaptor
strip $2.00,

value

Highest quality glass filled polyester with
MACHINED contacts. Four tinger GOLD
PLATED contact. Terminals are tin plated for
easy soldering. Open frame ensures good
cooling, easy cleaning and checking.
Available in 8 to 40 pin configurations.

8 pin 56¢, 14 pin 98¢, 16 in $1.12, 18 pin $1.26,
20 pin $1.40, 24 pin $1.68, 28 pin $1.96,

40 pin $2.80.

GEOFF WOOD ELECTRONICS P/L
(02) 427 1676

229 BURNS BAY RD.
(CORNER BEATRICE ST.)
LANE COVE WEST N.S.W,

OR CASH CHEERFULLY ACCEPTED

INC IN NSW

TWX 71996
P.O. BOX 671
LANE COVE N.S.W. 2066

specialising in electronic components for the professional and hobbyist.
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INSIDE YOUR COMPUTER 4

DISK OPERATING

SYSTEMS

Last month, we looked at the disk drive. This part of the
series looks at the software that makes the disk drive usable

— the disk operating system.

IT'S ALL VERY well having a disk drive
that can hold 10,000,000 characters of infor-~
mation — how do you know where it all is
on the disk? How do you know which part
of that 10,000,000 bytes is your mailing list,
and which is your word processor program?

Organizing the information on the disk is
one of the jobs of the disk operating system
(often shortened to ‘DOS’). There are
many varieties of DOS, but they all operate
in much the same way.

Most DOSs need some sort of program
built into the computer’s ROM to tell them
how to start reading information off disk.
Typically, when the machine is first turned
on it follows that ROM program to start the
disk drive turning and to start reading the
rest of the DOS program from a predeter-
mined part of the disk.

This achieved, the DOS program is
loaded into RAM, and is then run just like
any other program. DOS stays in RAM
while the computer is on and is wiped out
when you turn the machine off. The next
time you turn the machine on, it will load
DOS from disk again.

The advantage of this arrangement (as
opposed to having the whole of DOS in
ROM) is that it’s very easy to change to a
different version of DOS — you just start
using a disk with the new version of it.
DOSs change fairly quickly these days: one
very widely-used DOS, MS-DOS, is already
available in version 3.1, and it’s only been
around a few years.

Once the memory-resident part of DOS
has been loaded into RAM, it can start to
ask the user for instructions. All DOSs or-
ganize the information on a disk into a num-
ber of files, each of which has a name given
to it by the user. These filenames are how
the user tells the computer what to do with
the information on the disk.

For example, when you first create your
mailing list (a list of names and addresses
for producing envelope labels from), you
might typically give the file the name MAIL-
LIST (most DOSs can only handle capital
letters, numbers and symbols in file names).

To create the file, the DOS first loads the
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directory from the disk into RAM. This di-
rectory is a list of all of the files already on
the disk, plus the particular parts of the disk
that they cover. For example, the first file
may start at track 2 sector 3, and cover sec-
tors 4 and 7 on track 2 and track 3 sector 8.
(See last month for an explanation of ‘track’
and ‘sector’).

So, to create a file the DOS has to find a
blank part on the disk — let’s say that the
next blank spot available is track 4 sector 5.
It does that, and then makes another entry
in the directory with the file name MAIL-
LIST, and makes a note that it starts at track
4 sector 5.

Now you start entering information into
the MAILLIST file. DOS will record the in-
formation on track 4 sector 5, until that sec-
tor is full, and will then look for the next
blank sector on the disk, which may be
track 6 sector 7. As you enter more infor-
mation, it will start recording it at track 6
sector 7, having made a note in the direc-
tory of the disk that this is the next sector in
the file.

Random

Since during creation of a file it is not pos-
sible for the DOS to know how much space
the file is going to take up, the directory ac-
tually holds a list of each track and sector
that the file is in. Files are spread across the
disk in a random manner.

The great thing about disk operating sys-
tems is that all of this allocation of sectors
goes on without your knowledge. All you
see is the information going into a particular
file, with a particular file name.

Later, when you want to get the informa-
tion back off disk, you just tell the DOS the
file name that you gave it, and it can look to
the appropriate places on the disk and fetch
the information in the same order as you
typed it in.

Other functions that the DOS can pro-
vide directly for the user are:
listing the directory: listing on the screen all

of the filenames in the directory of a

disk;
renaming files: changing the filename re-

corded in the directory without altering
the file;
erasing files: removing the directory entry;
copying files: copying the contents of one
file into another file;
printing files: sending the contents of a file
to the printer;
listing a file: putting the information from a
file onto the screen.
So the DOS provides an easy way to con-
trol the allocation of space on a disk to
particular files of information.

User interface

The user interface part of the DOS is the
part that actually talks to the user. It’s the
part that interprets the commands you type
in.

There are basically two styles of user in-
terface on the market these days which I
will call the MS-DOS standard and the
Mackintosh standard.

The MS-DOS standard is based on a line-
by-line entry of typed instructions into the
computer. A typical sequence is shown in
Figure 1.

The [D] is a prompt to tell the user that
the DOS is ready for the next command.
First, the user types in dir to get a directory
listing. This shows each of the filenames on
the disk in the form WS. COM, followed by
the number of bytes in each file (1.622 in
WS. COM), followed by the date and time
of creation — the date is in American for-
mat MM-DD-YY. At the bottom of the di-
rectory listing the DOS tells you how much
space is left on the disk (6528 bytes).

The other standard for user interface is
radically different from this one. It was pio-
neered by Xerox in the US some years ago
and first found its way into microcomputers
in the Apple ‘Lisa’ computer, which formed
the basis for the much smaller Apple ‘Mack-
intosh’ machine.

Its user interface is a pointer which the
user moves around the screen, either by giv-
ing it instructions from the keyboard, or by
using a device called a ‘mouse’, which you
push around the top of your desk. As you
move the mouse away from you, the pointer
moves up the screen; when you move it to
the right the pointer moves to the right on
the screen, and so on. As you move the
mouse away from you the pointer moves up
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the screen; when you move it to the right
the pointer moves to the right of the screen,
and so on.

By moving the pointer around, and then
pressing a button on the top of the mouse,
you can select various things from the
screen, and tell the DOS what to do that
way. Although the user interface is radically
different, the functions that the DOS pro-
vides are exactly the same.

Programs

But interacting with the user is only part
of what a DOS does. The other important
part of its job is in interacting with programs
running on the computer.

Files can hold either data (as in the case
of the MAILLIST file), or actual programs
which can be loaded (read from disk and
put into RAM) and run by the use of DOS
commands. In Figure 1, the file WS COM is
a common word processing program called
‘WordStar’ (which in fact, I am using to
write this article!). Typing the simple com-
mand ws into the DOS would cause it to
load the WordStar program file in RAM
and start running that program. The DOS
would stay in another part of RAM all the
time, so that when WS COM was finished, it
would give the [D] prompt again, ready
for the next command.

WordStar itself talks directly to the DOS;
while running WordStar, I can call up a text
file for editing. When this happens, Word-
Star asks the DOS for the characters in that
file one at a time, and as they are passed
back to WordStar it puts them on the
screen.

When a program demands putting infor-
mation into a file or creating a new file, or
even putting a character onto the screen, it
does it through the DOS.

Interactions between programs and DOS
are done via the DOS entry points, which
are particular addresses in RAM. To put a
character into a file, for example, the
character is placed in.a particular part of
RAM which then starts running the DOS
program at the entry point. In the DOS at
that entry point is a little program to put
the character into the file.

When the character has been put into the
file, the DOS passes control back to the
program, which means very simply that it
starts running the program (WordStar, for

{(D] dir

Uolume in drive D has no label
Directory of Di\eti

<DIR>
IR
111
HED
COM
3 File(s)

RS

(o1

12918
100
1622

4-11-84
4-11-84
7-16-86
5-22-86 61162
7-16-86 111%p
6328 bytes free

121102
12:10a
91182

A Figure 1. An MS-DOS standard interface. V DOS between you and the machine.

example) at the point at which it jumped to
the DOS entry point.

Glossary

Create: to make a directory entry for a file

DOS: Disk operating system.

DOS entry point: a particular point in RAM
where a part of the DOS program starts
which can perform various functions
needed by other programs.

Delete: same as ‘Erase’.

Directory: part of the disk which holds de-
tails of all of the files on the disk, and
what parts of the disk each file uses.

Erase: to remove the directory entry for a
particular file.

File: an area of a disk which has been allo-
cated a name by the user.

Filename: the name given by the user to a
particular file.

Free space: how much space on the disk is
not already allocated to files.

List: put a copy of a file, or a directory, on
the screen.

Load: read a program (stored in the form of
a file) from a disk and put it into RAM.

Mailing list: a list of names and addresses
used for printing labels for envelopes.

Memory-resident: a term used to describe a
program that stays in RAM the whole
time.

Mouse: a device for controlling the move-
ment of a pointer on the computer
screen.

Pass control: to start running another pro-
gram.

Prompt: a short message at the start of a
line which tells the user that the program
(or DOS) is ready for the next command.

Rename: change the name of a file without
altering the file itself.

User interface: that part of a DOS which
takes commands from the user. ®
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ONE OF THE JOYS of being appointed editor is that it’s a
chance, finally, to tell people what you think. In future issues I
promise to offer thoughts on the most diverse of electronic
subjects. For starters though, it’s probably a good idea to be a
little narcissistic and offer some thoughts on this magazine. A
new editor is a chance for a new editorial policy. Off with the
old and on with the new!

Let me say at the top that ETI is about readers. We want
you to read us, the more the merrier. We want to interest you,
inform you and generally make you await the next issue with
bated breath.

We are about the new. We will not regurgitate last year's
amplifier circuit, or even last year’s idea of what an electronics
magazine should look like. Here you will see tomorrow’s ideas,
not only in our circuits, but in every aspect of electronic life.

We want a magazine that appeals to the widest possible
cross-section of people with any kind of interest in electronics
at all. That includes people who fiddle with bits and pieces on
a Saturday arvo, technicians who fiddle with them every day,
engineers who don’t have the time to fiddle any more, and
captains of industry, who never fiddled, but like making money
out of all that fiddling around.

We want to keep you informed about the world of electron-
ics in all its wonderful diversity. In these pages you will find
the itty-bitty of circuit technique and the broad sweep of indus-
try policy, the latest systems developments as they happen as
well as conjecture on possibilities of the future.

And the possibilities of the future are limited only by the
quality of your dreams.

Above all else, we want to be part of the renaissance of elec-
tronic engineering that’s taking place in Australia and New
Zealand. We will be first with news of Australasian designs
and achievements.

For example: in this issue we explore promising new Austra-
lia.. designs being developed at the University of New South
Wales and Mt Stromlo observatory, test a new Australian amp
(is it better than the Kiwi efforts?), deliver a new circuit using
Rockwell’s FORTH, look at financing high tech and stcp in-
side MIDI. And more, more, more!

So, if you want to get with the strength, get with us. All the
rest is merely history.

Jon Fairall
Editor

Letters te the Editor

Changes for the Chatterbox

WITH REGARD TO the Chatterbox, project 677 (Jan 85),
the Centronics connections listed on page 76 are incorrect:
the STB line (RDY Microbee) to pin 6 of IC2c should be
connected to pin 1 of the Centronics plug not as listed; and
the BSY line should be connected to pin 11 of the plug not
pin 1 as listed.

I found the STROBE pulse of the Centronics port (I
have a CAT computer) insufficient to drive the Chatterbox.
I am uncertain why but I think the pulse was both too short
and too small voltage-wise. I finally got it going using a 555
triggered by the STROBE line from the port and delivering
a 10 us pulse to the Chatterbox. The circuit is shown here-
with. Note that the links still need to be changed for Cen-
tronics type input.

Finally, thank you for an excellent publication. Keep it
up.

P John Loadsman,
Nowra, NSW

(FROM POSITIVE

TRO SIDE OF C8
FROM PN 1 +Vec  oN CHATTERBOX

OF CENTRONICS OR PIN 6 OF IC4)
CONNECTOR

TO +5V SIDE
OF A15

TO PIN 6 OF IC2
le WHERE ST8
ENTERS BOARD

Keeping standards
I READ WITH interest the article describing a low cost
frequency standard, the ETI-174, July 86.

You may be interested in some information which follows
logically from the article. If a counter is driven by the
source described and with a small number of other bits and
pieces, the line rates of the other television stations can be
measured.

To within the resolution of the set-up I have arranged
and using the ABC as a reference, the line rates of the
other Melbourne services are:

ABC 2 15625.0000 Hz (reference)
HSV 7 15625.0006 Hz

GTV 9 15625.0000 Hz

ATV 10 15625.0058 Hz

SBS 28 15625.0000 Hz

ATV 10 is the only station that is off frequency and
hence any of the others could be used as a reference.

It is also possible to measure the differences between the
line rates another way. Some years ago I did this and found
that the difference between the ABC and GTV 9 was about
five parts in 10''. This is about 30 nHz and can be neglected
for most purposes. It is easier to get a feeling for the differ-
ence by saying that it is about 5 Hz in 10 GHz.

Charles Edmond VK3AFV
Melbourne, Vic
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Shots in the park

MY PROBLEM IS one of losing arrows when I play at my
favourite sport. Occasionally at long range, arrows pass the
target and disappear into the grass. Although they may be
only from 10 to 60 millimetres below the surface it may as
well be 10 to 60 metres. At $8 per arrow plus labour in
making them this is becoming a pain in the rear. Yesterday
I lost two.

The arrows are made from tubular aluminium 7.7 mm
diameter and 795 mm length. I recently found an old proj-
ect ETI-566 (April 80) pipe and cable locator. Is it a good
idea and if so, where can I buy a kit or the bits?

Doug Sinclair,
Rozelle, NSW

See Shoparound on page 71 of the April 1980 issue. We
can’t find anyone selling a complete kit. As to whether it’s a
good idea: I dunno. Why not use the flight of the arrow to
drive a propellor driven dynamo which could charge a large
capacitor. On impact, a discharge cycle could drive a piezo
alarm for a few seconds so you could locate the arrow by its
noise!! —Ed

Calling on designers

PROWLING THROUGH DICK SMITH sometime back, I
spotted your publication Projects for your Car (1985). I
have already completed the Fluid Level Detector, Courtesy
Light Delay and Windscreen Wiper Control Unit to my
satisfaction.

While I was making the latter device, a problem that
bugs turbo diesel owners, myself included, came to mind.
After a turbine has been working, it is recommended that
the engine be left idle at zero boost for up to two minutes
depending on how hard it has been working. This is neces-
sary to prevent the oil vapour which lubricates the turbine
from ‘cooking’ and eventually clogging the bearings.

Now I’ve installed a vacuum gauge so that I can keep an
eye on the situation and assess how long to leave the motor
idling. However, it is not always possible to sit and wait for
the time I think is necessary.

What is needed is a timing unit which is wired into the
ignition circuit so that, when they key is turned off, the en-
gine continues to idle for the selected period. It should be
adjustable in 30 second steps up to two minutes. Further it
should also incorporate an isolation switch so that it can be
overridden during tune-up.

Surely you have a boffin on tap who could sort this one
out. Don’t forget that turbine engine boosting is becoming
the norm so that it will make a desirable addition for the
next issue of your booklet.

In conclusion, I’ve had a ball working on the projects I've
already completed as well as producing useful articles. My
only regret is that I haven’t kept tabs on the developments
in electronics since my wartime service. I guess I can’t do
everything.

F. Martin,
Eltham, Vic

— any boffins want to contribute a circuit?
— Ed

SERVICES

READER SERVICES: Ali en-
quiries regarding back issues,
photocopies of articles, artwork
or technical enquiries must be
directed by mall to ETI Reader
Services, PO Box 227, Water-
loo, NSW 2017. Enclose cheque
or money order to the appropri-
ate value with your request.
Relevant charges including
postage within Australia and
New Zealand are: back Issues
$4; photostat copies: $4 per arti-
cle or $8 if project spreads over
more than one issue; artwork:
$5 per board or panel up to 10
cm? or equivalent, $10 for larger
boards.

TECHNICAL ENQUIRIES:
No enquiries by telephone will
be accepted. Readers have two
options: to submit a written en-
quiry with $5 money order or
cheque and receive a postal
reply; this service is limited to
projects pubiished within the last
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may forward enquiry without
money and expect a published
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umns at the editor’s discretion.
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a stamped, self-addressed en-
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no responsibility for unsolicited
material.

COPYRIGHT: The contents
of Electronics Today Interna-
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publications is fully protected by
the Commonwealth Copyright
Act (1968). Copyright extends
to all written material, phcto-
graphs, drawings, circult dia-
grams and printed-circuit

boards. Although any form of
reproduction is a breach of
copyright, we are not con-
cerned about individuals con-
structing projects for their own
private use, nor by bands (for
example) constructing one or
more items for use in connec-
tion with their performances.
Commercial organisations
should note that no project or
part project described in Elec-
tronics Today International or
associated publications may be
oftered for sale, or soid in sub-
stantially or fully assembled
form, unless a licence has
been specifically obtained so to
do from the publisher, The Fed-
eral Publishing Company, or
from the copyright holders.

LIABILITY: Comments and
test results on equipment re-
viewed refer to the particular
item submitted for review and
may not necessarily pertain to
other units of the same make or
model number. Whilst every ef-
fort has been made to ensure
that all constructional projects
referred to in this edition will
operate as Indicated efficiently
and properly and that all neces-
sary components to manutac-
ture the same will be available,
no responsibility is accepted in
respect of the failure for any
reason at all of the project to
operate effectively or at ail
whether due to any fault in
design or otherwise and no re-
sponsibility is accepted for the
failure to obtain any component
parts in respect of any such
project. Further, no respons-
ibility Is accepted in respect of
any injury or damage caused
by any fault in the design of
any such project as aforesaid.

CLUB CALL

Announcing the VZ200/300 User Group which halls from the postal ad-
dress PO Box 316, St Kiida, Vic 3182. Those interested in joining could
contact Scott Le Brun.

For those with Tandy computers there is a TRS-80 model 1 & 3, Sys-
tem 80, Tandy colour computer group. For “80-Gamer” club newslet-
ter, contact operator Jim Fisher, 37 Fairbaim Ave, West Pennant Hills,
NSW 2120; for "Cass-Gamer’ contact operator, Craig Tollis, PO Box
584, Port Macquarie, NSW 2444,

The Microcomputer Users Group of Alice Springs (MUGAS) has inter-
est groups which cover Apple, Commodore, 1BM-PC compatibles and
CPM compatible computers as well as a digital communications group
which covers RTTY, AMTOR, Morse and packet radio. Basic member-
ship to the club is $15 which covers a newsletter and access to all
groups. A femote access System run in conjunction with the club is
available to all on (089) 52-8862. More details can be obtalned by writ-
ing to PO Box 3290, Alice Springs or contacting Mark Little on (089) 52-
8230.

>
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Help! Unfortunately this month we didn't find a entry-suitable for the “Idea
of The Month” award. To all of our experimenting readers, send in your
ideas but keep them short, keep them simple and keep them clever.
Baby pacifier Light activated switch
This circuit, designed by J.J. triggers IC2 which is a 556 dual
Schutz of Camden Park, SA, timer. One of the timers is con-
provides a distraction for a figured as a monstable and the
screaming infant in a cot. combination of R4 and C4 sets
When the baby starts to cry, the time for which the mobile
the circuit is triggered and an flashes. d
array of LEDs in the form of a The output from the timer
mobile hanging out of reach mentioned above enables the
above the cot starts flashing in  second timer which is arranged
sequence. The LEDs flash for as an oscillator. The flashing
four seconds or so, then stop speed for this oscillator is set : .
until retriggered. by RS, R6 and C6. The output | S. Carney of Corrimal, NSW turns on and energises the coil
The circuit consists of a small  from the second oscillator | sent us this light activated of the relay, thus closing the
speaker acting as a micro- clocks IC3, which is a 4017B | switch circuit. The switch is op- relay’s contacts. When the light
phone. The signal from the decade counter. The outputs | erated by shining light on to a is removed from the LDR the
speaker is amplified by ICl1 from IC3 light up the different | light dependent resistor  transistor turns off and the coil
which is a 741 op-amp. The coloured LEDs in sequence. (LDR). of the relay de-energises via
input sensitivity is set by RV1. A variety of colours are used When the LDR is exposed to the 1N914 diode, and the
The output signal from ICl to create an interesting mobile. | light, the BCS58 pnp transistor relay’s contacts open.
1001
100k i . RED GREEN
ORANGE YELLOW
LED'S
gmk 15 . L e >/
100k i
8R:1k LINE 14]4] 9 s
TRANSFORMER 1 1 l.
isgks 2 5 40178 |10 ov
II 150 y - 2. = ;E 33k 18 ’;_ MR oA
12 (6
e
5cm SPEAKER [ Tn i m "' .‘4| |
8-320 P 470,
T T 5] Ja[13
100n TIOn
“CLUBDA", (CLUB DATA), is a pro- | who are dying t0 see a new use for | display, editing, and printing of records,
gram that has been devised to help | their diskiess Microbees besides ptay- | the insertion of new records, as well as
Club Data Py - /
club secretaries to maintain records of | ing games. printing address labels. Naturally it also
Brian Horrocks, club members. it is a ROM-based pro- This program allows input of the club | permits the saving and loading of data.
Paralowie, SA 5108 gram which does not lend itself 10 | name, year of current account, and In order to be useful, the program
speedy operation, however, there are | relevant financial year, before display- | needs a 32K machine at least.
still a great number of people out there ing the main menu. it then supports
00100 REM #9389 CLUB RECORDS 88es 00330 PRINTTAB23) "(2).DISPLAY A RECORD™
00110 REM 88 AUTHOR... Briasn Horrocks o8 DATE...26/8/8% 00340 PRINTTAB2S: " (31.EDIT A RECORD"
00120 REM 33 COPYRIGHY......26/8/85 au 00330 PRINTTAB23; " (4).5AVE DATA™
OO130 REM 33 Thas Program allows the maintenance ot typical sparting cludb record 00360 PRINTTAB23; " (3) .PRINT A RECORD"
.. 88 00370 PRINTTAB2S; " (4).LIST OF MEMBERS®
00140 GOTO 190 CO380 PRINTTAB25; " (7). INSBERT NEW RECORD"
00130 CLSIPRINT=INVALID SELECTION. . .TRY AGAIN™1GDTDI 540 0O3IFC PRINTTAB2S: = (B) .LOAD DATA"
00160 CLSIPRINT“INVALID SELECTION. .. TRY AGAIN"1GOTO 300 00400 PRINTVABZS: = (9) .PRINT LABELS®
00170 ALSeaKEYS:IF ALS=""THEN 170 00410 PRINT;: INPUT“SELECT OPTION..™" A
001800 RETURN 00420 IFA<CI1DRA>TITHEN] &0
00190 POKE 220,111:18TRS (2000) 00430 ONAGOTD 450,1080, 650, 1430, 1030, 1250,270, 1320, 1830
00200 REM 898 Set clearing variables ‘or edit routine Sss 00440 j=2-1 §
00210 Nosa~ ML TS HIN3san SeND 00450 REM ¥38 Input Data for records S8e
besd = 00460 CLSs =111 INPUT*Name. . "3 DO (1, 1)
00220 DIMDO(100, 12) 00470 IF LEN(DOS(I.1))>27THEN 2300
00230 CLS: INPUT"Enter Club Name. . "INLS 00480 IF LEN(DOS (1. 1))<3ITHEN 2300
00240 PRINTI INPUT Ygar of Account, . “IN2s 00490 GASUR 1640
00230 PRINT: INPUT"End ot Financial Year.."IN3s 00300 CLB: INPUT"M.A.A A, Nusber.. .V~ D08(1,2)
00260 GOYO 200 00510 IP"U'"NO.ISRI'"R..“|DOI(I,3)|l"’UY"subu'b..'|W‘(l.‘lllmj"5tlt./?m\ Cod
00270 CLSICURS 527: INPUT “Computer Number N-qu‘rtd...'x‘lGOYD 440 *.."3DOs(],5)
00260 =0 00320 INPUT"Phone Number .. *yDos([,8)
00290 REM 8833 fain Mecu 8888 00330 INPUT “Financial Until.."jDO8(1,7)
00300 OUT#i OFF :CLSi1CURS 131 sPRINT“OPTIONS AVAILABLE™ 00340 PRINT “member Status.. ;DOS(1.4)
00310 CURS 2183 PRINT®-= oo~ msmmmee 00550 INPUT "Club Fees..$"3F1
00320 PRINTTABIS: " (1).ADD RECORDS™ 00360 INPUT Joining Fae..$"3J1s INPUT*5.A.A.A. Fews..$";S1 ’
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WORLD-CLASS
QUALITY.

ADCOL R

e ASK YOUR NEAREST
Benefits: ELECTRONIC PARTS

B Lightweight, reliable, cool handles. e
@ Correct heat for Printed
Wiring Boards.
B Many tip profiles available.
M No transformer required,
plugs into 240V.

B QLD:(07) 277 4311 @ \qu (02) 709 5099 @ SA: (08) 232 0001 @ WA: (09) 381 5500 @ TAS: (002)' 34 2233
ET1 READER SERVICE 20 MHL 3691

S «MINIATURE SOLID
SCECS  TANTALUM CAPACITORS”
TN

KEMET ULTRADIP I e

The new gold colour epoxy series with laser marking to RASTIC encaPsuATION s
MIL:1-46058. Conforms to Telecom spec. oy
CE-65050 (RJEP451 .../ . )

This series has many features of the Kemet military
approved types, but at prices allowing design into
commercial-industrial equipment.

Available — exstock.

FREE SPECIFICATIONS AND DATA FROM:

CRUSADER ELECTRONIC COMPONENTS PTY. LTD.

