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BS601 - 20MHz/5mV with Built-in
Component Tester

$465 ;g{;g’;ax paid

e Check components on screen
® 19 range timebase ® Triggers to
over 3CMHz e 17nS risetime

BS810 - 100MHz/1mV with 4
Channels and 8 Traces

$2295 ‘5’37'3?; 10 tax pard

® 2nS/div max sweep time

e Alternate time base with B ends
A mode ® Variable trigger hold-off
® Independent position controls

® Signal delay

BS625 - 45MHz/1mV with Signal
and Timebase Delay

t
$998 2;122 tax paid
¢ Single sweep ¢ Trigger delay
® 7.7nS risetime @ X, Y, Dual,
Chop, Add, Subtract etc

BS310S - 15MHz/2mV Battery
Portable
t
$625 g;;xwx paid
® |deal for field service use
® 2 hour operation from built-in

NiCads e Automatic re-charging
e Auto trigger free run ® TV sync

5 BS320 - 15MHz/2mV with Digital

Storage and DMM

$2295 §57’3§ 10 tax paid

® Built-in 3% digit multimeter

® Digital storage mode ® Trigger
delay ® X-Y mode component
tester © 3 channel operation for 3-
phase measurements

BS635 - 35MHz/1mV with
Alternate and Delayed Timebase

1
$67 5 g;B?XmX paid
® 21 range timebase ® 100mS-1uS

trigger delay ® Front panel trace
rotate ® Multi-mode display

Optional carrying cases available
for all 'scopes.

Coline Probes )
A comprehensive range of probes
and accessories is available.
Modular types have pencil slim
heads and detachable earth leads.
They offer excellent pulse
responses and very wide
bandwidths. A comprehensive
catalogue is available on request.

SP100 - 100MHz Probe
L
$25 g;Q.a(;O tax paid
With x1, ref, x10 positions. 1.5m
lead, BNC connector and selection

All prices are plus sales tax i apphcable and subject to
change without notice

L bankcard



S QUICK INDEX

zine’s background and history were ex-

plained (again) for the benefit of readers,
‘old’ and new alike.

Electronics Today was conceived by a 15-
year-old schoolboy! Back in 1968, Kim
Ryrie tried to convince his publisher father,
Colin, that there was a market for an alter-
native to the long-established Electronics
Australia (which had the market to itself,
then). Collyn Rivers responded to an adver-
tisement (in Electronics Australia!) for ‘an
electronics journalist’ with sound practical
experience (a true rarity still) and joined
Modern Magazines in 1970.

Electronics Today was born on March 23,
1971. It was put together then by a staff of
two — Collyn Rivers, as Editor chief-sub-
layout-secretary-cleaner, and Barry Wilkin-
son doing the projects and drawings.
Twelve months later, in 1972, a British edition was set up, followed six months later by
a French edition. (This was sold to the French publishers a few years later.) In 1977,
Canadian, German and Dutch editions appeared. Each is now autonomous. The word
‘international’ was added to the title with the launch of the British edition. Many read-
ers have identified us as ‘ETI’ ever since.

A few years ago PT Centronics began publishing a series of project books in Indon-
esia using material from mostly the Australian editions.

Despite what some might make of the ‘international’ in our title, Electronics Today —
this magazine you’re reading, is wholly Australian owned, produced and printed. Fair
dinkum!

The British, Canadian, German, Dutch — and Australian, editions all continue to
flourish, despite the onslaught of a plethora of computer magazines.

Kim Ryrie, the perspicacious schoolboy, is now the Director of Fairlight Instruments,
makers of the world-famous Fairlight Computer Musical Instrument.

Collyn Rivers, founder-Editor/Editorial Director/Managing Editor now runs a thriving
technical writing/publishing firm with his wife, called Vernon Rivers & Associates.

Barry Wilkinson formed a company in 1976 to produce the projects for ETI and do
freelance design. He gave away the ETI projects in 1978 (when we re-established our
own lab.) and was recently behind the design of the Dulmont Magnum computer. At
present he is ‘semi-retired’.

Our current Managing Editor, Jim Rowe, as many readers will well know, is an ex-
Editor of Electronics Australia. Strange, the twists of fate, eh?

Here we are, 13 years old (which event we celebrated on Friday, April 13), perhaps
the enfant terrible of Australian electronics publishing, looking toward to a vigorous and
prosperous, but never dull, future. Roger Harrison

| T IS PROBABLY time that the maga-

SERVICES ey

TECHNICAL INQUIRIES: We can only answer read-
ers' technical inquiries by telephone after 4,30pm Mon-
days 1o Thursdays. The technical inquiry number is (02)
662-4267. Technical inquinies by mail must be accompa-
nied by a stamped, self-addressed envelope. There is no
charge. We can only answer queries relating to projects
and articles as published. We cannot advise on modifica-
tions, other than errata or addenda. We try to answer let-
ters as soon as possible. Difficuit questions may take
some time to answer

COPYRIGHT: The contents of Electronics Today Inter-
national and associated publications Is fully protected by
the Commonwealth Copyright Acl (1968). Copyright
extends to all written material, photographs, drawings. cir-
cuit dlagrams and printed-circuit boards. Aithough any
form of reproduction is a breach of copyright, we are not
concerned about individuals constructing projects for their
own private use, nor by bands (for example) constructing
one or more items for use In connection with their per-
formances. Commercial organisations should note that no
project or part project described in Electronics Today
International or associated publications may be offered
for sale, or sold in substantially or fully assembled form,
unless a licence has been specifically obtained so to do
from the publisher. The Federal Publishing Company. or
from the copyright holders.

GENERAL INQUIRIES: For all inquiries about back
Issues, subscriptions ($24.00 for 12 months/12 issues),
photocopies of articles, artwork or submitting articles, cail
(02) 663-9999 or write to: ET! Reader Services, 140 Joyn-
ton Avenue (PO Box 227), Waterioo, NSW 2017.

CONTRIBUTIONS: Submissions  must  be
accompanied by a stamped, sell-addressed envelope.
The publisher accepts no responsibility lor unsolicited
material.

LIABILITY: Comments and test results on equipment
rgviewed refer to the particular item submitted for review
and may not necessarily pertain to other unis of the same
make or model number. Whilst every effort has been
made to ensure that all constructional projects referred to
in this edition will operate as indicated efficiently and prop-
erly and that all necessary components to manufacture
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 alt whether due to any fault in
design or otherwise and no responsibility is accepted for
the failure to obtain any component parts in respect of any
such project. Further, no responsibility is accepted In
respect of any injury or damage caused by any fault in the
design of any such project as aforesaid.
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This page is to assist readers in the
continual search for components, kits,
printed circuit boards and other parts for ETI
projects and circuits. If you are looking for a
particular item or project and it is not
mentioned here, check with our advertisers.
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o We'll publish up to 24 words (maximum)
free of charge for you, your club or your
association. Copy must be with us by the
first of the month preceding the month of
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turn out as you intended! Every effort will be
made to publish all advertisements received;
however, no responsibility for so daing is
accepted or implied. Private advertisements
only will be accepted. We reserve the right
to refuse advertisements considered
unsuitable.

® Conditions: Your name and address plus
phone number (if required) must be included
with the 24 words. Reasonable
abbreviations, such as 25 W RMS or 240
Vac, count as one word. Advertisements
must relate to electronics, audio,
communications, computing, etc — general
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your advertisement to;
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P.O. Box 227,

Waterloo NSW 2017.
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really grip you? Will Amanda leave
John and cause Kevin to run away
with Jill all in stereo? Is the French
soundtrack better than the English
on Les Miserables? Find out in the
next exciting episode of “Louis
Challis Finds Out!

SIMPLE STEREO PROJECT

Next month we'll be describing a
beaut stereo record player and am-
plifier system that's perfect for the
beginner. Costing well under $100,
Including the turntable, you can
build this good-looking little unit
that's just great lor use in the bed-
room, den, etc. It uses ali readily
available parts and is simple to
build — just the thing for a weekend
project, yet doesnt look ‘home-
made’
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IT PAYS TO HAVE
THE RIGHT CONNECTIONS

LSA-PLUS from Krone.
The telecommunication
connection system of
the future.

LSA-PLUS is an amazingly
quick, Australian made connection
system with modular and variable
assemblies for wire termination,
testing, patching and over voltage
protection. A universal, non-
soldering, non-screwed quick
connection technique for indoors
and out, perfect for telephone
and intercom cabling, computer
systems, studio cabling, alarm or
signalling systems and process

control cabling in the manufacturing

industry to name but a few.

TELECOM APPROVED (PERMIT
NO. CN83/144)

Telecom Australia has
specified Krone LSA-PLUS
Connection Systems for
installations across the country,
replacing solder, wire wrap and
screw terminations.

LAWRENCE & HANSON

QLD. (07) 369 3899 N.S.W. (02) 699 1693 VIC. (03) 697 1599 TAS. (002) 34 2666 S.A. (08) 2974

A COMPLETE SYSTEM

Mounting brackets, frames,
modules for 10 and 20 pair capacity,
connectors for printed circuit
boards or cable joining, isolation
plugs, testcords, markers,; and
a host of useful accessories
are available.
SAVES TIME - SAVES MONEY

Using a special mistake proof
tool, cable guides in each module
make connections extraordinarily
easy.

Wires are simply pressed
into the contacts, one action cuts
the insulation and pushes the

stripped wire between spring
loaded contact jaws. It could not
be simpler or safer.

For more details of
this amazing system,
contact your nearest
Lawrence & Hanson Sales
Centre or State Technical
Sales Branch.

They're your best
connections in the
business!
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Real-time analysis in any high-level language
speeds your software development projects.

If you're developing software for complex
microprocessor designs, the HP 64000 Logi
Development System lets you take full advantage
of the productivity benefits inherent in high-level
languages such as Pascal and C. That's because the
HP 64620 Logic State/Software Analyser (an
integral §>art of the HP64000 Logic Development
System) lets you debug programs in the same high-
level language in whic%\ ou develop them.

It's the first real-time software analyser
to offer detailed triggering and store qualification
based on high-level statement line numbers and
module names.

Virtually all high-level language compilers
can interface with the HP 64620 analysis package,
so it’s source-language independent.

You can develop code on your favourite
mainframe computer, then down load portions of
the code to the I§P64000 system (with an installed
HP 64620 subsystem) for detailed real-time program
flow analysis.

You get the economy of mainframe time-
sharing, along with the unsufpassed diagnostic,
emulation, and analytical features of the HP 64000
Logic Development System.

Contact your local HP sales office for
complete details.

HEWLETT
PACKARD

()




he world’s first ““frisbee’’ satellite was to be sent spinning into orbit from the cargo hold
of the space shuttle Discovery last month. The gigantic satellite, over 4 m diameter and
6 m high, is too big to launch by conventional rocket.

Called “‘Leasat™, the satellite
is the first of four communica-
tions spacecraft for the US Navy
under a lease arrangement with
owner-operator Hughes Com-
munications Services Inc., a
wholly-owned  subsidiary  of
Hughes Aircraft Company. All
are scheduled for launch by the
space shuttle before the end of
1985. The Leasat network will
provide global communications
to the US armed forces.

Because of its 4.3 metre

8 — ETI August 1984

diameter, Leasat is too large to
launch on any vehicle other than
the space shuttle. It is the first
geosynchronous  communica-
tions satellite to have its own
in-built propulsion mechanism*
while its compact design signifi-
cantly reduces shuttle launch
costs.

The 4.3 m diameter cylindrical
satellite is spin-stabilised, rotat-
ing at 30 rpm when in final orbit
to provide gyroscopic stability
and thermal control. The

spinning ‘barrel’ of the satellite
contains the solar array (for
powering the batteries), Sun and
Earth sensors to keep its “atti-
tude’ correct, plus propulsion
and attitude control systems. A
‘de-spun’ platform contains the
antennas, communications and
telemetry  equipment.  The
antennas always point Earth-
ward.

The Leasat is placed in orbit in
five stages. Carried on its side in
the shuttle bay, attached to a

U-shaped cradle, an explosive
spring mechanism flings the Lea-
sat from the shuttle bay with a
spinning motion. like you launch
a frisbee. This spins the satellite
at 1.7 rpm, stabilising it and pre-
venting solar over-exposure (i.e:
sunburn). A timer puts up the
bird’s command and telemetry
antennas and sets off a thruster
which increases the spin rate to
33 rpm.

After the satellite has drifted
half-way round the world at the
shuttle’s orbit height, a perigee
‘kick” motor is set off that boosts
it to a ‘transfer’ orbit with an
apogee of 16 500 km.

Two liquid fuel motors then
take the bird through three suc-
cessive orbits, raising the apogee
to 19700 km, 26 000 km and
finally, geosynchronous orbit
over the equator at 35 800 km,
after a few manouvers.

Once in place, the satellite is
re-oriented, its antenna and
electronics platform de-spun and
the antenna deployed. The main
body of the satellite spins at
30 rpm throughout its 10-year
design life.

Two 3.7 m-long helical anten-
nas provide receive and transmit
capability in the UHF band from
240 to 340 MHz. Telemetry,
command, and the fleet broad-
cast uplink and beacon are in the
SHF band.

The communications subsys-
tem consists of four functional
groups: The fleet broadcast
(25 kHz), wideband (500 kHz),
relay (25 kHz) and narrowband
(5 kHz). The fleet broadcast
uses a 35 W transmitter and pro-
duces an effective isotropic radi-
ated power (EIRP), or signal
strength, of 26 dBW. The single
wideband channel uses-a 53 W
transmitter for an EIRP of
28 dBW, and the six relay chan-
ncls use 35 W transmitters for an
EIRP of 26 dBW. The five nar-
rowband channels share a 20 W
transmitter for an EIRP of
16.5 dBW.

After seven years in orbit,
Leasat’s solar array will generate
1200 W of electrical power.
Three 24 Amp-hour Nickel-
Hydrogen batteries supply full
power during eclipse operations
when the satellite passes through
the Earth’s shadow for up to 72
minutes during the equinox. The
redundant three-battery system
permits full load support with
the loss of two batteries.



World’s
largest
telescope

The University of California
announced plans to build the
world's largest reflecting tele-

scope on Mauna Kea, a 4300 |

metre peak in Hawaii. It will be
operating by 1990, according to
the university, though the design
is so radical that some scicntists
doubt it can be done.

10 metres across, almost twice as
large as any existing reflecting
telescope. It will gather four
times more light and survey
eight times the volume of space.

Astronomers expect to see
light from events that occurred
up to 17 billion years ago,
thereby opening up new knowi-
edge about the origins of the
Universe.

The telescope will be called
the Maximillian E. and Marion
Hoffman Observatory.

The telescope will not be
made of ene mirror, like con-
ventional telescopes. Instead it
will comprise 36 hexagonal seg-
ments arranged in a parabola.
The continuous alignment of the
1.6 metre mirrors will be estab-
lished by actuators and sensors
controlled by a computer.

Each of the mirrors’ six sides
will have two sensors. The com-
puter will interpret signals from
the sensors 100 times a second
and then command three motors
on the back of each mirror to
make any necessary minute
adjustments.

Ace in the hole! Terry Evans of Ace (left) signs with Ron Parker of Fairchild.

Ace in the hole for Fairchild

ydney-based electronic com-

ponents  distributor, Ace
Electronics Pty Ltd, has been
appointed Fairchild distributor
for NSW.

This was announced recently
by Mr Ron Parker, Managing
Director of Fairchild Australia.

Mr Parker said that the newly-
formed Ace Electronics has the
financial backup to make a
major, long-term contribution
to the supply of components to
the electronics industry.

The General Manager of Ace
Electronics Mr Trevor Evans

stated that the new agreement
became effective 1st June and
initial orders for over one mil-
lion devices have been placed.

“Fairchild components will
represents a large percentage of
the total business activities of
Ace Electronics. To fully pro-
vide the service and facilities
needed to handle and satisfy
customers’ orders, a well-
stocked warehouse and a fully
computerised stock and ac-
counting system have been
installed.”

He said that in the present

market there was an opportunity
for an aggressive, active and
service-orientated company to
cater for the needs of the indus-
try.

Ace will be carrying in excess
of 3000 Fairchild lines.

Ron Parker said that his com-
pany believed that Ace Elec-
tronics’ policy of service, keen
prices and expertise comple-
mented their own policies and
that both companies will benefit
from the agreement.

Ace Electronics is located at
69-75 Reservoir St, Surry Hills
NSW 2010. (02)211-1144.

Rendezvous with

Halley’s Comet

Pictures from two Russian
spacecraft may be used to
ensure that a western European
probe can get close to the core
of Halley’s Comet.

Halley’s Comet is only seen
from Earth once every 76 years.
It was last seen in 1910 and is
due to approach Earth again in
early 1986. It has already been
spotted on its orbit back towards
Earth.

Russia and Japan are each
planning to send up two craft to
rendezvous with the comet on
the night of March 13-14, 1986,

and these will be joined by two
others built by the US and the
European Space Agency (ESA).

The $54 million ESA craft,
named Giotto, is now under
construction at the British Aero-
space centre at Bristol in west-
ern England, and promises to be
the most important and most
elaborately instrumented of the
six Halley probes.

Scientists predict that this
craft may get as close as 500
kilometres to the Halley core as
it goes through its 2000 kilo-
metres wide dust cloud at a pas-

sing speed of 68 kilometres per
second.

It may be helped by the two
Russian Vega craft which will
approach Halley first. They
have a camera on board and the
pictures could provide valuable
information about  Halley’s
exact position in space, so ena-
bling the Giotto craft to be posi-
tioned with sufficient accuracy
to get in closer to the comet than
any of the others.

The 700 million kilometres
journey from Earth will take
cight months and Giotto’s 10
experiments will have just a
four-hour operational life as the
craft approaches and passes

Halley.

At the speed the two will pass,
dust particles from the comet
will present a hazard to the
spacecraft and despite being
protected by a shield, computer
models indicate that Giotto may
not survive the encounter.

Before it is destroyed, how-
ever, it is hoped that the Giot-
to’s instruments will provide
unique data on the chemical
composition of the cloud of dust
surrounding the comet’s core,
and of its tail. A camera will also
take colour pictures of the sur-
face of the comet and measure-
ments will be made of its
magnetic field.
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The Russians
are Coming

he Museum of Victoria,

Melbourne, is hosting. the
Soviet Space Exhibition from
August 24, 1984,

The exhibition covers Soviet
space_ achievements from the
launch of Sputnik 1 through the
first soft landings on Mars and
Venus up to the exploits of
Salyut 6.

The show will consist of rep-
licas of most of the important
space craft of the last three
decades, plus some moonrock
from Lunahod and a working
model of the Baikonur space
launching station. There will be
videos and an ecighty minutes
film on the history of space
flight

School and students bulk
bookings are available from the
Education Department of the
Museum. Other group bookings
are available as are guided tours
of the exhibition.

For more information phone
the Museum on (03) 654-3341.

NEW FACES ATETI

Jonathan Fairall
Technical Writer

Jon was bom, raised and did varlous
silly things while growing up in all
sorts of funny places around the
world. All without the slightest inter-
est in electronics. The first thing he
did when he left school was join the
Navy, having grown up with vislons

of steaming about the world sorting
out foreigners. He learned very
quickly however, that ships don't
paint themselves. After two years of
putting grey paint on the side of a
ship he very nearly went colour blind
and left the service to become a lay-
about in Sydney. Well, a student
actually.

During his years at Uni he learned
his second great lesson about life,
i.e: an Inebriated arts student falls
down just as fast as an inebnated
sallor, only the student uses longer
words to describe the situation.

Having learnt even more about life
by driving a taxi while at Uni, he was
admirably equipped to enter the glit-
tering world of TV, where all the
beautiful people work. After a while,
the beautiful people turned out to be
pretty ordinary workahotics who work
so hard during the day they barely
have the energy to crawl into bed at
the end of it.

Anyway, sitting in the control room
day after day as yet another show
lurched calamitously to air, he
became intrigued by the technology
around him. So, on the basis that if |
find it interesting someone else
probably will too’, he began writing
science-type documentaries. It pretty
soon dawned on him though, that
after x million years in school and far
too many at Uni, he was a real babe

In the woods when it came to the
things that really make the world go
round.

So, always being a sucker for pun-
ishment, he started all over again
with educational establishments and
rediscovered that both Shaw's and
Peters' dictims apply very well to our
great Institutions of technical educa-
tlon. In spite of, or because of, their
best endeavors he did learn about
bytes, betas and bits, and picked up
a magazine called. Er, Ah, . . . ETlon
the news stand.

There followed a stint with Tele-
com, during which he discovered
why the world doesn't so much go
around as lurch through bends,
before being accosted by your eager
Editor, who said things like: Ve hat
veys of makink you vork,” and "1 vill
nails your hands to ze typewriter.”

Somewhere along the line, and by
methods still not altogether clear, he
acquired offspring (I can loan you a
good book, Jon ... Jennie) and all
the other paraphernalla of modern
urban existence.

He likes good books and Aus-
tralian movies (some of them, any-
way), bushwalking, astronomy and
music. He hates commercial TV and
agrees totally with Oscar Wilde who
once (more-or-less) said that anyone
who opens his mouth before ten in
the morning Is a blithering idiot.

.....Brits follow later

Britain will be a key partici-
pant in IREECON 85, the
20th International Convention
and Exhibition held by The In-
stitution of Radio and Electron-
ics Engineers Australia (IREE
Aust).

This is the first time overseas
exhibitors will be represented as
a group with government back-
ing, which reflects the rapidly
growing iriternational interest in
IREE’s biennial event.

From a small beginning in
1938, IREE Conventions have
expanded to become Australia’s
largest and most comprehensive
exhibition of professional elec-
troric  equipment, uniquely
providing both a showcase for
the latest electronic machinery
and a meeting place for leading
scientific minds.

IREECON '85 will take place
in Melbourne’s Royal Exhibi-
tion Building from September
30 to October 4 next year.
Bookings and inquiries indicate
that the number of exhibitors
will exceed the record estab-
lished last vear at IREECON
’83, which was held in Sydney at
the Royal Agricultural Society
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Showground. The organisers
also expect a record number of
technical papers for the concur-
rent lecture program.

The theme for IREECON 85
is: “The Australian position in
the new era of communica-
tions”.

IREECON 83 saw the first
team of government-backed ex-
hibitors, when representatives
of Western Austrahian industry
participated with the support of
the Western Australian Govern-
ment through the Department
of Industrial Development.

Other states are understood to
be studying the possibility of a
similar arrangement at IREE-
CON 85 and it is thought that
Britain’s decision to provide
support for an industrial group
could prompt other countries to
follow suit

IREECON 85 will feature a
number of guest speakers com-
plementing technical papers on a
broad range of subjects.

For further information con-
tact Heather Harriman, Execu-

IEEE centennial medals

n celebration of its Centennial

Year, the US-based Institute
of Electrical and Electronics
Engineers (IEEE) has awarded
1984 centennial medals, world
wide, to outstanding individuals
in recognition of their excep-
tional service to the Institute
and to the profession.

Eight Australians have been
chosen to receive this award.

They are: lan P. Bates, of the
State Electricity Commission of
Victoria, for his contribution to
control electric power systems,

Professor Lou Davies of AWA,
for research into solid state elec-
tronics, Dr Bob Frater, of the
CSIRO for work on signal
processing, Professor Doug
Lampard and Professor Hugo
Messerle for contributions in
education, Walter Samlo of the
CSIRO for contributions to
microwave measurement, Sir
William Tyree for services to
heavy electrical engineering and
Jim Vasseleu of Power Elect-
ronics for leadership of the
IEEE in Australasia.

Electronics &
Trade Fair

he Electronics and Automa-

tion Trade Fair will be held

in Oslo, Norway, 9-13 October,
1984.

This year’s fair offers an

extensive range of specialised,

yet interacting, products and

tive Officer, The Institution of | services. Exhibitors will be in-

Radio and Elecfronics Engineers
Australia. (02) 29-4051.

vited from the fields of hydrau-
lics and pneumatics, process

automation

control and monitoring, control
engineering,  instrumentation,
computer technology, chemical
engineering and electronics.

Further information from the
Royal Norwegian Consulate
General, 77 Pacific Highway,
North Sydney NSW  2060.
(02)92-691S5.



_News DIGEST

RCA, after loosing more than
$500 million on CED videodisc
equipment, has decided to
cease production, although it
will continue to support it with
software. Hitachi, which
licenced the CED format for
sale in Britain, is believed to
have been disappointed by the
RCA decision, since demand
for its product has been grow-
ing at a healthy pace.

NEC has developed a planar
indium avalanche diode for
fibre optic applications. It has
the potential to operate at
450 Megabits per second at
1-1.6  microns  wavelength.
Commercial production should
begin next year.

NEC has developed an alu-
minium gallium arsenide semi-
conductor laser with basic
lateral mode output of more
than 50 mW and 80% optical
conversion ratio.

Hitachi and Bridgestone have
developed a prototype of a
new robot arm that uses spe-
cial rubber bearings to give it
ultra-smooth operation. The
macromolecular rubber used in
the arm was  specially
developed by Bridgestone for
the robot.

Olympus, the Japanese camera
manufacturer, has begun
marketing a fully automatic
colour video camera, the
VX 305. It features a 6x power
zoom, an electronic viewfinder
and can operate in light levels
as low as 20 lux.

Over 2200 metres of optical
fibre has been laid by Data
Cable in the Melbourne and
Metropolitan Board of Works
head office. The installation
makes the building the biggest
single fibre optics site in Aus-
tralia. The fibres will be used

for interconnection between
the Board’s seven large
computers.

The Institute of Diagnostic

Engineers is holding its first
annual convention in London
between the 4th and 7th Sep-

tember, 1984. Further details
are available from IDE, 3
Wycliffe St, Leicester LE1

SLR, England.

Ness Security Products has
been awarded the Australian
Design Award for Security
Alarm control systems for its
Necessity System S+. The unit
conforms to AS2201.

Tandy Corp has just released
figures for its sales to April.
Spokesman for Radio Shack,
the parent company, called the
$198 million sales figure ‘‘dis-
appointing’’. The figure repre-
sents a one percent rise in sales
from last year.

A NOTE ON THE ETI-733 RTTY DECODER

This popular decoder has found favour among amateur radio and comput-
ing enthusiasts allke. BUT — some constructors have reported difficulties.
Two common problems have arisen. Instability in the decoder and the dis-
playing of gibberish. Some kit suppliers erroneously supplied hi-K ceramic
capacitors (bypass only) where greencaps were specified. Naughty! C1-4
are greencaps, along with C6. Only C7 can be a ceramic type. It is impera-
tive that the VCO capacitor, C3, be a reasonably stable type — like a
greencap, NPO ceramic, dipped mica or silver mica, polyester, etc.

The second problem relates to the software. The listed software was de-
veloped for Microbees running a 2 MHz clock. With the Introduction of the
IC model the clock was changed to 3.375 MHz. Running the original soft-
ware throws all the baud rates out — hence the gibberish. You can fix it
one of two ways — do It yourself, or get a ‘universal’ software tape from

Tom Moffat.

To fix it yourself, load your software (under Monitor, not BASIC). Exam-
ine location 04AC. There you will see ‘0B’. Change it to "12". Re-record the
tape from Monitor. Now you have a 3.375 MHz version. (You do have a

back-up of the original, don't you?).

The second method Is to send Tom Moffat $12 and ask for the 'universal’
RTTY decoder tape. It's so cunning, it works out what model Microbee
you've got and adjusts the value of 04AC accordingly! Send your rustproof
sheckels to: Tom Moffat, 39 Pillinger Drive, Fern Tree Tas. 7101.

SURPLUS PERIPHERALS
CLEARANCE

SURPLUS stock at clearance prices—

Were
2 x Texas Instruments Thermal Pninters with Memory  $3665
Model 765 KSR
10 x Texas Instruments 16” Carriage Dot Matrix $1280

Printers. Modet 840 RO

3 x M.P,I. B0 Column Dot Matrix and Graphics Pninters. $934
Model 99 G

1 x DEC Dot Matrix and Graphics Printer. Model LAIZD $1938

1 % DEC v.D.U. Model VT 101 (Reguires fix for screen $1973
Jitter)

1 x Microprocessor System— Twin Floppy Disk $5976
Compiete With Beehive Burroughs Emulation V.D.U.

Model DM 83

Sales Tax Additional 20% if applicable
Phone Don Mantack (03) 690 4000
to Reserve Your Selection

datatel pty. Itd.—
19 Raglan St., Sth Melb. 3205 Ph: (03) 690 4000
80 Chandos St., St. Leonards 2065 Ph: (02) 439 4211

s datatel

Reg. Price

$104

StudentPrice

Are
$1480

$490
$395

$990
$495

$3350

[inc. postage :%
& handling] IB ]
12
1
3
1o
LI
1 }
|
1
|
|
1 |
¥
| -4
DIGITAL S
VOLTMETER (=]
LOGIC IS
0.8% ACCURACY PROBE W PULSER |&
he TTL/CMOS / 5 Hz/500 Hz | s
Latch function

-
"

datatel pty. Itd. offers the following NEW but

AUSTRALIA PTY.LTD.
1344 AYR STREET,

/1

Expiry Date

Signed
Value $

nciudes Postage)

ODONCASTER VIC, 3%08

§ Te!. [03] 850 9887
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For our readers:

a fabulous chance to

Sanyo Australia, in conjunction with Electronics Today, is offering a
Betamovie camera pack outfit and a VTC-M10 video cassette recorder
with cord remote control as a prize in this great contest.
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=Sanyo/E_Tl Betamovie : A complete home video provides hours of
] Home Video Contest | enjoyment for families, for friends — in fact, for
| All you have to do to enter the contest is answer | everyone. Especially when it's the brilliant
| these simple questions and tell us in 50 words or| Betamovie package from Sanyo! The outfit
| less, what you would like to do with the Sanyo Beta- comprises the famous Betamovie camera plus
| movie Home Video Outfit. accessories, AND the very popular VTC-M10
VCR. You could win the lot — simply by enter-

: (1) What is unique about the Betamovie systems? ;
Ing our great new contest.

(2) Does the Beta video tape format use ‘M-loading’ or
‘U-loading’ to take the tape from the cassette?

DON’'T DELAY — ENTER NOW! J

You may enter as many times as you wish but you
must use a separate entry form for each entry and
include the month and page number cut from the
bottom right hand portion of this page. You must put
your name and address on the entry form and sign it
where indicated.

Please read the contest rules carefully, especially if
sending multiple entries.

| Now tell us in 50 words or less just what you would like to
do with the Sanyo Betamovie Home Video outfit described
here. (Betamovie camera pack and VTC-M10 recorder
with cord remote.)

RULES

This contest is open to all persons normally resident in
Australia with the exception of members of the staff of Sanyo
Australia, the Federal Publishing Company, Eastern Suburbs
Newspapers, The Litho Centre and/or associated companies.

LCIosing date of the contest is 1 October, 1984. Entries|
r

eceived within seven days of that date will be accepted if
postmarked prior to and including 1 October, 1984.

The winning entry will be drawn by the Managing Editor of
ETI, whose decision is final. No correspondence will be
entered into regarding the decision.

The winners will be notified by telegram the same day the
result is declared. The name of the winner, together with the
winning answers, will be published in the next possible issue of
Electronics: Today International

Contestants must enter their names and addresses where in-
dicated on each entry form. Photostats or clearly written copies
will be accepted but if sending copies you must cut out and in-
clude with each entry form the month and page number from
the bottom of the page of the contest. In other words, you can
send in multiple entries but you will need extra copies of the

Contest closes 1 October, 1984
SEND YOUR ENTRY TO:

Sanyo Electronics Today
Betamovie Home Video Contest

] P.O. Box 227, magazine so that you can send an original page number with
2 Waterloo, NSW 2017 each entry form.
. This contest Is invalid in states where local laws prohibit
® | have read the contest rules and agree to abide by their entries.
conditions:

Entrants must sign the declaration, accompanying the con-
) test, that they have read the above rules and agree to abide by
Signature their conditions.
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SANYO’S @

BETAMOVIE CAMERA

This includes the famous Betamowie camera with an attractive
Larrying strap, rechargeable battery and ac adaptor/charger
pack. The Betamovie camera i e only video camera currently
available that will record onz standard video cassette (Beta)
which can be transferred diréct from your camera to your VCR
for-in§tam=viewing_immedidtely after shooting. This system is
Just perfect for family shots, holiday scenes, aroun
etc, The camera will take any-standard Beta cassett
up’ to one hour's shooting with the battery pack. W

JCR WITH CORD REMOTE

One of Sanyo’s most popular Beta video cassette rec rs. The
recorder features front loading, a 12-channel tuner and an
8-day/single programme timer for recording while you're not
around. The controls include fast forward/reverse ‘search’ modes
and a pause/still-frame button. The digital display features
seven-segment fluorescent numerals for easy viewing in clock or
programme mode. The display shows the time when not in the
programme mode. To record a programme jf your absence,
simple set the start and stop times and ter them in the
memory. Worth $637 (rrp). !'

Total Value: Over 3300
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We've got a winning system.

Midi Component System with stereo Double cassette deck, AM/FM Stereo Receiver,
Linear tracking turntable and 2-way, 2 speaker system from the Giants in Audio.

SYSTEM

Double-cassette deck with continuous and
synchronous dubbing. The music never stops
when you're listening to tapes on the Sanyo
W07. With the ingenious continuous play
function, you simply place a cassette in each
deck, press the play button for the tape you
want to hear first and then the play button for
the other deck. When the first tape has
ended, the second one will begin
automatically-slip a new tape into the first
deck, preset the play button and you've
started a cycle of music that can go on as
long as you like. And it's just as easy to make
copies of your tapes. With just one push of
the auto play button, synchronous dubbing
begins-and when the recording procedure is
over, the unit switches itself off automatically.

Take your pick of radio, tapes or records and

then simply press the button for that source-
instant operation with no fuss! With auto play

activated, all you need to do is press the
turntable start button for playing records, the
AM or FM button for radio listening, or the
play button on the deck for tapes.
TR ( P
¥ s e e
The W07's amplifier section delivers a hearty
28 watts of power per channe! to fill your
room with lively sound brilliance. And to fine
tune those sounds, Sanyo provides the tone
control freedom of five separate sound
adjustors that boost or cut selected
frequencies by 10dB.

Qnce again, the auto play button makes life
easier. For perfect recordings of records, just
press auto play, place the record on the
platter, prepare the deck for recording and
start the turntable. The deck will begin
recording as soon as the needle is in

the groove.

D SA

» 1
8 Lineak T

Your records will sound better than ever with
the W07's highly accurate linear tracking
system. And they're easier to play, too. With
the Auto Speed Selector, the turntable
determines the correct record speed from the
size of the record. When Sanyo says “fully
automatic,” they really mean it!

____FlatSpeaker System.

There’s yet another delightful
surprise awaiting you in the
WO7-rectangular, flat woofers!
Flat, so the sound reaches you with
full brilliance. And with the 5cm
cone tweeters, sound is reproduced
with the realistic balance only a 2-
way system can offer. The passive
radiator is also flat, and helps de-
liver powerful bass for a truly

vivid musical experience.

You can't lose when you're

on the winning system-but

that’s life.

NY
Thatsfie!




CONSUMER ELECTRONICS SHOW

The Consumer Electronics Show, August 1-5, in Perth could
become a turning point for almost every sector of the consumer
electronics industry in this country. Compact disc has been a
major success but laservision has failed to take off, the home
computer is suffering from savage price competition, but the car
sound market seems set for a boom. What might be waiting in
the wings?

WHICH WAY NOW?

TheIndustry asks

Jon Fairall &

'l'he Marketplace Roger Harrison

Hi-fi video. Hitachi's

VT-88E VHS video

recorder features a

dynamic range of

80 dB. full-range

frequency response of

20 Hz to 20 kHz and

extended 8-hour

recording/playback > — — = 1 -
with E-240 tape. it's i < =T i Te s o T
also got a stereo

— el e
tuner

S v ace vn LS TSCS

THE MANY ‘strands’ of the consumer
clectronics industry can be likened to an
octopus — lots of long tentacles reaching
out from a central body. There are times
when the tentacles, moving independently.
move the central body forward, but it seems
there are also other times when all the tent-
acles are frantically active. but no progress
is made.

It scems that that’s where the Australian
consumer electronics industry is at right
now.

Reverse in a fifth of a second! Aiwa's AD-R550
auto-reverse cassette deck features an ultra-quick
reverse time of 0.2 second! In addition it has Dolby
B-C noise reduction and an “edit-assist” function
amongst its sophisticated controls.
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CDP-101

1S0Mpagy

LE0

COMPACT

DIGITAL AUDIO

Hear digital perfection.

Introducing the Sony Compact Disc Player.

When we used our long experience in digital technology to create the CDP-101 Compact
Disc Player, we wanted to give you something more than the world's clearest sound.
WIRELESS REMOTE CONTROL Full-function remote control.
3-WAY MUSIC SEARCH O Instant direct access to any selection with the
10-key pad on remote control unit. (JAMS (Automatic Music Sensor) allows
access to the beginning of next or previous selection. L] 2-speed bi-directional
search to find any desired music passage.
REPEAT FUNCTION Program to repeat the entire disc, one selection, or
a specific portion of music.
3-FUNCTION DIGITAL READOUT DISPLAY [JSelection number. (1 Time
.se00e lapse of selection being displayed. [JRemaining time on the disc.
it ¢ LINEAR SKATE DISC LOADING Just press the button, platter control and
L eeee%e cueing are automatic.

o4 9 Get even more perfect sound with the Sony Digital Audio Component
LN ) o0
It‘sz; gony System,"“Precise Series’ S O NY;

AUD 0391




CONSUMER ELECTRONICS SHOW

CD — booster for hi-fi

The hi-fi arm received a good ‘booster’ shot
from the injection of the compact disc last
year. Most importers of CD players report
they can’t get enough stocks — almost irre-
gardless of the price bracket of the
machines. Funny thing though, it has also
given a boost to turntable sales! Buyers who
see and appreciate the advantages of the
CD player, but for a variety of reasons don't
want to get one right now, upgrade their
turntable. Coincidentally, there has been a
boost in cartridge sales.

For those who've joined the rush to CD,
it seems they then find deficiencies else-
where in their systems and some are coming
back to upgrade amplifiers and speaker sys-
tems. The occasional customer does it all at
once!

The introduction of CD has made the
designers and manufacturers of other
equipment in the hi-fi stable re-examine
their products. As a result, amplifier speci-
fications have been pushed to yet new
heights as has the performance and features
of things like cassette decks. Prices are
dropping, too. Amplifiers with unprece-
dentedly low hum, noise and distortion fig-
ures will become commonplace in the next
year. They’ll have to, just to match the per-
formange of CD players.

Yamaha’s new range of control preamps
and power amps — C4(/M40, C60/M60 and
C80/M80, are a case in point. They boast
vanishingly low distortion, hum and noise
figures well below that achieved by many
previous systems and the peak output levels
necessary to cope with the compact disc.
Actually, Pioneer was one of the companies
to lead the way in new amplifier technology,
with their A-8 amplifier (and lower-
powered siblings) featuring ‘nested feed-
back loop’ distortion-reducing circuitry. In
years gone by, you'd pay six months salary
for the sort of performance now offered.

The way ahead here is fairly clear — fea-
tures and performance will go up, but prices
will come down. But how far is it really nec-
essary to go before the real benefits stop
and the sales gimmicks begin? At an engi-
neering conference last yecar, Professor
Edward Cherry of Melbourne’s Monash
University ably demonstrated that it is im-
possible for listeners to distinguish between
systems with markedly different distortion
levels once the distortion is down to thou-
sandths of a per cent.

Some manufacturers now offer specia-
lised ‘equaliser’ controls on their amps —
designed to compensate for the deficiencies
of your listening room. These are not new,
by any means. but were previously oftered
mainly as a scparate component. It remains
to be seen whether cqualiser controls will
become an issue with the hi-fi buyer.

Cassette decks have improved markedly
in performance over the last year or two and

CD for the_ car? Next.move for CD players Is to put them in the car. But vibration presents a technical
problem with mistracking. Sony have solved that, they say. This is their CDX-5 In-car CD player, released
at the US Chicago Electronics Show in June. Who knows when we'll see it here.

ERSeseccamns

August release. Marantz Is releasing their CD-84 compact disc player this month. it features an infrared
remote control ‘commander’ and a 24-track programming facliity. Expected retall price Is $899.

(U

Amps for the digltal age. Sansui's new crop of amps feature "X-balanced' circultry to obviate problems
with ground-related distortion. The amp clrcuitry is balanced from input right through to output. The B-2301
here delivers 300 W/ch. at 0.003% THD and has a signal-to-noise ratio of 120 dB, Sansul claim.

in addition, now ofter ‘music search’ and
control features rivalling thosc on the most
sophisticated (and expensive) compact disc
players. Here too, prices are coming down
while performance and featurcs are going
up (sec the ETI reviews of Nakamichi’s RX-
202 auto-reverse cassctte deck. April "84
issuc. and the Aiwa F990. July '84)

It’s quite clear that CD will have little
effect on cassette deck sales. Until. that is,
someone releases the play-and-record com-
pact disc. And that might be closer than you
think.

Digital recording (known also as "PCM’

for ‘pulse code modulation’) for the
domestic market is still in its infancy. At the
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Something really new. There are very few
record/replay digital audio machines on the
market at present. This machine might
represent the ‘face of things to come’. It is a
low cost digital PCM recorder that uses 5%
computer floppy disks on which to
record/playback. Thus it has the advantage
over compact disc, but it can only
accommodate about 20 minutes per side.
Compusonic of the US released it at the June
Chicago Electronics Show this year. Who
knows where it will lead?

moment, it’s for the well-heeled, dedicated
audiophile who’s into recording. But a
recent development in the US might just
change that. A firm called Compusonics
demonstrated at the Chicago Electronics
Show in June a digital audio recorder that
uses computer floppy discs as the record-
ing/playback medium. Could be an interest-
ing new direction

VCRs — Japan winning

Video cassette recorders are alive and well
in the market place. Model-wise, the manu-
facturers are going the traditional way —
evolving in two directions, upmarket and
downmarket. Prices are edging down while
features are being retained or enhanced in
the lower end of the market. At the top
end, sophisticated features and functions
are appearing at regular intervals. Stereo
sound, however, was only cautiously

released by a few manufacturers, probably
owing to the impending introduction of
stereo/dual-channel sound for TV stations.
Hi-fi video has also been cautiously
released, but now that the stereo question
has been more or less settled, we’ll see a
rash of models with *hi-fi’ stereo sound. But
laserdisc is hanging pregnantly round the
wings.

Meanwhile, a few firms are offering add-
on units that dramatically improve the
sound on older model VCRs as well as
providing pseudo-stereo.

Manufacturers estimate there are about
50 million consumer VCRs in use in the
world. They predict the product will be
popular for several years yet. About 95% of
all machines are made in Japan. Philips
VHS VCRs sold here are made by Sharp.

Heavy promotion and aggressive market-
ing are given as the keys to the success of
the Japanese. They first develop the basic
product carefully and take an evolutionary
approach to improvements. Thus, consum-
ers are encouraged to buy new models as
the additional features meet their needs
(like infrared remote controls, hi-fi sound,

Laserdisc — when?

We have seen some five releases of laservi-
sion here in as many years. And it’s still
waiting in the wings. Pioneer’s history of
attempting to launch the product here reads
something like a mirror-image of Nellie
Melba’s fareweils! Full marks for trying,
though.

The confusion over standards in video-
disc, the high introductory price compared
to competing products (which would
include swimming pools) and the sophistica-
tion of the technology has probably held the
consumer at bay. As the sophistication of
other consumer electronics products grows
and grows, it shouldn’t be too long before it
approaches laserdisc, at which stage public
acceptance should rise to meet it. The com-
pact disc, the latest crop of VCRs and the
home computer, all well-accepted items
now, should contribute to the acceptance of
videodisc. But just when that’s going to
happen is the $64 million question.

The play-only facility of laserdisc is seen
as a possible drawback, but it’s been no bar-

just the keyboards showing.

DON'T LET YOUR DINGLE-DONGLE DANGLE IN THE DIRT
The irrepressible Sir Clive Sinclair (British consumer electronics whizz more famous
than Dick Smith and with a knighthood who has actually designed and manutactured
products for sale), has the US computer market on a string.

Or maybe it's that he’s stringing them along.

At the Chicago Summer CES this year, he showed off his QL (for ‘Quantum Leap')
home computer. He had just four on display, securely locked under plastic covers with

Interested trade buyers were reportedly impressed by price and performance. But
they didn't notice, and the Sinclair sales staff were omitting to mention, the little
dingle-dongle hanging on a wire string out the back of the machine. Packed in there
{ was the ROM Sinclair's engineers couldn't fit inside the case. Tsk, tsk.

28-day multi-programme  programming
etc). The consumer is not forced to buy
through rapid obsolesence. Philips made
this mistake with their V2000 system in
Europe, and paid for it (see accompanying
panel).

rier to CD. The market relationship
between audio cassette recorders and
record/CD players should be mirrored in
the video market between VCRs and video-
disc. But the question is, will it? And if so,
when?

AH SO. HONOURABLE FOE

for aimost the past two years.

share there).

nents.

The Dutch electronics giant, Philips, has admitted defeat and bowed to
the rising Sun. Having invented the world's first domestic VCR over a
decade ago, Philips has had to bow to the might of Japanese tech-
nology and marketing. It is now selling Japanese-made (from National
Panasonic) VCRs in Europe in direct competition with its failing V2000
system. They've been selling VHS VCRs, made by Sharp, in Australia

When Phllips launched its V2000 domestic VCR system in Europe in
1979, it had damn near 100% of the market. The Japanese video
home service” (hence, VHS) came in late two years after them and rap-
idly stole 70% of the market (Beta came later still and only got a minor

Philips’ V2000 market share dropped to around 2% by last year so
they went to Matsushita (National Panasonics’ parent) last December
and got a quarter million VHS machines to sell in Britain as a stop-gap.

Philips' factories in Austria and West Germany are currently assem-
bling Matsushita VCR kits prior to tooling up to make their own compo-

The picture here is from a British advertising billboard!
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Home computers — a

shakeout?

The home computer market is going
through a bust overseas. The giant Warner
Brothers’ Atari home computer division has
hit hard times and laid off over a thousand
workers and pulled in the reigns heavily
over the past nine months. Texas Instru-
ments’ TI-99/4, dubbed the ‘Ti-tanic’ by
some sections of the industry, is no more
and TI has had to close plants down. Tan-
dy’s TRS-80 MC-10 Color Computer lasted
less than six months in the market place
before they had. to start ‘sale-ing’ it out at
around a quarter its introductory price.
Commodore’s VIC-20 will be discontinued
but had a dream run of around five years.
The C64, popularly voted the best home
computer in a magazine reader survey con-
ducted in the US and Europe earlier this
year, dominates the marketplace and cer-
tainly has the most prolific support from
‘outside’ software and hardware add-on
producers.

The signs of what happened in the CB
market shakeout a few ycars back — savage
price competition, followed by rapid mode!
run-out, then steeply falling sales — are all
there in the bottom end of the home com-
puter market at the moment.

The industry has a buffer, however. The
bottom end of the home computer market is

Into the serious stuff. Atari’s push into ‘serious’ computing in that no-man’s land between the bottom-end

‘toys’ and the upmarket business machines is their 800XL. It features 64K of memory, thousands of
HOME COMPUTERS: programs available and the disk system option runs the popular CP/M operating system. It's also a NSW
SHAKEOUT OVER? Education Dept. preferred computer.
According to Atari's Australian distributor,
Futuretronics,_the company has lifted its “BREATHE INTO THE BAG, SIR” .
Stlh palne’ (g F5ESSLERPINE Controversial US hi-fi equipment designer, Bob Carver, has pulled another of his
to more than double its December '83 now-famous shrinking tricks.
e . He first shrunk the monstrous hi-fi power amplifier to the volume of a couple of

Atari's US market share in Dsoamber house bricks with his M-400 ‘cube’. This product used his power-switching ‘magnetic
wag. ragoned s 1183, Out (R rRel Jo amplifier’ technique that delivers power output only when the input signal demands it.
i i vl i g g In this way he eliminated the huge heatsinks and heavy transformers necessary in
Amii s Coriissars Siiomy . Sceenmi, for conventional hi-fi power amp designs. The M-400 delivered 200 watts per channel.
etintbdd o omiat 4 o L At the Chicago Summer CES in the States this year, he produced a beer-can sized
comput:r r:"artletk bet;rveen them. So it stereo amp that delivers 200 watts per channel! Carver says he did it to prove that the
looks like the shakeout is over. technology exists.

The closeout of opposition manufactur- Dubbe%ythe ‘Cubelet’, he will not be selling it because he says it will cost at least
ers, allowing a degree of stability to US$1000 and be a throw-away item if anything went wrong. The components are
ftuf" tc|>ﬂthe marg:et. '? th: treaston for nested together inside a metal case and potted with resin. Apart from that, here, the

tari's lift, according to Futuretronics law wouldn't believe it.
st i e “But officer, | didn’t have the volume wound up past 2!"

T onvs PnaDA U 9o
oo %xz

TINE Sa
4
Get behind the wheel. Video games are
alive and well, led by CBS-Colecovision.
The popular Colecovision games unit can
be turned into a racing car cockpit with this
add-on “Turbo” module.

The game's graphics
really puts you behind
the wheel at Indianapolis.

»
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IT'S BEEN WORTH
WAITING FOR.

) PIONEER CORMAMCT DNGEC FLAYER #0070

Pioneer’s extraordinary second generation Compact Disc Player is here.

Time flies. Only 18 months ago,
the hi-fi world was stunned by Pioneer3s
Compact Audio Disc player. Its laser and
digital technologies introduced near-
perfect stereo sound reproduction.
“How will they top that?”, they asked.

With the extraordinary new PD-70,
Pioneer’s second generation Compact
Disc player.

We started by making the compact
disc player more compact. The PD-70
loads horizontally (not to mention auto-
matically), making system mounting
much more practical.

The PD-70is also an incredibly
stable compact disc player. Comprehen-
sive internal damping and robust
construction means the PD-70 won't
“skate” during operation.

The PD-70 is more intelligent too.
Its memory can be programmed to
repeat tracks up to 10 times and that
programme can be interrupted or
amended at any time.

The PD-70’s 16+‘bit” Digital Binary
Display is the most sensitive and
versatile metering system yet devised.

It breaks signal values down into 6dB
increments - and switches to a ‘peak
metering” mode at the touch of a button.

And, because all of the displayed
information is both sourced and
expressed digitally, the PD-70 can claim
to have the most accurate metering
display system available.

The PD-70’s specifications speak for
themselves: Dynamic range has been
improved to 95dB. Signal-to-noise ratio
has been improved to 95dB. T.H.D. is
down to 0.004%, 1kHz.

Compact Disc has taken the next
step. Pioneer’s new PD-70 gives you music
thatis virtually distortion free, and laser
technology means that your music need
never deteriorate.

Pioneer’s PD-70 means simply better
stereo sound; a step closer to musical
perfection.

In our opinion, that’s always worth
waiting for.

\) PIONEER

Leads the world in Sound and Vision.



Smart electronic
components for

your next

N

llenge

Maybe you're not preparing Australia I for
the next cup challenge, but if you're an Australian
manufacturer you are well aware of the international
competition that you face. Their strategy and
techniques to drive you out of the race will be very
crafty indeed.

Perhaps you're wondering, “What could electronics
really do for my product?” Up to this point, you've got
by very nicely with conventional solutions. But just
for a moment, think about the benefits you could offer
your customers. If you build a unique product that
has intelligence and is better suited to your market
requirements, your product could stand head and
shoulders above the rest.

Now, if you have considered electronic solutions
before, but your production manager and technical
advisors have said it’s just not feasible to pay for the
development of specialist electronics, then things
have changed.

Our catalogue of 200,000 products, in conjunction
with our local design laboratories, offer options
and solutions to Australian manufacturers. We offer
“hybrid technology™ using discreet chip components
with, standard or custom designed, integrated circuits.
A specialist design group and factory right here in
Australia can quickly give you a unique customised
electronics package. Something very difficult for your
competitors to copy.

Take the lead. Don’t wait for your competitors to
make a dash for the line, because you can win the
tactical battle and carry oft the prize.

Philips Elcoma are keen to join your crew.

Phone us in:

Sydney 427 0888 Melbourne 542 3333
Adelaide 2430155 Perth 277 4299
Brisbane 44 0191

o et clectronics i A e

Electronic
Components &
Materials

PHILIPS

PHILIPS

TAW P001-253
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A keyboad genius. Lowrey's Model G100 ‘Genius’ electronic keyboard instrument is claimed to be the
forerunner of a completely new generation of electronic muslical instruments. It offers ten voices, from
piano to synthesiser, plus cartridge software.to give you differing style or rhythm formats. A 20 W amp is

built-in.

really chock full of ‘toys’. Once the boom
trendy/curiosity’ phase is over, and it scems
imminent, then the ‘useful’ computers will
find their place as virtual “tools’ in the
home. Consumer spending will move up-
market once again. That’s already started to
happen, in fact. Those machines in the *no-
man’s land’ between the $99-$299 toys and
the $2000+ business machines are enjoying
strengthening sales at present. They’re no
toys and it’s the *educated/aware’ consumer
buying them for self-education, wordproc-
essing etc. Many are second-time buyers
upgrading from a toy they’ve dabbled with
over the past year or two.

The industry is only just beginning ta tap
the vast education market and this will be
another chink in its armour against the
shakeout at the bottom end.

What else? "

The next product area slated to make big
inroads in the home clectronics scene is —
electronic musical instruments; keyboard
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instruments  in_ particular. - Electric/
electronic home organs and pianos have
been around for yonks. But they have trad-
itionally been big-buck items, the purchase
decision always riding behind the second
car/dishwasher/pool etc.

Digital electronics, advances in tech-
nology and mass production have dropped
the prices and dramatically upped the fea-
tures while allowing the development of a
broad product range. It’s the same old story
that’s happened with every other sector of
the consumer electronics market.

The ‘toys’ appeared about 18 months
ago, pioneered by Casio (the calculator
people) and Yamaha. Roland, big in the
pro music scene, has produced both an elec-
tronic piano and a synthesiser under the
‘magic’ $500 price point, for example.

Car sound, too, is getting ever more
sophisticated while the prices are moving
both up and down market. Car CD players,
tondly test-marketed by Philips. National.
Mitsubishi et al, will likely make a real

appearance in the next twelve months.

Meanwhile, top-of-the-range car radio/
cassette players get evermore features and
better in performance. Pity the cars don’t.

Stereo/dual-sound for television looks
likely to give ‘the box’ a long-deserved shot
in the arm. (See article elsewhere in this
issue). At present, the cost of stereo TV sets
launched onto the market is high. But, ini-
tially at least, importers/manufacturers are
looking to sell them as ‘second or
replacement’ sets. The current models fea-
turing stereo with hi-fi sound are all top-line
products, with a host of other sophisticated
features accounting for the high prices.
Later, lower-priced models with fewer fea-
tures will sport stereo sound. Conversion
units are available for some existing sets,
but are relatively costly and this is not seen
as a significant market (or maybe they don’t
want it to be!).

Personal hi-fi products — Walkmans,
*ghetto blasters’ and the like — have rapidly
found their market since being introduced
over the past two years and it’s all fallen
rather flat. No significant new develop-
ments are on the horizon so it seems this
line of products is ripe for innovation. But
what?

The question

The question is now, will the market point
the way ahead or will the industry find
something to excite the market? It seems to
us that the ball’s in anybody’s court. He
who serves first will win the service, no
doubt. ®

Digital-age speakers. The Danish-designed Jamo
speakers feature a unique bass-reflex design with
the port venting around the woofer rim. The model
1702 is shown here.



Anywhere you want it...

PANAVISE

OLD IT!

L

Work holding system
with Interchangeable
heads and bases.

315 PCB HOLDER
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; l NOTE 300 & 305 CAN BE SCREWED DIRECT TO BENCH
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300 “:
BASE -
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336
F 380 VACUUM BASE 336 UP/OOWN CONVERTER BASE
& Moving the black-tipped lever arm attaches An attachment for the 325 Up/Down
' Ihe Vacuum Base instantly with a tirm grip Positioner giving the additional dimension of

without marring, 1o smooth NoN-porous
surfaces

300 STANDARD BASE

Holds all reqular PANAVISE heads and
Circuit Board Holders. The patented load

variable height (14~ or 355mm).

305 LOW PROFILE BASE

The Low Profile Base has all the tits, turns
and load control features as in the Standard

31 2 control knob and 'e:cluslve spht-ball feature PANAVISE base. Only 2" (64mm) high.
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(2)ADD A HEAD g
5§ INTERCHANGEABLE 2N
HEADS tilt, turn and -
rotate, then lock in
any position. 303 315 366 337 376

303 STANDARD HEAD

The top selling head, it has jaws 2
{(63.5mm) wide which open 2%
(572mm} The tough yet gentle
nylon jaws have a satin fimsh to
improve gnp

315 CIRCUIT BOARD HOLDER

(Extra Arms Available)

Holds p.m. boards any shape and
size to 12" (304mm) wide (including
the S100) exactly where you want
them - fiat, vertically, or any angle in
between, when used ina PANAVISE

366 WIDE OPENING HEAD

Opens a full 6" (152mm) with jaw
width of 1% (44.5mm). The
contoured neoprene jaws provide a
cushion over the steel jaw plates 10
gently yet firmly hotd delicate items

337 FIXTURING HEAD

Permanent fixturing for production
fine assembly or repetilive repair
work can be designed and bolted to
this head easily withits six slots and
boit holes. The flat ground surtaceis
5 %" (137mm) in diameter.

376 SELF-CENTERING HEAD

Extra Wide Operating Head)
Double Action Jaws. Allows fast
opening and closing.