81 PRINCES HWY, ST PETERS, NSW 2044 Phone 5195030 516 3855 5196685 Telex 23993 or 123993

APPOINTED DISTRIBUTORS:

SYDNEY GEORGE BROWN & CO PTY. LTD. PHONE 519 5855 GEOFF WOOD ELECTRONICS PTY. LTO. PHONE 8106845
WOLLONGONG MACELEC PTY. LTD. PHONE 29 1455 CANBERRA GEORGE BROWN & CO PTY. LTD. PHONE 804355
NEWCASTLE NOVOCASTRIAN ELECTRONIC SUPPLIES PHONE 616055 MELBOURNE R.PG. AGENCIES PTY. LTD. PHONE
4395834 JESEC COMPONENTS PTY. LTD. PHONE 598 2333 GEORGE BROWN & CO PTY. LTD. PHONE 419 3355 BRISBANE L. E.
BOUGHEN & CO PHONE 369 1277 COLOURVIEW WHOLESALE PTY. LTD. PHONE 2753188 ST LUCIA ELECTRONICS PHONE

52 7466 ADELAIDE PROTRONICS PTY. LTD. PHONE 2123111 DC. ELECTRONICS PTY. LTD. PHONE 2336946 PERTH SIMON

HOLMAN & CO PHONE 3814155 PROTRONICS PTY. LTD. PHONE 3621044

TANTALUM WiRe

“LRAD WIRE
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WIIIAIIATAI99 9990 770007007950 900079000000 /90 00700004

00370 DOS(I,9)=BTRE(F1+J1451) 01000 CURS 18,83 PRINTNG®CURELB, BlPRlNTDO.(f 8) 18070780
PRINT=T "yDOs (1,9 01010 4
00550006% :::;:5;?:‘? !Prv g‘:\y l(.y'!a Con'tlnu-" 01020 CuRSt, lJ- INVERSE I PRINT"DO you bave nnn(h.r Mesber to update ? (Y or N} 3N
600 - P N 600 ORMAL
ggmo =:: sl = 01030 U3S=KEYS) IFUIS="" THENIO3O
01040 IF U3S~"Y"0ORU3S="y" THEN&G30 ELSBE 300 —

00620 BOTO3I00 1

- = « . ?"3FtOUTST ON: GOTO1070
006 URS! PR =Th b Records. “tPLAYO, 30 01050 CLSICURS 103 INPUT"Which Record No. would you like.
006433 %:;;(:Flus.c " TR R~ 7 d 01060 CLS:CURS 101 INPUT wWhich Record No. would you Like..?"F
00630 REM 388 EDIT ROUTINE 88 01070 CLSIPRINTTABIOJN1$) " Record. "

)| JO&H0 CLEICURES, 71 INPUT"which Record No. would you 1k "iF 01080 PRINT

00670 ON ERROR Q@OTO 430 01090 ON ERROR 80TO 630
00680 CLS1CURS], 11PRINT 1 --Name. . "§DOS(F, 1) 01100 PRINT g
00690 ClRSl,?lP""N"?——ﬂ.A.ﬁ.h. Number...VH DO (F,2) 01110 PﬂlmﬂBIOl-M--. D?‘(F.l)
00700 CURS1,31PRINT=3--No, /Street. .. yDOs(F,3) 01120 PRINTTAB10y "ADDRESS 1DO% (F, 3}
00710 CURS1, 43 PRINT ~8uburb...“1DOS(F, 4) 01130 PRINTTAB20)DOS (F, 4)

01140 PRINTTAB20)DOS (F,S)
01130 PRINTTAB10g “"TELEPHONE No. . DOS{F,B8)

01160 PRINTTAB10) “M.A.A.A. NUMBER. ..VH-"jDOS(F, 2)
01170 PRINTTAB10¢ “MEMBERSHIP STATUS.

00720 CURE],S1PRINT"3--State/Post Code
00730 CUREL, 61 PRINT“4- —-Member Stetum..
00740 CURS1,7:1PRINT“7~—Financlal until

00730 CURS1,8:1PRINT“B--Comput er Number sF
00760 CURS1, B:PRINY"B —Phone :m-m.r.. "pDO% (F,8) 01180 PRINTTAB10O) “FEES APPLICABLE. ..
00770 cms:.v:Pmm-v——Co-putw Number . . "gF 01190 PRINTTAB10) "FINANCIAL UNTIL. oF
00780 CURS1, 131 INVERSE: INPUT"Enter Line No. to Edit..or °‘E° to Exit..";X7¢:NORMA g:;?: m::v:\:;o;-wm NUFBER. . . “3F
L
- 7e="g" THEN 1020 01220 PRINTIPRINTTABS) “Presa any key to continue..*
J m :fl:z:w:(?;i:). _— 01230 USS~KEYS: IFUSS«""THEN 1230
01240 GOTO 300
gg:;g érn;::?:;:;:': g 01250 ON ERROR B60TO 6301CLB10UTLE] ONILPRINTTABS N1y~ Meaber ship List.. "1LPRIN
. T
00830 CURSL, 113PRINT® 01260 LPRINT‘LIBT'||LPRINTYA"| “NAME"§ 1 L PRINTTAB32, "DISTRICT= 4 1LPRINTTABS7) "PHON
v E"ILPRINTTABAB; "M. A. A.A. "ILPRINT
00840 ONM H BOTO 830,870, 890, 910, 930, 930, 970, 990 01270 FOR 8«1 TO R
Q0B5C CURS1, 111 INPUT"New Name.."jDOS(F,1) 01280 LPRINT B3 ILPRINTTAR S3DOS (G, 1) ¢ 1L PRINTTABI0) DOS (B, 4) § : LPRINTTABSS¢ DO (G, 8)
008460 CURS10, 1:PRINTNGS: CURS10, 19 PRINTDOS {F, 1) 1 BOTO780 3 ILPRINTTRBSB) "VH- "3 DO® (G, 2)
00870 CURE1,111 INPUT*New H.A.A.A. Nusber .. H" | DOS (F,2) 01290 WEXY &
E 00880 CURS 28,2:PRINT N48:CURS24, 23 PRINT DO (F,2)160T0 780 01300 QUTLE1 OFF
00890 CURS1, 111 INPUT "New No. /Street.. " jDOS (F,3) 01310 BQTG 300
00900 CURS 17,31 PRINT N&$ICURS17, 31PRINTDOS (F,3) s GOTO 780 01320 REMSISLOAD FILESSeS
00910 CURS 1,11: INPUT "New Suburb.."3DOS(F,4) 01330 C1L. 8
00920 CURS 13,41PRINT N&$3CURS13,41PRINT DOS(F, 4)3160TO 780 01340 GUSUB 1390
00930 CURS 1,111 INPUT“New State/Post Code..”)DOS(F,S) 01330 INA3) OUT#OOFF
00940 CURS 22,31PRINT Né8;CURS22,3:PRINT DOS{F,3)1G0TO 780 01360 INPUTZI7811FI78(1,3)<> 08888 " THEN 220
00930 CURS 1,1 NPUT "Hember Status..";DOs(I,s) 01370 Cle=I78(y11,16) sR=1NT (VAL (278(36,10)))I1POKESLIS40+R, 13 A
00960 CURE 19,41 PRINT N&S;CURS19,4:tPRINT DOS(I,6)100TO 780 01380 FORI=1TOR: INPUTI7S,D08(1,1),008(1,2),008(1,3),008(1,4),008(1,5),00811,6),
00970 CURS 1,111 INPUT“Financial Until..*jDOS(F,7) o8tl,7),D08(1,8),D08(1,9)
00980 CURS 21, 71PRINTNSGSICURS 21, 71PRINTDOS (F,7)160T0D 780 01390 IFINTI(VAL(I76))<>ITHENNEXTS | 1420
00990 CURS 1,111 INPUT"New Phone Number,.®gDOs (F,8) 01400 POKES1439+1,9iNEXTI INGCIOUTHO
Multigraph This program plots various 2D maths | BASIC tokens and other necessary
functions supported by MicroWorld characters. Multigraph’s limitations lie
John Halar, BASIC. It works by asking you to input | only in BASIC itself.
Ryde, NSW 2112 the function, the range of the function One word of WARNING: Do not edit,
and the increment. The program can | add or delete any lines of text before:
look at any section of a curve. You can | fine 760 as it will cause the program to
specify the ranges again by pressing < | crash. If you wish to modify any lines,
C> when the plotis done. itthen pokes | note the memory location of line 760 so
the function to a line number using that the function may be poked at the
correct location.
00300 - written by John Halar 19684 ~m—— 00300 B=214:C=C+2100T0 S40
00110 mndececee fpetructions =+--co-- e 00310 8m=21%:C=C+3:GOTO 540
00120 CLS 00320 P=2108C=C+1:G0TO 340
00130 UNDERL INE:CURS 23, 1iPRINT “MuLTl - PLOT® tNORMAL 00830 B=ASC{A2e)
00140 PRINT\" This program Is designed to plot any mathematjcal ftuhctian.The 00340 D=De¢1l:POKE S008*D 10070 3180

function to be plotted is simply typed in when prompted for.*) 00930 REM ~--v---- remme= AXIES - e

00150 PRINT However, the function must be typed in with the correct syntan and 00340 HIRES:PLOT 97,0 TO 97,244

musSt be in the torm of ‘¥Y=..,.,.X' and only the right hand side s enterad," 00870 CURS 1,2tPRINT*Function®:CURS 1) 3:PRINT "Y=*F18:CURS 1,8:PRINT "Y/Incremen
00160 PRINT® ®.9.°t t"iCURS 4,9:PRINT*="12:CURS 1 RINT °x/1ncresent®:CURS 4,7:iPRINT a1}

00170 PRINY TAB(1S}) "y® x+2 would be typed in as *Xe2'" 00380 XimABS(X1):X2=ABS(X2)tY1=ABS (Y1) Y22ABS (Y2)

Q0180 PRINT TAB(1IS)) ye sin x ... BINIX) " 00390 X3I=400/({ABS (X1} *ABS(X2))/14)

00190 PRINT TAB(1S);* Yy~ e¥p x . o "EXPIX)* * 00400 XO=(X1/I1#X3) 106

00200 PRINT*The negstive and pomitive entrewes and the jncrement of esch \'axis 00610 PLOT INT(X0),0 TO INT(x0),250

I8 entered. A bell will =ound when the graph is complete," 00420 Y3=234/((ABS(Y1)¢ABS(Y2))/12)

00210 PRINT and you will have the option to press C(ESC)> to enter another*\°funct 00630 YO=Y1/128Y3es

ton, <€> to change plot extr and increment or <E> to  end." 00840 PLOT 108, INT(YQ} TO S11,INT(YO}

00220 CURS 18,14:PRINT*PRESS CRETURN) TO BEOIN PLOT* 00430 L1=%0~ (X1/11#XI} ;R1=XI#4(X3/ 113 ¢1X2/T1)) oL

00230 IF KEYSC()CHR®(13) THEN 230 006460 FOR TisL1l TG R1s2 STEP X3

00240 CL®:CLEAR:POKE 287,2:RENM lock key dissbie 00470 SETV INT(T1),INTIYOeL):SET INT(T1),INT(YO+2) :NEXT T4
00230 FOR Tal TO 40:POKE S00B¢T,I2:NEXTY T 00660 L2=Y0-(Y1/I20Y3) :RZ0VIS((YL/1ZPoUY2/IZ)eL2¢)

00260 REM ~coocccncccaar [NPUTS -cccccmm- - 00690 FOR Ti=L2 TD R2 SYEP Y3

00270 UNDERLINE:CURS 23, L:PRINT *WULT1 - PLOT®:NORMAL 00700 SET INTIXO¢1),INTC(T1}:SEY INTI(XO¢2),INT(T1):SET INTEXO+3),INTETL ) INEXT T1
00280 PRMT(=):Tw0ICURS 3,41 INPUT *Input the Function : Y*jAlS 00710 REM

00290 Fime=Als 00720 REM - == X-LOOP ir4 -
00300 TeTel:E18-A18(IT,T) 00730 N=0:21=103

00310 1F Els THEN 340 ELSE IF Eisa*x" THEN 320 ELSE 300 00740 Z1sZ1+3tIF Z1e>309 THEN 880

00320 EL8=AIS(11,T-1):E20=A18(IT+1,LENIALS) ) 00790 Z2=(21-X0)/X3:22wZ2811

00330 AL®~E18¢°22°¢E28:T=Te1:60TO 300 00760 Yie

00340 CURS 3,21INPUT (X - Axis) Laét extre i o*ixa,x2, 14 00270 Yie(Y1/128Y3) ev0

00330 CURS 3,104 INPUT* (Y - Axis) Lett extreme,Rioht eutreme, interval : *3T1,v2,1 00780 ON ERROR GOTOD 600

2 00790 IF Y1(=230 OR Yi)=s6 THEN 810

00360 REM EELT e e e = i e POKEING =+=veoeu- — r 00BOO N=0:GOTO B&O

00370 C®0: D=0 00810 IF N«O THEN 840

00380 C=Cei 00820 PLOY INT(21),INT(YVI) TO W,V:N=i:W=INT(21)

00390 A28=A48(1C,C)ilF A28m°° THEN 530 00830 V=INT(Y1):G0TO @50

00400 ° THEN 380 ELSE THEN 470 00640 PLOY INT(Z1),INT(Y1) TO INTIZ1), INT(Yidtnal

ooato THEN 380 ELSE THEN 480 00850 WeINTIZ1):VeINTIY1)

00420 THEN 490 ELSE IF A28=°L° THEN 300 00860 OOTO 740

00430 THEN 310 ELSE 440 O0B?0 REM =------coveu. Prompts for inputs = ————
00440 THEN 440 ELSE IF AZ8=°G* THEN 320 00BBO PLAY 23,1:PLAY 23,1

00450 00TO 330 00890 P=ASC(KEY®)11F P=2? THEN 240 ELSE IF P=a® THEN 930
00460 B=2111C=C»1:G0TO 340 00900 IF Pe47 THEN CLS:00TO 340

00470 B=2§2YC=C+1:GOTO 340 00%10 00TO @90

00480 Be213:C=C+2:60T0 340 00930 PLAY 23,1:CLS:END

00490 B=203:C=C¢}:GaT0 40

64 — ETI September 1986



A A 7777

FEED FORWARD

7/ 4

a

01410 CLB1PRINT Cis:iPLAY 9:1680T0 300
01420 1N8010UTE0: CURSF605 PRINT “BAD LOAD"s

B 01430 REM
01440 CURS 9601 INPUT “Enter a six letter uu neme ")I78;
01430 I78=178+¢~XAXXXR=ICIS=ZT8(y1,4)

= 01440 GOSUB 1390
01470 POKE 41440+R, 13
01480 OUTH3
01490 PRINT "8
01300 FORI=1TOR
01510 PRINY €IS 1)5~,"
01520 PRINT DOS(1,1)
(1,8)3%,“¢DOSLL, 7)y", ")
01330 POKE 6143%¢1,9
01340 PLAY 0,4
01330 NEXT 1
01360 PRINT “0,0,0,0,0,0,0,0°
01570 OUTEO:PLAY 2323
01380 BOTO 300
01590 REM $88 GTART TAPE 038

8*3L15 R)CIs

=)1DO8¢1,2) 3%, =3DOS(I, 30",
DOS(I,B) =, 1 DOS(I, %)

PLAV 9,3:180T0 300

01600 CURS 9601 PRINT"BTART TAPE RECORDER & PRESS <RETURNY> j

01610 Z78=KEY:[F IPs="“THEN 1610

01520 PLAY 23:¢ RETURN

01430 REN 8830 Meabership Status selection Rensu 888
01440 CLSICURS 1511PRINTMEMBERSHIP STATUS®

014630 CURB213:PRINT™
01660 PRINTTAB2S) “ (1) ,FLYING™

01870 PRINTTAB2S; " (2) .ASSOCIATE"

01680 PRINTTAB2S) * (3) ., JUNIOR™

014690 PRINTTAB23; " (4).PENSIONER™

01700 PRINTTAB25; " (S).LIFE MEMBER"

01710 PRINTTABZS) “ (6) . HONORARY LIFE MEMBER"

01720 PRINTTAB2S “(7).50CIAL MEMBER®

01730 PRINT: INPUT“SELECT APPLICABLE STATUS.."3B
©01740 1F B<10RB>7 THEN 130

01730 ON B GOSUB 2180, 2170, 2180, 2190, 2200, 2210, 2220
017460 RETURN

01770 REM 888 Centralise sis

01780 PRINT TABI&A-LENII?S)) /2379 RETURN

01790 REM 383 Label Printing Menu 888

01800 CLBIPRINT:READ I7$:60SUB 1770
01810 READ Z,TiFOR .Iwl TO I1READI7S
01820 PRINY TAB(T)3I78

RE TURN

01830 NEXTY
01840 REM
01830 ON ERROR GOTO 630:1RESTORE 2240160SUR 1790

=¢DOS(1,4) 3%, "§DOS (1, 5}; ", " DOS

60SUB 2270+ PRINT-SELECT OPT10N
Z=INT(VAL (278))11F I<1 OR 2>4 THEN 1860

CLB1 IF I=4 THEN 300

ON I GOSUB 1900,2000, 1940:60TO 1830 b
I=0:PRINT:FOR I=1 TO R

PRINT*®"; 1) TAB (6) 4 DOS (I, 1) 1
ZaZe131F2=10 OR 1=R:GOSUB 2270 608UB22803CLEIPRINTIZ=0

NEXT 1:RETURN

INPUT“Nasw. ... "sDO8 {0, 1)
REM

INPUT"NO. /Street. .. "§DO% (0, 3)
INPUT"Town Or Suburb..“jDos (0,48}

INPUT "State/Post Code."3D081(0,3)
5=01F=0: GOTO 2020

INPUT“Enter Btart Name Number “15
INPUT Enter Finish Naae Nusber ~iF
INPUT“CQuentity to be printed 10

INPUT Printing TAB Position “7 k

FOR J=§ YO F

FOR =1 TO Q@

OuUTLe: ON

LPRINT TABRLT)DOSEI, 1)
FOR k=3 TO S

LPRINT TABUT) DO {J,K)
NEXT K
LPRINT\\sREM §
NEXT 1

NEXT J

GOTD 300

REM 888 Meaborship Status Subroutine

8 adjust space to next label

post1, Honorary Life Member..®
DOS(3,6)="Bacial Mead
REM 398 Data for Label Printing Menu 388
DATA “LABEL PRINTER OPTIONS®,S,1S, " 1 - LIST ALL NANES®
DATA *2 - PRINT LABEL FROM LIST OF NAMES®
DATA =3 - PRINT LABEL FROM DATA TO BE ENTERED"."4 - QUIT®

CURS CiPRINTIALS 32);1CURS C: RETURN 1

PRINT"PRESS ANY KEY TO CONTINUE"§
I78=KEVY: IF I79@~= THEN 2290 ELSE RETURN
m:&mmv Name Not to be Shorter Than 3 or Longer Than 27 Letters®

o CL
1PLAYO, 35: GOT

*336GOSUB 2290 4

=1 RETURN 1

How much is a million
R. Wiikinson,
Nelson Bay, NSW 2315

0010 CLS

09920 PRINT® waseveHOW MUCH 15 A WMILLION

08030 PRINT® 1474784 By R.Wilkinson
- 80048 PRINT
20032 PRINT TAB (81" MENU CiNE 280 -- DAYS IN HOURS,

09060 PRINT TAB (203 LINE 298 -- DAYS IN YBARS.
GO0a?0 PRINY TAE (20)° LINE 380 DAYS N sets.
00080 PRINT TAD (Z0) - LINE 479 MILES IN STEPS.
Q0090 FRINT TAB (20)° LINE 560 GALS.IN DROPS P.M.
$0100 PRINT TAE (20)° LINE 639 -- GALS.IN DROPS
00110 FRINT TAB (20)° LINE 74¢ -- REVS. FOR HRS.

To END Pr then type GOTO 860 (RETURN)
00136 FRIN
00140 PRINT

00130 PRINT “ENTER YOUR CHOICE, then press RETURN®
o0le@ INPUT N

96173 CLS

00133 ON M GOTO 200,290, 380,470, 360, 630, 740

00190 CLS

90200 FRINT “How wany DAYS n Caxaa) Hours®

00210 PRINT

00220 FOR Z=1 TO 1890

00230 INFUT “INPUT No. of Wours 7° Xii

90240 1F X128 THEN GOYO 19

00250 Yiex1/24

00260 PFINT TAB (10)¥1§

00270 PRINT s DAYS *

0280 HEXT I

00299 PRINT “How many DAYS 4n (sunxx) Years®
00300 FRINT

66310 FOR Lei TO 180

00320 INFUT *Number of Years 77310

00330 IF Jis@ THEN 10

00340 Hielislel

00330 FRINT TAE (101H1L

00360 FRINT °=  DAYS °

90370 MEXT L

00280 PRINT “How weny DAYS In lanx¥) 3econds®
00390 PRINT

00400 FOR K=1 TO 180
PU410 INFUT “INFUT No. of

<¢BREAK
Asd 126)

ceconas ?° Bl

No

2+
3-
e
Py
e
7

No 1°

00120 PRINT:PRINT-INPUT '0°<RETURN) to 90 to MENU at any ‘time through the LOOPS.

00420 IF Bi=@ THEN 10

B0430 C12B1/60/uD/24

00440 FRINT TAD t1@) €14

30430 FRINT s DAYS®

09460 NEXT K

00470 FRINT 'How mah, MILLS In (KF<a) Steps
00450 FRINT

00470 FOF M=l TO 100 .
0000 INFUT- Ha. of stess 7° All

00510 IF Aled THEM 10

00520 K1=A1/2346.6

00838 PRINT TAB(10IK1}

DOB40 FRINT *a  MILES®

90530 NEXT M

00560 PRINT “How m&ny GALLONG @tizxaxidrops per min®

00970 FRINT

90330 FOR Dei TO I0@

00%90 INPUT *Number 0f drops per minute ?° L1j§

00800 IF L1®0 THEN 10

00610 FleLl460#24/90880

00620 PRINT TAB (3) Pis

BO6IO FFINTa GALLONS per a&¥"

00640 MEXT D

03639 FRINT “How many GALLONS In t(xaxaxs) drops 2°

00660 PRINT

D060 FOR V=1 TO 100

00680 INFUT "No. of drops 7T° S1t
00s®e IF 310 THEN 10

00790 01451/20/86875

09710 FRINT TAB (10) Ol

3070 FPINT® ® GALLONS =

POTIO HEXT W

00"40 FRINT “How mapy REVOLUTIONS dor
00736 FRINT

00750 FOR Co) TO.108

OUTT0 INPUT "Ho. ©f HOURS (WU 1428 pec min1P 51l

Q0730 IF G120 THEN 10

00"?%0 212061283300

00300 FRINT TAB (3) 11

00810 PRINT'« Revolutians

0020 LENT C

eeIIN TRINT

03230 FEINT

003TC PRINT

00250 CLS

OOOTO CUFS &, 1QIPPINT TAE (1S1'C D 27 FRECGRAN

00SCO CURS 20,:5. UVIDERLINCS FRINT ~10000C0  tiw ‘613 Fella’ " IMORMAL
0029¢ END

27 ins. tong

baaAaxX) NOUR' s

Broadway lettering

1 PPINT™T

This program changes all of the VIC b

and will not work in lower case. It was
written on a 6655 byte machine, but
should work on an unexpanded VIC.

9 1FR

K. Hardy,
Macdonald NSW 2255

pepapay LETTERING

5@ FORTvITO2208-1) . READS
THINEND
60 POKE 71630 1+(146).A.1EXT

62 FEM
118 DATR 66,36, 92,126, 39,96,92 38

0,90, 260 DATA 124,98, 98, 124,96, 96,96,96 *
170 DATA €0.9%.90,96.9€ -3¢, 38,50 278 DATA 56,98,98, 98,90, 105, 10030
1

20's letters into fancy, Broadway style 7 BRINY'BRINT®  VERROH  HARDV. §40 DATA 124.98,98,90 99,90 90,14 260 DATA 124,98, 96, 124.:0-,-00 93,97
lettering 8 REN 150 DATE 12€,9€.9¢, 124,96, 9€, 95. 126
q . 10 PRINY BRINT PRINT POINT PRINT"-—ooeP EASE WPIT, -mmec 160 DATR 126 36 9€. 124.9¢,96,95,9%
Broadway lettering changes all of the 20 POKEYY, 259 POVES2, 28 POKESS, 26 POFESS, 259 170 mra 9,98, 98, 96,110, 98,96.€0
; POKE2€BSD 755 160 TATA 98,59, 98,126, 50,39, 99.98
upper case letters to broad lettering. 2,3 FORT-OTOS) 1 150 D676 £B,24. 24, 24,24, 24, 24,60
This program takes 783 bytes to run, 40 POKEP168. | PEEW 2076047 “ELT 200 DATA 62.€,5.6,6.78.78. 2%

230 MATA 98, 118,105,
240 DATR 98114, 106 102, 38,93, 30 &
270 DATA 68,58.99 %€, 3¢, 58, 98,68
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LFEED FORWARD __///////////////////// /7

cave H“nter Cave Hunter is an adventure game for It you enter the room contalning the just enter one of the cavern numbers
the unexpanded Vic 20. The object of | magic sword, then you become invinci- (printed under 'EXITS:), and to fire,

T. Bedelph, the game is to track down a deadly | ble to the monster, and the randomizer just enter ‘99, then the cavern number.

Ulverstone, Tas 7315 monster In a maze of 24 caverns and | will transport you to a different cavern. It helps to keep track of the caverns
kill it with one of your acid sprays. You begin the game with three you have visited, so you can discover
There are also zombies, quicksand sprays, and pick up more in certain where the hazards are by a process of
and bats to make things difficult. rooms. To move from cavern to cavern, elimination.

100 POKEIEB79, 235 PRINTT 418 GOTO1000

183 SP=3 420 PRINT ™ MZBRAROOOGUGHHEHNN, , . . ... . THE ZOMBIE IS HERE...."

110 CP=@ M= INTCRND(1)42%) 43¢ GOTO1000

111 oP=a 440 PRINT“WERBLUBBER BLUBBER....... DUICKSAND IS HERE.....

115 B=INTCRNDCI9825) : Q= INTCRNDC 1)825) 459 GOTO1608

120 vmINT(RNDC1)82%) : 2= INT(RNDC1)#23) 460 PRINT“MZERATS ARE HERE......... THEY CRRRY YOl AWAY, . .

123 P=INTCRND(1)82%) i R=INT(RNDC1)%42%) 470 FORY=1702000:HEXT :CPs INTC(RNDC1)#25) :GOTO268

200 PRINT“JAAVERNI" ,CP 500 PRINT"WGETHE RANDOMIZER 1S HERE®

201 PRINT“ASPRAYSR”; SP SO3 CP=Mel

219 E1=INTCRNDC1)425) :E2= INTC(RND(1)825) :E3= INTCRNDC 1 )823) :E4=INTC(RNDC1)425) S10 PRINT*IT TRANSPORTS vOU..... g

215 PRINT EXITS: ~ PRINT"———= 515 FORW=1T03008 :NEXT ' GOTOZ00

220 PRINT"W",E1,E2,E3;E4 S30 PRINT“MGTHE MAGIC SWORD IS  WERE.................. -

221 IFR=CPTHENGOTOS0@ 535 gP=1

222 1FP=CPTHENGOTOS32 540 GOT0300

223 IFY=CPTHENGOTOS60 560 PRINT*RETHERE 1S AN EXTRA SPRAY CAN HERE........ .

224 1FB=CPTHENGOTN460 $70 SP=SP+1

223 IFM=CPTHENGOTO40D 388 GOT0300

226 1FZ=CPTHENGOT(420 1000 FORY=1T03000 :NEXTY : PRINT*D"

227 IFQ=CPTHENGOTO440 1005 FORJ=17030@ : POKE 36879, RND(1) 92448 POKE3E876, RNDC1)818+240  NEXT : POKE36879, 23

230 1FM=E |0RM=E 20RM=E 30RM=E4 THENPR INT * IBMONSTER IS HEAR. * ?%7 Skt

233 1FZ=E10R2=E20R2=E30RZ=E4 THENPRINT " SMZOMBIE IS NEAR, * 9 .

240 1FQ=E10RO=E20RO=EIORO=E4THENPRINT “ 0L ICKSAND IS NERR. * 1018 PRINT* WiaaaispppepeLIAME OVER ™

290 IFE=E10QRB=E20RB=E30RB=E4 THEHPRINT “sWBATS ARE MEAR. ~ 1815 FORT=1TO2%0@: HEXT

39@ PRINT*DSHAT NOW?" : INPUTA 1820 PRINT " IUDGINEPIOGD BEFHNOTHER GRAME [$2724.0 04

393 IFA=E 1NRA=E20RAIE 30RA=E 4 THE MCP=A : GOTO20@ 1030 GETRS IFAS=""THEN1@30

310 IFA=YITHENISO 1935 [FAS="Y"THENCLR :RUN

320 PRINT™NELAN’T DO THAT. 1048 IFASn"N*THENPOKE36879, 27 PRINT*T END

330 GOTO300 1058 GOT01939

330 PRINT"H®MERE TO?": INPUTU 2020 PRINT"D"

331 IFU=E10RW=E20RH=E30RKN=E4 THENGOTOISS 2001 FORJ=1T0300: POKE36679, RNIC 1782448 POKE36876 . RND(1)#18+249: NEXT : POKE 36879, 23

352 PRINT*EWCAN’T SHOOT THERE.":G0T0350 s

333 IFW=MTHEN2000 2005 PRINT " MO ONGRATULATIONS 1 1 11 ] | F AAYOL KILLED THE MONSTER*

360 PRINT"vmMISSED. ~  SPuSP-1 2010 FORY=1703000 : NEXT

363 IFSP=@THENPRINT “ NREDUT OF SPRAYS......... “: GOTO1909 2020 GOTO10208

376 FORY=1T02000:MEXT : G0T0200

420 1FOP=] THENGOTOZ009 READY.

482 PRINT“NESTHE MONSTER IS HERE...IT KILLS YOU..........

Remove flux with a brilliant combination
and brilliant consistancy...

FREON TMS & UN

FREON TMS. The No. 1 fluorocarbon solvent
for removal of flux from printed circuit boards.
Worldwide.

No wonder. FREON TMS is extremely ef-
fective. Reliable. And simple to use.

It meets the industry’s most stringent
flux removal standard: MIL P-28809.
So you're assured of a large
safety margin. Even if you don’t
require this optimum standard.

What’s more, this gives you
provision for future needs.

FREON TMS fluorocar-
bon solvent is easy to use .
with any type of system: Spray, in-line,
batch, ultrasonic or non-ultrasonic cleaning.

Start removing flux with brilliant consistency today.

Name ... - D
Title ..... If lt dﬂesn’t *Registered ""
./::ddress“ say Du Pont

elephone. i

M&F/6017

LOVELOCK LUKE PTY LTD .............................................. i it,s not FREON 1)
)

19-21 Buckland St., Broadway. Tel: (02) 211 2811
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Feed Forward needs your minds. f you have ideas for circuits that you
would like to enter in our idea of the month contest, programs for the com-
puting columns or just want a word with the editor, send your thoughts to;

Feed Forward

ETI, Federal Publishing,

PO Box 227,

Waterioo, NSW 2017

Contributors can look forward to $20 for each published idea/program which,
should be submitted with the declaration coupon below.

Programs MUST be in the form of a listing from a printer. You should in-
dicate which computer the program is for. Letters should be typewritten or
from a printer, preferably with lines double spaced. Circuits can be drawn
roughly, because we have a draughtsman who redraws them anyway, but
make sure they are clear enough for us to understand.

COUPON

Cut and send to: Scope-ETI ‘Idea of the Month’ Contest/
Computing Column, ET1 Magazine, PO Box 227,
Waterloo NSW 2017.

") agree to the above terms and grant Electronics Today International all rights to
publish my idea/program in ET1 Magazine or other publications produced by it. 1
declare that the attached idea/program is my own original material, that it has not
previously been published and that its publication does not violate any other

copyright.
* Breach of copyright is now a criminal offence.

Title of idea/program

SIGMIIUIE ... ceosincrvvemms comnvsh it o smnan b D ot it - e e

G § iy = T I - P Pt

7 S ———— PR w—
Postcode ......................

‘Idea of the month’ contest
Scope Laboratories, which manutactures and distributes soldering irons and
accessory tools, is sponsoring this contest with a prize given away every
month for the best item submitted for publication in the ‘ideas for Exper-
imenters’ column — one of the most consistently popular features in ETI
Magazine. Each month, we will be giving away a 60 W portable cordless
soldering iron, a 240 V charging adaptor together with a holder bracket. The
prize is worth approximately $100.

Selections will'be made at the sole discretion of the editorial statf of ETI
Magazine.

B PRIZE WORTH
APPROX
$100

RULES

The winning ent
sion will be final.
decision.

The winner will be advised by telegram. The name of the winner, together
with the winning idea, will be published in the next possible issue of ET!
Magazine.

Contestants must enter their names and addresses where Indicated on
each coupon. Photostats or clearly written copies will be accepted. You may
send as many entries as your wish.

This contest Is invalid in states where local laws prohibit entries. Entrants
must sign the declaration on the coupon that they have read the above
rules and agree to abide by their conditions.

will be judged by the Editor of ETI Magazine, whose deci-
No correspondence can be entered into regarding the

microbee

. 1 o~
users and admirers / -\ |

ONLINE - A GREAT MONTHLY
INFORMATION PACKAGE

For only $25.00 per year, you can join the
thousands of microbee owners who have found
the way of keeping up to date and in tune with
their microbee. Subscribers to Online, the
microbee journal, are privy to the latest

hardware and software releases, are entertained
by a myriad of applications and are tutored in the
latest languages.

Don’t let your microbee rest! Put it through its paces with

Online — your monthly upgrade kit in a magazine. l
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scription, as marked, to Online for one
o year (12 issues) at a cost of $25.00.
ARG L L =
Address:

Town/Suburb:
METHOD OF PAYMENT:

State: P/code:
Money Order/Cheque

Please charge my
CITOICT T T T It I I T

Expiry Date: Signature:
o Uniless otherwise stated, your subscription will commence from the next issue (o
be published upon receipt of this form. ]

o Single copy price $2.95 plus 30 cents p&h per issue within Australia.

* All subscriptions and enquiries should be addressed to:
The Subscription Officer, Online, P.O. Box 41, West Gosford 2250.
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TOWARDS A BETTER

MOUSETRAP

For the struggling inventor nurturing something more than a
germ of an idea, the trail to market can be long,

weary and confusing. One authority recently

established to signpost the way is the management

investment company.

Jon Fairall

AUSTRALIANS ARE an ingenious lot.
We make contributions to the sciences, in
engineering, as well as in the arts, out of
all proportion to the size of our popula-
tion.

How can it be then, as we face the
home stretch of the twentieth century that
we find our industries so old and ineffi-
cient, our ability to compete internation-
ally so woeful? Are we indeed an embry-
onic banana republic?

It’s a complex question and it deserves a
more complex answer than we can give
here, but in parts of industry, especially
the electronic industry, the prevailing
mood is far more optimistic. The question
there is how can we rejuvenate industry.

In fact, there are signs around that we
have moved beyond the questioning stage.
Rejuvenation is already taking place. The
financial press is full of the benefits of in-
vesting in high technology, and new means
of financing the most arcane of products
are appearing. In the first quarter of 1986
the Department of Trade, Industry and
Commerce reported a rise in the level of
private funding of R&D in Australia for
the first time in memory.

History

What’s happening? To put the story into
context, we need to remember that ever
since Australia was founded there has
been little or no need to have a progres-
sive manufacturing base. Our industries
have always been derivative.

In the bad old days, strong reasons
could be advanced for this state of affairs.
Australia, with its small population could
support little internal competition. Over-
seas manufacturers didn’t provide any
extra competition because of the tyranny
of distance. It made no sense to be bold

68 — ETI September 1986

when new technology had to be intro-
duced. In fact, it made much more sense
to wait for others to develop new tech-
nologies, make their inevitable mistakes
and find the solutions. Then we could
move in and rake over the pieces.

In a slowly paced world it made good

Of mice and men.

sense. But as communications got better,
the costs of such a policy became more
noticeable. Australians grew to resent a
system which protected fat and lazy manu-
facturers while consumers lived in a world
10 years behind the advanced technology
centres.

In 1974, when tariff protection ended,
manufacturing industry, particularly elec-
tronics manufacturing, died overnight in
the onslaught of foreign goods. The Aus-
tralian population began a world class love
affair with high tech, and accepted the
higher levels of unemployment as a worth-
while price to pay. The conventional wis-
dom then was that we would get our
money from a combination of service and




primary industries. Robots would do the
dirty work in between.

Challenge

For a while it was a strategy that
seemed to work. Mineral booms and high
agricultural prices helped keep up appear-
ances. But as the 80s dawned the bottom
fell out of both markets, and all of a sud-
den bananas were the flavour of the week
at every economics conference from Dar-
win to Hobart.

But it’s not all doom and gloom. Many
people are now working to create a new
industrial base without recreating the
problems inherent in our last attempt. In-
creasingly it is being recognised that the
future wealth of the country must be built
on the brain power of its people, on re-
search into devices and processes that
break new graund. As a result the need to
invest in industries with a future is becom-
ing more urgent.

There are many problems in doing this.
Probably the most important is finding a
way to provide a financial system that will
allow the risk taking, losses and occas-
sional profits that are part of being a
leader rather than a follower. The answer
is venture capital.

Ot men and money.

FEATURE

Venture capital

It’s the weapon of choice for a govern-
ment trying to build an industry. To un-
derstand venture capital, it’s first necces-
sary to know the players. In the one cor-
ner are investors, people with money
burning a hole in their pockets. In the
other, innovators, people with no money,
but a great idea. In between: the govern-
ment. Its role is sometimes to protect one
party or the other, sometimes to just stand
there with its hand out.

These three players need to get togeth-
er. The facilitator is the venture capitalist.
The role of a venture capitalist is to make
it possible for the investor to invest, the
innovator to make use of the investment,
and in so doing, to satisfy the aims of the
government, whatever they might be.

Exactly how this works depends very
much on where the venturer stands in the
marketplace. The venture capital market
is tremendously complicated. There are all
kinds of government, quasi government
and private organisations, all aiming them-
selves at different classes of innovators.
They each require a different level of
commitment by the vendor, expect differ-
ent things and try to strike bargains of
greater or less toughness.

One can make some sense of it though.
Roughly, there are three different types of
situation which form a hierarchy in terms
of the money held by the inventor, and
the amount of thought he has given to
marketing.

At the bottom are the government agen-
cies. Often these are the first port of call
for an investor with a hot little prototype
clutched close to his chest. The agencies
are short on cash, but long on advice.

What capital there is, is available in a
variety of forms. For instance it can take
the form of a loan or a loan guarantee,
sometimes even a direct grant. However,
Harold Graycar of the NSW Innovation
Centre cautions that munificence is “as
rare as hens teeth”.

Far more common at this level are sim-
ple counselling services. Not only do gov-
ernment agencies employ people who can
give advice on the most appropriate way
to get a better mouse trap off the ground,
they also do things like prepare business
and financial plans, look at markets, sug-
gest company structures and so on.

The beauty of these services is that
they’re available to people without any of
their own money. So is the next level up,
a group one can loosely describe as the in-
novation exploiters. These are commercial
enterprises set up to look at ways of ex-
ploiting bright ideas. To interest such peo-
ple you need a working prototype and a
lot of persistence but not much else.

The way such companies work is that
they provide the financial, business and
organizational muscle, the inventor sup-
plies the better mouse trap. The problem
with such a relationship is usually that the
inventor expects an unrealistic amount out
of it. The innovation exploiter is in a very
strong position. Money and business
knowledge come with the territory. The
vendor usually has neither. It doesn’t take
too much imagination to realise who has
the upper hand.

Avoiding this situation is not easy. If all
you have is a great idea, you must expect
to pay other people to turn it into a
practical production item. To make the
relationship more even, the inventor must
do his own homework, be prepared to soil
his hands in the murky world of high fi-
nance. A business plan is essential, as is a
market survey. In other words, you must
know both how to manufacture a better
mouse trap and how you intend to sell it.

Of course, manufacturing a mouse trap
is considerably different from developing a
prototype, and selling it is probably not as
straightforward as the typical inventor
thinks. Both exercises require specialists.
One consistent message from everyone in-
volved in the field is that getting a good
team together is one of the first, and one
of the most important things, an inventor p
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needs to do.

So, given the invention, the team, the
plan, what next? The third level of help is
much closer to the real market place.
There are a number of different types of
organization here: second boards, manage-
ment companies, merchant bankers and so
on. Second boards are run by the stock
exchanges as places in which companies
can list, subject to much less restrictive
regulations than in the regular stock ex-
change. The capital has to be less, the
years of operation less, and the risks of
failure, of course, commensurably higher.
However, funding comes from the ordi-
nary investor on the stock exchange, so
the company is expected to perform on
much the same basis.

The first second board was set up in
Perth. It was a runaway success and some
high tech glamour stocks listed on it. Big
institutional investors jumped on the
bandwaggon and the price of stocks sky-
rocketed. Not a few fortunes were made.
However, it seems to have done the cause
of high technology R&D very little good
in the long run, because for every million-
aire there are hundreds with holes in their
pockets. As a result second boards seem a
bit moribund at present.

Management investment
companies

Rather more successful are the manage-
ment investment companies (MICs). They
were set up by the government in 1984 in
response to the increasingly dismal level of
private funding of high technology innova-
tion. Since then the road has been some-
what rocky, and MICs have found plenty
of critics.

However, to an increasing degree, MICs
are where the money and the management
expertise are located, so they must be
doing something right.

MICs are venture capital companies.
They seek a high return for funding risky
high technology ventures. They take the
funds of people who invest in the MIC,
and buy a stake in worthwhile companies.

Since they share the success or failure of
the companies they support, MICs are vi-
tally concerned with the long term devel-
opment of their ventures. As well as
funds, they provide input into the manag-
ing board of the companies they support.
In a typical situation, one of the members
of the board of the MIC sits on the board
of the company as well.

Returns are expected to be long term,

%

VENTURE
CAPITAL

EXPANSION
CAPITAL
FOR
EXISTING
BUSINESSES

Continental Venture Capital Limited, a listed public
‘Management and Investment Company”, licensed by the
Federal Government, seeks business investment
opportunities which have high growth potential. In
addition to finance we provide skilled management
essential to success.

Phone DOUG COLLINS or JOE SHLEGERIS today on (02)
27 3328 or write: The Directors, Continental Venture Capital

but large. In fact, 10 year planning hori-
zons may well be the norm.

MICs offset some of the risk by holding
a portfolio of investments. They will all be
high technology companies, but typically
spread over a number of industries.

There are currently 11 MICs with a
combined capital of $122m, presided over
by a licensing board. It’s the responsibility
of the board to license and control the
companies within the terms of an Act of
parliament.

The most important elements of this
control relate to ensuring that MICs carry
out the functions for which they were es-
tablished. For instance they must invest in
companies worth less than $6m and em-
ploying less than 100 people. The compa-
nies MICs invest in must bc less than 10
years old and show a significant amount of
innovation in their choice of product.

Control is also important since MICs
offer substantial tax advantages to inves-
tors. In fact all the money invested in an
MIC can be deducted from tax. The possi-
bility of abuse of this facility is so obvious,
and control so tight, that no allegations of
tax rorts have surfaced yet.

Limited, Suite 302, 135/137 Macquarie Street, SYDNEY 2000,

Of investment and reward.
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Critics

The tax concession to MICs amounts to
money forgone by the country, so the
question is often asked: does Australia get
good value for its money?

A number of people argue that we do
not, and not all of them are simply dis-
gruntled innovators turned away by MIC
boards. Mostly, criticism relates to the fact
that MICs come in to bat too late in the
game. Often it appears they begin funding
only when a company is already up and
running successfully.

They argue that the capital is really
needed at the time when the inventor is
trudging the streets with his mouse trap
under his arm and not a sou to his name.
MIC managers do not deny the problem,
but they do defend the system. “We invest
in businesses, not products,” says John
Grant of First MIC.

None of the MICs like the idea of talk-
ing to a man of the street with only a bet-
ter mouse trap clutched tightly in his
hand. MICs do not provide the ideas for
manufacturing or marketing a product.
“We are not interested in starting up com-
panies ourselves,” says John Paterson of
Austec Ventures. He points out that the
MIC industry only contains a total of 35

Austech Ventures
Australlan Pacific Tech-
nology Ltd

BT Innovation Ltd
Continental Venture Caplital

Western Paclific Investment
Co Pty Ltd

Waestintech Innovation Corp
Ltd (09) 362-4688.
Oftice of the MIC Licensing Board

Department of Industry, Technology & Commerce,
7th Floor,

339 Swanston St,

Melbourne, Vic 3000. (03) 665-6746 or 665-6846
or

Office of the MIC Licensing Board,

Department of Industry, Technology & Commerce,
Level 3,

Entrance 5,

Benjamin Offices,

MANAGEMENT INVESTMENT COMPANIES

9 Portman Pl, North Sydney 2060. (02) 922-2577.

tevel 25, City Mutual Building, 459 Collins St, Melbourne, Vic
3000. (03) 62-6481.

3rd Floor, 60 Pitt St, Sydney, NSW 2000. (02) 27-5313

4th Floor, BMA House, 135-137 Macquarie St, Sydney, NSW

613 St Kilda Rd, Melbourne, Vic 3004. (03) 520-5333.
Level 8, 2 Bligh St, Sydney, NSW 2000. (02) 221-4311.

C/- Wiison International Pty Ltd, 24th Floor, 77 St George's Tce,

Ltd 2000. (02) 27-2614.
CP Ventures Ltd
First LIC Ltd
SAMIC Ltd 28 Greenhill Rd,
Stinoc Pty Ltd
Perth, WA 6000. (09) 325-4977.
Techniche Ltd

4th Fioor, 410 Queen St, Brisbane, Qid 4000. (07) 221-6022.
4th Floor, 493 St Kilda Rd, Melbourne, Vic 3004. (03) 267-8766
4th Floor, 395 Collins St, Melbourne, Vic 3000. (03) 614-5590.

Suite 8, Technology Centre, 2 Brodie-Hall Dr, Bentley, WA 6102.

Enquiries about the program can be directed to:

Belconnen Town Centre, ACT 2616. (062) 64-4951 or 64-4955.

Wayville, SA 5034, (08) 271-6088.

people spread across 11 companies. “Even
if we wanted to we don’t have the time.”
Anyone who has been through the experi-
ence will know that starting a company,
even in low risk areas, is an 18 hour a
day, seven day a week occupation that
may last for years.

Nevertheless, are MICs too conservative
in their assessment of companies? The
portfolios of some of the MICs show a
definite slant towards support for the
glamour stocks of high tech. Western Pa-
cific, for instance, lists Vision Systems
(robots and lasers), Cochlear (bionic ears)
and Scitec (modems) among its portfolio
of seven investments. All are already
highly successful. Jo Bloggs and the better
mouse trap don’t get a look in.

John Grant replies that First has never
rejected a deal based solely on a risk as-
sessment. Propositions are rejected be-
cause, in the opinion of the MIC, they
don’t have a future.

At this stage of the game it’s difficult
for MICs and their critics, much less jour-
nalists, to know what the truth is. MICs
were only started in late 1984. For much
of the intervening period they have been
setting themselves up; trying to learn how
to make realistic assessments of tech-
nology that is often unfamiliar. It has only
been in the last year or so that things have
really got going.

Preliminary surveys suggest that perhaps
there is some truth in the allegations.
None of the MICs report trouble getting
funds. In addition, there have been only a
few collapses of MIC-backed companies.
This implies perhaps, that the risks are
smaller and the profits higher than they
should be. Certainly, local MICs are find-
ing it easy, much easier than their contem-
poraries in the US or Europe, to identify
good companies and turn them into

money trees.

This is not as much of a indictment as it
sounds. In the nature of the game, the
MICs will initially invest in the proven
stocks that fall within their definition of
high technology companies as prescribed
in the legislation. One would expect, over
time, that the level of profit would come
down and the number of failures go up as
more MICs are established, and more
deals concluded.

The ivory tower

Even so, the basic rules of MIC decision
making are already fixed. MIC managers
are far more interested in the quality of
the people they support than the product.
They are interested in results already ob-
tained and in demonstrable future eam-
ings.

They are not interested in the single in-
ventor. When the government set up the
MIC regulations, there was much talk of
the lonely genius in his ivory tower at last
meeting Mammon. But much was political
rhetoric. MICs do not, and will not ac-
complish the meeting.

Should the government try to ensure
that they do? Perhaps there is an argu-
ment for saying that the govermment
should make initial seed capital available
to start attractive businesses; the returns
due to increased productivity would
presumably make it financially worth-
while. This is the reasoning behind such
loans and loan guarantees as are given out
at the moment.

On the other hand, there is an argument
which says that making the first round
tough ensures that businesses are led by
competent people. A strong venture capi-
tal sector will ensure that the rewards for
making the initial plunge are worthwhile.®
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Phfff

Phiff
Testing
.3

Are you still using crude
testing methods? Then stop
Phfffing, because the most
comprehensive range of
test tapes are now available
in Australia.

If you're an Audio Technician, this is absolutely marvellous news.
Imagine? The entire range of A-Bex test tapes (and even compact
test discs) designed for specific service department needs.

A-Bex (Japan Inc) has been perfecting and manufacturing test
tapes for over 15 years, looking after such giants as Fostex,
Teac, Dolby Laboratories, Kenwood, Otari, Hitachi, Marantz,
Sanyo, Pioneer and Sharp.

From single to multi-task test tapes and discs, you will find
A-Bex will satisfy even the most elite technician.

So stop phfffing and hissing and please call Tradepower
International for an informative quotation, before your

A J

Distributed by:

Tradepower International Pty. Ltd.
45 Glenvale Crescent,

Mulgrave, Victoria.

Telephone: (03) 560 9111.
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! Phone (03) 543 2166 (3 lines)
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NICADS

Cat No. 1-99
$15020 AA1.2AM1.70
$15020 C1.2AH 4.50 4.25 3.50
$15020 D1.2AH 490 4.75 4.50
Plus 20% tax where applicable

K
| RESISTORS

V/a WATT E12 CARBDN BULK
PACKED $5.25/1000

TAPED AND BOXED $5.25/1000
$5.00/1000 10K LOTS

1/a METAL FILM TAPED AND BOXED
$12.00/1000 $11.00/1000/10K LOT
SUPPLY E24 VALUE

Plus 30% tax where applicable

] TRANSISTORS
Desc. 10-99 Desc.
. 25K134
PN2907A
PN3585
PN3567
PN3639
PN3641
PN3643
PN3645
PN4355
MPSA42
MPSASS5
MPSA92
SC1410
BUX80
280350
acs4ar
BC549
B8C558

1004 250+
1.50 1.40

¥

l 5-15V White or black.
[ co-ciso62 1099 100+
0.90 080
Plus 20% tax where applicable

j AXIAL
ELECTROLY TICS

. Description 10+
0.4TuF 63V $0.12
1uF 63V
2.2uF 63V
4.7uF 25V
4,7uF 63V
10uF 16V
10uF 25V
10uF 63V
22uF 25V
22uF 50V
25uF 25V
25uF 63V
47uF 16V
47uF 25v
4TuF 63V
100uF 16V
100uF 25V
100uF 63V
220uF 16V
220uF 25V
220uF 63V
470uF 16V
470uF 25V

73 470uF 35V
470uF 63V
1000uF 63V
1000uF 16V
1000uF 25V
1000uF 35V
1000uF S50V
220QuF 35V
2500uF 50V
2500uF 16V
2500uF 25V
2500uF 35v
2500uF 50V
4700uF 25V $1.90
4700uF 35V $2.40

Plus 30% tax where applicable

$0.70
$0.00
$1.20
$1.30
$0.59
$0.95
$1.10
$1.30

TRANSF' ORMERS
00+ 10004+
M12051 2851 2.50 1.25 1.90
240V 12-6V CT 150mA
M12155 2155
240V 615V 1A
M12156 4l
240V 6-15V 2A tapped
M16672
240V 15-30V 1A tapped
M12860 2860 3.00
240V to 15V C.T. at 250mA
M12840 2840 3.00
240V10 9V C.T. m 150mA
Plus 20% tax where applicabie

480 4.10 3.70

6.15 5.95
595

2.30

6.35 6.15

2.50

250 230

75 OHM COAX
IN 100M RO

14 rolls 10+ rolls
w1 | 222 Icav 19.00
W112245C2v 29.00
(5C2v WHITE OR BLACK)
LINE LOSS PER 100 FEET
(33M 200MHz)
W11222 3C2V 6.2dB (Approx.
W11224 5C2V 3.9dB (Approx.,
Plus 20% tax where applicable

26.00

RITRON IT
Swivel base monitor in stylish case.
o 10+
Green Cat. X14506 $145
Amber Cat. X14508 $150

$135
$140

MINIA TlmE BUZZER Plus 20%. tax where applicable

TELEPHONE CABLE
(200 MET{Z,E R‘QLLS)

W11302 2Pair 25.00 24.00
W11303 3Pair 37.00 35.00
W11310 10Pair 120.00 115.00
Per 200m Roll

20% Sales 1ax where applicable

HORN SPEAKERS

C|20’10 5" Plastic 10W Max  4.80
€12015 57 Metal 1OW Max 470
C12012 12V Siren 8.50
Plus 20% tax where applicabie

GREY FLAT
RIBBON CABLE

PER 100 FT ROLL
Cat No. .
Ww12614
W12616
W12620
W12625
W12626
w12634
W12636
W12640 40 Way 3 20
W12650 SOWay 3.75
Plus 20% tax where applicabie

Desc.