Large Capacity - Opens toa tull 9
Reversible Jaw Pads - Flat one side
Fits all PANAVISE senes 300 bases

base
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303 (= 03 366 304
% — > \
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QUEENSLAND
L.E. Boughen & Co
Fred Hoe & Sons
Delsound

SOUTH AUSTRALIA
Gerard & Goodman
Protronics

A.J.F. Electrical Dist.
Graphic Electronics

AVAILABLE FROM:
N.S.W.

Geo. Brown & Co
Pauls Merchants
Scruttons P/L
D.J. Coulter

J. Blackwood

A.E. Baker

VICTORIA
Radio Parts Group 307) 3691277
(07) 2774311

(07) 2296155

(03) 3297888
(03) 2118122
(03) 4193986
{03) 602 3499
{03) 328 3001

(02) 5195855
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(02) 6670511
(049) 67 1455
(02) 609 0030
(02) 6210044
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Geo. Brown & Co
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(08) 2123111
(08) 269 1244
(08) 42 6655.

SCOPE
BOX 63 NIDDRIE.
VIC. 3042
TEL - (03) 338-1566
TLX AA38318

TASMANIA
G.H.E. Electronics Hobart 342233

WESTERN AUSTRALIA Lton 316533

Atkins Carlyle (09) 2770511







of Lieutenant Wilson.

Aged 20.

When you talk to Geoff Wilson about his 18 months in the Army you can’t help but

feel he’s a young man who's come a long way in a short time.
Already he’s graduated from Officer Cadet School, Portsea, with a commission as a

Lieutenant. And already he commands an Infantry Platoon of thirty men.
It's a tremendous responsibility. Especially for a 20 year old. But as Geoff says, “You get

enormous satisfaction from using what you've learnt in your training to help bring out the best

in your team. And in achieving results together.”

“Obviously situations which I haven had experience in crop up all the time. And that’s
when I have a real responsibility to myself and my men to make decisions based on sound
knowledge rather than guesswork. As a result you constantly find yourself learning and
mastering new skills. And that’s a challenge I always enjoy accepting. You really begin to
realise your full potential and believe in your ability.”

“I suppose you might say my decision to take on a career as an Army Officer is my
personal ‘military coup’.”

“It’s hard to visualise another career as exhilarating, varied and satisfying. Or which
provides as many opportunities to be recognised and rewarding for a job well done.”

“Think about 1t carefully. I know I did before joining!”

Armour, Artillery, Engineering, Survey, Signals, Transport, Infantry, Intelligence and
Aviation are just some of the fields open for you to enter.

If you're aged between 182 and 23 on the first day of the month in which the course
commences (or up to 25 with a degree or diploma), have your HSC or equivalent, (at a level

acceptabletothe Amy), [ ________—_— L _SRF S T .

and think you have what : . y ---_-_-“““"----i
3 or more informati
it takes to pull-off your | inyour Capial city. Sytney 2195555 Nevorb s ML I
L Wollongong 286492, Aibu y5522 e Gl
own military coup,contact | 1 Canberra 822333, Melbourye 6979755, Covlons 2 588 :
B . 25 ong & o
your nearest Army Careers : M b T, v L2da 1455, Pon aoos28 !
Recruiting Centre or ﬁll 1 Hobart 347077, La‘unceslon‘;il 1005. SR, 250 1
in the supplied coupon. : Name :
There aretwo | : Address :
courses per year. i , I
3 5 . | Pusicode Phone
Applications close mid- | | Birthdate Educ !
] ue. Sigl. ]
March for a July entry | | Army Ofh A R : I
and early August for ’ i - lead‘“‘g meeSSIOIL :
a Janual'y entl'y. | L el All enquiries treated in confidence. OCS 14,085 34 ]
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Authorised by Dinector-General Recruiting, Depantment of Defence.



Imagine 2 stereo television
ith more features than MGM

Phlllps tereo television




SOUND HAS ALWAYS been the poor
cousin of TV. Conceived in a lo-fi world,
the recciver industry has matured with
tacky little speakers and more of a sound
disaster than a sound system.

But times, as Dylan said, are a-changing.
Hi-fi stereo sound is now available on all
but the cheapest music systems in Australia.
Whether the music is pre-recorded or
broadcast, we expect it to sound good. Even
lowly AM radio is trying to improve its
image with a new generation of wideband
receivers on the market, and the promise of

Jon Fairall

stereo waiting in the wings.

The sluggard in all this has been TV. In
spite of a wideband FM sound signal TV
audio still manages to sound as if it was
recorded in a bathroom. One move to over-
come the problem has been to link the pro-
gramme sound with a stereo FM radio
transmitter in a so-called simulcast. Such an
approach works well, but it is expensive,
both in financial terms and in terms of spec-

STEREO TV SOUND

STEREO TV

Good sound cometh
Says the minister

trum usage.

A far more sensible approach is to record
and transmit the original programme
material in stereo and try to pursuade TV
receiver makers to pay some attention to
audio design.

Recently there have been signs that these
moves are all taking place. A number of TV
sets have appeared in recent times with
good quality speakers mounted in well-
designed enclosures; albeit small, but it is a
start. And at long last, stereo TV is a
reality.

But not on the ABC
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THE
SOUND
THAT
SURROUNDS

transmissions.

The Philips KR 863 Stereo TV. This model! is typical of the new generation of television set that
has been released within the last year or so. As well as exceptional video qualities which result in
a fine resolution, high brightness picture, it also offers tremendous audio potential.

in the standard mode it has twin outputs capable of delivering 10 W RMS Into 8 ohms. However,
there Is provision for sending the audio to an external amplifier, and thus the integration of the TV
into a hi-fi unit, where it would form part of a total entertainment centre.

The idea of the entertainment centre is that all the typical domestic electronic components
should be compatible with each other, so that the TV, VCR, record player, and cassette deck can
all be played through one amplifier and one set of speakers. To get around the fimitations imposed
by the programme material, the KR 863 has the ability to synthesise stereo when receiving mono

We'll be reviewing this TV set in next month’s issue — don’t miss it!

in the beginning

The first experimental transmissions were
made, predictably enough, by the Japanese
national brodcaster NHK, in 1978. Other
countries have been playing with the idea as
well. In 1981 the West German broadcaster,
IRT of Munich, began transmissions using a
system totally different from the Japanese.
The BBC have also developed a system of
their own.

With so many different systems compet-
ing on technical, political and financial
grounds, it has been impossible to develop
an industry-wide set of standards for the
implementation of stereo TV sound. The
big standards committees like CCIR and the
EBU seem content to sit on the fence until
the dust settles a bit.

In Australia, a decision has been made to
adopt the German system. In December
1983 Michael Duffy, the Minister for
Communications, announced that his dep-
artment was prepared to undertake the
licencing of two-channel sound transmission
that conformed to the standards laid down
by the Germans. They seem, on the basis of
present knowledge, to offer the best per-
formance characteristics of the competing
systems.

The choice that had to be made was
between the Japanese and German systems.
The BBC system, called sound on syncs,
was probably the most technically sophisti-
cated, and probably offered the greatest
potential for development, but it was ruled
out of court as being too difficult tp
implement.

The Japanese system is called FM/FM
multiplex. Essentially, it involves a double
system of modulation in which the original
carrier is modulated by a second sub-
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carrier. Tests carried out overseas seemed
to show that the second sub-carrier was
badly affected by multipath distortion and
had a considerably worse signal-to-noise
ratio. (About 10 dB, in fact).

The third alternative, the one selected for
Australia, is called the dual carrier method.
It seems to have significant advantages over
the other systems. Proponents say it is easy
to graft onto an existing system, it offers
identical performance on both channels,
and most important of all, it is cheap for
both broadcaster and consumer.

The dual carrier system

To understand how the system works, con-
sider the construction of a typical TV chan-
nel in Australia. The channels are 7 MHz
wide, situated in ‘bands’ in the VHF and
UHF regions of the spectrum. Within the
channel, all the components have the same
relative positions so that we can express the
frequency of the various components with
respect to the bottom edge of the channel.

On this basis, the most important ele-
ment in the channel, the vision carrier, is
situated at 1.25 MHz above the ‘bottom’
channel edge. It is amplitude modulated by
the luminance information, the sync puises
and a number of other carriers. All this
requires S MHz of sideband, so if nothing
further were done we would need a 10 MHz
wide channel to accommode both the upper
and lower sidebands. However, there is no
need to transmit one sideband, since the
same information is contained in both of
them. This is the rationale behind single
sideband radio.

However, the single sideband approach is
not viable in television, since it involves a
sharp filter to attenuate one sideband while
leaving the other intact. Unfortunately, it is
impossible to design a filter without creating
some phase distortion in the roll-off region.
This is not a problem in radio, where the
low frequencies carry very little informa-
tion. But in TV it is disasterous, since the
low frequency video signal is where most of
the picture information is transmitted.

The answer 1s to compromise between
the two systems. The lower sideband is
attenuated by a filter, but not too sharply,
and not at a rate that induces phase distor-
tion into the upper sideband. In practise,
this means that all the upper sideband, the
picture carrier, and about 1.25 MHz of the
lower sideband, get transmitted. The sys-
tem is known as vestigial sideband
transmission. (to page 33) »
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Diagram 1. Make up of Australlan TV channels. The channel ‘bottom edge’ is at far left. The vision carrier is
at P, the colour carrier at C, and the two sound channels at S1 and S2. The curve shows the relative strength

of the average video signal modulation.




What'’s new in
electronics distribution




TREVOREVANS -

General Manager

Highly experienced in electronics
component parts, sales and
supply. Entered the industry in
Britain with Electronic
Engineering qualifications before
representing major companies,
such as RIFA, STC and
PLESSEY in Australia, marketing
connectors and semi-conductors
for 17 years.

PETER STEEL

Impressive track recordin the
industry since he gained college
qualifications in Electronics and
Communications. From
Purchasing Officer in Mining and
Manufacturing, spent 11 years
with AWA and EMI in electronics,
and a fusther 9 years with RIFA
as a sales representative before
joining Ace Electronics.

LES SHORT

After gaining trade qualifications,
spent 12 years as a service
technician and manager. Put this
practical and theoretical insight
to good use with PLESSEY and
UTILUX in sales representation
for 14 years before coming to
Ace Electronics.

NARELLE BOWER

Hails from Dubbo and, post
studies at a metropolitan
business college, gained 3
invaluable years experience in
customer liaison with an import,
manufacturing and distribution
company as a Secretary and
Administrator.

Reliability and expertise
in customer service.

Ace Electronics was formed to meet the specialised needs of the
electronics industry in Australia today. We live in exciting times of
potential growth, where automation and sophisticated data collation
retrieval and control have an increasingly important role in business
management at all levels.

With the Australian economy showing signs of recovery, today’s
industries demand distributors with a wide knowledge of available
technology, a comprehensive stock of components, prompt delivery
efficient service and keen prices.

You, our customer, can only benefit from our ability to fulfil these
demands now and in the future.

CER

SUE TINYOW
A Sydney Accountancy student
with already more than 4 years
experience with import and
export companies in the
electronics industry. Handles
Ace Electronics extensive stock
control and other computerised
systems like a veteran.




A new name behind the top electronic products in Australia.

Ace Electronics - established to bring the latest electronic technology and components of world industry leaders
to your fingertips. We already represent Robinson, Nugent , Fairchild, Taiwan Liton and Dowty UECL and have
orders placed initially for over one million devices.

But that’s just the start. Negotiations with other international component manufacturers are increasing our
impressive inventory - arguably the largest offered by any single supplier in Australia. Details of these new
agreements will be released immediately they are finalised.

Our financial resources ensure that our service to the electronics industry in Australia will be long term. We're
here to stay. You can count on it. Whether your particular need as a designer or engineer is a micro-chip from
Maryland or an actuator from Albuquerque we can save you time and money. Our on-line warehouse and fully
computerised stock and accounting system puts a comprehensive choice of electronic components and
computer products from world-wide manufacturers on your doorstep, backed by staff who are fully familiar with
the latest American, European and Asian advances.
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NEW LEADLESS CHIP CARRIER SOCKET

® To accept new generation of memory devices ® |id incorporates heatsink.
which occupv minimal PCE area. ® Positive polarization and keying.

® Open design allows maximum thermal
performance and easy testing.

TAIWAN LITON

ELECTRONIC CO. LTD. y
Manufacture a large range of high quality, ,'}J ~
™
- low cost LED products. at IS
' Including discrete LED Indicator lamps. single and 4 ¥y S ’ 4 /
dual numeric displays, dot matrix displays, clock e Sy /
i designed products. | &/
displays and other customer designed p | "' '1 y
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WWSEY| NDIRECT PRINTED  Features LAY
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® Flame retardant and solvent resistant - pu !
polyester mouidings \ .. -
L e “ @ Full or partial contact loading available =
® Choice of contact finishes = - |
i ® Pre-tinned solder terminals - standard g ]
on pins, optional on sockets
® Premating earthing contacts available
® 0.6 mm section PCB termiinals

Mechanical Endurance: - (engaging and separating)

t‘i««‘«‘«gﬁw \) I'I'I' : (G Up to 500 operations with 1.9 um gold

B ACE ELECTRONICS PTY.LTD.
s 69-75 Reservoir Street, Surry Hills, NSW 2010,
Sydney Australia
= Telephone (02) 211 1144 Telex AA75160 ACESYD
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FAIRCHILD

LEADING
FACTURERS

Jﬂw ALALA L
CMOS CIRCUITS DIGITAL CIRCUITS LINEAR CIRCUITS

MOS MEMORY MICROPROCESSOR TRANSISTORS
DIODES CHARGE COUPLE DEVICES HYBRID CIRCUITS

FAIRCHILD

A Schlumberger Company

AC

B ACE ELECTRONICS PTY. LTD.

69-75 Reservoir Street, Surry Hills, NSW 2010,
Sydney Australia
Telephone (02) 211 1144 Telex AA75160 ACESYD
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In IDC Connectors, RN gives you “The Choice?

Check the wide variety of RN IDC Connectors.

Nobody can match the 2,187 choices
that RN offers in IDC Flat Cable
Connectorsl Surprised? Many people
are. But, if Robinson Nugent hasn't got
it. you probably don't need it Whatever
you do need In IDC Flat Cabie Connectors,
you are sate in making RN your chaice.
There are 2.187 chances that we have
it off-the-shelf, ready for delivery today
Advanced manufacturing techmaques
make it possible to price our IDC
Connectors very competitively and
assure you of consistent prompt delivery.
And every single IDC Connector in the
RN line Intermates with other major
suppliers Whatever you are now using—
you now have the “RN Choice

SOCKET CONNECTORS: Two pin grid
options avallable {Standard .1"x .17 a
new backplane 1°x 2.

HEADER CONNECTORS: Partiat an
fully shrouded types

LOW PROFILE HEADERS: Fully
shrouded and unshrouded types.
TRANSITION CONNECTORS: Available
with both staggered pin pattern and new
space saving dual-in-line patiern

‘D" SUB MINIATURE CONNECTORS
Popular all plastic versions, both male
and female types.

ROBINSON NUGENT PTY LTD

incorporated in New South Wales)

CARD EDGE CONNECTORS: variety of
mounting options including siottec and
through hole Hange.

CABLE PLUGS: Avallable with strain
relief and retalning chips for rugged
applications.

CABLE: Five styles available: standard
grey. color coded. ground plane, ground
plane with drain and shrouded jacketed,
OPTIONS: Strain reliefs. polarizing keys.
lock and ejection latches and mounting
hardware are available options for RN
10C products

connect with quality
=Y.V
& =

RN offers many unique

advantages.

@ State-of-the-ant plating technology
minimizes use of goid. reduces cos!s

@ Two contact options: economical
phosphor bronze or beryllium copper
for maximum reliability.

B Compatibie with MIL-C-83503 specs

@ Semi-automatic tefminating equip-
ment culs assembly COStS.

@ Availabie worldwide thru local
stocking distributors

Robinson
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) Nuaent

P.O. Box 429, Epping, N.S.W,, 2121 Telephone: (02) 875-2566. Telex: 70962
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Vestigial transmission has a number of
advantages. Firstly it reduces the bandwidth
required for the channel to a satisfactory
7 MHz. As a bonus, it also concentrates sig-
nal power in the low video frequencies
where the most important video infor-
mation is located.

The upper sideband, as already men-
tioned, contains all the luminance infor-
mation necessary for the creation of a
monochrome picture. The colour inform-
ation is carried on a sub-carrier at 5.68 MHz
from the channel’s bottom edge. The
sounds information is also on a sub-carrier,
located at 6.75 MHZ from the channel
edge

The German system involves placing an-
other carrier at 6.992 MHz from the channel
bottom and then decoding it in exactly the
same way as the 6.75 MHz carrier. What-
ever else may be said of it, this way of doing
things ensures that the two sound signals
have exactly the same characteristics.

Both the sound carriers (calied Sound 1
and Sound 2) are frequency modulated, the |
maximum deviation being 75 kHz. The
bandwidth of the baseband signal is 40 Hz
1o 15 kHz. Sound 1 is transmitted at a level
13 dB below the picture carrier. Sound 2 is
20 dB down. This difference in level reflects
the fact that both sound carriers are crow-
ded into the top of the channel, and care has
10 be taken to stop the second sound carrier
from interfering with the adjacent channel
higher in frequency.

The processing of the two sound signals is
done in an entirely conventional way. The
only difference is that additional circuitry is
needed for the second IF strip, the audio
detectors  two-channel decoding and
amplifiers.

The demodulated picture carrier infor-

mation is available at the video detector.
From here it is fed to the various sections
for processing. The sync scparator seizes
the sync pulses, the video amplifier the
luminance information and the chroma am-
plifier the colour information. The sound is
picked off by two resonant circuits, the
traps.

Since the sound carriers always have a
constant relationship to the picture carrier,
they will ‘beat’ with it in a constant manner
irrespective of the channel of reception. For
Sound 1, this is 6.75-1.25 MHz = 5.5 MHz,
For Sound 2, this is 6.992-1.25§ MHz -
5.742 MHz. By tuning the traps to these
values it is possible to select both carriers
and then to further select and amplify them
in IF amplifiers.

In order to obtain the bascband sound
signal it is now necessary to demodulate the
output of each IF stage, just as in a radio.
Usually this is done by a ratio or quadrature
detector. The output from the detector can
then be fed to the stereo matrix decoder.

The matrix encoding of the signal is nec-
essary because the stereo signal is not sent
as left (L) and right (R) channels, but as
(L+R) and R. This is done so that mono
receivers can still receive the full sound
system on the first sound carrier (L+R),
thus retaining compatability. These two sig-
nals are fed into the matrix where the
appropriate subtraction is done to derive L
and R.

One of the main advantages of this way of
doing things is economics. Stereo transmis-
sion is simply an add-on to existing equip-
ment and facilities. In the domestic receiver
it means no more than the inclusion of a few
components. (But that’s not the same as
saying that stereo TV sets will be cheap).
The commercial television stations have
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Diagram 2. Detecting the dual carrier sound sys-
tem o produce stereo or dual-channel sound.

... AND THE US GOES ONE BETTER

THIS MONTH, television broadcasters in the US plan to start transmitting stereo
sound. But the technology they're going to use will be quite different to the Japanese,
British and German systems (the last of which has been adopted he[e). The US
system will allow no less than three channels of sound to be trangmlned — two
channels for stereo and a third channel for separate audio programming, such as a
foreign language.

In addition, a noise reduction system will be employed to improve the signal-to-nolse
ratio on the sound channels. This will be a system from the Massachusetts-based firm
of dbx which makes noise reduction systems for hi-fi equipment (tape recorders in
particular). All US TV manufacturers will have 1o take a licence under patents to dbx.
This, along with the different technology, is hoped to shleld the manufacturers against
heavy foreign competition.

In the US system, the normal sound carrier signal will convey mono SOupd (R#_—L)
that can be received by any of the existing 130 million sets. A sub-carrier will provide
the extra information needed to produce stereo sound (left and right), rather like the
Japanese approach. A second sub-carrier at a much higher frequency provides for the
third audio channel. This channel can carry complementary commentary to {he stereo
programming in another language, for example, or sound dubbed from a foreign film.

The twin sub-carrier system, transmitted in the space originally allocated for the
mono sound carrier, caused problems of background hiss and whistlie. By treating the
two added sub-carriers with a modified version of the dbx noise reduction system,
developed to reduce tape hiss, the problem is overcome. At the transmitter, quiet
sounds are made louder before being broadcast so that they stand proud of the
background mush. A ‘misror' circuit in the receiver cuts them back by the same
amount, so losing the mush.

leapt at the chance to increase their appeal
and in the first six months of licencing, the
Department of Communications has lic-
enced five stations: Channel 9 in Sydney,
Melbourne and Perth, ATN 7 in Sydney
and WIN 4 in Woollongong.

The public broadcasters have been a bit
more conservative. Both the ABC and the
Special Broadcasting Service (SBS) are
acquiring the equipment necessary to rec-
ord two-channel sound, but government
sponsored restraint, and concern about the
standards adopted, has made them hesitant.

The SBS, of course, has a special interest
in stereo because of the possibility of
becoming the world’s first multi-language
transmission channel (as well as the world’s
first multi-lingual, if you see the difference).

The dual carrier method of stereo broad-
casting gives a worst-case cross-talk figure
of 40 dB, according to the Department of
Communications. While not spectacular by
modern hi-fi standards (compact disc
players are quoting 80 dB these days). it is
sufficient for the job the SBS require of it.
Thus it would be possible to use one chan-
nel for an original programme voice track,
and the second sound channel for an Eng-
lish translation. Current SBS policy, how-
ever, is that this would be limited to foreign
language documentaries. French film buffs
can relax. ®

ETI August 1984 — 33



TAKE A SHORT
20,000-HOUR

And wave goodbye to the competition.

Presenting the Shugart 712. Our new
5.25" half-height 10 Mbyte Winchester.

It's high performance compact that
redefines reliability. So much so, it outdistances
all other half-height Winchesters.

For starters, it runs at an MTBF of
20,000 power-on hours. That's 60% longer
than other drives.

And it's roomy. With 10 Mbytes of
formatted storage.

Plus four-point shock .and vibration
mountings, for a very smooth ride. And
rugged enough to withstand up to 40 G's.

The 712 is based on 3370 flexure
technology, bringing mainframe horsepower
down to size.

And our new, low-mass head design
complete with pre-amp is standard equipment,
too. This makes flying height more uniform.
And data integrity a given.

All this was made possible by our
venture group approach. A specially chartered
engineering and manufacturing team that

A DIVISION OF

makes sure the bugs are out the
first time out

And we make sure they have everything
they need. Like the $40 million investment we
made in capital equipment.

Which includes more progressive
assembly lines. Class 100 clean tunnels. Even
a more advanced spindle motor.

In short, everything you need for single-
user personal computers. Intelligent work-
stations. And, down the road, multi-tasking
software.

You won't have fo reinvent the wheel
every time you want to redesign, either.
Thanks to our 1600 controller with built-in
SCSI. Plus the drive level interface standard.

So test drive the 712 today. Or its 5
Mbyte version, the 706.

Contact your local Warburton Franki
office and find out how a little drive can take
you a lot further.

Shugart

Right from the start.

Warburton Franki

THE ANi CORPORATION LTD (INCORPORATED INN S W

® ADELAIDE (08) 356-7333 @ BRISBANE (07) 52-7255 ® HOBART (002) 28-0321
® MELBOURNE (03) 795-9011 @ PERTH (09) 277-7000 @ SYDNEY (02) 648-1711
® AUCKLAND N.Z. (09) 50-4458 ® WELLINGTON N.Z. (04) 69-3016



SMPTE CONFERENCE REPORT

The Bosch
FGS 4000.

A video
graphics
machine

on display

at the SMPTE
conference.

Conference Conflict

THE CONFERENCE was devoted to a
discussion of the new technologies that
will affect the production of film and tele-

vision in the near future. One of the
major themes to emerge was that the fight
between film and electronic techniques
continues.

Much was made of the increasing flex-
ibility of video gear. Ray Mobsby from
the BBC gave an account of experiments
his organisation has been conducting on
replacing film units with video. It seems
that while the lightness of video gear is a
positive boon to cameramen, there were
many complaints, particularly about the
amount of noise they generate.

To counterpoint the arguments of the
video enthusiasts Eastman Kodak rolled
out some of their new lo-light film stocks
that offer an extraordinary ability to film
in ultra low light. The point was made,
and emphasised by some stunning visual
presentations, that film has a far greater
flexibility and higher definition than video.
For instance, a contrast range of 400:1 is
average for the latest generation of film,
but video can only manage 50:1. A 35mm
film frame contains 4.9 million pixels, ver-
sus the few hundred thousand on broad-
cast television. Even the proposed high
definition TV standards would not ap-
proach these figures.

On the other hand, video has a far
greater capacity to generate special effects
and graphics than film. A number of
speakers demonstrated the versatility of
new animation and graphics generating
machines. Highlights of the show were the
Bosch FGS 4000 and the Fairlight Video
Synthesiser. Doug Harrison from Bosch

The Society of Motion Picture
and Television Engineers
(SMPTE) held their first inter-
national conference in Sydney
recently. Jon Fairall reports.

showed a demonstration tape produced on
the FGS 4000 that featured some remark- |
able colour graphics. It demonstrated to |
any remaining doubters that these ma-
chines will become an indispensible tool in
the advertising, music and TV industries. |

Even in this area though, film has some
remarkable abilities. Peter Parkes, the di-
rector of Oxford Scientific Films, showed
off some of the remarkable effects he has
achieved by filming the very small, the |
very fast and the very slow. It turns out
that it is possible to fool all the people all
the time, as his work on Pink Floyd’s ‘The
Wall’ and Ken Russell’s movie ‘Altered
Stats’ has shown.

The enfant terrible of the movie indus-
try, Gareth Brown, was also out in force
with his latest invention. He calls it the
Skycam, and it consists of a camera, with
associated guidance and control systems,
suspended from wires. The idea is that the
four suspension wires are run through pul-
leys attached to the highest extremities of
a sports ground, e.g: the tops of flood
light towers or grandstands. By winding
the appropriate wires in and out the cam-
era can then be guided to any point in the
stadium, at any height up to almost the
level of the pulleys. The length of the
wires is controlled by motors which are
themselves controlled by a microprocessor
responding to a joystick control. The pro- |

cessor is also used to control servo motors
on the unit that keep it steady and control
pan and tilt. A demonstration tape pro-
duced on the Skycam showed that, inspite
of the Heath Robinson-ish sound of the
invention, it does, in fact, add a quite
striking view to sports coverage.

Other speakers at the conference looked
at some of the changes that will be affect-
ing Australian TV in the next few years.
Satellite transmission occupied a lot of at-
tention, as did Teletext and associated text
transmission systems.

Ted Thomas, General Manager at ATN
7, underlined Australia’s contribution to
the development of practical broadcast
systems with a catalogue of achievements
over the last few years. The Racecam sys-
tem is probably the most spectacular.
Racecam is a camera mounted in a racing
car, together with associated transmission
equipment. It has been successfully trans-
planted to the US where the CBS network
now use ATN expertise in this area. An-
other area where considerable advances
have been made is the use of helicopters,
especially as mobile relay stations.

Mr Thomas said that the single most
pressing problem which management of
TV stations could give to engineers was
the development of a storage method for
films and vidcotape. He said that the
amount of space needed for storage of the
accumulation of years of transmission ma-
terial was becoming a major financial bur-
den on TV stations around the world.
What we need. he said, is the ability to
store an hour's worth of programme ma-
terial on something no bigger than a credit
card. -
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ROBOTICS

TOPO

AWalking,
Talking

Robot

—
gy
-

Dennis Lingane

An apple for TOPO?
The robot is controlled
through a computer
interface and infrared
transcelver system
{spaceship-looking thing
at far left). Software for
Apple il is only available
at present.

MANY YEARS AGO, a machine such as

TOPO was only seen in the movies or was I
controlled by huge banks of computers. |

With the incredible increase in technologi-
cal know-how the machine of the year 2000
is now with us — or is it?

TOPO is a computer-controlled robot
costing around $3000. That puts paid to the
affordable part. But then that’s only one
aspect. And it might change if production
increases.

After all, we are always being told how
calculators and computers are now a frac-
tion of their original price. When the hand
calculator came out it had addition and sub-
tration and cost well over $300.

Now the calculator has trigonometric
functions, displays letters of the alphabet, is
as thin as a credit card and is solar powered
And it costs less than a night at the movies.

If the robot technology is refined at the
same rate then we may see an affordable
robot by 1990.

But back to the present. TOPO is the
offering and unfortunately it really isn't
much more than a big electronic toy
although that could change if the inventors
keep working on it.
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Rocking on

TOPO has a new system of movement
which consists of two wheels which sit at an
angle of 30 degrees to the horizontal. This
new system is called Andromotion. A novel
idea which certainly works efficiently. It
enables TOPO to turn on the spot or turn

| through any desired angle.

The only problem with a robot having
wheels is that your home must have ramps
between all levels so it can visit all the
rooms. This is a fault in all robots that use
wheels as transportation.

But this style of wheel is certainly a lot
more reliable and efficient than that used by
previous robots which had wheels like shop-
ping trollies and usually went where they
wanted to, rather than where you wanted.

The sloping wheels enable TOPO to turn
on the spot and very accurately at that. But
there is a problem with forward and back-
ward movement.

When moving forward TOPO has no
front wheel for balance so it has a tendency
to rock backwards and forwards. This
unsteady movement is TOPO’s main weak-
ness. However, it is only a prototype prob-

| models.

lem and will most probably be fixed in later |

Even though the rocking movement is
only slight it stops TOPO from carrying
objects. We had visions of it fetching coffee
for the office staff, but most of the coffee
was spilt on the floor so we eventually had
to fit TOPO with flippers.

However, Androbot has found a way
around this. Put the drink in a can — and
our editor agreed, nodding happily at the
thought of a Fosters for morning tea

The TOPO hand is shaped to carry cans;
in fact, in Chicago at the Electronics Show
last year BOB (the most intelligent member
of TOPO’s family) was able to waddle 10 a
special fridge, collect a cool drink and bring
it back.

Theoretically, TOPO can do the same
trick but you'll nced to buy the special
Androbot fridge.

TOPO is a friendly creature. When you
turn it on it answers by repeating its name
four times, followed by a big hello in a
southern accent.

On the top of its head is a switch pad
This is for when you do not have a comput-
er. It allows TOPO to behave like a radio
controlled car. When you press the button



at the front of its head it pronounces the
word ‘forward” and commences forward
motion.

When pressing the left and right buttons
TOPO pronounces the corresponding word
and turns in the correct direction. To stop it
you press the rear switch and it says ‘stop’
and comes to a halt.

TOPO can also combine the three major
functions, forward, left and right, together
so that it arcs to the left or right.

You might think that is a rather expen-
sive way to do nothing significant. It is from
these basics that TOPO can do more of the
type-cast robotic chores. It is true that on its
own it doesn’t do much and it is more like a
radio controlled car. However, when you
plug it in to your computer the world is your
oyster.

Speak to me
At the moment TOPO only runs on an
Apple 11 with 48K of RAM, using the Super
Serial card with an RS232 interface. But
programs will soon be available for the
Atari and Commodore computers.

When plugged into a computer TOPO

can say anything you want. It does this with
a phonetic alphabet which it uses to analyse
what you typed in.

This format has its faults. To say a word
like psychiatrist TOPO must read it as “‘sy
ky uh trist”. This is no different to most
voice synthesisers. The problem will arise
when ordinary people want to use the
speech facility. They might find it rather dif-
ficult to find the set of letters which makes
the right sound.

Androbot has come to their aid, to a
degree, by including several tables of the
correct letter sequence so you can create the
right sound. These tables will be vital to the
novice user of voice synthesisers.

The advantage of using phonetics is that
TOPO is multilinguial. It can speak in many
languages such as French, German, Span-
ish, Italian, Chinese, Japanese and Arabic.
No matter where you are in the world
TOPO will “parlez-vous’.

TOPO can be programmed using a lan-
guage called TOPOSOFT. It is very similar
to Logo but was originally developed as a
FORTH-based applications program. It
adheres very closely to the FORTH-79
standard, and was written to be easy to

transfer to other computer systems.

If you want TOPO to move. fifty centi-
metres forward then you type in ‘50 FWD’.
If you want it to turn 117 degrees to the left
then type ‘117 left’. Simple, isn’t it?

Whole statements can be strung together
by placing spaces in between each com-
mand. You can name such procedures, then
every time you call the name TOPO will go
through that procedure.

Commands such as GET-POSITION and
SET-SPEED can give the programmer a
great deal of control over TOPO. The com-
mands can test for which switch is being
pressed on its head, test to see if TOPO is
talking or not, and so on.

Applications which TOPO is capable of
include teaching in an educational situation,
going to the bar and getting a drink, escort-
ing guests to the dinner table and vacuum-
ing the floor.

That’s some of the things that TOPO can
do, but what can’t it do?

Well, he can’t wash windows, but who
wants to?

In brief, TOPO is not ready for the aver-
age home user, as indeed the average home

user is not ready for TOPO. And neither is »
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their home, unless it has ramps instead of
stairs. TOPO cannot travel between rooms
of different levels which do not have ramps
joining them.

Its arms are not really capable of carrying
unusual or heavy objects. Its batteries only
last several hours before they need recharg-
ing. And it has a voice synthesiser which
requires a lot of patience to get it sounding
just right.

A gimmicky toy?
With its faults some might think that TOPO
is an overpriced toy.

But it is cute looking, good with kids and
has all the patience in the world. It is the
programmer’s dream come true. It is light
and can be carried from room to room.

Special devices will eventually be built so
that it can carry heavy or unusual products.
In fact, there is a robot trolley that fits to its
back for carrying shopping; this also
steadies the robot in its rocking and rolling
during motion.

It might need some refining but what
could you expect from a world-first that so
far the world has only seen in science fiction
movies?

Wasn't the Apple first considered to be a
millionaire’s toy when it first came out?
The fact that this robotics company is

Home, Jeeves! TOPO with the special carry cart.

headed by the US electronics industry’s
leading entrepreneur, Nolan Bushnell,
(who started Atari in a garage in Silicon
Valley and then sold it a few years later for
$27 million to Warner) is an indication that
this company has the talent to convert
science fiction to reality.

Bushnell himself admits that his robots
are a bit of a gimmick now. But he promises
that new add-ons will follow to make them
less of a toy.

These add-ons will be for TOPO and its
big brother BOB. BOB has a microproces-
sor on board so that it doesn’t need to be in
constant sight of an infrared remote control
module.

I leave you with a quote from the manual
(due to its length some of it has been omit-
ted): “In 1950 science fiction author, Isaac
Asimov, published a book called ‘I, Robot’
In the introduction Asimov stated that the
major manufacturer of robots would be in
existence in 1982.

“He was right about the date, but not
about the name. Our name is Androbot Inc,
not US Robot or Mechanical Men Inc.
There is, however, a major difference
between the two products — we are real
and so are our products. Robots are just
science fiction.

“So allow us to welcome you to a new era
— the Age of Androbotics.” L ]
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INSTRUMENTS

The mix-mag facility, unique to
the BWD 821, enables you to get a
10 times magnification of any
proportion of the trace from 0% to
80% simply by pulling and turning
a knob.

Normal x10 magnification is
Incorporated and the trace can be
expanded to x100 using the mix-
mag function to provide facilities
similar to a delayed sweep CRO
but without the complexity.

The mix-mag facllity can be
used to magnify each line to
examine teletext, sync puise or
video signals of VCRs, television
recelvers or studio equipment.

THE INNOVATIVE AUSTRALIAN

BWD’s Model 82] oscilloscope is a dual-trace unit with 50
MHz bandwi_dth, 1 mV to 20 V per division sensitivity and a
special ‘mix-mag’ expanded trace function

82T somHz Mix-Mac

=f5;uperb value... Just $8—g° =

—————Plus Tax—/—————

Other features of the BWD 82)
include: a 7ns rise time from 5

mV/div.,, 20ns/div maximum
sweep speed, 75MHz triggering,
TV line and frame triggering
selection, bright trace with 6kV
EHT and internal tube graticule.

Two 10OMHz probes are
Included, a x! and a x10. High
sensitivity vertical amp inputs
enable low level signals to be
viewed, such as from tape
recorder heads, pickups and
microphones, etc.

The BWD 821 is suited to use in
communications, industrial
control, research and
development, video and
microprocessor applications.

Designed and manufactured in Australia by

BWD Instruments Pty. Ltd.

PO Box 325, Springvale, Vic 3171

Miles Street, Mulgrave, Vic 3170 Australia
Telex 35115

Phone National (03) 561 2888
International 613 561 2888

please contact: —

Vic.  (O3) 5612888
N.S.W. (02) 684 1800

Qld. (07) 3691277
S.A. (O8)268 2766

For further information on the BWD 821 or any instrument in the BWD range,

W.A. (09) 277 7000
Tas. (002)23 2842

* % s ASK FOR OUR FREE COMPREHENSIVE CATALOGUE 4 # %
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.The SX 120and SX 220 are With an ABS plastic
quality analog multimeters housing the high quality, core-
designed and manufactured by  magnet type meter movement s
the Soar Corporation. protected from shock and the
The SX 120is a compact elements as well as being free
economical 5 function pocket from the influence of outside
model, whilstthe SX 220 is a magnetic fields.
9 function, 20 KQ/V VOM with See these and others in

added features suchas overload  the Soar instrument range at
protection, continuity buzzerand  your nearest L&H Sales Centre.
afacility for temperature With nearly 100 Austialia
measurement using an optional  wide, there's bound to be one

temperature probe. near you.

L L BROWN A ASSOC. 9A1

Budget Boo

What an offer! Purchase any 3 of the famous
BABANI electronics books shown below, and
receive a fourth title from this special selection

absolutely FREE!* Don’t delay — the great BABANI
Bonanza applies only while stocks last.

50 SIMPLE LED CIRCUITS — BOOK 2

€F3468 $4.95
Fifty useful circuits and applications using the LED
to complement Book 1 (ETI Book Saies No
E0108B). Includes diode tester. unijunction LED
flasher, car voltage probe, SCR tester, tuse tester.

52 PROJECTS USING 1C741

DF3868 $3.95
Projects include remote thermometer, servodriver,
rev counter for petrol and diesel engines, voltage
amplifier and a record amplifier with bass boost.

POPULAR ELECTRONIC PROJECTS — BOOK 1
DF0608 $6.95
A collection of the most popular types of circuits
and projects to Interest most electronics construc-
tors. The projects cover a wide range.

SOLID-STATE NOVELTY PROJECTS

CF0438 §4.95
A number of novelty projects using modern ICs
and transistors. Includes a musical instrument
played by reflecting a light beam with your hand
water warbler for pot plants, music tone generator,
LEDs and ladders game, touch switch,
electronic roulette wheel, etc.

ELECTRONIC GAMES

CF0408 $5.95
How to bulld many interesting electronic games
using modern ICs. Covers both simple and com-
plex circuits for beginner and advanced builder.

More great books on
pages 130, 131

Bonanza!
se=——ru—--_

MULTI-CIRCUIT BOARD PROJECTS 50 CMOS IC PROJECTS

DF063B $6.75 €F0808 $5.95
Al circuits are based on one specially designed pc |  Projects include multivibrators, amplifiers and oscil-
board. Recommended to the less experienced hob- lators, trigger devices and other special devices.
byist. -

Buy3-get1free

A
Simply fill out the reply-paid card insert and send to:
ETI Book Sales,

140 Joynton Ave, Waterloo NSW 2017
All phone enquiries: (02) 663-9999, ext 242

‘Please note preference for free book on reply-card. We will try to supply the titie indicated — but

no guarantees can be given ETl AUgUSt 1984 — 39




Meeting the
challenge

of change

Four award winning models to choose from.

microbee really is “meeting the
challenge of change” with two ROM
and two DISK based models, each
guaranteed expandable to any level.
From arcade games through to word
processing and business management,
you can choose the level of
development to suit your needs.

Tomorrow looks equally bright for
microbee owners . . . . with new
technology and advances . . . . with
reports and literature on new
software and peripherals . . . . and
with training courses for each level of
development.

HI RES Economy Green Screen Monitor

B

16K Educator 3449

Now with WORDBEE!

The microbee Educator is specifically
designed for the education market
and has been chosen by NSW,
Western Australia, Queensland and
the Australian Schools Commission
as a computer for use in schools.

microbee Educator boasts high
quality graphics and sound effects
capability, exceptional performance at
a realistic price plus powerful
software designed for Australian
curriculum needs.

32K Personal
Communicator 3499

microbee’s top selling portable
computer now features:

Telcom | firmware WORDBEE,
Microworld BASIC, machine code
MONITOR, ADM-3A terminal
emulation, self-test in 28K of ROM
with 32K of CMOS battery backed
user memory, high resolution PCG
GRAPHICS, SERIAL AND
PARALLEL I/O ports,
programmable cassette interface and
direct monochrome video output.

A vast library of educational,
entertainment and utility software
is now widely available.
Microworld BASIC supports
full high resolution graphics,
colour if required, music,
/O data can be directed
at will and best of all,
MW BASIC is a
breeze to program
yourself.
The low cost

microbee

BEEMODEM can be added enabling
your microbee (via your phone line)
to communicate with other
computers worldwide!

Software and your
microbee

Whichever microbee model you
choose there is a vast and growing
array of software to use with it . . . .
some built-in and included in the
price of your computer. Games and
family entertainment, education
programmes, communication,
information systems, personal and
business finance, word processing and
much, much more.

Ask at your microbee Computer
Centre for the current range of
software included with each model or
ask for the catalogue of “Software
Available”,

Options and
Peripherials.

Advanced “State of the Art”
peripherals and options are available
to interface with your microbee
such as:

microbee HI RES Economy
Green Screen Monitor . . .$149.50

Adjustable Monitor Stand .. ..$19.95

BEEMODEM ............ $149.50

microbee MB80 Dot Matrix Printer
Parallel ............... $399.00
Seriel ................. $449.00

(Includes cables)

microbee High Resolution Anti Glare
Ergonomically Designed
Amber Screen Monitor . . . $249.00




Now with Dynamic RAM
to meet today’s user demands

64K Advanced
Personal Computer

(with Single 400K Disk Drive
and all manuals) $1,595

The microbee 64K Advanced Personal Computer
with a Single 400K Disk Drive is the ultimate
configuration for the serious enthusiast.

It is supplied ‘bundled’ with world class software
such as CP/M, MICROSOFT BASIC,
MULTIPLAN, WORDSTAR and a powerful
library of support programs. Comprehensive user
manuals are also supplied. No wonder this model
microbee is regarded as the most powerful and
best price/performance computer In its class.

microbee 128K

(with Dual 400K Disk Drives
and all manuals) $1,995

Designed for the serious home and small business
user, the package consists of the microbee

with 128K of dynamic RAM controlled

by the proven Z80A processor plus
a dual 400K disk drive, with the
increased power more
sophisticated programs can
be executed including a
whole host of bundled
software for word
processing, terminal
emulation and
communication with other
computers worldwide, spreadsheet
analysis and networking.

microbee 128K
Computer with
Dual Disk Drive

microbee computer centres

1 Pattison Ave, 455 l.ogan Road, VICTORIA:

Waitara 2077, N.S.W. Stones Corner, Qid 4120 Melbourne. :'15 bankcard
Phone (02) 487 2711 Phone (07) 394 3688 SOUTH AUSTRALIA: N

729 Glenferrie Rd, Kwoala ((I:refsce;‘iZSO Adelaide, Edwardstown, welcome here
Hawthorn 3122, Vic. est Goslor . Port Lincoln.

Phone (03) 819 5288 Phone (043) 24 2711 WESTERN DIRECT ORDERS

PHONE (02) 487 2711

grayaLi TELEX AAT2767

141 Stirling Highway, .
Mount Tom Price.

Nedlands, W.A. Authorised Dealers in:—

NSW: Carlingford, )
e (4 205 529 Coffs Harbour. Concord. @u‘s;;tglgg/" APPLIED
Cooleman Court, Hurstville. Lismore. TECHNOLOGY
Weston A.C.T. 2611. Sydney. ACT: RETAIL PTY LTD

Phone (062) 88 6384 UEENSLAND: Belconnen. Weston.

151 Unley Road, ownsville, Cairns, ml n ,b
Unley 5061, S.A. ilton.
Phone (08) 273 1384 1O C ec
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AUSTRALIAN
IMPORTERS

CLIFF AUDIO CONNECTORS

52 SERIES 6.5MM NYLON
INSULATED SOCKETS

* MONO & STEREO TYPES
AVAILABLE

* BREAK, MAKE OR SINGLE
CONTACT CONFIGURATIONS
(PC MT.-OPTION)

* COLOURS: GREY, BLACK,
RED, WHITE, GREEN

S6 series 3.5mm
NYLON
INSULATED
SOCKETS

* BREAK OR SINGLE CONTACT
CONFIGURATION (PC MT -OPTION)

6.5MM PHONE PLUGS

SHATTERPROOF NYLON
BACK COVER e

(x it

* COLOURS: RED, BLACK, GREEN
BLUE, WHITE, GREY, YELLOW

* MONO/STEREO AVAILABLE

———

ﬂ_m

-

3.5MM PHONE PLUGS
(SAME CONSTRUCTION AS 6.5MM

TYPES) e s |
ST IR

——

THE CLIFF QUICKTEST

FOR:

* RAPID
CONNECTION OF
PLUGLESS LEADS
TO MAINS
RAISED LID CUTS ‘ x
CURRENT FOR
SAFETY -

240V @ 13A
RATING
SPECIAL —
$23.00 + 7.5%
TAX

DELSOUND PTY. LTD.

1 WICKHAM TERRACE

(CNR. WHAREF ST)

BRISBANE. 4000

(07) 229-6155 TELEX AA44442

YOUR BASIC TOOLKIT!

Here are pretty well all the basic tools you'll need for constructing electronic projects. On
the left (A) is a low-cost 20 watt continuous-heat soldering iron. In the foreground are
long-nosed pliers (B), side cutters (C) and snub-nosed pliers (D). At top-centre is a
“Tyrannosaurus" wire-stripping tool (E) — an extremely handy and time-saving device. To
the left of it are two nut drivers (F-G) and to the right are four screwdrivers — two

Philips-head types (H-J) and two flat-blade types (K-L). All you need add perhaps is a
small drill and a ‘hobby’ knife.
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[Soldering iron courtesy Altronics, Micron T2420,
Wire stripper courtesy Jaycar, TH-1824; sidecut-
ters and snub-nosed pliers courtesy Dick Smith
Electronics, T-3205 and T-3565 respectively;
other tools courtesy of local hardware store]

STARTING ELECTRONICS 1

YOUR

university degree.

WELCOME TO the wide, wonderful world
of electronics! Once you've ‘dabbled’ a
while with a project or two and enjoyed the
satisfaction of putting together a project
yourself, and got it working, you'll be
hooked. Join the millions of hobbyists
worldwide. Electronics must surely rate as
the world’s biggest, most popular hobby.
Virtually everybody employed in any aspect
of the electronics industry either started out
as a hobbyist — or is employed pursuing

their hobby!
Well, where do you start? For the begin- |
ner starting out in electronics (. . . good |

name for a series!) it can seem bewildering
when you're confronted by a profusion of
terms and phrases — seemingly like another
language. How do you sort out a resistor
from a capacitor, a transistor from a tran-
sient, an electron from an electrolytic, or a
printed circuit from a polypropylene capaci-
tor? Well, that’s our job. This series is
designed to introduce you to the ‘bits’ and
‘how to’ of electronics with as little pain as
possible. You learn as you go. You can start
by tackling relatively simple projects at
first, lcarning how to use the tools as you
proceed.

Now that seems like the best place to
start — with the tools.

The soldering iron

Electronic components are connected to
conductors, tags, terminals etc, by solder-

BASIC

TOOLKIT

Want to ‘get started’ in electronics? You've
come to the right place! This elementary series
shows you how to get into the fascinating hobby
k] of electronics without the necessity of having

; mountains of money, unlimited time or a

Roger Harrison

ing. Solder is an alloy of tin and lead, mixed
in the ratio, for electronic applications, of
60:40. It melts at a temperature lower than
the melting point of either metgl alone, that
temperature being around 188° C. A solder-
ing iron is used to heat the parts to be joined
and melt the solder so that it covers the
joint. The solder acts as filler and bonding
agent, creating an electrical ~contact
between the parts being joined and filling
the irregular surface.

To make a proper bond to the joint, the
solder has to ‘wet’ the surfaces.

As metals oxidise, or tarnish, on the sur-
face as a result of being exposed to air, ‘flux’
is used to remove the tarmish. For electronic
work this is composed of resin (sometimes
spelt rosin), which is obtained from the sap
of pine trees plus additives called ‘activa-
tors’. At soldering temperatures, the act-
ivators decompose, liberating an acid that
dissolves the tarnish faster than pure resin.
Other fluxes are also made for non-
electronic uses, usually sheet-metal work,
copper and brass-ware manufacture. These
fluxes are usually highly corrosive (such as
hydrochloric acid) and must never be used
for electronics work as even minute
amounts rapidly corrode component leads
and printed circuit board tracks.

Solder for electronics work is made as dif-
ferent gauge wires, most have a resin core
along their length, some have up to five
separate cores.

The resin core melts before the solder

O T ST R WL S ST T
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STARTING ELECTRONICS 1

GET THE DRILL?

A small, handheld ‘mini’ drill, having a chuck speed of 5000 to 10 000 rpm is handy for
drilling holes in printed circuit (or ‘pc’) boards. Ready-made pc boards have pre-drilied
holes so a drill is not essential to start with, unless you go ‘the whole hog' with your
projects and make your own boards. (We'll show you later).

and flows onto the joint, wetting both the
joint and the solder, excluding the air. At
the same time the activators dissolve the
tarnish on the surface, allowing the solder
to flow freely and properly wet the joint.
When the solder meits, the increase in tem-
perature deactivates the flux, limiting the
possibility of corrosion.

Resin-cored solder is obtainable in a vari-
ety of wire gauges. For general and heavy
work, such as on sockets, chassis, switch
contacts, etc, 16 gauge is suitable. For fine
work on printed circuit boards, miniature
components, etc, 20 or 22 gauge is best. It
pays to have several different gauges handy.
Experience will show which is the best
under different circumstances.

It is important 10 select a suitable solder-
ing iron — after all, it will probably be the
tool you use the most! A bewildering vari-
ety of types and sizes are available.

The most suitable rating for electronics
work is between 15 and 30 watts. Irons
below this rating generally do not have suf-
ficient heat capacity, while those above
have high tip temperatures that can result in
damaged components and poor joints. Irons
of the continuous heat type, that have rat-
ings above 80 watts, are best for sheet metal
work. Irons advertised as ‘universal’
(mostly having a rating of 40 or 50 waltts)
should be avoided as they are usuaily too
bulky for electronics work, particularly on
printed circuit boards, and have t0o much
heat capacity and high tip temperatures
with the likelihood of component damage.
The handle also usually gets too hot for
comfort.

Choose an iron which is comfortable to
hold. As well as being light, the iron should
preferably have a lightweight power cord to
reduce drag on your wrist when moving the
iron around. The length of the cord should
be adequate — about 1.5 mto2 misa good
length.

Low wattage, continuous heat irons are
probably the most widely used despite a few

44 — ETI August 1984

drawbacks. They are heated by a wire
resistance element located in the barrel just
behind the tip.

Continuous heat irons are slow to heat to
soldering temperature — they are usually
left running continuously. This causes tip
oxidation which therefore requires constant
maiptenance and fairly frequent replace-
ment. These are minor drawbacks, how-
ever, if you cannot afford a more expensive
iron.

Some irons of this type are obtainable
with a temperature select switch in the han-
die. This usually doubles the power when
needed to provide sufficient heat to make
the occasional heavy joint. They are nor-
mally used on the lower power position for
routine soldering.

Quick-heat irons operate from a low volt-
age at a high current, usually supplied from
a transformer, and take only a few seconds
to reach soldering temperature. They take
only a few more seconds to reach red heat if
the operating button is held on too long!

Quick-heat irons are made in two basic
styles — the soldering gun and the low-
voltage iron.

Quick-heat irons are suitable for inter-
mittent handyman usc or applications
requiring their large heating capacity. They
are not recommended for general elec-
tronics use, particularly on printed circuit
boards, except perhaps for the ‘mini’
models. Quick-heat irons require some skill
to control the heat so as not to damage com-
ponents by overheating.

Despite their limitations, quick-heat
irons can be useful in an electronics work-
shop. If you contemplate purchasing one
make sure the transformer has an electro-
static screen.

Soldering guns have the disadvantage
that the transformer in the handie tends to
make them a little unwieldy, especially for
prolonged use.

Battery-operated soldering irons have
become widely available, and these find

application where power is unavailable or
inconvenient to supply. These irons can be
used where components sensitive to leakage
currents (i.e: MOS devices, CMOS ICs,
etc.) are employed, though the other types
mentioned are OK provided the tip and/or
barrel are earthed.

Rechargeable nickel-cadmium batteries
usually contained in the handle supply the
current. They are not suitable for prolonged
use.

Temperature-controlled irons are made
specifically for electronics work. They are
unsurpassed for good soldering, conven-
ience and minimum possible damage to
components. They are more expensive than
the other types but get one if you can afford
it.

The best ‘general purpose’ tip is a
‘wedge” or “chisel” shape with an edge
about 2.5-4 mm wide, and a shaft about
5-7 mm in diameter.

We’ll go into the subject of soldering and
soldering irons in more detail in the next
part of the series.

Mechanical tools
You’ll need some tools to hold things, cut
things, screw things and strip wire insula-
tion. Not essential to start with, but very
handy to have is some type of small drill,
too.

The quintessential mechanical tool for
electronics construction is the sidecutter.

Also called ‘wire cutters’, which also applies p
PP

THE ANALOGUE MULTIMETER

These were the 'standard’ test instrument
for many years. Multimeters are used to
measure the basic quantities involved in
electronics — voltage, current,
resistance. Analogue multimeters cost
anything from as little as $10 to over
$100. This Univolt model from Benelec
costs around $20.




SUPER BARGAINS AT MAGRATHS!

[adien eomly

20MHz

X-Y mode.

CS-1022

Vertical signal output.

SEMICONDUCTORS

GEOFTRI

'746%:;
Tax
Economy and Style in an ail-new workhorse 20 MHz ‘scope.
High sensivity — | mvidiv. ol .
150mm rectangular CRT (6KV) with ftuminated innerface graticule
20nS/div maximum sweep for display of fast changing signals.
+3% accuracy for precise waveform measurements.
Video clamping for reliable synching
Eightdwisions of dynamic range,
Ergonomic front panel layout.
Observation of intensivity modulated signals.

e

MEMORY
TMS 4116 16K DYNAMIC $2.30
4164 64K DYNAMIC $7.76
8416(6116)  2KX8CMOS $8.05
2732 32K EPROM $7.75
2516 16K EPROM 5427
2532 32KEPROM $8.05
MB8118 16K X | RAM 3454
MISC. SEMICONDUCTORS
76477 SOUND SYNTHESIS 5423
76488 SOUND SYNTHESIS 3423
76489 COMPLEX SOUND GENERATOR $7.73
TMS 4500 DYNAMIC RAM CONTROLLER $26.45
TMS 9929 VIDEO DISPLAY PROCESSOR 3813
6801L1 34338
OPTO
FND 357 CC ¥ RED 52,13
FND 507 CA 5" RED $1.73
RND 807 CA 8 RED 56.33
MAN 72A CA. 3 RED .73
MAN 74A CC.3RED $1.73
MANB610 CA B ORANGE $5.61
MANB8630 CA.8 ORANGE * OVERFLOW 4319
MAN B650 C.C 8 ORANGE * OVERFLOW 34,04
MS131C CA 3"RED N7
L6 CHROME BEZEL LEDRED/OR GREEN 90
31 PHOTODIODE 9173
TSI PHOTO TRANSISTOR $1.52
BPWS0 PHOTO DIODES $1.73
MET121 VRLED .73
MCA7 REFLECTIVE OBJECT SENSOR 532
MCT8 SLOTTED OPTICAL LIMIT SWITCH 8230
MCT81 SLOTTED OPTICAL LIMIT SWITCH $2.30
2NSTTY PHOTO TRANSISTOR — DARLINGTON 78
MCP 3022 TRIACDR $2.06
FCD820D OPTOCOUPLERS $1.66
MCC670 (6N138) OPTO COUPLER 5293
MCT2 OCOUPLER $104
4N26 OPTOCOUPLER $1.10
5mmLEDs  GENERAL PURPOSE REDVGREEN x
YELLOW
\_ MV5491 RED/GREEN DUAL LED $3.31

@SM\SFAC/‘/@%

)
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0 OSCILLOSCOPES
cs2110  +2,869%5:

100MHz
ANEW STANDARD I 1 00MHz SCOPE PERFORMANCE

® “High sensitivity 1mV allthe way 10 100MHz.

2nS/dv maximum sweep speed.

Delayed sweep for partial waveform expansion.

4-Channels. B Traces with wide range of waveform display functions.
Dual sweep functions

Accuracy $2% [or precise waveform measurements,

Bright. sharp, 1 50mm rectangular CRT (20kV).

Push-button switches with LEDs for simplicity and reliability.
Guaranteed channel-to-channel time accuracy.

All position controls are on the front panel for operator convenience.
Optimum mutti-clamping of video signals

* PROBES MODEL 88100 DC to U

100MHz

(suits all scopes)

s396°
CS-1060 $ 25 inc
40-60MHz 1 ’71 i

A THOROUGHLY UPDATED DESIGN IN A 3-CHANNEL.
6-TRACE SCOPE

® 73.channel. 6-traces using altemate delayed sweep

Extremely high sensitrvity of 1mV.