14 Way
16 Way
20 Way
25 Way
26 Way
34 way
36 Wey

50 PAGE
WHOLESALE
PRICE LIST!

COMPUTER
CO NECTORS

0. Description
PlDOOO D825
DB2s
DB25 Cover
Centronics Solder J..
Centronics Crimp 4.
DBY P 1
o]:1:] 1.
D89 Cover 0.60
1.
1s
0.

-99 1004
1.20

14‘0 1.30

80 .65

50
50
.30

0

DB15 Plug
DB15 Socket
DB15 Cover
Plus 20% tax where applicabl

D=0,
fE888384

30
40
65
L]

CANNON TYPE
CONNECTORS

1-9 10+
3PInLine male Cat. P10960 1.80 1.60
3Pin Chas male Cat. P10962 1.90 1.70
3 Pinline femaile Cat. P10964 2.50 2.20
3PInChas FMie Cat. P10966 2.90 2.50
Plus 20% Sales Tax where applicable

CARD EDGE
CONNECTORS

Edge Connectors to Disk Drives Etc.
10-24 25-99 100+
295 250 2.10
3.25 2.75 1.95
3.55 295 2.20
3.95 3.50 2.30
P12068 40 Way 4.50 3.90 3.50
P1207050 Way 5.50 4.50 3.90
Plus 20% Sales Tax where applicable

P12060 10 Way
P12062 20 Way
P12064 26 Way
P12066 34 Way

UNPROTECTED
STRIP HEADERS

Duat in Line 2.54mm

P12240 10 Way

P12246 16 Way

P12250 20 Way

P12256 26 Way

P12260 30 Way

P12264 34 Way

P12270 40 Way

P12275 50 Way

P12280 60 Way S

Plus 20% Sales Tax where applicable

R.A HEADERS
18 10+

P12241 R.A. 10Way
P12247R.A. 16Way
P12251 R.A. 20Way
P12257 R.A. 26Way
P12261 R.A. 30Way
P12265 R.A. 34Way
P12271 R.A. 40Way
P12276 R.A. 50Way 2.95

P12281 R.A.60Way 3.15 2.95

Plus 20% Sales Tax where applicabie

1.45
1.55
1.65
1.70
1.95
2.15
2.45

IDC socx'i:rs
1-9 10+ 100+

P1210010Pin 1.95 1.7§
P1210116Pin 2,25 2.05
P1210220Pin 2.45 2.2§
P12104 26 PIn 2.65 2.45
P1210634Pin 2.76 2.5§
P1210840Pin 2,95 2.75
P1211050Pin 3.50 295 2.50

Plus 20% Sales Tax where applicable

1.25
1.65
1.90
2.00
218
225
2

WE HAVE THE BEST

MEM ORY

PRICES!
e latest mamoo%prices!"
00

“Check for th

gsssssssssg
PR e

tax where applicable

MICRODOT
5%4"” FLOPPY DISKS

Oesac.  Cat. 1-9 10+

No. boxes boxes
S/SD/D C12440 $14.50 $13.90
D/SD/D C12445 $16.50 $14.90
Attention Schoois, Government Depts
FREE sample disk svailabie on request!
{Please send $2 to cover postage)

VERBATIM
DATA LIFE
DISKETTES

5%" SS/OD MD525-01 2.50 235
54" DS/DD MD550-01  3.20 275

¥ DEX DISKE TTES
'/a" $8/DD 5012

5'/4 DS/DD 5022 1000 340 305
31427 SS/DO 3012-3000 5.90

3%4" DS/OD 3022-3000 6.90

Plus 20% tax where applicable

10-99 100+

DISK DRIVE

FOR 6502 SYSTEM
(APPLE"*
COMPATIBLE)

1-9 10-24 25+

$185 $150 $140

Plus 20% tax where applicable
(*Apple 1s a registered trademark)

500K DISK DRIVE
FOR IBM*

12 months warranty!

1-9 10+

$165 $135

Plus 20% tax where applicable
("1BM is a registered trademark)

Mlm DRIVES

-9 10+
4851 514" 500K $195 $185
4853 5Va" 1M $265 $245
4854 5%4"1.6M $295 $260
2896 87 1.6M $650 $625
Plus 20% tax where appiicable

56 Renver Road, CLAYTON, 3168, VICTORIA, AUSTRALIA. Phone [03) 543 2166 (3 lines} Telex: AA151938
RITRONICS N.S.W. DISTRIBUTOR: Bill Edge Electronics Pty. Ltd. 75 Porters Rd. KENTHURST 2156. Phone (02] 654 2046
Minimum account order is $50, minimum cash sale is $25. Minimum post/pack $3.00. Minimum account post/pack $5.00. Comet Road Freight, bulky items and/or over 10Kg is extra

Bankcard. Visa and Mastercard welcome

-
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5.00

= §
(ER RN
oI R,

PANEL METERS

Q10500
Q10502

MU450-1mA
MU4550-0-50uA
MU450-100uA
MU450-50uA
MU450-54
MU4S 0-1A
MU45 0-20V
MU45 YU
MUS2E 0-1mA
MUS2E 0-5mA
MU6S 0-50uA
MUB50-1mA
MU65 0-100uA
MUB50 0-20v
Plus 20% tax where applicabie

COBNNNNN NN
88888888

19
10.50

104
10.00
10.00

Cat. T12461 240V 42"

Cat. T12465 240v372" 10.50

Cat. 712463 115vV4l2” 10.50 10.00

Cat. T12467 115V37%/2" 10.50 10.00

Fan ggnrd-s to suit also avaliable)
% tax where applicabie

g
o
:
:
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SWITCHES

10-99
S||010(SPDT 0.70 0.60
$11020 (DPD 0.90 0.80
Plus 20% Saies Tax where applicable

CRYSTALS

Cat No.Frequency Can 10+
Y11000 1MHz HC33 5.50
Y11005 2MHz HC33 2.25
Y11008 24576MHz  HC18 2.25
Y110153.57954MHz  HC18 1.20
Y11020 4.00MHz HC18 1.30
Y11022 4.194304MHz HC18 1.40
Y11025 4.75MHz

¥11026 4.9152MHz

Y11042 6.944MHz

¥11050 8.00MHz HC18 1.4
Y11055 8.867238MHz HC18
¥11070 12.00MHz

Y11072 14.318MHz

Y11080 16.00MHz
Y¥1108518.432MHz  HC18 1. 40
Y1109020.00MHz  HC18 1.40

Plus 20% tax where appiicable

100+

coes
o
¥

888888282888833

Errors and Omissions Excepled.
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TECHNOLOGY

LABTAM

and the world’s best
etching machine

Unisearch, the University of New South Wales’ commercial
arm and Labtam International from Melbourne, have just
signed a contract to develop a photolithographic chip etching
machine. According to Chris Horwitz of the University of New
South Wales, the yield and the quality of the work will be far
superior to competitive machines, without any increase in

price.

LABTAM IS currently setting in motion
plans to manufacture the machine. A
plant is being established at Braeside in
Melbourne which will eventually supply
the South East Asian and European mar-
kets that Labtam currently exploits. Mar-
ket pushes into Japan and the US are also
expected.

Labtam International has been around
since 1972 when R&D Instruments was
founded by Don Dryden and Heimo Eber-
hardt. R&D became Labtest, a company
that imported lab equipment from over«
seas.

However, as time progressed, the peo-
ple at Labtest started making alterations
to the imported equipment, so as to im-
prove their service to the customer. In
fairly short order they were making entire
pieces here, then designing them as well.

In 1975 Labtest began work on an in-
ductively coupled plasma. Matched with
suitable optical equipment, it offered a
new solution to analysing elements in an
unknown substance.

By 1983 Labtam International had be-
come the biggest supplier of inductively
coupled plasma to SE Asia and the USSR.
Other orders have been received from Eu-
rope and Africa.

In fact one of the few countries where
Labtam has made no impact is the US.
That’s been the result of a carefully con-
sidered policy which has put breaking into
the chauvinistic US market in the ‘too
hard’ basket, and left Labtam free to con-
centrate on other countries.

Not a terribly common philosophy of in-

e ——
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ternational marketing, but certainly one
that has worked. Labtam is one of the top
export earners in the high technology in-
dustries of Australia. Over 80% of its
total sales goes overseas. It won both the
Small Business and Export Awards of
1982. Sales topped $10m in 1985, and
profit $600,000.

The key to all this is in R&D expend-
iture: $1.2m. To turn the Horwitz device
into a viable commercial product will re-
quire still more.

The current technology for making
practical integrated circuits starts with a
process familiar to every pc board maker.
The blank silicon wafer is coated with
photoresist, a mask is placed over the top
and the whole assembly exposed to ultra
violet light. Then it's washed in a de-
veloper, and the exposed photoresist is
dissolved away, leaving behind a protec-
tive layer only in the areas that are not to
be etched.

The details of this process can vary. But
no matter how it's done, the result will al-
ways be to protect certain areas and to
leave others free. Another complexity is
that the process has to be done in a num-
ber of different stages. A practical inte-
grated circuit consists of several layers:
there will be a substrate of silicon, and
above it a sandwich of conductors and in-
sulators. Each layer will need to be laid
down, then etched, the next layer laid
over the top and also etched, and so on
until the complete circuit is built up.

Etching is accomplished by exposing the
wafer 10 a plasma. A radio frequency (rf)

Jon Fairall

generator is connected between a plate
suspended inside an evacuated chamber,
and the walls of the chamber. The plate is
thus the cathode while the walls of the
chamber act as the anode. The wafer to
be etched is placed on the cathode.

Under conditions very close to perfect
vacuum, the residual gas ionizes when
subjected to rf, and forms a plasma. As
the ions are attracted to the plate they hit
the wafer, and eat away the silicon. This
process is called sputter etching.

A sophistication of the basic process is
reactive sputter etching, in which a resid-
ual gas containing flourine reacts with the
silicon. This increases the rate at which
the process happens, and also makes it
possible to differentiate even more
strongly between silicon, which reacts with
the flourine, and the other layers like the
resist, which do not.

The big problem with this whole process
is size. In the nature of the case, engineers
want 10 make their structures as small as
possible, in order to get as much on the
wafer as possible, and to make it go as
fast as possible. The smaller any given
structure is, the faster an electron can get
from one side to the other. This is the key
to very large scale integration (VLSI).

As things get smaller, we run into a
number of problems. One is chemical se-
lectivity: the ability to etch one layer and
leave the others untouched. Clearly this is
important, since there will always be at
least three surfaces exposed to the plasma:
the target layer, the one above and the
one below.
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Chris Horwitz and Stefan Boronkay of Labtam with the hollow cathode etcher. Boronkay is touching the

lower of the two cathodes. In operation, it slides up towards the compartment above, which Is a vacuum
chamber. Below is timing and other control equipment.

A second problem is the angle at which
the silicon is etched. This is important be-
cause if the angles are too steep, it will be
impossible to put another layer over the
top of it without breaks.

A third problem is that it’s difficult to
etch both wide and narrow gullies at the
same time, especially when dealing with
sub-micron dimensions. Because of the
density of the gas the ions tend not to
penetrate into narrow gullies, which
means that small structures are etched
more slowly than wide ones.

What Horwitz stumbled across was a
method of fixing all these problems. “A
plasma is a funny beast,” he says. For in-

stance, it turns out that if you connect an-
other plate parallcl to the cathode, so
making what Horwitz calls a hoilow cath-
ode, the result is to create a fireball be-
tween the two plates.

This tncreases the intensity of the
plasma to a marked degree. All of a sud-
den it becomes possible to make the de-
vice work at a much lower pressure than
before. This means the etching speed in-
creases, as does its uniformity. Because
the gas pressure is so much lower and the
intensity of the ion bombardment so much
higher, etch rates increase dramatically,
and no longer depend on the size of the
structure. ®
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TECHNIQUES

GETTING IT RIG

The RAAF has started taking delivery of its new fighter, the
Hughes F18A Hornet. One result of this arrangement has
been the creation of an infrastructure to handle the
manufacture and maintenance of one of the most complex

fighting machines ever built.

THE GOVERNMENT's offset policy is
controversial to say the least. Critics say for-
eign companies ignore it, its supporters say
it’s the best we can expect. Whatever the
truth of the matter, it’s nice to be able to re-
port on one project and one place where it
does seem to be working.

The idea of the offset policy is that for-
eign companies doing business with the
Australian government should be made to
spend a certain portion of their contract in
Australia. In the best of all possible worlds
this would increase the size of the Aus-
tralian manufacturing base because foreign
companies would sub-contract work to local
firms.

One contract where this seems to have
worked, at least to some extent, has been
the F18A contract. The F18A is the new
high technology aircraft being built for the
RAAF. The original few planes were made
in the US, but the bulk of the 75 on order to
the RAAF will be built under licence by the
Government Aircraft Factory.

The F18A, like most modern jet fighters
travels at about twice the speed of sound.
Go above that speed and the physics of en-
gines and jet intakes starts to get very com-
plex, more complex in fact than it’s worth.
Also, practical aircraft building materials
start to run into heat problems because of
the friction of air flowing past.

As a result, the speed of modern jet fight-
ers hasn’t increased at all since the 1950s. In
fact, some of the most significant military
aircraft in the world aren’t particularly fast.
The Hawker Harrier of Falkland Islands
fame, for instance, can’t even fly faster than
the speed of sound.

What distinguishes modern aircraft is
their electronic control systems. Without
exagge. xtion, the F18A is a flying electron-
ics store. Everything that opens and shuts is
computer-controlled, electronically guided
or operated by optical fibres.

For instance, modern fighters are built to
be aerodynamically unstable. They need a
computer to control their flight surfaces just
to achieve level flight. The pilot merely tells
the computer where he wants to go.

According to people who have had the
experience, flying it is much like being in a
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video game, if you add in G forces and
noise.

The cockpit is modelled on those used in
the Hollywood movie *“Starwars”, with lib-
eral use of computers for tactical informa-
tion and for selecting information to be dis-
played to the pilot. In fact, in an environ-
ment like a jet fighter where the pilot must
react very quickly while under great mental
and physical stress the ergonomics of the
situation, ie, the relationship between man
and machine, becomes critical.

Imagine trying to find the sixth prime
number while labouring under 4G with
someone trying very hard to kill you and
you get some idea of the magnitude of the
problem.

Even though speed should not be over-
stated in a modern jet, they still move very
quickly in comparison with ordinary experi-
ence. Flying at 800 kph, it takes just four
seconds to travel a kilometre. If two aircraft
are flying towards each other, a pilot might
be able to see his opponent for just one or
two seconds.

This was a problem even during WWIL. It
was solved then by ground controlling ra-
dar, and up until fairly recently, that was
still the way it was done. Ground control
would guide the opponents towards each
other. It was only in the final stages that
simple radars on the aircraft would acquire
the target.

With the advent of modern electronic air-
craft, to a large extent the need for ground
control has been done away with. The on-
board radar can acquire the enemy at a con-
siderable distance. (Just how big a distance
is not the type of information freely handed
out.) The pilot can then discuss strategy
with his computer before engaging the
enemy.

In the F18, the radar is central to its effec-
tiveness as a combat aircraft. Building it is
one of the tasks assigned to Australian in-
dustry. It’s not a tiny piece of equipment.
It’s a grey painted, massive looking box,
perhaps two metres long and one high, with
a flat radar dish at one end. In situ, it is con-
cealed under the nose cone of the F18A, oc-
cupying all the fuselage forward of the cock-
pit.

Jon Fairall

Predictably, putting it all together is a
complex job. Like all military equipment, it
must be built to withstand a considerably
higher degree of heat, cold, vibration and
mechanical stress that most civilian equip-
ment. Just as importantly, it must be cali-
brated to extremely high degrees of ac-
curacy to fulfil all its functions.

Philips’ calibration lab

The job of ensuring that parameters like
voltage, current, capacitance, resistance
and frequency are accurate is being under-
taken in a specialist laboratory, currently
being set up by Philips at its Moorebank
plant.

Moorebank is Philips’ major manufactur-
ing base in New South Wales. On one side is
PABX and other telecommunications
manufacturing. On the other side, behind
the doors with the one way mirror and God
alone knows what other security devices, is
the defence area, which currently means the
F18A radar to the exclusion of everything
else.

The head of the calibration lab is Jacques
Degois. “Our raison d’étre is to service the
F18A contract,” he says, “but we hope to
be able to provide Australian industry with
the best calibration service available within
15 months”.

Currently, the lab is working up to its full
operating potential. This takes time because
each body of instruments needs to be cross
checked against other standards over a
period of time in order for its behaviour to
be assessed.

The most important concept in calibra-
tion is the ability to trace the reading. This
means that it should be possible to trace the
accuracy of any reading taken within the
manufacturing plant right back to inter-
national standards. To do this a hierarchy is
set up, in which one instrument is checked
by another instrument. At each step there is
an order of magnitude increase in precision.

In alab like the Philips’ set-up, the exact
way that is done depends on the value in
question, but there is always an unbroken
chain from an individual reading back to na-
tional or international standards. A dc volt-
age on a circuit board, for instance, is mea-
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sured on a high accuracy bench voltmeter.
The voltmeter is calibrated against a ‘trans-
fer standard’. The transfer standard is itself
calibrated against a set of test cells, which
are kept stationary in a condition of con-
stant temperature and humidity.

The test cells themselves are compared
with ones held by the National Measure-
ment Laboratory and Hughes. They are
compared by using a portable standard as a
go between. Degois claims 2 ppm (part per
million) is possible when measuring direct
current in this fashion. The actual nitty-
gritty of this forms the basis for a unique
Measurement Assurance Program of ac-
curacies.

Alternating current voltage can’t be mea-
sured quite as accurately as dc voltage, be-
cause the ac needs to be turned into a dc
voltage before it’s possible to measure it.
What happens is that two voltages are appa-
lied to a thermocouple. One is the ac volt-
age under test, the other a calibrating dc
voltage. When both thermocouples are at
exactly the same temperature, dc voltage
must be precisely the same as the ac rms
voltage. This is a rather nice little test, since
it conforms exactly to the definition of an
rms voltage.

A great deal of time and energy goes into
ensuring that the thermocouples will act as
desired. However, they’re a major source of
inaccuracy in the system. They are also
rather frequency dependent. As a result
the lab claims 50 ppm but only for ac below
100 kHz.

Frequency is the parameter that can be
measured more accurately than any other in
the lab, typically in the order of one part in

Inside the Philips lab.

10", Instruments are measured against a
cesium standard in the lab. In the normal
course of events, tracing a measurement
back to some physical constant like the
vibration of a cesium atom is good enough.

However, for good measure the beha-
viour of the clock is checked against a num-
ber of other cesium clocks. In theory, they
all ought to be the same. In practice there is
some diversity. However, it’s possible to
build up a picture over time of whether a

particular clock is overly fast or slow,
whether it’s constant and so on.
The question mark hanging over the cali-

bration laboratory at the moment is
whether it will last longer than the F18A
radar. According to Degois the future is
bright. He argues that as more complex
manufacturing is done in this country and
more physical values need to be measured
sured precisely, there will be a constant de-
mand for the service. L
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New Eurovox
receiver

Local car hi-fi designer Eurovox has released a stereo
radio/cassette featuring a new generation anti-theft routine
which requires two predetermined codes to be entered before
the unit will operate if the battery has been disconnected. The
code is supplied when the unit is purchased.

The MCC2460E features an
ergonomic front panel on which
controls are grouped into radio,
tape and volume/tone sections
on the assumption that this type
of layout is easiest to operate. A
joystick is provided to set bal-
ance and fader at the touch of
one knob.

Main display and function in-
dicators are controlled through a
photo-electric sensor that auto-
matically adjusts brightness to
suit lighting conditions in the
vehicle, day or night.

A microprocessor-controlled
tape evaluation system
(MICTES) will eject any buck-
led cassette that is loaded. If the

cassette jams totally the
MICTES will switch to radio
operation.

In both AM and FM mode,
treble response is gradually re-
duced when the antenna signal
drops below a preset level.
While in stereo FM mode left
and right channel blending is
also gradually performed.

AM frequency coverage ex-
tends from 522 to 1629 kHz to
include the RPH stations in
some capital cities. Channel
spacing is 9 kHz for fast manual
or seek tuning.

FM  channel spacing s
100 kHz to allow all Australian
FM stations to be received but
still provide fast manual or seek
tune. De-emphasis is as per the
Australian standard 50 ps.

The unit retails for $1069.

What’'s new Pocket computer with
80 Kbytes of RAM

in antennas

We've received news of three
antennas from Dressler Elec-
tronics Co of West Germany,
AOR of Japan and Scalar Indus-
tries, Australia.

The Dressler ARAS00 an-
tenna is an omni-directional ac-
tive antenna designed to cover
the frequency range 50 to
900 MHz. It will reportedly sup-
ply gain of appoximately 18 dB
over the standard whip aerial. It
has a nominal feed point imped-
ance of 50 ohms.

The design incorporates a two
stage amplifier followed by a
matching balun network. The
antenna is robust, designed to
withstand  extreme weather
conditions and comes with a
power supply, interference unit,
eight metres of coaxial cable and
mounting hardware.

The DA300 model from AOR
is a discone type covering
25MHz to 1.3 GHz, aimed
mainly at the scanning market.
It consists of 12 radials of vary-
ing length with nominal feed
point impedance of 50 ohms. It
is made of high quality alu-
minium tubing and stainless
steel and comes with mounting
bracket and 10 metres of coaxial
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The Sharp PC1600 pocket calcu-
lator can be used for a wide vari-
ety of applications by estima-
tors, engineers, architects and
students. The PC1600 can run
enhanced BASIC, which is con-
tained in 96 Kbytes of internal
ROM. Software written for the
PC1600’s  predecessor, the
PC1500A, is also compatible.
The PC1600°’s liquid crystal
display presents text and sym-
bols on a 4 line x 26 character
display. Mini graphs can be

shown on the LCD as a 32 x 156
dot display.

The 80 Kbytes of RAM s
made up by two 32 Kbyte
memory modules and the stand-
ard 16K of internal memory.
Smaller 16K and 8K memory
modules are also available. All
of these memory modules are
battery backed up and can retain
data for five years if stored in
the machine, or two years on the
shelf.

The PC1600 has an RS232C

port and a buiit-in analogue-to-
digital converter. For the more
technical user there is a 60-pin
bus connector to allow direct ac-
cess to the central processing
unit (CPU). The high speed
serial input/output interface is
designed for optical communica-
tions at 19.2 kbaud.

There are also two peripheral
expansion devices, a four colour
plotter/printer and a pocket disk
drive.

For further information con-
tact News Management, Suite 5,
1A Broughton Rd, Artarmon,
NSW 2064. (02) 411-7799.

cable and fittings.

The offerings from Scalar In-
dustries are 9 dB UHF rf control
directional Yagi antennas avail-
able in six or nine element
models in frequency ranges 450-
470 MHz, 470-490 MHz and
490-510 MHz. Nominal imped-
ance is 50 ohms. Termination
cables are to n type female and
power rating is 250 watts. They
are made from high grade seam-
less aluminium tubing.

For more information on the
ARAS500 and the AOR contact
Emtronics on (02)211-0988 and
on the Scalar models contact
Scalar on (03) 725-9677.

Photocopier with a second

colour

The Triumph-Adler 210TC
photocopier has an edit feature
that makes it possible to select
excerpts from an original and
delete them, or copy them in a
different colour from the sur-
rounding areas without the need
to mask and re-copy the origi-
nal. A second colour is available
at the touch of a button.

The TA 210TC also features

an easy to understand control
panel indicating paper and toner
supply, interrupt mode, main-
tenance required and number of
copies. The ‘clam shell’ design
reduces the likelihood of mis-
feeds and facilitates servicing.

For further information con-
tact Adler Business Machines,
Cnr Lane Cove & Waterloo Rds,
North Ryde, NSW 2113. (02)
437-6766.




Philips and ANZ moving

money

The recently opened ANZ
Bank’s Night & Day Centre in
the Melbourne suburb of Bal-
wyn, is reportedly the world’s
most advanced self-service
bank. The new bank branch is
equipped with the latest Philips
automatic teller machines and
other advanced electronic
equipment including a laser
video from Philips.

Using their magnetic striped
cards, ANZ Bank customers will
have access to a wide range of
services 24 hours a day, seven
days a week in the specially-built
bank office. There is even a
drive-up  automatic  teller
machine and a drive-in commer-
cial deposit terminal

Customers of other banks will
also be able to enter the centre
by using their own magnetic
striped cards but they will not
have access to all the services

available to ANZ customers.

Philips also developed the in-
teractive video disc system
which gives customers full de-
tails of all the services available
from the bank 24 hours a day,
seven days a week. With Laser-
Vision, customers will be able to
find out about the cost of a loan
or see what holiday specials the
bank’s travel department has.

For customers who are still a
little confused about how the
centre works — there is a 24
hour hot line telephone service
in the centre. Special cameras,
also supplied by Philips, keep
watch over the centre.

ANZ Bank officials are plan-
ning similar centres over the
next 18 months. ANZ’s General
Manager, Retail Banking, Alis-
ter Maitland said he was looking
forward to hearing from custom-
ers who use the new centre.

NEW PRODUCTS
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Back up disks on VCR

TLM Systems has released a
VCR back-up for the IBM
AT/XT/PC.

The VideoStore VCR back-up
board turns a VCR into a data
storage and retrieval device.

The device works in conjunc-
tion with a software package and
the VCR. On a wired remote
control VCR the VideoStore
will automatically rewind a cas-
sette then read or write the data
files identified. If the VCR is
manually controlled or uses a
wireless remote control, the cas-
sette must be rewound manually
and PLAY and RECORD
pressed.

The VideoStore boasts a rate
of 2 megabytes per minute,
meaning an entire 10M hard
disk can be backed up or re-
stored in about S minutes.

The main features of the
VideoStore are dual VCR inter-
face, microprocessor control,
high speed LAN channel, error
correction facility, multiple copy
capability, choice of control
levels, user software interface.

For more information contact
Paris Radio on (02)344-9111.

Custom LCD
design guide

Australia’s sole manufacturer of
liquid crystal displays, Consoli-
dated Technology, has released
the “LCD Design Guide”. This
is intended as both an LCD
user’s guide and as an introduc-
tion to those not familiar with
the use and operation of LCDs.