Bright, sharp. autofocus | 6kV CRT (12kV for CS-1040).
Maximum sweep speed SnS/div (10nS/dw for the CS-1040),
+3% accuracy for precise waveform measurements.

Eight full divisions of dynamic range.

Vertical axis signal output.

Video clamping

Delaycd sweep can have zero delay enabling magnification of even the
leading edge of a signai.

FIGARO GAS SENSORS
*13.46 ea.

Combustible Gas-Leak Alarm

L

ARISTA ELECTRONICS

Video Dubbing Kit
For recording from any
video machine

to any video machine.
KIT INCLUDES:

Video Cable 1. 5m
AudioCable 1 5m
RCA-UHF Adaptor
RCA-BNC Adaptor
RCA-35mm Adaptor  2PCS.

Cable Adaptor, 5PIN DIN
Plug to RCA Jacks
(inVout) PCS.

161

TV-VIDEO ACCESSPRIES

—Books & Mégazine#.'ﬂ

GREAT

WE HAVE A LARGE RANGE OF MAGAZINES IN STOCK!

FAIRCHILD

Bipolar Memory Databook
COS Databook

ALinear Databook
MOSMemory Databook

MOTOROLA
CMOS Databook
Schottky TTL Databook

PHILIPS

Building Hi-Fi Speaker Systems
Semiconductors, Pt 2
Semiconductors, Pt 3

General Catalogue 84/85
DATABOOKS

TEXAS INSTRUMENTS

Carbon Monoxide Detector Software Design for Micro Processors $14.95
Automatic Fan Control ll_l98' sgpv'emé"‘-”L Data 13-:3
: 5 inear Control Circuits B
Fire A_larm'(Detectmg combustible gases k- $16.00
contained in smoke) MOS Mermory 48.35
Air Pollution Monitor Bipolar Microcomputer Components $9.99
TTL Date Book $12.50
TGS FEATU RES 4 Understanding Solid State Electronics £7:95
Longllife. Sensors in continuous use for Byears are still Understanding Computer Science $7.95
functioning normally. Understanding Communications Systems $7.95
High reliability even when exposed to toxic gases. (inderstanding Optronics $7.95
Detects low concentrations of Natural Gas, Carbon Beginners Basic T1-99 4A $14.95
Monoxide and a range of toxic gases. NATIONAL SEMICONDUCTOR

#812 General purpose combustible gas detection. Audio Radio Handbook $6.50
Carbon Monoxide detection. High CO sensitivity Advanced Bipolar Logic $6.50
enables most types of smoke to be detected. Linear Applications Handbook +18.00
#813 General purpose combustible gas detection. Transistor Data Book $7.50
Methane detection. High CH, sensitivity makes Voltage Regulator Handbook $8.00
it suitable for Natural Gas detectors. k’“\tmor\/ Data Book $7.00

\, i _/

48.00
49.00
$12.50
+8.00

#9.00
$8.00

T
BARGAINS AT eI
f

MAGRATH

Please Charge my Bankcard No.

BANKCARD ORDER FORM

Signed

DDDDDDDDDDDDDIE]J

NEW QUEENSLAND STORE
SHOP 5,59 BARRY PARADE
BRISBANE 4006

PHONE (07) 8323700
MAGRATHS ELECTRONICS Phone or Mail.
55 A'BECKETT STREET, MELBOURNE, 3000
Phone (03) 347 1122, Telex AA31001

Prices subject to change without notice.

Mailor phone orders add 2.00 upto 1 ka e b pruost speccial pates for heavy items on request

ALL ITEMS INCLUDE S/TAX UNLESS STATED OTHERWISE.

welcome here



SEMI-CONDUCTORS ARE GETTING SCARCER
um

745253
REVISED 745257
7/11/83 745258
ICL7106 745260
ICL7116 745274
ICL7117 748275
ICL7611 ] ;gggg?
iICL7612 6. g
745287
745288
745299 90 74C157
745301 ! 74C160
745314 P, 74C161
o o o
i 48331 PO, 4C
CMTeisn 930 745373 990 r4cies
ICM7226A 48. 748374 L 74C165
ICM7227A 745381 74C173
ICM72134A 15, 745387 1 74C174
ICM7240 7454127821 74C175
ICM7242 3. 74C192
ICM7250 745428/822 74C193
ICM7260 ! 74C195
ICM7555 2. ;:g:;? ] ;2833?
CM7556 295 74347) %0 raczl

741549 ! 7415299
741851 7418320
741854 7415321
741855 7415322
741563 ? 7418323
740873 ! 7405324
741874 A 7415326
74L875 A 7418327
74LS76 | 7415352
74LS77 7418353
741878 7418354
740583 74L8365
741585 ) 74L5366
741586 , 7418367
741890 4 7415368
74L591 B 7418373
741592 7415374
741593 ) 7418375
741895 74L8377
741896 3 7415378
74L8107 7415379
7418109 3 7415386
7418112 74L5390
7408113 7415393
74LS114 7415395
74L8122 7415396
74L5123 ! 7415398
745 745473 . 74C244 7415125 7415399
74500 748474 A 74C373 575 7415126 7415424
74302 748475 PO, 7415132 7415440
74503 745482 74C374 74LS133 4. 7415441
74504 745489 74C901 ! 74L5136 7415442
74C902 .50 74LS138 7415443
74H 740903 50 7415139 7415445
74H00 740904 7415446
74HO1 74C905 . 74L5447
74H02 74C906 | 7415148 7415448
74H03 74C907 74L5449
74H04 ! 74C908 ) 7405490
74H0S 74C910 1 7415153 7418540
74H08 74C911 7415154 7418541
74H10 740912 7418155 7415621
74H11 74C914 74L8156 7415622
74H12 1 74C915 74LS157 7405623
74H15 74C917 7415629
74H20 74C918 7415640
74H21 740920 74LS641
74H22 74C921 74L5642
74H30 74C922 7415643
74H40 74C923 74L5644
74H50 740925 7415645
74H51 74C926 7415668
7T4H52 74C927 74L5669
74H53 740928 7415670
74H54 740929 7405673
74H55 74C930 7415674
74H60 f 740932 7415690
61 90  74C941 7415691
;MSZ 74C989 ;4tggg§
4HB4 4
74H6S 74L8 7415696 ‘
LM309K 4 LM1830 u MJEBOO

;um y ;:tggo 7405699
4HT2 ] 1 LM31ON 320 LM2907 350 i MJE2801 3.
74H73 y 741502 cop I LM2917 8PIN 80 MJE2955 4. 2N3096
74H74 y 741803 COP1802 16.50 i 3.40 80 MJIE3055 390 2N3109
74H76 741504 COP1864 17.50 ! LM2917 14PIN MJET3005 590 2N3251
74H78 y 741805 3.40 MJEI3007 790 2N3302
74H87 7 741508 MN3001 d MJE13009 1250 2N3440
74H101 741509 CA3028 I 1 MPF121 250  2N3441
74H102 741510 MPF131 2N3442
74H103 | 741511 MPSAQ5 2N3563
74H106 ’ 740812 MPSAQS 2N3564
74H108 ' 741513 MPSAID 1. 2N3565
74H113 741514 MPSA12 2N3566
7T4H114 74L815 MPSA13 2N3567
74H183 . ;4L§;g MPSA14 gNggggﬂ
74S188AN 4L 5 MPSA20 N
ik 74C 740821 LM338K 1250 MPSA42 2N3638
745194 i 74C00 741522 LM339 1.20 MPSA43 2N3640
i U e B Mg 1 ' MPOAE 100 N3ee2
745196/82590 aL d : MPSASE 1. p
2 M350 MPSAG 100 2N3643

4 741827 LM351N 65 2N3644
745197/ 1 g MPSA 4
i 8252.90 LM353 i MPSA92 2N3645
745201  9.90 LM356N ) MPSA93 . 2N3646
74S214AN POA LM357 ! i MPF102 2N3702
45225 10.90 LM358 ) i d MPF 103 2N3704
45226 7.90 LM361 ! MPF105 f 2N3739
45240  6.90 . LM377 ) 5. ] MPF106 2N3771
/45241 8'90 X ! | LM378 3. 80 MPF109 2N3772
90 :

LM380 14PIN RC4194 90 BOV64B 550 MPSU02
i Wam s s bw s
LM381 ! =0
LM382 20 SCR& Y96 (BUX 80) MPU131
LM383 .90 TRIACS 4.90  MRF221
LM384 I SC141D I sovsusuxaog; MRF237
X1a1E 490 MRF238
Xz 29 GHE 130 WA
: 20 MRF4
scraep 285 puiof
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- e
280510 I : 50 BF24
ADS570 L f 815288 g0 BF337
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AY-3-8910 14.50 ] 2N6027 ‘9o BF459
AY-3-2513 14.50 i BF469
MSM5832 16.50 .00 TRANS. BF470
MM58174 19.50 90 AC125 BF494
MM5303  7.50 90 AG126 BF495
MM5309  14.50 y AC127 BFW10
MM5369  4.95 950  AC128 BFEW11
LH0002  9.50 | AC187 BFW16
LHO042CH  7.50 00 aC188 BFY50
LHO070  7.50 ‘ AC149 BFY90
LHOO7 T 7.50 AD161 BFX90
TLO61 150 AD162 BU126
1062 25 AF118 B8U208
TL064 : 50 AF126 90 BU326
TLOT! ! AF127 BUX80
TL072 MFE131
073 Y MFE3001
TLO74 .90 UAT48 ] MFE3003
TLO81 MC1310 9 MJ413
TL082 MC1312 7. 60 MJ802
TL083 MC1314 MJ901
TL084 MCI315 8. 50 MJ1001
TL494 90  MC1327 MJ11011
TCA220 50 MC1350 1 30 MJ11015
TCA280 50 MC1408L8 30 MJ11016
TDA1024 290 MC1437 4. MJ15003
TA7205P 390 MC1445 5. MJ15004
TEA1002 MC1456 MJ15024
UAATTO 95  MC1458  1.20 MJ2501
UAA180 7S MCU466L 14 MJ2955
LM10CH MC1469R  6.90 MJ3001
LM301 J MC1488 20 MJ4032
LM30IH 1. MC1489 2. 20 MJ4035
LM302H 6. MC1494 MJ4502
LM30SH 1. MC1495 8. MJE340
LM307CN 1. MC1496 MJE350
LM307H 1. LM1596 3. 20 MJE3TM
LM308 ] MC1648 8. 20 MJES21
LM308H 1. LM1812  10. MJE700
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ROD IRVING ELECTRONICS

425 High St.. Northcote 3070 (03) 489 8866 (03) 489 8131 $1-59.99 $2.00 $10-24.99  $3.50
48-50 A’'Beckett St.. Melbourne (03) 347 9251 $25-49.99 $4.50 $50-99.99  $6.00
$100-199  $8.00 $200-499  $10.00

$500+ $12.00
Mail Order and Correspondence ,
P.O. Box 235 Northcote 3070 (All above charges are for surface mail and some
heavy items will vary from these rates.) w~eicome here

Cert post tor orders over $100 included “free”
To Order By Phone Reg. post for orders over $200 included “free’

Account orders from schools, govt. depts.. public Co's . gratefully accepted. Min order amount $20.00
Mail Order Hotline 03)481 1 436 {or a min. $5.00 accounting charge will apply } Comet Road Freight, Armail etc. are extra




anp scarcer stock up NOW!
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Integrated Circuits & Transistors | IRIE
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2N3866
2N3904
2N3906
2N4030
2N4032
2N4033
2N4036
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25K45

25K134
2SK176

1N4001

1N4002
1N4007
1N5400

1N5404
1N5408

0A47

0A90

0A91

0A95 0
5082-2800 2.95
5082-2811 4.95
HLMP6620 5.95

BRIDGES
1.5AMP

W005 50
W02 60
W04 60
6AMP

BPC602  2.90
KBPCB04  3.50
KBPC6OS  4.50
1

0AMP
KBPC10005 3.90
KBPC1002 4.20
KBPC1004 4.90
AMP

35
KBPC3502 5.90
KBPC35014/MD
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79HGKC 1650

78540 350

MC1496L 14.50

2920  239.00 ; SPECIAL
3205/8205 9.90 ] FUNCTION
3242 17.50 i LM 4250

8K2 OHM
R28185
10K OHM

10 PIN SIPS

R29100
100 OHM
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330 OHM
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o9 320 : 30 RESISTOR
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WD1993 HP5082-2811 PACKS
WD§123 HLMP 6620 ;gg
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TR1602 (S1 EA%V&% L ;gg XR8038 PIN 1 COMMON

TR1863 890 MOC3020 250 7
T80 2309 MOCI021 295 Suae
BR1941 2300 LEDS
CRTB002A 5090 3mmRED 25
3mm YELLOW 30
74F SERIES 3mm GREEN 30
74F00 /9 5mm RED 15
74F02 smm YELLOW .30
74F04 5mm GREEN .30 [F13741.H 150
74F08 EN DS75451 60
74F10 RETAIL COST DS75452 60
74F11 Smm ORANGE .30 ps75491 200
74F20 RED RECT 30 ps75492 200
74F32 79 GREENRECT .30
74F64 YELLOW RECT 30  pm2502 12,50
74F74 RED CHROME ADC080
7486 BEZEL 120 ADC808
74F109 YELLOW DAC0800
74F138 CHROME BEZEL DACO808
74F139 120 $AK140
74F151 GREEN CHROME  7n414
;4:15:; BEZEL 120 paizo
aF15

74F 158 VOLTAGE 4000
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74F253 E 7905UC 4015 10K OHM
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R i
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JUST GIVE US THE NUMBERS
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Digital handheld multimeters are now quite common and relatively inexpensive. You can
pay between $40 and $300+, depending on features and performance. Pay what you can
afford — you'll likely have it for a long time. These two are typical of the variety available.
The Univolt DT-845A (from Benelec, Sydney) features a rotary function selection switch
and autoranging. The Parameters 7040 on the right features thumb-press (left hand)
range and function select switches and comes with a carry case. Both cost under $100.

to gigantic two-handed monstrosities used
for cutting fencing wire, sidecutters are used
for cutting component leads to length, cut-
ting off excess leads after soldering, cutting
hookup wire, etc. They’re also good on toe-
nails! Pay good money and get quality. This
applies to all your tools. They last longer
and work better.

Your sidecutters should have a precise
cutting edge around 8-10 mm or so long,
flush on one side so that you can get right up
against a tag, terminal or printed circuit
board. They should fit comfortably in your
hand and have a spring return that is not too
stiff. The handles should be covered in plas-
tic insulation, mainly for comfort.

When using sidecutters on component
‘pigtails’ (the stiff wire leads), the part cut
off can fly away with some speed and force.
Watch it! That’s dangerous to eyes. Use the
sidecutters so that the dross flies toward the
bench or floor. Some brands of sidecutters
feature an attachment that prevents the cut
bits flying off.

You'll need two types of pliers. One

48 — ET! Auaust 1984

snub-nosed set with ‘toothed’ jaws. They
should have jaws around 15-20 mm long.
They’re for gripping things, particularly
component leads and nuts. As for the side-
cutters, get a pair with insulated handles
that fit comfortably in your hand and have a
spring return that isn’t too stiff.

You’ll need a pair of flat long-nosed
pliers, too. They're very useful for holding
things in awkward places — and when you
can’t find the other pair! They should have
jaws from, say, 40 mm to 80 mm long; with
insulated handles, of course. Spring return
is not necessary.

In screwdrivers, you'll need two types:
flat-blade and Philips-head. In each, you’ll
need a ‘medium’ (5-6 mm shaft) and a
‘small’ (3-4 mm shaft). If you want to go
“the whole hog”, a set of ‘precision’ screw-
drivers can be handy.

Many people consider “nut drivers” or
‘Spintates” to be superfluous, but we con-
sider them to be almost indispensible. Just
two will carry you through most jobs: a
5 BA (6 mm across the flats) and an 8 BA

(4.25 mm across the flats).

Along with nut drivers, too many people,
foolishly, consider a *‘wire-stripping” tool
superfluous. Nothing could be further from
the truth. Sure, you can ger by without one,
but you shouldn’t on a regular basis. There
are lots around. All we can advise is: try be-
fore you buy. Then buy something with
which you feel comfortable.

The sort of drilling mostly required with
electronic construction calls for a small
diameter, high speed drill. Printed circuit
boards, in particular, require small diame-
ter holes and they need to be drilled at high
speed — typically 5000-10 000 rpm. There
are a number of small, hand-held drills on
the market which will do the job admirably.
Some are battery operated, some are run
from a mains plugpack or power supply.
Most component holes are drilled to either
0.8 or 1.0 mm diameter. However, a drill
set ranging from 0.5 mm to 6.5 mm is very
useful. Common sizes used for mounting
mechanical components are 7mm to
10 mm. For drills of this size, you'll need a
conventional hand or electric drill.

For shaping, finishing or enlarging holes,
a set of small files comes in handy.
“Needle” files are generally useful for elec-
tronics work. What to get? Well, you
should get one ‘flat’, one ‘half-round’, one
‘rat-tail’ and one ‘triangular’.

Not essential, but useful, is a “jeweller’s
saw”” or small jigsaw. With this you can cut
small holes of varying shapes in thin metal
or plastic (panels, for example) or printed
circuit boards.

Some form of ‘hobby’ cutting knife (such
as an “NT-cutter”) is also useful. There’s no
need to suggest the myriad uses here, get
one and it will find uses for itself!

That pretty well completes the mechani-
cal aspects of the toolkit. You could. of
course, fit out your ‘workshop’ with a drill
press, lathe, vyse, grinder etc. But you’re
just starting out, remember?

THE ULTIMATE TEST INSTRUMENT?
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An oscilloscope makes an extremely
versatile test instrument. You can view
waveforms, measure voltages, periods
and frequency with one. Serious
hobbyists eventually get one. This BWD
oscilloscope is Australian made.




STARTING ELECTRONICS 1

PROJECTS TO BUILD!

‘Test’ tools

With all the kit and kaboodle described
before, you can put a project together, and
it might work straight off. But the nature of
human beings, and electronics, is such that
it might not, too!

What you need at this stage, to ‘trouble-
shoot’ or check the workings of a circuit, is a
multimeter.

A multimeter is a tool that will measure
all the basic electrical parameters of a cir-
cuit, component or whatever. In its basic
form, a multimeter will measure voltage,
current and resistance. Most multimeters,
however, will have some added *‘feature”
(intended to get you to buy that model,
rather than the opposition’s). Such features
might include a transistor ‘tester’, capaci- -

—— R
tance measurement, etc. . ’—hr-\l-lC p FAST CHATEGEH s
With multimeters, in general, you ‘gets gT1563 h,,,mmof’““”"x -

what you pays for’. But that shouldn’t stop wanwine: A" ngi POLARTY -
you shopping around. soweR “". [

The first parameter to take into account ®
when buying a multimeter, is sensitivity. -
This is expressed as ‘so many ohms per
volt’. Don’t try to work that out just now.
As a minimum, get a multimeter with a
basic sensitivity of 20 000 (20 k") ohms
per volt. A sensitivity of 100 000 (100k)
ohms per volt would be better.

There are two types of multimeter to
choose from: analogue and digital. Ana-
logue meters are generally the cheaper vari-
ety and have a ‘needle’ movement that
moves over a scale. They’re simple and the
technology is as ‘old as the hills’. You can
pay anything from around $8 to $150 or so.
The majority are designed for operating on
a bench or in the hand. At the bottom end,
they have 10 ranges or so. At the top end,
they might have over 30 ranges.

In digital multimeters, there’s a positively
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huge choice. For beginners, accuracy is not _ FREQu NCYy

all that important. You can pay anything METER
from about $45 for a four-function, 3%-digit INPUTY ,. ET)
autoranging type to around $300 for a top- c\?’ .

line model. When deciding to buy, pick the - ve
features you feel are necessary to your :

interests, or pick something in the low-
price bracket that offers value for money.
With multimeters, your first one won’t be
your last, by any measure, so plan on
replacing it at some future date. Value for
money is what you’re looking for. We’ll go
into this in more depth later in the series.
There are plenty of other test instruments
you can use, but the multimeter is probably
the basic one you'll always have. As you
progress, you can get logic probes, or an
oscilloscope to show you waveforms, signal
and function generarors to produce test sig-
nals, etc, etc. The best way to go about it is:

get them as you need them. Often, you can That's what the hobby is all about: Practical projects, fun projects. Build your own test
build your own test instruments for a frac- instruments, hi-fi gear, battery chargers, metal detectors, ‘toys’, etc. Here's a sample of
tion of the cost of ready-made commercial simple hobbyist projects we've published over the years. Once you get a bit of

types. Sounds like a good basis for a simple experience, you can tackle things as complex as a computer, complete stereo hi-fi
project series! amplifier, signal generator, etc.

Don’t hang about — get started! ®
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(Top quality swiss made \WhY pay thousands

infra-red people sensor

a
The very latest: Swiss made quality detector \\ r c u r I
actually senses human radiation — even ~ ]

from across a room! Virtually no false
triggering, ultra reliable. Simple connection
g’og‘,:;,?;f‘ggxt%?'&f‘ﬁfsggﬂ Y I¥'s so easy with these superb security system components from Dick
Cat L-5010 ’ Smith Electronicrs]. Everythri]ng from the very latest in integrated circuit
I units ri h h hi
Two other models also available. ggrf\ct)rr% #]rg;sgg?ir:!t rough to the sensors you use to stop thieves
$ Don't know what to do? No worries: our exclusive booklet ‘How to
| install your own burglar alarm’ will tell you how easy itis! Yes, YOU can
ON LY g put in your own fully professional quality alarm system at atinyfraction
| of the cost of professional installation.

j

p
Microwave Sensor

Want to catch them in the act? Silent, invisible microwaves detect

any movement in the target area and trigger the alarm device, 12V s
operated. Range up to 15 metres, attaches to any alarm system! P f I
6 staches o4 roressionq
[ ]
Latest Q uagd I “y
technology!

Securi
95 | SQenhy

r N\ This is it! The most professional
= alarm system we've ever seen -

u Itrason Ic B Iasterl and it's suitable for homes, offices,

» factories .. .. you name it With six

The ‘Claytons' alarm: the ideal alarm for those who don't want to put in individual sectors all full controll-
alarms! This one is fully self contained, including siren speaker. Just able for instant or delayed alarm,
glace it on the shelf and its invisible ultrasonic rays detect movement. each able to isolate and each

antastic for single room protection; can also be used as a sensor ona triggerable by a huge range of
masteralarmconsole. includes . sensors: the type of alarm used

sensitivity control, operates by banks, etc where s rity i ~
from external 12V battery, pgramour'n ¢ © security is

from mains via optional plug- ’

pack with internal battery Imagine how it would protect

back-up. Has provision for your home!

e;(ternal speaker, sensors,
etc.
The type of alarm system
J the professionals charge

. $99 $1000 or more to install!
InfraredBeam  |( Magnetic Switches

Cat L-5108

i 100% Hidden Magnetic (Reed) Reed Switch/Magnet Set.
E,‘,‘,; .'é’;t.:,',";'g‘,z ehdlgs%?r MiniEes, o ARSI Gounters: .y the Door & Window Switches. What Mounted so the magnet holds the
Both infra-red transmitter and receiver are in the same unit, with a a great idea! Ideal for all alarm  switch closed, if the dogr BN
reflector supplied to send the beam systems — usable in wood, opened, switch opens. Attaches
Cat L-5050 back. A sensitivity control allows aluminium & other to most alarm systems.
: ‘fine tuning' to suit the location. doors/windows. They are covered

Mains (240V) powered, with a 12V by window/door when closed — a o\
- -

DC @ 1A output each time the beam no one knows they're there!
e 0"

1S broken. The unit can be setfor two Operates between 8 & 10mm,
broken), $
ONLY g g I\ ONLY $3 CatL-5210 J

modes: ‘instant (output while beam Cat L-5212
Plus! Everything you need for no-fuss installation éools

for five seconds after beam is

is broken) and'intermittent’ (outputs
tandard Flat Blade or Philips Blade Screwdrivers at bargain

of your alarm system . . . such as prices: Mini Size - Flat Cat T-3010 @ 55¢. Philips Cat T-4020 @
65¢. Stubby Size- Flat Cat T-4060 Philips Cat T-4065 Each $1.75,

Wire Popular Size - Flat Cat T-4085 @ 85¢ Philips Cat T-4030 @ 75¢.

Thin hook-up wire for easy concealment. Range of colours Heavy Size - Flat only, Cat T-4100 @ $1.95 each.

available. 10¢/metre or only $8.00 per 100m roll., Soldering Irons:

Light-weight ‘figure 8’ twin conductor cable. One cable marked 240V 30W general purpose iron Cat T-1330 $9.95. 12V 25W

with tracer for instant recognition. Cat W-2010, ggneral purpose iron T-1920 $9.95.

20¢/metre or only $15.00 per 100 roll. Ider to suit 1.25mm hobby pack Cat N-1638 $1.20.



Do it yourself and
save a fortune!

****EXCLUJ'IVE*****

Ourstep—by—stepguidemak i

( esitso

install your own alarm system to tSI?)?y It
professional standards! Everything you
needto know-and it's only$1.95 or FREE

with any alarm s I ;
Electronics, ystem from Dick Smith

ow To
Instay vy,
ur
Burglar 4 ,ag:' )

SﬁT
Features:

® Heavy duty steel case with
security key lock and
tamper protection.

® |nternal mains power
supply plus charger for
(optional) back-up battery:
room inside the case for
battery.

® | atest ‘wire-out-proof
sensor circuitry- suits both
n/o and n/c sensors!

® Use with any type of
intruder detection sensors.

® |solate any sector(s) you
wish: you can have alarm
on in rest of house while
you're asleep at night.

® Comprehensive installation
manual supplied!

Cat L-5100

Know what a crook hates most?
Noiset Scare the pants oft them
with this high efficiency horn
speaker. Connects to alarm
speaker output. Really loud.
Cat C-2705

 Big screamers!

~N

Larger (127 x 200mm) horn with
huge 15 watts rating. For the
installations where a loud alarm is
a must,

Cat C-2718

Also

ideal for

PA use
ONLY

275

the gong!
Ultra Loud Bell. A great new
additiontoourrange. Huge 8 inch

fire bell with massive gonger, 12
volts operate at 300mA. Suitable

Piezo %)

Piercern

What an amazing sound from
such a little gizmo! Piezo alarm
unit features inbuilt driving

circuit so it operates direct from

12 volt supply.
Unbelievable
120dB @ 1m

Cat L-5280
\output
Cat L-7025

¢3495 ’$1 495}
( Battery Back-up

12V 2.6AH Rechargable Gell Cell. At last! A high current
rechargable battery ideal tor alarm use. Fits perfectly into our new
Security Centre, also great for other alarms. Easy to keep trickle
charged.

Cat S-3320

for most alarm systems.

15239

N
One step — and they’re
gone...

Hide a pressure mat under the
carpet, a ru? even the
lightweight BIll Sykes can't get
past this one! Put one in front of

your safel Normally open
contacts. /_
Cat L-5270 $ 1 950
ONLY
\ J

(Protect against fire! |

Most alarms have provision for a fire sensor. Take advantage of it and
protect your home and property! Use any number of sensors in likely
‘hot spots’

Cat L-5254

Stainless Steel Pliers/Nippers
Transistor Nipper Cat T-3205
Mini Flat Nose Cat T-3325
Mini Needle Nose Cat T-3570
Mini Long Nose Cat T-3565

And theyre only $8.50 a pair

See our insert for address details

PTY. LTD
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6 dg e Road 2 d 410 1RADE RS
bostal Address: P.O. BO : q GhNeR%\eé \NSTALLE
e . = 34 4% \JA\\'A
DON'T FORGET WE DO| CONSOLES ROE :
Pinspots, Revolving Things for Ceilings, § Matra Mono inc. T/tables  $1595.00 - A D
Lightguns, Mirror Balls, UV, Smoke Matra Stereo inc. T/tables $1995.00 OLU Vb
Machines Citronics Stereo inc. - probably the
—p— Thables $1995.00 | best selling multi-purpose
Strobe in QLD. |
1i: solidly built. Highly 7
; = 4 polished reflector. /Z B
SPEAKER SYSTEMS Sound activated with il I
iy Matra 150W Disco Bin sensitivity control at ]
Combined ¥R —RCF $895.00 pr S Coptr
_ ) ! ] : rear. VERY POWERFUL.
Lighting + Strobe Matra Towers 15" JBL  $1250.00 pr | red Blue Yeliow Green $46,90
Controller -
featuring “button” control for AMPLIFIERS
e e e TOUCH CONTROL PANELS | Matra 100 + 100W $690.00
PE 500W M .
ﬁ"a'ffé'ni'.ﬁg“f'éi?&'ﬂi"c'o%"t‘iﬁ.‘mp to Ice 12 Way Key Flash Panel $760.00 %PE gggw Mg:;g: 21228 88
dMS:obg's‘ g . T Ice 12 Way Slave Pack $450.00 ZPE 1000W Mosfet $1950'00
yary ocer cominations pacernsand | e 10 Way Electronic Switch |
buttlon l;‘evboaru i Panel $533.00
A "Hi-Tech” controlier at 3 "Low-Tech
price FOG & SMOKE
Special Offer MACHINES
MIXERS Le-Maitre Mini Mist Smoke
$520.00 Citronic SM3306 Channel ~ $695.00 | Machine $968.00
Citronic SM440 6 Channel $1055.00 Le-Maitre Mini Mist Canisters $10.91
PINSPOTS — Citronic C$220 Microphone , DS Smoke Machine $845.00
HELICOPTERS — Mixer $829.00
Ci icCS460 6 Ch | 1769.00
SCANNERS e e ROPE LIGHTS
Pinspot Par 36 inc. L $38 00 Control $134000 7M 4 Channel 6 Colours $9900
Pinspot Par 46 inc. Lamp $56.00
Optikinetics Sound Scanner -
P36 master $310.00 ° o | -
Optikinetics Sound Scanner M'RROR EFFECTS 3 5 E
P36 Slave $252.00 Mirrorball 8” less motor $29.50
4 Head Helicopter $295.00 Mirrorball 12" less motor $59.50 ° - .
Mirrorball 18" less motor $92.50
Mirrorball 20" less motor $130.00 CREDIT CARDS l@
STROBES & Mirrorball 12" Half Ceiling Mo;nting Bankcard, M/Card, AGC Credit Line L:D
inc. motor 69.80
CONTROLLERS Mirrorball Motors $30.00 [ CLUS INSTALLATIONS .
Ice Strobe Starflash $340.00 | Battery Motors $8.90 Excellent service through Australia.
Optikinetics White Lightning $690.00 INSTALLERS
?Eﬂ';':ﬁéllcs Strobe Control 836500 Write to us for attractive Trade
: Terms.
Optikinetics Strobe Control CONTROLLERS it
1 Channel $90.00 | Citronics LU 4000 $645.00 MAIL ORDERS (AUST)
Egg Strobe (fits BC holder)  $24.00 | Matra 4CH $225.00 Add packing & post (P&P) as follows
Mode Unit Five Master $1185.00 (Aust. only) MINIMUM MAIL ORDER $25
Mode Unit Five Zone Matrix $792.00 Goods $25-$49 . .. P&P$3.50
PROJECTORS Mode Unit Five Slave $830.00 § Goods $50-$99 P&P$5.00
Optikinetics Solar 250 Zero 88 FX4 $520.00 Goods $100-$149 P&P$7.50
Projector $307.20 } Zero 88 Micro 4 $1260.00 : '
. Goods $150-$199 . P&P$10.00
Goods $200 + Add 5% to Order value
or otherwise by individual quotation.
WE CAN SUPPLY YOUR DISCO NEEDS Send to: HI-TECH LIGHT & SOUND
WRITE OR CALL FOR FURTHER INFORMATION ON OUR 63 Hardgrave Rd.
EXTENSIVE RANGE OF SOUND & LIGHTING EQUIPMENT West End Q. 4101.
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New technology for TVs

he first digital TV, recently released on the market in

Japan, was manufactured by National Panasonic’s parent
company, Matsushita Electric Industrial Co. It is claimed that
the digital video circuitry will provide crisper images,
expanded capabilities and cost less to make.

Current analogue TV sets gen-
erate pictures by processing ana-
logue signals which are sent out
by TV stations. Matsushita’s
digital TV converts these ana-
logue video signals into digital
signals, giving a claimed cleaner
image due to reduction of spots,
screen flickering and colour
saturation.

The digital circuitry was de-
veloped by a division of ITT in
West Germany, combined with
Matsushita-originated peripher-
als and memories to provide
‘window’ monitoring displays
inset on the normal picture.

The monitor mode provides
two pictures, one at full-screen
size and the other a 150 mm in-
sert. The smaller picture is pro-
duced with analogue signals
from a VCR, video disc player or

video camera.

The signals are analysed in
units of 96 x 128 picture ele-
ments, and each pixel is con-
verted to a digital code. By this
process, each picture frame is
stored in the 64K semiconductor
memory and a memory-control
LSI synthesises the picture
frames with the full-screen dis-
play. The smaller ‘window’
image can be erased and moved
around on the screen.

This multifunction digital TV
can easily incorporate a tuner
and adaptor for videotext and
Teletext and will hookup di-
rectly with home computers,
stereos, VCRs and other forms
of component TV. It has one 21-
pin and one eight-pin RGB input
terminals and three video input
terminals, and switching for

combining TV or prerecorded
video from video cassette or
video disc players. The picture
tube has a 0.55 mm mask pitch
for high-resolution display of
text.

It has one-touch white balance
and full remote control which
can be used to adjust all func-
tions and changes in picture con-
trast and brightness, tint and co-
lour. The remote control unit
currently controls 61 functions,
including various functions of
any VCR, video disc player, per-
sonal computer or video camera.

Although the set performs
many complex image-manipula-
tion and enhancement functions,
it has about one-fifth the number
of components in its video cir-
cuitry as an ordinary analogue
TV set. It measures 481 X 503 X
518 mm and weighs 27.5 kg.
Sound output through the multi-
plex audio system is 5 W per
channel, through two 120 mm
diameter speakers.

Hitachi is also planning to re-

lease a new TV soon. The
480 mm TV includes ghost-chas-
ing circuitry that reduces the
presence of secondary images
that result in interference and
overlapping signals.

Hitachi conducted a survey in
Japan which showed that about
78% of home TV reception is
haunted by ghosts that appear as
shadow images 5-150 mm to the
right of the regular image. Com-
pensating circuitry reduces the
video signal-to-noise ratio by 14-
20 dB, which reduces the ghost
image to between one-fifth and
one-tenth of its original intensi-
1y, depending on the strength of
the interfering signal.

Hitachi has filed 56 patent ap-
plications for the two-stage,
CCD (charge coupled device),
transverse filter method that it
uses to wipe out the ghosts with
digital conversion of misaligned
signals. The circuit kicks in
within 10 seconds after the chan-
nel is changed with the electronic
tuner.

JVC stereo
video

The Japanese manufacturer,
JVC, has just announced the
release of its latest video
recorder the HR D225.

The stereo facility, with its
Dolby B noise reduction circuit-
ry, can record FM radio/TV
simulcasts or give full stereo
sound to your favourite video
tapes.

A high-speed visual search
system, Shuttle Search, plays
the tape at nine times normal
speed in either direction, mak-
ing it quick and easy to locate

any desired programme seg-
ment. Still frame and frame
advance facilities are also built
in.

There is a special picture
sharpness control, which can
vary the video image to he
degree of sharpness most pleas-
ing to your eye. The HR D225
has presetting facilities for 16
broadcast channels, and a new
up/down facility for channel
scanning.

The unit has an instant record-
ing facility which double as a
sleep timer for automatic shut-
off of recordings, and a 14 day/8
event program timer which
offers almost limitless viewing
flexibility.

AM stereo — still a debacle

adio i, in Auckland New

Zealand, claims to be the
first station outside North
America to broadcast in AM
stereo, having introduced trans-
missions earlier this year.

The Harris system is used for
the broadcasts of 1X1 Auckland
on 1332 kHz. Radio i com-
menced operation in 1969 as a
private commercial station. It
features an ‘easy listening’ for-
mat, often giving it top ratings in
Auckland in competition with

Radio New Zealand 1ZB.

The station’s Managing Direc-
tor, Mr Graeme Edwin, said
that five special listening posts
had been established in stores
around Auckland to give the
public the chance to hear the
station in stereo. Radio i has im-
ported Sony receivers for this
purpose.

Although receivers are not
widely available in NZ yet
Radio i has taken this pioneer-
ing step because the station has

no doubt that AM stereo will be
the sound of the future.

In Australia, 12 stations have
been carrying out tests in AM
stereo. Unfortunately four in-
compatible systems are being
tested by different stations. 2CH
Sydney is testing with the Kahn
system, while other stations are
using either Motorola, Magna-
vox or Harris. One receiver
being marketed is capable of
tuning to any of the four stereo
systems.

The Australian Department
of Communications has ap-
proved experimental transmis-
sions for all four systems. The
New Zealand Post Office has
approved the Harris system in
New Zealand.

Present radio receivers cannot
be economically modified to ac-
cept AM stereo, but the intro-
duction of any new system will
not affect the old receivers.

-— Arthur Cushen
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AMAHA CD-X1]

Topline

performance

If you've been waiting for the price of CD players to drop, or
waiting for superior CD players to arrive, you don't have to
wait any longer. The CD-X1 has the performance, and at the

right price.

WHEN YAMAHA released the CD-XI
compact disc player with a recommended
retail price of almost one- third of their
original CD-1 model. they really set their
competition a merry chase. Although the
CD-1 was over-priced, the CD-XI is most
probably under-priced in the eyes of
Yamaha's competition.

The Yamaha CD-1 compact disc player
was unquestionably an excellent, but com-
plex picce of equipment. It incorporated
double digital circuitry and an array of
complex clectronic refinements that over-
whelmed many intending purchasers. The
sales were slow. So the design team
started developing a unit which would
offer as good a performance as the CD-1,
with a price that could not be resisted.

The secret of the CD-X1 is basically a
metamorphosis of the bulk of the original
electronic circuitry in the CD-1 compact

YAMAHA CD-X1 COMPACT

DISC PLAYER

Dimensions: 340 mm wide x 92 mm high x
290 mm deep

Weight. 3.6 kg
Price: Rrp $599,

Manufacturer. Yamaha Nippon Gakki Cox Ltd,
Hamamaltsu, Japan.

Distributor Rose Music, 28 Kent St,

Belmore NSW 2142,
(02)750-8999
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disc player into just two large scale inte-
grated circuits which are electronic ‘works
of art’. One LSI circuit has 64 pins and
the other has 40 pins. The metamophosis
also extended tnto the mechanical design
as the case has become a complex but
beautiful example of plastic moulding and
cost effective engineering design.

The engincers have completely rede-
signed the laser pick-up system into a new
three-beam configuration which is less
than half the size of the original unit. It
has markedly superior tracking capabilities
to almost any other CD player on the
market.

The basis of the digital system has been
modified so that the digital-to-analogue
conversion rate is doubled. The digital fil-
ter operates at 88.2 kHz instead of
44.1 kHz so that a simpler filter with
smoother and more gentle skirt can be

YAMANA PO TR wewrn o s

used. This results in an improved phase
response and achieves superior results at a
lower cost when compared to the original
unit.

Features

The frontal appearance of the CD-XI
bears a fleeting resemblance to the CD-1,
as well as to some of the competitors’
compact disc players. Yamaha also believe
that ‘black is beautiful’ and the CD-XI
makes a feature of black buttons and
white lettering to achieve an extremely
neat and functional appearance.

The disc drawer is located on the left-
hand side of the main panel and below it
is the power ‘on/off" switch. When the unit
is first switched on without a disc in the
drawer, a flashing green light softly illumi-
nates the area below the bottom of the
disc drawer. When a disc is loaded the
light stops flashing.

In the middle of the panel is an ‘open/
close’ button which must be pressed to
open the drawer but is not essential to
close the drawer. Unlike some of the com-
petitors’ units, you can push on the front
of the drawer and it will close without
trauma; or you can press the play’ button
and the drawer will automatically close
and the disc start to play. Below the

Simpie design. The front panel features clean lines and simple layout of the controls and dispiays.



SOUND REVIEW

‘open/close’ button is a ‘play mode’ switch
which selects three functions: ‘auto’, ‘nor-
mal’ and ‘single’.

In the ‘auto’ mode playing will com-
mence as soon as the power is switched on
(if a disc is already in the drawer) or it
will play at the pre- programming time, if
an automatic timer is connected. In the
‘normal’ mode the playback begins when
the ‘play’ button is pressed, while in the
‘single’ mode the unit will stop playing
after each individual track and then has to
be restarted with the ‘play’ button.

On the right-hand side of the front is a
large ‘play/pause’ button which sensibly
provides both functions. On the extreme
right-hand side of the panel is. the ‘stop’
button whose function is self-explanatory.
In the middle of the panel is a small,
clear, plastic escutcheon. Behind it the
music number is indicated on the left-hand
side; the elapsed time of the selection
being played, or the remaining time of the
disc is on the right-hand side.

The music number display, unlike some

of controls. The designers claim that these
buttons are so simple that they virtually
explain themselves.

My staff and I do not support that view
as two of my staff tried to use the controls
without reference to the handbook and
found that they ended up with somewhat
different results to what they had expect-
ed. I believe that the days of picking up a
piece of equipment and being able to use
it correctly without reference to the hand-
book are long gone.

The first of these controls is the ‘on/off’
repeat button which allows you to either
replay the whole disc, or just those sec-
tions that have been programmed into the
memory using the three memory control
buttons. The second ‘repeat’ switch is la-
belled ‘A-B’ and is pressed once at the
start of the section whose cyclical playback
is required (during the normal replay
cycle) and pressed again at the end of that
sequence. The programme section be-
tween the two specified points automati-
cally replays ‘over and over again’; as long

Figure 1.
Engineering masterpiece — in plastic! The disc drawer and transport are constructed of ingeniously
designed plastic components, as is most of the cabinet. The single printed circuit board containing all the
electronics is at right. Note the LS chips at the front.

of the other units on the market, works all
the way up to ‘99’, which is fortunate as
many of my latest CD test discs contain 99
tracks. The escutcheon also contains four
illuminated displays which indicate which
choice of a possible series of functions has
been selected. These are ‘repeat’, ‘A-B re-
peat’, ‘memory’ and ‘play’ modes.

On the bottom of the front panel are
nine buttons which provide a wide range

as you so desire, until you've had enough.

This particular feature has unquestioned
benefits for the technical reviewer who
can select a portion of a test disc and re-
play it through his analysis equipment,
without the problems that are common
with a record player. Its uses for other
purposes is far less obvious, although it
will no doubt prove to be an excellent
conversation piece. »

HANDLING COMPACT DISCS

It must be
inserted with
the label facing
upward.

Recorded surface
Lower surface has the

recorded signal

® Always place the compact disc in the disc tray
with the label facing upward (Compact discs can
be played only on one side.)

® To remove a disc from its storage case, press
down on the centre of the case and lift the disc
out, holding it carefully by the edges.

Proper way to hoid
compact disc

® Fingermarks and dust should be carefully
wiped off the disc’s recorded surface with a soft
cloth. Unlike conventional records, the compact
disc has no grooves to collect dust and micro-
scopic debris so gently wiping with a soft cloth
should remove most particies. Wipe in a straight
motion from the Inside to the outside of the disc.
Small dust particles and light stains will have
absolutely no effect on reproduction quality.

® Never use such chemicals as record sprays,
antistatic sprays or fluld, benzine or thinner to
clean compact discs. Such chemicals would
irreparably damage the disc’s plastic surface.

® Discs should be returned to their cases after
use to avoid serious scratches that could cause
the laser pickup to “'skip”. 4

® Don't expose discs to direct sunlight or high
humidity and temperature for extended periods.
Long exposure to high temperatures can warp
the disc.

® Don't stick paper or don't write anything with
balipoint pen on the surface of the label side.

{Material courtesy Yamaha)
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The three memory buttons are labelled
'store’, ‘cancel’ and ‘check/RT'. When
playing the disc through in the ‘music
search’ mode, looking for a specific selec-
tion for which a subsequent memory cycle
is desired, one presses the memory ‘store’
button. On moving further forwards or
backwards through the disc one repeats
this function in order to store the required
sequence in the memory.

By using these two switches, together
with the forward and backward music
search switches, one does have a more
tedious and less direct control facility than
that provided by CD players with a nu-
meric key pad. What you are getting,
however, is the same function without the
complexity, the size or the cost of the
competing units.

The third memory switched labelled
‘check/RT’ can be used in two different
ways. If you press the ‘stop’ button and
press ‘check/RT’ sequentially, it will dis-
play each of the tracks selected, together
with the appropriate total recording time
of that track and the remaining pro-
grammed track times. If the ‘check/RT’
switch is held down during playback it will
at first display the same information and,
after three seconds, the elapsed time on
the track actually being played.

The four music search buttons are la-
belled ‘- 'J<’, ‘> and ‘+°. They

allow you to index forwards or backwards,
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by individual track numbers, using the *
buttons and fast-forward and fast-reverse
buttons. The fast-forward and fast-reverse
buttons operate slowly for the first three
seconds, and then engage in a high speed
mode which simultaneously reduces the
unit’s playback volume to protect your
amplifer and speakers. During ‘pause’
these controls increment forward or re-
verse in one minute intervals of the track
content; this is particularly convenient if
you know where a section of music begins
or ends.

The rear of the player is particularly
sparse with a pair of coaxial sockets and a
double insulated mains lead which has
been sensibly designed for only 220/240
volts operation. The front, sides and rear
of the cabinet is fabricated from moulded
plastic but use screwed-on metallic top
and bottom panels to provide rigidity,
strength and access convenience.

The inside of the cabinet using a wide
range of different plastics, some metal and
many ingeniously designed plastic inserts.
The tray mechanism is worthy of special
comment as many of its elements look like
metal but are, in fact, ingeniously de-
signed pieces of plastic.

The circuitry uses only two printed cir-
cuit boards which are particularly small:
These use a phenolic material but are, no-
netheless, executed to a high standard.
The .underside of the boards is fully pro-

100 Hz

1 kHz

50
LINEARITY
-60
]
. ]
H
B /4
5 YAMAHA CD-X1
g 80
<]
YAMAHA ¢D-1
90
/
’
-100

100 90 -80 70
RECORDED LEVEL dB
By comparison. The linearity of the CD-X1 is
extremely good all the way down to —60 dB where
it Is better than the CD-1 (reviewed Sept. '83), but
is slightly inferior over the —80 dB to —90 dB

range”.

tected by masking over the laminate. Even
though they are simply constructed. their
operation is complex.

The electronic circuitry on the main pe
board (see Figure 1) consists of integrated
(LSI) circuits which have replaced literally
dozens of other integrated circuits. transis-
tors, diodes and components. This has re-
sulted in a printed circuit board that looks
only slightly more complex than a transis-
tor radio.

60

-50



SOUND REVIEW

MEASHURED PERFORMANCE OF YAMAHA CD-X 1 SERIAL NO. 26867 COMPACT DISC PLAYER DATA SHEET
DISTORTION MEASURED PERFORMANCE OF YAMAHA CD-X1 SERIAL NO. 26867
AT MAXIMUM OUTPUT LEVEL = 0dB FREQUENCY RESPONSE
100 Hz ! kHz 10 kHz FREQUENCY OUTPUT LEVEL dB V
1.0 kHz + 65
| . 20 Hz +6.6
2ND -106.2 14,3 -85.6 d8 40 Hz 6.6
IRD _88.5 -105.7 - dB 100 Hz Db
. 200 Hz +6.6
4TH -107.3 -107.9 - dB 500 Hz +6.5
X N - 1.0 kHz +65
STH 105.2 106.2 dB ¥ i Ko7
T.H.D. - 88.3 -101.3 dB 7.0 kHz .63
0.0038 0.00084 0.0052 % O AP
16.0 kHz + 6.0
18.0 kHz +6.3
20.0 kHz + 5.9
AT INDICATED LEVELS _FREQUENCY = 1 kHz
A T LINEARITY
RECORDED LEVEL dB OUTPUT LEVEL dB
LEVEL -10d8 -20dB 4008 ~60dB -80¢B Tl N
-1.0 -1.0
-3.0 3.0
-6.0 -6.0
28D - 84.5 101.1 -84.2 -57.9 -27.5 a8 -10.0 -10.0
.4 - 88.4 724 -43. 21, B -20.0 -20.0
IRD 90. 88 72 3.3 21.9 d o S
4TH -97.4 -106.9 -82.1 -57.5 -28.5 dB -40.0 -40.0
-50.0 -49.9
5TH 110.7 -92.0 -72.3 42.4 406 dB o £
T.H.D. 83.3 - 86.6 £8.9 -39.7 -20.1 d8 -70.0 -69.3
-80.0 -78.0
0.007 0.0047 0.036 1.04 9.9 % il Eoar
SIGNAL TO NOISE RATIO
! WITHOUT EMPHASIS 93.4.dB (Lin) 99.1 dB(A)
EMPHASIS WITH EMPHASIS 94.0dB (LIn) 101.5 dB(A)
FREQUENCY RECORDED LEVEL  OUTPUT LEVEL OUTPUT LEVEL CHANNEL SEPARATION
(LEFT) (RIGHT) FREQUENCY RIGHT INTO LEFT dB LEFT INTO RIGHT dB
I kHz -0.37 dB -0.2 dB -0.2 dB 100 Hz -95.1 -::-3
| kHz -804 -86.
5 kHz -4.53dB -4 dB 43 4B 10 kHz 6.2 -65.0
16 kHz -9.064 dB 99 dB -9.5 dB 20 kHz -57.0 -38.9
Objective testing the test levels, with the exception of | When I received this player I was given

The objective testing of this unit proved to
be even more simple than when we re-
viewed the CD-1 (almost one year ago).
The frequency response is éxtremely flat.
as both the normal level recording and the
expanded scale level recordings show. The
unit exhibits a miniscule 0.6 dB, ris¢ be-
tween 18 kHz and 20 kHz, but is virtually
ruler-flat everwhere else.

The digital-to-analogue output conver-
sion linearity is extremely good all the way
down to —60 dB where it is better than
the CD-1, but is slightly inferior over the
—80 dB to —90 dB range.

The signal-t0-noise ratio without empha-
sis is almost identical to the CD-1. but is
inferior with emphasis at 94 dB unweighted
and 101.5 dB A-weighted. The channel
separations of the CD-X1 is 5.5-6 dB lower
than claimed by the manufacturer at 1 kHz
and not nearly as good as that provided by
the CD-1. Before you get disturbed, how-
ever, it should be pointed out that these
levels of separation are still so much better
than required that it does not really consti-
tute a loss of effective performance.

The distortion figures of the CD-X1 at
0 VU are much better than claimed by the
manufacturer, and also much better than
achicved by the CD-{. | have compared
the individual harmonic distortion figures
against those of the CD-X1 and these re-
veal that the CD-X1 is superior at cach of

—10dB, all the way down to —80 dB.
Even the differences at —10 dB are in-
conscquential, so I am satisfied that the
large scale integrated circuitry has
achieved the two most important functions
that the designers set out to provide.

It has one other atiribute that most
other CD players can't match. It can track
all of our eccentric test discs at first go. in-
cluding the nasty one with +1 mm eccen-
tricity. All of the other objective testing
confirms that the basic performance pa-
rameters of the CD-X1 are on a par with
any other CD player on the market, irre-
spective of its price.

Subjective testing
The subjective testing of this unit revealed
that the functional controls. although
deliberately simple, achieve a degree of
functional simplicity which | am sure you
would appreciatc as much as | did. This
unit has not been designed for a computer
fadist, for whom numeric key pads are
stock-in-trade. It has been designed for
someonc who just wants to play music.
Although | have now tested more than
15 CD players, | found that 1 did not miss
the more advanced control functions that
are on many of the other players. | could
achieve almost as much without any
noticeably greater effort (except with discs
containing 99 tracks).

two Denon PCM digitally recorded discs
from Japan. These typify the best in the
new generation of digitally recorded com-
pact discs; the quality has not been com-
promised by either using old analogue
recordings (some companies are doing
this), or sloppy recording techniques or
inadequate studios, which can be clearly
discerned in many of the latest discs.

The subjective testing was done using a
disc of Jean Jacques Kantorow performing
1. §. Bach’s Vielin Concerto in D Minor
(38¢37-7096). 1t is a brilliant rendition of
violin music at its absolute best and it left
a spellbinding impression.

This was cclipsed by Jacques Rouvier's
piano rendition of Debussy’s *“‘Preludes™
a masterful rendition of an absolutely lyri-
cal piece of music.

The CD-X1 produced music which was
superb, highlighting the excellence of its
design. It convinced me that the CD-XI1 is
a true second generation CD player in the
tullest sense of the words. It also con-
vinced me that it is essential to select your
CD discs tfrom what | would describe as
sccond generation software. in order 1o
obtain the full benefits of the medium.

If you have been waiting for the price of
CD players to drop or for superior CD
players to arrive. | suggest your wait is
over. The CD-X1 provides the perform-
ance and offers it at the right price. [
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SMOKE DETECTORS
BACK!!

BARGAIN OF THE .CENTURY
Once again we have made a scoop purchase ofionisalion
chamber type smoke detectors.
When we had this product before we sold many thousands
at our ridiculously low prices. We sold oul of course but
NOW THEY'RE BACK!
The smoke detector is completely self-conlained, is round
and measures a compact 115mm diameter and 40mm
deep. Fixing screws and masonry plugs are provided
along with 9V battery and very comprehensive instruction
manual
The "Smoke Sentry” once sold for $49 and frankly was a
flop at that price. Despite the fact that every home should
have at least one, people considered that their chlidren
and their own lives were not worth that amount.
But now you have NO EXCUSE! Once again Jaycar has
made a MASSIVE SCOOP PURCHASE of SMOKE
DETECTORS below importers COST! We passthe savings
on to you!
I you missed out before HURRY this time. Don't be
disappointed!!
Cat. LA-5090

$19.95 = 0
1-9 Pcs $1 7.95

4 *
CACOPHONY SALE!!
MASSIVE SCOOP PURCHASE
HUNDREDS OF APPLICATIONS
FROM ONLY 75¢111!
Jaycar has bought the entire surplus stock of
a coaxlally mounted electric beii - as used in
the Telecom "Gondola’ lelerhonel This unique
bell is actually TWO bells - one mounted
coaxially inside the other. The striker Is
mounted between the rims of the bells andis
electromechanically driven. The unit runson
AC from about 17-48V.
The exciting part, however, is the pricell We
purchased the bells FAR BELOW MANU-
FACTURERS COST - so YOU REAP THE
BENEFIT
Cat LA-5270
START YOUR OWN CACOPHONY!!
1-9 $1.50 ea: 10-24 $1.25 ea:
25-99 $1.00 ea: 100+ 75¢ ea

JEWELLER'S SCREWDRIVER
SET BARGAIN!

A vinyl case containing 6 pieces of high quality plated
Jeweﬁers screwdnvers. AN ABSOLUTE MUST in every
workshop.

\ ~
T

GRAB ONE IN MAY AT A BARGAIN PRICE!
NORMALLY $3.95 - THIS MONTH $2.95
SAVE 25% - cat. TH-2005
0/0 o ¥

25

item. Normally $8.50 each

i

MICROBEE DUST COVER

This great new, clear cover will keep dust and grime and
all the nasties off your MicroBee. Contacts on the keys
will last much longer. Can be removed In a moment.
Antistatic treated to repel dust sg 50

Cat XA5575
VOLTAGE REGULATORS

We have had a large demand to expand our range of Voltage
Regulators. So here’s two new ones in TO-220 flat plastic packs.

7809 Positive 9 volt 1A

Cat ZV-1509 $1.05 ea - 10 up 95¢ ea
7824 Positive 24 voit 1A

Cat ZV-1524 $1.05 ea-10 up 95¢ ea

LM 1458N IC
Dual Operational Amp,

(Specs supplied upon request only)
Cat ZL-3753

\.

We have made a massive scoop purchase of this popular

NORMALLY $1.50

AUGUST ONLY 50¢
10 or more 45¢ each )

ONLY

$8.95

m )
'A

|

PRICE N NS
BREAKTHROUGH! |~~~ "-°

Jaycar has made a sensational purchase of Belt
Drive Turntables - BELOW Manutacturers Cost!!
Because of our buy we can pass them on to you at a
MASSIVE SAVING.
The Turntabiles are made in England by BS.R. They
are unmounted and suitable for Disco Consoles, 3-in-
1's etc. They are also ideal as replacements for
existing 3-in-1 sets. (See specifications).
But there is an aspect that is really amazing! You
can work the Turntable from 9-12v DC. This means
that you can run the unit tfrom a car or truck! (The
AA0292 model can of course run on 240V mains).
The Turntable features quality Belt Drive operation,
lightweight Transcription type arm, Cueing facility
and Stereo Ceramic cartridge with Diamond Stylus.
The platter has calibration markings to check speed.
A simple neon on 240V will "strobe” to the markings).
Whilst the 33 & 45 rpm speed has been accurately
set In the factory, you have the facility to make pitch
adjustments underneath the turntable.
The DC Motor Drive (as used in the best turntables)
Is electronically controlled!!
Each unit comes with complete instructions.
Quanity limited! You will have to hutry to avoid
disappointment.
SPECIFICATIONS:
#* Dimensions 330(W) x 285(D) x 60(H)mm overall
# Platter diameter 280mm
# 2 speed - 33 8 45 rpm (internally adjustable)
# Pick-up arm counterbalanced type with cueing facility
# Pick-up ceramic (stereo) with diamond stylus
# Turntable operation - auto stop, will return to rest
automatically. Turntable chassis is sprung on all
\ corners with transit screws 8 clips % Weight 1.5kg
# Output stereo RCA sockets underneath unit

G L thin

ELECTRONIC BELT DRIVE
TURNTABLE . BSR QUALITY

Check the price! cat.aso0290
{Requires 9-12v DC @ 500mA)

ONLY $29.95

240V version - (inciudes 12v 500mA adaptor)

canmoe ONLY $39.95

(Due to the weight of the unit post and packing is $5 NOT
$4.50).

= ,
“JET PHONE" ADAPTOR - NEW

- IDEAL FOR AIR TRAVELLERS!!
How many times do you travel by air? If you are a regular
travelier in economy, you will be undoubtedly familiar with
the Blastic ‘pneumatic’ type of stereo headphones. Well, we
that they are hopeless!!
They are uncomfortable (in our opinion) and unless you get a
good fit, the sound quality is poor. Wouldn't it be nice to be
able to use your OWN high quality headphones in tlight?

NOW Y N!!

The Jaycar AA-2040 JET PHONE ADAPTOR plugs into the
two air sockets on the armrest. You then plug your headphones
into the adaptor for comtfortable Hi Fi sound!

BRILLIANT AND INEXPENSIVE!!

Jaycar

ELECTRONICS

Incorporating

ELECTRONIC AGENCIES
___NUMBER 1 FORKITS
SHOWROOMS

SYDNEY
117 YORK STREET
Tel: (02) 264 6688 & (02) 267 1614
Telex: 72293

CARLINGFORD
Cnr. CARLINGFORD & PENNANT
HILLS ROAD
Tel: (02) 872 4444

CONCORD
115-117 PARRAMATTA ROAD
Tel: (02) 745 3077

HURSTVILLE
121 FOREST ROAD
Tel: (02) 570 7000

"MAIL ORDERS

& CORRESPONDENCE
P.O. BOX 185
CONCORD, 2137
Tel: (02) 745 3077
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JAYCAR - Nol FOR SPEAKERS
SENSATIONAL DEALS ON 3-WAY
SPEAKER SYSTEMS!!

A massive scoop purchase of factory distress stock has enabled us to pass on unbelievable prices on
quality speaker systems. The component speakers In these systems are nommally incorporated into
cabinets for many well known national brand HI FI companies.

Each speaker is factory guaranteed for 90 days, however we doubt whether you will ever need to

wow about it. 87 3 WAY SYSTEM

Superb 8" woofer with foam surround suspension and heavy
magnet assembly with sealed back midrange and tweeter, System

y impedance 8 ohms. Power handling 40 watts rms. Crossover 1 0” 3 WAY SYSTEM

capacitors and connecting diagram andrecommended 8’ cabinet Once again. a high quality 10" woofer with higher power, sealed
detail drawing supplied

back midrange and tweeter. System impedance 8 ohms In
Cat C52453 (2 required for stereo) addition a quality Pioneer 3-way crossover is provided at no extra
charge. Connection instructions are also provided as well as

$29.95/set

recommended 10" cabinet plans.

Cat. (52454 (2 required for stereo)

$39.95/set
WELCOMES YOU TO A
WONDERLAND OF x
ELECTRONICS * »_

6” WIDERANGE PHILIPS 12” WOOFER

4 ohm impedance Suitable for cars, or two in a box for extension We have made a MASSIVE SCOOP purchase of genuine
speaker system. Very high quality curvelinear cone. Normally sells quality PHILIPS European made 12" HI FI woofers.
for $8.95 each less than Y% normal cost!

Cat AS-3011 These are used in the fabulous ETI4000 series kits. 100

watts rms power handling.
$2.99 ea CATALOGUE PRICE $99.50

10up 4K | THIS MONTH ONLY $59.50
2.50
‘g ;: :oa o? :
POST & PACKING CHARGES d
- = m: Lo sl

$4.50 Once again - a massive sCoop purchase with a diference. ug I
$50 - $99.99 $6.50 " We have purchased a very large quantity of ‘reject’ grilies. They l
$100 - $198 $8.00 arere,ecsbemusetheyhavesmallﬂammmemouldlrgsMost
pa) 2 i peopie however cannot pick the flaws if aliowed to examine the 1-4 UNITS $1.50
ver $199 $10.00 -/ R‘nlle Imagine what the flaws look like ke & on the ceiling! 5-19 UNITS $1.25
COMET ROAD FREIGHT aturally we are offering a massive saving over normal units 5
ANYWHERE IN AUSTRALIA which we aiso sell Exactly the same units (sans fiaws) have 20-49 UNITS $1.15
ONLY $12.00 9& been sold throughout Australia in the 10's of 000's. The perfect

SHOP HOURS \
CARLINGFORD, CONCORD & [,
HURSTVILLE
Mon - Fri: 9 am - 5.30 pm
Sat: 9 am- 12 pm
Thurs Night: 8.30 pm {Not Concord)
SHOP HOURS SYDNEY
Mon - Fri: 8.30 am - 5.30 pm
Sat: 8.30 am - 12 pm
Thurs Night: 8.30 pm

MAIL ORDER BY

Q ones sell for around $2.95 - at least one company sells them for 50 + UNITS 99¢
(y o EES00 PA INSTALLERS - GO FOR M PRICES INCLUDE TAX

|
ASK FOR A NEW CATALOGUE!! ‘
]

Mail Order customers, if you have not seen our new
catalogue, boy are you missing outt If, (or when) you
next buy from us by mail order just ask for a catalogue.
It will be sent FREE with your ordertlf you have one and
want one for a friend, that's fine too! Just ask!

» TW
— — Quality Pioneer brand - check the specs! Check the pricell 8 l N Co N E H l Fl
bankcary | HURRY 20 watts rms with whizzer cone. Air suspension type Low free air
- Impedance 8 ohms | resonance

Voice Coll dla - 1%" | Normally this speaker sells for around $18.95. The Jaycar
VIA YOUR Power Rating g\‘g BOW(RMS) | massive scoop purchase enables you to buy them this month at

Resonant Frequency . . »,0 - 80Hz only $9.95.

Sensitivity SSR(o 98(dB/W)

Response 7092  @onz-7000m:| AN INCREDIBLE 50% SAVING!!

Total Flux . 5'5 g 61,100 Maxwell The stock WONT LAST AT THIS PRICE - HURRY!

Flux Density O

8,300 Gauss | Cat CE-2330
Net Welght 1540 grams NORMALLY $19.95

ONLY $29.95 | THIS MONTH $9.95
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DENON CD
TEST DISC

This test disc is one of the best bargains of 1984.

If you're not planning to buy it then you’re obviously

not seriously involved with high fidelity as it contains so much
invaluable testing information. It gives you the equivalent

of more than $10 000 of test equipment for less than $20.

Louis
Challis

TEST RESULTS
To test a disc like the Denon Audio Technical CD test disc is ‘a little hairy’. Our approach was to
inter-compare measurements of what are nominally the same signals from four different test discs on
two CD players, the Yamaha CD-X1 and the Sony CDP-101. The results of these tests provided
measurable and significant differences in performance. Thus, by way of example, the harmonic
distortion with the 1 kHz signal on the Sony Type 3 disc provided the following results:

Measured Distortion Performance of Denon Test Disc c.f. Sony Test Disc

AT MAXIMUM OUTPUT LEVEL = 0dB

Sony Denon Sony Denon

1000kHz 1001 Hz 100 Hz J0O0OHz
2ND -111.4 -111.5 - 106.2 -103.0 dB
3RD -115.1 -115.2 - 88.5 - 88.7 dB
4TH - 107.4 - 107.0 -107.3 -106.7 dB
5TH -105.9 -119.0 - 105.2 -il5.6 dB

Louis A. Challis

DENON AUDIO TECHNICAL
CD TEST DISC

Disc No: 38C39-7145 (Produced May,
1984).
Price; Rrp $19.95.
Manufacturer: Nippon Columbia
and Waseda
University for Denon in Japan.
Distributor: TEAC,
115 Whiteman St,
Sth Melbourne Vic.
(03)699-6000.

 a Sl P oY W)

TWO YEARS AGO when the first pro-
duction of Sony CDP-101 piayers arnved
in Australia, 1 faced a dilemma. Without
software you can’t test the equipment.
Sony produced some magnificent demon-
stration discs for the initial release of their
players, but at that time there was not a
single test disc in this country.

We reviewed a CDP-101 a few months
later with just two demonstration discs,
but we stil managed to produce some
rather exciting test results in the absence
of a definitive test disc.

At that time, Sony in Japan and Philips
in Eindhoven made some fairly momentus
decisions concerning standards for CD
players and for test disc material. Sony
produced one disc and Philips a set of
three.

The Sony Test Disc Type 3 retails for
more than $70 and the Philips disc No. 3
retails for about $100. These discs, like
the seven or eight other commercial test
discs now available, contain information
whose accuracy and precision is far greater
than that provided by the average labora-
tory with test equipment costing tens of
thousands of dollars.

If you own a good CD player then, b:
purchasing the appropriate CD test discs,
you will be able to convert that CD piayer
into a precision piece of laboratory test
equipment. You can test not only your
CD player but most of your hi-fi equip-
ment, including your tape recorder, ampli-
fier, loudspcakers and even the room in
which you do your listening.

This could be, and 1 venture should be
one of the most exciting pieces of informa-
tion that you have heard in years. If you
are at all serious about your home hi-fi
system, then the chances are that you
have already spent copious sums of money
on ancilliary items of test equipment,
probably including test tapes and records.
These do not begin to compare with the
Denon Audio Technical CD test disc.

| have watched with interest or excit-
ment (depending on the quality of the
record) as each new conventional micro-
groove test record has been released.
However, | have been far more interested
and concerned with both the availability
and content of each new CD test disc, for
this medium is not only more demanding,
but the availability of appropriate test
software is far more important. The rea-
son for this is that no single test disc has
contained all the software that | require
Consequently, | have been forced to use
six or more laboratory test discs to pro-
vide the aggregate information required by
a single review (sce Yamaha's CD-XI re-
view).

While my requirements are possibly
more demanding than yours, it is equally
clear that the average (or above average)
hi-fi enthusiast has special requirements in
assessing amplifiers, tape recorder, cas-
sette player, speakers and listening room.

In order to perform such testing, it is
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clear the test software should be suitable
for use by people both with and without
supplementary test equipment. The Denon
Audio Technical CD test disc provides
precisely those facilities and a whole lot
more.

Features

This particular disc contains almost all the
test material that you are likely to require
and provides you with the equivalent of
more than $10 000 of test equipment for
less than $20. Need | say more!!

The Denon test disc contains 99 tracks
with a wide range of carefully collected
software. Track 1 provides a commentary
in English on how to use tracks 1 and 2.
This immediately tells you whether your
loudspeakers are correctly phased. Just
that information alone would be worth the
$20 or more that some of my acquaint-
ances have paid servicemen for correctly
phasing their speakers, removing ‘muddy’
sound from their new stereo systems.
Tracks 1 and 2 contain in-phase, out-of-
phase and channel balancing information,
which is particularly well presented.

Tracks 3 to 9 contain a series of orches-
tral, concerto, chamber music, piano,
organ, jazz and rock demonstration
material. Tracks 10 and 11 contain an-
nouncements in English and Japanese; I
was intrigued that this took 108 seconds in
English and only 43 seconds in Japanese.
Could it be that the Japanese language is
twice as efficient as the English language
or that we use too many redundant (or
long) words? 1 listened carefully to the
Japanese again and discovered that they
actually left out some of the text —
Shame!!

Tracks 12 to 35 contain test tones at
precise frequencies and levels ranging be-
tween 0 and —60 dB. as well as ‘zero’ sig-
nals with which the basic background
noise of your equipment. or your hearing

acuity, may be evaluated. The zero signal
level, which the disc describes as ‘infinity
zero', is an extremely important test which
your amplifier and loudspeakers may not
necessarily duplicate. It is also interesting
to note that the 1 kHz frequency on the
test disc is not actually | kHz, but
1001 Hz.

The reason for this unusual choice of
frequency, like many of the other test fre-
quencies selected on the disc, is that
1001 Hz is a precise sub-multiple of the
44.1 kHz sampling frequency used by CD
players. Consequently, it can be digitally
derived without the need for separate ana-
logue test equipment. The digital purity of
this signal is then absolute, and unwanted
inaccuracies are avoided.

Tracks 36 to 39 each contain a | kHz
reference signal followed by a logarithmi-
cally-swept band of test signals covering
the range 20 Hz to 20 kHz. Tracks 40 to
45 provide a wide range of intermodula-
tion tests complying with both the Interna-
tional  Electro-Technical ~Commission
(IEC) and the SMPTE standards

Tracks 46 to 64 contain a variety of sine
wave test signals at 0, —20. —40 and
—60 VU including test tones of 40, 100,
315, 1001, 3149, 6301, 9999, 15999
17 999 and 19 999 Hz. These are particu-
larly suitable for testing your cassette re-
corder, tape recorder or loudspeakers,
particularly if you can use your VU meters
on playback.

Track 65 provides a further logarithmic
swept signal covering the range S Hz 1o
22.5 kHz. Tracks 66 to 68 provide three
test tones at 100 Hz, 1001 Hz and 9999 Hz
which glide from —60 dB to 0 dB per sec-
ond. to evaluate linearity distortion in
vour CD player. amplifier, loudspeakers.
tape recorder or whatever you may choose
to connect to the output of your CD
player.

At this point | should stress again a
word of warning which the literature gen-

tly presents and which I will re-inforce.
The test signals that this CD test disc pro-
duce cover such a wide dynamic range
that the chance of blowing up your ampli-
fier or loudspeakers are particularly good
(or bad). It doesn’t take much power to
destroy a small loudspeaker. particularly
when it does not incorporate any internal
protection system. Amplifiers are gen-
erally a little more difficult to destroy, but
they too fail fairly rapidly. particularly if
the loudspeaker has already failed. They
have to dissipate not only their own power
losses, but also the energy that should
have been dissipated in the loud speakers.

BE WARNED — CD test discs, as well
as being very useful or convenient, are
also very much like a loaded gun. If mis-
handled, or employed in the wrong hands,
they can be very dangerous.

Tracks 69 and 70 provide a 401 Hz test
signal with the signal phase being rotated
through 360° at 12° per second. Tracks 71
to 75 provide excellent square waves and
tone bursts at three different frequencies
to evaluate your loudspeakers. amplifiers,
tape recorder and cassette recorder. These
have precise zero crossings to avoid the
disturbing effects that many early pieces of
test equipment could not properly pro-
vide.

Tracks 76 to 78 contain impulse test sig-
nals which are extremely useful for testing
both the CD player, your loudspeakers
and a wide range of high fidelity and pro-
fessional equipment — but be careful,
these signals can wipe out your tweeters if
you aren’t careful with the volume control
settings!

Track 79 is a band of 120 seconds of
‘white’ noise with a genuine 20 kHz band-
width. derived digitally with what is de-
scribed as an ‘M’-sequence dither. This
signal is absolutely perfect for conducting
A-B tests between pairs of loudspeakers,
and just by itself would justify the purchase
of this disc.

ETI August 1984 — 61



L 2R ReX Tl Fal

{} ] 82,15 ’:‘
* o cHf0 .
7y eEs §'~§‘.‘.= z
SER-
¥ Z2= Il EoW
2 8563 2.
it E=S Eggﬁ? 3 "%
» P
o By 5835882
b f&bggsggg%ég 2
o HHTTERR
) g LazEs §
o S Qi
* QUK Ehpiine
3 D8 25,372 oy
TR EE
Y R
D £E g3l o
* @ g SeEf 2 %
a0y 38 MR
Wl R o

% *
e R TaR ENE R&E 4
ALSOAGENTS FOR THE POPULAR

7. 5 IR A
WE'RE ON THE
MOVE

TRUSCOTT'S
ELECTRONICS WORLD
IS MOVING

As of early July we're
expanding, we will be
offering bigger and better
service at our big new
premises located at:

30 LACEY STREET CROYDON
vIC.
Phone (03) 723 3860
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_Write for FREE Catalogue-

RANGE OF CITRONICS PRODUCTS

W) Matsunaga

Automatic Voltage
Regulators and
Slide Regulators

Stabilised AC
power supply

Precision manufactured, ac-
curate and efficient. Matsu-
naga automatic voltage regu-
lators offer rapid voltage cor-
rection with zero waveform
distortion. The units are of
robust but compact and
lightweight construction and
are ideal for applications
where constant voltage is
important.

Where specific Line Interference
problems occur, Electromark
will supplement the voltage
regulator with filters selected
for the particular problem.

Models
1000 N

Input Voltage: 180V to 260V
AC

SVC,

350 N,

Output Voltage: 110V to 240V
+3% (simultaneous output) Single
Phase 50-60 Hz.

Prices: 350VA $141.00, 1000VA
$252.00 (plus Sales Tax if
applicable).

Quantity discounts available.

ELECTROMARK PTY. LTD,,

43 Anderson Road,

(P.O. Box 184)
Mortdale. NSW 2223

SOUND REVIEW

Tracks 80 to 89 are most probably the
‘piéce de résistance’ of the disc. They con-
tain a series of Y3-octave bands of signal
between 25 Hz and 16 kHz on the left
channel and matching octave bands of sig-
nal centred on 31.5 Hz through to 16 kHz
on the right channel (see Figure 1).

These signals are arranged so that while
the left channel steps through three con-
tiguous Ys-octave bands, the right channel
provides the corresponding octave band
signal. You are thus able to generate at
will the Ys-octave band or single octave
bands for listening to your loudspeakers.
for testing your tape recorder. for assess-
ing your room characteristics. and if your
loudspeakers are good enough. for assess-
ing your own hearing acuity or that of
your relatives and friends.

This facility is undoubtedly worth many
times the cost of the disc. I will be using it
in future loudspeaker subjective assess-
ments as it will save me the trouble of
bringing home the 50 kg or so of test
equipment that | have had to carry in the
past!

Track 90 contains a band of *pink’ noise
which is also invaluable for loudspeaker
testing. Track 91 provides a superb
3150 Hz test sine wave for ‘wow and flut-
ter’ measurements (but this requires access
to a wow and flutter meter).

Track 92 contains a test signal wich is
FFFF/0000 at 22.05 kHz for testing CD
player out-of-band (‘anti-aliasing’) filters
and consequently is inaudible to mere
mortals.

Tracks 93 to 96 contain a scries of or-
chestral and piano music at normal stereo
level, ~20 VU, -40 VU and -60 VU.
This is extremely useful for evaluating
both your CD player and the loudness
contours and noise generation characteris-
tics of your amplifier/speaker system. If
nothing else, it will tell you how good or
bad the background listening levels are in
your room. If you live in a noisy location
you may be tempted to move as a result!

Tracks 97 to 99 contain three classical
samples of music, each repeated four
times for A-B testing of amplifiers and
loudspeakers. which once again prove to
be an excellent set of test material.

Conclusions
If by now you are not ‘chaffing at the bit’
to buy this disc. then it's clear that you
are not seriously involved with hi-fi. [ clas-
sify this particular CD test disc as one of
the best bargains of 1984. I believe that al-
most every recording studio. radio station.
television station and serious hi-fi enthusi-
ast will want to buy this particular disc be-
cause it provides so much invaluable test-
ing information.

The information has been produced with
a degree of precision which has never be-
fore been matched by any other means for
so little cost. Having checked the main pa-
rameters, | can now attest to its precision.
accuracy and usefulness. (1 kept the disc.)@
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Aspecial | Electronics
opportunity

for readers of dedy

representatives for Denon, we are able to offer readers the b
outstanding new Denon Technical CD Test Disc for only postage and

handling

By special arrangement with Teac Australia Pty Ltd, the local $1 9 ,95

his is an excellent offer for such a professional, state
of the art disc! Look at what you get for just $19.95:

® Test signals for basic performance
checks.

e Source material for listening tests:
excerpts from various types of
music, specially chosen to allow
accurate evaluation by ear.

® Low and high frequency sweep
signals at different levels.

® Square wave, impulse, noise and
burst signals.

e Linearity test signals.

e CD player test signals: reference
0 dB and 60 dB levels, a sweep
signal from 20 Hz to 20 kHz,
two-tone signal for
intermodulation tests, etc.

e Spot frequency test signals for
overall system testing.

I I
| : :
: Allow four weeks for delivery Send completed coupon to: Federal Marketing. PO Box 227 Waterloo NSW 2017. |
l - ; — Total price of discs B s bl it |
I I don’t want to miss the opportunity to obtain a copy of this important PR ——— I
i audio testing tool. Please rushme ................ Denon Technical CD Test handling pe"r discg S I
| Discs at the price of $19.95 each. i
I plus $2.50 for handling and airmail postage anywhere in Australla TOTAL S I
: Tick box to indicate payment: !
i PREMNE Ll 2 AL RS e M el . American Express [] Bankcard [ ] Cheque* [] |
I Address ...  Please make cheques payable (o the Federal Publishing Company Pty Lid |
| Credit Card No: |
I .............................................................. Postcode ................... Ll l l I l J I l l [ I l ; l I 1 | l I
: SHGTTRUNG - 1. oot Lo b e st Ao B oy F R wada e i Card Expiry Date: .............ccococorvinr.. =

Unsigned orders cannot be accepted
i ey s g P |
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= = As designed by ETI

INDIVIDUAL COMPONENTS TO MAKE UP A SUPERB HI-FI SYSTEM. BY DIRECTLY IMPORTING
AND A MORE TECHNICALLY ORIENTED ORGANISATION BRING THESE PRODUCTS TO YOU AT
LOWER PRICES THAN OUR COMPETITORS.

EXTRA FEATURES OF OUR KITS Only $449 know what needs to go inio every kit @ Specially imported black anodised aluminium
POWER AMPLIFIER y knobs e Again as with the power amp we are offering this kit A & T at a price which
KIT PRICE $319 P&P $12.00 we do no! believe there is a commercial unit available that sounds as good. Same
® 1°;, Metal Fim Resistors are used where possible @ Prewound Coils are supplied delivery as the PA.

e Aluminium case as per the original article ® All components are top quality ® Ovet
400 Kits now sold ® We have built this unit and so know what needs to go into

every kit ® SUPER FINISH Front panel supplied with every kit at no extra cost to PR EAM PLIFI ER Kit Price $289, P&P $12.00

you ® We are so confident of this kit that we can now offer it SPECIFICATIONS

assembled and tested so that people.who do not have Frequency response:  High-level input: 15Hz-130 kHz. +0. - 1db Low-level input — conforms
the time can appreciate the sound that this amplitier to RIAA equalisation. +0.2d8

puts out. This 1s done on a per order basis delivery approx Distortion 1kHz < 0.003% on all inputs (limit of resolution on measuring equipment
four weeks after placement due to noise limitation).

PREAMPLIFIER O I 5449 S/N nolse: High-level input. master full. with respect to 300 mV input signal at full
KIT PRICE $289 P&P $12.00 n y output (1.2V); >92 dB flat > 100 dB A-weighted

® 1%, Metal Film Resistors are supplied ® 14 metres of Low Capacitance Shielded MM input, master full, with respect to full output{1.2V) at 5 mV input, 50

i i i { mistak: . lish “Lorl itches are sup- ohm source resistance connected: -~86 dB tlat >92 dB A-weighted
aro pugplled (9B extra In cice-ShriRANCIIEINER v L S bR MC input. master full, with respect to full output {1.2V) and 200 xV input

plied no substitutes as others supply ® We have built and tested this unit and sol signal: >71dB flat >75 dB A-werghted.
On Special at $259

Normally $289

*All parts available separately for both kits.
PO W E R A M PL' F | E R E - Please note that the “Superb Quality" Heatsink for the power amp was designed
Kit Price $319, P&P $12.00 and developed by Rod rving Electronics and is being supplied to other kit

SPECIFICATIONS 150w RMS into 40hms suppliers. This product cost $1,200 to develop so that your amplifier kit would
Power outpu! 100W RMS intu 8 ohms ( = 55 V supply). have a professional finish as well as sound.
Frequency response 8Hzto20kHz. +0 0.4dB2.8Hz1065kHz. +0- 3dB. NOTE: These

figures are determined solely by passive filters
Input sensitivity: 1V RMS for 100W output.
Hum 10008 below full output (tiat).
Noise 116 dB8 below full output (flat, 20 kHz banawidth)
2nd harmonic distoftion 0.001% at 1 kHz (0.0007% on prototypes)at 100 W outputusinga = 56

V supply rated at 4 A continuous. - 0.003% at 10 kHz and 100 W.
3rd harmonic distortion: 0.0003% lor all trequencies less than 10 kHz and all powers below

clipping. 5
Total harmonic distortion Determined by 2nd harmonic distortion (see above). On SpeC|a| at 8299

Intermodulation distortion 0.003% at 100 W. (50 Hz and 7 kHz mixed 4:1). Normally 531 g
Stability Unconditional

MX-1200 MICROPHONE/AUDIO MIXER | THIRD OCTAVE GRAPHIC EQUALIZER

™Y 2
SPECIFICATIONS E.T.t Dec. 1982

Banas. 28 Bands Irom 31.5 Hz 10 16 kHz $79
Noise <0.008 mV. sliders a1 0, gainat O (— 102 gB). 500

20 kHz bandwidth

Distortion 0.007% at 300 mV signal. sliders at 0. gain at 0 7900 7 Un 3
max 0.01%, sligers at minimum o (/4

Frequency Response: 12Hz-105 kHz. +0, — 1 dB, alt controts fiat Ny,

Boost 8 Cut 1498 (/¢

4000
SPEAKERS.

This und teatures. 12 microphone fine nputs with pan, bess. tredle. effect and e 8 _Speakers only $155
tokd back controis for each channe » LED peak indicators tor each channel H

.2 inputs with fade and output controis @ master e 8 speakers Wlth crOSSOVers
equaliser 10f Dass. midrange and tredle ® vananie headphone output ete. #tc 5499

» completa with carfying case
ecucarom: . e Speaker boxes (assembled

Loveimpsdence Mic 46 GX1K 5’»‘."&'.’.‘7.2'.."53."’&‘32’158?:’{” with g”" and speaker cutout)

12 F B ¥owme. 300. LiN $299

212
42 OB-S0K STERED » 2( 2mvi at 1B Master tovel, )00'.‘.»4
’

Erect Rt 1Aue) 20 0B/508 1 1 i erfract :,oo_ Crossover kits $199

Catuimeance t &R0 g0 2 p:.:eg;a- 300.40G 13% Complete kit of parts (speak-
S:i'im"-?:.’?.ﬂ %"«%@".%'é 1K) FREQUENCY RESPONSE 20-20 KM1 efrs, crossovers, screws, Inner-
EQUALISATION TOTAL HARMOMC DISTORTION Less
Channes

than 0 1% band boxes) ........... .. 8799

Ba3s ¢1500 METER 2 iiumanated VU Meters 000

u:::-!soe ggI:Yumcuon 12 LED Pear nawcators Assembled' teSted' ready to
M B be hooked up to your system
$84

Line 22 GO/ 16K
Prong

Bass 11200

Trotwe 1 1002 POWI watty

Mooage ¢ 120b OIMENSIONS 620 (W) 1 386 (D} » 108 (4] mm
{3UDDIR] COMOM1A with Cartyng Case)

WE BELIEVE THAT WE ARE NOW THE ONLY ONES TO SUPPLY COMPLETE SPEAKER KITS ASSEMBLED
AND TESTED FOR THOSE WHO HAVEN'T GOT TIME $849 EX STOCK.

PLEASE WRITE FOR CONSTRUCTION NOTES, THESE COMPLIMENT THE SERIES 5000 AMP RANGE AND
ADD THE FINAL TOUCH. Errors and Ommissions Excepged

ROD IRVING ELECTRONICS POSTAGE RATES

425 High St.. Northcote 3070 (03) 489 8866 (03) 489 8131 $1.89.99 $2.00 $10.24.99 3.50
48-50 A 'Beckett St.. Melbourne (03) 347 9251 $25-49.99 $4.50 $50-99.99 26 00
$100-199  $8.00 $200-499  $10.00

1
Mai Qrder and Correspondence A gy
P.O Box 235 Northcote 3070 (ANl above charges are for surtace mail and some
heavy items will vary trom these rates.) w~eicome here
Cert post tor orders over $100 included “free’
Reg. post for orders over $200 included “free’

Account orders from schools. govt. depts.. pubtic co's.. gratefulty accepted. Min order amount $20.00
Mail Order Hotline (03 481 1436 (or a min, $5.00 accounting charge will apply.) Comet Rgoaa Freight. Airmait etc. are extra. .

To Order By Phone




Rod Irving Electronics has just released details of a new
addition to their extensive range of multimeters.

It’s the YFE YF1100, a 3'%-
digit machine priced to undersell
the opposition at $59.95. It
comes with facilities for transis-
tor and diode testing. The
YF1100 has a large, easy-to-read
liquid crystal display and clearly
laid out front panel.

Function and range control is
via a set of side buttons. There
are six ranges of current and
resistance, and five of volts. It
will accept currents from two
microamps through to 10 Amps.

There are separate jacks for the
ranges up to two amps and the
10 amp range. Both are fuse pro-
tected to save the meter in the
event of misuse. It is designed to
be able to tolerate 500 V across
the current jacks.

The YF1100 will measure up
to 1000 Vdc and 750 Vac and up
to 20M of resistance.

It will also measure the Hfe of
a transistor. Separate jacks are
provided for pnp and npn tran-
sistors. To increase the flexibility

Equipment NE WS
Low cost handheld DMM

The YF1100, a 3'2-digit

multimeter from Rod Irving.

of the jacks there are two emitter
terminals on each jack com-
moned together, so that any
transistor can be fitted, irrespec-
tive of its orientation.

The YF1100 also has diode
testing facilities and the ability to
test resistance both with and
without turning on semi-conduc-
tor junctions.

For more information contact
Rod Irving Electronics, 425 High
St, Northcote Vic 3070. (03) 489-
8866.

Quick tip cleaning

Delicate soldering requires
accurately cleaned solder-
tips and this
Clean-o-Point

ing-iron
cleaner

new
solves

and eliminates many of the
problems that crop up using old
fashioned, home made devices.

‘Clean-o-Point’ has been de-
signed for on-bench use and
contains a motorised pair of
sponge rollers. The soldering-

iron tip is placed between the
rollers and tin alloy, liquid and
residue are wiped off and fall
within a receptacle designed ex-
clusively to retain used solder.

Solder spray which normally
occurs when wiping the tip is
eliminated and since the heating
element does not come into con-
tact with the damp sponge roll-
ers it retains an even tempera-
ture. The cleaning action is thor-
ough, quick and avoids any ne-
cessity for visually checking the
tip.

‘Clean-o-Point”  helps to
achieve an increase in soldering
quality and enables recycling of
solder normally lost in the clean-
ing process.

For further information con- .

tact C & K Electronics, 15 Cow-
per Street, Parramatta NSW
2150. (02)636-0799.

Smart data logger

Data Electronics has just
announced the release of a
new data logger. The Dataporte
is a high performance data
acquisition, data logging and
controlling unit, suitable for a
wide variety of applications.
Standard features of the Data-
porte include analogue, digital,
event and counter inputs, data
averaging, data storage, ana-
logue and digital outputs, set-
point control and alarm outputs,

New sound lever meter

Cirrus Research has announ-
ced the CRL 2.35A Measur-
ing System. At the input socket,
the whole range of L3M micro-
phone pre-amplifiers or input
units is available together with
eight different microphone cap-
sules. These give a total meas-
urement range from 10 to
160 dB at all grades of the Inter-
national Standard 1EC 651 up to
and including Precision Grade 1,
totally covering  Australian
Standard 1259 parts two and
three.

Nine plug-in units are cur-

rently available for the DPi5
function interface. These have
all the parameters expected of a
current technology sound level
meter, including not only octave
filter (to AS Z41), L, and D,
but also vibration, speed meas-
urement, digital readout, ac
power drive and many others.

The main body of the CRL
2.35 A has an input sensitivity of
0.5 pC to 7 V over a bandwidth
of 8 Hz to 32 kHz, while the
main amplifier covers the whole
range from infrasound to
ultrasound.

Functionally, the CRL 2.35A
features a new, clear, 34 dB mir-
ror scaled meter which dispiays
current sound level and maxi-
mum held value. This meets the
Australian Standard at all three
response speeds permitting the
use of ‘Max Hold' to full
specification.

The price of a typical system,
with plug-in units for multiple
functions, is usually well under
$2000. For further information
contact M. B. & K. J. Davidson
Pty Ltd, 66 Atherton Road, Oak-
leigh Vic. 3166. (03)568-1933.

real time clock, RS232C/RS423
ASCIl  communications, and
simple programming.

The Dataporte is programmed
from a computer or terminal,
and may be continually super-
vised, or operated in a stand-
alone mode. The 24 analogue
inputs accept voltage, current,
resistive and frequency signals,
and are self-calibrating, and
autoranging over three decades.

The eight digital/counter
inputs are debounced, and allow
state and even monitoring, and
counting. Scan rates are pro-
grammed as a function of time
or events detected on digital or
counter channels.

The eight digital outputs may
be manged directly by the user,
or programmed as a function of
selected analog inputs to pro-
vide direct control and alarm
functions, or analog front-
ending to PLC’s.

Dataporte is designed and
manufactured in Australia by
Data Electronics (Aust.) Pty
Ltd. More information is avail-
able by contacting the manu-
facturer at 4 Pilgrim Court,
Ringwood Vic 3134. (03)874-
7066.
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Power to
the people!

housands of  Australian

homes are in such remote
areas that they will never be
connected to regional electricity
networks. But thanks to a Syd-
ney company, even the most iso-
lated families can now obtain an
endless supply of ‘free’ electric-
ity . . . from the sun.

“If your home is not con-
nected to mains electricity, you
either generate your own, or do
without,” said Amtex Electron-
ics’ manager, Jim Kuswadi.

“You can convert the Sun’s
energy to electricity instantly,
with no npise, pollution or fuel
costs, and minimum mainte-
nance.”

Amtex offers a choice of five
systems: ® The solar lighting kit
provides four hours of light each
night from three 13 W fluores-
cent lamps. In sunless periods, a
fully-charged battery will keep
the system operating for five
days or more. ® The home

power system (dc); On a typical
day, this system could provide
power for four 20 W fluorescent
lights for three hours, a 50 W
portable colour TV for three
hours, a transistor radio for six

hours, and a small water pump
for half an hour. @ 240 V ac sys-
tems are available in small,
medium and large sizes, to meet
customers’ varying require-
ments. These units supply power

for most 240 V domestic appli-

ances. ) )
For further information, con-

tact: Jim Kuswadi, Amtex Elec-
tronics, 36 Lisbon St, Fairfield
NSW 2165. (02)728-212 1.

within Australia.

MASTER HEAT GUN HB10 ‘

Is the Heat Gun designed for the electronics industry. It is our
lightest tool weighing less than 1kg and also our smallest. ideally
suited to bench and field use itis supplied with a heat shrink nozzle,
bench stand and 340C element. Optional elements are available

from stock

HB10 Heatgun $90.80
HB12 260C Element $18.38
HB14 426C Element $18.38
HB17 Carrying Case $27.58

Tool & accessory prices are plus 7.5% Sales Tax and $6.00 freight

MASTER HEAT GUN 2000

The 2000 series gunis the top of the range of general purpose heat
guns. It offers a cool touch Heat Shield and plug in elements for
versatility. This gun offers thermostatic protection at air flows of

2700fpm delivering 27cfm.

HB56 Heat gun $179.00
HB63 960W Element $ 18.50
HB64 480W Element $ 18.50

Shrink attachments and solder point tips are available, please

contact us for full details.

Prices valid during month of publication and are subject to change
after that time without notice. E & OE.

STEWART ELECTRONIC Components P/L

44 Stafford Street, Huntingdale

P.O. Box 281 Oakleigh 3166
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DISTRIBUTORS WANTED!

We are looking for capable, aggressive distributors to promote our KYOCERA
Solar Panels. These panels are manufactured in Japan to the same high quality
standards you have come to expect of Japanese electronic products.

To help distributors to promote this product, we are offering a special price
until August 31, 1984 for orders of 12 panels or more

KYOCERA SOLAR PANEL
PSA 100H-361

Power output ... 40w (£ 5%)
Optimum voltage ... 16.2V
Open circuit voltage ... 19.6V
Optimum current ... 2.47A
Short circuit current ... 2.7A

DIMENSION OF PSA100H-361

F 950
T — Pottant
l J t 12 / go[arfcell
© ' | : Ir—-’ ein orc_ed glass
3 |:! E| | % ; -Back sheet oo
. ] -} 14.5 rame [ $359. EaCh
R ‘ minimum 12 pcs
S (Freight additional)
& s Valid to 31 Aug 84
K
{t* 2 |
Unit: m]—m o J =
! : ORDER NOW!

o — e ——— e St e e S — e e . i — S o e s e — e e -

To: AMTEX ELECTRONICS
36 Lisbon St., Fairfield. NSW 2165

i Pleasesend me............. KYOCERA Panels @ $359

ELECTRONICS

A DIVISION OF

I
|
|
'
|
| | enclose cheque/money orderfor$............c.cooee..
TELCEIN AUSTRALIA PTY. LIMITED :
|
I
}
I

o L] gy SIS ool -y RS e ¥ L
(Incorporated in New South Wales)
36 LISBON STREET AAAFesS™I .. ..o ORI S AR s e
FAIRFIELD, NOWH-2180 s mmimfimrms T o mimment i Postcode.............
AUSTRALIA |
TELEPHONE (02) 728 2121 Please send by Rail........

727 5444 Road transport .........ccceeeveeeiivnieeee e, (mark one)

IN'e are stiral s tatiio M B Lo s b e « 0 s ot o S5

TELEX AA27922



Mail Orde . . . O Promark Distributors. .. Mail Order

Your First Choice for High Technolo% Electronic Components
(Founded 1970)

*‘D” Range Connectors
Gold plated GERMAN MADE

solder ‘m 9
F;m:' socket

plug
9way ADS9L................ $1.95 9way ADFOL ................ ]
25way ADS 250 ... $4.30 25way ADF25L ... . $4.80
PIN HEADE GOLD PLATED

WITH CA

ABD . $1.20 - A24P .o,
AP iy $1.50 v, AGOP ...
AT6P ..o $1.70 &

NEW! ¥ NEW! " NEW!
Siemens/TEC — Floppy Disk Drives

These are professional grade 5% half-height

units featuring brushless steelbelt drive

3/6 mSec access time and industry standard "&.
formats, with maintenance and ~guarantee N

backed by SIEMENS, ask for data.

no discount on drives

Part No. Sides Denslty Tracks Cap. Price

FB.501 Single Single 48tpi 250K $219.50
FB.503 Double Single 48tpi 500K $305.00
FB.504  Double Double 96tpi 1M $335.50

FINEST QUALITY GERMAN
IC SOCKETS GOLD PLATED

!¢ MACHINED
PCB

CONTACT

35 Amp 40Q PIV

! CHECK THESE PRICES !!

= . =2 Type 3504 1 Amp 400 PIV
--_-hi i p—— TyRe WO 4
1 A ’:- 3 ; :: 1;3?‘\’1
= .,é‘,u,' e <20 ;5' : - g \Q:iz‘ >
$4.75 ea. $0.60 ea. -
SUBMIN R. F. CHOKES
. ALL
< vaves |1 SPECIAL !
=t . S0c Voltage Converter
2.2 Microhenr 100 Microhenr
33 Microhenrz 220 M:c:ohenrz TSC7660
4.7 Microhenry 330 Microhenry for modems, etc.
10 Microhenry 470 Microhenry
22 Microhenry 1 Millihenry $3 80
33 Microhenry 3.3 Millihenry .
47  Microhenry 4.7 Millihenry

SIEMENS MINIATURE PCB RELAYS
1 AND 2 CHANGE OVER

Contacts 1 Amp, max voltage 120AC,
plugs in IC socket.

1c/o6Vtype 6V103............... $2.50
1¢/012Vtype 12V103 ......... $2.50
1c¢/024V type 24V103........... $2.50 \ e -
2c/o6Vtype 6V104.. ... $3.75 n
2c/012Vtype 12V104 ... $3.75 ' Q
2c/024Vtype24V104........... $3.75

MAKE YOUR OWN

TELEDYNE I.C.’S.

3% digit LCO DVM IC Superlow power 3% digit

TSC7106 .$16.50 LCDDVMTSC7126. $19.50
3% digit LEDDVMIC Dual power MOSFET driver

1sC7107 $16.50 TSC450 $ 495
12 bit CMOS A/D for uP 15 bit CMOS A/D TSC800.......$35.50

TSC7109 .$19.50 Ultra linear VCO TSC9400 $ 6.45
4% digt CMOS DVMIC Stable VRef 1.22V

1S8C7135 $22.50 TSC9491 $ 2.45
4 digit LCD driver TSC7211 ...$10.50 Super stable VRef 5V
4 digit LED driver TSC700 $ 8.65 TSC9495 $ 7.70

. .

A STAMPED SELF-ADDRESSED ENVELOPE.

ALL COMPONENTS OFFERED ARE BRAND NEW, PREMIUM GRADE DEVICES. SALES TAX IS INCLUDED
FREIGHT CHARGE IS $3.50 PER ORDER. IF YOU REQUIRE DATA AND APPLICATIONS ON ANY ITEM SEND

D..S.C.0.U.N.T.S. ... TOTAL ORDER VALUE ... up to $50 NETT; $50 to $100, less 10%: $100 and over, less 15%.

lP.O. BOX 381 CROWS NEST N.S.W. 2065. PHONE (02) 439 6571

BANKCARD WELCOME =

PRICES VALID TO 1-11-84 *

(No discount on B/Card Sales)



$100 PRODUCTS
32K S-100 EPROM CARD
PRICE CUT!

LLLLLLLT R
. Illl!!!l

64K S100 STATIC RAM
$499-2°

NEW!

LOW POWER!
RAM OR EPROM!

BLANK PC BOARD
WITH DOCUMENTATION
$119.00

l $109.00

USES 2716's
Blank PC Board — $69

ASSEMBLED & TESTED
ADD $49.00

FEATURES:

Uses new 2K x B (TMM 2016 or HM 6116) RAMs.
Fully supports |EEE 696 24 BIT Extended
Addressing.

64K draws only approximately 500 MA.

e« 200 NS RAMs sre standard. {TOSHIBA makes
TMM 2016s as fast as 100 NS. FOR YOUR HIGH
SPEED APPLICATIONS.)

SUPPORTS PHANTOM (BOTH LOWER 32K
AND ENTIRE BOARD).

2716 EPROMs may be instalied in any of top 48K.
Any of the top 8K (E000 H AND ABOVE) may
be disabled to provide windows 10 eliminate
any possibie contlicts with your system monitor,
disk controlier, etc.

Pertect for small systems since BOTH RAM and

[TASSEMBLED AND -
M may co-exist on the same board.
TESTED ADD $50 BOARD my b .:::n fne 56K

256K S-100 SOLID STATE DISK SIMULATOR! K RAN
WE CALL THIS BOARD THE "LIGHT-SPEED-100"BECAUSE IT OFFERS
AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE $
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE. 359

(48K KIT)
NEW!
LOW POWER!

FEATURES:

* 256K on board. using + 5V 64K
RAM OR EPROM!
BLANK PC BOARD

SUPPORT ICs + CAPS
$29.00

FULL SOCKET SET
$19.00
FULLY SUPPORTS THE
NEW IEEE 696 S100
STANDARD
(AS PROPOSED)

FOR 56K KIT $419

KIT FEATURES

1 Uses +5V only 2716 (2Kx8) EPROM s

2 Allows up to 32K of software on hine

3 IEEE S-100 Compatible

4 Addressable as two ndependent 16K
blocks

S Cromemc
select

6 On board wait state circuitry if needed

Any or all EPROM locanons ¢an be
desablea

Double sided PC hoard snidss Muiskad)
sitk-screened
Golid pialea

Unsen

Ntact tengers
EPROM «
W Onw w oW
Uity B fee
12 Easv and auunt

extended ot NOrtnstar parns

WSt e

DRAMS.

+ Uses new Intel 8203-1 LS| Memory
Controlier
« Requires only 4 Dip Switch Selectable
1/0 Ports
Runs on 8080 or Z80 $S100 machines.
Up 10 8 LS-100 boards can be run
together for 2 Meg. ot On Line Solid

FEAYURES

Siate Disk Storage.

Provisions tor Battery back-up.
Software to mate the LS-100 to your
CP/M° 2.2 DOS is supplied.

The LS-100 provides an increase in
speed of up to 7 to 10 times on Disk
Intensive Software

Compare our price! You couid pay
up to 3 times as much for similar
boards.

~ BLANK PCB
(WITH CP/M*® 2.2

Uses new 2K x 8 MK58725P RAMS

Fully supports Extended Addressing.

64K drews only nppvoxlmnlel‘ S00 MA,

200 NS RAMs are standard. (TOSHIBA makes
TMM 20163 as fast as 100 NS. FOR YOUR HIGH
SPEED APPLICATIONS.)

Board is contigured as 3-16K blocks and 8-2K
blocks (within any 64K block) for maximum
flexibility.

2716 EPROMs may be instalied anywhere on

WITH
DOCUMENTATION
$119.00

SUPPORT ICs + CAPS

FULL SOCKET SET

Boara.

Top 16K may be disabled in 2K blocks to avoid
any /O conflicts.

One Board supports both RAM and EPROM.
RAM supporis 2MHZ operation at no extra
charge!

Board may be partially populated in 16K
increments.

PATCHES ON DISK)
$99.95

4 o 1

$699-00 56K Kit 3419

#L.5-100 (FULL 256K KIT) 64K Kit $499
-6 W B R I’Asssmmso AND I

THE NEW ZRT 80 TESTED ADD $50
CRT TERMINAL BOARD!

A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN
ASCH KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKE A
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR
WITH A MODEM FOR USE WITHANY OF THE PHONE-LINE COMPUTER
SERVICES.
FEATURES:
« Uses a ZB0A and 6845 CRT
Controlier tor powerful video
capabifities.
RS232 at 16 BAUD Rates from 75
to 19,200.
24 x 80 standard formal (60 Hz).
Optional formats trom 24 x 80
{S0 Hz) to 64 lines x 96 characters
{60 H2)
Higher density formats require up 1o
3 additional 2K x 8 6116 RAMS
Uses N.S. INS 8250 BAUD Rate Gen,|
and USART combo IC.
3 Terminal Emulation Modes which
are Dip Switch selectable. These
Include the LSI-ADM3A, the Heath |
H-19. and ihe Beehive.
Composite or Spill Video.
Any polarity of video or sync.
Inverse Video Capability
Smail Size: 6.5 x 9 inches.

32K $100 EPROM/STATIC RAM
FOUR FUNCTION BOARD!

EPROM It
FuULL

Lt i1
$129
PLUS CAPS

r
. $29.00

We took our very popular 32K S100 EPROM Card and added 'T

additional logic 10 create a more versatile EPROM/RAM Board. 5°§;‘5'050"
This one board can be used in any one of lour ways: L“'—‘
A. As 2 32K 2716 EPROM Board
8. As a 32K 2732 EPROM Board (Using Every Other Sockel)
C. As a mized 32K 2716 EPROM/2K & 8 RAM Board
D. As a 32K Static RAM Board
Uses New 2K & 8 (TMM2016 or HM6116, RAM's
Fully Supports IEEE 696 Buss Slandard (As Proposed)
Supports 24 Bit Extended Adressing
200 NS (FAST!) RAM'S are standard on the RAM Kt
Supports both Cromemco and North Siar Bank Select
Supports Phantom
On Board wail State Generator
Every 2K Block may be disabled
Addressed as Iwo separale 16K Blocks on any 64K Boundary
Pertect tor MP/M* Systems
RAM Kit Is very low power (300 MA typical)

32K STATIC RAM KIT — $499.00

For RAM Kit A&T - Add $40

NEW!

BLANK
PC BOARO
WITH DATA

$69.00

SUPPORT
ics

FEATURES: -

BLANK PCB WITH 2716
CHAR. ROM, 2732 MON. ROM

$99.00
lSOURCE DISKETTE - ADD $20
'SET OF 2 CRYSTALS-ADD $12 |
e $219.00 goueere
ROD IRVING ELECTRONICS

425 High St.. Nortncote 3070 (03) 489 8666 (03) 489 8131
4B8-50 A'Beckett St.. Melbourne (03) 347 9

Errors and Ommussions Excepted

# ZRT-80

POSTAGE RATES

$1-89 99 $2.00
$25-49.99 $4.50
$100-199 $800
$500- $12 00

$10-24.99
$50-99.99
$200-499

$3.50
$6.00
$10.00

Mai Order and Correspondence

P O Box 235 Northcote 3070 {All above charges are for surface mail and some

heavy iems will vary trom these rates.)

Cert post tor orders over $100 inciuded ‘free

Reg post for orders over $200 included “lree

Account orders trom schools. govt. depts.. public co's.. gratefully accepted. Min order amount $20.00
tor a min, $5.00 accounting charge wit apply } Comel Road Freight. Airmaii etc. are extra

~ewgome here

To Order By Phone




We have the Relay to fit yo
Printed Circuit Board

" . ‘ € e
| )

® Reed Relays ® Flat Form Relays ® Sealed Relays ® Solid State Relays
FOR YOUR COMPREHENSIVE CATALOGUE CONTACT:

Melbourne 15 Hume Street, Huntingdale, Victoria. 3166. Tel: (03) 544 8244. Telex: AA30895.

S IVE A XL s| Syaney  Valetta Building, Campbell Street, Artarmon, N.SW 2064 Tel- (02) 439 3311 Telex: AA21117
Adelaide 34 South Terrace, Adelaide, S.A. 5000. Tel: (08) 211 7855. Telex: AA89186.
Brisbane 105 ColcRester Street, South Brisbane, Qld. 4101. Tel: (07) 44 2962. Telex: AA41330.
Perth: 46 Collingwood Street, Osborne Park, W.A. 6017. Tel: (09) 446 9888. Telex: AA92085.

BE L L c o Melbourne 9 Harker Street, Burwood, Victoria. 3125. Tel: (03) 288 8044. Telex: AA31261

Sydney 275 Stanmore Road, Petersham, N.S.W. 2049, Tel: (02) 560 7077. Telex: AA72575.
Adelaide 34 South Terrace, Adelaide, S.A. 5000. Tel: (08) 211 7855. Telex: AA89186
Brisbane 105 Colchester Street, South Brisbane, Qld. 4101. Tet: (07) 44 7261. Telex: AA41330.

— SEMICONDUCTOR *~r—
3 PRICES SLASHED )

WANTED

dition TRANSISTORS DIODES, RECTIFIERS  INTEGRATED CIRCUITS We want to show-off the
cod condition:

BC107, 108, 109__0.30 0A90, 0A91, 0A95__0.20 7400 Series, from 0.40 quality of our LED's, IC's,
15

(=]

in 3 U BCS47, 548, 549___0. IN914, IN4T4B_______0.05 Ofodes, Transistors, etc, so
ELECTRON‘C A, BC177. 178, 179__0.30 1N4001 - 1N4004____0.10 T3LS from. 0.40 '] send you a selection of
RTs 3 # BCSS7, 558, 559 __0.15 IN5401 - INS4D4 ___0.30 4000 Serfes, from 0.50 10 various types, worth upto $3.
PA BC182, 183, 186 __0.35 A400PIV 6Amp 0.75 | ange of LINCAR  This FREE OFFER fs for mail-order
4 / 8C637, 638, 639 0.33 Large range up to 50Amps -2M9¢ range o buyers only and ends on September 1st.
an 0139, BD140 0.50 Large range of MICRO &
D681, BD6S: 0.75 SPECIAL PURPOSE avail
COMPUTERS ToL )\ 203055 metay can 0.0 ° -S)(---------------
Plus lots more! VOLTAGE REGULATQRS ] i
also -#’ ) Large range from 40mA o s F RM
Larce rance of auricAn ITRAEE) /Al w0 to 5 Anps 211 volt [
TEST 2N serfes, also PHILIPS ZENER DIODES : Please send me one free Sample Bag. I am 1
EQUIPHENT LARGE RANGE OF Top RCA BRIDGE RECTIFIER 400m Serfes o.15 | "clostey ' J6d stely to gavsr’ mestege. !
DEVICES, inc) SCR’s and 1.5A 400 PIV_ 0.40 1 Watt Serfes 0.25 1
REWARD' TRIACS, ex stock. 2K 400 PIV____0.70 5 Wstt Serdes__ o0.60 J NAME- == []
CASH ” LARGE RANGE OF JAPANESE A 400 PIV____1.50 | b aooress 1
70 TRANSISTORS and Aupto 08 400 PIv____2.00 LED's ! I
phone 56997 s o i 25A 400 PIV__ 395 RED 3mm and Smm__0.10 | H
— y y ex 3 25A 1000 PIV 5.50 GRN, YELL and AMBER, 1 - H
Where else can you buy 354 400 PIV .4.50 3mm and Smm._ . 0.20 POSTCOOE
! Semis on Saturday arvo? Special types also avail. Flashing REO ____0.3§ I — = 1
s

® FOR EXISTING SYSTEMS ~—12Kgm handy| VHS anp BETA EACH NEW DOT-MATRIX
ARF'NT  YOU u:ru o SURPR.SE VIDED -
DKTNG AT G .
Computer Case i M iy SE(VIDEC PRINTER
00 You want 10 s * WORTH UP TO $60 SPECIALS

BU YOuR CORPUIER
AL CAN'] WACR-UP THF ALUNINTURY |y cen one Electros, CLEANERS 80CPS CP-80, parallel finput....... $349.00
3 ® FOR OEM'S, GOV DEPTS, ETC | oo\ s ceramic caps., ‘vet' type | BOCPS FAX-8D, parallel input...... $359.00
] ;:;:-’,::,’s wED X ;;;;. ‘,?::,."_: Resistors, Switches, $ ) with 100CPS Copal, parallel and serial, $475.00
k_ } e THEN YOU NEED TO BUY QUR | Semiconductors, Pots, Cleaning | 20CPS DAISY-WHEEL letter quality.. $595.00

HIGH QUALITY COMPUTER CASE | INTER-STATE POST- ADD $3.00 FL0d

Professional Ex-computer
stze 430x180x510mm DEEP. ECONOMY FM CKER FANS 5

MIC 85-108Mhz| RO [TCHES inch RO

ONLY ;

METALWORK Viious optiens are available fog
h wost cosbimations of S" and 87
to ouse Floppy dribes and 5" hard-

YOUR disis. Call and Tot us g \ 4 TRANSHIIS T0 MUFFIN, 9915v $8
COMPUTER 1\ ot oA o9 ala foRaror WIEN- 220w $10 B
New DISK DRIVE CASES from$75 | Weeu, $ c .
pEratss (dpr Cup DISCOUNTS SHO ARE OFF
PACK/POST $23 pLus 52 0F ORDER | 15¥ senceld bare EACH | prices. sr:cnx:.‘s AVATL, A?J%‘::sﬂrsggt/v\?

PRE-PAK

electronics p/I

1a WEST ST,
LEWISHAM, NSW

Phone or mail order
BANKCARD accepted

24 HR PHONE ORDER SERVICE




Throw

out

your fuses

hilips has introduced a range of thermistors especially
L designed to replace fusable links.

The extended range of posi-
tive temperature coefficient
thermistors are rated at 56 V and
256 V. They are automatically
resettable, fast, reliable and
have clearly specified, guaran-
teed current switching levels to
simplify selection.

Philips claim the devices can
often replace bimetal switches
and fuses, and are ideal for pro-
tecting any electrical/electronic
circuit in consumer products or
industrial equipment. Applica-
tions include the protection of
battery operated toys, hair-
dryers. kitchen appliances, loud-
speaker output circuits, semi-
conductor circuits, small motors
and transformers.

The thermistors act as current
sensors for connection in serics
with the load. At I, (trip current)
the resistance jumps from low to
very high, limiting the circuit
current and protecting the load.
Below I, the voltage drop across
the thermistor is less than 6% of
the operating voltage due to the
thermistor’s low resistance at
ambient temperature.

The current switching levels
range from a few mA toover | A
and are guaranteed stable
throughout the life of the
thermistor. Operating tempera-

\

Protected! A Philips thermistor in situ,
acting as overload protection for
a transformer.

Presane

P

st

o
.
1]

108}

ture range at minimum voltage is
0 to +55°C.

For turther information con-
tact Philips, 67 Mars Road, Lane
Cove, NSW.

Component NE WS

Accurate NTC thermistor

or electronic themometers

with a resolution of one
tenth of a degree, Siemens has
introduced the NTC thermistor
M 841. The sensor opcrates
over the entirc body tempera-
ture range of 30°C to 50°C with a
resolution of less than 0.1°C.
which corresponds to a resist-
ance tolerance of +0.4%

The new NTC thermistor with
its 20 mm long. silver-plated
leads can be opecrated in the
range between —40°C and
+100°C. Rated resistance values
are 3k or 5Kk; versions up to 100k
are in the course of preparation.
Other applications are in au-
tomotive electronics. hecating
and air conditioning and warn-
ing devices.

For more information contact
Siemens, 544 Church St, Rich-
mond Vic 3121. (03)429-7111.

Super accurate! The latest
generation of NTC thermistors.

Dual power MOSFET driver

Thc TSC426/427/428 arc dual

rent driver outputs will swing a
CMOS high speed drivers.

1000 pF load 18 V in 30 ns. The

available from Promark Elec- unique current and voltage drive
tronics. A TTL/CMOS input qualitics make the
voltage level is translated into an  TSC426/427/428 idcal power
output voltage level swing MOSFET drivers. line drivers
equalling the supply. The and dc-to-dc converter building

CMOS output will be within  blocks.
25 mV of ground or positive
supply. Bipolar designs are
capable of swinging only onc
volt of the supply.