The “LCD Design Guide™ ex-
plains advantages of custom
LCDs over other display tech-
nologies. Some of these advan-
tages include choice of exact
physical size, use of virtually any
character set (including com-
pany logos), choice of various
display colours and modes, se-
lection of connection medium
and the ability to cater for spe-
cial environments.

Both the LCD design guide
and the custom LCDs are avail-
able from Consolidated Tech-
nology which can be contacted
via PO Box 692, Frankston, Vic.
3199. (03) 786-8699.
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Looking at stereo sound

Tektronix has released a stereo
audio monitor for audio mixing.
The new 760 Audio Monitor is
meant to assist in stereo audio
mixing.

With its ability to make exact
comparisons between the two
audio signals, the 760 is de-
signed to detect out-of-phase

stereo sound. Distortion can
theoretically be eliminated.

The user can monitor and
compare the phase of the two
audio channels. LED’s precisely
indicate the amplitude of each
audio signal, and the CRT the
phase relationship.

Another indicator lets you

monitor the sum or difference

between audio channels.
There’s an auxiliary mode too,
which allows the operator to
monitor another channel such as
SAP (second audio program) or
a monaural channel.

For further information con-
tact Tektronix, 80 Waterloo Rd,
North Ryde, NSW (02)888-7066.

Oz dc-ac
sine wave
inverter

The Power Converter uses new
technology to produce a 300
watt peak, 12 Vdc-240 Vac, sine
wave inverter,

It has an auto start feature
which senses the exact nature of
the load. Other features include
full current limiting, input re-
verse polarity protection, bat-
tery under voltage cutout, reac-
tive power overload cutout, full
voltage regulation, full transient
suppression and protection. The
Power Converter is claimed to
be short circuit proof, has ther-
mal overload cutout and twin
power points.

The output wave shape is
sinusoidal with less than 5% dis-
tortion and efficiency equal to or
greater than 82%.

The device is available in a
plastic case or in a rugged,
water-resistant, higher rating,

Pioneer’s new video

Pioneer ‘Australia has entered
the VCR and video field with
the release of its new hi-fi video
recorder and stereo TV. This
represents a new direction for
the company in line with its total
home entertainment philosophy
and a broadening of its product

base, which until now, has
specialised in audio and laser
technology.

Pioneer has tried to optimise
the VH 600 VCR for audio. Its
two rotary audio heads are de-
signed to provide quality hi-fi
reproduction. Some of its other
features include three position
input selection providing flex-
ible recording capability, a four-
event with a two-week duration
program timer, forward and
backward fast picture search and
infrared remote control.

Pioneer intends to match the
VH 600 with a stereo TV, which
will be available in 51 cm and
63 cm screen size. Both models
will produce high quality sound.
Its built-in dual sound system
will enable the selection of
stereo or bilingual broadcasts.
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Both monitors have been de-
signed with a smoked glass filter
to reduce glare for wide angle
viewing, 12-position electronic
timing to pre-set up to 12 VHF
and UHF channels and full func-
tion infrared remote control.
“Pioneer’s new releases are
aimed at the consumer who

wants high quality sound. They
are not intended for the mass
market,” says Pioneer Market-
ing Manager, Doug Bell.

“We do not wish to compete
in the general TV and VCR
market but Pioneer believes that
its reputation for quality sound
will give it a specialized market

appeal with the discerning view-
er,” he said.

Pioneer’s two new releases
give the company a full range in
the home area. Recommended
retail price for the hi-fi/ VCR will
be $1599 and the stereo TV will
be $1599 for the 63 ¢cm and
$1299 for the 51 cm screen size.




metal unit. Both are a similar
price to ordinary square wave
inverters.

800 W, 1000 W, 1500 W and
3000 W sine wave versions will

be available soon.

For further information con-
tact: Modulite, Factory 6, 42
New St, Ringwood, Vic. (03)
879-2825.

NEW PRODUCTS

UK scientists develop
optical processor

Scientists at Heriot-Wall Uni-
versity, Scotland, recently an-
nounced the development of a
prototype optical processor. De-
scribed as a primitive optical-
finite-state machine, the pro-
cessor is part of a project to re-
place electronic currents in tran-
sistor circuits with light beams.
The main advantage of optical
technology is in speed and in al-
lowing parallel processing. Ac-
cording to Professor Desmond
Smith who led the experimental
research into the optical pro-
cessor, “Optical circuits are
unique in that they are capable
of processing large amounts of
information simultaneously. By
contrast, the present generation
of microchips process individual
signals  consecutively.  This
makes optical computers partic-
ularly suitable for applications in
the field of artificial intelligence,
as well as optical image process-

] ’”

ing

Professor Smith sees the fu-
ture of optical circuits in image
processing, fibre switching and
displays. He and his team have
so far progressed from the
development of a single-switch
device last March to an all-opti-
cal digital loop circuit.

The project has been sup-
ported by European scientists as
well. Frankfurt University, the
Fraunhofen Institute in Frei-
berg, the Max Planck Institute
for Quantum Physics, Munich,
the Universities of Milan and
Pisa, the CNRS Lab at Stras-
bourg and the Free University in
Brussels have all been involved.
The program was funded to the
tune of $A2.9 by the European
Commission.

First phase of the project was
aimed at ascertaining scientific
evidence for the feasibility of an
all-optical processor and at
financial assessment of the end
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NEW PRODUCTS

Datacraft catalogue

Datacraft Direct Marketing has just released a new black
box catalogue. It contains over 500 problem solving items
which have proven popular in the past and more than 50
new lines. Contact Datacraft on (03) 725-1144.

New micro

NEC has released the 708108 microprocessor which is claimed
to have an instruction set that is a subset of the 8088. Ex-
ecution times are claimed to be faster. It’s available through
the George Brown Group.

Generator

Dindima has released news of the Ballantine 6200A program-
mable function generator. It runs up to 20 MHz and is fully
programmable via the IEEE488 bus.

Tl product news

TI has introduced a new member of the TMS320 family in-
tended for microcontroller applications such as servo con-
trol, high speed controllers, low-end modems (1200 bps and
2400 bps), audio processors, data encryption, vibration
analysis, or similar applications. It’s called the
TMS32010NL.

Speed enhancement to FIFO

Integrated Device Technology (IDT) recently announced
speed enhancements to two CMOS parallel first in first out
(FIFO) RAMs, the IDT7202 and IDT7201. The new time
represents a 40% increase in speed over previous parts.

SIPMOS signal transistors

To meet the growing importance of automatic surface
mounting, Siemens is expanding its range of transistors in
SOT-23 housing. New arrivals are the BSS84, BSS131, and
the BSS 138.

: e
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Comb filter
Philips has introduced a comb filter for use on PAL video re-
corders. It’s called the CRF873, and consists of a very thin
slab of glass with a zero temperature coefficient mounted in a
shock-proof housing.

CCD camera

AWA is distributing an ultra miniature CCD camera from
Pulnix designed primarily for surveillance. Dimensions are 36
by 32 by 127 mm. Power required is only one watt at 12 V.

Motion detectors

Benmar International has released the GOS2578 pulsed mo-
tion detector from Alpha Industries. Frequency range is 9.47-
10.7 GHz, 1% duty cycle with 20 us typical pulse width.

Chip caps

Penn Central is selling Sprague Electric tantalum chip caps
that conform to EIA standards. Values are between 0.1y and
100pF.

HAKKO ACE DESOLDERING STATION

Have you got headaches from pulling big mother chips out from a double or
multi-layer board?

Desoldering bits are frustrating when the chips to be pulled out are of differ-
ent sizes — one has to keep changing the bit size. With high density (ULSI,
VLS)) chips, pins are arranged in a matrix form, and desoldering bits won't work
with them. Fortunately, Japanese company, Hakko, has provided a brilliant solu-
tion with its Hotas desoldering station.

Hotas is a unique sensorless, zero-cross switching, on/off temperature con-
trol system deveioped to fit into its 40 W desoldering stations. The temperature
is accurately controlled between 300°to 400° (Celsius). Of the two models avail-
able, the 481 has the basic teatures and the 483 has an added user heat selec-
tion facility.

The compact gun-type desoldering irons weigh only at 230 g, featuring one
finger trigger with powerful suction up to 600 mm Hg. The sucking neck is nar-
row (13 mm dlameter) and long (50 mm) to reach spots on today's high density
pc boards. Inside the neck is a small tube for the melted soider to be sucked up
from the board to the filter.

The length of the tube Is surrounded by a high quality ceramic heating ele-
ment to keep the solder in a completely meited state until it lands on the filter.
Fitted to the end of the neck is an easily changeable nozzle. A variety of noz-
Zles are available to match any work requirement and permitting greater thermal
transmission efficiency.

The other end of the neck is joined to a heat-proof transparent glass filter
pipe. The filter inside the glass pipe is made up of some steel wool in the front
to block the sucked solder and a falrly thick layer of cotton behind the steel
wool to absorb the flux. With the glass pipe, the accumulation of solder on the

steel wool can be easily checked. To replace the fiter, one simply pulls a knob
at the back of the gun to remove the glass pipe.

This unit is very useful and efficlent all round. The only improvement | could
suggest is the incorporation of a user selectable suction power option with a
maximum sucking power greater than 600 ‘mm Hg. The sucking power as it is is
fine when the filter is clean, but as the soider starts to accumulate, the suction
force reduces until the filter is replaced. Although the replacement job is easy, it
would be nice to be able to re-adjust the suction power and avoid replacing the
filter so frequently.

— S.K. Hul
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EMTRONICS FOR RADIO COMMUNICATIONS

Colour hardcopy from screen to printer
Electrical Equipment is selling the Graftel VP 200 video
processor, designed for printing colour hardcopy from
graphics displays. It accepts RGB video input and is com-
patible with virtually all computer systems. It has a palette
of eight or 64 colours with muitiple shades. Resolution is
1280 by 1024 pixels. Electrical Equipment is at Unit C, 8
Lyon Park Rd, North Ryde, NSW 2113.

Extended distance data cables

The Belden 9680 and 8102 families of paired overall
shielded extended distance data cables are now avaiiable
from Acme Electronics in Australia.

The 9680 family has a capacitance of 50.8 pF per metre
and a 6 dbv length limit of 640 metres. The 8102 family has
a capacitance of 41 pF per metre and a 6 dbv length limit of
640 metres. Acme Electronics is at 205 Middleborough Rd,
Box Hill, Vic 3128.

Solid state, microwave power amps

Three new GaAs FET, microwave, power amplifiers, have
just been released by the Central Microwave Company,
adding to the excellent range of microwave power ampli-
fiers currently avaifable. The CMA 53750 covers 14 to 14.5
GHz, the CMA 44450 covers 8.5 to 9.6 GHz and the
CMA34460 5.9 to 6.4 GHz. They are represented in Aus-
tralia by Benmar International, (02) 233 7934.

Teknis pad

An attenuator pad packaged as a hybrid has been developed
by Teknis in Adelaide. The TE-2000 is a 600 ohm balanced
pad with seven fixed selectable pads between 0.5 dB and
16. dB.

CMOS 16-bit microcontroller

National has apparently leapfrogged the rest of the industry
as from last March by producing the CMOS 16-bit
HPC16040. A complete microcomputer on a single chip,
the HPC16040 is the first releasc in the company’s new
HPC (high performance microcontroller) family.
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o AM/FM. - band.

e 16 Ch memory ’ : tllqu:(d crystal display.

o Up/down tuning. .. oc|

e Lock out. ———

® Delay. FREQ. RANGE

e HF, VHF, low- e VHF: 30-50MHz
mid-high, UHF. ccowm 144-174MH2

FREQUENCY RANGE g o UHF: 440-512MHz

.995MHz. cova

: gg%%hgai “ "'=-_ MOST SENSITIVE AND

® 115-178MHz. s RELIABLE SCANNER AND

e 200-280MHz. =2 B

o 360-520MHz. pwe

', EMTRON ACE™| \e s1qCK:

Personal 2-way

Australia’s Cameronics Tech-
nology will take on the giants of
the international electronics in-
dustry when it releases an ad-
vanced colour CCD surveillance
camera on world markets later
this year.

The highly-sophisticated CCD
(charged coupled device) cam-
era uses new technology, which
the company claims to be far
ahead of any competitor’s prod-
ucts. A prototype has been thor-
oughly tested and will go into
production within two months.

The camera’s main advan-
tages over competitors’ products
is that it has ultra high resolution
and that it shows colour under
extremely low light.

Cameronics’ CCD can also be
used for robotics systems and
with underwater recovery vehic-
les.

As a seeing eye, it will allow a
robot to select parts in a produc-
tion line by their colour or
identify objects underwater by
colour.

The Cameronics CCD uses a
unique imported computer mi-
crochip, but the camera was de-
veloped by the company’s re-
search and development depart-
ment in Perth.

For further information con-
tact Cameronics Technology, 58
Clavering Rd, Bayswater, West-
ern Australia 6053. (09)272-
1000.

radio here at last!
NEW

A quality 40 Ch high
power UHF CB hand held
transceiver ® Deslgned for
Aust. and DOC approved.

APPLICATIONS

@ Farming

® Fishing, boating,
hunting, bushwalking

® Bushfire control

® AG shows

@ Security

® Construction sites

® Car rallies

® Crowd control and many
others  DEALER

ENQUIRIES WELCOME

Amateur, CB, marine,
professional, commercial radio
communications equipment:
receivers, transceivers — RF
amplifiers, antennas, antenna
rotators, antenna hardware,
power supplies, code
converters, computer
interfaces, digital comm.
systems, radio direction
finders, security systems bug
detectors, telephone line
picture transceivers — etc.

cmTRONILS

SYDNEY STORE:
92-94 Wentworth Ave
Sydney, NSW 2000
Phone: 211-0988

MELBOURNE STORE:

288-294 Queen St
Entrance from LT. Lonsdale St

Melbourne, Vic 3000 Phone: 67-8551




NEW PRODUCTS

Perth circuit testing

Circuit Technology Holdings
has established Western Aus-
tralia’s first independent centre
for testing electronic circuit
boards at Willetton, Perth.

This follows an agreement
with the WA Technology Devel-
opment Authority to licence the
Circuit Technology group to
provide a testing service based
on a Technos WPV 68 machine
from Olivetti Australia.

The equipment will check un-
loaded boards for broken cir-
cuits and interconnections that
shouldn’t exist and pinpoint
where the fault occurs.

Circuit Technology is plan-
ning to increase the test centre’s
capabilities by installing equip-
ment to handle loaded boards,
that is, boards with fitted or
bonded surface mounted de-
vices, such as microchips.

For more information contact
Circuit Technology Holdings on
(09)457-6388, or Mick McGowan
(02)977-6513.

New Pioneer releases

Pioneer has released a new high
power car radio/cassette for the
up-market buyer, as well as a
good quality 10 cm car front
speaker system.

The KEH 5020 features auto
reverse for uninterrupted play-
back, electronic seek tuning,
locking fast forward and reverse
and the usual controls for vol-
ume, etc. The new system will
belt out sound at 20 watt music
output power.

Pioneer’s 2-way, 30 watt
speaker, the TS 1080, incorpo-
rates a specially designed hydro
resistant 100 mm HR cone
woofer or 42 mm cone tweeter
encased in new styling grilles
made of heat proof resin.

Pioneer suggests the speakers
will suitably team with the 16 cm
product in a four speaker sys-
tem. They've been designed to
meet the new high demand
placed on speakers with the ad-
vent of the compact disc and
with higher output amplifiers
and graphic equalizers. The
speakers have frequency re-
sponse of 50 Hz to 21 kHz with
sensitivity of 91 dB.
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Mobile sat dishes
access to Aussat

Network Technologies claims to
have designed and manufac-
tured the first mobile 3.7 metre,
commercial quality, satellite
dish for Australia. These dishes
enable professional  quality
audio and video communica-
tions to be available at any loca-
tion anywhere in Australia.
Network Technologies says it
will transport the mobile satel-

lite dishes to any site in Aus-
tralia which is accessible by vehi-
cle, be it a city hotel, a country
office or a private home. The
dishes can be towed by any vehi-
cle capable of towing a 4.5 metre
boat and can be commissioned
for use in a few minutes. The
dishes can therefore be located
in remote places and allow par-
ticipation in satellite videocon-

ferences, for example.

The dishes can receive sound
and video signals via any of the
Aussat transponders. They can
also work in conjunction with
any of the video transmission
standards of the various broad-
casters in Australia.

The Australian-made dishes
can be hired on a short or long-
term basis or purchased from
Network  Technologies, 3rd
Floor, 77 Berry Street, North
Sydney, NSW 2060. (02) 957-
3137.



OK RAM I HAQND!

The new Sharp PC-1600 pocket
computer is one of the most
powerful pocket computers
available, offering more power in
your hand than many desk-top
computers. The Sharp PC-1600 is
a first cousin of the acclaimed
Sharp PC-1500/A - the new model
is upwardly compatible and will
run the wide range of software
developed for the PC-1500/A.

Power u
to 80K

Equipped with a standard 16Kb RAM,
the PC-1600 easily expands to 80Kb by
adding two 32Kb Memory Modules into
the memory expansion slots in the back
of the unit.

With its full memory complement
the PC-1600 comfortably matches the
performance of many lap and desk-top
PC's.

Quotations, engineerin
calculations, estimates, billing, price
lists and inventory enquiries, portable
data collection and data analysis can all
be done on the spot.

Business people, engineers,
researchers and sales people will find
the PC-1600's ability to help them “think
on their feet” -
and then store
caiculations
and data for
later retrieval,
a valuable
time-saving
tool.

BASIC with
room to use it

The PC-1600 has a 96Kb ROM
containing the popular BASIC
language. With extra Memory Modules
you'll have 80k of RAM... enough to
run quite sophisticated programs

without having to return to your office.

Interfaces with other
business equipment

Sharp PC-1600 talks direct to other
personal computers for data and
program file exchange. You can also
hook it up to a printer, an acoustic
coupler or modem, an optical fibre
cable, a tape-recorder, a disk drive and
even a bar code reader (available soon).

It'll even wake you u
and make the coffee!

The PC-1600’s built-in timer acts as a
calendar, watch and an alarm clock.
Connected to the built-in
communications port, you can use the
PC-1600's timer_
to control

= @ - @ &
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external devices, such as electronic
scales, lab equipment, measuring
devices, even office lighting and the
coffee percolator.

Plug in a compact
printer and disk drive

This is where the Sharp PC-1600 really
comes into its own. We have a special
Colour Plotter Printer and Mini Disk
Drive you can attach to the PC-1600.

The whole unit is lap portabie,
battery operated and occupies space a
bit bigger than an A4 page. Soitfitsina
briefcase with plenty of room to spare.

Add the Plotter Printer and you can
print out in text, or present your results
with highly sophisticated graphics. All
this on the spot, on A4 paper in four
colours.

And with the disk drive you can store
128Kb on each 2.5" floppy disk.

There are no untidy wires; the
computer, printer and disk drive slot
together into one sturdy, compact unit.

Before you decide on a pocket
computer, look at the Sharp PC-1600.
Because it can perform so many tasks
and expand so many ways it may be
the only computer you'll need for a very
long time to come.
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Phone us now for the location of your nearest dealer.
Melboume 763 9444  Brisbane 343 9144
Perth 277 7477

Sydney 728 9111
Adelaide 294 7166

Canberra 80 5288
ETI READER SERVICE 27

Advertising Partners 9810
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RADIO SPREADS

THE WORD

Once the listener can pick up signals and identify stations, a
whole new world of programming awaits him. But not the
soapies and humdrum of the other popular broadcast bands.
Shortwave broadcasts are nothing if not didactic.

A. Cushen

MOST SHORTWAVE broadcasting sta-
tions are established by authorities with a
message to spread, whether government
propaganda or service information. One
broadcaster very active on shortwave is the
gospel station and the listener is likely to
find no shortage of religious faiths dissemi-
nated.

The modern missionary is behind the
microphone and talking to millions of radio
listeners. Mass from the Vatican, Billy
Graham from the Philippines, Bahi from
Ecuador, the Holy Koran Reading from
Saudi Arabia, Hebrew Services from Israel,
and countless other religious services and
denominations are available on the high fre-
quency bands. Radio has become the high
point in missionary work; it is possible to
reach millions of listeners world wide.

It was in 1931 that two religious organisa-
tions began missionary broadcasting. The
Vatican commenced its first broadcast in
February and later that year, on Christmas
Day, HCJB Quito, Ecuador made its pio-
neer broadcast. It is interesting to note that
neither of these stations have extended their
working by the use of relay stations, but
have preferred to increase the power of
their transmitters to reach the world from
the one transmitting site.

Vatican radio

At 430pm on 12 February 1931
Guglielmo Marconi, who designed and built
Vatican Radio on the most advanced scien-
tific and technical principles, invited the
Holy Father to use its microphones to speak
to the world. Pope Pius XI with great sol-
emnity, delivered his message to all men. It
was the first time that the voice of the Pope
could be heard throughout the world.

Transmissions were expanded and during
World War Il the Vatican Radio performed
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outstanding service in re-uniting families
and friends. During those six years, over
one million messages were handled by Vati-
can Radio, and as it was located on neutral
territory, the station was able to more easily
perform this service.

After the war the transmitting power was
extended to five 100 kW units. When the
writer visited the transmitting site at Santa
Maria di Galeria, outside Rome, he noted
that the transmitters bore the name plate of
the donors: one was from Australia and
New Zealand.

Since then a new 500 kW transmitter has
been added, a log periodic aerial and the
number of language broadcasts extended
from 16 to 35, broadcasting a total of 30
hours per day.

Transmissions to Australia are 2205-2225
UTC on 6015, 9615 and 11830 kHz; another
broadcast 0200-0215 UTC on 7125, 9650
and 11865 kHz, is also in English. A multi-
language programme called “Four Voices”
is also heard on shortwave though it is of
primary interest to visitors to the Vatican as
it broadcasts tourist information. It is heard
weekdays at 0600 UTC on 6250, 9645 and
11740 kHz.

HCJB, Quito Ecuador

Using the slogan, “Heralding Christ
Jesus’ Blessings,” which makes up the call
sign acronym, this well known gospe! sta-
tion was founded on Christmas Day 1931. It
broadcast with low power from a sheep shed
and is regarded as the pioneer of missionary
radio.

The station signed a contract with the
Ecuadorian Government and has always
been looked on as the official voice of that
government in time of crisis and disaster; it
has offered its transmitters when the need
has arisen.

From the past. The original studio building of
Trans World Radio, Monte Carlo in 1956.

HCIJB has progressed to offer a multi-lan-
guage service with programmes scheduled
to all parts of the world. Programme ser-
vices now cover not only international lan-
guages, but those directed to the local popu-
lation in the Andes area. HCJB has daily
programmes to Australia, 0700-1130 UTC
on 6130, 9745 and 11925 kHz, and operates
around the clock.

The station is also involved in education-
al, medical and missionary work within
Ecuador. Its pioneering spirit is evident in
the creation of its own hydro plant so that
energy is available for the many transmit-
ters, including one of 500 kW. With its
transmission point high in the Andes Moun-
tains, close to the equator, it is ideally situ-
ated for world wide reception.

FEBC & FEBA

The Far East Broadcasting Company was
founded in Manila in 1945, with the original
slogan of ‘“‘the call of the Orient”. Now it
identifies itself as “FEBC Radio Interna-
tional, the sound alternative”

FEBC has concentrated its broadcasts on
the Pacific Basin and now has programmes
in 60 languages and dialects. After its estab-
lishment in the Philippines, FEBC opened
stations in Okinawa which were later closed
when Okinawa was handed back to Japan.
A powerful mediumwave station was then
established in Cheju off the coast of South
Korea, followed by the purchase of KGEI,
San Francisco.

KGEI was established in 1939 at the
World Fair. It was later purchased by FEBC
to serve Latin America and Asia. The latest
station to be operated by FEBC is KFBS
Saipan, which beams programmes to Asia
and has recently taken over the Japanese
broadcasts, formerly carried on KGE].

FEBC broadcasts around the clock in




many Asian languages, and its English
transmission to Australia 0830-0930 UTC
can be found on 15350 and/or 11850/
11890 kHz. As well as many shortwave
transmitters, FEBC operates a network of

mediumwave stations throughout the
Philippines ranging in power up to 250 kW
with the key station, DZAS Manila on
702 kHz.

The Far East Broadcasting Association is
a British based gospel group and works in
conjunction with FEBC Manila; the broad-
casts of FEBA are from the Seychelles in
the Indian Ocean, off the coast of Africa.
Broadcasting commenced in 1970. The
transmitting towers are unique as they are
anchored on a coral recf which gives the sta-
tion a tremendous lift in signal strength
throughout Asia and Africa. It is one of the
strongest signals from East Africa in
Australia.

Broadcasts are directed to Asia, the Mid-
dle East and Africa in 25 languages includ-
ing broadcasts in English at 0712-0845 UTC
Sundays on 15120 and 17780 kHz, while a
second transmission is 1458-1608 UTC on
11760 and 15325 kHz.

Trans World Radio

Described as the most powerful complex
in the world of gospel radio stations, Trans
World Radio now broadcasts from its key
station in Monaco as well as relay bases in
Swaziland, Cyprus, Sri Lanka, Guam and
Bonaire.

The writer first heard its broadcasts when
it opened in the international zone of
Tangier in 1954 as WTAN. Its power then
was only 2500 W. The station then moved
to Monte Carlo and today its world wide
network uses 21 transmitters on shortwave.

Listeners in the Pacific are aware of
Trans World Radio KTWR in Agana,

Guam, which has a special antenna beamed
to Australia, used in the transmission on
11735 kHz. On Saturday at 0830 UTC it
features “DX Listeners Log”.

The Bonaire transmitter has a powerful
mediumwave signal 6n 800 kHz, PGB, its
shortwave services are beamed to North,
Central and South America. In Sri Lanka, a
high powered mediumwave station, carries
programmes to Asia, while the Swaziland
complex covers Africa. The transmitters on
Cyprus and Malta both have a power of
600 kW on mediumwave and broadcast
time is leased from the controlling
authority.

ELWA

Broadcasting from Monrovia, Liberia,
ELWA was the first missionary radio in
Africa and along with ETLF in Addis
Ababa, Ethiopia, it was a pioneer in this
field; the latter station was taken over by
the Ethiopian Government some years ago.

ELWA began in 1952 operated by the
Sudan Interior Mission. Its coverage today
includes all of Africa, using six transmitters
and broadcasting in 42 languages.

Broadcasts are frequently heard in Aus-
tralia at 0600 UTC on 4765 kHz and at 0700
on 11830 kHz. The station has a wide vari-
ety of programmes and relays of the BBC
and VOA news are popular features.