The low impedance high cur-

For more information contact
Promark Electronics, PO Box
115, Nunawading Vic 3131.
(03)878-1255.

Line filters

A.[ this year's Hanover Fair
Siemens showed a virtually
complete range of power line fil-
ters. now comprising ncarly 50
variants (all of them two-wire
filters). Under the collective
namc “Sifi'. four series (B
84111/2/3/4) are now available
with  graduated attenuation
values  (normal/mediumfvery
high/extra high).

Symmetrical insertion loss is
up to 80 dB; the permissible cur-
rent ratings are divided into six
classes. from | 1o 20 A. There
are different types of mounting
and filters with cquipment plugs
for facilitating installation in the

EDP system power line. The
most popular styles are now
stocked in Australia.

Usually. for equipment with a
lincar power section. RFI can be

effectively suppressed using fil- =

ters with only normal attenua-
tion (B84111. immunity : |
MHz). Power sections with sec-
ondary pulsing. however. re-
quire filters with medium-range
attenuation values (B84112. im-
munity 0.1-100 MHz). and
power scctions and transistor/
thyristor switches with primary
pulsing require filters with very
high attenuation valucs

(B84113/4. immunity: 0.01-

100 MHz). *Sifi* filters arc also
suitable for microprocessor sys-
tems. office equipment and do-
mestic appliances.
For more information contact
Siemens, 544 Church St, Rich-
mond Vie 3121. (03)429-7111.
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THE
GREAT AUSSIE SOFTWARE
COMPETITION

--------

your
commmter and L2LL2M Computers have got together to run

one of the most exciting competitions ever offered in a computer publication.

The prize is a Labtam 3006 computer system — designed and built in Australia t
top specifications — plus a Mannesmann Tally MT160 printer.

Total value $14,000

All you have to do is write an original, innovative program for any application oi

your choosing. It doesn’t have to be a super complex program, or even business

orientated; the aim of the competition is to reward original Australian initiative i
producing a well written, well structured program.

Groups of programmers as well as individuals are encouraged to enter the
competition, which will run in Your Computer in four issues,
from June to September 1984.

All programs remain the property of the authors.

Full details are in the current issue of Your Computer
Australia’s largest selling microcomputer magazine
$2.50 at all leading newsagents and computer stores




Construction |

Projects

AERIAL PROJECTS

D00648B $6.75
Practical aerial designs including active, loop and
ferrite which are relatively simple and inexpensive
to build. Theory and mathematics are avoided.

CB PROJECTS

D00558 $6.75
A number of useful designs include a speech pro-
cessor, interference filters and a simple CB radio
receiver. Stripboard fayouts, wiring diagrams and
notes on construction are provided.

POPULAR ELECTRONIC CIRCUITS — BOOK 2
D00618B 8$7.75
A wide range ot designs for electronics enthuslasts
who are capable of producing working projects
from just a circuit diagram withut the aid of detalled
information.

ELECTRONIC PRGJECTS USING

SOLAR CELLS

D00498 $6.75
Includes a number of projects that benefit from
solar power and obviate the problems encountered
with batteries, such as weight and bulk, frequency
of replacement, and fallure when exhausted.

DIGITAL IC PROJECTS

D00508 $6.75
The projects included in this book range from sim-
ple to more advanced projects — some board lay-
outs and wiring diagrams included.

BUILD YOUR OWN HI-FI

AND AUDIO ACCESSORIES

D00528 $4.95
Essential for keen hi-fi and audio enthusiasts. Proj-
ects include stereo decoder, three-channel mixer.
FET preamp for ceramic pick-ups, mic preamp with
adj. bass, stereo dynamic noise limiter, loud-
speaker protector, etc.

28 TESTED TRANSISTOR PROJECTS

D00538 $4.50
Some circuits are new, others are familiar designs.
Projects can be split and/or combined.
ELECTRONIC TIMER PROJECTS

D00668 $6.75
These may have a high degree of accuracy with
quartz control or they may be quite simple designs,
using only a few components. A number of special-
ist timer projects are car windscreen-wiper delay
unit, darkroom timer, metronome, etc.

ELECTRONIC PROJECTS FOR

CARS AND BOATS

D00678 $6.75
Fifteen tairly simple projects designed for use with
12V electrical systems but In some cases can also
be employed with 6V and/or positive earth sys-
tems.

BUILDING AND INSTALLING ELECTRONIC
INTRUSION ALARMS

DO0356P $16.95
Electromechanical intrusion alarms, audio and
vibration alarms, photoelectric alarms, proximity
alarms and car alarms are all covered in this book.
Hints on selection, construction, Installation and
maintenance are also included.

BUILD YOUR OWN ELECTRONIC
EXPERIMENTER'S LABORATORY USING ICs
D03848B $2.75
Projects include a simple audio frequency oscilla-
tor, a TTL pulse detector, a simple square wave
generator and a high impedance voltmeter.

ELECTRONIC SCIENCE PROJECTS

D04128 $5.95
Twelve electronic projects with a scientific flavour
— each project includes details on how it works,
construction and use. Includes a simple infra-red
laser, a low-cost solid-state oscilloscope, a pH
meter, and electronic stethoscope and an elec-
tronic seismograph.

glectronic Tmer
Projects

POWER-SUPPLY PROJECTS

D00478 $5.95
Gives a number of power-supply designs, Including
simple unstabilised types, fixed-voltage regulated
type and variable voltage stabilised designs. The
designs are all low-voltage types for semiconduc-
tor-circuits.

PROJECTS IN OPTO-ELECTRONICS

D00578 $6.75

Included are simple circuits using ordinary LEDs as
well as more sophisticated designs such as infra-
red transmitters and detectors, modulated light
transmission and also photographic projects, etc.

Electronics
Today

SCRs AND RELATED THYRISTOR DEVICES
E0095P $21.25
Written for experimenters, technicians and engi-
neers, this book is a practical and comprehensive
guide to the theory, operation, specifications and
applications of silicon-controlled rectifiers (SCRs)
and related thyristor devices.

REGULATED POWER SUPPLIES

E0096P $29.75
Comprehensive discussion of the internal architec-
ture and operation of the latest solid-state regula-
tors. Expiains when regulated supplies are needed
and how to incorporate them in your projects, Also
discusses modern circuitry including linear and
switching clrcuits and late ICs.

1C Timg,
COOKHOSK

PRACTICAL SOLID-STATE CIRCUIT DESIGN

E0094P $16.95
An introductory course in practical solid-state cir-
cuit design for the experimenter, deigner or techni-
clan interested in constructing tailor-made circults.

ACTIVE-FILTER COOKBOOK

E0084P $24.25
Learn to construct filters ot all kinds — highpass,
lowpass, bandpass. The book is easy to under-
stand — no advanced maths or obscure theory is
used.

DESIGN OF PHASE-LOCKED LOOP

CIRCUITS, WITH EXPERIMENTS

E0074P $16.95
An excellent Introduction to the theory, design and
implementation ot phase-locked loop circuits using
various TTL and CMOS devices. includes manu-
facturers’ data sheets and descrives the use of
breadboarding aids in laboratory-type experiments.

PRACTICAL TRANSFORMER

DESIGN HANDBOOK

E0075P $38.95
An easy to understand, illustration-filled guide to
designing and constructing transformers. Reviews
the fundamentals of electricity, magnetism and al-
gebra needed to understand transformer theory,
and covers general design considerations, trans-
former types, power losses and transformer use in
converters and inverters.

TTL COOKBOOK

E0083P $20.50
A complete look at TTL logtc circuits — what TTL
is, how It works, and how to use it. Many kinds of
practical TTL are included, such as digital
counters, electronic stopwatches, digital voltmeters,
etc.

IC CONVERTER COOKBOOK

E0139P $22.75
Written for the practising engineer, technician, hob-
byist or student, this book will be an unvaluable
working guide to the understanding and use of IC
analoguerdigital and digitat’analogue converters.

CMOS COOKBOOK

E0086P $21.00
This book explains CMOS technology and its appli-
cation to ‘real world’ circuitry. A mini-catalogue is
Included, which lists more than 100 devices, giving
pinouts and application notes.

IC TIMER COOKBOOK

E0087P $26.95
Gives you a look at the hundreds ot ways IC
timers are used In eiectronics instrumentation.

IC OP-AMP COOKBOOK
EO0088P $25.75
Basic op-amp theory in detail, with 200 practical, il-
lustrated circuit applications: JFET and MOSFET
units are featured, plus manufacturers’ data sheets
and company addresses.

DESIGN OF OP-AMP CIRCUITS,

WITH EXPERIMENTS

E0089P $17.50
The design of the fundamental circuits that are the
basic building blocks of more sophisticated sys-
tems. A series of 35 experiments illustrates the de-
sign and operation of tinear amps, differentiators
and integrators, and lots more.

555 TIMER APPLICATIONS SOURCE BOOK,
WITH EXPERIMENTS

E0090P $11.25
The construction of the 555 timer and numerous
practical examples of its applications In all areas of
electrical and computer engineering, Including 17
simple experiments.

Circuit
Techniques
& Design




Tug-O-War
Game

Peter Ihnat

Try our electronic
intergalactic Tug-O-War

decision maker! Originally created
for the Galactic Hyperspace Planning

3 o)
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e
-

(]

PLAYER L

Council, you can build and use it right in your own home.

IT'S BEEN SOME TIME now since we
published a simple row-of-LEDs type
game. This project is quite simple to build
and play but has a special challenge all its
own. The Tug-O-War consists of a row of
!5 LEDs, one of which is lit at any time.
To start a game, press the reset button
and the middle LED will come on. You
and your opponents are each armed with a
pushbutton. By rapidly and repeatedly
pressing your button, you try to ‘pull’ the
LED which is on towards your end of the
unit, as does your opponent. Each push-
button press catises the LED on your side
of the LED currently on to light. So with
no opponent. the LED closest to you will
light after seven presses. The same goes
for your opponent. The aim of the game
then is to win by ‘pulling’ the lit LED
down to your end of the unit by pressing
your pushbutton as fast as possible.

Easy, 1 hear you say. Don't be fooled
by the apparent simplicity! After many
battles fought in the ETI {ab, we noticed
that intense concentration is required to
win a laugh, cough or any distraction
can lose you some LED positions which
are hard to regain (a jab in the opponent’s
ribs usually distracts them long enough for
you to catch up). Another observation was
that anyone who plays arcade video games
regularly has a noticeably higher button-
pushing speed and can maintain it over

74 — ETI August 1984

relatively long periods of time (i.e: Geoff
Nicholls wins most times!).

Extra features

Three minor additions to the basic game
are incorporated in this project. Firstly, |
have included a ‘game sclect’ switch for
those who would rather push the lit LED
away from their side instead of pulling it
towards them. In one position, the game
played is Tug-O-War (pull towards you);
in the other position it is /ndian Wrestling
(push away from you). But note that the
direction of LED movement is the only
difference between the two games.

Secondly. I've connected each of the
end LEDs back into the circuit so that
when either is reached, the circuit latches
and further presses of the pushbuttons are
ignored. If flashing LEDs arc used in the
end positions, then a very effective ‘win
indication” will resuit!

The final addition is a sound option.
Using a low cost buzzer, the game 'beeps’
with increasing speed as the lit LED ap-
proaches cither end of the unit. This type
of aural stimulation is quite effective in
such a game since it induces the player to
press his pushbutton faster as he draws
closer to winning.

Any of the three additions just discussed
can be left off the current project. Includ-
ing them, however, doesn’t increase the

PLAYER 2 9

HOW IT WORKS ETI-807

The heart of the game revolves around IC3
and IC4. IC3 is a binary up/down counter
which has two clock inputs — count up and
count down. Its four outputs feed IC4 which
is a 4-to-16 line decoder. Its ‘truth’ table,
showing its complete operation, is given in
Table A.

Only one of its outputs will be low (0) at
any time — which output depends on the
value applied to its four inputs. For exam-
ple, 0000 on the inputs causes output 0 to
go low; 0111 on the Inputs causes output 7
to go low. Here, 15 LEDs are connected to
these outputs and their common side goes
to +5 volts through the current limiting
resistor R9. The state of the counter deter-
mines which one of the LEDs will be on.

In basic terms, a player feeds pulses into
either the up or down count input of the
counter. This causes the next LED either
left or right of the lit LED to light, depend-
Ing on which player pressed his button.

DURATION
OF
PRESS
FLIP-FLOP P
OUTPUT
S —
~—1 r— 200nS
MONOSTABLE
OUTPUT
(EQUIVALENT

TO COUNT INPUT)
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For a guide to buying components and kits see SHOP AROUND this issue.

The middle LED is fed from output 0 and
is the one that lights when RESET s
pressed. Seven LEDs are placed either side
of the middle giving 15 in total. Output 8 is
not used.

IC1 and IC2 are used to ‘condition’ the in-
puts to prevent the quality of the pushbut-
tons from affecting the outcome of the
match. Otherwise, a switch with bad contact
bounce will give that player too much of an
advantage.

IC1 is a dual D flip-flop but Is not used as
such. Each of its flip-flops has a CLEAR
and SET input and these are used to ‘de-
bounce’ the pushbuttons. The output from
the flip-flop is normally high, going to low
when the button is pressed and returning
high when released.

1C2 is a dual monostable which produces
a very short, active-low pulse on the falling
edge of its input (see the timing diagram).
These short pulses are used to clock IC3.
The GAME SELECT switch simply inter-
changes the counter's clock inputs.

To stop the game when a LED reaches
one end, diodes D1 and D2, and resistor R7,
form a simple NOR gate which controls the
CLEAR input of the monostables. During
the game, R7 pulls the CLEAR high so that
the monostables can function properly.
When either end of the row of LEDs is
reached, the CLEAR is pulled low, prevent-
ing the game from continuing.

The sound option basically conslsts of a
low cost buzzer and a 555 timer running as
a low frequency astable oscillator. Each
time the 555 output goes high, the buzzer
sounds. To control the speed of beeping,
R10, R11 and R12 change the voitage at the

TABLE 1: Truth table for 75154
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X = "Don’t Care’’ Condition

control input of the 555. This voltage is very
roughly proportional to the binary output of
the counter. Normally, these resistors would
connect directly to the counter's outputs
and the beeping speed would increase as
the counter went from 0000 to 1111. How-
ever, in this project, the slowest beeping
speed should occur when the counter out-
puts 0000 and it should increase as it
counts from 000t to 0111 or from 1111
down to 1001 (because 0000 was chosen to

correspond with the middle LED position).

IC5 is used to invert the three lower bits
of the counter, feeding R10 to R12 only
when the most significant bit is high. This
almost works correctly except that the
speed of beeping corresponding with
counter outputs 0000 and 1111 are the
same. This is not all that noticeable when
playing the game and besides, Isn't worth
the expense of extra circuitry to solve the
problem.
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cost of the unit too much but makes the
game just that much more exciting.

Construction

I constructed the project on a printed cir-
cuit board. While it’s not essential, it does
markedly reduce the amount of wiring re-
quired and the possibility of wiring errors,
especially if you're new to this hobby. |
rccommend you cither purchase a ready-
made pc board (or a made-up kit, saving
all the bother of chasing parts). or you can
make your own. The board artwork is
reproduced clsewhere if you want to copy
that. or artwork is available through out
artwork  service (see the ‘Shoparound’
page this issue).

The front panel | *dressed up’ with a
plastic Scotchcal label. Like pc boards,
these are quitc easy to make (see ETI
September 1977. Photostats of this article
arc available through ETI Reader Ser-
vices. see page 3 this issue). If you pur-
chasc a made-up kit though. a Scotchcal
label will likely be included. The box I
used is a common plastic ‘zippy” box.

Begin construction by first checking the
pe board. whether you bought it rcady-
made or ciched it yourself. Make sure that
there are no broken tracks. small links be-
tween close tracks or incorrectly drilled
holes. 1f all is well, then mount and solder
the seven wire links as shown on the com-
ponent overlay diagram. Note that the five
short links can be bare wire. whereas the
longer two should be insulated hookup
WIrC as & precaution against shorts.

Next. insert and solder the resistors. ca-
pacitors.  diodes. and finally the ICs.

LED

Smmf
-

8mm
COMPONENTS —-

PC BOARD

Figure 1. Showing how the LEDs are all
mounted.

PARTS LIST — ETI-807

PLASTIC
FILM
CONTAINER

TO MAIN UNIT

Figure 2. Assembly details for the players’
hand controls.
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Check the oricntation of the two capaci
tors, the diodes and ICs. IC sockets are
not required unless you are dubious about
soldering the ICs directly.

The tricky part of construction is mount-
ing the LEDs. Each LED necds 10 be ori-
ented correctly and its Icads bent over 90
degrees about 5 mm from the base. These
can then be positioned and soldered 10 sit
approximatcly 8 mm off the pc board (see
Figure | and the photos). If you're adding
the options. now’s the time to do it.
Watch component orientation (check with
the component overlay).

Drill the holes required in the front
pancl and sides of the zippy box. Mark
out the positions carefully and centre-
punch them before drilling. Clean off any
burrs afterwards.

To stick the Scotchcal tabel onto the
front panel. use the following technigue.
Firstly, spray paint the panel with white
paint to prevent any imperfections in the
aluminium from showing through the thin
plastic Scotchcal material. Put it aside to
dry. Next. peel the paper backing off the
Scotchcal label and souk the label in
water. Scotcheal, and most contact-stick
plastics. become less tacky when wet und
this atlows them to be handled much more

all Ya W, 5% unless noted

15k
..470R
220R
27k
..5k6
270k
120k
..(see text), 1 W
Capacitors
(G5 g} 1w/16 V pc-mount electro
(G e ST ...2200/25 V
Semiconductors
[ C - .74L874
IC2.. .74L8123

... 74LS193

.74LS154 or 74154
...74L.586

IC6* ... ...555 timer

D1,D2.... 1N914, 1N4148
LED1,LED1S ........ 5 mm flashing LED
(optional; otherwise as for
LED2 etc.)

IC4..
IC5*

LED2-LED?,
LED9-LED14 5 mm red LED
...5 mm green LED

5V1, 1 W zener (see text)

PB1,PB2............... SPDT momentary-action
pushbutton switch (or
DPDT type, e.g: Dick Smith
cat. no. $-1220).

P8} e posee .SPST momentary-action
pushbutton (e.g: Dick
Smith §-1102).

SW1 ... ..DPDT ultra-miniature

toggle switch (e.g: Dick

Smith S-1245), it required.
ETI-807 pc board; 60x113x196 mm zippy box;
Scotchcal label; buzzer* (e.g: Dick Smith
L-7009); two stereo 3.5mm jack plugs and
sockets (optional); 4xAA battery holder;, dc
power socket if mains eliminator Is used (see
text) fifteen LED bezels; hookup wire; two metres
of Iwin-shielded cable; nuts, bolts, fiim
containers, etc.

Price estimate: $30-$40

{depending on options)

* Parts marked with * only required if sound
option is fitted.

NOTCH OR SPOT . ’
AT THIS ENO
LEDs
1we
electrolytic +
ICs BAND
-
R
DIODE

casily. Also soak the painted panel (after
it has dricd!) and apply the label to it
You'll notice that. as long as both sur-
fuces ure wet. it's possible 10 stide’ the
fabel around until it is correctly positioned
(applying dry Scotchcal gives vou only one
chance 1o get it right usually  vou



tug-o-war game

LED2 — LEO?7
.

LEDQ — LED14

LEO1

TAIL

~ LEOD8 -~

=
d‘——‘ SHIELD
* OPTIONAL
SOCKET
r —‘AND PLUG[ &
= -
smeo D q SHIELD
NC L] NO NC ' g I NO
[ R
TUG-O-WAR
P81 PB2

. + 5us
M2y

mo
27l

R1|

7‘L38ﬁ 15

NOTE

INDIAN
WRESTLE

GAME
SELECT

¥ =

270 k R13

120k '(R14]

LEDS ALL MOUNTED OFF THE PC BOARD
LED1 AND LED15 ARE FLASHING LEDS
LEDS IS A GREEN LED

THE REST ARE RED LEDS

LED15

oV
FROM dc SUPPLY
+

* SEE TEXT

miss!!). Then wipe the label with a piece
of cloth 10 squeeze out excess water and
wait until the whole assembly is dry. Hey
Presto! One correctly attached label.

Now insert the LED bezels and push all
the LEDs through. The two front panel

switches should be mounted rext and

wired to the pc board. Use washers be-
neath the nuts to save tearing the Scotch-
cal label.

The players’ hand controls can now be
made. Any type of container can be used;
for example a small zippy box. For the
prototype. | used two plastic film contain-

Inside-out. Showing the general assembly. The
box | used features ‘slots’ down the sides and the
pc board slips into these. The battery holder visible
here was held in place with double-sided sticky
pad.

ers. | cut a hole in the bottom of each
container and mounted the pushbutton
switch, as shown in Figure 2. after solder-
ing the connecting cable to the contacts. A
small hole in what used to be the film con-
tainer's lid enables the shielded cable to
exit. The otheér end of the cable can be
terminated with a 3.5 mm sterco plug
which plugs into a 3.5 mm socket on ei-
ther side of the main unit or, 0 cut costs,
simply connect it directly to the pc board.
passing the cable through a hole drilled in
the side of the box.

If a dc plugpack is to be used to power
the unit (see later). then the correspond-
ing socket can be mounted in the side of
the box and wired up.

The buzzer, if used. can be mounted in
any convenient position. either inside or
outside the box.

Powering up

Once constructed, the unit will run from a
variety of power sources. The ICs used in
the game are TTL types and this immedi-
ately specifies +5 volts as the required
supply. If you have a simple § V dc power
supply available then the problem is
solved. In this case. resistor RIS and
zener ZD1 are not required and simply
wire your supply to where the zencr would
have been. IMPORTANT — ensure that
the supply is connected the right way
round. otherwise afl the 1Cs will be
destroyed.
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Another possible power supply for the
game would be batterics. Four cells will
produce six volts which TTL will happily
accept. Once again, R15 and ZD! are not
required. Small battery holders which take
four cells are readily available. You can
use cither AA. C or D type batteries. Ac-
tually, four AA batterics will fit comfort-
ably inside the unit but you'll have 1o fit
an on/off switch somewhere on the side of
the box.

If you end up having the batteries out-
sidc the unit then there is a possibility that
someday, somchow, someone might acci-
demtally reverse the polarity. To prevent
any damage 1o the unit, place a diode.

such as a IN4002, in series with the posi-
tive battery connection with the anode
going to the battery positive cathode to
the circuit’s positive supply line. The
diode could be mounted where R15 would
normally have gone.

For those of you who have a dc mains
climinator (plugpack) for low voltage
gadgets then fit ZD1 and choose RIS from
Table 1. The current consumption with a
five volts supply is just over 100 mA, so
make sure that your plugpack can supply
at least that much. Also, fit the correct
socket on the side of the unit to match the
output plug from your plugpack.

Good tugging! ]

TABLE 1

Selection of R15

dc plugpack
voltage
75V
9V
12V

R15

22R
33R
56R

eti
807

iTLTiETiigi__

g

eti 807 TUG-O-WAR

qi Ia IU:H\I" TN

S TS S S S S S S S S S S S A S S S SIS, F/‘””ﬂ‘#”””ﬂ'ﬂ”ﬂwﬂ/y”ﬂ

B e ST T T T T I TT T T T T

PLAYER1

78 — ETI August 1984

RESET
®
INDIAN
TUG-O-WAR @  wpesTLING

S o S S S I S S S S S S o S o S S o S S S ST

PLAYER 2




FERGUSON
TRANSFORMERS

PRINTED CIRCUIT BOARD MOUNTING TRANSFORMERS

PL9 SVA  57.95 PL24 5VA  S795 PL18/12VA §10.50
PL12 SVA  S795 PL30/SVA 795 PL24/12VA $10 50

DIP PLUGS

Ideal for use with figt

POWER TRANSFORMERS

SPECIALLY DESIGNED FOR
MICROCOMPUTERS

® Good requlatio

® Rl 810

P
b,
TN
VY

elgctrostatic shield gl

8vw 10ax)5v e 1A $39.50 8

® R) R20
i5ve 3a

8v i 20A 15v 1A » —

$54.50

B e ]

RITRON DIGITAL MULTIMETERS

e 28 Ranges

o Push Button Operation

o Auto Polarity

o Low Battery Indicator

o Full Overload Protection

¢ Finger Guards on Probes and
Shrouded Plugs ‘or Safet

e Accuracy: 1year 18°C to 28°C
(+ % of reading + No. of

Digits) 200 hour battery life

- -~
v
v

PLIC SUA - S785 PUUD/SUA §135 P/ 24A 1050 20 TURN

LOW PROFILE CHASSIS MOUNTING TRANSFORMERS CEVIET
S e - TRIM POT

PL12 20VA §14 75 PL12/60VA §19 50 PL24/40VA $16.50 | 1-4 5+

PL15 20VA S14.75 PL15/60YA $19.50 PL30/40VA $16.50
$57.50 $55.00

Q16010 specifications

147 074 5501 SPECTROL 43P
47 10VA ACTUAL SIZE

J0. ¢ 14.7
PLE020VA §14.75 PL15/40VA $16 50 PLIO/60VA 521,50 STOCK RESISTANCE VALUES e
10R 208 50R 100R 200R SOOR 1K Q17040 specifications

PL1.5-18/20VA  PL1B/40VA §16.50 PLI0-0/60VA

§ $2550| 2n 5K 10K 20K 50K 100K 200K 4 5
CONVENTIONAL CHASSIS MOUNTING TRANSFORMERS 500K 1M 2Mm 1 +
PFISTT  $3390 PFIII  S2390 PRA362  §5790 1-9 10-99 100+ $87.50 $83.50
PF3ITBI  $79.50 PF4244  §46.50 PF4363 55780 $1.40 $1.30 $1.00

PFIT87  S2150 PF435S4  $4950 PF4405 34450
PF3788  S4350 PF43611 54950

BELL TRANSFORMERS

PPB4. 1000 $15.50 PPBB. 1000 $15 50 PPB12/500 $15.50
AUDIO TRANSFORMERS

MT552  $28 50 0PS90 $4650 0P592  $36.90
D.C. POWER SUPPLIES

PPAIDC  $1290 PPABDC  $1290 PPASDC  $12.90
PPASBDC $1290 PPAT SOC $12.90

— l"i“ w — {3 TEXTOOL .
Hexadecimal Keypad ZiP* DIP 1’1 sgcxers
| -
$42.50 J

19 key pad n

ludes 1 10 keys 16 Pin Zip Dip 11 $11.50

ABLDEF and 2 24Pin Zip Dip 11 $12.50
40Pin Zip Dip 11 $17.50

uphional keys and
a shift key 28 Pin Zip Dip 11 $16.50

cermet single
TURN TRIM POT

Spectrol model 63P
ACTUAL SIZE

STOCK VALUES
10R 20R 50R 100R 200R 500R. 1K
2K 5K 10K 20K 50K 200K 500K,
1 2Mm

ideal for dream | — _ - :0 999 2: (2)8
project DIP SWITCHES SPST 100 $0 90

Values may be mixed

HEATSINK

High Thermal Capacity Black Anodised
21 h 100- 500
Part No. Price ; ; | . . |;4 s-: |o-’u so-:q u: .:.
ADO 1610 T8 $16.95 il i d ’ HS1 —38mm

28?0262320\/\?80/320 $49.50 ’usz-;s?.m 175 150 135 100 090
AD 12250 W8 ggg:gg SR DIP SWITCHES SPST 300 200 200 150

Mot 3 s 580 490 380 290 279
Mode! 16 9 dla‘ 9 $19.50 810 5% 430
Model 18 1 da ¥ A

8 I $27.50 0 79 550 460

it ey Unanodised
RS232 & "D TYPE CONNECTORS o
4
DESCRIPTION BRErL
. CE9P 9 PIN MALE I i _zs'gOm;zo 160 120
S| il 2 o : DE 98 9 PIN FEMALE 298 450 cin e
SI1A0, Sllany : DE 9C 9 PIN COVER
Lepletle s DA 15P 13 PIN MALE
B 15 PIN FEMALE

e DA 158
43 86 oy plaen whie mp ST TG 15 PIN COVER

DB 25P 25 PIN MALE
I? IURN. POTENTIOMETERS DB 25S 53 PIN FEMALE
DB 25C 1 pc Grey Hood
DB 25C2B 2 pc Black Hood
DB 25C2G 2 pc Grey Hood
DC 37pP 37 PIN MALE
DC 37S 37 PIN FEMALE
s950 | OC 37C 37 PIN COVER
y Yardware Set (2 Pairs)

BUILD YOUR OWN MULTIDIALS

SPEAKERS WITH PHILIPS

No. of Switches
4

P.C. EDGE CONNECTORS

e,

PART NO 120 090 970

BLANK

CASSETTES

T.D.K.

TOK ADC60  11or$3.99 10 for $28.60
TDK DC60 1tor §2.30 10 for $19.99
TOKODC60 1for $3.85 10 for $34 10
TDK SAC60  1for $3.85 10 for $34.10
TDK SAXC60 1for $6.30 10 for $§50.60
TDK DC90 Vfor $2.60 10 for §22.10
TOK ADC 90 1for $3.85 10 for $33.00
TDK SAC90 1for$4 65 10 for $42.90
TDK ODC9Q  11or$5.20 10 for $59.50
TDK SAXCO0 1for $5.99 10 for $59 99
TOK DC120  1for $4.99 10 for $40.70
TDK ADC120 1for $5.99 10 for $53.00

SIS DT T
ORDPOWBNBW®
OO oo!W
D O R 10 N
ONONNW=W®DO
AN PANOOON

Please debit my Bankcard
Bankcard No

el TDK VIDEO TAPES
Name E180 $13.50ea L750 $14.50ea

, Signature

ROD IRVING ELECTRONICS POSTAGE RATES

425 High St.. Northcote 3070 (03) 489 8866 (03) 489 8131 $1-59.99 $2.00 $10-24.99 $3.50

48-50 A'Beckett St.. Melbourne (03) 347 9251 $25-49.99 $4.50 $50-99.99 $6.00
$100-199  $8.00 $200-499  $10.00
$500+ $12.00

{Ail above charges are tor surtace mail ang some
heavy ltems will vary from these rates.)

Cert. post for orders over $100 included ~free

Reg. post for orders over $200 included “free’

Account orders from schools. govt. depts.. public co's... gratefully accepted. Min order amount $20.00
{or 3 min. $5.00 accounting charge will apply.) Comet Road Freight. Airmail etc. are extra.

a1l Drders
Welcome

Errors and Ommussions Excepted

Mail Qrder and Correspondence
P.O. Box 235 Nortnhcote 3070

~eicome nere

To Order By Phone

Mail Order Hotline (03) 4




Project 1524

ELECTRON

With Auto
Despatch
and Reset

MOUSETR

Furry freeloaders are generally
not welcome in the home
unless they're of the
‘house-trained’ variety.
Commercial poisons
(saturated in grain) act as an
anti-coagulant and the beasts
die by bleeding to death (slow
and aesthetically unpopular).
Other methods maim or kill
slowly. This electronic
mousetrap despatches them in
milliseconds and automatically
resets!

RECENTLY, relatives of mine reported
that they had acquired some tiny furry free-
loaders and couldn’t find a mousetrap any-
where. This seemed a bit strange so [ went
to try and get some myself. Lo and behold,
they were right — the mouse plague report-
edly invading our three eastern states
seemed to have taken all available supplies.
I must have tried at least ten shops in both
my local shopping centre and in the big
smoke but there wasn’t one mousetrap to be
bought. OK then, perhaps it would be an
idea to build my own. At least if the design
turned out to be better, then I'd get a new
path to my front door on the insurance!®

Given that the mousetrap was to be elec-
tronic (what else for an electronics engi-
neer?), the first question was exactly how to
despatch the miniscule marauders without a
risk of doing the same to me. Suggestions
from Roger for robot arms with hammers in
their claws seemed a little too *high tech’ for
me and perhaps not quite practical (I never
suggested that . .. Ed). The easiest way
seemed to be a simple ZAP at just the right
time and place.

The simplest way to do this would be to
take the mains lead, connect the neutral to a
metal plate and the active to an insulated
bolt in the centre of the plate with some
cheese on the bolt. It would probably work
just fine but would also probably clean up
all the pets and small children in the area
too! Things should be simple, but not oo
simple — to paraphrase Einstein.
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The best idea seemed to use a high volt-
age pulse triggered by the mouse itself to
despatch the little pest and try to arrange
the triggering so it would be very hard for a
person to get a potentially lethal belt
through any part of their anatomy.

If the object of the exercise is to electro-
cute the rodents then it seemed a good idea,
working on the “more is better” principle,
to poke as much power as possible into the
mouse. Clearly then, if we want to achieve
optimum power transfer into the mouse
then it is necessary to arrange for the output
impedance of the high voltage generator to
be the complex conjugate (opposite) of the
mouse input impedance or:

Zolll = Zmollsc
where
Zpouse = Riouse + 1 X mouse
and therefore

Z,, = Rumouse = jxmouse

About this stage I started to get\the feeling
that technical niceties were starting to get
the better of things (besides which, have
you ever considered how to measure the
complex input impedance of a mouse?
Awkward to say the least!). Since it’s a well

* On the theory that “build a better mousetrap and the
world will beat a path to your door.

lan Thomas

known tenet that ““. . . it's the volts that
joits but the mils that kills,” 1 decided on
generating one massive pulse of high volt-
age with a reasonably low output imped-
ance to do the deed.

Generating this sort of high voltage pulse

has been done for years now (perhaps in a
rather extreme form). Capacitor discharge
ignition systems in cars are a case in point.
They are well understood, so 1 decided to
use a similar method in my mouse-macera-
tor.
. The method requires that a capacitor be
charged to a high dc voltage and then
dumped into a coil which acts both as an
inductance and a step-up transormer. The
output voltage of the whole assemblage is
equal to the capacitor dc voltage times the
coil step-up turns ratio. Normal CDI sys-
tems deliver about 30 to 40 kV, far too
much for this application. These voltages
are hard to contain and tend to flash over
everywhere. Also, the high step-up turns
ratio in an automotive coil (usually about
100:1) means an equal step-down in cur-
rent, all else being equal, which we don't
want.




Effective, but safe. The unit has been designed
so that the sensor/blaster is safely isolated from
the mains. If you trigger the unit yourself you'll
get_ a 'belt’ akin to that from a car's ignition coil MOUSE
— it hurts, don't do it! - RESISTANCE
SENSOR
MOUSE BEING T
- DISPATCHED MANY TURNS, ||COIL i
N\ THOUSANDS OF i
v VOLTS |
o ' CAPACITOR | RECTIFIER
— _ of l [}
b ' :
]
X P |
5 3 . f 1 240Vac
7} p 3 \"”'\7' -J MAINS
L/& e Z-' CHEESE ® ELECTRONIC
. ON FEW TURNS SWITCH
M 2 ELECTRODE HUNDREDS
. PLATE OF VOLTS AAAA—0
P 777 77 b

Design details

If we assume that the mousetrap will be
mains powered then a simple diode and
resistor combination will charge the storage
capacitor to about 340 volts if left to itself
and, with a IM resistive bleed, it drops to
about 280 V. This is still heaps (we want to
terminate them — not blow them to pieces)
and if the capacitor is followed by a 20:1
step-up coil the output voltage becomes
about 6 kV — just nice!

The actual mechanism of the trap
requires that the voltage not be contin-
uously maintained but pulsed when the vic-
tim is nibbling on the bait. Even the most
credulous mouse would probably be a bit
wary of cheese that glows blue in the dark,
buzzes and crackles a lot and stinks of ozone
(although I have known limburgers with
such characteristics!). This means that the
sensing mechanism that detects the pres-
ence of the victim must also be able to toler-
ate 6 kV pulses. Another major problem to
be aware of is that the trap is running off the
mains and the output must be isolated to
avoid any unfortunate mishaps.

The actual layout for the trap is a central
disk, on which the cheese is placed, sur-
rounded by a wide earth mat. The theory is
that when our furry foe approaches the bait
his back paws will be on the earth and its
nose or front paws will touch the central
electrode. When the trap triggers, all the
goodness stored in the capacitor will flow
through the whole body of the mouse caus-
ing instant discorporation and, hopefully,
throwing it away from the trap ready for the
next candidate for the big cheese factory in
the sky. (See? — auto despatch and reset!).

The casiest way to isolate the trigger cir-
cuit from the output pulses is to use a large
series resistor and in the actual design I used
the largest I could get, namely 22M. Experi-
menting with a DVM 1 found that normal
body resistance of a person (me) is of the
order of 1M, most of which is skin resist-
ance. The resistance of the interior of a
body is very low as it’s mostly salt water so |
reasoned that a mouse would probably be
about the same for the worst case and, if its
mouth was actually on the cheese, probably

a bit less. Therefore, compared to the 22M
resistor, the mouse could be regarded as a
short circuit.

The secondary winding of the coil is con-
nected directly to the central electrode. To
prevent it shorting out the resistance of the
mouse the other end of the secondary is
connected to two diodes which are reverse-
biased by the trigger power supply. This
nicely leaves the whole secondary floating
when it has no voltage across it, but when
the trap triggers one of the diodes will turn
on and clamp the end of the coil effectively
to earth (or +12 Volts which, compared to
6 kV, is the same thing) giving the mouse
the full benefit of the voltage excursion.

As the secondary is very well insulated
from everything else (it has to be 10 prevent
flashover or punch-through), this arrange-
ment ensures that mains voltages are com-
pletely isolated from the business end of the
trap.

To further ensure that no mains could
ever get near the output | powered the trig-
ger circuit from a small transformer, even
though only a few milliamps are needed,
and coupled the trigger circuit to the dump
SCR through an optocoupler. This nicely
leaves the mains, dump capacitor and coil
primary as the only parts of the trap that are
connected directly tg the 240 V mains.

The trigger circuit is a simple two-transis-
tor amplifier with positive feedback around
it to turn it into a monostable pulse genera-
tor. The most current that can flow through
the 22M resistor is about Y2 A so two tran-
sistors are needed to give sufficient gain to
trigger the optocoupler. The optocoupler
itself is a Motorola MOC3021 which has a
triac type output and is normally used in
triac power control circuits but it works just
fine triggering SCR’s to0.

The dump capacitor is charged through
two 220K resistors and a diode directly con-
nected across the 240 Vac. Two resistors
are used because there is no way of being
sure which mains input is active and which is
neutral. Using a resistor from each input
ensures that, no matter how it’s connected,
a hapless project builder won’t hang himself
directly across 240 V when testing things

electronic mousetrap

out — he’ll at least have 200k to ease the
pain!

The coil primary has a diode across it so
that after the SCR fires and dumps the
capacitor’s stored energy into the coil the
diode turns on and prevents the coil-
capacitor ringing and transferring the
energy back into the capacitor again (sec
“How It Works™). The diode must be a
rapid recovery type as things happen pretty
fast when the SCR fires and 1N4006s are
nowhwere near quick enough. Leaving the
diode out reduces the effectiveness of the
ZAP dramatically and without it 1 doubt
that the pulse would do more than seriously
annoy the mouse (and we don’t want 0
annoy the mice do we?).

The coil itself posed me a few problems
as | detest sitting for hours winding fine wire
on formers ard trying not to either drop it
and have to start again or, worse, breaking
the wire. For reasons I've already talked
about, the coil has to have a 20:1 turns ratio
so every turn bn the primary means 20 more
turns on the secondary. Clearly we want the
fewest turns possible on the primary. How-
ever the coil primary must meet other
requirements as well.

When the trap is triggered, the energy
stored in the capacitor is transferred to the
coil primary. Hanging just a few numbers
around this we get:

Y% CV? = 1 L2
where V is the capacitor voltage and I is the peak coil
current.

Rearranging things we get:

/c

I=Vyv L

All this says is that, if the primary induct-
ance is too small the peak current becomes
impractically large. As this peak current has
to flow through the SCR, and after that the
clamping diode, the peak rating of these
devices determines the smallest value in-
ductor we can tolerate. As most diodes can
tolerate high currents for microseconds I
took the rating of the SCR as the determin-
ing value. This was given as 100 amps (no
kidding — that’s the peak current that
flows!). Which, going through the numbers,
gives an inductor value of about 20 micro-
henries. | did a bit of experimenting with
various core materials and found that about
twenty turns around a ferrite core gave the
right value (see Construction) which gave
me 400 turns of secondary to wind,

In the final coil these very high currents
cause the core material to saturate which
makes these values a bit dubious but the
final thing still seems to work just fine!

The picture is actually a bit more compli-
cated than these simple calculations show as
current also flows in the secondary/mouse
circuit which helps avoid the saturation
problem. In order to ensure that saturation
of the core doesn’t cause problems | made
sure that the coil would still work as a trans-
former by winding both the primary and
secondary as simple, one-layer solenoids

ETl August 1984 — 8t



°® PHONE YOUR ORDER — ALTRONICS TOLL FREE

$100,000 STOCKTAKE SALE
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bsolutely up to the rafters with direct import electronic products, and withm
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MASSIVE PRICE BREAKTHROUGH!

ELECTRONIC BELT DRIVE TURNTABLE
i v et Sk BSR QUALITY

s A oot Altronics has made a sensational purchase of Belt Drive Turntables - BELOW
any of your favourite Manufacturers Costll Because of our buy we ¢an pass them on {0 you at a MASSIVE

; SAVING.The Turntables are made In England by B.S.A. They are unmounted and
sultable for Disco Consoles, 3-in-I's etc. They are also ideal as replacements for
existing 3-In- sets. {See Specifications). But there is an aspect that is realiy amazing!
You can work the Turntable from 8-12V DC. This means that you canrun the unit from a
car or truck!! (The A 0612 model can of course run on 240V mains). The Turntable
teatures quality Belt Drive operation, lightweight Transcription type arm, Cueing
facility and Stereo Ceramic cartridge with Diamond Stylus. The platter has calibration
markings to check speed. A simple neon on 240V will 'strobe’ 10 the markings). Whilst
the 33 & 45 rpm speed has been accurately set in the factory. you have the facility to
make pitch adjustments underneath the turntable. The DC Motor Drive (as used In the
best turntables) is electronically controlled!! Each unit comes with complete

NICAD RECHARGEABLE VINYL BINDER

AA and C size
e Huge Savings
with Bulk Qty's
Massive 1.8 A/H
(C slze|

Bulls oil Ad size publicalions
{273 2 210). Very sment
Royal Blue colour with

besulitul goid embos sing.
B 9999 Were $5.95
Now $4.00each.

Manufactured by Furakawa .Japan. In our
estimation one of the Worlds finest Nickel
Cadmium Battery manufacturers

1-9 10-25 25Up
S 5020 AA size $2.45 $2.00 $1.85
$5022 C size §5.95 $5.00 $4.65

DIL SWiTCHES
GOLD PLATE SELF WIPING CONTACTS

COMPONENT JOYSTICKS
Standard type
(non-centering)

Resistance 100K ohm
Lever movement £0°
Metahlc knod

For TV games, RC units
LIfe 300.000 ¢ycles

Q o
NOW ': PRICE >4 §@
$2.50
K 9680
Self Centering Type

Resistance 5K onm suit ET) project tor microoee
Proportional Analogue Jovstick Dec 1983

K 9689 51256 $10.00

2IF SOCKETS

(Zero Insertion Force) '

sansnneuvates

Were Now 10+
12.95 11.50 9.90
15.00 13.80 11.90
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MASSIVE
SAVINGS
FOR OEM'S!

PHONE OUR WHOLESALE DEPT.

(09) 381 7233
ASK FOR STEVE

%‘&6“’ SAVE UP TO 30%
ol P
S 3060 8 way 1.60 1.25

PROFESSIONAL QUALITY

SOLDER SUCKERS

NOT t0 De compared with Inferigr
MODDY types . Saves countiess
hours In fault finding ana

repair of complex PCB'S,

SINGLE HANDED DPERATION

SELF CLEANING PLUNGER

LONG LIFE TEFLON TIP

A DOUBLE DIAPHRACM,

‘M;}; R. DUAL O-RING SEAL
-

« 225mm x 20mmid)

“: 6 SOmm STROKE

POWERFUL
B

SUCTION
71240... only 51}49{

T1241.Replac  tip. $1.95

NEW PRODUCTS
COMPUTER LEADS

Our superb quality Computer leads
are just the shot for interconnecting
your computer to printers, modems,
terminals etc. Each end is
terminated with D25 Series
connector. The 25 wire cable s
fully shielded and double insulated.
Easy access to connector
termination is available for
interposing connections when
necessary. With present day labour
costs these leads work out miles
cheaper than making your own.

TWO TYPES AVAILABLE
each 1.8m long

4 Imruduclarysli%%
'\\i" SAVE 33%
P 0862 Male to Male
P 0864 Female to Male

D25 to D25 ADAPTOR
When used in conjunction with
either P 0862 or P 0864 any
requirement for interconnection
can be configured

p o
Female I 4 to Fematle

< Adaptor
4 P
e 4
P 0860  $16.50

INTRODUCTORY PRICE
$12.50

instructions. Quantity limited! You wiil have to hurry to avold disappointment

SPECIFICATION

+« Dimenslons 330 (W} x 285 (D) x 60
{H) mm overall

« Platter Diameter 280 mm

» 2 speed 33 and 45 rpm

+* Pick up Arm Counter balanced
type with cueing facility.

* Pick-up ceramic stereo with
diamond stylus.

« Turntable operation - auto stop,
returns to rest automatically
Turntabtle chassis Is sprung on all
corners

*= Output stereo RCA sockets
provided.

= Weight 1.5KG.

3

T AMAZING
LOW PRICE

CAT.A 0612 $29.95

*

240V VERSION (includes 12V adaptor)
CAT A 0614 $30.05

Freight Packing - due to the buik and weight of this unit - freight is

$5.00 per unit.
* * &

Up to 25% off
RAINBOW CABLE
—

Per Metre Price
M 10M+ 25M+
W 0510 10 core 100 .90 .80
W 0516 16 core 1.60 1.40 1.25
W 0524 24 core 2.40 2.00 1.80

HOOK UP WIRE
SUPER BUY!

LIGHT DUTY TINNED
13/.02mm
Mook-up wire 100 m reels, Use for all general
purpose wirlng work, 8 colours.

All One Price  $5.00 per 100m
| ——
W 0250 Red W 2054 Yellow
W 0251 Black W 0255 Green
W 0252 Brown W 0256 Blue
W 0253 Orange W 0257 White

‘ﬁX Order a reel of each XQ’
(8 reels) pay only $30.00
MEDIUM DUTY TINNED
147.20mm

Suppiied an 100 m reels
$8.00 per 100m

W 0260 Red
W 0261 Black

W 0265 Blue
W 0268 White

Order a reel of each
‘%X (4 reels) pay only SZS.OO‘%

* & & & ¢ & * & s & S S

TELEPHONE TYPE CABLE

Supplied on 200m rolls, enclosed In tough
PVC bags in the traditional way. Enables
tangle free extraction from centre of roll
through hole in *he skde of PVC bag.

=

FOUR WIRE
RED/BLACK/BLUEIWHIYE
W 0302 per metre 50 a0
per 200m roll 4600  35.00

SIX WIRE (Three Pair)
RED/BLACK/BLUE/
WHITE/GREEN/ORANGE

W 0303 per metre )ﬁo/ .50
5M6 42.00

per 200m roll
20 WIRE (10 Pair)
Pajes 1.5 ELUE{OHANGE/GHEEN/BI‘OWN
SLATE with white mates
Pairs 6-10 BLUE/ORANGE/GREEN/BROWN/
SLATE with Yellow mates

W 0310 per metre 350 110
per 200m roll . 208760 150.00

ENAMELLED WINDING WIRE

Handy hobby packs — lor coll winding etc

w1

)
&
Metric 8¢S Pack & 8
W0402 2mm 32 259 2.95 2.bu
w0403 .25 30 259 2.95 2.50
w0404 4 26 25g 2.95 2.50
w0405 5 24 1009 2.95 2.50
W 0406 .63 22 1009 2.95 2.50
w0407 8 20 100g 295 2.50
W 0408 1 18 100g 2.95 2.50
W 0409 1.25 16 1009 2.95 2.50
TINNED WIRE PACK
e W 0420 $2.95
1 $2.50

BANKCARD HOLDERS — PHONE ALTRONICS TOLL FREE 008-999-007 FOR NEXT DAY JETSERVI

FOR DESPATCH P& P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 139 @
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‘%ﬁ BARGAIN

WITH
FAMOUS MOT
AND
NATIONAL
DATA BOO

CMOS DATA

A comprehensive reference
covering 40XX, 45XX CMOS
family's along with speciality
devices such as LCD dnivers,
telephone and general
communication functions and
industrial control. 862 pages
essential In gl spheres of

elecironics.
. 1150

B 1105
MECL DATA

Emmiter Collector Logic (ECL)
is today's fastest form of digita
logic providing the most direct
way of impfoving system
Rzr ormance  This Fuvlou.ly

rd 1o get manual provides
data on the 10KH, 10K and 111
famihes., MECL memory and
PLL CHIPS

B 1100 945 7.50

9.95

MASTER SELECTION to 16 watt o/p and

GUIDE

The most useful book ever
gnmed. Covers MOS IC’s isted
y function. LINEAR IC's lIsted
by function. INTERFACE IC's
listed by function. LS), memory,
L, power products,
SCR's. diodes, transistors listed
by arpl‘icanon and ratings. RF,
signal and opto devices
histed by application and ratings.
Essential_ data given for ‘all
devices Terrific value.

B 1104 . 7985 500

uummamaa.“

BONUS OFFER
THE SET OF 9
1.' ONLY $65
FYTVVVYVY VY VY VY VYTYYYYY

= .
THE INTERFACE DATABOOK
In Natjonal Semiconductor's
interface Databook. 702 pages
of specifications describe one of
the industry’s broadest lines of
interface products. Over 300
data sheets have been comptled,
covering transmission line

S
OROLA

SEMI
KS

MOTOROLA

POWER DATA

Motorola are the undisputed
world leader in power
transistors. Renowned for their
low cost and reliabillty. Book
includes a page selection
guide. apphcation notes and
ata sheets for over 700 devices,
989 gages Previously over
$20.00.

1288

R.F.DATA MANUAL

The 2nd Edition of the R.F. Data
Manual has been updated to
incorporate the latest changes
since’last printing. There are 251
devices and 10application notes
nciuding Tuning Diodes, Hot
Carrier Mixer Diodes, Pin
Switching Dlodes and R.F. Fets
Motorola R.F. family now
includes 1.2 GHz pulsed power
devices 1o 325 watt peak output,
2 GHz cw broadband transistors
Power
Amplifiers 1o 20 W o/p for FM
806 to 870 MMz mabile band. A
truly Ist class R.F. Data Book

B 1110 $13.50

OPTO DATA

Handy reference provides data
and application notes on opto
couplers, infra red LEDS, photo
transistors and complete
chapter on fibre optics, a
communications system which
1 fast gaining usage world wide.
Very Educational.

7.00

B 1118 8.85

B 1101 10.00

Please Allow
$6 Road Freight{
Per Set

'NATIONAL SEMI

LOGIC DATABOOK

National's new Logic Databoot
covers five of their fogic families:
TTL (54/742 Schott ; 545/748,
low power ..chonky( 4S/74LS)
High speed (54H/74 and low
e Logic

drivers/receivers, bus transce-
ivers, petheval power drivers.
level translators/butfers, display
drivers, MOS and magnetic
memory irtertace clrcuits,
miCroprocessor support
circuits. applicable TYE and
CMUS logic circuits An
wndustr 2o reference guide
yives Nalional Semiconductor's
exact replacement for 7 other
manufacturers. Product
selection suides and a complete
product apphcations section
make 1t easy to find the correct
part number for these
specialised IC’s
(702 Pages)

B 1005 1180  10.00

TRANSISTOR DATABOOK

National Semiconductors has
added many new transistors and
product famiiles since
publication of the last data book
vany have already been widely
acclaimed by users. (n addiion
to small-signal, powes-bipolar
ang field efect transistors that
have bcen the

@ 541/74L
Eow o W orgamsed

y
for quick and easy referencing-
offers two complete functional
indices and selection guides,
one lor SSI and one for MSI
devices. In addition. it includes
over 100 connection diagrams
and test waveforms to help
sfeea the design-in cycle. Allin
all 's probably the most
comprehensive collection of
practical information ever
assembled on such a broad line
of prac.ical components.

(624 Pages)

B 1015 985
{MOS DATA BOOK

This databook contains
information on National
Semiconductor’'s standard
SSIMSI CMOS products This
ncludes the popular 54C74C
senes logic family. which 1s pin
for pin, function_for function
ec*uwalem to the 7400 family of
TTL devices. All device outputs
are LPTTL compatble, capable
of sinking more than 360uA (- 1
LSTTL 10ad). The AC paramet-

8.95

ot our
calalog,"\eve 15 a section for
multipie-lieiu-ettect transistors
More part numbers will
added 33 market needs expand
To keep current on all new

(558 Pages)

B 1050 1386 10.00

ers are specifiecd with a 50pF
n thes

book describes National
Semiconductor’s extensive hne
of CD40XXB _ano CD45XXB
series devices These pafts meet
the standard JEDE 1es

and CD4Xx8

sernies products

(842 Pages)

B 1030 1340 9.50

{

LINEAR IC’s

Popular data manual. At last
readily av.anl’a_bled Approx. 800
a

es, iu ata design
rogcedures and equivalent

..945 7.50

MEMORY DATA

An absolute must_for the
microprocessor butl. This is the
latest reprint of Motorola®
famous memory data manual
and includes the latest
specifications and des'%‘
application data on TTL RAM,

L PROM, MECL MEMORY,

RAM. MOS EPROM, MOS EE
PROM AND MO3 ROM. Worth
many dollars more

7.00

B 1113 8.8s
SCHOTTKY TTL DATA

Essential reference for the
enthusiast and en?-neer alike.
Designing. building and
servicing dignal circuitry Is an
abso'blrlp pastime, Data for the
ALS and FAST
along with design considerat-
wons and circuit characteristic

are Joqlcally resented in this
manual, making it quick and
easy 1o use

B 1109 9,95 7.50

pAAAAAAAAALA.

BONUS OFFER

THE SET FOR
ONLY 859

YYYVVVYVYYVYYYVYYYVYVYYYY

VOLTAGE REGULATOR
ANDBOO!

With the variety of fixed and
varlable-regulator technology
currently available, the 336 page
Voltage Regulator Hanabuok
becomes a must for the
selection of three-terminal and
dual tracking components that
meet the system requirement
while utilizing the most const
eltective approach. Beginming
with product seléction
procedure and a data sheet

summarY the {ext continues
with eagily accessible informat-
ion about booster circutry

power transformer and filter
specifications, test methods
manufacturers’ cross reference
and extended use apphcations
for National’'s regulators.

(336 Pages)

B 1055 9)95’

LINEAR DA TABOOK

The new 1983 edition of the
National Semiconductor Linear
Databook 1s the most compre-
hensive available. It presents
appruaimately 2000 oag‘es of
specifications for high.
tecrmcuoq;( hnear products
withtn 1ts two volumes
ADPIICB‘IO"S descriptions
features and diagrams in this
databook 'Aclude detailed
sections for Voltage Requlators.
Op Amgs Voltage Comparators
A 10 D _to A Converters
industnal Blocks and Audio.
ang TV Cwrcuits. Tne Databook
also features advanced
Jmcanon devices and
s?eecn synthesis DtGITALKER
plus other non-state-of-the-art
n
i

8.95

ity
B 1010 (Vol.i) 1250 7.50
B 1011 (Vol.2) 1360 7.50

HALF PRICE 280 A

FAMOUS
S$GS BRAND

FULL SPEC

.-lll‘ﬂ‘-‘

A=
29001 cpU was $8.95 now $4.50
29005 PI0 WAS $8.95 now $4.50

DIODES SLASHED
DIODES SLASHED

T

JE—— & X

20101 IN914/INA148 Diode 5¢ 3¢
20105 1N400Z 100V 1 Amp  6€  4¢
20109 1N4004 400V 1 Amp B¢ 5¢
Z 0112 INGOO7 1000V 1 Amg  10¢ 7€
Z 0115 1N5404 400V 3 Amp  18¢ 15¢
Z 0118 IN5408 1000V 3 amp 20€  17¢
20120 R250A 400V 6 Amp  'S0¢  50¢

SUPER BRIGHT HIGH INTENSITY
SEIMENS Smim RED LEDS

WERE $0C
SAVE A FORTUNEI
CAT 19 1092 100 UP |
20155 22¢ 19¢ 15¢

01272
WAS $29.50

LOGIC
PROBE
S

« Directiv powered from Circuit unaer test ISV «
Tested to 12,6 MHZ o DTL/TTL — CMOS Thresnola
Selector e Lircult 1030Ing 30UA apDrox = HiIg

Low = Dulse Of memory e Inaication mopulse

mage pulse length 15 extended (0 enaple visual
aDservation In memory mode any detected ievel
1 continuously aKplayed untk reset

| SECURITY EQUIPMENT

ALARM CONTROL MODULE

EASY TO INSTALL » BUILT IN SIREN ORIVER -
DIRECTLY DRIVES LOW COST 8 OHM HORN SPEAKERS,
SIREN HORNS AND MECHANICAL BELLS
« LOW POWER 12V DC OPERATION

$5042. only $39.50

MINI BUZZER 1.5-5V DC
SENSATIONAL LOW PRICE

Handy littie solid-state audio
‘Buzzer™ or signalling gevice.
Just the shot for communicator
Danels, or for timer alarms or in
the car. Polanily conscious,

sso62 $1.95  Now $1.00 ea.
PIEZO ALARM

Simitar 10 “'Sonalert’ type. Absolutely

car plercing sound, Recommended -
voltage 5-15V DC. Ideal for almost

al audio signaliing applications.

j.e. tire, water and gas signalling,
computer alarms, ete.

S 5066 $4.95
NOW $3.50 A

DUAL FUNCTION TYPE
Same physical dimension 3s S 5066.
Gives eithes a pulsed outpul (siren) or 2
continuous tone, 3 wire connection enables
setection of either output

§ 5070 $5.95 Now $4.00 ea.
HIGH SECURITY
LOCK SWITCH
o
& !
;4‘ Available 1n 4 pote 2 posiion only
. ar DT
et
S 2510 $8.95

Now $5.00 ea.
KEY OPERATED SWITCH

19.5mm
nou ng hole
requlred. Supphed

with two keys. Hund
reas of soplications for
securitv type applications

§2500 $6.95
Now $3.50 ea.

The AC-811 Is a low cost professional
burglary protection system which
detects the presence of an intruder
who breaks into your home, office or
business. The system also allows con-
nection of emegency panic buttons,
wall vibration switches, smoke ang
heat sensors, as well as freezing or
flooding derertors to form a complete
protection sysrem
EXIT/ENTRY DELAY
BOTH N.C. AND N.O. CONTACTS
‘deal for homes, offices,
factories, shops, caravans,
any area requiring complete
protection.

WEATHERPROOF SIREN HORN

12V DC operateo N
Deafening Siren
wall.Superhanay
1or audiu signall
Ing, security
systems etc,
Current dran
300MA approx,
Completely
weatherproof,
Attractive otf-
white PVC finish

$5058 $22.50

Now $15.00 ea.

LOW COST WEATHERPROOF

HORN SPEAKER

5 WATT 8 OHM

C2010
$9.50

) )
7/ w Now $6.50

Fully weatnerpraof New uniaue voice Coi
emures nigh gep! v

on full arive
Suttapie for PA intercom and security
systems et

Reed Switch and Magnet Sets
Fully Encapsulated ) "
Selt adhesive of
Screw Mount

S 5055 N/C Reed and Magnet
Were $2.50 Now $§1.50
S 5056 N/O Reed and Magnet
Were $2 95 Now $1.75
$ 5053 SPDT changeover Econ.Type
Were $2 50 Now $1.50
N/C denctes normally closed contacts when
magreet in proximity of switch.
N/O denotes normalty open contacts when
magnet in proximity of switch

TRONICS TOLL FREE 008 * 999 ¢ 007

FOR NEXT DAY JETSERVICE DELIVERY @

g

PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 ® 999 ¢ 007 ©
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NOTE: The artwork is too big to reproduce in
the magazine. See Shoparound on page 156
for details on how to obtain a copy.
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HOW IT WORKS — ETI-1524

The mousetrap can be divided Into three sec-
tions which are:

1. The sensing circuit

2. The trigger circuit

3. The high voltage pulse generator

THE SENSING CIRCUIT consists of the two
transistors, Q1 and Q2, with their associated
components, One end of R1, the 22M resistor,
is connected to the trap centre electrode and
coll secondary winding. The other end of the
coil secondary is connected to the two
diodes, D2 and D3. As the cathode of D2 is
connected to the trigger positive rail (about
+13 volts) and the anode of D3 is collected to
ground, both diodes are reverse-biased and
are effectively open circuit. This means that
the electrode, when no mouse is near, is at
the positive rail potential and no current
flows through R1. Q1 is held off by R2 which
in turn leaves Q2 off also as no collector cur-
rent flows from Q1.

When a mouse makes contact with the cen-
tre electrode its body resistance to ground
causes the electrode to go to ground poten-
tial and about 0.5pA to flow through R1.
Resistors R1 and R2 form a potential divider
such that for mouse body resistances greater
than about 2M, Q1 will not be turned on, but
for iower resistances, Q1 is turned on which
then turns on Q2. Positive feedback is
applied through R7 and C2 to then turn both
transistors hard on and provide about 50 mA
of current through the LED side of the opto-
coupler, IC1. After about a millisecond, C2 is
discharged and removes the heavy drive
from Q1's base causing it to turn off again.

The base of Q1 has a diode, D1, to the posi-
tive rail so voltage transients from the trap
firing are clamped and do not destroy the
transistor (R1 ensures that only about
0.25 mA can tlow). Capacitor C1 forms a low

pass fiiter with R1 to stop capacitive coupling
of RF pickup trom talsely triggering the trap.

Power Is suplied to the trigger circuit via
transformer TR1 and the tullwave rectitier D4
to D7. Capacitor C3 filters the dc and gives a
stable supply.

THE TRIGGER CIRCUIT is formed by the
optocoupler IC1, the SCR, Q3 and their
associated components. When the sensing
circuit fires a trigger current flows through
the LED side of the optocoupier IC1. This
causes the output triac side of the optocou-
pler to go low impedance. Before the circuit
is triggered, C5 is charged to about 300 volts
through D8, R10 and R11. This also gives 300
volts across the SCR, Q3, and the optocou-
pler output triac. After the optocoupler is trig-
gered the end of R8 is connected to the gate
of theSCR, Q3. This causes gate currents of
almost an amp to flow and turn on the SCR.
Reslstors R8 and R9 limit the current that can
flow through the optocoupler and C4 ensures
that the optocoupler never sees an exces-
sively fast change in voltage (%). After the
dump cycle is complete resistors R10 and
R11 aren’t capable of providing sufficient
current to hold the SCR on so it returns to the
off state.

THE HIGH VOLTAGE PULSE GENERATOR is
the deceptively simple circuit consisting of
T2's primary, C5, Q3 and DS. In the steady
state, Q3 has 300 volts across it with the
anode positive and there is no voltage across
T2 and DS. After the trigger, Q3, goes short
circuit, and as there was 300 volts across C5,
this energy cannot disappear so the node of
the coil, D9's anode and C5 immediately goes
300 volts negative (In order to instanta-
neously change the voltage across a capaci-
tor you must provide infinite current).
Capacitor C5 then discharges through T2,
and as the voltage across C5 decays (as a

cosine function), the current through T2 rises
as a sine function. At this time D9 is reverse
biased.

This process continues until all the energy
has been removed from C5 and its voltage
swings to —0.7 volts, the on state voitage of
D9. At this instant, peak current is flowing in
T2's primary of about 100 amps if the second-
ary winding is open circuit. However, as there
must have been a resistance across the sec-
ondary to trigger the trap, some of this pri-
mary current is transferred to.the secondary.
As the turns ratio of the transformer is 10:1 it
takes 20 amps of primary current to produce
1 amp of secondary current.

When the SCR first fires, the full 300 volts
is imposed across the primary. As there is
probably a secondary load of greater than a
megohm (this is the resistance required to
trigger the trap) the full 6 kV is imposed
across the load mouse. This high voltage
should cause the high skin resistance to
break down and consliderably lower the
resistance presented by the victim. Thus, as
the primary current runs up, the current in the
secondary should run up also and take some
of the load from the SCR (just how much of
this actually occurs Is hard to say as | didn't
have a mouse to try it on and | didn’t want to
buy trouble with the RSPCA).

After the capacitor has completely dis-
charged and peak current has been reached
in both the primary and the mouse, diode D9
turns on and shorts the coil primary. This
prevents the coil/capacitor (C5) combination
from ringing and prevents the established
peak currents to continue to flow untii they
run down exponentiaily.

Once the currents have completely
decayed, D9 turns off and, as Q3 turned off
when D9 turned on, capacitor C5 can com-
mence recharging through D8, R10 and R11,
completing the cycle,
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Construction. The components are mounted on
the copper side of the board, note. Two stiff wires

soldered to the sensor/blaster pad hold the cheese.
Four stick-on feet are attached beneath the board.

PARTS LIST — ETI-1524

250 Resistors................all 2W, 5% unless noted
Rl 22M, 10% V2W OF 1W
Philips CR50 or similar

GREEN-YELLD
(EARTH-LONGE!

BLUE
(NEUTRAL)

MAINS
LEAD

which would be close-coupled even without
the core. The choice of ferrite as a core
material was made purely because it is read-
ily available; transformer iron would be
much better and if you can get some, use it
by all means.

To make the mousetrap easy and safe to
build I chose to use a rather unusual con-
struction method where the components are
mounted on the same side as the copper.
This enabled me 10 use only one board and
at the same time keep all the nasty bitey
voltages safely enclosed. It’s a bit more tedi-
ous 1o assemble but means the final trap is
cheaper to make. A plastic jiffy box covers
all the works and gives the project a nice
neat appearance.

Construction

The first and most tedious part of building
the mousetrap is to wind the coil. First the
core material must be prepared. 1 used a

R2,R4.............1M [
R3,5,7.....ccccce 10K
R6....cccovvriiice... 220R

R10,R11 ............... 220k
Semiconductors

1N914, 1N4148
... 1N4004

C122E, TIC126E

For a guide to buying components and

kits see SHOP AROUND this issue. Al

..100n metattised poly

...150n/16 V axial electro.
10n/400 V (250 Vac)
mains-rated metal foit

go )
plastic cap.
%C scR\_°4 C5erireecerersseen 2u7/400 V (250 Vac)
Qa1 b Botior Vidw mains-rated metailised cap

(Slemens, type B32231 or
similar self-healing type)

Transformers _
TV, 240 V/9 V — ct, Dick Smith
A{ir_ i 2840 or similar
. | T2 .. S€@ tEXE

‘UB-1" zippy box (157 x 95 x

Capacitors DIODES e clamp, fuseholder, F1 — 0.25
‘mains cable and 3-pin plug,
e 3 ock; Ferrite aerial rod 9 x
% 1 1401, 7-8 metres
| ] 1 { copper wire;
0 ; ‘of 0.16 mm enamelled copper
..,@.1 wire; insulation tape; glue (see text); nuts, bolts,
etc.
Price estimate: $28-$30
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TY LTD

797 SPRINGVALE RD. MULGRAVE, MELBOURNE, VIC.

3170. PH:(03)561 5844 TELEX AA37758 LSTRON

SUITE 18. 47 FALCON ST. CROWS NEST, SYDNEY N.S.W. 2065 PH:(02)922 3220 TELEX AA37758 LSTRON

L\ 2 N N BN N B B B B R W%
. The 74F138 is a high speed 1-0f-8

e

@l decoder/demultiplexer. This & i
¢l I BN BN BN @ _, device is ideally suited for )
[ Y e 74F153 s a high-speed dual ) gﬁg‘gggi? Bpolas memert U
. 4-input multiplexer with common . decoding The multiple l
s;t;lggtlénux:ut:tg?oci ?c?é;ig::t}on input enables allow parallel
l It can sele%t two lines of data expansion to a 1-of-24 decoder l
from four sources. The two using just three 74F138 devices or
I buffered outpuis present the ) a 1-o1-32 decoder by using four [ |
data in the true (non-inverted) -~ 74F138 devices and one inverter. $l.2 6
. form. In addition to multiplexer .
operation, the 74F153 can \ B B B N B N N\ »
L] generate any two functions of L
‘ three variables. '
"B KR B R B B ..C----------.

»
L
»a

$2-80

The 74F374 is a high speed, low
power octal D-type flip-flop
teaturing separate D-type
inputs for each flip-flop ~
and 3-state outputs for ¥y
bus-oriented applications.

A buttered Clock and i o
Output Enable are f
common to all

tlip-flops. [

-

.
C NN

R

JEmmEE

of
' B F N B B FJ

..

RELATIVE TRANSISTOR SIZES
IN VARIOUS TTL FAMILIES

FAST ADVANTAGES

® Improved Circuit Speed/Power
Pertormance.

® Improved Noise Immunity.

® Better Line Driving Characteristic Than

® Reduce Input Loading and Increased
Fan Out.

® Maintain Compatibility to Standard
TTL Levels, Functions and Pin Outs.

Please debit my Bankcard
el IEtzalgiN
weicoms xpiry Da

Nam

BASE

GEEMEEEYy

Prices su

jemmmemmm ey

bject to change without notice. Phone or write for quant
MAIL ORDERS: To ELLISTRONICS, 797 SPRINGVALE RD MULGRAVE 3170
Minimum pack and post $2.00. Phone (03) 561 5844

]
|

The 74F109 consists of two high-speed
completely independent transition
clocked XK flip-flops. The clocking
operation is independent of rise

and tfall times of the clock wave
form. The JK design allows
operation as a D flip-flop by
connecting the J and K inputs
together.

|-

-65¢ )"
PLUS 20% TAX
IF APPLICABLE

sCmofty

s

CIFFUSION
on ¢ [

discounts.
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<GB EEmEny

1 * TUBELOTS 1

74FO0PC 51
74F02PC 53
74F04PC 53

B 74r08pC 53
74P109PC 65
74F10PC 53
74F11PC £l
74F138PC 5126
74F139PC S1.12
74F151PC S1.12
74F153PC S1.12
74F157PC 5130
74F158PC S1.12
74F161PC 5250
74F164PC 5139

g
g * TUBELOTS

74F175PC $1.73
74F181PC $2.90
74F 182PC S1.65
74F 189PC $54.56
74F 190PC $2.48
74F 191 PC $2.80
" Prices
single item
in Tube Lots.

L ¥ N T N T X

74F194PC $150 \
74F20PC 9
74F240PC $2.20
74F241PC s220 |
74F243PC 5270 ™
74F244PC 5220 l
74F245PC $5.45
74F251PC $1.20

I 74F253PC $1.05
74F257PC 5126
74F258PC 51.25

. 74F283PC $2.66 .

|+ TUBE LOTS §

J JsE3zec
74F350PC $2. 20 .
74F352PC 5122

I 74F353PC $1.22
74F373PC 5248 l
74F374PC 5280

I 74F379PC $155 l
74F399PC 51.65
74F521PC 52,60

I 74F533PC 5289 l
74F534PC 5263
74F537PC $3.54

I 74F539PC $430 I
74F64PC 63
74F74PC 55

I 74F160PC $2.50 l
74F162PC 52,50

J e $2.50 .
74F174PC $1.49

- tyBeLOTS |

l 74rs81C s3ss [}
74F382PC 5368

I 74F398PC $2.70 l
74F538PC $3.55

v )

< BR BA R P

SUITE 18. 47 FALCON ST. CROWS NEST, SYDNEY N.S.W. 2065 PH:(02)922 3220 TELEX AA37758 LSTRON

FAMILY OF THE 80s

Fairchild Advanced

Schottky TTL, FAST, isa

family of TTL circuits that
exhibits a combination l
of performance and
efficiency unapproached

by any other TTL family.

Made with the proven I

d
HIGHEST PERFORMANCE .
O

Isoplanar process,

54F/74F circuits otfer the

switching speed and

output drive capability of I

Schottky TTL, with

superior noise margins
and only one-fourty the I
power consumption.

I LARGER QUANTITIES I
PRICES ON APPLICATION '

4 BN =R W P

PRODUCTS MANUFACTURED BY
ISR R VIR

FAIRCHILD
RN AR TR
A Schlumberger Company

ONE OF THE WORLDS LEADING
SEMICONDUCTOR MANUFACTURERS
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Project 1524

ferrite rod stocked by Dick Smith (cat. no.
L-1401) but, as mentioned, transformer
iron would probably be better. If you want
to stay with the ferrite it must first be cut in
half. To do this, measure off exactly half
way on the rod and score it with a three cor-
ner file. Score a nick all the way around the
rod then, holding the rod firmly both sides
of the score, tap the rod firmly against the
edge of a table or somesuch so the rod is
given a sharp blow on the score. It should
break cleanly on the score.

Ferrite is very brittle stuff so don’t smash
it down — you’ll break it into a trillion
pieces. A firm rap is sufficient. Next, glue
the two pieces together side by side to make
a double thickness rod. Araldite or some
form of superglue will do fine here.

If you want to use iron (or can get it!) use
“I"" laminations 100 mm long by 8 to 10 mm
wide and the stack should be about 7 to
8 mm thick. Whatever core you use the next
thing is to completely insulate it. As the pri-
mary winding goes directly over this insula-
tion and the primary has 300 V imposed
across it, it’s a good idea to be sure about
this layer.

Using ordinary plastic insulating tape,
wind a double thickness layer over the core.
Wind it so each turn of tape overlaps the
previous turn by slightly over half. In this
way you have a double layer covering with
no single layer gaps (but make sure that the
turns do actually overlap by the bit more
than half).

The primary winding is the next to go on
and consists of four parallel windings of
I mm diameter wire (say, 18 B&S). You
will need about five metres of wire cut into
four equal lengths. Four parallel windings
are used for two reasons. Very high currents
flow in the windings and you want the
power to go into the mouse, not copper
losses, and also using four wires gives a nice
flat surface to build the secondary winding
on.
Make sure that the four wires are straight
then, holding all four side by side, start
winding them around the insulated core. As
the wire is nice and thick there is no need to
tape down the start end of the winding —
when you bend it around the core it should
stay put. Wind twenty turns on so they're
cxactly close spaced with no gaps whatever
between the wires. It's important that the
wires lie flat as a secondary must later be
built up over this layer and bumps become a
damn nuisance. Both ends of this winding
should come out to the one side of the core
so they can be terminated easily on the
board. If your're using the ferrite core they
should come out along the narrow axis of
the core.

Next. using fine, long-nosed pliers, bend
the four wires sharply so they protrude out
the ends of the core (see diagram). It
doesn’t particularly matter if you damage
the insulation as there isn't any voltage bet-
ween the turns and its more important to
keep the coil neat. Do both ends the same
then wind another layer of insulating tape
over the completed primary winding the

88 — ETI August 1984
¥

tums. Twenty tums either way doesn't matter.
PREPARING CDRE

5

The coll. lliustrating the steps in winding T2. Note that the secondary winding requires about 400

———

WRAP INSULATION TAPE AROUND CORE SO THAT
EACH TURN OF TAPE OVERLAPS THE PREVIOUS
ONE BY SLIGHTLY MORE THAN HALF

|
v
1
1
!
" GLUE CORE HALVES TOGETHER
{
=
4

PRIMARY WINDING

L

CORE: 194 mm LONG
BY 9 mm DIAMETER
FERRITE ROD

(D.S.E. L-1401)

OR SIMILAR)

INSULATION TAPE

20 TURNS, FOUR PARALLEL WIRES
WOUND CLOSE-SPACED OVER WHOLE LENGTH

A 1 mm DIA. bcd
WIRE (18 B&S) WIND SIX LAYERS OF INSULATION a
TAPE OVER FINISHED WINDING FINISHES
STARTS
INSULATION SLEEVING -
TAPE TAPE
DOWN START WINDING SECONDARY WINDING FINISH WINDING WIRE—
HERE HER
TAPE
T T s TR . DOWN
10 mm o 10 mm
| IcoREe

WIRE
““SLEEVING

WIND 0.16 mm WIRE (34 B&S)
OVER 75-80 mm OF LENGTH

COVER THE COMPLETED WINDING WITH
TWO LAYERS OF INSULATION TAPE

same as you did for the core insulation.
You’ll have to hold the ends of the winding
down when the layer of tape is wound on.
Take the tape right over the ends of the core
then trim them back flush with the core. It's
very important that the primary be properly
insulated as it's connected (through resis-
tors, but still connected) to the mains and
we'd prefer not to have you hurt yourself!

As most tapes can only be relied on for
about 500 V, and the secondary goes
directly over this covering, one double layer
is nowhere near enough to insulate it. Wind
on another five layers using the same tech-
nique, so each layer gives a double thick-
ness of tape, and winding each layer so it
spirals in the opposite direction to the layer
under it. This makes for a great lump of a
coil but ensures that no flashovers occur.
Each layer of tape should be taken right
over the ends of the coil then trimmed back.

Now comes the fun bit — winding the
secondary. I used 0.16 mm (say, 34 B&S)
diameter wire. It is entirely too easy to
break, so be warned! You'll need about 30

metres of wire, which works out at about
seven grams weight, unless my calculator is
in error. To protect and insulate the ends of
the wire, cut two pieces of silicone rubber
sleeving about 50 mm long and slip one
piece over the end of the wire so about
100 mm protrudes.

Then, using a piece of insulating tape
10 mm long, tape the start of the wire down
on one end of the coil so the tape covers half
sleeving and half bare wire. The wire should
be 10 mm in from the end of the coil and
perpendicular to the long axis.

Now start winding on the secondary so
each turn is tight (not too tight!) and laying
hard up against the turn before. A very
good idea here is to cut a piece of tape and,
as you wind 7 or 8 mm of coil, tape the
winding down. As the winding progresses,
move the tape along so if you drop the coil
you don’t have to do the whole thing again!
Each turn of the winding develops 15 V so
you must be careful not to allow any wind-
ings to overlay other turns — if you get a
shorted turn the coil is absolutely useless.




Keep on winding until you get to within
10 mm of the other end and you should
have 75 to 80 mm of even, tight-spaced cop-
per wire. If there are some narrow spaces
between some of the windings it doesn't
particularly matter but don’t have too many
— you're throwing away volts. Cut off the
end of the wire so you have 100 mm of free
end and slip the second picce of sleeving
over it. Using another piece of tape termi-
nate the free end the same as you did for the
start. Then cover the whole secondary with
a double layer tape winding and the coil is
finished.

At this stage I checked out the coil in the
following manner. Connect the 2.7 wF
capacitor, used for CS in the final circuit, in
parallel with the coil primary and connect
the two to your audio oscillator, Measure
the ac volts across the paralle! circuit and
adjust the frequency until you find the res-
onance. For my coil it occurred at 19 kHz
and was very sharp (3 dB down only a few
hundred Herz either side of resonance.
With the primary at resonance, measure the
secondary voltage and you should find it 20
times the primary voltage. If you find the
coil has a very poor Q you probably have a
shorted turn somewhere so you'll have to
find and fix it. I didn’t try making an iron-
cored coil so I can't give figures but I'd
expect that the resonant frequency would
be lower (maybe around 10 to 15 kHz) and
the Q would probably be lower too due to
iron losses.

The next step is to make the printed cir-
cuit board. If you've bought a kit, this is the
casiest part as it’s ready-made. But if not
use the layout given. Asthe components are
not passed through holes in the board as
normal, avoid using paper-phenolic board
material as the copper tends to come off
easily. Stick to the cpoxy-glass-type where
the copper bonding is better.

After you've made the board, assemble it
according to the layout given. The compo-

necessary to form the primary leads. Hold
the coil in place and carefully bend the pri-
mary wires so they come down sharply onto
the board then lie flat against the copper
pads. If the wires are bent one at a time they
shouldn’t give any trouble. When you've
made sure that the wires are just right and
the coil is located correctly, cut off the eight
wires so they have 5 or 6 mm actually in
contact with the board.

Before attempting to tin the cut ends,
hold the coil so the ends of the wires are
resting on the edge of a table and scrape
away all the enamel insulation where you
want the solder. This enables the solder to
“take” quickly and doesn’t let things get too
hot. The plastic insulating tape in the coil is
not at all tolerant to heat and if you let
things get too hot when tinning the leads the
coil may flash over in use. When actuaily
tinning the ends be as quick as possible and
try to cool them as soon as they’re done. |
used a pressure pack cold spray to freeze
them after they were tinned.

Attach the coil to the board using double-
sided adhesive foam strip. This can be
bought from any hardware store and solder
the primary leads to their pads. Trim back
the silicone slecving to the right length so
the secondary leads lie neatly on their pads.
Being careful not to damage the wires
inside, tin the leads (no worry here about
excess heat) and solder them to the board.

Cut and bare back the two mains Ieads
from the mains transformer so there's a bit
of slack when they're inserted into the ter-
minal block. You only need 6 or 7 mm of
bare wire and I won’t labour the point about
having bare wire protruding from the termi-
nal block being dangerous. Use the pieces
of wire you cut off the transformer to con-
nect to the resistors R10 and R11. Bare the
same amount of wire as you did for the
transformer, twist the transformer leads
together with the pieces of wire and connect
them to the terminal block. Solder the other

Component mounting.

BEND COMPONENT
H LEADS AS SHOWN COPPER
Prir=-,

A SIDE
I

2 L v
PC BOARD

nent leads are formed by bending them
down sharply as if you were going to solder
them in a normal board with holes then,
with piiers, bending the leads out flat again
shown in the drawing above the eomponent
layout. Pre-tin all the pads that have com-
ponents attached, then hold the compo-
nents in place and soider them in. The
power transformer centre tap is cut off short
as it isn’t needed. Use countersunk-head
screws to mount the transformer and mains
terminal block and mount them in place
also. The two power transformer secondary
leads go onto the two round pads.

Before attempting to mount the coil. it's

Attaching the coil primary leads.
con

BEND WIRES
AS SHOWN

COPPER
SIDE

PC BOARD

ends of the picces of wire 1o the pads on the
board and assembly is aimost complete.

Strip back the outer insulation of the
mains flex for about 250 mm then cut off all
three (it you only have two you've got the
wrong sort of tlex!) leads 120 mm from the
end of the outer insulation. Cut the active
lead 1o 100 mm and bare 10 mm of the end.
Trim the neutral lead (blue) so it protrudes
S0 mm from the cable’s outer insulation.
Bare the neutral and carth Icad ends from
10 mm and clamp the tlex 10 the board with
a cable clamp.

electronic mousetrap

Take the piece of earth lead you origi-
nally cut off and cut it to 50 mm long. Bare
10 mm of wire at cach end. Twist the end of
this piece together with the bared end of the
carth lead from the flex and soider them
together then clamp the soldered end in the
terminal that is NOT connected to the trans-
former. Solder the other end of the earth
lead that’s protruding from the terminal
block to the ground on the board. using lots
of solder and make absolutely sure that it
has properly taken. The graveyards are full
of people who thought *“Yeah! yeah! I'll fix
the earth up later”” so make absolutely and
positively sure that you can trace the earth
from the flex to the terminal block then out
again directly 1o the ground on the board.
When you're quite satisfied that all is well,
connect the neutral from the flex to the ter-
minal block so blue wire goes to blue wire.

Finally, cut a hole in the plastic jiffy box
where you are going to mount the fuse
holder and clamp it in place. Loop the
bared end of the active (brown) lead
through the end terminal of the fuse holder
and solder it in place. Bare the ends of the
spare piece of active lead you have and sol-
der one end of the wire to the side terminal
of the fuse holder and tape up both soldered
joints as best you can (or slip on heatshrink
tubing beforehand). Connect the other free
end of the active lead from the fuse holder
and the mousetrap is wired up. Attach a
three-pin plug to the end of the flex., paying
attention to the active and neutral pins on
the plug, and you’re ready to start testing.

Testing it

Testing is quite straightforward. Plug in the
trap and turn it on with the jiffy box cover
off to one side. Watch to see that nothing
bursts into flames. Then. using your DVM,
check that the trigger circuit power supply is
in fact generating about 13 V. Next, check
that the main dump capacitor, CS, has in
fact fully charged to about 200 V. Measure
the voltage between the anode of the SCR
and cither end of the coil primary (the
anode of the SCR is the case). Bear in mind
that the energy stored in the capacitor here
is dangerous.

It ali is well. you can try triggering the
trap by touching the base of QI with your
multimeter probe while the other probe is
carthed. There should be a clear, audible
click when it fires. The final test is to actu-
ally trigger the trap with a IM resistor.
Earth one end of the resistor (1 used a iead

| with alligator clips on cither end) then gen-

tly touch the centre electrode with the other
end. Once aguin you should hear the click.
If you increase the resistor t0 2.2 megohms.
the trap may or may not trigger and higher
values don’t work at all. As a final test. try
triggering the trap with a 2k resistor. This is
just the right impedance to get the full bene-
fit of the trap. When it fires. it will blow the
side out of the resistor! If you get a satisfac-
tory “splat” and a destroyed. open-circuit
resistor, all you need to do is screw on the
lid, bait your trap (when it’s off!) then go
hunting mice. [
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TRAVELLERS
WORLDWIDE
ADAPTOR PLUG

The all in one travel plug for use all over the world.

The SUPER-PLUG is an international Travel Plug Adaptor
designed to take standard 2 pin plugs plus the Austraian 3 pin
and adapt them to fit 2 and 3 pin mains socket outlets
throughout the world.

It's quick and easy to use, you simply insert your
standard 2 pin plug at one end and select the required
pins at the other end and hey presto you're instantly
connected.

Now you can take with you all those electrical appliances
such as Hatrdryers, Styling Brushes, Hested Curlers. Shavers.
Blectric Toothbrushes ©tC without having to change plugs.
SPECIAL NOTE: Superplug is a worldwide socket adaptor, It
does NOT alfow for voltage changes and is for use only with
non-earthed appliances having 2 wire cords.

(INEW PRODUCTS

~
o

USE SUPER-PLUG IN THE FOLLOWING

COUNTRIES:
v Africa Yr Austria vr Australia Yr Belgium ¥r Bermuda vt
¢ Brazil - Canada Yr Caribbean vr Chile ¥r Denmark +:
% Egypt ¥r Finland %t France i Germany vr Great Britain
-3
%+ Holland ¥: Mexico ¥x Middle East ir New Zealand vt
% Norway tr Philippines tr Portugal i Spain & Sfi
Lanka ¢ Sweden ¥r Switzerland ¥r Venezuela «

Greece vr Hong Kong tr Ireland ¥r ltaly < Japan i

USA
Fits all these plus many other parts of the world.

Cat PA-4200

Purchase one of these adaptors ia August and we will
give you a JET PHONE ADAPTOR for only $4.50 -
That's % PRICEN

LARGE COLOUR LED
D'SPLAYS! * Jaycar Is proud to announce a

NEW range of 7 segment LED displays featuring LARGE

digits and alternate coloursl
NOTE THE LOW PRICES!!
Cat. No DESCRIPTION 1-9 10+
ZD1870 0.4"(10mm) Com Anode Red  $1.00  0.95
ZD1875 0.6"{15mm) Comm Anode Red $2.50 $2.25
ZD1880 0.6"(15mm) Comm Cath Green $2.95 $2.50
ZD1885 0.6"(15mm) Comm Cath Yellow $2.95 $2.50
All devices have connection data supplled.

1 8. 8.8.8.8.8.8
1 . 8.0.8.6.8.8.8

BREAKTHROUGH
Solder Paste In A Tube!!

Jaycar is proud to announce a new breakthrough in
soldering.

Supa Solder is an extremely versatile and easyto use
soldering compound that contains tin, silver and non
toxic chemicals to enable quick low temperature melting
super penetration and outstanding bonds.

To use just put some paste on the joint to be soldered
and heat up with a cigarette lighter. Suitable for use on
brass, bronze, nickel, stainless steel, copper base metals
and steel.

DISCONTINUED
SPECIALS

STRICTLY LIMITED QUANTITIES
MOVING COIL CARTRIDGE

We can't understand why it didn't selll High output, top
quality cartridge. You don't need any special transformer.
Cat AAD0210

WAS $49.50 NOW $39.50
SAVE $10.00

6 x 9 CAR SPEAKER

This quality speaker has a built-in tweeter and midrange and
can handle 60 watts. Great sound.
Cat AK-0812

WAS $39.50 NOW $29.50
SAVE $10.00
CAR CASSETTE PLAYER

If you're selling your car and need a hole filler_this is it.
Guaranteed.
Cat AC1504

WAS $34.95 NOW $24.50
SAVE OVER $10.00
REEL TO REEL TAPE

We had this on special 12 months ago @nd soid mountains of
it. We tound another boxfull in the warehouse.

2500, 10" tape. Mmetal reels, NAB.

Cat AL 1560

WAS $19.95 NOW $9.95
SAVE OVER 50%

CAR STEREO FADER SWITCH

The usual black type with faders tor front/rear, left/nght and
two switches o switch either tront or rear off.
Cat AX-3502

WAS $9.95 NOW $6.95
SAVE $3.00

FEATURES:

¥ low melting point of 222°C

Yr 8 times stronger than lead solder

Yr easy o use, no waste

7 joins ferrous and non-ferrous metals with the
heat from a clgarette lighter

¥r non toxic, contalns no lead, zinc orcadmium

Yr highly conductive

Cat NS-3000

$7.95

Supplied in a handy dispenser

5' HELICAL CB WHIPS

inCludes base and cable. Quality Mobile One brand.
Cat DC.3030

WAS $29.50 NOW $19.50

SAVE $10.00
.
G

*

*
RIBBON

TWEETER

VHS PLASTIC TAPE BOX

Quality plastic box to keep your tapes in 1st class condition.
Cat AX-6592

WAS $2.95 NOW $1.95
SAVE $1.00

Some BETA also available
Cat AX-6890

WAS $2.95 NOW $1.50
SAVE OVER $1.00

%

aycar

ELECTRONICS

N SAVE $16.95 : ‘
——— NORMALLY $36.90 ELECTRONIC AGENCIES
== @& AUGUST ONLY SAVE A NUMBER 1 F

FURTHER $5.00

NOW ONLY $1

Unique regular phase design drives the entire

___NUMBER 1 FORKITS
SHOWROOMS
SYDNEY

4. 95 117 YORK STREET

PR 7.\ (02) 264 6688 & (02) 267 1614

unitormly and completely in phase over the full frequency
range. The performance of an electrostatic speakerwith the
ruggedness and ease of use of a dynamic.

% 91dB sensitivity % 5,000 - 40,000Hz & 50W system
power % No voice coll

Cat CT-2042

2 2 2 2 2 2 %% %
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Teiex: 72293
CARLINGFORD
Conr. CARLINGFORD & PENNANT
HILLS ROAD
Tel: (02) 872 4444
CONCORD
115-117 PARRAMATTA ROAD
Tel: (02) 745 3077
HURSTVILLE
121 FOREST ROAD
Tel: (02) 570 7000

MAIL ORDERS

& CORRESPONDENCE
P.0. BOX 185
CONCORD, 2137
Tel: (02) 745 3077
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30W + 30w
STEREO
PREAMPLIFIER

% Fully bullt and tested # Separate Bass,
Treble, Balance and Volume controls % Less
than 0.1% distortion % Mic, Phono and Aux

inputs (line) % Power supply components on
board.

Back at last! No hassle amplifiers. Just connect a
transformer, speakers a signal and you're away!'

STAGOERING VALUE

ONLY $34.95

ctronicy Ausiralla

VIDEO ENHANCER

WOND

Nlddddidddddd 44

RACK CABINETS

\\

Beautitully cratted all Aluminium rack cabinets with fop and bottom

[( panels. Plain or black firish Ventated lid guxe bﬁ:oshed

anodised front panel Suppiied In fiat pack but takes only minutes to
put together. Dimensions conform to Intemational Standard

Cat No  Finish Price 14 Pice 5up  Fromt

net ht

HB5411  Natura) $45.00 42, %
HB5413  Natural $55.00 gsggg ::mm
HB5415  Natural $59.95 $55.00 88
HB5410 Biack $45.00 $42.50 88
HB5412  Biack $55.00 $52.50 132
HB5414  Back $59.95 £55.00 132

"

el

ENmance

VIDEO

_ ENHANCER - g s
JAYCAR - « -

WELCOMES YQU TO A

REF: EA OCTOBER 1983
The Javcar kit includes the box

ERLAND

2 3

~

—j-—\

D

OF
] __ELECIRONICS » _

WHAT ARE
STICKIES?

“aIRPAX" DC
QUALITY “AIRP
CIRCUIT BRERKER

As you can see, 'stickies’ are stick-on templates. Attach the
template to a panel {note the crosshairs for accurate align-
ment) and proceed to cut out a perfect hole! The plastic fitm
also protects the panelfrom scratches while you are working
on it

it features *
ity Airpax US MADEUnIUS L
Unbetlovable baGA B, anapin panel mount <282
Iorge O et 10 amps & Full load B amPa Bl
in poh:“s‘::s % Measares 35(d) x40(B) % 5
¥ Del 2 9 eaCh
.
Stickies are available for the common imegular hole cutouts ONLY S
Le. Cannon DB-25, XL series chassis plug and socket and
1EC-320 chassis (mains) plug
Cat. No.

POST & PACKING CHARGES
$5 - $9.99 $1.50
$10 - $24.99 $3.20

$4.50
$6.50
$8.00

$10.00
COMET ROAD FREIGHT

ANYWHERE IN AUSTRALIA
ONLY $12.00

SHOP HOURS

NL-4010
NL-4014
NL-4018
NL-4020
NL-4024

(14

ty,
n dramahcal\y recemly
g cars W L,
e ones wit

Car theft nas 1S

nich ha
Thieves sty away from

. Th
flashing tiaht 2::a'\“:\sasr\@s Wke it has on
CARLINGFORD, CONCORD & [RERSRISIENIT make your caf 100% U
HURSTVILLE you can nave one o
Mon - Fri: 9 am E'5.30 pm :x(:mf-- whether YOU 18

Sat: 9 am- 12 pm
Thurs Night: 8.30 pm (Not Concord)
SHOP HOURS SYDNEY
Mon - Fri: 8.30 am - 5.30 pm
Sat: 8.30 am - 12 pm
Thurs Night: 8.30 pm

MAIL ORDER BY

; push D! -

ality Swiss o it flash.
Wive supphé lahg\:aleclronlcs to mak
switch an

deterrent stickers.

F
SoLTHIS PEACE OF MIND

ELUXE CAR

¥1.6000
ar Cat c
. n - nis britant C »
dreds of \ 4 we are y o alarm
bankcard e sold hun 1 340 an witch n
- KIT b V‘bleee:\‘a":“"a . :!:‘\ay E.;et b 1 nover 1@t 07 a“°§.§ww aF
alarm. 1tS terence eter wouldDe § you Wit Ty goe oA
overstocked! Re unted flashing light i‘qoﬂ'?e alarm's beett Yl oy T w“a'c S\Y‘“
WhEE S - hl:‘r(:\ trip light o ‘g“\:ys - you don't needs::i ‘3;"‘“65 comp\eoq ] electro
thieves.an 800y and exit ela¥s 10 jesign hou ren with
mgge'%iﬁo s\flilch the u ‘;\?;'“? (\)ng%ers a etayv::: < s(‘,.L LAS315 549 095
remem f st cond inte 2
3 d die Ca at one s€
in @ 1ugget == horn on

switches the C

WAS $29.50 NOW $22.50

Dascription
25 way 'D’ template - pkt 6
XLR-31 series template - pkt 6
XLR-32 series template - pkt 6
IEC 320 chassis plug - pkt 6
DIN chassis socket - pkt 6

LASHE

is your caf sate?

those €
v: red square push

we even put in2

OR ONLY $2095

ch
$1.95 ea
10 or more 277

Price

$1.95
$1.95
$1.95
$1.95
$1.95

xpensive

e of thoseé

nated square

sT
$7.00 %"

U SA
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150W BASS
GUITAR AMP

Robert Irwin

\\\\\\\\\\ \\\\\\\\\\

ECRRS SR A

DO

’ SN

This guitar amp for
impecunious bass players
features many facilities found
on expensive ‘bought’ ones. It
delivers 150 watts into

4 ohms, has a 6-band graphic,
limiter, line out and bi-amp
facilities.

THERE HAVE BEEN many requests over
the years from the growing numbers of
build-it-yourself musicians for some good
quality musical projects, particularly for
stage amps of various descriptions. In the
past, ETI has published some excellent
power amp designs such as the old faithful
*480 module, and in more recent times the
*490 MOSFET module. Both of these amps
are very suitable as the driver stage in a
guitar or keyboard stage amp but, up until
now, there have been no designs published
for really suitable preamp stages to go with
them. This has meant that these power
modules have been primarily used in PA
applications where they have been driven
from a mixer or small mixing preamp.
This project describes a complete 150 W
bass guitar amp using the ETI-499 MOS-
FET power amp module. The amp is
housed in a standard 19" rack-mount case
which allows it to be dropped into a stand-
ard wooden road case or mounted in an
amp rack. The preamp contains features p

FEATURES ETI-1410 BASS GUITAR AMP

150 W RMS output into 4 ohms using the renowned ETI-499 MOSFET module
High gain and low gain inputs

6-band graphic equaliser; 50, 100, 250, 500, 1k and 3k Hertz

Line output facility

Bi-amp facility

Output limiter to avoid power amp overdrive

Housed in a standard 19” rack-mount case.

r —_— — — -
INPUT ‘I . o=
— SIX-8ANO
MIGH O— ‘ INPUT GAIN J TONE . GRAPHIC EQUALISER ‘\ | - UNE | LINE OUT
LOWO— AND controL [ 0| P oan 4+ cpcur [ our —o
BUFFER : bomal
= = SECTION e

T g4 3

s, MAIN
|
{ Brawe \ —POWER .{(
FILTER [Py J !
sl S L
LPY)

Block Diagram. Overall arrangement
of the project. Designed by a bass
player, for bass players — no wuck-
Ing furries. The main power amp uses
the ETI-499 150 W MOSFET module
a proven reliable performer.
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EXTEANAL
FOWER AMP

HOW IT WORKS — ETI 1410

This article describes the design and con-
struction of the preamp, equaliser, and 12V
power supply sections of the Bass Gultar
Amp, so only these three items are covered
here. The other sections are covered in Part
2.

ETI-1410a PREAMP

This is the input board. It comprises three
main sections. IC3 is a 5534 op-amp contig-
ured as an inverting amplifier stage. The
galn is dependent on which input Is chosen.
if the LOW GAIN input Is chosen, then the
gain is given by —R5/R3, which two for the
values shown. If the HIGH GAIN input is
chosen, then the gain is given by —R5/R4,
which Is —10 (L.e. x10 inverted, for the
values shown,

The gain of this stage may be altered by
changing resistors R3, R4 or R5 and can be
tailored to suit different input levels. It
should be noted however, that if the gain is
Increased by any great amount (say, to 20),
then it would require only a few hundred
millivolts to saturate the input amp and
drive it into clipping. Therefore, it is recom-
mended that, unless the expected input sig-
nal is only a few hundred millivolts, the
Input stage gain should be left at unity.
Also, the input resistance is set by the par-
allel combination of R1 and R3 for the LOW
GAIN input, and R2/R4 for the HIGH GAIN
input. These should be kept above about
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30k or so to glve minimum loading to the
bass pickups.

The input Is ac-coupled via C7 or C8.
Resistors Rt and R2 ensure that no charge
can build up on the input line due to stray
capacitances. 3

Capacitor C10 compensates IC3 at unity
gain. Actually, the value used overcompen-
sates the 5534, but since a very wide band-
width is not essential in bass applications,
it was decided to overcompensate for the
greater stabillty it provides.

The output of IC3 is fed to IC4 via RV1
which provides signal level control. IC4 {s a
5534 op-amp configured as a unity gain
buffer. This isolates the input section from
the tone control network and provides a low
impedance drive for that network. Capacitor
C12 provides the necessary compensation
for ICA4.

The tone control network itself is an ac-
tive ‘Baxandall’ negative feedback type.
Bass control is provided by RV2 and treble
controi by RV3. To see how it works, let us

examine simplified circuits for the high and
low frequency operation.

Figure 1 shows the simplified low fre-
quency model. The capacitors become vir-
tual open circuits at low frequency and the
galn is dependent on the setting of RV2
only.

Figure 2 shows the equivalent high fre-
quency circuit. This time, the capacitors be-
come virtual short circuits and the gain is
dependent on the setting of RV3 only.

The values for the tone control network
were found using the equations for this
type of circult derived In the National Audio
Handbook.

Figure 3 shows a Bode frequency plot for
this circuit.

The clrcuit was designed for Ayg = Ay
14 dB, and f, = 40 Hz, fix = 200 Hz, f,u
600 Hz and f,, = 3 kHz.

The op-amp used is, once again, a 5534.
Capacitor C15 provides the compensation
for unity gain operation. An offset null ad-
justment is provided via RV4 and Rt2. This

allows canceliation of any dc offset at the
output which could affect the bass control
operation and generate noise.

ETI-1410b 12 V POWER SUPPLY

Referring to the circuit diagram, T1 has 15-
0-15 Vac which is rectitied by diodes D1t to
D4. The two diode pairs provide positive
and negative outputs which are filtered by
capacitors Ct and C2, respectively. This
yields two supplies of around +18V and

18 V or so.

A three-terminal regulator, IC1, produces
a regulated +12V from the +18V supply.
Similarly, another three-terminal regulator,
IC2, produces a -12V output. Capacitors
C3 to C6 are necessary for stable opera-
tions of the regulators.

The circuit diagram also shows the mains
wiring, including the mains input fuse and
neon bezel. These components are not
mounted on the pc board and are covered
in the general constructional details in
Part 2.
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These OSCILLOSCOPES are so good that for THIS MONTH ONLY we are
offering a2 YEAR WARRANTY card with each RITRON high performance
Oscilloscope sold.

' ROD IRVING ELECTRONICS PRESENTS &

““RITRON’" %

& * LOW PRICE * HIGH QUALITY*12 MONTHS WARRANTY »

DUAL TRACE OSCILLOSCOPES

- + EXTREMELY BRIGHT DISPLAY

’ . The metal-back CRT (PDA) provides brightest trace dispiay.

T MUDEL DELAY LINE (for 8S-625)

0 3'645 Approximately 20 nsec before triggering point is displayed for real

' analysis of rise times.
SCALE ILLUMINATION
SINGLE SWEEP
A triggered sweep of asingle waveform con be cispiayed,
TV-SYNC
TV composite signals can be easily synchronized.
MAGNIFIERS
Both vertical and sweep time are simply magnified to § times
(ImV/div, 40nsec/div)

Te . X-Y, or X-Y-I OPERATION

R T B S (S Simply by turning the SWEEP TIME /DIV knob 10 CH-B, this functions as a

* OPTIMAL SENSITIVITY b - [ i
All the steps of vertical deflection factors are multiplied 5 times for the ;/:ééub"ggn gt e e TR
highes? sensitivity of 1mV/div; IOMHz. WF RES

DELAYED TRIGGERING SWEEP j ‘ N High frequency noises can be rejected for the stayble triggering by use
Any point of the waveform.is addressed as a friggering start. So. any of the low pass filter built in the triggering circult.

‘vaveforms can be substantially and brightly magnified. thanks to the

5KV bright CRT POINTS TO REMEMBER:

= Ex Stock
COMPLETE MODEL RANGE SPECIFICATION CHART: 12 Month Warranty
SIG TRIG WITHOUT TAX WITH CAT COMMENTS High Quality Compaonents
MODEL SCREEN SENS DEL DEL B'WIDTH T'BASE PROBES EXEMPT PROBES  No. Direcl Import
645 150mm 1mv Y Y 45MHz 0 2uS 0 5Sdiv $995.00 $895.00 $1055 012110 (70MHz-6d8B) Flat Face Internal Graticule Screen
620 150mm S5mv- N N 20MHz 0 5uS 0 5Sdiv $495.00 $425.00 $549.00 012105 (45MHz-6dB) On View at our 2 Stores
6155 95mm S5mv N 15MHz 0 50S 0 5Sdiv $695.00 $615.00 $759.00 012100 AC-DC Operation Our Eighth Year Of Business

AS REVIEWED
OCT '82
EA (p.26-28)
ETI NOV '82 (p.26)

X12010

NEW IMPROVED
MODEL!

VOYAGER OPERATING FEATURES |

FULL 90 DAY
WARRA"TY Spare Flow Sensor's We will

L be supportng this product for
ULL FUNCTION many year me To avout

F oron S Changir cars why
4 XOn- AND -1 1 MILES PER GALLON! 5 . fthe on

sensor? Th
NOW 3
Marl Order By sbsolutely compiete o things that wear ou?

BANKCARD X12036
Vs Your Phone n Ny $29.50

ROD lRV|NG ELECTRONICS POSTAGE RATES

425 High St . Northcote 3070 (03) 489 8866 (03)-489 8131 $1-59.99 $2.00 $10-24.99 $3.50
48-50 A Beckett St.. Melbourne (03) 347 9251 $25-49.99 $4.50 $50-99.99 $6.00
$100-199  $8.00 $200-499  $10.00

$500+ $12.00
Mait Qrder ang Correspondence
P O Box 235 Northcote 3070 (Al above charges are for surface mail and some
heavy items will vary from these rates.) welcome here

Cert post for orders over $100 included “lree
To Order By Phone Reg post for orders over $200 included “free
Account orders from schools, govt. depts . pubiic co's.. gratefully accepted. Min order amount $20.00
ale Drde = . . ior a min_$5 00 accounting charge will apply ! Comet Road Freight, Airmail etc. are extra.




PROFESSIONAL QUALTY
ELECTRONIC COMPONENTS

Uni-mess Box

Hand held enclosure
with battery
compartment and
digital or analog
readout panel

—
odu

D-Subminiature
Ribbon cable D-
Subminiature
connectors from
9-50 pin

Shell-case

Universal range of
shell-type cases, with
optional battery

compartment,
front-back panels

electronic
Ltd.

“NIF” No Insertion Force IC
Socket: Low profile, small
body size. Available in 24,
28, 40 and 48 pin.

Combi-knobs
Collet fixture knobs
utilizing a modular
assembly principle

including nut covers,
dial discs etc.

MAVYER KRIEG & CO.

248 ANGAS ST, ADELAIDE, S.A. 5000.

For further information and data sheets contact your local distributor.

NSW: Mayer Krieg (02) 684 1900; M. Rutty (02) 476 4066, NEWCASTLE:
DGE Systems {049) 69 1626; OLD: £.C.Q. Electronics (07) 376 5677; Fred
Hoe (07) 277 4311, SA: Aneico Electronics {0B) 294 2600. TAS: O & §
Agencies {002) 23 2842, VIC: Mayer Krieg (03) 579 6722. WA: Pro-Spec
Distributors (09) 362 5011. N2: Channeimaster {9) 59 9003.

KITS

ECHO & REVERBERATION AMP
Kit includes all components, predrill cabinet, transformer
and LED display. (See EA Nov., 83). $ Special $150

GRAPHIC EQUALISER + PHONO PRE-AMP
Compact two in ony system with predrill cabinet. THD 0.05%,
+12 dB/octave TC, Phono input 2mV/47K, others

130mV/50K. $ Special $140

- — s

HIGH POWER HYDRID & MOSFET AMP IC’s.
THD less than 0.005%, slew rate 15V/us (20V for MOS),
Damping factor over 400, 8R @ 100Hz. Bridging unit
available to double output power.

OUTPUT HYBRID MOSFET TOROIDAL

180W/8R $119 $205 500VA/40 $90.50
120W/8R $ 82 $139 300V A/35 $66.50
60W/8R $ 62 $ 82 160V A/25 $46.50

Heatsink included, full year guarantee.
TRY OUR NEW DC NE5534 + FET OP-AMP high quality
PRE-AMP kit.

HI-FI ACCESSORIES
Gold plated RCA plugs and sockets, Jumbo Speaker cable
$2.40'M |
3% digit LED voltmeter
Autorange 0.1mV to 299.9V
with case $49

Two ranges 6V and 60V $29
Video Amp EA $14.95 h
Video RF modulator $17.50 \E
Led Bargraph peak display $16.50 | -
Music colour IV EA $89.50 A
Infra-red remote control switch $39.00

PLUS MANY OTHERS
KEYBOARDS

MEMBRANE KEYBOARDS
as used in HIFI, VIDEO and control system.

Keys 4 12 16
Keyboards $4.80 $7.80 $9.20
Face Plate $0.70 $1.20 $1.60
Overlay $0.70 $1.20 $1.60
Bezels (black) $2.70 $3.30 $3.90
Colour Patches $0.80

Letterset $3.50 per sheet

Soft click operation conductive rubber keyboards
Spec: contact rating: DC24V 5mA; 500 R max, min 1000K life
times

*PK1200° *PK1600*
$9.00 $9.80
53 KEYS

FULL SIZE KEYBOARD
16 tracks matrix output. $55

COMPUTER MONITORS SPECIAL

12" 80 col. green monitor $199 now $159

Ambre. swivel base and non-reflective screen $275 now $189
Slimline Disk Drive for Apple Ile, MPF-DD $390

HICOM UNITRONICS INT. P/L

7 President Lane, Caringbah,

POST & PACKING NSW 2229. (Next to McDonalds)

Under $25 $2.00
$25-$50 $3.00
$50-$100 ss00 Phone (02) 524-7878
Over $100 $6.00

Heavy items $1000 BANKCARD WELCOME




Project 1410

NOTE: Board artwork is reproduced on page 158.

such as 6-band graphics, limiter. line out
and bi-amp facilities, which are usually
found on only the more expensive commer-
cial units.

This article details the overall concept
and goes into the construction of the input
board, the 12V power supply and the
power amp section. Part 2 will complete the
project, giving details of the graphic equal-
iser and limiter/output boards and final
assembly. Some options on setting up and
using the amp will also be discussed.

1t should be noted that, although far
cheaper than a comparable commercial
unit. this project would cost up to a few
hundred dollars to build. Therefore, to
avoid seeing some hard earned cash going
up in smoke. only you folks with some
experience in building electronic projects
should attempt this one. If you still want to
attempt it but don’t have much electronic
cxperience, then perhaps you can find a
friend who does and is willing to give a help-
ing hand to a starving muso.

The basic design approach
Several factors must be taken into account
in the design of an amp for an electric bass
guitar. Firstly, the frequency response. The
low E string on a bass is usually tuned to
41 Hz. This mcans that the highest notes
played on the bass will be only around three
or four hundred hertz. As well as this, the
average bass speaker box (a TL box for
instance) will usually have an upper —3 dB
cutoff frequency of around 1 kHz. With this
in mind, it is important to design the bass
and treble and equaliser sections to work in
a suitable range. It’s no good putting equali-
sation at 15 kHz since all you'll be equalis-
ing will be noise. Taking into account the
need to be able to amplify harmonics as well
as the fundamental of the notes it was
decided to design the amp to work in the
range 20 Hz to 5 kHz.

Unlike a normal guitar, a bass is usually
amplificd ‘clean’ (i.c: no clipping) and
therefore it is important to ensure that there
is plenty of “headroom™ in the preamp
stage. Most modern bass pickups are capa-
ble of putting out signal levels of a couple of
volts peak (or more if pickups such as
EMGs are used). Therefore the gain struc-
ture of the preamp should allow this level of
input without causing clipping at the input
stages. To facilitate the use of a bass with
older pickups which may not have as high
an output level. low gain and high gain
inputs have been provided.

The power amp

The power amp used as the driver section
for this amp is the ETI-499 150 W MOS-
FET power amp module described in the
March 1982 issue of ETI. This module was
chosen as it is very reliable, reasonably casy
to construct and offers cxcellent perform-
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ance and stability. The module will delivery
100 W into an 8 ohm load and 150 W into a
4 ohm load. All the components, includin
the power supply components, are mounte
on the one pc board and the pc board
mounts directly onto a heatsink.

The circuit of this amp module will not be
reprinted in this article and, for the pur-
poses of description, the power amp module
will be treated as a ‘black box’. For full de-
tails of the specifications and circuit of this
module see the article in the March 1982
issue of ETI. (Photostats are available from
ETI Reader Services for $3).

12 V power supply

The transformer specified for the ETI-499
power amp module (which is also the trans-
former used in this project) has an auxillary
15-0-15 V winding which is used. in this
project. to provide the positive and ncgative
supply rails for the op-amps in the preamp
boards.

The power supply board consists of a full-
wave diode bridge rectifier which is filtered
with two 2500 pF capacitors to form split
rails of around 20 V. This is used to power
7812 and 7912 three-terminal regulators to
provide the plus and minus 12 V rails used
to run the op-amps.

input board

The input board contains the initial gain
control stage and the tone controls. Two
inputs are provided which are designed to
give maximum gains of 20 dB and 3 dB
respectively. The tone controls are of the
Baxandall type. These provide bass and
treble control works in the region 20 Hz to
200 Hz and the treble control covers 400 Hz
and up.

Equaliser board

The equaliser section is designed to provide
unity gain with all controls set flat and
14 dB of boost and cut for each equaliser
section. The equaliser consists of a series of
filters incorporated into the feedback loop
of an op-amp. This is based on the Scries
5000 1/3-octave graphic equaliser published

. 4_’_' EARTH
=

12 V POWER SUPPLY BOARD

+12V
i TO INPUT
] -12v
10 BOARD
sy SIGNAL | ETI-1410a

Ste— CT ON PF4361/1

(15 Vac winding)

in the November 1982 issue of ETI. The
equaliser has been configured to give centre
frequencies of 50, 100, 250, 500, 1 kHz and
3 kHz. a total of six bands.

The output of the equaliser section is fed
into a gain section which acts as master vol-
ume control with a maximum gain of 34 dB.
This will give an overall maximum gain
from the preamp of 34 dB or 40 dB depend-
ing on the input used. If the bass you are
using has high output pickups. such as EMG
types. then you may want to decrease this
gain so as to get full use from your volume
controls.

Slider pots are used to control the
amount of boost or cut at the equaliser fre-
quencies. These were mounted on a sepa-
rate pc board which will mount on the front
panel of the amp. The only problem you
may encounter in this is cutting the slots in
the front panel to accommodate the six
sliders. This problem will be discussed in
‘Constructional details’ section in Part

Limiter/output board

This board contains several sections of the
circuitry. Firstly, a limiter circuit. This uses
an NES570 IC compander. Its function is to
limit the output of the preamp to a maxi-
mum of 1 V RMS which means that large
transients, such as occur when a bass string
is struck hard. will not over-drive the power
amp and cause unwanted clipping.

The output section of the board provides
the drive stages for a line level output which
can be used to feed a mixer or for recording.
A state-variable filter is used to provide
high-pass and low-pass outputs with the cut-
offs variable from about 50 Hz to a few hun-
dred Hertz. These outputs are used in the
bi-amping facility which allows the use of an
external power amp to drive a speaker
covering the low frequency end of the spec-
trum. The internal power amp is then fed
from the high-pass filter and amplifies the
higher frequencies only.