Radio Veritas

It was on 11 April 1969 that Radio Veri-
tas commenced broadcasting. The writer
can recall hearing the first transmissions in
the 13 metre band, prior to the official
opening when it relayed mediumwave sta-
tion DZST.

Today Radio Veritas has one 50 kW
mediumwave and one 50 kW and two
100 kW shortwave transmitters carrying its

service to Asia in a multitude of languages.
Its friendly voice is reflected in the tremen-
dous mail received from the Asian area.
This Catholic gospel station has links with
Radio Vatican and Radio Renascencian
Portugal.

The programme schedule is beamed ex-
clusively to Asia, but English transmissions
are often heard in Australia 0200-0225 UTC
on 15195 kHz and 1500-1530 UTC on
9595 kHz. The studios are in Manila, and
the address is PO Box 939, Manila, Philip-
pines.

AWR stations

Adventist World Radio is rapidly expand-
ing its radio network from its original trans-
mission carried over the transmitters of
Trans Europe in Portugal. The AWR Asia
programmes were a familiar part of broad-
casting from Sri Lanka, and now a new sta-
tion is under construction on Guam. AWR
broadcasts, via its low powered transmitter,
have been widely reported in Forli, Italy. In
Latin America the long established station
in Guatemala is to be assisted in its pro-
gramming to the Caribbean and Latin
America by a new unit in Costa Rica.

The first broadcast on behalf of the Sev-
enth Day Adventist denomination in South-
ern Asia, took place on 30 April 1950. It
was over Emisora Goa. When this station
closed, transmissions were transferred to
the Sri Lanka Broadcasting Corporation.

The first European broadcast took place
in 1971. The Trans Europe site at Sines,
Portugal, was used to carry the broadcast on
a 250 kW transmitter. Transmissions were
later extended to include ones in eastern
European languages, and a transmitter at
Cyclops, Malta was added for this purpose
in 1975.

In Central America the Guatemalanp
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- ANOTHER BRILLIANT
@ RELEASE FROM [

VIFA!

VIFA EA 60/60
KIT SPEAKERS.

STARTING DXING

MONITOR AUDIO, HAYBROOK just to
mention a few. Some of these speakers
cost well over $1000 a pair.

The dividing network is of the highest
quality and produce no inherent sound
characteristics of their own; they simply
act as passive devices which accurately
distribute the frequency range between
both drivers in each speaker.

The ideal Booksheif Speakers.

The fully enclosed acoustic suspension
cabinets are easily assembied and are
pertect for bookshelf use or on speaker
stands. All you need are normal
household tools and a couple of hours
enjoyable application and you've built
yourself the finest pair of speakers in
their class.

The value and the sound get better
and better!

As you probably know, the value of kit
speakers has never been greater than

itis today. Our faliing dollar, together
with the rate of import duty, freight costs
and other handling charges make fulty
imported loudspeakers almost a super
luxury item. On the other hand, kit
speakers can offer the same —and in
most cases better — drivers and cross-
overs and cost far, far less and sound
far, far superior.

A perfect example of the sound of
excellence.

The new Vita loudspeaker kit has been
designed to completely outperform any
similarly priced speakers. This Is a 2-way
design Incorporating drivers which give
a deeper, more natural bass response
and 19mm soft-dome ferro fluid cooled
tweeters which provide clear, uncoloured
sound reproduction.

Adrian Peterson, compere of Radio Monitors
Intemational which recently ended 11 years of
broadcasting from the Sri Lanka Broadcasting
Corporation.

For further information and the name of

your nearest Vifa stockist, please contact
the Sole Australlan Distributor:
SCAN AUDIO PTY. LTD.

operation is low powered on medium and

¥ These VIFA drivers are identical to the 52 Crown St.,
shortwave. In Costa Rica AWR has pur- ones used In such fine speakers as Richmond 3122.
chased an existing station and will use the MISSION, ROGERS, BANG & OLUFSEN,  Phone (03) 429 2199,

slogan Radio Lira International on the fre-
quencies of 11870 and 15210 kHz.

United States

The postion in the United States is one of
rapid growth after many years in which only
three gospel stations operated on short-
wave; newcomers on the air or under con-
struction, total eight as we go to press. Al-
ready in operation are WRNO, KCBI,
WMLK, KNLS, while under construction
are KVOH, NDXE, KSPI and World Har-
vest Radio. The Christian Science Monitor
is also proposing a shortwave service; it
joins the long established KGEI San Fran-
cisco, WINB Red Lion PA, and the most
extensive of all, WYFR Family Radio.

In 1974 Family Radio began shortwave

ETI READER SERVICE 28
MINIMART

WANTED: SYSGEN-M and/or documentation for
MUON (ADDS) operating system. Please re-
verse charges, (02)660-3969, Rod, 189 Bridge
Rd, Glebe, NSW 2037.

WANTED: CIRCUIT LAYOUT for Fox Apple
computer Ver 4.6, also Motorola D2 kits or ex-
pansion modules. F. Horvat. (08) 388-5430, PO
Box 359, Glenside, SA 5065.

FOR SALE: KIND HOME wanted for 1950s
radiogram. Repair or install your hi-fi. Excellent
cabinet, $29. Labcraft belt drive turntable $17.
(02) 498-7805.

The EP232 turns your PC or

FOR SALE: OLIVETTI TE300 teleprinter tabietop CPM computer into a versatile

broadcasts, and today from its transmitting
site at Okeechobee, Florida, transmissions
originate which cover Europe, North, Cen-
tral and South America. The transmitters
include eight 100 kW and two 250 kW
units. WYFR broadcasts around the clock
in many languages and English is received
0600-0800 UTC on 7400 kHz.

KNLS Anchor Point Alaska is well re-
ceived in its English transmission broadcast
0800-0900 UTC on 11860 and 1630-1930 on
11965 kHz.

This survey of gospel radio stations
covers only the major broadcasts; there are
countless low powered stations on short-
wave operating from such countries as
Bolivia, Honduras, El Salvador and Haiti.
As well as this, many denominations lease
time on international stations. @
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version has wiring fault $100; information elec-
tronics early modei video terminal has ex-
tended keyboard, serial and printer ports plus
circults $150. J. Wicks (08)547-7787.

FOR SALE: RADIO HISTORY. A coilection of 80
pre-1950 radio and radar valves and cathode
ray tubes. Many not weli known and very rare.
Most are unused. $350. Aiso a Bendix TA12B
aircraft transmitter (WWII), any serious offers
on this? N. Allen, 7 Lowry Heights, St Helens,
Tas. (003)76-1773.

FOR SALE: SCANNER listing of Australian
civit/military VHF/UHF aeronautical frequencies.
Approx 500 sorted freq/location/service $5. D.
Vale, VK3CD! QTHR, PO Box 2395, Miidura, Vic
3500.

FOR SALE: ROTEL 1212 stereo amplifier.
70Wrms/channel each with own power supply.
Comprehensive switching facllities include pre
out, main in, $150. Bruce Donaldson (079)22-

1382.

EPROM PROGRAMMER able to
program all common EPROMS
up to 27512,

o Software provided gives a
comprehensive set of
commands.

o Simple interface via RS232
port.

e TTL PROM programming
modules available.

o |ocally made EP232 costs a
fraction of imported
programmers.

e CALL FOR DETAILS
Diamond Systems (03) 714 8269
P.0. Box 105, Hurstbridge 3099
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WE CAN SUPPLY ALL YOUR REQUIREMENTS

YOU WILL BE
PLEASANTLY
SURPRISED

SWITCHING
REGULATORS

VSS —011
Input: 180 — 276 V
Output: + 5V 7 amp
+12 V1 amp

5V 1amp

VSS—-077
Input: 180 — 276 V
Output: + 5V 10 amp
+12V 1amp
- 5V 1amp

Model HSA—240 D
Input: 190 — 260 V
Output: + 5V 8 amp
- 5V1amp
+12V 1 amp
-12V 1 amp
Contact our branches for special
prices for quantities of 10 or more.

YOU WON'T BE DISAPPOINTED!

20"’ MONITOR
(Colour) MS7 - 20

——
* =
ﬁ‘ o T 3
e =——1
N
] | 4
e
19"V 90° deflection
=y 819.7R inline TV grade
Input Signals  Separate
Data Signal 2.5 — 5Vp-p (positive)
Sync. Signal 0.5 — 5Vp-p
H/V Composite negative
Center
Resolution 320TV lines
Display Area  365mm (H). 274mm (V)
Display Time  42.5us (H). 13.5ms (V)
Blanking Time l4us (H), 1ms (V)
Scanning
Frequency 15.75KHz (H). 60Hz (V)
Video
Bandwidth 6MHz

Input Connector 6pin connector (JST)

Power Source
Power
Consumption
CRT Tilt
Weight
Options

100VAC, 50/60Hz
60w

17.5kg

1. Power source 120VAC
2. Data signal negative
3. H.V. Sync. separate

CONTROL
LEVERS

2 WAY
CONTROL
LEVER

Coil spring return
microswitch operated.

LS-7
CONVERTIBLE
JOYSTICK

1]

WORLD CLASS QUALITY
JOYSTICK with 1%" -32mm
ball.

® Super strong black nylon construction

® (One piece moulded black ballknob. 032mm,
on 10mm steel shaft

® Specially designed for production lines (easy
mounting)

® All spare parts available

ELECTRONIC COMPONENTS AND
PROGRAMING FACILITIES
AVAILABLE

All roms, Bipolars, Pal etc.
Programmed to your requirements.

Contact your nearest LAl Office

SYDNEY: 2-6 Burrows Road, St. Peters
MELBOURNE: 2 Urquhart Street, Northcote
ADELAIDE: 63 Hindley Street, Adelaide
BRISBANE: 35 Sandgate Road, Albion
PERTH: 34 Palmerston Street, Perth

0215165111
103)489 5222
t08)231 0355
07)262 1033
({09) 328 3611
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AUSTRALIAN
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—Model MA534 Murray amp

Murray Amplifiers Pty Ltd is an Australian outfit producing
professional quality audio gear. Its products have been
chosen for many a celebrated venue, such as in the New
Parliament House. Louis Challis tested the MA534 and found
it stood up well to Murray’s claims for performance, with the
added attribute of a CD compatible direct input.

Louis Challis

TWO OF AUSTRALIA’s best known
names in the amplifier business are Bill
Cherry and Cyril Murray. Although Bill
Cherry is famous for his ‘nested feedback
loop’ design, he appears to have lost inter-
est in amplifiers in the last few years. By
contrast, Cyril Murray has continued to de-
velop state of the art amplifiers based on
large scale integrated and hybrid circuit
modules, and conventional field effect tran-
sistors.

There have been many thousands of Mur-
ray amplifiers constructed for private and
commercial use in Australia. The earliest
privately constructed units hark back to the
mid S0s and were based on Cyril Murray’s
now famous ‘single ended push-pull’ design.
That was probably the finest valve amplifier
available in the world at that time. In 1984
Murray amplifiers were used at the Com-
monwealth Games at Brisbane, with nota-
ble success in driving the loudspeaker sys-

0 HOCKLEY ADAD
EASTWOOD NS w 2122
PHONE 102)85 4620

-
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I“unnay ‘nﬁ&:rtcn: m OUTPUT CH2 CH2 T NPUT - CH1 OUTPUT CH1 LINE MONITOR
AUSTRALIA G =
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Ling {UMBAL _SHORT tTO )
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tem (which was my design responsibility).
More recently they have been specified as
the main work-horse amplifier for high
quality amplification, sound monitoring and
general public address applications in the
New Parliament House, Canberra.

The amplifier that Murray’s submitted
for review is one of those specifically de-
veloped for the New Parliament House
project. It incorporates many innovative
concepts which make it suitable for a wide
range of both consumer and commercial ap-
plications.

Design and appearance

The frontal appearance of this amplifier,
although unquestionably neat and to an en-
gineer possibly attractive, is typical of the
unassuming and conservative approach of
its designer. The front panel is designed for
conventional 19" (482 mm) rack mounting
with a pair of neat chrome-pliated tubular
steel handles at each end of the front panel.

The brushed satin aluminium front panel

‘}@ﬂ
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MURRAY AMPLIFIERS PTY LTD
MODEL MAS534 POWER AMPLIFIER

Dimensions: 482 mm x 89 mm x 310 mm
Weight: 10.2 kg
Manufacturer:  Murray Amplifiers Pty Ltd, 3a

Railway Rd., Meadowbank,
NSW 2114. (02) 807-2077. The
amplifer may be auditioned at
Arrow Electronics, 342 Kent
St, Sydney, NSW 2000. (02)
29-8580.

Price on application

features simple, neat, black, silk-screened
lettering with a large red power switch at
the right hand end of the panel. Near the
centre of the panel are two recessed gain ad-
justing potentiometers for each of the two
channels, which are controlled by a
REMOTE/LOCAL switch.

The gain controls are flanked by four
LEDs centrally positione d at the lower edge
of the front panel. A further two are pro-
vided for voltage indication. These are the
only user accessible controls provided, with
the exception of a selector switch on the
rear panel.

The primary pairs of green and red LEDs
indicate alignment level and peak overload
conditions respectively. The REMOTE/
LOCAL switch allows you to change the
amplification control to a remote potenti-
ometer, about which I will have more to say
later. It provides a flexibility which has both
high fidelity and many commercial applica-
tions.

The rear panel incorporates a fused’
240 V IEC mains socket; four pairs of male

SOUND REVIEW

anced inputs and balanced outputs; a four-
pin Cannon male socket for remote gain
control; and a five-pin male Cannon socket
for line monitoring of both channels. The
only other control on the rear panel is an
output selector switch. It wires the output to
either the direct low-impedance output
from the amplifier for directly connecting a
pair of 4 or 8 ohm speaker loads, or alterna-
tively, to switch in the intemal 100 V line
transformer outputs to meet the require-
ments of multiple speakers when connected
to extended length cabling.

The base of the amplifier features a sol-
idly constructed 2 mm thick aluminium
chassis. Either side of the base are deeply
finned aluminium heatsinks with field effect
power transistors mounted on normal mica-
washers and covered by plastic covers. The
heatsink configuration has been carefully
designed for minimal thermal resistance
with an innovative and somewhat unusual
solid external chassis providing external
mechanical protection.

The field effect power output transistors
have been selected for a couple of reasons.
The first of these is that they are primarily
‘an even harmonic’ device which means that
when used in push-pull circuitry they pro-
vide optimum harmonic reduction. (By con-
trast, the conventional bipolar transistors
have a tendency to generate higher order
harmonics which are not effectively can-

The second attribute of the field effect tran-
sistors is that they provide superior thermal
stability and do not suffer secondary voltage
breakdowns as do the bipolar power transis-
tors.

The top cover of the amplifier case is slot-
ted over the heatsink area, as well as over
the rear section of the amplifier, to ensure
adequate thermal dissipation. The bottom
of the chassis does not extend to the region
below the heatsinks with which it is directly
connected. The amplifier does not incorpo-
rate a cooling fan, but because of the config-
uration chosen, fitting of a cooling fan at the
top or bottom of the rack would obviously
enhance the thermal efficiency of the sys-
tem.

The inside of the amplifier is contempo-
rary in its quality of construction. The first
thing that catches your eye is the solid chas-
sis which has obviously been designed to
withstand the rigours of commercial usage,
quite apart from any future needs of servic-
ing.

The next things to catch my eye were the
two toroidal 100 volt line output transform-
ers bolted snuggly to the base of the chassis
on one side of the unit. At the other end of
the chassis is the toroidal 240 volt to low
voltage power supply transformer, which is
neatly boxed and screened, and balances
the overall weight distribution. These trans-
formers, although more expensive than the

and female XLR three-pin sockets for bal- | celled when used in push-pull circuitry.) | conventionai ‘E-core’ transformers thatp
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MEASURED PERFORMANCE GF : MURRAY AMPLIFIER TYPE MA 534
SERIAL NO: 46

100V OUTPUT VIA TRANSFCRMER

FREQUENCY RESPONSE (-3dB re | watt):

Input to Aux = 0.5V Nol Left 14.4 Hz to 18.0kHz
No 2 15.1 Hz to 19.8kHz
SENSITIVITY (for | watt in 100 Ohms) :
Left Right
Auxiliary 190 mV 182 mV
HARMONIC DISTORTION :
AT RATED POWER OF 1.0 WATTS INTO 100 OHMS
100 Hz I kHz 6.3 kHz
2nd 102.6 100.6 93.3
3rd 96.7 103.3 98.6
4th 117.9
5th
T.H.D.. 0.0016% 0.0011% 0.0025
AT RATED POWER OF 100 WATTS INTO 100 OHMS
2nd 70.9 90.9 94.:2
3rd 74.5 91.2 101.1
4th 78.2 - 109.0
5th 82.5 108.4
T.H.D. 0.053% 0.004% 0.0022%

1EC HIGH FREQUENCY TOTAL DIFFERENCE FREQUENCY DISTORTION
8kHz and 11.95kHz mixed 1.1
At rated power 0.0036%
At | watt 0.0021 %

8 Ohms OUTPUT

UNBALANCED INPUT LCCAL GAIN CONTROL

FREQUENCY RESPONSE (-3dB re | watt):

Tone Controls Defeated

Input to Aux = 0.5V CH I 140 Hz to  55.0kHz
CH 2 140 Hz to  52.5kHz
SENSITIVITY (for | watt in 8 Ohms) : CH1 CH2
Auxiliary 166 mV 168 mv
INPUT IMPEDANCE (@ ikHz) : Left Right
Auxiliary 11.0k ohms 11.0 k ohms

OUTPUT IMPEDANCE (@ lkHz2) : 235 milliohms
NOISE & HUM LEVELS (re | watt in 8 ohms) :

Input 0.5 V 94 dB(Lin) 89 dB(A)
Input 168 mV 89.5 dB(Lin) 85 dB(A)

HARMONIC DISTORTION :
AT RATED POWER OF 1.0 WATTS INTG 8 GHMS

100 Hz | kHz 6.3 kHz
2nd 98.8 100.7 91.9
3rd 110.2 - 97.8
4th 117.2 - &
5th 116.1 - -
T.H.D. 0.0013% 0.0009% 0.0028%
AT RATED POWER OF 100 WATTS INTO 8 OHMS
2nd 102.5 103.8 91.8
3rd 96.3 99.6 92.9
4th 120.1 120.5 104.5
5th 117.0 - -
T.H.D. 0.0017% 0.0012% 0.0035%

IEC HIGH FREQUENCY TOTAL DIFFERENCE FREQUENCY DISTGRTION
8kHz and 11.95 kHz mixed .}

At rated power 0.003%

At | watt 0.0021%

MAXIMUM OUTPUT POWER AT CLIPPING POINT (IHF-A-202) :
(20 mS burst repeated at 500 mS intervals) 100V p-p
156 watts

-+. Dynamic Headroom (re 100 watts) 1.9 dB
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might have been used, ensure that there is
minimal flux leakage and inductive mains
pick-up within the confines of the unit.

At the base centre of the chassis is a
beautifully constructed, fully-protected
fibreglass motherboard on which all the in-
ternal protective fuses are located, and
which incorporates the Eurocard socket as-
semblies into which the two amplifier
boards are plug-mounted. These small
preamplifier boards are the heart of the unit
and are fed by a separate regulated supply
from that used for the output stage. These
particular circuit boards incorporate all the
innovative ‘loving care and design attention’
that Cyril Murray could bestow upon them.
They are undoubtedly examples of the most
advanced designs currently available in the
world.

If these amplifiers are the heart of the
unit, then their soul is within the two pairs
of large-scale hybrid circuits fabricated to
Murray Amplifiers’ unique design by
Philips at Hendon in South Australia. One
of the basic concepts that Cyril Murray es-
pouses is the use of op-amps instead of
resistors for feedback. In conjunction with
capacitors, resistors can result in variable
time constants. The results with the op-
amps are truly phenonemal.

The voltage preamplifiers also contain
the control resistors which measure the out-
put current being fed through the output
stage, and monitor each half cycle of cur-
rent to ensure that the pre-set limit is not
exceeded. In the event that it is exceeded,
the amplifier will automatically limit the
current drawn to a lower level and reset on
the next half cycle. If the half cycle draws
excessive current, it will similarly limit and
thereby the process continues until the
overload, or short circuit, is removed.

This particular protection feature is very
important in professional applications,
especially where the user insists on the am-
plifier continuing to operate, even at a
lower power level. Similarly, professional
users normally insist on amplifiers resetting
themselves without attention. Both of these
requirements are neatly met by this ampli-
fier.

The amplifier chassis also contains sur-
face-mounted rectifiers, capacitors and
other components which are neatly
mounted in the classical manner and clearly
labelled for service identification. Each of
the separate modules is terminated in a plug
or socket to ease assembly, rapid mainten-
ance and general troubleshooting.

Although the amplifier features a reason-
able amount of conventional wiring, all of
this is properly clipped, harnessed and remi-
niscent of wiring in devices that I used to see
in this country in the late 50s and early 60s.

Objective testing
The basic amplifier is a fully balanced
transformerless design with a typical 26




1 ms/div

Measured performance of Murray amplifier
type MAS34, transient overload recovery test
(IHF-A-202). 10 dB overload re rated power into
8 ohms, both channels driven. Overload
duration: 20 ms; repitition rate: 512 ms.

50 ms/div

kohm bridging impedance and a return loss

of greater than 35 dB. The common mode:

rejection of the amplifier is well above
70 dB from 20 Hz to 20 kHz. This means
that the amplifier really can minimise earth-
loop problems in critical commercial situa-
tions where low level microphone circuits or
long cables are involved.

Although the designer makes a strong
point of the low distortion characteristics of
the ampilifier, the literature provided says
very little about its ability to drive low im-
pedance loads in the 1 to 2 ohm range. In
the unmodified form with the preamplifier
control resistors set to their normal posi-
tion, the amplifier can provide 180 watts
into a 2 ohm load which is the same value as
it will deliver into a 4 ohm load. Reset to
suit the 2 ohm requirement, the amplifier
can deliver close to 300 watts of power with
the current limit then being determined by
the printed circuit board tracks on the pre-
amplifier stage.

The amplifier is stated to be uncondition-
ally stable for all loads and frequencies and
is fully short circuit protected by means of
the protective relays contained on the con-
trol board. The basic parameters being of-
fered are obviously more high fidelity than
commercial in nature; the features of the
output and control circuitry are seemingly
just as appropriate for military or quality
control laboratory applications. The ABC
has specified these particular features for

the New Parliament House, Canberra in |

order to have a universal amplifier which

I discovered, exhibited an unexpectedly highP

will neatly fit into any possible application.

The frequency response of the unit is ob-
viously dependent on which of the output
circuits you select. In the case of the direct
line output, this is +0 —3 dB from 15 Hz to
52.5 kHz and is effectively ruler-flat from
50 Hz to beyond 35 kHz. The low fre-
quency slope has been deliberately tailored
to reduce the impact and potential danger
of dc offsets, which could otherwise destroy
speakers when they are connected.

The frequency response with the 100 volt
line output transformer selected is effec-
tively 15 Hz to 19.8 kHz for one channel
and 14.4 Hz to 18 kHz for the other chan-
nel. Whilst the low frequency response is al-
most exactly the same as that provided by
the direct line output, the high frequency
response commences its slow droop from
2.5 kHz and smoothly rolls over toa —3 dB
point just before the ‘magical 20 kHz’.
These results are in agreement with the
manufacturer’s claims.

The noise figure and output characteris-
tics of the amplifier were carefully mea-
sured relative to a 1 watt output with the
gain set for 0.5 volts input and separately in
the maximum gain position. In the 0.5 volt
input mode, the A-weighted noise figure is
—94 dB (which means that the figure would
be —114 dB relative to the 100 watt output
condition), whilst in the maximum gain
position, the A-weighted figure is —89 dB
relative to 1 watt (corresponding to
—109 dB relative to the 100 watt condition).

The shape of the third octave spectral
analysis was a little unusual featuring a step
in the noise curve between the 500 Hz and
630 Hz octave bands which, although
strange, was by no means audible or other-
wise disturbing. The harmonic distortion
levels at the 1 watt level exhibit delightfully
low total harmonic distortion (thd) figures
which are 0.0013% at 100 Hz, 0.0009% at
1 kHz and 0.0028% at 6.3 kHz. At the 100
watt level, the rise in distortion is absolutely
miniscule with a thd figure of 0.0017% at
100 Hz, 0.0012% at 1 kHz and 0.0035% at
6.3 kHz. All of these figures are exception-
ally good.

With the 100 volt line ouput transformer
connected, the variation in distortion is of
marginal significance. The thd figures at the
1 watt level are 0.0016% at 100 Hz,
0.0011% at 1 kHz and 0.0025% at 6.3 kHz.
At the 100 watt level, however, the increase
in distortion is much greater with the thd
figure rising to 0.053% at 100 Hz, 0.004%
at 1 kHz, but dropping to 0.0022% at
6.3 kHz. This drop in distortion at high fre-
quencies is achieved because of the fiitering
characteristics of the output transformer.

The IEC high frequency total difference
frequency distortion characteristics of the
amplifier initially proved to be something of
an enigma. The amplifier was straight from
the production line and, as | subsequently

Disco World pty td

Showrooms:

300 Main Street, Lilydale
P.O. Box 509, Lilydale, 3140
Melb. Vic. (03) 735-0588
673 High Street, Preston
(03) 470 5822

AMPLIFIERS
ZPE Series Il (600W) $2,450.00
DISCO MIXERS
Citronic SM 350 840.00
Arista with equaliser 350.00
JUMBO STROBE 2195.00
Scanner 150.00
HELICOPTER
2 ARM Spinner 2260.00
4 ARM Spinner 495.00
6 ARM Spinner $532.00
4 PINSPOT
iR Par 36 $52.75
@ Par 46 §70.79
MIRROR BALLS
g MB 008-8" $49.67
MB 012 $77.49
i) MB 014 $142.25
%\ MB 018 $150.41
MB 020 $181.10
SMOKE MACHINES
Great for Specilal Effects
Hand Held 240V $352.00

Dynamite Smoke 1200 Machine
Has remote control lead to
operate off-stage. We are so
excited about this that full money
back guarantee will be valid for 10
days from purchase date

Our own product $1800.00
Fluid— 1 iitre $15.00
MIRROR BALL MOTORS
AC 240V $37.30
Heavy Duty $99.40
ROLLING LIGHTS
8 x 4515 lamps $1,800.00
AUDIO CHASER
(DW4LC4000). $360.00
Musicolor and chaser all in onell
& Our own product
Cos 92_"__‘18
ccceotol Y @
COSMO J é
24 lamps P §2,200.00
Half Ball rotary light
6 lamps $580.00

LAMPS all colours, so cheapl

No warranty on BreakaQes
ES 240V 60W box of 25 75.00
BC 240V 40W box of 100  §77.00
BC 240V 25W box of 100  $75.00

Prices subject to change without
notice. Items for hire or sale.
Power Cords not included. Send
S.A.E. with 60 cents postage for
free price list.