Level controls are provided for the line
and bi-amp outputs to cnable matching of
the signal levels to the equipment they're
driving.
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The output facilities provided on this
board make the amp very versatile and
easily expandable into a large, higher-
powered system if 150 watts doesn’t hurt
your ears enough.

Construction of the pc

boards

All of the boards are relatively easy to con-
struct. First, however, check the boards to
see that all holes are correctly drilled and
that there are no broken tracks or ‘bridges’
between closely-spaced tracks. Start with
the 12 V power supply board (ETI-1410a).
Solder in the big electrolytic capacitors (C1
and C2) followed by four tantalum caps.
Make sure that you get the correct orienta-
tion of these capacitors as they are all pola-
rised and tend to fail rather spectacularly if
inserted the wrong way round.

Next, solder the diodes in place followed
by the two voltage regulators, IC1 and IC2.
These too are polarised and must be placed
the correct way round. It is advisable to use
solder pegs on the lead connections to this
board since several leads may need to be
soldered to the same point.

Tackle the input board next. Start by
locating and soldering the small link wires
in place. Solder in all the resistors and cap-
acitors next. Note that RV1, RV2 and RV3
are specified as the miniature pc mount type
with the standard size shaft. These will sit
directly on the pc board and are soldered in
place. Standard pots can be used but these
will have to be attached to the board with
hookup wire and, since the prototype board
was held on the front panel by the miniature
pots, an alternative board mounting scheme
would have to be used. The only thing that
remains to be done on this board is the

mounting of the ICs, one transistor and

diode.

The use of IC sockets is not recom-
mended when mounting audio 1Cs since the
stray resistances and capacitances associ-
ated may affect the performance of the cir-
cuit. For this reason it is very important to
put them in the right way round first time. It
can be a real pain in the thumb to go round
de-soldering ICs if a mistake is made. This
then completes the construction of the input
board.

The board left to construct at this
stage is the main power amp board. As
previously mentioned, this is the ETI-499
MOSFET power module which was de-
scribed in the March 1982 issue. This should
be constructed as shown in the original arti-
cle (with the omission of the large heatsink
since a different one is used in this project).
If you are one of the very few people who
do not have every copy of ETI ever pub-
lished, then you can obtain a photocopy of
the article by writing to our general
enquiries service as detailed on page 3 of
this issue.

Once all the boards have been completed
a thorough check should be made to ensure
that there are no small solder bridges
between tracks on any of the boards and
that all ICs and any other polarised compo-
nents are mounted the correct way round.
This then, completes the first part of the
construction of the bass amp.

Next Part

In Part 2 of this article, the details of the
final board (the limiter/output circuits) will
be given as well as full constructional
details, wiring diagrams and front panel art-
work. For those experimenters out there, a
few optional circuit ideas will be discussed
which could be incorporated into the amp if
you're after some super-deluxe features. @
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PARTS LIST — ETI-1410a
PREAMP

; 10k/C rotary pot (Soanar

V16L)
RV2 i 25k/A rotary pot (Soanar
Vi6L)
3] FEEEENEEERNS 500k/A rotary pot (Soanat
V16L)
RV4 . 100k min trimpot
Capacitors
i 1w/10 V tant
C8,C22 .6p8/10 V tant
CY.iin 15p ceramic
b 22p ceramic
Ci1.. 104 tant
C13.. ..150n greencap
10n ceramic
C16, 17,18, 19,
() N3 e, 100n ceramic bypass
Semiconductors
& R TRR—_ NES534N, LM5534N
Miscellaneous
SK1,8K2. ... 6.5 mm insulated,
earthing-type,
panel-mount mono jack
sockets.

ETI-1410a pc board; hookup wire.
Price estimate: $17-$20

PARTS LIST — ETI 1410b
+12 V SUPPLY

Capacitors
Gl CR gt 2500u/35 V axial electros
C314,'8,6 i 10p/35 V tant

Semiconductors
1N4001, 1N4002, etc
. .wA7812, LM340/T12

[0 I=RE———— pA7912, LM7912
Miscellaneous
ETI-1410b pc board; pc pins; hookup wire (T1 Is
the main transformer, the HT secondary of which
supplies the power amp section of the project —
see Parnt 2).

Price Estimate: $12-$14

Capacitors NOTCH OR SPOT
+ AT THIS ENO
‘@'& 1 D
Ic
electrolytic
tantaium VOLTAGE REGULATOR

PINOQUT

123
12 3

L 78xx| IN [ov louT

" g 79xx | 0V | IN |OUT

ETI August 1984 — 97



ALL ELECTRONTIC COMNPONETS

118-122 LONSDALE STREET, MELBOURNE, VIC. 3000

Taoet Fprecialioty

(03) 662-3506

THIS MONTH’S KIT SPECIALS

JOIN THE GOLDRUSH

ET!1500 KITSET

Stac Timer
ETl 650 $140.15

incl. tax
-
Plus $6.00 p&p

EA DELUXE CAR ALARM

Includes Aluminium F/P speaker, P.C.B., casg,
keyswitch, etc...

PROTECT YOUR CAR FOR ONLY $89.54

HAVING TROUBLE TALKING TO YOUR
PILLION PASSENGER?

E.A. Motorcycle Intercom

includes P.C.B., case, F/P, electret mics,
headphones etc.

$53.33 inc. tax
GREAT FOR RALLY CARS TOO!

Superb unit featuring:

® Tune and discriminate.

® 4 modes of operation.

® VLF/TR design.

@ Ground balance. |

@ Auto balance push buttons.
@ Pre-wound search heads.

PRICE: $236.74 including pre-drilled and punched case, or $200.00
including blank case. Plus $10.50 p&p reg. post.

® Very professional unit.
® Approximately 1/3 price of many
similar commercial built up locators.
® Audio and meter indication.
Lets you know when to rejoice.

This unit has four different programmable
outputs, clock controlled switch-ons/switch-off
times. Selected days from the seven or eight
day cycle can be “skipped”. Ideal for operating
alr conditioning, fish tanks, hi-fi systems, tape
recorders, slide & movie projectors, laboratory

control, video equipment, etc.
‘PRO’ BENCH POWER SUPPLY
ETI 142 | s »-
0-30 VOLTS; . Q:io :
0-15 AMPS! o , a

$322.26 plus $10.50 pack & reg. post.  “T =

A phenomenal supply with professional finish and
professional performance. it features 20 mV regulation
from zero to full load, 10 mV ripple and noise, voltage and
current metering on separate meters, overload protection
and adjustable current limiting. Sturdy metal cabinet with
silk-screened aluminium front panel supplied.

ET1 547 TELEPHONE BELL EXTENDER

Ideal for those of us hard of hearing or working in
high noise environments

ONLY $31.40

EA VCR SOUND PROCESSOR KITSET

$51.68 less flp and whistle filter
Whistle Filter—$20.50

a General g Radio
Sales Equipment

Microwave

I rt
A i Equipment
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IDEA OF THE MONTH

Mains frequency generator

H. Nacinovich, Gulgong NSW

This circuit was designed to
operate a 240 V/3 W telescope
drive motor but it would be
suitable for many other low
power applications. It could
also provide the basis for a
high power version, with suit-
able modification to the output
stage.

For its present purpose, the
most important requirement is
for a highly stable, 50 Hz oper-
ating frequency. This is
achieved by using a
3.5795 MHz crystal and an
MMS369EYRN IC, which were
chosen for their low cost and
ready availability. The
MMS369EYRN IC contains an
oscillator and all the divider
circuitry necessary to produce a
| precise 50 Hz square wave out-
put when used in conjunction
with the 3.5795 MHz crystal.

One disadvantage of this IC,
however, is that its output is
not an exact 50/50 duty cycle
square wave. For some applica-
tions this may not matter but,

if used directly to drive an
output stage in a high power
convertor, for example, the
asymmetrical waveform could
result in significant unbalanced
dc currents sufficient to satu-
rate the output transformer.
Also, for high power convertor
applications, at least, it s
desirable to drive the output
transistors (usually in push-
pull) with a delay between
turn-off of one set of output
transistors and turn-on of its
complementary set of
transistors.

This circuit provides both a
symmetrical  drive  current
waveform to the output transis-
tors and the delay referred to
above. This is achieved using
only two low cost, easily
obtainable ICs, a 4046 CMOS
phase lock loop and a 4022
octal counter.

The counter is arranged in a
feedback loop with the 4046 in
such a way that the output is
locked precisely to the 50 Hz
input derived from the 5369
IC. The 4022 has, in fact, eight

outputs which go sequentially
high when the counter is
clocked. In this case the 4022 is
connected as a divide-by-6
counter, with four of its out-
puts being used to supply input
drive to transistors Ql, Q2.
The sequential operation of the
4022 outputs is taken advan-
tage of here to obtain the
waveforms shown in the dia-
gram without the need for any
extra gating. The idealised ac
output waveform has a 4:2 on/-
off ratio which gives a theoreti-
cal peak/rms ratio similar to
that for a sine voltage
waveform.

The output section is conven-
tional. It comprises a pair of
transistors Q1, Q2 in push-pull
driving a pair of output transis-
tors Q3, Q4 respectively, which
in turn are coupled to an out-
put transformer, T1. The tran-
sistors Q1, Q2 are ac coupled
to the 4022 outputs, rather
than dc coupled, to ensure that
all the transistors are turned off
in case oscillation ceases for
any reason, e.g: in case of a

OPERATING WAVEFORMS

| [ ]__ BASE CURRENT (Q1)

Lo

BASE CURRENT (Q2)

e =

QUTPUT VOLTAGE

220R’
WA'A%

fault.

The output transformer is a
commonly available type with
a 240 V/I5V  centre-tapped
winding ratio which, assuming
a 12 V battery supplying the
circuit, will theoretically give a
384 V peak (256 RMS). In
practice an output closer to 360
V peak (240 V RMS) is ob-
tained due to circuit losses.

Maximum continuous output
power is around 10 W. If
higher output power is required
it will be necessary to substi-
tute a suitably rated trans-
former and output transistors
with correspondingly increased
current/power ratings. It may
also be necessary to use Dar-
lington output pairs to obtain
the increased output current.

Diodes D3, D4 and a series
RC network across the trans-
former secondary minimise
switching spikes in the ac out-
put. Some experimentation
with the values of Cx, Rx may
be necessary for optimum sup-
pression depending on trans-
former type and output loads.

(IDEALISED WAVEFORM)
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ROD IRVING ELECTRONICS

425 HIGH ST, NORTHCOTE 3070 VIC PHONE (O3) 489 8866
THIS MONTH’S KITS

Please ring for price and availabllity

$89.50

e samng o1 116 routnt s crosgnt on & mouse|  ETI-869  PANGALACTIC ~ EPROM
150 WATT BASS GUITAR AMP plague ERASER
Featuring a five-band graphic equaliser and 150 watts It you walk inlo the restaurant at the end of the
output (using the popular and rellable ET1-499 MOSFET § Tried to buy a mouse trap lately? Youcan't. Well, here is an universe and tell the bartender you're confused. he'tl
module). this rack-mounted amp performs really well. We | electronic mouse trap that despatches the beasts swiftly say “don’t panic haveapangalacl ic gargleblaster. It
know. the designer plays bass in Sydney group. Zlafequals anc perhaps a little more humanely than traditionat willerase your current existence allowing The Master
Right Foot! methods. What's more. it re-sets itsell. Simpte, and cheap to reprogram you for another time and space . Welt
10 bulid. our httie EPROM eraser does a similar job for your

2716s. 2732s. 27645 . .. et al. Parts tist attached
Bl LS e . PLUG PACK
J REGULATOR . STEREQ SYNTHESISER
o )

nue 00

(Battery and .
headband extra) . % | Plugpack Extra STERED SYNTHESISER FOR TUNERS AND

REMTE INFRARED TV SOUND — Enjoy the benelits of stereo Bl
CONTROL PH METER ! sound from your video cassette
recorder. TV or AM tuner with
this Stereo Synthesiser. The cir-
cuit uses just four ICs and is
2asy to build.

i c o .2 EA ELECTRONIC STARTER

Designed fo relieve the 12/240 volt Inverter 40 WATTS FOR

long-sutfering viewer
from panful.  brain-kiling

advertisements. our TV ‘ FLUORESCENT

Sound Control prowides
remote contral of volume It

gives eiyht steps of confrol . LA M PS
ncluding full oft. when total - R
sience is calied tor Give

TRy —r —— ) S$4.95
EA POWER UP ‘
F— |eamnverter 9195
538-50 Short form - INCLUDING TRANSFORMER
300 WATTS

EA NOV 1982

e ; @ Au ANALTSER
FA DIGITAL $72.00 >

READOUT FOR  compLETE | W -2 B
SW REC'EVERS DCTOBER EA 1982 wgine i . A

¥ Anywhere

JUNE EA 1982

SPECIFICATIONS FOR 300W INVERTER
Nominal Supply Voltage 12v DC

Want to add digital frequency readout to an AM 1adio or i o | Output voltage see table
shortwave commumcations tecewver that uses an old ¢ Frequency 50Hz * 005%

fashioned analog dial? This unit teatures a bright four-digit = . Regulation see lable
LED display. 1kHz resolution. and a 0.2s update time that's EA EASY 0 BUILD Mag,dmum Load 300VA

fast enbugh 1o follow the Tuning ko FREEZER ALARM ocToeR ea 1052 | Current Limiting 30A (primary)
Errors and Ommissions Excepted Efficiency see table

Ranges (full scale): 0 1OMHz and 10 30MHz (optional)

a Freerer Alarm Resistve Ethciency Batiery e
Display: Four digit load . 40AN20M rate
w {minutes)
Resoalution: tkHz with division swilch set to divide by one z;
10kHz with division switch set to divide by 10 ® .
o

Sensitlvity: Less than 100mV trom S00kHz to 30MHz

Ottset trequency: Prototype set to 455kHz. but any offset
frequency can be programmed

ROD IRVING ELECTRONICS POSTAGE RATES

425 High St.. Northcote 3070 (03) 489 8866 },03) 489 813 $1-59.99 $2.00 $10-24.99  $3.50

48-50 A Beckett St.. Melbourne (03) 347 92 $25-49.99 $4.50 $50-99.99 $6.00
$100-199  $8.00 $200-499  $10.00
$500+ $12.00

Mait Order and Correspondence |
PO Box 235 Northcote 3070 (Alt above charges are for surface mail and some
heavy items will vary from these rates.) welcome herel

Cert. post tor orders over $100 inciuded “free
To Order By Phone Reg. post for orders over $200 included “free

Account orders from schoots. govt. depts.. public co's.. gratefully accepted. Min order amount $20.00
MO" Order Hofline 03)481 436 for a min. $5.00 accounting charge will apply.) Comet Road Freight, Airmail etc. are extra




Please ring for price availability on new kits
ET16620 Darkroom Timer eI 4

Another in our series of photo- ETI 659 VIC-20 Cassette ETI 737 UHF Pre-amp
graphy projects. Digital readout, Interface ETI MAY 84 ’
countdown - Style timer. .

rROCESE

ETI-662A GENERAL PURPOSE
MICROPROCESSOR EgT| APRIL 84
— CONTROLLER

ETI 1421 * A microprocessor with a bit of
Indoor Paging ROM, a bit of RAM and some 1O
Amp. System lines. This project based on the

’ 6802 will form the basis of a series
For clubs. halls, offices, etc ETIMAYIBG 51 projects.

S| | ——

318.50\ ETIOCt 83 $16.50 E:I;gfmpu

ETI-1521 DIGITAL EXPOSURE ETI1Oct 83 ETI-672 MlCROBEE y variable 0-40 V current mited
METER

KITS— (ITS——KITS——KI

ETI MAY '83

KITS

0 5 A supply with both voltage and

TE
Don't be caught with indeceny ETI-412 PEAK PROGRAMME TELETYPE INTERFACE ﬁuhwsm metering iwo ranges 0-05
xposure! Our digital exposure mete The Claytons of prinlers s the old U s employs  a
;?gw in cost sgimpie :)o build and METER surplus teletype-—such as the Model 15 ventional seres:pass regulator
operate and includes a three digi§ Tn's project uses a 10-LED bargraph etc For around a tenth the price of a dot- not a swiichmode type with s
readout 9.00 Heplat Todule o show audie el from malrix printer. you can have hard copy aftenaant problems but dissipation
23 o

. [ mpl id an from ¢ microbee using this simple » reduced by a unique reldy
to +6 aB It s simple to build and om your micro! using this simp| Biicriing systarrewiiching batwean

et nterface
B D! laps on the ranstarmer secondary

KITS

ETI-153 " ~
TEMP
PROBE

§|TQ

319'95 ET{-678 MICROBEE ROM READER
This project enables your favourite
ETI-668 games or utliities to be loaded quickly

, ) Into your Microbee from an EPROM - $13.50 ET10ct 83
:%%%%BAEMEMEEPRROM 84750 ElTi SRESES no more agonising waiting for a

cassette to foad or going to the
ET) FEB '83 Can maasure teniperature from expense of a disk system. ETI-671 MICROBEE

50°C to +150°C It simply plugs
Simple. iow cost programmer for the Wto  your multimeter —great for ETt MARCH 84 $17 50 fﬂlﬂtsﬁn,rﬂTERFAcF, o 8
MicroBee can program 2716s.2732s aigital multimeters  Accuracy of . simple erface unit for parallel
and 2764s ) 1°C resolution of 01°C onnters

ot W2 POWER

»
2
®

w
ETI-162 30 V/1 A ET-6628 TIMER/CONTROLLER PROM ET)-461 GENERAL PURPOSE

FULLY This project superceeds the ETI- BALANCED
p%wggg%%LELSTED 650 gTO’AC Timer providing more PROGRAMMER INPUT PREAMP 32000
ETI DEC '83 34750 versatiity and easy program-

mability ETI APRIL 84 54750 ET1 JUNE ‘83 ETIOct 82
The l1ast power supply we did was the

This project can be used as a
%”:"oxf:a"yseggf;'a'&Z:uﬁ; T?: Every aigital workshop should have balanced mc amp with low
protection, output vanation from 0 V one' Can be used to program the wipedance nput. a low of high
10 30 V and selectabie current imit poputar fusible-ink PROMS like the mpedance nput u»ﬂevepua ampiifier
Both voitage and current meterng is 745188 288 82823 and 825123 of a balanced iNput INstrumentalon

provided e amphfier

ETIAPRIL 84 _

e
¢ [ -
i =

|

{ =g 4 ETI-:335 PUSHBUTTON-
\ ETI-1522 CONTROL FOUR ROOM PROGRAMMABLE

ey LIGHTS OVER A TWO-WIRE PAIR
— WIPER CONTROLLER CONVERTER
ETI-340 CAR ALARM MONITOR Iy Is probably” alEnot=tincommon FOR THE MICROBEE $20.00

problem to want to replace the single
SYSTEM ceiling light in a room with a more 82850 Have your computer print the latest
news from the internat.on shortwave

Features three delays — entry. @xitf ¢, oic arrangement only to find that
and alarm length. Immediate-tipf the control wires 1o the switch are o motahoda T Gy B news service Just hook up this
perimeter alarm sounds if battery.] concreted in! Either that, or you don't 9 w i ¢ projec! between your Shortwave
res lights, etc are disconnected.! want to "chase” more wires through gelting the deiay between wipes that recever s audho Outpul and the
P4 ot 9 ] g " 1 l?\ youadpnt s peptrSqniwips: MicroBee s parallel port A simple bt
Circuitry 1s based on all commonj t e" wall angd /have ldo 'eD""CGThIe controfier s sl pgoiammad of software does the decoding. Can
parts {555s. 40001s, BC457/8/9s, wallpaper and/or redecorate. S with two pushbuttons 1o provide the be hooked up 10 other computers
1n4002s etc.). project fixes that. wiping delay you neea 4

ROD IRVING ELECTRONICS POSTAGE RATES

1 489 BB66 $1-89 99 $2.00 $10-2499 $3.50
50 $25.4999 $450 $50-99.99 $6.00
$100-199 S8 00 $200-499  £10.00

ETI.MARCH '83

€8, NHdV 113

$12 00

All above charges are for surface mad and some
heavy tems will vary from these rates ) ~ecOmE Aere

oSt I
Reg post for orders o 200 includec e T
. A nt orgers from schools. govi depts . public cos . gratefully accepted Min order amount $
Mail Order Hotline (03) 481 1436 ramin $5 00 accounting charge will apply ) Comet Road Freight, Armaii etc. are extra




- IDEAS FOR EXPERIMENTERS

Screw-in LED

Utilising the metal bases from
blown lilliput-type globes you
can make screw-in LEDs to re-
placc globes inside small
switches and bezels. Mike Home
of Mitcham, Vic has found this
to be much more reliable than
incandescent indicator lamps.
Just clean the solder from the
base, cut a small slot in the rim,
bend the leads (carefully) to fit

EXISTING

PUSHBUTTON

Rapid £

Fire
Paddile

UII
-
~]

10n T

-+—O0
TO COMPUTER

and solder in. File down if nec-
essary. And don't forget to add
a dropping resistor in series!

P vecs v 500k
4 8
7
3
555 500k
6

L_—Wn l
1

Here at ETI we suspect this idea
is highly unethical, but Nigel
Senior of North Fitzroy Victoria,
has sent us this idea which as-
sures you a better than even
chance of winning at Space

-

bistable inside the computer joy-
stick. Pressing the fire button
will make the system fire at a
rate determined by the software
of the game itself.

ERRATA

The following bit of circuitry
was left off the circuit dia-
Idea of the
Month in April 1984:

gram of our

There should be an inverter
in the line from pin 1 of IC11
on the Microbee to pinl of
IC6 as follows:

Q
ics
Q

Invaders.
The idea is to put a simple

Now, to give the invaders a
chance, play blindfolded!

100
1
) < Sl DIR
Notice that the WR lines of
IC7 and ICS should not be
joined, but should be con- IC6
nected as shown.
There is also an error in the
program listing that accompa-
nied the article. These should 2.
read: LD A, 2
1. OUT (0CH), A
LD A, SOH LD A, 59 H
LD (0D3H), A OUT (0DH), A
LD A, S9 H LD A, I
LD (0D4H), A OUT (0CH), A
LD HL, OE1 H LD A,SOH
CALL 8A7 H OUT (0DH), A

‘IDEA OF THE MONTH’ CONTEST

COUPON

Cut and send to: Scope/ET| ‘Idea of the Month’
Contest, ETI Magazine, P.O. Box 227, Waterloo
NSw 2017.

‘i agree to the above terms and grant Electronics Today
international all rights to publish my idea in ETI Magazine
or other publications produced by it. | declare that the
attached idea Is my own original material, that it has not
previously been published and that its pubiication does not
violate any other copyright.”

* Breach of copyright is now a ¢riminal offence.

Title of idea
Signature
Name

Date
Address

Postcode

Scope pc board Work Centre

231

PRIZE WORTH

Scope Laboratories, which manutactures and distributes
soldering frons and accessory tools, is sponsoring this con-
test with a prize given away every month for the best item
submitted for publication in the ‘ldeas for Expermenters’
column — one of the most consistently popular features in
ETI Magazine. Each month we will be giving away a pc
board Work Centre consisting of the Model 315 adjustable
pc board holder with capacity to accept 300 mm boards,
Model 300 180° swivel and lock base which can be
attached to the Model 312 tray base with wet sponge
receptacle, Model 371 solder spool holder and Model STS
3 soldering iron safety stand. Please note prize does not In-
clude solder or scope TC60 temperature controlled iron
shown above. The prize is worth $123!

Selections will be made at the sole discretion of the
editorial stat! of ETI Magazine. Apart from the prize, each
winner will be paid $10 for the item published. You must
submit original ideas of circuits which have not previously
been published. You may send as many entries as you
wish.

RULES

This contest Is open to all persons normally resident in Aus-
tralia. with the exception of members of the staff of Scope
Laboratones. The Federal Publishing Company Pty Limited,
ESN, The Litho Centre and/or associated companies
Closing date for each issue is the last day of the month
Entries received within seven days of that date will be
accepted it postmarked prior to and including the date of

the last day of the month.

The winning entry will be judged by the Editor of ETI
Magazine. whose decision will be final. No correspondence
can be entered Into regarding the decision

The winner will be advised by felegram the same day
the result is declared. The name of the winner, together
with the winning idea. will be published in the next possible
Issue of ETI Magazine

Contestants must enter their names and addresses
where indicated on each entry form. Photostats or clearly

written copies will be accepled but It sending copies you
must cut out and include with each entry the month and
page number from the bottom of the page of the contest. In
other words, you can send In multiple entries but you will
need extra copies of the magazine so that you send an
original page number with each entry

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
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ROD IRVING ELECTRONICS

50V 5A LABORATORY
POWER SUPPLY

New switchmode supply can deliver anywhere trom three to
50V DC and currents of SA at 35V or lower. Highly efficient

2‘:5':’;y. June 1983 s140-00
PR() \A DR () .

$43.00

No need fo. a
Micro with EA's
great Eprom
Programmer
suitable for
27162758
Eproms.

with Textool

Sockets $55.00
January 82

ELECTRONIC e
[ ] n
METRONOME eosee
00y 0 00
(1] .4». L 1 )
$18.90 oS ey
. P
Great new Metronome Circuit ‘.- 5 P
with low current drain (less than W'. ( b
one milhamp) drnives a
Loudspeaker and a Led n o
Indicator EA January 82

3'/2 DIGIT

LCD
CAPACITANCE
METER

Handy pocket size Digetal
Capacitance Meter. runs off a
9V battery and measure 1pF to
12 99uF in just three ranges
EA March 82

sueeix voltages E.A. JUNE 83

VOICE OPERATED RELAY

4 : -l 2 L
Will detect even slight overload conditions and
Is not affected by load impedance or varying

EFFECTS

An “Ettects Unit” that can create phasing, flang-
ing, echo, reverb and vibrato effects. E.A.
JUNE '83

DUAL TRACKING POWER
SUPPLY $87.50

SOUND TRIGGERED
FLASH $26.50

This easy to build sound or light operated flash trigger has
many feature
Catch those
spectacular and
humorous
moments hke that
hme your mother-
in-law slipped on
the moss covered
patioc and broke
her neck. ETI 568
October 80

['m"‘r@i"

Buit around positive and negative 3-Terminal Regulators
this versatile dual tracking Power Supply can provide
voltages from 1.3V to £22V at cuments up to 2A. In
addition, the Supply features a fixed + 5V 0 9A output and is
completely protected against short circuits, overloads and
thermal runaway. EA March 82

$14.95

EA’'s great new Voice Operated Relay can be used to
control a tape recorder. as a VOX circuit for a transmitter_ or
to control a shde projector. EA April 82

“LE GONG"
$14.95

The “Le Gong™ Doorbell with
those unmistakable chimes
generated by the LSI. A must for
the man who has everything! EA
February 81

"LED LEVEL METER
$27.00 i

.
Build a Led level Meter with ,f
simultaneous peak and -}
average display plus 60dB
dynamic range. This kit 1s
ideal tor any appiication
requinng a wide dynamic
range level display. ET} 458
June 81

LOW OHMS
METER
$34.50

How many tmes have you
cursed your Multimeter when
you had to measure a low-value
resistance. Well alas. with the
‘Low Ohms Meter” you can
solve those old problems and in
fact measure resistance from
100 Ohms down to O 005
Ohms ETI 158 November 81

LARGE SCREEN TV STORAGE
CRO ADAPTER $119.00

~
L ]

8

For a low cost Storage CRO with Synchromised Display
Flectromc Gratcule, One-Shot Trnggerng and Optional
Storage of up to tour Screen Displays o can't be beaten EA
February 82

425 High St.. Northcote 3070 (03) 489 8866

(03) 489 81N
48-50 A'Beckett St.. Melbourne (03) 347 9251

Maii Order and Correspondence
P.O. Box 235 Northcote 3070

To Order By Phone

FUNCTIONGENERATOR $79.50

Apc 82

ROD IRVING ELECTRONICS

Mail Order Hotline (03) 481 1436

oy, (% W rogron M
P) T T ]
- ¥
o La FUNCTION GENERATOR . sl
/1

s
Ttus Funchion Generator with digital readout produces Sine
Triangle and Square waves over a frequency range from
below 20Hz to above 160kHz with low distortion and good
envelope stabiity It has an inbuilt four-dignt frequency
counter for ease and accuracy of frequency setting EA

LOTTO/POOLS
SELECTOR

$22.50

You have 1o be in it to win 1t
Take the chance out of
winning the Pools as well as
Lotto, and build the great
new Poois Lotto Number
Selector. EA July 81

DIGITAL THERMOMETER:
3'/2 DIGIT LCD

N

20

3
$89.95

SOUNDBENDER
$29.00

Have great fun creatifig
your own recording effects
with music and voice The
Sound Bender can receive
from Electiic Guitar

pa)deoxe SUOISSIWO § SJ04IT

Measure temperatures trom Microphones. etc. ETI
below freezing pont to around Februsry 82
boiing point EA February 82
POSTAGE RATES
$1-$9.99 $2.00 $10-24.99  $3.50
$25-49 99  $4.50 $50-99.99  $6.00
$100-199  $8.00 $200-499  $10.00

$500+ $12
(All above charges

Reg. post for orders over $200 included “fr
Account orders from schools, govt. depts

heavy items will vary from these rates )
Cert. post for orders over $100 included “free

(or a min. $5.00 accounting charge will apply.) Comet Road Freight. Airmail etc. are extra

00
are for surface mail and some

NEROME e e

ee’
public co's.. gratetully accepted. Min order amount $20.00




FROM

ROD IRVING ELECTRONICS

i

e R

®
e |, 5 {0.“

FEATURES:

AUDIO DIGITAL DELAY

o660,

‘Onginaily developed A D adapting circuit {equivalent 1o 14-bit-circuit) is adopted
‘The wide delay range of 1-1024mSec. enables you to obtain the big varety of sound etfect (Slap Back. Doubling.

Flanging. Chorus or Lond Delag
‘The wide frequency range of 1
PA)

‘The'specnal tunction of “"HOLD" is provided in this model
Hold time is 250-1024mSec

)
kHz enables you 10 use the apparatus for any purpose {Vocal. Guitar. Keyboard or

$479.00

ANTENNA
AMPLIFIER and SPLITTER

-
e

Great Value at $29.95
An ideal unit for where
you can’t get to the top

$29.95
of your antenna

AA1ANTENNA AMPLIFIER/SPLITTER.

UHF/VHF/FM indoor antenna amplifier and 2 way splitter-
ideal for home. boats. caravans-Covers all Australian
frequencies-75 ohmin 2 x 75 ohm out-gain 2 x 6dB-powef
supply 12V DC 100mA (supplied)

UHF TO VHF DOWN
CONVERTER L1042

'

$59.95 A Ready Built Unit.

For units with VHF
VUCH.

0/PS line computers
and VCRs.
UHF to VHF down convertor-has built in ampilifier to ensure
no signal loss-selectable channel 1. 3. & 4-power supp'l:y
12v DC 100mA {supplied). Converts UHF signal to VHF-
allows TV without UHF to use VCR-Video game or to
recelve off-air UHF signal-switchable to channel 1. 3 and 4

VIDEO PROCESSING
CENTRE

VP5050

Combination stabiliser. enhancer. distribution amplifier. RF
convertor. The ultimate videophile component-designed to
enhance all recording needs-will handle 3 VCRs
simultaneously with virtually zero signal 10ss-built in RF
convertor permits in-line connection between VCR and TV
for improving recording whilst viewing

Power Requirements:
12v DC-300mA
Inputs:

Video. Audio
Outputs:

3 video 3 Audio

RF UHF:

Channel 36

Output Level:
+03dB

Output Isolation:
More than 40dB
Audlo Outputs:

Umity Gain
Ing)ul,‘Output:

75 ohms

‘PP300 recommended power source

$119.00

A13012

PP1000.

Power pack 1 amp-240V AC to
6:7%2-9-12v DC. Ideal for the
workshop-OC connection with
banana plugs oOr via screw
~erminais. Suits our MD 12 Mint
Dri-MS402P powered
speakers and many oOther
applications

M19025

$19.95

NEW BENCH POWER SUPPLIES
NEAT CONSTRUCTION MUL TI-VOLTAGE

RPP2000 _
Regulated power pack-2 amp-
240V AC to 12V DC. Ideal for
CB and workshop use where
large amounts of power are
equired-DC connection with
banana plug or via screw
terminals

M138030

$39.95

VOK1 VIDEO DUBBING KIT A - |
For European to Japanese
machines-packed in plastc tray r b
for easy storage and . 8
identihcation-contains N
Audio/Video: 6 pin DIN plug to Il
6pinDINplug 1.5 'g g
metres
Audlo/Video: 6 pin DIN socket A
to a) Video FSICA %Iurg
b) Audio: 5 pin DIN plug
{both 16cm in length) $1 6_00
Video: 1 each plug adaptor
(PA21) RCA socket to PL259 RCA  plugs  16cm
piug length
{PA23) RCA socket to BNC Zglug adaptors (PA60)
plug RCA socket to 3.5mm
Audio: 5 pin DIN socket to 2 phone plug

ROD IRVING ELECTRONICS

MULTI- PURPOSE VIDEO DUBBING KITS

IT'S AMAZING HOW MANY DIFFERENT
TYPES OF VIDEO THERE ARE

VDK2 VIDEO DUBBING KIT

All Japanese machines-old to
new-packed n plastic tray for
easy identification of part and
tidy storage-contains

c6Leed

Video: RCA PLUG TO RCA
PLUG-1.5 metre-75
ohm

2 plug adaptors {PA23)

RCA socket to BNC

plu?

2 plug adaptors (PA21) 2 pcs S pin DIN plug to 2

RCA socket to PL25 Ré:A sockets (in/out)-
16cm

plug

Audio: RCA plug to RCA piug- 2
118! matres-shieided
cable

$19.95

lug adaptors (PAG0)
RCA socket to 3.5mm
phone plug

VIDEO TAPE STORAGE
BOX.

A15037

$19.95

TSC1. _BOX-6 pcs PER CARTON
Tape storage cabinet-sturdy plywood cabinet-walnut
grained vinyl-ABS storage trays-each tray holds 12 audio
cassettes-a total of 36 cassettes in their boxes

A15038

$52.50

TsC2 .BOX-3 pcs PER CARTON
Video tape storage cabinet-walnut grained vinyl-plywood
cabinet-ABS storage drawers-each drawer holds 12 VHS
or BETA tapes-total storage 36 video tapes

VIDEO TAPE PRICE
SPECIALS
E180 $13.50 L750 $14.50

Errors and Ommissions Excepted

POSTAGE RATES

425 High St.. Northcote 3070 (03) 489 8866 (03) 489 8131 $1-89.99 $2.00 $10-24.99  $3.50

48~50 A'Beckett St.. Melbourne (03) 347 9251 $25-49.99 $4.50 $50-99.99 $6.00
$100-199  $8.00 $200-499  $10.00
$500+ $12.00

Mail Order and Correspondence
P.0O. Box 235 Northcote 3070 (Al above charges are for surface mail and some

heavy items will vary from these rates.)

Cert. post for orders over $100 included “free”
Reg. post for orders over $200 included “free”
Account orders from schools. govt. depts., public co’s.. gratetully accepted. Min order amount $20.00
{or a min. $5.00 accounting charge will apply.) Comet Road Freight, Airmall etc. are extra

w~elcome here

To Order By Phone

L_Mail Order Hotline (03) 481 1436




VIDEO & AUDIO ACCESSORIES, TAPES, DEMAGNETISERS, MICROPHONES

Low loss R.F switching—allows inputs tor

VCR. video disc

antenna. cable TV. home computer and video games

WE HAVE A GREAY RANGE OF VIDEO
CONNECTORS AND CABLES FOR VIDEO

TO VIDEO DUBBING.
Cables

PA-25

5 pin 180 gegree dubting
ad4ptor — Reverse pihs Tut
wideo use $6.95

vC-14

8 pin square piug to 8 pin
square piug Cabie lengih
2 metres $29.95

vC-15

6 pin DIN plug to f -»n DIN
plug Cable leny . 5m $4.95

vC-1

BNC phug 10 BNC piug
impedance-750nm Cabie
tength 1 5m §6_50

vC-2

B8NC plug 10 PL259 pilug
tmpedance-750nm Cable
length 1 5m §6.75

vC.3

PL 259 plug 10 PL 259 piug
impeagance-750hm Cabie
ilengin 1 5 $4.95

vC-4

PL 299 plug to RCA plug
Impedance-7£Onm Cable
lengih 1 5m $4 .95

vC-§

RACA piug to RCA ptug
Impeoance-750hm Cable
tength 1 5m $5 g5

vC-6

BNC plug 1o RCA piug
impevance-750nm Cavie

Video Connectors

VP-8

8 pin sQuare ¥video connecior
plug $7.50

vs-8

B pin square videc connector
nline sockel $7.50

‘v

VP:10

10 pin male videv plug Used in
JV C . Panasonic Sharp and
other VMS macmines $ 11,50
vS-1Q

10 pin femaie inline suchet
Used n J vV C . Panasonic
Sharp and other VHS
machines §$11.50

vP.14

14 pin niate video pluy Used in
Sony. Sanyo. Tostuba and n
ther Beta machines §16.50

VS-14

14 pin temgdie inline sochet
Used in Sony. Sanyo Toshia
+n@ other Beta machines

$16 50

a_0

3" VIDEO ENHANCE

o /

o

Detw Ennancer VPS030 1s another important contribution *o Ihe world ot video
accesscres The ighiweight Detad Enhancer has been particularly designed 1o rechlty loss
v detil genved from VCR tapes and pciure imparments With simple agjusiments for more
or moderaste detading the detad enhancer can Also overcome such pictute impawrments as
loss of detad and disappedrance ot verticle hnes
Specitications:

Power require 12
21 00 (RCA 1o
3 Outputs 3 Videos {RCA connectors)
1 OQutput lever Video outputs 1 OVP-p 75 Onm unbalanced betow 1Vp-p oul
5 Enhance Enhance 908 (Reference 1 OVp-p)
6 Signal-to-noise rano  Greater than 5008 below 1Vp-p oul

VIDEO STABILIZER

VP-5010

Image stabifizer — ensures no verhical rofl or blackoul occurs. With sfight adjusiment smmediatety stapihses
picture of pre-recorded tapes — remowing ihe copyguard signal. which iends o upset video recorders

9VOC negative earth*

2 wideo {RCA connectors)

1 video ‘RCA eonnector)

3590H2

Video oul 1.0V P.P. 75 ohm unbalanced
1 {0d8)

*PPI00 recommended power source

$79.50

Power Requrement
input

Oulput

Oscilator Freq.
Output Level

Gain

DM726L LOW IMPEDANCE —
OMNIDIRECTIONAL . .. §11.95
DM726H HIGH IMPEDANCE —
OMNIDIRECTIONAL . . . .$12.50

Impedance: L = 500 ohm

H = 20K ohms
40-14KH2
1.5 metres/6.5mm
plug
500 x 272mm

Freq. response:
CordiPlug:

Dimensions:
With on/oft switch

length 15m 36 9§

A protessional head cleaner
employs new ~double sided
cleaming action—no need 1o

operate on your machine
Just insert the cassette. play
tor 30 seconds and the job's
done Eftective for 100
operations

HC-1$17.50 HC-2 $17.50

HEAD CLEANERS

HC-1 V. H.S. Video head cleaner
HC-2 Beta Video head cleaner

ey
e R

ELECTRONIC CASSETTE
DEMAGNETISER

Cassetie heads 1hould de demagnehsed every 30 hours tor
optmum performance Techmicaly tne Dest avadsole and
easy 10 use. complelery Julomaik — with LED dcdror

$16.95

Batlery LA 84 SR 44
Rantery We 600 appacations

Fiur densily 220 gauss/BS0MT
Cucwt & Uaostor — & diode

’

..'v-'—-'

|

ROD IRVING ELECTRONICS

HD-2 HEAD DEMAGNETISER

Twin probe tor more
eflective magnetic field
2a0v AC operation
oniof! switeh —
indicator light insulated
1p

$14.95 .

WIRELESS MICROPHONE
Tunable 88-108MHz $ ' '.,5

Freq. Response 100-10KHz
Battery 1.5V UM3/AA
Type Electret condenser

Errors and omissions excepted

»
THIS MONTH
ONLY

DM-18 STOP/START CASSETTE
MICROPHONE

Impedance: 200 ohm
Freq. Response: 250-10KHz
Sensitivity: — 74dB
2.5 and 3.5mm plugs
$5.95 -

Video library storage case — looks just
like hard cover book — with identification

card pouch

425 High St Northcote 3070 (03) 489 8866 (03) 489 8131
48-50 A Bechett St. Melbourne (03) 347 9251

Mail Order and Correspondence
P O Box 235 Nortncote 3070

To Order By Phone

Mail Order Hotline (03) 4

TOK VIDED TAPES.

TOK AUDIO TAPES | GN15

Goose neck 5/8" male to 5/8" female 15¢m

L $4.95

'un“u;su.unn’ L 4 1

S aemmaa et sse

GN33

Gooseneck 5/8" male to 5/8” temale 33cm

un 90 1729 long

1720 1200

180 1450
40 23%0

POSTAGE RATES

$1-59 99 $2 00
$25-49.99 S4 50
$100-199 3800
$500 ¢ $12 00

{All above charges are for surface mail ang some
heavy items will vary from these rates.)

$10-25 99
$50-99 99
£200-499

$3 50
$6 00
$1000

woicome here

Cert post tor orders over $100 included “free
Reg post for orders over $200 ncluded “free

Account orders from schools. govt depts . public co's., gratefully accepted Min order amount $§20.00
or amun $5 00 accounting charge will apply } Comet Road Fregnht. Armail etc are extra




ACTIVE

4= ELECTRONICS

289 LATROBE STREET, MELBOURNE 3000 PH. 602 3499

9am 5.30pm MON-THURS 9am-8.30pm FRIDAYS 9am-12noon SATURDAY

wNOW OPEN™ |

THE LARGEST RANGE -l
OF COMPONENTS IN THE CI

3% E.T.l.- E.T. & T.E. ELECTRONICS KITS.

T
. COMPUTERS-DISC DRIVES-POWER SUPPLIES

-MONITORS - CRO’S-MULTIMETERS-TEST CLIPS
-LOGIC PROBES-INSTRUMENT CASES-TRANSFORMERS
-SOLDERING IRONS-TOOLS-CAPACITORS-RESISTORS

-CONNECTORS-BREADBOARDS-VERO BOARD-PCB ARTWORK
-ALARM SYSTEMS AND COMPONENTS- SPEAKERS

\:‘ -RELAYS-OK WIREWRAP-IC SOCKETS /

-KNOBS-CHEMICALS-POTENTIOMETERS-SWITCHES

| * -RESNETS-WIRE & CABLES-
/S T\ \TRIMPOTS-AUDIO AND

S3TVS dOHS B ¥3Qd0 TIVIN

O P !
MAIL ORDER & SHOP SALES

VIDEO CABLE
ASSEMBLIES-ETC.

—” OVER 2000 DIFFERENT
TYPES OF SEMICONDUCTORS
% ALWAYS IN STOC

—

MAIL ORDER HOTLINE. (03)671137

ACTIVE ALL YOU HAVE EVER WANTED
IN AN ELECTRONIC STORE = AND MORE!

SEND FOR A NEW RING 602 3499

ALL ACTIVE PRODUCT CATALOGUE 3 LINE ROTARY NUMBER

LOW PRICES & 671137

INCLUDE SALES TAX ACTIVE ELECTRONICS DIRECT MAIL ORDER
70c EACH HOT LINE

DP SALES

S3TVS dOHS B 43440 IVIN
MAIL ORDER & SF

MAIL ORDER & SHOP SALES



Personal ‘lap’ computers

Computing Today NE WS

banned on

flights

Airlines have taken the move
because of potential hazards
caused by the RF radiations
from the computer. The move
complements long standing bans
against the operation of radio
transmitters of all types while the
aircraft is in the air.

At present, major aircraft
manufacturers are  planning
comprehensive tests to see
whether a permanent ban is nec-
essary. The problem has only
just surfaced because of the
growing complexity of aircraft.

In the ‘good old days’ it was
difficult for a personal computer
to interfere with aircraft sys-
tems, either because they were
mechanical rather than electrical
or because all the electronic sys-
tems were crowded up into the
nose. ‘

But the latest generation of
aircraft are just like flying com-
puters. The Boeing 767, for in-
stance, has some 107 microproc-
essors scattered around the air-
frame, all taking to each other,
and all vulnerable to low level
RF radiation.

According to Tony Hill, of

Several US-based airlines, including the big operator East-
AJdern Airlines, have banned the use of personal computers
while their aircraft are in the air.

Ansett, the trouble was first sus-
pected when it was established
that the in-flight operation of a
personal computer had inter-
fered with the cabin pressurisa-
tion system of a 767. There have
been allegations that navigation
systems have been interfered
with, but until now there has
been no proof.

Australian airlines are adopt-
ing a wait-and-see approach. As
general policy, Ansett cabin staff
have been instructed to ask pas-

sengers to refrain from operating
computers in the air. They are
also carrying out their own in-
service checks on the 767. The
current view is that the Boeing
727, which is the result of 20-
year-old technology, is not so-
phisticated enough to be vulner-
able.

No other Australian airlines
have yet introduced a ban on the
use of personal computers, but
they are all watching the situa-
tion closely. The International

Air  Transport  Association
(IATA) has a technical commit-
tee looking at the question at the
moment, and no doubt its
recommendations will seriously
influence the course of events.

In the meantime, not all air-
lines are taking the situation seri-
ously. United Airlines, another
big US operator, is offering its
passengers free in-flight video
games as a sales gimmick. They
are specially built into the food
trays on its DC 8 airliners.

Universal EPROM programmer

J Distributors has just an-

nounced the release of its
latest import. the Digelec EP-
804 universal EPROM program-
mer and simulator.

According to Digelec. the EP-
804 can accept over 90 different
types of EPROMs without addi-
tional hardware. [t combines
simplified programming meth-
ods with comprehensive data
handling and editing functions.
All the programming algorithms
are software-controlled so the
nced for hardware adaption is
avoided

The EP-804 has an RS232 in-
terface port with which it can
communicate with a host com-
puter. It can handle baud rates
up to 19.2K.

There ts an EPROM simula-
tor in the EP-804 which can be
used for the deveclopment of
programs. This on-board RAM
has a 300 ns access time. so it
can simulate  the  fastest
EPROMs. RAM space is 32K.

For more information contact
A. ). Distributors, 214 Lyons
Rd., Five Dock NSW 2046.
02)712-1077.

Tell them you read it in ETI

The EP-804
EPROM
programmer
and simulator

ETI August 1984 — 107
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Mini-pak

ulsar Electronics, a manu-

facturer of STD buss micros
has announced the releasc of its
mini "Mini-Pak’ series of micro-
computers.

The systems can be configured
using a number of combinations
e.g: twin 1.3M § 4" hard disk
drives or I15M hard disc with
1.3M back-up drive. Each sys-
tem contains a four way STD
buss ac card cage to enable the
use of Pulsar’s 256K RAM card
and dial/auto

auto answcer

modem card (along with 180
different STD cards available
world wide).

The Mini-Pak uses the Pulsar
Little Big Board as the CPU and
runs various operating systems
such as CPM 2.2, MPM I,
CP/NET and Pulsar Turbodos.

Under Turbodos. multi-user or
network systems to S12MB are
available with upwards of 200
users.

For further information con-
tact Pulsar Electronics, Lot 2,
Melrose Drive, Tullamarine Vic
3043. (03)330-2555.

'Apple sound

Thinking Systems has
annouhced that they are to
be sole distributors of the DX-1
sound processor.

The DX-1 is a new product for
the Apple II for recording, pro-
cessing, and playing back ordi-
nary sound. With the DX-I
sound can be entered, saved,

processed, sequenced, played,
and generally modified under
computer control in ways never
before possible. While other
systems generate and produce
computer sound, DX-1 works
with real sound, entered directly
by a microphone or another
source.

Sounds are converted to digi-
tal data through a high speed
analogue-to-digital  converter;
software routines are then

selected (or programmed) for
playing and sequencing the
sound data; the data is then
output to a digital-to-analogue
converter where sounds are
reconstructed. The software can
speed up, slow down, play back-
wards, forwards, and sequence
sounds in any way.

For more information contact
Thinking Systems, P.O. Box
260, Cammeray NSW 2062.
(02)90-6868.

Software
battlefield

ccording to a US market re-
carch firm, a lot of appar-

ent bencfits are going to wind up
surprising  software  industry
players who welcome them.

One example of this is “hard’
software — software produced
on silicon chips. Software pub-
lishers tend to view this favor-
ably since it seems to promisc a
reduction of the illegal copying
that accounts for up to 50% of
the software in use today.

However the report points out
that it will transfer software pub-
lishing power into the hands of
the hardware manufacturers. It
predicts that machines  like
Apple’s Lisa are the wave of the
future and independents will be
reduced to OEM'ing for the
hardward supplicrs or looking
for a niche market themselves.

Teledistribution, the down-
loading of software in licu of
multi-copy publication. could
spell the end of the retail shop

| when high speed downloading

direet to end users becomes

| widely feasible.

AUS TOS

Many microcomputer users
can now send and receive

telexes without the added
expense of installing a separate
telex machine.

Sydney-based  communica-
tions specialist, Offcom Pty Ltd,
has developed a new version of
its successful TOS (Telex Oper-
ating System) designed to suit
most MS-DOS/PC-DOS micro-
computer systems.

The sophisticated TOS system
from Offcom allows the user to
create and format messages on

108 — ETI August 1984

the microcomputer — either
within the existing word pro-
cessing package or from within
TOS

While TOS is activated the
microcomputer  becomes a
multi-tasking machine capable
of handling separate tasks at
once. The operator can be
preparing one telex on the
screen while a second message is
being transmitted and a third
being printed.

Incoming calls are received
and stored on diskette and out-

going calls are scheduled for
later transmission. The mes-
sages can then be easily accessed
and used at a later date — incor-
porated in a report or similar
word processing document —
without any rekeying, simply by
using whatever word processing
package runs on the micro-
computer.

Up to 1000 frequently called
numbers and answerbacks can
be stored and recalled by
abbreviated dialling or mailcode
addressing, eliminating the need
to look up and key in these
numbers.

Even though the system is
capable of automatically han-
dling all the telex functions, the
operator has options available
for over-riding control — the
facility to change or cancel the
priority of messages queued for
transmission, start, stop and
restart the transmission queue
and search and display from the
queue.

The TOS package for micro-
computers will be available
through microcomputer dealers
and dealer enquiries are
welcome.

For further information con-
tact Offcom Pty Ltd, 28 Chandos
St, St Leonards NSW 2026.
(02)438-4199.

Microsoft for
Apple Ilc

Microsoft has unveiled a new
version of the Microsoft
Muitiplan electronic  spread-
sheet software that has been
specially modified to run on the
new Apple llc.

Multiplan, the leading spread-
sheet program for the Appie 11
family, is ideal for a wide range
of budgeting, forecasting, and
other financial analysis tasks in a
home or office environment.
Commands are always visible on
the screen so the user never has
to guess what to do next. Other
features include on-line help,
the ability to link worksheets
together, and the ability to sort
columns of data.

This 1.07 version runs on the
Apple 11, II Plus, and lle in
addition to the Apple Ilc. It
takes full advantage of the com-
puter's 128K RAM memory to
allow for larger worksheets and
runs on either 40 or 80 column
displays.

Retail price for Multiplan ver-
sion 1.07 is $395. For more
information contact Microsoft at
I York St, Sydney NSW 2001.
(02)27-3571.



Computing Today INIEW'S

First prize

A final year Electrical Engi-

neering student at the
Queensland Institute of Tech-
nology,  Michael  Philippi.
departed on an eight-week ad-
vanced technology study visit to
the USA on June 18 as part of
an award for outstanding course
project work involving com-
puter aided design of a comput-
er-controlled digital tachometer.

Michael of Wynnum in Bris-
bane, will visit the Semiconduc-
tor Products Division of Rock-
well International at Newport
Beach, USA. Rockwell is the
prime contractor on the Space
Shuttle and a world leader in ad-
vanced technology.

The award valued at $6500
and including a Rockwell AIM
65-100 microcomputer, was do-
nated by Energy Control, Bris-
bane-based  distributors  for
Rockwell.

From L-R. Michael Phillipi, Dr John
Corderoy, Head of School of
Engineering, QIT and Ken Curry from
Energy Control.
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N\ S VENTECEN  The CCT 00 Inteliegent Terminal
for intellegent decision makers.

PECIFICATIONS
Keyboard
® Detachable, compacitive, typewriter-style keyboard
® N-key rollover with autc repeat capability
® 4 LED indicators for caps lock, on line, block mode and keyboard
lock/pratect
® Audible keyclick enable/disable
® Auta repeat enable/disable
® Keyboard lock enable/disable
® Repeat rate 20 characters per second
® 5 cursor control keys, 10 editing function keys with 14-key
numeric key-pad
Cammunication
0 Code: 128 ASCII characters
® Baud rate: 75, 110, 150, 300, 600, 1200, 1800, 2400, 4800,
9600, 19200
® Parity: odd, even, mark, space
® Operating Mode: full duplex, haif duplex or block mode
® Interfoce: EIA RS-232C or 20-mA Current Loop
Emulation
o LEAR SIEGLER ADM 3A ADM 5A, HAZELTINE 1500, ADDS
VIEWPOINT
Screen Presentation
® Disploy format: 24 lines x 80 choracters
® Display unit: 12-inch, non-glare CRT
® Choracter type: 7 x 9 dot matrix
® Refesh rate: 50/60 Hz
© Character set: 96 ASCIl characters, 15 graphic symbols,
32 control character symbols \
® 5 screen attributes: blink, underline, biank, reverse, dual intensity
® Cursor type: selectable slaw, fast blinking or steady cursor, block, . :
underline or invisible cursor ] . - + Sales Tax if applicable
External Control F.O.B. Ex-Sydney.
® Power on/off ® Refresh rate | ® EIA or 20-mA Current Loop
® Controst adjustment ® Holf duplex or full duplex ® Reverse video or standord video
® Baud rate ® Auto line feed ® End of ‘message
® Parity and dato format ® Auto new line ¢ Emulation mode

AVAILABLE FROM OFFICES AND SHOWROOM PARIS RADIO ELECTRONICS,
SHOP 1, 165 BUNNERONG ROAD, KINGSFORD, NSW 2032. TEL. (02) 344 9111. TELEX AA22579.