Agent for Citronic gear! we have
Piezo tweeters, Etone speakers, Rope
lights and many other products.

ETI READER SERVICE 31
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frequency oscillation. As it transpired, this
particular unit had not been subjected to
the normal quality control checks and was
replaced by one that had. With the ampli-
fier cards replaced by “QA” checked units,
the performance was entirely different. The
distortion figures on the direct line output
were then measured at 0.0021% at 1 watt
output and 0.003% at the 100 watt output.
With the 100 volt line output transformer
connected, the distortion figures were still
only 0.0021% at the 1 watt level but rose
marginally to 0.0036% at the rated power.
The maximum power output at the clip-
ping point in accordance with ITHF A-202
test is 156 watts indicating a head room of
1.9 dB. The transient overload recovery
test indicates a very slight trace of asymme-
try on the first half sine wave (because of
the protective control circuitry) but the re-
covery was in all respects satisfactory.

Subjective testing

One of the most critical tests of an ampli-
fier is its subjective evaluation. This particu-
lar amplifier provides one feature which is
both unusual and advantageous. Because it
has a line input which is directly compatible
with a compact disc player and incorporates
a remote line amplification control achieved
through the use of a simple potentiometer, I
was able to evaluate the unit fed by a CD

IEC HIGH FREQUENCY TOTAL DIFFERENCE FREQUENCY DISTORTION
FOR MURRAY AMPLIFIERS MODEL MA 534
851 DIRECTLY CONNECTED LOAD
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INTRODUCING THE TIME-SAVER/MONEY-SAVER

For only $1,250 SMARTWORK™ lefs the
design engineer create and revise printed-
circuit-board artwork on the IBM Personat
Computer (or equivalent).

Forget the tedium of taping it yourself or
waiting for the technician, draftsperson, or
the CAD department fo get to your project.

SMARTWORK™ (Version 1.20) is the only

low-cost prinfed circuit-board-artwork editor

with ali these advantages:

0O Conductor spacing always cormect.

(] Lines don’t become 100 narrow.

{J Connecting lines do not infersect other
conductors.

O Automatically seeks and draws shortest
roufe between conductors,

00 Quick correction and revision,

1 Production — quality 2X artwork from a
pen-and-ink plofter.

O Prototype — quality 2X artwork from a
dot-matrix printer.

(0 Easy to leam and operate.

0 Single-sided and double-sided printed
circuit boards up o 10 x 16 inches.

O Multicolour or black-and-white display.

O Library storage and refrieval of your own
commonly used layouts and pinouts.
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CIRCUIT-BOARD-ARTWORK SOFTWARE

(0 Pen-and-ink plotters:
Houston Instrument DMP42, 52
Heglen‘ Packard HPGL 7470, 75, 7680,
b6l

0 Microsoft Mouse (optional), and other
compatibles.

This revolutionary software package

originates from the U.S.A. where it has a

proven record for reliability.

Entertainment Audio of Adelaide are

actually manufacturing the product locaity,

which has obvious benefits:

[ Quicker availability of new releases and
upgrades.

O Experienced engineers available to help or
answer enquiries.

O For a FREE TRIAL of SMARTWORK™ and
further information, ring (008) 88 8414.

[ Block movement for on- screen
cut and paste editing.

(1 Place fext on either board layer.

[0 Separate silk screen layer.

Entertainment Audio P/L

System Requirements (STMARTWORK™ A VILLAGE ROADSHOW COMPANY

Version 1.20)

0 1BM PC, XT or close compatible with
384K RAM, 2 disk drives.

(3 1BM Colour/Graphics Adaptor with RGB
colour or B & W monitor.
(J Epson MX/FX80/100 dot matrix printer.
ETI READER SERVICE 32

59 KING WILLIAM STREET,
KENT TOWN, SA. 5067
Phone (08) 363 0454

Representing WINTEK Corporation (USA)
in Australia




IEC HIGH FREQUENCY TOTAL DIFFERENCE FREQUENCY DISTORTION player connected directly to its input. The

speakers were directly connected to the out-
FOR Ml:oRgcYT;AMNP#'(:JISZERMSS";:;U?A 536 put. The lack of preamplifier or tone con-

trol circuitry thereby ensures that minimum
e R

distortion, noise and/or colouration results.

I chose a Sony CDP101 and a Yamaha
CD500 for the input devices and a B&W
801F monitoring system and Quad electro-
static speakers with Audio Pro sub-woofer
for the monitoring systems. Background
sound, even with one’s ear glued to the
speakers, completely disappeared and the
eeric sense of ‘being there’ was quite
uncanny,

Dvorak’s “Symphonie No 9" with Her-
bert von Karajan conducting the Vienna
Philharmonic Orchestra (DGG 415 509-2),
a truly exciting disc, generated a feeling of
presence that the amplifier revelled in (and
so did I). The amplifier provided a signal,
which was crystal clear without being clini-
cal or artificial in any way. The experience
was subjectively very rewarding.

: The Murray MAS34 amplifier is really
002 t3 i ; ‘something out of the box’. In the simpler
- o = hi-fi version (without the line transformer)
et ms Sa saes it is unquestionably one of the finest ampli-

— m%——ﬂi EF fiers currently available in Australia. It has
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specifically designed for monitoring

" PE'}K = P EAK VO':TS — discs without the need for a separate pre-
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Sit down, take a deep
breath, and relax!

Your Computer has just
taken the hassle out of “
buying a computer — ot vou SOMPUTER |

Brvivwed IBAYs AT ¢ 5
hmed'
Sames Mochines o

Available at your Newsagent now!

Or simply send $4.50 plus $1.50 post and packing to The Federal Publishing Co,
PO Box 227, Waterloo 2017 NSW. _
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GET smART

One of the CAD packages around today that puts a sparkle in
our draftsman’s eye is the lower costing smARTWORK
package. Another is PROTEL PCB. Over the next two months
we review these packages, starting this issue with

smARTWORK.

Tony Pugatschew

Tony Pugatschew is lecturer in Physics at
the South Australia Institute of Technology
at The Levels, Adelaide.

»

COMPUTER AIDED DESIGN or CAD
is one of the most revolutionary tools
available to our modern technological
society. In the hands of a race that has
both vision and purpose the CAD ap-
proach means that high quality technologi-
cal products can be efficiently designed
and brought into production.

In a previous article (ETI, July 86) we
mentioned that CAD has been slow to
take off in Australia. This is hardly sur-
prising. CAD techniques are used by tech-
nicians, but Australia has 10 times more

lawyers than scientists. Accounting, data-
base, pretty presentation graphics and
wordprocessing packages have naturally
ieceived more market attention. Another
point is that 60 per cent or so of Austra-
lia’s manufacturing industries are classed
as being small, too small to justify an ex-
pensive, dedicated CAD system. It is ob-
vious that small bureaux and personal
puters must supply CAD assistance to
these industries.

Since computer aided design is merely a
tool, the capability of the package must be

related closely to the task at hand. For ex-
ample, if we restrict our attention to pack-
ages based on IBM-PCs or the biologically
inaccurate term ‘clones’, we can find gen-
eral drafting packages such as Autocad,
Cadplan, Versacad used extensively. Be-
cause these products are general systems

they can be adapted to provide symbol li-,

braries for specific uses such as in archi-
tecture, town planning, electronic dia-
grams, etc. Electronic simulation and de-
sign packages such as P-SPICE, Microcap,
Micrologic can be used to design and test
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complex electronic systems.

Most modern electronic equipment
relies on the placement of the relevant
components on a printed circuit board.
The design of this board is a marriage of
many parts of the human intellect. For in-
stance, the circuit must be designed, com-
ponents placed to minimize production
hassles, the interconnecting tracks must be
placed or routed and the whole complex
design must be checked. It comes as no
surprise that computer aided techniques
have replaced many of the past ways of
designing and laying out boards. Previous-
ly, projects were handled by draftspersons
who huddled over a light box sticking
down tracks and pads. Changing a section
of a layout because of design errors or the
introduction of extra components meant
redoing sections of the layout, with conse-
quent irritation and frayed tempers.

Computer based packages differ in the
complexity and price. The lower priced
packages rely on the operator to place
components and lay the tracks. Higher
priced packages can do the placements
and routing automatically. These systems
can also work directly from a schematic
and hence are preferred tools when deal-
ing with complex, high density boards. In
this article, and another next month, we
discuss the two lower priced products
sSmMARTWORK and PROTEL-PCB which
can be used for a variety of designs by
relatively untrained operators.

It is important to introduce several
terms that will be used extensively in this
article. Thankfully, both the American de-
signed smARTWORK and the locally pro-
duced PROTEL-PCB have standardised
on the use of these terms.

Component side of the board: The upper
side of the board where the components
are placed. Lettering may be placed on
this side and, obviously, it is referred to as

the component side text.

Solder side of the board: The underside of
the board where the components are
soldered.

Pads: Circular or rectangular copper areas
where components are placed and sol-
dered on the solder side. The pads are
usually available in different dimensions
and are placed on a fixed grid of 0.1
inches.

Pin throughs or vias: Small pads that per-
mit a track to swap from one side of the
board to the other.

Component overlay or silkscreen layer: It
is good practice for ease in loading the
final board to have a component overlay
silkscreened onto the component side.
Outlines and component numbers that are
similar to the circuit diagram can assist in
debugging the board.

Solder mask: The component overlay is
usually printed on a coloured epoxy coat-
ing on the board (usually green). This
coating is insulating apart from the pad

areas so it prevents solder bridges, etc,
shorting out tracks. The mask also assists
in the production of boards by flow sol-
dering methods.

Pad master: A plot of only the pads on
the board. This is necessary to produce
the solder mask.

Edge connectors: These are self explana-
tory apart from the crazy choice of con-
nector spacing. For example, most boards
have 0.1 inch spacing between connector
fingers but STD bus boards have 0.156
inches.

SmMARTWORK

This software package is probably the
carliest attempt to produce a reasonably
priced and simple to use system to design
pcbs. The product is produced by the
Wintek Corporation which is mainly in-
volved in the production of microproces-
sor boards for industrial control applica-
tions. Since a package was not available
that combined the desired features on a
PC, some of the engineers and computer
staff decided to write their own version
and hence snARTWORK was born.

smARTWORK differs considerably
from drafting systems that are extended to
pcb design since it offers an elementary
form of auto routing.

To quote the manual, the program “‘un-
derstands electrical connections”. If two
conductors or pads are to be joined, the
user defines the start and end locations
and the program will automatically find
the shortest route and draw an appropri-
ate track. This track will not cross other
conductors on the same side of the board,
and will make numerous bends and turns
if necessary. However, the operator can
define a path if necessary.

Screen operation is also different being
based on a raster display which means that
the layout can be smoothly panned
through the working window.

smARTWORK can handle the designp

TABLE 1. SUMMARY OF smARTWORK

Placement accuracy of components .....
Grid size .
Maximum pcb size ..
Zoom window size
Pad sizes ....
Library of common outline
Dip pad size ......
Edge connectors ..
Track sizes
Plot scales ...........
Printer support ..
Plotter output ..
Multilayer boards
Plotters supported
Documentation ...
2 Floppy drives
Colour graphics adaptor
Colour monitor

Microsoft mouse
Demonstration disk available

50 mil
................................. 10 x 16 inches
complete board, working window
..... 62, 75 mil round or square
... designed by user with block commands
TG T 62, 75 mil round
selected with fat cells only
one size 80 mil
... 2:1,1:1 or variable for pen plots
................... dot matrix plot on Epson printers
pad master, component, solder and silkscreen
.................................. 2 layers
HP and Houston series
manual, disk 384K RAM
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of single or double sided printed circuits
and provides a silkscreen layer for a com-
ponent identification. To minimize de-
fects, smARTWORK enforces certain
minimum track spacings. A summary of
smARTWORK capabilities is given in
Table 1. The completed layouts can be
plotted on most plotters and test plots
suitable for prototypes can be generated
on dot matrix printers.

Getting started

The peb editor is started with the EDIT
command. The smARTWORK logo is
then displayed with version and serial
number. A blank work screen then ap-
pears with a lower status line indicating
current cursor position, board side and
cursor offset.

smARTWORK commands are either a
command line input with text, a display-
control function invoked with the ALT key
and a function key, or single stroke key-
stroke functions with the function key.

smARTWORK commands are entered
by pressing ENTER or RETURN. A prompt
line showing COMMANDS will appear and
the command can be entered. Most of the
smARTWORK features are divided be-
tween the function keys which perform
pad, track and screen display options, and
command word entries which perform

component insertion and block moves.

Moving around the working window is
done with the arrow keys or with the
mouse. The screen continually pans or
moves with no need to use ZOOM or
SCREEN RECENTRE command. This indi-
cates a different presentation strategy
from the PROTEL-PCB. A short discus-
sion of features is useful at this time.

Pads and edge connectors

smARTWORK offers two types and
sizes of pads: 62 mil and 75 mil round and
square. When placing a pad on any layer
using the F3 (place pad) key, smART-
WORK will create a 62 mil pad on both
the solder and component sides. If F3 is
pressed again when the cursor is over an
existing pad the pad’s size and/or shape
will change to the next combination. The
video display shows the appropriate shape
for round and square pads, but due to the
limited resolution of the display, no dis-
tinction can be made between 62 and 75
mil pads.

The status line indicates the pad size so
a check can be made on the selected pad
at a certain point. It is possible to change
the default pad size when the editor is
commenced by typing >EDIT-P75r for use
of 75 mil round pads. Pads are removed

by placing the cursor over the pad and |

pressing F4. The placement of pads can be
assisted by using the ALTF9 key to turn on
a dotted grid based on a 50 mil spacing.

Repetitive pad shapes such as DIPS and
SIPS can be inserted from the COM-
MAND line by entering, for example, DIP
S 28 6 for a dual in-line IC package of 28
pins running south with 0.6 inch between
centres. Pin 1 is shown as a square pad
and an overlay outline is automatically
drawn on the silkscreen layer. The DIP
outline normally appears as a rectangle
with a notch at pin 1. Smaller DIP separa-
tions of 0.1 or 2.0 will appear outside of
the two rows.

If a nonstandard pad combination is
used then this unit may be repeated with
the block features that will be discussed
later. The construction of edge connectors
is constrained to the minimum grid spac-
ing of 50 mils and can be made from a
‘Fat Track’ or placing fat bits with the F5
or F7 commands respectively.

Elementary track laying

There are three working layers in
smARTWORK: the component side, sol-
der side and overlay or silkscreen side.

The colours of the various layers can be
selected by several means. By pressing the
ALT-F1 key, the user is able to switch be-
tween a single layer displayed in one co-
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lour. ALT-F2 toggles the intensity of the
background colour. ALT-F3 permits two
palettes of colour to appear on the screen:
red, yellow and green, or magenta, cyan
and white. ALT-F4 displays switches the
background from black to blue and ALT-5
displays two or three colours at one time.
The colour of the active layer can be se-
lected with the ALT-F6 combination. Fi-
nally, ALT-F7 permits the entire 10 by 16
inch design screen to be viewed at once in
monochrome. This is a poor resolution
view but can be useful to see if extra com-
ponents, etc, can be added.

The working layer is selected by using
the — and + keys. For example, if we are
working on the solder side or lower layer
and the + is pressed we will move to the
component layer. Another + entry will
move to the silkscreen layer. This logical
system will then cycle up and down the
layers without any problem. The selected
layer is displayed on the status line as SIL,
COM or SOL to remove confusion.

To start a track place the cursor on the
start point and press F1. The normal
square cursor is replaced with a small
three line block to indicate that routing
has been selected. The cursor is then
moved to the destination point and F1 is
pressed again. Depending on the complex-
ity of the track the shortest path track is
drawn between these two points automati-
cally.

In the initial stages of the layout when
the board is devoid of tracks this does not
produce the best pcb design. The tracks
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tend to be too close to pads, and use
many sharp bends and turns. The user can
manually place a track by going to the
start point, pressing F1 and then moving
the cursor and repeating the F1 command.
Comparisons of these two methods are
shown here. The current version of
smARTWORK has considerably opti-
mized track laying algorithms but lengthy
and tortuous paths may still occur.

A track section may be replicated with
the track copy function by pressing the F8
key. The previous track will be repeated.
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A comparison of auto and manual routing.

Text placement

Text can be placed on any of the layers.
Obviously, text on a signal layer will be
etched in copper and overlay text will be
printed in ink. To place text, move to the
desired layer (using the + or — keys).
Move the cursor to where the text will
begin and enter the command line>TEXT
X.

The x is the compass direction of text
with respect to the cursor and can be n, s,
e, w, the default compass direction is on
the solder layver and e for the component
and silkscreen layers. That is, the text is
automatically mirrored on the solder side.
If no x term is specified, the text is as-
sumed to be mirrored or in the American
vernacular “wrong-reading”. It would be
interesting to see the Japanese or Taiwa-
nese translation of this term. Text can be
removed by placing the cursor on the text
and using the F2 key (remove route func-
tion) or the right mouse button. Text is
available in one size and existing text can
be moved or rotated only with the block
option.

AREA FILL command

The FILL command fills a specified layer
of a block or the smallest rectangle that
completely encloses the non-empty portion
of the workspace with fat cells. To invoke
the FILL command enter COMMAND>-
FILL 1. Removal of a filled block can be
performed with the -FILL command.

Block commands

The block concept allows greater flex-
ibility in manipulating areas of the layout.
A block is a set of three congruent rectan-
gles, one for each layer that defines a sec-
tion of the workspace. To mark the first
corner of the block, the cursor is placed atp
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the point and the F9 (mark block) key is
pressed. If the status line has been toggled
off, then it will appear, and the word
BLOCK will be displayed. The other cor-
ner is marked by moving the cursor to the
point and pressing F9 again. The marked
block appears in reverse video. The nor-
mal video is restored when the cursor is
moved away from the marked block. The
SAVE command will then save this block
and the LOAD command will load in a
saved block. The MOVE and COPY com-
mands will permit the marked block to be
manipulated on the screen. It is important
to realize that the interconnecting tracks
to the marked block are not dragged with
the block.

Preparing final artwork
smARTWORK supports both plotter
and printer output with special programs
for these functions. The plot program in
normal use will prompt for a layout file,
communication port and plotter type. The
program also generates a plot file if the
communication port is replaced with a file
name. A temporary intermediate plot file
can also be created that, when executing,
minimizes the delay in plotting. This re-
moves problems of ink drying in the pen.
Command line options select trace
widths with the PLOT -w 16 (16 mil
trace); the trace separation is 17 mils in
this case. The PLOT — w 20 command
plots 20 mil lines and 15 mil spacing. The
border which is drawn around each plot
can be suppressed and the baud rate can
be selected with the PLOT -bx command.
The plot can also be scaled to other mag-
nifications with the PLOT -sf command.
The primary use of this scale factor is to
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Dot matrix printer output.
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Plotter.

allow minor axis-by-axis adjustments to
plots to compensate for linear errors in
the plotter.

The dot matrix plotter commands are
similar to the pen plotter commands. A x1
check plot can be selected and drawn with
a rotated presentation with the DOT -r0 or
DOT -r90 command.

The plotting program offers some very
sophisticated features. Pads are shaved to
maintain the conductor-to-conductor spac-
ing and both the plot and dot programs
will fillet or tear drop the junction of a
diagonal trace and a fat cell. This occurs
in the pen plot files and also the dot ma-
trix 2:1 plot.

Extra commands

smARTWORK features some extra
commands it pays to be aware of. The
STAT command provides the user with in-

formation about the current layer: the ap-
propriate board area to be plotted, the
number of each type of pad, the present
and maximum number of text characters,
the pad, the present and maximum num-
ber of text characters, the number of
holes, the estimated area of copper to be
used, and the appropriate space to save
the file on disk. This information may
be useful in estimating the cost of the
board.

The COLOR command allows the user
to control the colours of all the layers.
The final command allows the board to be
cleaved or cut about a certain axis in
order to squeeze in extra components.

The command is CLEAVE d,w where d
indicates the compass direction and w
specifies the cleft width in numbers of
50 mil units. Electrical connections are
maintained across the cleft with thin cells.
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Australian supplier.

Version 1.2 revision 3 is supplled on a single disk with a complex software protection scheme. The
local distributors manufacture the disks In Australia and promise speedy replacement if the master
disk Is damaged. Upgrades to new versions cost in the order of $50 and are available from the
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Want a challenging career with
real job security and continuous
career development? It's yours with
Telecom Australia, the organisation
responsible for Australia’s rapidly-
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network.

We are looking for skilled,
motivated men and women who
can help us establish, maintain
and operate the latest
telecommunication technologles
in the Sydney city region. In
particular, we need specialists in
the fields of:

¢ Digital/analogue data and voice
transmission

PABX installation and
acceptance testing

Instaliation or maintenance of
subscriber equipment ranging
from single service telephones
to complex PABX switchboards
and intercommunications
systems,

Installation or maintenance of
switching equipment and
transmission systems ranging
from step by step and ARF
Crossbar to processor controlled
systems.

Qualifications needed

You'll need to be an Australian

citizen or a permanent resident of

Australia, and possess one of the
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Mechanic or Radio Tradesman.
Electronics and Communications
Certificate or Electronic
Engineering Certificate and four
years' relevant experience

¢ Trained as a Telecommunications
Technician or
Telecommunications Tradesman
with Telecom Australia
Appropriate B or C level
Certlficate Examinations of the
City and Guilds of London
Institute.

Promotion opportunities

Telecom Australia offers motivated
people excellent opportunities to
qualify for advancement to the
Technical Officer structure and
beyond by way of external
Certificate studies or Telecom's
training program.

Salary and Benefits

We offer a negotiable salary range
of $17.865 to $21,614 pa
depending on your qualifications
and experience. Benefits include
security of employment, a career
structure, superannuation after a
qualifying period, generous leave
entitiements including maternity
leave and a nine-day working
fortnight.

Interested?

Call the Sydney Recruitment
Oftficer, Telecom Australia, on
(02) 2669290 or call in person to
the 15th Floor, 309 Kent St,
Sydney.
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ABOVE AND BEYOND

— the R7000 from Icom
R R ST

lcom seems to release a new product before the old one has
time to cool. The latest in its range will cover up to 2 GHz. Is

this the definitive scanner?

Andrew Shipley

THE R7000 is not your usual run-of-the-
mill scanning receiver. It is aimed at the
home user, and has many of the bells and
whistles that the smaller portable machines
lack.

It’s most unusual feature is a bandwidth
that goes all the way up to 2 GHz.

Is there much interest in the gigahertz
bands? About the only use of the band be-
tween 1 GHz and 2 GHz is the 1296 MHz
amateur band but there are still relatively
few of these stations operating. By nature
these frequencies require specialised recep-
tion equipment, high gain parabolic anten-
nas, low loss coaxial feeders and propaga-
tion characteristics that dictate highly direc-
tional line of sight transmission paths.

Microwave transmission links used by TV
stations might be a target. They are typical
of this sort of operation. But as these are
point to point contacts, unless you are situ-
ated in the link path, you are unlikely to
hear anything.

Andrew Shipley is technical consultant
with Associated Calibration Laboratories.

Frequency and sensitivity

Until now the highest coverage in a com-
mercial scanner was that of the AOR AR-
2002 (see April ETI) from 25 to 1300 MHz
with two bands 25 to 550 MHz and 800 to
1300 MHz.

The R7000 has two gaps, one at 87.5 to
108 MHz (FM broadcast) and the other be-
tween 1000 MHz and 1025 MHz, the latter
being a function of the design. We under-
stand that receivers covering the FM broad-
cast band will be available but with a differ-
ent duty rate.

With this sort of frequency range it’s pos-
sible to tune to a variety of stations: CB,
amateur, aircraft, marine, emergency ser-
vices, government and television bands
being some of the possible choices.

All modes are catered for, FM in three
bandwidths (6 kHz, 15 kHz or 150 kHz),
AM and both sidebands. These are coupled
with a choice of tuning increments from 0.1,
1, 5, 10, 12.5 and 25 kHz to give the re-
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ceiver excellent coverage.

In previous articles we have pointed out
that manufacturers can be somewhat mis-
leading when quoting sensitivity specifica-
tions. To be strictly correct, sensitivity must
be quoted at a specific frequency mode and
bandwidth for a given result (S/N or
SINAD). An example of the correct way of
stating receiver sensitivity is 0.5 uv FM
(6 kHz, B/W) at 140 MHz for 12 dB
SINAD.

Icom appears to be fairly confident, as it
has quoted sensitivity with all these above
parameters included. There are two bands,
25 MHz to 1 GHz and 1240 to 1300 MHz,
with no specifications between 1000 and
1240 MHz or above 1300 MHz.

The manufacturer includes no specifica-
tions above 1300 MHz and the reason for
this became readily apparent upon investi-
gation. The receiver has very poor perform-
ance here. Although it’s difficult to design a
receiver front end capable of covering
25 MHz to 2 GHz it’s not impossible given
the jumps in receiver technology that have
occurred of late.

Internally generated spurious signals, or
‘birdies’ as they are commonly known, are
present in most receivers to some extent,
but the R7000 was disappointing in the large
number that were apparent (see test re-
sults).
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Receiver set on 500 MHz; measured with -
HP141T spectrum analyser, scan width: 0-2 e s o
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Receiver set on 1500 MHz; measured with
HP141T spectrum analyser; scan width: 0-2
GHz, 100 kHz BW, ref -30 dBm. . =+

Spurious outputs from antenna terminals.
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There were quite a few of these signals =
that had equivalent signal levels in excess of .
5 uV particularly above 1000 MHz. Whilst - == o
scanning, these birdies can cause the re- 7
ceiver to stop scanning and remain stopped. : =
This can, in most cases, be overcome by set- — FEEE
ting the squelch level higher, but due to the =
strength of some of these signals this is not
always possible. L=
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Features

Our test unit came with the optional
voice synthesizer that announces the oper-
ating frequency when the front panel speech ===
button is depressed.

Whenever the squelch is opened the
voice synthesizer announces the frequency >
through the tape jack as well. This tape jack
is normally used for recording. —_———==

Optional infrared remote control opera-
tion is available for those without the incli- ——
nation to leave the comforts of their lounge =sgas
chair when using the receiver. Our unit was ;
not equipped with this option so we unfor-
tunately cannot comment on its use.

Frequency control is via the data key-
board or the frequency spinwheel. There
are six switch-selectable frequency incre-
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ments. The number of possible combina- | stronger than the level indicated on the S | 900 and 1200 MHz. It comes complete with
tions of frequency scanning is impressive | meter to be heard. This is a feature found | a length of coaxial cable, is 1.7 metres high
and caters for all types of listeners. only in expensive commercial equipment | and weighs just 1 kg.

In addition to these there is the voice scan | and is a most pleasing addition. Is extremely well constructed. On air
control (VSC) which will, when scanning, Some of the other features are attenuator | operation is excellent, giving good results
lock only on channels with audible voice sig- | switch, dial lock, dimmer, scan delay, scan | pulling in marginal signals all across the
nals. speed, S meter, frequency centre meter and | band.

Ninety-nine memory channels are avail- | noise blanker. As the antenna is one of the most impor-
able with channels 80 through 99 dedicated The test receiver was supplied with | tant considerations when assembling a com-
to the auto memory write function. Icom’s new AH-7000 Super Wideband Om- | munications facility those of you wanting to

The squelch control has a dual function. | nidirectional Antenna. This antenna is a | upgrade from a bent coathanger should
The first half turn of the knob is the usual | discone which covers the range of 25 to | look no further. The AH-7000 is an excel-
noise squelch but the latter half is a signal | 1300 MHz on receive and can be used with | lent all round antenna with an RRP of $199
strength squeich allowing only signals | a transmitter up to 200 W on 50, 144, 430, | approximately. >
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COMMUNICATIONS REVIEW

Technical

The R7000 is not a technological break-
through, just an extension of existing de-
signs. The front end of the receiver, without
a doubt the most important section of any
wideband unit, is fairly standard with
switched bandpass filters feeding a discrete
wideband rf amplifier. It’s disappointing
really, considering the hybrid devices avail-
able now.

Operation above 1 GHz is achieved by
inserting an extra high-pass filter and mixer
section that converts the incoming signal
back down to the 25 MHz to 1 GHz band (a
simple down-converter). Not a particularly
adequate technique as can be seen by the
sensitivity and spurious signal figures above
1300 MHz.

Two different local oscillators are used to
give two IF frequencies, one of 778.7 MHz
for the 25 to 512 MHz band and one at
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266.7 MHz for the 512 to 1 GHz band. Fol-
lowing this is a standard arrangement of
bandpass filters and the AM, FM and SSB
detectors with their associated bandwidth
sections.

All functions are under microprocessor
control with the CPU having an RS232 in-
terface output and control lines for the
options of remote control and speech
synthesizer.

On air operation

Operation of all controls is precise and ef-
fective with a well layed out front panel. As
with all the equipment from this manufac-
turer the receiver is attractive with all
switches and knobs marked clearly. The
general appearance, shape, etc, follows the
format originally set with the 1C701 trans-
ceiver series some years ago.

Subjectively, reception was clear al-

though it takes some time to familiarize
oneself with the numerous ways of scanning
and memorizing frequencies. The receiver,
when operated with the correct antenna ar-
rangements, gave excellent results on any of
the commonly used VHF-UHF frequencies.

Overall

The Icom IC-R7000 has more functions
and extra features than any of the wideband
communications receivers/scanners on the
market today. It’s neat externally and well
designed internally with most of the rf front
end sections in individua! shielded assem-
blies. It is a well presented unit and with an
RRP of $1850 (approx) it would be most at-
tractive to those Icom black box collectors
who want a receiver with the lot. Now if it
also covered below 25 MHz it would be one
hell of a box! Maybe next year? [ )
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Introducing a Professional Scanning Receiver
at an Affordable Price.

25-1000 MIHz Plus

ICOM announce a scanning receiver
that offers professional perform-
ance with IC-R7000 advanced tech-
nology - 251000MHz coverage, multi-
mode operation and a sophisticated
scanning and recall system.
IC-R7000 covers aircraft, maring,
business, FM/AM broadcast, amateur
radio, emergency services,
governmentand television bands.
ICOM IC-R7000 has many out-
standing features.
¢ 99 MEMORIES: You can store up to
99 of your favourite frequencies
forinstantrecall. Memory
channels can be called up by
simply pressing the memory
channel knob or direct through
the keyboard.
e KEYBOARD: Tuning can be quickiy
achieved by selecting precise
frequencies directly through the

Please send me details on:

Senders details:
NAME _ii
ADDRESS _

PHONE:__ (BUSINESS).
POST TO: ICOM, 7 DUKE STREET, WINDSOR, VICTORIA 3181. PH: (03)5297582.

Allstated speciﬂcatlonsareapproxlmateano subject to change without notice or obligation
JCOM customers should be aware of equipment not purchasedat authorized ICOM Austraila Agents.
This equipment is not covered by our partsand labour warranty.

IC-R7000 keyboard or by turning
the main tuning knob.

e SCANNING: Instantaccess Is provided

to commonly used frequencies
through the scanning system. The
Auto-M switch enables signal
frequencies to be memorized
while the IC-R7000isin the
scanning mode. Frequencies that
were in use can be recalled at the
operator's convenience.

An optional voice synthesizer
automaticaily announces the
scanned signal frequency to ease
problems with logging.

e MULTI MODE: Push button
selection enables FM wide/FM
narrow/AM/SSB upper and lower
modes to bereceived.

e 6 TUNING SPEEDS: 01,10,5,10,125

and 25kHz through knobselection.

__|IC-R7000 DlCOM 's full range of communications equipment.

_POSTCODE
(HOME)
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frequency coverage
(no additional module required
@ forcoveragetoapprox.2.0CHz)

e ADVANCED TECHNOLOGY

CONSTRUCTION: The IC-R7000 has
dual colour fluorescent display
with memory channel readout
and dimmer switch.

Dial lock, noise blanker, combined
S-meter and centre meter.
Optional RC412 infrared remote
control operation. All the above
professional features are pro-
duced in a convenient, compact
unit of size:

Height 282mm
width  286mm
Depth 276mm

e Specifications guaranteed from

251000 MHz and 12601300 MHz.

No additional module is required
for coverage to approximately
2000MHz. No coverage is available
from 10001025 MHz.

1ICOM 3353
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ATOMIC FUSION
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power for the millenium

Alan Concannon

Scientists and engineers have dreamed about atomic fusion
since the days of Einstein. It will make the ultimate power
source. But ‘twixt the dream and its realization are some

formidable problems.

THE RESULTS OF 30 years of concen-
trated research on fusion reactors is at last
bearing fruit. Around the world, scientists
are cautiously optimistic that their labours
will be rewarded in the forseeble future.

Predictions by leading R&D engineers in-
dicate that by the year 2010 fusion reactors
should be in place on a commercial basis.
The cost will be comparable to conventional
coal or oil fired stations, but the energy
source will be inexhaustible and the polu-
tion negligible.

If this is so, then fusion will be coming on
line none to soon. Power generation is shap-
ing up as a major problem. There is fear of
nuclear fission, and events at Chernobyl
have not eased anyone's anxiety. There is
the cost and decreasing availability of oil.
Coal is controversial because of its products
of air polution and CO, build up. Atomic
fusion will solve all these problems.

What is fusion energy?

The raw material for fusion is simply sea
water. This is plentiful and globally distrib-
uted. Its inexhaustible quality is an advan-
tage fusion shares with solar power. How-
ever, on a cloudy day solar cells deliver little
power. Fusion energy is far more reliable.

The seas contain enough deuterium to
power the world with fusion energy for mil-
lions of years. Tritium, the other basic fuel
in fusion reactors, is bred in the reactor
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itself and is therefore also unlimited in
quantity.

In a fusion reactor, nuclei of deuterium
and tritium (both isotopes of hydrogen) are
fused at an intense temperature. In the pro-
cess, a portion of the mass of the nuclei is

|

converted into enormous amounts of energy |

in the form of neutrons and alpha particles
that break-off at high speed from the fusion
reaction. The alpha particles bombard and
are stopped by the wall of the reactor cham-
ber. The speeding neutrons pass through
the wall, colliding with and being stopped
by lithium atoms in a blanket surrounding
the reactor wall. The collisions produce tiny
fission reactions that have tritium as a by-
product. The tritium is then recycled with
more deuterium (from the sea water) to fuel
and maintain the energy giving reaction.

The collisions produce intense heat, ap-
proximately 100 million degrees Celsius.
The heat is then transferred by a heat ex-
changer system to produce steam for con-
ventional turbine generators. Although
tritium is radioactive, it is only one thou-
sandth as radioactive as uranium in fission
reactors. Tritium has a short life of 12.7
years and does not concentrate or linger in
living tissue. Also, most of the waste ma-
terial is recycled back into the reactor —
environmentally it is benign compared to
fission fuel.

An extremely complex form of tech-

Towards fusion: hydrogen plasma discharge
in Rotamak rotating field experiments of Atomic
Energy Commission.

nology is needed to initiate, contain and
control a fusion reaction. The concept of
design is a simple one, but there are still for-
midable design difficulties to overcome.
Presently there are two methods on the
drawing board for generating a fusion reac-
tion — magnetic fusion reactors and initial
confinement reactors.

Magnetic fusion reactors

With this method gaseous deuterium and
tritium are injected into a reactor chamber.
There, the gas is heated to more than 100
million degrees Celsius. So hot, in fact, that
it exists in a fourth state of matter known as
a plasma. In this state the deuterium and
tritium nuclei fuse. Because there is no ma-
terial today which can withstand such tem-
peratures, powerful magnetic fields pro-
duced by magnetic coils surrounding the
chamber contain and compress the plasma,
suspending it in the vacuum inside the
chamber. The plasma is continuously
heated and refuelled. As it burns, neutrons
and alpha particles are emitted.

Initial confinement reactors

With this type of reactor a tiny, solid pel-
let containing frozen deuterium and tritium
is shot into the reactor chamber. As it en-
ters the chamber, laser or particle beams
bombard it through several portholes in the
wall of the chamber. They converge on the
pellet, injecting it with several trillion watts
of power. This vaporizes the outer surface
of the pellet causing an inward explosion.
The implosion fuses the deuterium and triti-



um. A strong pulse of neutrons and alpha
particles is immediately released. The cycle
continues by shooting pellets into the cham-
ber at the rate of five pellets per second.
Each pellet is approximately one cubic mil-
limetre.

Neutrons streaming from the pellet im-
plosion are stopped by jets of liquid lithium
forming a blanket inside the first wall.
Tritium is bred in the blanket and the heat
generated turns water in adjacent cooling
tubes into steam to drive a turbine.

Progress to date

The world’s most advanced operating fu-
sion reactor is at the Plasma Physics Labo-
ratory of Princeton University. On Christ-
mas Eve in 1982, the first plasma was gener-
ated in its Tokamak reactor. Since then,
plasma currents of more than one million
amperes and lasting longer than a second,
have been routinely generated. Researchers
at Princeton are optimistic and expect to
reach break-even energy production by
1986.

Break-even energy production is defined
as the level at which energy generated by
the fusion reaction is equal to the energy re-
quired to sustain the reaction.

During 1983, the joint European Torus, a
Tokamak funded by the Commission of the
European Communities, produced and con-
fined its first test plasma. Since then plasma
currents of more than 1 million amperes
have been produced in the test device at the
British Atomic Energy Authority’s Culham
Laboratory. They hope to achieve break-
even energy production by 1989.

On 3 November 1983, scientists at the
Massachusetts Institute of Technology
USA, using its Alcator C Tokamak test
reactor, achieved for the first time condition
critical to break-even energy production.
Using a deuterium plasma a 17 million de-
gree Celsius plasma was contained for 50
milliseconds. Energy break-even would
occur at the same condition in a deuterium

tritium plasma, if the temperatures were
raised to 100 million degrees. This particu-
lar reactor is not designed for the higher
temperatures.

The foregoing test reactors are not fitted
with first walls, blankets or cooling systems.
They are designed only to produce scientific
data about plasmas.

Engineering problems

Present design and testing has been fo-
cused on generating plasmas in test devices.
Other major areas which still need design-
ing are the first wall of the reactor, the blan-
ket and the cooling system. These, together
with the so-called drivers (these first ignite
the fusion plasma), are all scheduled for in-
clusion in the engineering test reactors that
will be built in the 1990s. At this stage, it is
envisaged that the potential of fusion for
economic power production will be clearly
defined.

In the next two years, the fusion projects
must achieve break-even energy produc-
tion. To do this, stronger magnetic fields in
the magnetic fusion reactors have to be con-
fined for longer periods and temperatures
nearer 100 million degrees Celsius must be
reached. But once the major obstacles of
achieving break-even energy production are
overcome the other design problems can be
tackled in detail.

The high temperature involved in fusion
reactors is an obvious problem. Fusion
scientists have known for some time that
materials to contain these high tempera-
tures (100 million degrees C) would prob-
ably limit fusion-reactor development more
than any other single item. The choice of
materials for the first wall is also critical.
This wall is continually bombarded with
high-energy neutrons — energies of 14 mil-
lion electronvolts are expected in most com-
mercial reactors. Such a barrage makes the
wall brittle and radioactive over time.

Austenitic steel (one of many steel alloys)
has been considered, because it can with-
stand neutron bombardment. Studies have
shown that austenitic stainless steel could
withstand a 14 MeV neutron flux of five
megawatts per square metre for up to five
years. A modified austenitic stainless steel
has been developed at the Oak Ridge Na-
tional Laboratory in the USA that has with-
stood a 3.5 MW/m? neutron flux for two
years.

Then there is the blanket to be designed.
There are many proposed schemes for
removing heat generated in the blanket and
converting it into electricity. But although
designs do exist, no-one has yet built a cool-
ing system. In concept most designs call for
a pressurized liquid coolant, typically water
or sodium, to circulate through or around
the blanket absorbing heat. Using a heat ex-
changer, the liquid then heats pressurized
water in another closed system.

Economics

When the engineering problems are over-
come engineers will have to move on to
more conventional concerns like compo-
nent reliability and operational safety.
Power, materials and instrument engineers
all still have a lot of work to do.

But the debate continues: when will fu-
sion reactors be available commercially and
at what cost?

By the year 2000 the US Department of
Energy is confident it will be able to decide
whether electricity can be economically
generated by fusion reactors.

Studies by the Argonne National Labora-
tory in Chicago indicate that the capital cost
of a 1200 megawatt unit will be about $US3
billion in 1984 dollars — which is compara-
ble to the cost of a fission power plant and
just a little more expensive than a coal-fired
station. But the big plus with the fusion
power stations is the far cheaper running
costs. ®
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THE FAR ultraviolet spectrograph ex-
plorer (FUSE) is a joint US, European,
Australian scientific satellite which will en-
able Australian industry to rapidly develop
space technology. It will enable Australian
industry to prime contract all future Aus-
tralian space endeavours.

Australia needs an active space program |

to fulfil its requirements demanded by its
large size, its remoteness and reliance on
primary industry. We will require many
satellites within the next 20 years for com-
munications, defence, meteorology, science
and resource management (forest, crop,
mineral, water and oceanographic). This
can be achieved by the purchase of these

Ted Stapinski .

Ted Stapinski is Project Manager of the Starlab
group at the Mt Stromlo and Siding Springs

Observatories of the Australian National P
University in- Canberra.

satellites from overseas suppliers such as
was done with the Aussat satellites from
Hughes or by the purchase of services from
Intelsat, Landsat, SPOT, etc. However, it
means a large export of Australian dollars
and does little to establish high technology
within Australia. The alternative approach
is to establish a space industry within Aus-
tralia with the capacity to manage projects,
perform system design, and manufacture.
It is not sufficient to build subsystems
under the prime contractor leadership of a
foreign company. This deprives Australian
industry of the opportunity to acquire the
expertise in large system engineering and
high technology project management which

is applicable to areas other than space
projects.

For future communications and applica-
tions satellites many parameters must be
optimised for specific Australian needs.
Without total system knowledge residing in
Australia, they will not be determined and
controlled by us, but by outsiders. The cur-
rent offset program has done little for Aus-
tralian design capability.

The problem is how Australian industry
can extend to high tech from its current
position. The answer is to follow the path
of other countries with a viable space in-
dustry and start off with a science project
where some risk taking and experimenting
is tolerable. In the pressure cooker envi-
ronment of commercial communication
satellites mistakes are not permissible.
Technology and system management are
tools that are assumed to be available and
in regular use.

However, in order to generate a high
political and public profile, this scientific
project needs to be a top space science proj-
ect, judged by world standards. Fortunately
such a project exists.

The FUSE project is of strong interest to
scientists in the USA and Europe. Australia
has been invited to join because of its

competence in low light detector technology.

As this is a complex and challenging engi-
neering task, FUSE will not be launched
until 1992 or 1993 by either the USA space
shuttle or the European Ariane. However,
there is some desire to see our detector ac-
tually perform in space before committing it
to the implementation phase of the project.
Thus NASA will make room for a prototype
on a shuttle flight in January 1988.

The ultraviolet
The FUSE mission will make the first
spectroscopic observations of faint sources
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in the vital far ultraviolet band (90-120 nm)
and of any sources in the unexplored ex-
treme ultraviolet band (10-90 nm). Space
technology has allowed the exploration of
the high energy X-ray, gamma ray, UV,
visible and infrared spectral regions. But to
date the far ultraviolet band has only been
observed by the Copernicus satellite in the
early 1970s, and although only the bright
stars (stars a little fainter than those visible
to the unaided eye) were observed, revolu-
tionary discoveries were made on the state
of the gas between stars.

The development of new telescope, in-
strument, and detector techniques now al-
lows the vital far ultraviolet region to be
observed with a capability 50,000 times
more sensitive than Copernicus.

The far ultraviolet region is important be-
cause molecular hydrogen, a major constit-
uent of the interstellar gas, and deuterium,
a crucial cosmological probe, can only be
studied in detail in this wavelength region.
FUSE will measure simultaneously the
amount of cold, warm, and hot plasma in
objects ranging from planets to quasars at
temperatures ranging from a few thousand
to many millions of degrees.

The satellite

The FUSE satellite will be approximately
eight metres long by three metres in diame-
ter and will represent the ultimate achieve-
ment of advanced technology in optical,
electronic and mechanical areas. FUSE is
currently being designed so that it could be
launched either by the NASA shuttle or by
the ESA Ariane launcher and placed in ei-
ther a geosynchronous orbit or an orbit with
a very low geosynchronous period.

FUSE will be controlled by ground sta-
tions in USA, Europe and Australia. In
Australia, data will be sent via the NASA
link to the Deakin Telephone Exchange for

FUSE -

(FAR ULTRAVIOLET
SPECTROSCOPIC EXPLORER)

A
An artist's impression of FUSE.

<« The spiral nebula M83 taken with a prototype of the Lyman light detector.

distribution to the various astronomical
institutions.

The telescope for the FUSE mission has
to provide a large collecting area and imag-
ing capability for the ultraviolet wavelength
region 10 nm to 200 nm. As efficient reflec-
tive coatings are not available for this wave-
length region, conventional telescopes
working at normal incidence cannot be
used. However, at small grazing incidence
angles, much higher efficiencies for certain
reflective coatings can be achieved.

Grazing incidence telescopes have been
traditionally used for the X-ray region and
the technology has just been developed to
achieve the required image performance for
the UV region. The grazing incidence tele-
scope consists of a nearly paraboloid pri-
mary mirror and a nearly hyperboloid sec-
ondary mirror. The primary mirror effective
diameter is one metre but, because it is a
grazing incidence design, the mirror is made
up of four segments each 2.5 metres long.

Three instruments are required for the
FUSE mission. These are the extreme ultra-
violet spectrograph (10 nm to 90 nm), the
far ultraviolet spectrograph (90 nm to
120 nm) and the ultraviolet spectrograph
(120 nm to 200 nm). The ultraviolet spec-
trograph can use the optimised design that
was developed for the Starlab instruments
by Australian engineers and scientists. This
spectrograph is a conventional design using
a schwarzschild camera.

It is proposed that all three spectrographs
use the same style of detector based on the
Mount Stromlo Photon Counting Array de-
tector. This detector would have an open
window image tube, fibre optics image dis-
sector, CCD imagers and photon detection
and centroiding electronic circuits.

Current status

NASA, ESA and Australia have signed a

| letter of agreement which outlines the col-

laboration between the three agencies. All
the committees required to manage and run
the project have now been set up. The Joint
ESA/NASA/Australia Steering Committee,
with two representatives from each country,
will manage and coordinate the project.
The Joint Science and Technical Team is
made up of scientists and engineers from
each country and will draft the scientific re-
quirements and oversee the conceptual de-
sign. Two tripartite meetings were held in
1985 (the first in Canberra and the second in
Washington) to define the scientific require-
ments of FUSE and to discuss the manage-
ment of the project.

During the previous four years consider-
able experience has been built up in the
project management and spacecraft subsys-
tem technologies by the Starlab project
group. Industries working on the Starlab,
Endeavour and FUSE projects have also
benefitted. Overseas expertise has been
transferred to Australian industry from
MATRA, a major French space company
to Hawker de Havilland, British Aerospace
Australia, Thorn EMI and Dunlop Avia-
tion.

This experience should enable Australian
engineers to perform a similar role in ad-
vanced communication satellites or earth
resource payload. Many of the skills being
developed in the FUSE project are directly
applicable in these areas.

It is clear that Australian involvement in
the FUSE project will develop many of the
skills required for future Australian satel-
lites and therefore a significant part of these
satellites can be designed, manufactured
and tested in Australia. Once this capability
is established in Australia, the enormous
export potential of this high technology in-
dustry, particularly in the Asian region, can
be realised. ®
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Copyright
by Paul Jones

FOR A MAN of 60 he had a fantastic
memory. A storyteller and a grandfather,
Ronald was taking his two grandchildren
for a stroll through a park when one of
them asked for a story. He found a bench,
sat down and asked which one they would
like to hear. The children thought for a
while and together replied The Golden
Temple.

He looked a little surprised at this for it
was a film they had seen only a year ago.
He shrugged his shoulders and started to
retell the story. Same characters, same
names and the same story line. Ron’s
memory was full of detail and his expres-
sive voice made for easy listening and in-
volvement. About half way through he
looked around and found he had built up

a small crowd. He stopped for a second.
Someone asked him to continue, so he
did. When he finished, the crowd moved
on leaving him alone with his grandchil-
dren and two police officers.

He looked up at the uniformed men and
enquired if he could do anything for them.
They smiled, took his name, address and
other details, then they asked if he would
come to the police station. Ron nodded
and was led away.

It was a large, wood panelled, court
room. Ron sat in a small box in the centre
of the room. Behind him sat the judge
and to his right were the lawyers of the
film company — which held copyright
over the story he had told in the park.

The trial was short, the police reported
the events in the park. Ron could not
deny these. He was asked if he had seen
the film. He said he had. He was asked if
he had read the copyright message. He
could not remember all of it because he
was late in getting to his seat.

The lawyer read Tthe copyright notice
aloud to the court, “This screenplay has
copyright. None shall copy or reproduce it

by any means”.

He almost yelled the word *‘any”. Ron
asked where he had gone wrong, and was
told that “‘any means” means retelling the
story in public.

But it was from memory, not read from
a book or played from a recorder, he
argued.

It made no difference. He saw their
point but thought it petty and left his case
there.

The judge found him guilty by his own
confession and asked what settlement the
film company required. A detailed ac-
count was handed to the judge, and after
a time, he looked sadly at Ron and said,
“Three hundred and eighty dollars, to be
paid within a month, plus costs.”

Ron’s jaw dropped, he had the cash but
it was a dent in his bank account. He
walked out of court room and was sum-
moned by a small fellow in a neat, clean
suit. “By the way”, the fellow said, “the
TV network has bought the copyright to
this court case, so you are not to tell any-
one outside your family, or in public.”
Ron stood agape. @
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~ If you have a keen interest in modern
! . digital technology, STC may be able to
offer you a career with a very bright
future, including work on X25 packet
switching, PCM, microprocessor
control, computer peripherals, PCs,
and new systems yet to be unveiled.
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priority and you can expect to
progress on merit.
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For full detalls, or to-arrange an

on (02) 699 0044.

Careers with a future
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Salary, benefits, and conditions are as
you would expect from a corporation

interview, please phone Norm Brady

Electronics

These positions are ideal for people
possessing the Electronics Trades
Certificate, and around 2 years’
experience of component level
repairs. If your work record indicates
you are capable of working without
direct supervision, so much the better.
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When mainframe power gets this small,
Du Pont Electronics will have helped

get it there.

Du Pont technology has been helping electronic
companies worldwide to develop smaller, more
: reliable and less costly
i products for over
. 20 years.
For example, in 1964
Du Pont’s thick film technology
helped computer companies
develop a new, ceramic
circuit which contributed
significantly to the reduced
R size and enhanced
y ) [ 1 ] . performance of computers.
i ! . Today, this technology
! permits instant
communication between the most complex
semiconductor devices for even greater
miniaturization.
Du Pont’s photopolymer-based dry film
technology enabled easier production of high-density,
high-reliability printed wiring boards. More recently,
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Model of computer is an artists conception.

this technology led to improved solder masking which
also increased circuit density and reliability.

The interconnection of
smaller and smaller
circuits is aided by
DuPont’s connector
technology. One result of
this technology is the
modular jack which links
keyboards and personal
computers to data
transmission networks.

Du Pont’s significant
contributions often result
from developmental
“partnerships” in which
customers draw on Du Pont’'s unmatched resources to
solve problems faster and move into production
quickly and reliably.

Whether you need materials or components for
today’s products or scientific resources to help create

Write to: Phone:

Du Pont Electronics
22-25 Paul Street North
North Ryde NSW 2113

887 1333 in Sydney, or
from eisewhere in Australia
(008) 22 6326 for the

price of a local call.
ADMINDUP 278
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tomorrow's, DU PONT can help.



Renting solutions is

cheaper than
buying problems

A MULTI MILLION DOLLAR INVENTORY

Over 750 models from 50 manufacturers, comprising almost
4000 individual units.
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B Communications Test . Energy Management
B industrial Monitoring o Microprocessor Development

WE HAVEIT
AVAILABLE
NOW!

Phone for your Free Copy
of our Product Catalogue.

It’s the first step to all

that’s best in rental.

TECH-RENTALS PTY. LTD. No.1 in Electronic Equipment Rental
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