BARGAINS..BARGAINS..BARGAINS..BARGAINS
UNIVERSAL DOUBLE POWER POINT | ©®77, 11502 UNIVERSAL

TEST LEAD KITS . 1-9 10+  P18030 N AP SOLDERING

<. P10190 Lead Set ..§3.95 $6.95 $5.95 SR . IRON STAND

K R ’ 19 10
DON'T FORGET TO CHECK WE WILL GIVE YOU e . 35 s;s M
OUR STORE SPECIALS THE BEST DEAL ON 2 S — :

COMMODORE COMPUTERS DATA BOOKS, DATA BOOKS

PLEASE RING BERNEICE YOU WILL NEED THESE FOR SCHOOL
MN3001 PRI
(SCOOP PURCHASE FOR OUR KITS) FORPB%%FBEL%TON CE FAIRCHILD CMOS $9.95

NATIONAL LOGIC TTL $9.95
- 19 10+ {5 $8951805 NATIONAL LINEAR | $950

0. ELECTRET MIC INSERTS NATIONAL LINEAR Il $9.50
BUCKETTQHE;%%%% $12.95 $10.95 | Shr PINS FOR EASY NATIONAL CMOS $9.50
SAVE. SAVE. SAVE, BOARD INSERTION NATIONAL LINEAR APPLICATIONS ~ $14.50
EX1 IC EXTRACTOR CHASIS PUNCH SET

(WE KNOCK A HOLE IN THE —

19 10-99 OPPOSITION'S PRICES HI_ &
$1.25 $1.10 ON THIS ONE) $16.95 ‘6:*"
DON'T PAY TOO MUCH T
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HAVE TO PULL THEM OUT. 1.9 10+ CAT. No. COMP. OUR o - s
No. HOLES PRICE PRICE (AS USED IN YOUR STANDARD COIN OPER-
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2K OHM MULTIMETER P11005 40 895 $5.95 YEARS' OF SERVICE AS USED BY THE PRO-

11 RANGES POCKET SIZE &% PI1009 840 1485 $10.95
& PI1012 1680 27.95 $19.95 BENORABGEEAIORE o

P11015 2420 45.00 2 WAY (2 MICROSWITCHES)  21-50  18-50
—~— 4 WAY (4 MICROSWITCHES) 23-50  19-50
SPECIFICATIONS S : DIP SWITCHES 4 WAY $1.00
11 RANGES g A . 5P 8 WAY $1.50
DC VOLTAGE: 0-10-50-250-1000 volts : Loy AA NICADS 19 1099 100+
2000 ohms/volt ; ™ 1-75 1-60  1-50
AC VOLTAGE: 0-10-50-250-1000 voits : HALF HEIGHT NORMALLY $2.50 EACH

2000 ohms/volt " 5" DRIVE SPECIALISTS
DECIBELS: —10 TO +22dB in four ranges H

i BARE  WITH BOX
OHMETER: 0-10 k/ohms, 0-1 megachms : BARGAIN HUNTERS CORNER
DC CURRENT: 1-100mA MITSUBISHI ORIVE ~ +PS. (GET YOUR BIG GAME HERE)

NORMALLY $14.95 M4851 S00K BYTE  $329.00  $369.00 THE STING DISK FOR MICROBEE™ 50 only in
THIS MONTH $9.95 Md4853 1M BYTE $359.00  $399.00 stock WAS $395.00 NOW $195.00 GET IN

- ‘ M4854 1.6M BYTE  $399.00  $439.00 QuICK
FREE CHART ON WHAT THEY FIT. CHARGE g1 e 200,00 ‘
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ING THE BATTERY FOR FiVE MINUTES WORK. B91 $349.00 g%ggg NEON TEST SCREWDRIVER

19 10+ B92 $439.00 WE HAVE ZAPPED THE PRICE TO 75 CENTS
T ALL DRIVE PRICES INCLUDE SALES TAX

S61212° 120 80 € COMPUTER CABLES OUR NEW RANGE OF OSCILLOSCOPES

I i | QUARTZ CRYSTAL CLOCK is in stock

AG13/LR44 €3
AG12 tR43 1 gg (758 MOVEMENT 15 MHz AC-DC PORTABLE $695.00 Including Tax
- Very compact and reliable

HI WATT BATTER'ES -Sel’slaning one-second stepping motor has strong 20MHz Dual Track $495.00 lnclud!ng Tax
WE JUST LANDED A TONNE OF THESE LITTLE torque 45MHz Dual Track $995.00 Including Tax
"HEART" STARTERS TO CHEAP THAT YOU - Powered by 1.5V AA battery that lasts for a year Probes are extra at $29.50 each
- Supptied with two sets of hands, one short and one long BUY IN LOTS OF 10 AND SAVE
CAN THROW THEM AWAY AFTER USING THEM :gﬁ:g:‘e:(?:;;m%"':‘%agggscv PIC A PAK SPECIALS
ONCE IF YOU WANT TO 19 10+ g:;v:fellete with data sheet. instructions and wall hanger 102SJ49 for  $49.00 10 74C926 for $59.00
AA 15¢ 0 Cat. XC-0100 10 2SK134 for $49.00 102732for  $49.00
- : ) 102N3055 for $7.50 102764 for  $79.00
C 20c 15d N7 10BUX80 for $39.00 1074LS245 $12.00
0 25 20c $14.95 ¥ 10BD139for  $3.90 104164 for  $69.00
9v 40c 30¢ 10 BD140Ef0r $3.90 18 Ld%) 'orDELU)%g 90
™. 10 RED LEDS 5mm .90 10 H1044
(SL?NLF?EEE E&,’g{“gﬁ‘}cs PLUGS o =7> | 10 GREEN LEDS $1.40 METAL CASES for $49 50
ABSOLUTE TOP QUALITY) X LINE FILTERS 3 Ahg;Z:g VAC g \__)
9 10-99 100+ . .
$6.95 $5.95 $4.95 JUST ARRIVED
NORMALLY $14.95  (OUR OQPPOSITION T0O3 HEATSINK - NEW DIGITAL MULTIMETER
CHARGE UP TO $19.95. ARE YOU PAYING h . "
700 MUCH FOR OTHER PRODUCTS FROM S0 soc  Tee BUTTON > v¥g) AN
THEM AS WELL.) CONTROLS /o0~
BUT UNDER . ) 10+
$60.00 2.9

Errors and Ommussions Excepted

ROD IRVING ELECTRONICS POSTAGE RATES

425 High St . Northcote 3070 (03) 489 8866 (03) 489 8131 $1-59.99 $2.00 $10-24.99  $3.50
48-50 A Beckett St Melbourne (03! 347 9251 $25-49.99 $4.50 $50-99.99  $6.00

$100-199  $8.00 $200-499  $10.00
$500+ $12.00
Mail Order and Correspondence
P O Box 235 Northcote 3070 (Al above charges are tor surtace mail ang some
heavy items will vary from these rates.) weicome here
Cert. post for orders over $100 inciuded “free
Reg post tor orders over $200 included *free

. 5 Account orders from schools. govt depts . pubiic co's . gratefully accepled Min order amount $20 00
Mail Order Hotline (03) 481 1436 ; foad Frex

To Order By Phone

(or amin 85 00 accounting charge will apply ) Comet Road Freight. Airmait etc. are extra.




8 PEN MULTI COLOR
PLOTTER

at an affordable price

—

I\ ——
\¢_/ N t' | A-3 Type Digital Plotter
ationa VP 6802A

1. MULTICOLOR HIGH
SPEED PLOTTING
EIGHT COLOR GRAPHICS A

450mm/sec
(18 inch/sec)

The high plotting speed of 450mm/sec
(18 inch/sec), the variety of pens (fibre, ball
point, plastic tip) and colors allows great
versatility in the creation of graphs.

2. SIMPLE PROGRAMMING
A VAR N

RIETY O
CTIO

The high level of intelligence built into this
Digital Plotter greatly simplifies the program-
ming required to generate the complicated
engineering drawings or business charts.

3. RELIABLE PAPER
SECURITY

The highly reliable, electrostatic paper-
holding method guarantees secure paper
holding. which is applied by simple switch
operation

f—@_—l

a

Scientific Devices Australia Pty. Litd.

4. QUIET MOVEMENT AND
SAFETY
O

O RUC
U NARE P

PROTEC( /| D

The detachable plastic cover assures
durability and safety while suppressing the
movement noise substantially.

5. CONTINUOUS
PLOTTING

AUTOMATIC CHAR

ADVANCE “OPTION”

By combining the automatic chart advance
option, this plotter can function in a totally
unattended mode. This makes it possible to

build up fully automatic drawing system
which does not need any human care.

6. COMPUTER
INTERFACES
[THREETYPE" |

Eight bit parallel, RS-232-C and GP-IB
interfaces are able with VP-6802A. The
above interfaces allow the plotter to be
used as a computer graphics device as well
as an instrumentation graphics device.

2 Jacks Road. South Oakleigh Vic. 3167 Phone: (03) 579 3622
31 Halsey Road. Elizabeth East. S.A. 5112 Phone: (08) 255 6575
559\ Willoughby Road. Willoughby N.S.W. 2068 Phone: (02) 95 2064

CICADA
300 Baud

DATA MODEMS

e CICADA 300

e CICADA 300T
with telephone

e CICADA 300
for use with
Commodore 64
and Vic 20
computers

CENTRE INDUSTRIES
C ELECTRONICS &
=— TELECOMMUNICATIONS

—— EXPERTISE

187 Allambie Road,
Allambie Heights,

NSW 2100.

P.O. Box 184, Brookvale,
NSW 2100.

Telephone: (02) 451-5555
Telex: AA22671

Dealer enquires
welcome.
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HAVING BEEN programming for several
wecks now on the new British-made
Memotech MTXS00, 1 still find 1 am only
scratching the surface of the graphics and
sound possibilities of this quite compact
and very light piece of computing machin-
ery. Manufactured ncar Oxford in the
UK. it is obvious that a great deal of
thought has gone into the design of this
Z80-based machine.

Available in two models. one has the
choice of 32K or 64K (the MTXS512) of
RAM as standard, with a whopping 512K
as the upper limit using optional exten-
sions. This is accomplished by “paging™.
This fucility also allows the MTX to oper-
ate in the normal BASIC mode via
monitor/interpreter in ROM from address
0000, or in a CP/M mode where RAM oc-
cupies these lower addresses. An addi-
tional option is ‘silicon disks" which are
RAM boards that emulate a disk configu-
ration but operate much more quickly. Up
to 32 megabyres of storage may be ob-
tained using this feature

A most important attribute of the MTX
is that vidco RAM occupies a separate
16K from that of the user: i¢: virtually all
of RAM is uscable by the operator. a fa-
cility not offered by many other economi-
cal computers. (This does have a slight
disadvantage insofar as making video
RAM less accessible)
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The microprocessor is a Z80A, operat- |
ing at 4 MHz. The MTX has been de-
signed with CP/M as a final objective so as
to take advantage of the vast quantities of
software available. For this configuration
one has the option of using either floppies
or Winchester disks for mass data storage. |
At this clock speed, the Z80A of the |
MTX is somewhat faster than the Commo-
dore 64's 6502 processor in BASIC pro-
grams, but not quite as fast as that of the
BBC.

Since this computer only appeared on
the UK market late last year, and recently
in  Australia, much of the peripheral |
equipment is still in the process of being
relcased. However, already there is a
range of both hardware and software
avatlable including a word processor and
an exlensive range of games. Although my
contact with the word processor has only
been short, it seems adequate for most re- |
quirements. being based essentially on the
popular “Wordstar™ format and providing
the normal menu-driven editing facilities.

As a "Zardax-ophile’. | am hopelessly
biased in commenting.
Memotech’s  version  of  Frogger. '

“TOADO". comprises some 8K bytes of
assembly  language programming. The
Chess 1ape is particularly detailed. taking
105 scconds to load. even at the MTX's
very fast cassette rate of 2400 baud. The

baud rate is adjusted by POKEing a loca-
tion in RAM, given by the list of system
variables in the manual. (A niece of mine,
although unable to beat the machine, was
able to extend the MTX games to several

| hours. A tutorial is also included.)

Graphics use
As a personal application, 1 have been
able to utilise the extensive graphics capa-
bilities in several arcas of electronics prob-
lems. Multicolour graphics of load line
analysis for a transistor amplifier, as well
as the circuits themselves, were easily ob-
tained from BASIC by usc of such stand-
ard commands as CIRCLE, PLOT, LINE.
Similarly, using the 100-hour in-built digi-
tal clock. I was able, in a few instructions
to program the MTX to display an ana-
logue clock face with the position of the
hands being updated each minute

There are two graphics modes; text and
multicolour, which can be controlled via
assembly language or the BASIC com-
mands provided. These include the GEN-
PAT command for made-to-order sprites
or characters. and others to control their
movement

There are 31 planes on which the sprites
can be placed. with a foreground and
background plane behind these. It is also
possible to control the framing by « VIEW
command which controls the window onto



these visuals. Display control is by a TMS
9918 chip.

With the virtual text and graphics
screens which one can set up on the MTX,
it is possible to switch between textual and
display material under simple program
control. Contributing to this ease of inter-
action is the built-in text handling lan-
guage NODDY which is also accessed
from BASIC. This language operates via
virtual text screens, treated as pages which
can be called by simple NODDY com-
mands. Possible applications would in-

clude programmed learning material,
providing text in accordance with re-
sponse.

There is also the option of changing the
character font 10 various foreign language
alphabets

Sound
Sound capabilities are amongst the best
around at the moment. The chip used is the
74689A (three tone channels and one
noise), as used in the BBC machine, but
MTX BASIC lacks the ENVELOPE
command. However, programming sound is
far easicr than with such computers as the
Commodore 64, which has the more power-
ful SID chip, but a weak interpreter.
Envelopes may be implemented on the
MTX, using normal BASIC commands.
There are two SOUND commands, one

COMPUTER REVIEW

BLACK MAGIC

The Memotech

Lance Wilson

The Memotech MTX500 has enjoyed a successful launch in
the UK and is now available here. It has some unusual
features not found on machines around the same market

price. Worth a considered look.

Processor
Clock
ROM

RAM

Video RAM

Languages

Keyboard

Display

170

Options

Price:

Supplier

MEMOTECH REPORT SHEET

Z80A

4 MHz

24K

32K (MTX-500), 64K (MTX-512)
16K (does not rob user RAM)

MTX-BASIC (with MTX graphics)
NODDY (11-command, easy-learn language)
Z80 Assembler

79 keys, numeric keypad and eight function keys

24 lines of 40 characters
Up to 16 colours
Up to 32 sprite characters

Cassette port (2400 baud max speed)
Parallel 'O port

Two joystick ports

Audio output

Composite video output

RF output (for TV set)

ROM cartridge port

Centronics printer port

Communications board {two RS232 ports). ‘Oxford Ring' links up to 255 units
PASCAL and NEWORD (W-P) on ROM (for MTX-512)

80-column colour card

RAM expansion to 512K

Floppy disk systems: single and twin 500K drives (CP/M, with 80-column colour card,
NEWORD and SUPERCALC)

Hard disk system: 10, 20 or 32 Megabytes

Silicon disk: 256K RAM that operates as a super fast disk

MTX-500: $699 (32K)
MTX-512: $849 (64K)

Interfaceware, PO Box 214, Lindfield NSW 2070. (02)46-4374
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with the three parameters of channel, fre-
quency and volume which is useful for
slotting any bursts of tone into games pro-
grams, for cxample

The other command has seven parame-
ters. the additional ones being frequency
and volume gradients, plus duration and
chaining. With this very functional com-
mand and a bit of arithmetic, one may
casily string an cnvelope together. Having
recently purchased a piano-type keyboard,
I am currently working on having the
MTX work as a fully programmable syn-
thesiser.

Sincc some of the parameter ranges
mentioncd in the manual scem to be in
crror. a bit of experimentation is warth
trying when using these commands.

Probably the aspect of the MTX that
most qualifics it for criticism is the BASIC
intcrpreter. being a somewhat primitive
implementation using “LET" in its assign-
ment statements. The number of com-
mands is also rather mecagre. (except in
the arca of graphics). when compared with
common benchmarks such as Tandy's Ex-
tecnded Colour BASIC or the regular Mi-
crosoft implementation. One  command
sorely missed is line renumbering. How-
cver. a uscful programming facility is that
the user has the option of cntering ab-
breviated versions of commands. Using
Memotech’s example:
if x =5 1.g.500

5 THEN GOTO 500

comes up as
IF X =

Manual

The "BASIC Tutor. Reference & Opera-
tor's Manual™ has a very adequate techni-
cal description and explanation for the use
of graphics and sound commands but
tends to be insubstantial as the claimed
“BASIC tutor”™. The first mistake was
probably in the concept of a “combine
cverything™ book rather than segmenting
the various sections of the title between
three different covers.

By splitting into scctions. the task of re-
vising (or cven scrapping and rewriting)
various arcas would have been made casi-
cr. to the user’s ultimate benefit. This
manual does need a rewrite. with more in-
formation required on those arcas where
the programmer can take advantage of the
machinc’s obvious strengths.

For a strt. there should be a section on
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utilising the ROM subroutines and ma-
terial on directly accessing video RAM
from BASIC. Since an emphasis of design
has been ease of assembly language pro-
gramming via BASIC, it seems a little
shortsighted not to have provided exten-
sive documentation for its use. But then,
manuals with most machines are a whole
lot worse.

Nevertheless, it is reassuring to sce that
in the various UK computer magazines, a
substantial amount of independant writing
on the Memotech by authors such as
Keith Hook (cg: in Personal Computing
News) has alrcady appeared.

A significant factor in buying a com-
puter should be the quantity of backup lit-
craturc available and articles by such eru-
dite and knowledgeable writers as Hook
are an important aid in getting the most
out of any computer. Much of the ageing
BBC computer’'s success has been due to
the enormous numbers of books and
magazine articles that it has inspired. This
can bc an important aid in getting the
most out of any computer. Much of the
ageing BBC computer’s success has becn
due to the enormous numbers of books
and magazine articles that it has inspired.
This can be thought of as one cxample of
the importance of sofiware in choosing a
computer. It is this factor (as well as its
powerful BASIC) which keeps the BBC
from sliding into overpriced obsolescence.

The atorementioned BBC BASIC is a
dialect that Acorn wrote for its BBC ma-
chinc which provides an element of struc-
ture and facilities not so far equalled clse-
where in this language. Unfortunately, the
BBC is currently somewhat overpriced.
particularly in Australia.

Since assembler operates many times
faster than BASIC, it is an essential for
usc with any fast-moving display. Obvious-
ly. this immediately means gamies to most
of you. but applications graphics that plot
anything on the screen in a slow. laborious
fashion have limitations. (Ever scen an
Apple circuit-drawing program in action?
Take your sandwiches).

Black mark to Memotech for not follow-
ing that same route as Acorn and putting
a large effort into BASIC interpreter
development rather than only relying on
CP/M to provide the wherewithal. Tt is in-
teresting to note that lan Sinclair. the fa-

mous Clive's brother, has already added
the Memotech to his range of introductory
books on computer programming.

For the serious

For all the inadequacies of the BASIC,
the facilities available for the serious ma-
chine-level programmer are second to
none. 1t is possible to incorporate assem-
bly language subroutines into BASIC pro-
grams by just typing:

ASSEM <linenumber>

at the appropriate stage, keying in the
necessary code, and returning to BASIC
at the next line.

For debugging purposes there is access
to memory locations and registers via the
PANEL command, which also incorpo-
rates a disassembler to translate the ma-
chine code into assembly language. Thus,
one is able to write a program just one
level away from machine code, assemble
it, and check its operation by single-step-
ping through each instruction, viewing the
effect on registers and memory as you go.

It is probably as a splendid graphics ma-
chine with a powerful built-in assembler
that the Memotech achicves top rating
over many another computer in the under-
$800 price range.

One problem encountered, for which
clarification is being sought from Mcmo-
tech, is that commands for locating code
at particular memory locations do not
seem 1o operate as the manual states.

The Memotech. because of its many an-
cillary facilities such as the Assembler and
the PANEL instruction. plus its capacity
to be expanded to a full CP/M system, can
be recommended to the scrious (ic: ma-
chine code) neophyte programmer. as well
as the businessman looking for a versatile,
innovative system.

It is more state-of-the-art as an 8-bit
machine than its somewhat cheaper com-
petitors, such as the Commodore 64,

Tandy Colour Computer or the Atari

800XL. It is potentially more powerful
than those of its competitors with vaguely-
defined limitations of compatibility. such
as the pseudo-Apple Dick Smith CAT (ie:
which Apple software will it run. like Zar-
dex. and what accessorics does it need to
do it?).

Those in the computer marketing game
who are cver ready 10 push the latest
N-bit  microprocessor  would  generally
prefer that the customer forget the adage
“software first. hardware sccond™. How-
cver. CP/M. Apple and 10 a lesser extent
Tandy. Atari and Commodore. are the
most prolific sources of applications soft-
ware (and textbook backup) for those who
would have their computer perform usctul
functions. without cxtended forays into
obscure and difficult programming.

Until the IBMs and look-ulike challeng-
ers. as well as MSX BASIC muchines such
as the Spectravideo. have been around for
two or three years. they will have a mea-
surc of difficulty in competing with CP/M
tor breadth of availuble software
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Pascal and beyond

Although the BASIC Icaves something to
be desired, Memotech has a Pascal option
This language, for the past ten years. has
been the darling of academics who have
been saying (and saying and saying) that it
was the coming innovation that would
sweep all other languages away. Since
Memotech’s implementation has only re-
cently become available [ have not had
the opportunity to investigate it; hopefully
it compensates for certain of BASIC's
weaknesses.

Memotech’s Pascal comes in a ROM
pack, as does their FORTH. Because
RAM can be slotted into page zero and
the ROM can be extended, it is possible
that independant software designers will
supplement the interpreter with tape or
disk languages similar to Simon’s and BC
BASIC available for the Commodore 64.

Hardware aspects

The keyboard is of a very high standard,
set in a compact aluminium assembly
which has the appearance of a professional
terminal, similar to those appearing in so
many offices these days.

Apart from its pleasing appearance. the
black, satin finish has the practical spinoff
of a greater heat radiation coefficient, re-
sulting in more efficient cooling. assisted
by the aluminium construction

The MTX is so light and compact that it
could almost double as a portable termi-
nal, although the length somewhat pre-
cludes this

A most annoying fault encountered on

my particular machine is that certain keys |.

have a degree of bounce if not hit careful-
ly. Thus, *O" as in “LOAD" produces
displays such as “LOOAD" or
‘LOOOAD", resulting in extra effort and
concentration being required at the key-
board. Probably this could be climinated
by POKEing a location in RAM to extend
the time interval between which the keys
are strobed. but such information is not
easily available. In other respects the key-
board sets a standard that other manufac-
turers should certainly follow. convenience
being of the first order. with divisions of
alphanumcric. cight function keys plus a
numcric keypad with shifted screen editing
functions.

Interfacing to the real world is provided
by several ports: although RS232 is not
built in as standard. the communications
board option provides two of these and is
fairly incxpensive

Thereare two joystick ports which are
wired to the Atari standard: printer con-
nection is via a Centronics port

There is an independant audio output
for connection to a sound sysicm

One cun view on cither a TV or a moni-
tor. the tatter being via composite video
signal: both are casy to read on the 40-col-
umn display. RGB output is an option
which comes with the 80-column bourd
(100 UK)

MEMOTECH BASIC

Command words

INPUT ATTR BAUD ELSE
LIST COLOUR CLOCK STEP
LOAD ADJSPR INK CSR
PRINT MVSPR PAPER DIM
ouT SPRITE EDIT GOsuB
POKE CTLSPR GOTO LLIST
READ NODE IF NEW
SOUND GENPAT LET ON
PLOT RANGLE LPRINT PANEL
CODE WINDOW NEXT RETURN
OFF RESTORE NODDY SAVE
TO SELECT PLOD DRAW
REM EDITOR PAUSE FKEY
CLS DSl RAND THEN
ASSEMBLE AANGLE RUN CONT
AUTO SNDBUF STOP CLEAR
VS ARC VERIFY DATA
CRVS LINE CIRCLE FOR
Operands
+ > <

1 < <>
» -
Functions
AND ASC PI SQR
ABS RND OR USR
EXP NOT ATN LEN
SGN CcOs LN MOD
TAN INT SIN
VAL PEEK INP
Strings
CHR$ RIGHT$ TIME$
LEFTS$ INKEY$ GREADS$
MID$ STRS$ SPK$

The MTX character set

Aside from the normal character set, the MTX-500 provides fonts for all the special
letters and accents used in: English, American, French, German, Swedish and
Spanish. However, there is a corresponding loss of certain mathematical and

punctuation symbols.

Provision exists for mounting the com-
munications board and an extension RAM

inside the MTX keyboard chassis Options
such as the 80-column board would nor-
mally mount within the disk drive cage. A
light pen input is also available on this
particular board.

Further embellishing the mooted role of
terminal is the “Nodc/Ring System™ op-
tion which is only bricfly detailed in litera-
ture accompanying my own machine.
Modems and driving software should

| shortly be available and thus the MTX has

prospective applications in office or cduca-
tional networks. as well as providing com-
municalions access

The price of the Memotech in Australia
is about 35% higher than its UK pound
cquivalent. Not much when freight. duty.
tax and the provision of local back-up is
taken into account. Thus the Memotech

| price structure here can be seen to bhe a

very fair one. Although the full CP/M sys-
tem is not cheaper than equivalent Asian
cquipment. the MTX has alrcady cstab-
lished a position in terms of the literature
available: obviously it will still be around
in two or three yeurs when many of its
competitors are but a memory.

For u machine costing not much more
than half the BBC. the MTX packs a lot
of clout. -
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MAIL ORDER MAIL ORDER MAIL ORDER

RITRONICS WHOLESALE PTY LTD

COMPUTER PAPER 9" x 11" 2000 SHEETS $29.50 + TAX A BOX.
1st floor 425 High St. Northcote 3070 (03) 489 7099 (03) 481 1923 Telex AA 38897

BULK DISCOUNTS AVAILABLE
YOU WILL NEVER HAVE TO PAY FULL PRICE FOR COMPONENTS AGAIN

Wholesalers, Retailers, DEMs Please ring or telex for quotes. THIS MONT1H'§ S:’OEC'ALS
MAIL ORDER TO P.0. BOX 235, NORTHCOTE 3070. C NICADS 3.50 3.316

Ma851 500K $260  tax. D NICADS 7.90 7.00

M2896-63 THE MITSUBISHI RANGE OF DISn DRIVES
Simiine 8- Disk Drive. Double Sided. Double Density No AC Pawer required. 3ms track to G REAT FLU PPY DISCUU NTS
track. t.6 mbytes untormatted. 77 track side 10° bdt soft error rate
$525 + lax Box & Power supply to sult $105 + tax VERBATIM DISCS Per Box
mM2804 . | 5 YEAR DATALIFE GURANTEE . of 10
'il:r\'cézrdns'z:}mg"e:nv7e7, l[')ao::l:lds;de‘so.d:r(:;'dee'r'mos:rzmgms track to-track access. 1.6 MD525-01 Single Sided. Double Density soft sectored $27.50
D ' 3 ' | MD525-10  SSDD 10 Sectors 40 Tracks ; $35.00
$525 + t B. P ' ly $105 + ¢, =
e ax Box & Powe. supply X MD525-16  SSDD 16 Sectors 40 Tracks ] ; $35.00
Simiine 5'." disk drive. Double sides, double density. 96 track.inch. 9621 bitssinch. 1.6 MD550-01 Double Sided. Double Density $41.00
mbytes unformatted. 3ms track to track access. 77 track:side MD550-10 DSDD 10 Sectors 40 Tracks $41.00
— R i L O | MD550-16  DSDD 16 Sectors 40 Tracks $41.00

Sfimhne 5'. " disk drive Double sides. double density 1 mbyte unformatted. 3ms track to MD577-01 SSDD Soft Sect 80 Tracks $41.00
track. 80 track side, 5922 tuts inch, Steel band drive system — MD577-10 SSDD 10 Sectors BO Tracks r $47.00
$295 4 tax. Box & Power supply $75 + tax /oﬁév MD577-16  SSDD 16 Sectors 80 Tracks el T $47.00
B ul - ND MD557-01  DSDD Soft Sect 80 Tracks el 1 $43.00
S MD557-16 DSDD 16 Sectors 80 Tracks $43.00

LINEAR REGULATORS  2n3055 CE 4 verBATIM

e I B 1 2.1 FD32-1000  Single Sided. Single Density ~ "ard sectored $33.00
UA317UC 1.20 BUX80 280A CPU FD32-8000  Single Sided. Double Density $54.00
UA494PC 260 2N3771 780 3 FD32-9000 SSDD Critically Certified $53.00
‘x;gg’c “5 5 gzg;;g 0 FD34-1000 Single Sided. Single Density soft sectored $31.00
e A : 340| FD34-8000 Single Sided. Double Density $51.00
UA7805UC 0.60 FND507 . 0 FD10-4008 Double Sided, Single Density $59.00
UA7808UC 60 MANT4A FD10-4015 Double Sided. Single Density $59.00
g:;g;gsg mg% 90 | FD10-4026  Double Sided, Single Density $59.00
UATB15KG 20 Ng %3 FF32-2000 SD FLIPPY FLOPPY $62.00
UA7815UC 50 BDVS4B 2 FF34-:2000 SD FLIPPY FLOPPY $62.00
UATB18KC BDV65B DD32-4000 Double Sided, Double Density ~ hard sectored $53.00
ey o e ' 0034-4001  Double Sided. Double Density $41.00
UAT824UC . . D34-4008 Double Sided, Double Density $41.00
UAT8LOSAWC ( DD34-4016  Double Sided, Double Density $41.00
gﬂglél‘%l[«)::vc 02 52501 DD34-4026 Double Sided, Double Density $41.00
UAT905KC )02 $4 Single Disc Packs 10% Extra

UAT905UC 8 ALL PRICES +20% S.T

UAT7908KC 2 .45

UAT7908UC 5 8 DIRECT IMPORT RESISTORS

UA7912Ki .
UATSIZUE YaW Carbon Film E12 Values

UA7915KC 1.2 *t per hundred per thousand
UA7915UC 50 $4.00/1000

sh.:,EEh(A:?ARLYs 5 YaW Metal Film E24 Values

HYBRID REGULATORS iy PR e
g:gggg Sid 5950 :7C16 CMOS PROM (
UATGHOSSC 5AS 002 32 CMOSPROM ¢ $0.30 W Carbon E12 Values

ASY 9056725 2Kx8 RAM . per hundred per thousand
UA78H125C 5A12V 2716 50 ° $3.00/10
UAT7BHGSC 5A variable 9027732 .
UATIHGSC Soae

UATBPOSSC 5A10v 4164 RITRON
TRANSISTORS At , 0l +Low Price *High Quality *12 Months Warranty
1 .

1791 ) . L
BD140 1793 0 $0.45 Dual Trace Oscilloscopez P
MJ80Z 280 CPU 3340 7405367 $0.40 2 q
Model

‘i)
SCOTCHCAL RANGE OF PHOTOSENSITIVE g e ‘/C n'f..,b‘mg’.-
PRODUCTS. persteet persor 1mV/div ' :

Red on Aluminium 250mm x 300mm $6.50 $4¢ 10sh,
Red on Aluminium 300mm x 600mm $48.00

SiachiopAlumuium Z20mm xA00mm 1 §OD COMPLETE MODEL RANGE SPECIFICATION CHART:
SIG TRIG

MAIL ORDER

12
w
Q
o«
o
=
<
=

1Ll

MAIL ORDER
H3QHO VN

Black on Aiuminium 300mm x 600mm £.0

Blue on Aluminium 250mm x 300mm $6.50 $45.00 TAX CAT

Biue on Aluminum 300mm x 600mm ( ‘ X 3 MODEL SCREEN SENS DEL DEL B'WIDTH T'BASE EXEMPT NO.
645

Reversing Film 250mm x 300mm 1 150mm  tmv Y Y 45MHz 02uS 05Saiv $895.00 Q12110
Reversing Fum 300mm x 600mm 8 620 150mm  S5mv N N 20MHz 05uS 05Salv  $425.00 Q12105
Reg on wWhite Plastic 250mm x 300mm : 6155 95mm 5mv. N N 15MHz 0 5u$ 05Sdiv  $615.00 Q12100
Black on Yellow Plash 250mm x 300mm

Black on While Plastic 250mm x 300mm
Blue on White Plastic 250mm x 300mm POINTS TO REMEMBER: Direct Import

Green on White Plastic 250mm x 300mm Ex Stock Flat Face internal Graticule Screen
1 Lure Developer |? Month Warranty On View at our 2 Stores

250mi Developer High Quality Components Qur Eighth Year of Business
Scoich Ciear Finish 368gm Aeroso .

All prices plus Sales Tax Dealer and Trade inquiries welcome ALL PRICES PLUS 20% TAX. TRANSISTORS PLUS 32.5% TAX.
Please note full ranae of products are avaiable on order MIN POST $3.00 Heavy ltems Extra

Please contact Peter Jones on (03) 489 7099 for further information FA | RC H | LD DlSTR | B UTOR S

RITRONIGS WHOLESALE PTY LTD

MAIL ORDER to PO Box 235, Northcote 3070 Victoria. Minimum MAIL ORDER $20.00

MAIL ORDER MAIL ORDER




Introducing

VMEMVIOTECH

AWorld
Apartfrom
the Ordinary.

48K (MTX500), 80K (MTX512),
EXPANDABLE TO 512K RAM

Take a close look at the MTX 512 and MTX 500; which
begins with the sleek black metal housing, the design
is elegant in its simplicity. Remarkable for the power
and complexity it represents.

MTX 512, 64K. MTX 500, 32K. USER RAM built in,
with total expansion to 512K. And that doesn’t
include 16K of dedicated VIDEO RAM.

Speaking of video, the MTX starts off where other
micros end up. Vivid screen capabilities with

256 x 192 pixels interference free high reolution
graphics. 16 brilliant colours and 32 programmable
sprites. Also the MTX has 8 separate definable
windows on the world. Thus, you can manipulate
spread sheets on the MTX and see the impact of
changing variables in graphics at the same time.

Far from ordinary as well are the built-in system
outputs that come standard on the MTX. The
Centronics parallel printer port. the two
industry-standard joystick ports. The uncommitted
parallel I/O port. The Cassette port with 2400 baud.
Separate TV and Video Monitor Ports. The 4 channel
sound hi-fi output. Plus a ROM cartridge port,
optional twin RS232 ports on communications board.

SERIES

INTERACTIVE LANGUAGES AND

ROUTINES — A LOOK AT THE WAY

ALL MICROS WILL ONE DAY
PERFORM.

With the MTX, you can create and manipulate programs
using four different languages interactively through the
FRONT PANEL DISPLAY.

Housed in the MTX’s 24K ROM is MTX BASIC “Extended
Basic”, MTX GRAPHICS, MTX NODDY an 11-command
“Easy Learn” Language for children, ie “LOGO"” and
MTX Assembler, enabling programming in assembly
language. Assembler/Disassembler tied to basic provides
kevboard access to Z80 CPU STORAGE locations memory
and program PASCAL FORTH are also available in ROM
packs.

Also, a numeric keypad, eight

Abbreviated basic commands,

dual function keys.

built-in Syntax verifier.
Automatic cursor-honing to
errors, auto-line numbering
and automatic scrolling.

The 160 MEGABYTE CONNECTION.

Unbelievable expandability. Z8B0A Processor running
at 4MHZ. FDX Floppy disk system single and twin
500K disk drives operates in CPM 80 Version 2.2 MDX
HARD DISK system, 10, 20 or 32 Megabytes. SDX
SILICON DISK (256K). Dramatically increases the
efficiency of proven eight bit CP/M SOFTWARE to the
speed of 16/32 BIT SOFTWARE levels and greatly
reduces disk wear.

SYSTEM provides up to 160 Megabytes of storage
capacity via twin RS 232 C. NODE Software and
OXFORD RING Communications Network which links
255 units.

WORD PROCESSING PACKAGE

FROM ONLY $1,199 (EX. TAX)

The package includes A MEMOTECH MTX 512. The
powerful NEW WORD (TM) Professional word
processing software in ROM CARTRIDGE PLUS A
correspondence quality printer, exceptional value.

A LOOK AT THE PRICE

There is one simple Equation for pricing, tne more the
engineering, the lower the cost.

MTX 500 (48K) ONLY $616.00 (Ex. Tax)
MTX 512 (80K) ONLY $745.00 (Ex. Tax)
SOFTWARE FROM ONLY $19.95

Make no mistake. When you turn this page, you’ll be
returning to a world very different from this one. A world
in which all microcomputers will suddenly seem very
ordinary.

For more information and the location of g€

g ptinsy )
your nearest dealer,contact mter[ace"’

P.O. Box 214, LINDFIELD, NSW 2070

or PHONE (02) 46-4374,

the sole Australian distributor for MEMOTECH.
DEALER ENQUIRIES WELCOME.

SERVICE NATIONWIDE



KNOW YOUR
COMPUTERNUT

IT HAS LONG been a fascination of mine
identifying computer owners by the envi-
ronment they program (or ‘hack’) in and by
the personality traits they exhibit in said
environment.

On a recent visit to a nearby system, the
detaying stench of week-old pizzas and sala-
mi-soaked carpet revealed to me a true pur-
veyor of the age-old belief that computing
precedes all evils. Interesting to note was the
chaste state of the hardware — sparkling
clean with listings well filed and disks
locked with labels (gasp!) updated. Exhibit-
ing startling contrasts of personality, we
shall label this individual “Real Program-
mer, Class 17, or simply, RP1 (t0 employ
the acronym form, of which computer peo-
ple are so fond).

Near RPI 1 found a hacker of a different
nature. Given to arguing a lot, this type, in
order to save money, has his system talking
via jam tins and wet string over the back
fence at 50 baud to a like soul. This individ-
ual is totally different and can only be
labelled a ‘Hacker, Class 1’. A classic case
where hardware is unimportant so long as it
works and the disks can’t be seen through.
He has an introverted nature and won’t
even speak to the dog lest it asked him a
question. But at the keyboard — a whiz/
His environment is unique. To minimize
labour, every peripheral is stacked on top of
the other in a room that makes the average
broom closet look huge. It is specifically
designed to house a system and a person.
No more. It has about ten locks on the
paper-thin door as a safeguard against pira-
cy. The floor is a myriad of old listings,
supposedly in a logical order on the Coke-
stained carpet, now impossible to see under
the pile of footworn paper. The H1 writes
machine code at a huge rate, completing a
program in two hours flat (regardless of its
complexity) and prefers to debug it months
later. The software he has sold is never
pirated and pays for a box of disks a year.
He never smokes or drinks and drives other
hackers to suicide with his never-
ending borrowing of their magazines.

H1 and RP1 types have only one thing in |

common: they wear T-shirts!
Well-dressed hackers are different. Their
system room has a floor unstained but lit-
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tered with shirts, pants, ties, socks and
shoes, invariably strewn over a floor heating
vent. The room is normally huge and the air
cold. Such individuals crave money and talk
of very little else. They can be observed
sleeping in computer club meetings pre-
tending to be waiting for someone to
employ them on a consulting basis. They

normally have pagers which they beep to
check if they still work. We shall call this
Herbert:'Dressing Programmer, Class 1°.
The DP1 is often confused with the DP2
a man of achieved ambition who also sleeps
in strange places. DP2 actually knows things
and people. He has a pager which is turned
off when he dozes through a monologue.
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occur which the DP1 always loses, causing
DP1 to move to yet another computer club
with his wealth of sleeping knowledge. ‘

DP1 types emulate DP2 and many clashes }

A ‘Real Programmer, Class 2’ never goes
to club meetings. He smokes incessantly,
wears ties when asked and holed T-shirts
when dress is unspecified. The RP2 has a |

Do you know a ‘Hacker, Class 1'?
How about a ‘Dressing Programmer, Class 2'?
How do you become a ‘Real Programmer/Hacker, Mark 3'?

Here’s a humorous look at
the various ‘classes’

of that modern phenomenon
— the computer nut!

Nigel Leith

similar system room to the RP1, with nota-
ble exceptions. Primarily, there is a closed
window, shuttered, inadequate ventilation
and a constant pall of smoke in the room.
An RP2’s cigarette butts are balanced on
the table. An RP2 types gently. Finances
are dedicated to the system alone, which
grows internally to mammoth proportions.

1
M \\é

g
At ¥

The RP2 enjoys scrapes with the RP1, ques-
tions a H! until he cries, wakes up a DPI
with an illogical statement which the DP]
invariably agrees with, and ignores the DP2
for pure satisfaction. RP2s are rarely
sighted as they mainly talk by phone and
communicate via modem. When sighted
they size up the second party until catego-
nsed and take the appropriate action.

An RP2 can be approached by a ‘Hacker,
Mark 2’. The H2 is a nondescript soul who
has been writing code since diaper days.
The H2 has a neat room, normally his bed-
room, with disks in a magnetic eraser safe
should people decide to steal software. He
knows all systems, from their clock speed 10
what type of casters they have, and is a mine
of information with low morals. Where the
H1 tries to break into computer systems
which are well-documented and publicised
via a cheap modem, the H2 backcharges
OTC ’phone bills to an Australian system
previously broken into with a second auto-
dial modem attached to a remote node on
the system which the enginecrs forgot to
detach. The H2 normally has a good night
when crossing the Pacific many times and
closing his system down with all the used
systems sending random data to each other
and tying up all outside callers.

The H2 scoffs at all and regards any-
body’s software as public domain because
he could write better code anyway. An RP2
is intimidated by an H2 and avoids the
haunting hacker like the plague. Upon con-
frontation, the H2 downgrades the RP2
whilst the latter, exercising a superior wit,
attacks all comments with a barbed tongue.
An RP2 and a H2 ally only against DPI
types who unwittingly engage in futile con-
versations on expertise. After such talks,
both the H2 and the RP2 leave the room in
uncontrollable fits of laughter.

The H2 is normally morally bankrupt,
untidy and unkempt. You'll find Coca-Cola
bottles and glasses around the keyboard.
The H2 prefers tea to coffee. The H2 enjoys
$2 dinners and doesn’t smoke or drink
much. The H2 is often confused with the
hybrid ‘Real Programmer/Hacker, Mark 3'.

The RPH3 is just as lunatic as the H2 in
wit and nature, lapses between H1 introver-
sion and H2 extroversion on occasions and
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drinks like a drought-striken fish. The
RPH3 has flashes of inspiration which lead
to six month-long programming stints which
occasionally get finished. The unfinished
code alone is masterful. The RPH3 is
unconcerned with his day job and normally
dedicates funds evenly between hardware
and wide-ranging alcoholic delights, from
apricot wine to diluted methylated spirits.

The RPH3’s environment is readily
recognised by a glistening, well-lit computer
bench, a huge armchair in front of the
detachable keyboard and a dull light in a
corner overlooking a dusty science fiction
novel.

The RPH3 mutilates his alarm clock
every morning with great gusto and repairs
it by night. On forgetting to set the clock he
destroys it anyway for not waking him up.
The H2 and RPH3 enjoy destruction and
when seen together should be avoided,
uniess the observer is of a similar status.
They intimidate Hls, outrage RPls, reduce
DPIs to tears, frustrate DP2s, force RP2s to
violent acts and send all normal citizens into
uncontrollable fits of depression and anger.

The RPH3 is only seen by visitation,
voids clubs and burns magazines. The
RPH3 enjoys music, food and Big M calen-
dars almost as much as sleeping off hang-
overs. When programming, the RPH3 can
carry on a conversation, change a tape,

</

| drink and type simultaneously — with only
| a slight pause to top up his glass. When
sleeping the RPH3 swears and/or rips
sheets. When drunk, the RPH3 keeps typ-
ing, the phonetics of his typing matching
perfectly his manner of speech. Socially, the
RPH3 is a spectators’ sport only. This indi-
vidual ignores politics, events, newspapers,
radio, comments, womens’ faces, hygiene
and socks. He is only affected by Hari-
Krishna, Jehovas Witness, Salvation Army,
Avon or Red Cross doorknockers. These
force him to put on dark glasses, ear muffs
and an overcoat in order to act blind, deaf
and dumb. The knockers give up in fury as
he mumbles about fruit bottling from
behind the fly screen door.
I One can only wonder about computing’s
effect upon society. Could we be creating a
new strain of human or were they here all
the time waiting for technology to catch up
to them? (Radio amateurs preceded them
.. Ed)

In possible further articles more won-
drous types of computing people will be
revealed. But for the time being, I trust this
guide will be of some use to those confused
souls still trying to identify people in the
world of computing.

Eccentricity makes the world go around,
or so they say. Computing must keep the
mice running up the treadmill. ®

Computer Boo
ce

INTRODUCTION TD PASCAL, INCLUDING
UCSD PASCAL

KX113A — Was $26.95
For both beginners and experignced programmers,
this book covers all aspects of Pascal, from the
basic concepts of program development.

NOW $20.00

THE ART DF PROGRAMMING THE 2X
SPECTRUM

JX3958 — Was $7.95 NOW $6.50
For beginners and seasoned programmers. Covers
low- and high-resolution graphics, sound, moving
graphics, PEEK and POKE and advanced graphics.

SMALL COMPUTERS FDR THE
SMALL BUSINESSMAN

LX240A — Was $27.95 NOW $22.95
How and where to shop for a computer successiul-
ly. what to expect their computer to do for them;
how to select software; whether or not to use a
consultant; how to introduce the computer to ihe
staff and how much computer is necessary.

MOSTLY BASIC: APPLICATIONS FOR
YOUR TRS-80 — BOOK 1

KX204P — Was $19.25 NOW $15.95
28 ready-to-use BASIC programs which are .
completely tested and debugged. Programs include
a telephone dialler, digital stopwatch, speliing test,
house buying guide, gas mileage, and others.
Complete with explanations of each program, sam-
ple runs, and complete program listing
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Now's your chance! For 1 MONTH ONLY, we've
slashed prices on a great selection of computer

books. Top-selling titles . . . now at rock-bottom

prices! You'll have to be quick, though — specials
apply only during August 1984. Order now.

INSIOE BASIC GAMES 4
KX189A — Was $19.95 NOW $15.95
The medium of games teaches readers how to de-
sign error-free, interactive BASIC programs. Rules,
algorithms and coding differences for the PET,
Apple Il and TRS-80 are also included.

Limited Stocks

APPLE BASIC
KX212H — Was $19.25 NOW $16.95
This book gives the beginner a thorough introduc-
tion to BASIC programming on an Apple computer,
and covers all programming areas.

Simply fill out the reply-paid card insert and send to:

ETI Book Sales,
140 Joynton Ave, Waterloo NSW 2017

All phone enquiries: (02) 663-9999, ext 242




SWIVEL BASE MONITORS FROM $ 179 THIS MONTH

WHAT’S NEW AT
ROD IRVING ELECTRONICS

Ritron 11 Monitors are now available to increase our range of Data Displays. They feature a unique ad-
justable swivel base that tilts forward or back 30 degrees and swivels right to left 60 degrees —

Technical specifications are listed below N
SPECIFICATIONS — CRT SIZE: 12 inches non-glare 90 degree deflection. INPUT SIGNAL: 1.0-2.5V p-p composite
video signal. INPUT IMPEDANCE: Normal 750hm, high approx 50K ohm INPUT TERMINALS: RCA phone jack RISE
TIME AND FALL TIME: Less than 25 us. VIDEQ BANDWIDTH: 20 MHz + 3d8. SCANNING FREQUENCY: Horizontal
15.75KH2 +0.5KHz: Vertical. 50Hz/60Mz; Hofizontal Retrace Time. Apisox 8 5us. Vertical Retrace Time Approx
800us. PHOSPHORS AVAILABLE: Amber, Green. RESOLUTION: Centre. 1000 Lines, Corner. 800 Lines: Geometric

Amber Phosophor Earty March $199.00
a'.s':t::'govgl.E':‘beov\;f:sslsléL-neavuw less than 2% CONTROLS: Front. POWER ON/OFF _ brghtness contrast: Rear. V-Hold, SCHOOL AND DEALER ENQUIRIES WELCOME

APPLE™ COMPATIBLE DISK DRIVE i\..ov. s
SPECIFICATIONS

HIGH-SPEED ACCESS. MIGH ACCURACY POSITIONING nstead of plasic CAM postoner of lead 2 8 9 oo
Screws po angh metal bang 18 adopled m the mechansm 10 pos: =

AVAILABILITY: Green Phosphor in Stock $179.00

New Silent Drives On
The Way—Ring For A Price

hon the neatt

BRUSHLESS DC DIRECT-DAIVE MOTOR Dvect drve means that there s no improper belt seating
S0 the variahons » speed and INCLON-prodUCING s:de I0ading can be okminated, which ABOWwS Motor
running Melme 10 be over 10,000 hours

MOTOR CLOSED LOOP SERVO Hall eftect devices are uthzed as speed control sensor in DC motor
SYStem, SO motor can run stably ana accural

SLIM, HALF-HEIGNT DRIVE The chsh arive s only 4 1mm mugn. (s only half the size of conventiona

INCLUDES
CONTROLLER

models
NO CONTACT WRITE-PROTECTED SENSOR Pnoto coupler

means no damage. ing
GENERAL SPECIFICATIONS

Caoacrty (tormatted) 163K (20K bytes more than the onginal)

No of tracks 40 tracks (S tracks more)
No of sectors track 13 to 18 sectors

Drsh rotation speed
Track density
Teach 10 track 1me

300 rpm
48TP1
Less than 6 msec

CARD

USEC 3s white-protecied sensor
hietime and good rekabdly for disk media

OTHER CARDS
ALSO AVAILABLE.
ASK AT OUR CITY STORE.

BARE DRIVE & CASE

$269.00

DO YOU NEED A CASE FOR A SINGLE BOARD COMPUTER

This stybistic low prohie case will give your System the professional look it needs. This case comes complele with an en-
coded. paraliel output keyboard. The keyboard is m ils own case aftached via a coled connector $0 it can be placed for
maximum comfort. Sit one of our new swivel monitors on top and make your System look hke it's worth thousands Cul

GREAT FOR SINGLE BOARD COMPUTERS, TERMINAL CARDS. EVC.

CASE AND ENCODER KEYBOARD $239.00

outs are for 2 x 5'an Siimiine disk drives

Dimensions;
295mm

w H
Box 450mm 110mm

Box Cat. No. Xt1080

Tax Ex $199.00 , =
Dimensions L "
195mm 40 (28mm)

w
Keyboard 450mm

K/B Cat. No. X11081

NEW VIDEO MONITORS
Get a clear honest image!

Computer dato and graphic
dirploys never looked
better brightes shorper

High Resolution

® Recommended Dnplay Characters
1920 (80224

‘

=" GUA
for 3,
4
Rod "wng

SCNOOL AND CLUS BULX aUYS
Plesse nng tor precing

® Hh quaity non glare CRT @ Compact and L ghtweaght wih at
Controls insde Front Panet ® AR unts 100°, Factory Burneo
@ ® 300 hnes cenire ‘esoiton ® Sutadie for Appie”

ther Computers “[Appie 1S 3 regrstered ademark of Appre Com
puter Company i) ® (eeen o Orange Phosphor avalabie
® 16M; @ Fust shoment yrveg madie of June 1981
@ Duect KagoalPicelEagine

Green Phosphor $189 ($162 Exempt)

Orange Phasphor $199 ($179 Exempt)

REAT VALUE
ROD IRVING ELECTRONICS

Northcote. Vic. 48-50 A'Beckett St

425 High St

‘THE PRINTER PEOPLE’ SPECIALS 3‘":«

AS REVIEWED BY EA NOVEMBER ‘83

eo"
THESE ARE THE REAL THING.
NOT A CHEAP SUBSTITUTE.

A NEW PRINTER NOW!

CcP-80/1,
80-COLUMN
IMPACT PRINTER

SPECIFICATIONS

Funetional Specifications

Printing Method — Senal impact dot mainx  Printing format — Aipha-numenc — 7 x 8 in 8 x 9 dot matnx field Semi-graphic {character
graphic) — 7 x 8 dot matnx Bit /mage graphic — Vertical 8 dols parallel honizontal 64Q dots senal ine

Character size — 21mm (0 083" )-W x 2 4mm {0.09")-H 7 x 8 dot matnx

Character set — 228 ASCH characlers Normal and Rahc aipha-numeric fonts. symbols and semi-graphics

Printing speed — 80 CPS 640 dols knes per second

Line feed ime — approximately 200 msec at 4 23mm ({1 6~) Ine teed

Printing drechion — Normal — Bidvectional logic seeking Superscript and til image graphics - UnidweChonal left to right

Dot graphic ntensity — Normal — 840 dots 190.5mm (7 57) tine hornzontal. Compressed characters — 1.280 dots 190.5mm (7.5in) ine
honzontal Line spacing — Normal — 4 23mm (1'6”) Programmabie in increments of 0.35mm (1 72")and O t18mm (t 216

Columnsiline — Normal size — 80 columns. Double width — 40 columns. Compressed prnt — 142 columns. Compressed doubie width —
71 columns The above Can be mixed in a tne

Paper leed — Adjustable sprocket teed and Inchion teed

Paper type — Fanfold Singie sheet Thickness — O 05mm (0.002") to 0.25mm (0.017) Paper width — t01.6mm (4

Number of copses — Qnginal plus 3 copses by normal thickness paper

Mechanical Specifications

Ribbon — Cartndge ribbon (exclusive use). black

MTBF — 5 milon lines (exclusing print head fe)

Print head lite Approximately 30 million characters {replaceabie)

Dimensions — 377mm (14,87 )—W x 295mm (11 6")-D 125mm {4 9°)-M incl sprockel cover

Parallel CP 80 $339.00 Serial CP80 $559.00
2000 Sheets ‘‘Keen Edge’’ Paper $39.50

ERRORS AND OMISSIONS EXCEPTED

NEW DELUXE
PRINTER NOW
SUPPLIED

to 254mm {107}

Mimmum P & P $3.00 Errors & omissions excepted

Melb. Vic Please address tax exempt. school. wholesale and dealer enquiries

Phone (03) 489 8866_(03) 489 8131, Mail Order Hotiine (03) 481 1436 RITRONICS WHOLESALE

Mail orders to P.O. Box 235 Northcote 3070 Vic.

ROD IRVING ELECTRONICS

425 High S1 . Northcote 3070 (03) 489 8866 (03) 489 8131
Meibourne (03) 347 9251

48-50 A'Beckett St

Man Order and Correspongence
P.O Box 235 Northcote 3070

To Oraer By Phone

Mail Order Hotline (03) 481 1436

POSTAGE RATES

$1-59 99 $2 00
$25-49.99 $4.50
$100-199  $8.00
$500+ $12 00

{All above charges are for surface mail and some
heavy lems will vary from these rates.}

Cert post for orders pver $100 included “free

Reg post for orders over $200 included “free

Account orders from schools. govt depts . pubkc co's.. gratefully accepted Min order amount $20.00
{or amin $5 00 accounting charge will apply )} Comet Roao Freight. Airmail etc are exira

$3.50
$6 00
$10 00

$10-24.99
$50-99.99
$200-499




ARCADE
GAMES

BACKin ETI November 1983 we looked at
some of the then new games being sold for
the Microbee. Most of them made good use
of the computer’s graphics system based on
a programmable character generator
(PCG). As the months rolled on many inde-
pendent software writers learned to put the
Microbee’s PCG to good use. The result is a
crop of new graphics games that have to be
seen to be believed.

All the programs reviewed this month are
distributed by Mytek of Western Australia,
not because they're necessarily better than
anyone else, but because they are the ones
that I could get a hold of easily. At the
moment there’s not one computer shop in
Hobart supporting the Microbee, so what-
ever new software comes along is either
borrowed from someone or it arrives
through the post.

Before getting into the programs them-
selves, perhaps we should briefly look at
how the PCG works. Each location in the
screen memory simply contains a pointer to
some block of data that the Microbee’s
character generator accesses to make pretty
patterns on the screen. In a normal 'Bee
there are 1024 of these points, and the CRT
controller chip determines the area of the
screen for which each pointer will provide
data. Usually there are 64 locations across
by 16 locations down

Microbee has a read only memory chip
containing the data the CRT controller
needs to make letters, numbers, and punc-
tuations, and this is the one accessed when
you are typing away on the keyboard. But if
you send to the screen memory any charac-
ter code higher than 127, it will switch from
the character ROM and access the PCG
instead. The nice thing about the PCG is
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that you can record into it any character
data you desire . . . italics, inverse video
characters, or little squiggly shapes of any
description.

A normal character cell is 16 dots high
and 8 wide. This is arranged as a continuous
series of 16 bytes, with bit 8 of the first byte
located at the upper left hand point of the
cell. Below it is bit 8 of the second byte,
then bit 8 of the third, etc.

The contents of a character cell will
appear on the screen at any location where
there is a pointer byte asking for it. So if the
pointers at the screen’s four corners and the
one in the centre all contain, say 35, then
the contents of character cell number 35 will
appear at those 5 locations. Now the beauty
of the PCG system is this: if you change the
contents of cell 35, what you see at those 5
locations will change as well, simulta-
neously, all five copies. So if you look at
graphics games like kilopede for instance,
you'll see things all over the screen changing
in unison.

We will refer to the above system as 16
line graphics. But somewhere along the line
somebody decided some interesting effects
could be had if there were more than 1024
different locations. to play with. So they
changed the system to allow 2048 screen
locations, 64 wide by 32 high. But with the
number of dots remaining the same cell
could only be eight dots high instead of 16.
The extra screen memory was already in the
Microbee. virtually unused, so all that was
needed was to reprogram the CRT control-
ler chip to the new standards. We'll call this
alternative system ‘32-line’ graphics.

The only real problem with 32-line graph-
ics is that the Mixrobee’s character ROM is
still on the 16-line standard, so there’s no

Chopper — a rescue game. You have to
rescue the hostages trapped on the ground
without getting shot down by enemy jets or
air-to-ground missiles. Based on a real life
story

longer access to numbers and letters. But
the solution is to simply abandon the ROM
and program the letters and figures you will
be using into 8 x 8 dot character cells, just
like graphics characters. Ever wonder why
the téxt in some of these games looks a little
‘different’? Mytek’s word processor con-
tains its own upper and lower case character
set to exploit this technique . . . that’s how
they get 32 lines of text onto a Microbee
screen.

You can’t say that the 16-line or the 32-
line system is ‘better’. Which one is used in
a game depends mostly on the shape of the
most important characters to be displayed.
Now on the games:

Chopper

Word has it that this one was based on the
abortive American attempt to rescue their
imprisoned hostages from Iran using a fleet
of helicopters. You lift off from your home
base in your trusty Jet Ranger and fly out
over enemy territory. On the ground below
you are the hostages, waving madly for
help. You fly on and on as a panorama of
buildings sweeps below you; the entire lay-
out being several times as wide as one
Microbee screen. You can fly your chopper
with either a joystick or the keyboard.

As you fly along, enemy jets attack you
and ground-to-air missiles shoot up from
beJow. Contact with either of these results
in the demise of your chopper. You can fire
back at the planes, or drop brombs on the
missile sites. When you find a group of hos-
tages, you land near them and eight of them
jump aboard your chopper. You must then
ferry them back to base before coming back
for more.

The game uses 32 line graphics and



Another rescue game. Take your craft from
the mother ship (top left) to the landing pad.
pick up a man and return without getting hit by
a meteor or missing the docking. Lively
graphics on this one.

A review of some new arcade-style games using the Microbee
PCG. A look at how they work and how you can play.

oq Mk LliorEot

BEEILES LEFY

03
B,
BOwUSES
e pe
IS © 8O0
s'&nél .
R0 ¢ o
AT R0

At

Centipede invaders! A variation on space
invaders; #2074. This is Kilopede. Use your
batlle-beetle to zap the centipedes, caterpiltars,
fleas and spiders. Lose — and a big foot
comes down to squash you! Seen that in a
dingy arcade somewhere .

the Microbee

moves along very quickly. If you think it
sounds like pretty good stuff, wait until you
see the same thing on an Apple or a Com-
modore 64. The chopper moves with inertia
as would a real one, and as it moves forward
it drops its nose in the usual way, allowing
you to shoot things on the ground with your
forward cannon. And when your chopper is
full, the remaining hostages wave goodbye
to you. Now that’s real class! But they use a
lot more memory and cost up to three times
the price of the Microbee version.

Chopper is the kind of game that will
impress the hell out of people, especially
non-computer people, when they first see it.
But, if you’re like me, the newness will wear
off and you’ll soon tire of it. In that case it’s
probably better that you paid $20 instead of
$65, and the game is still there if some non-
believer needs impressing.

Meteor Rescue

This program is based on a similar arcade
game. It's another rescue operation like
Chopper above, but there’s a little show
built in that will delight the kids.

At the top of the screen (see the picture)
is a mother ship containing a rescue landing
craft. On the surface of a planet, (or is it a
meteor?), are two platforms, each with
three little men awaiting transport to the
mother ship. You guide the landing craft
down through a cluster of spinning geomet-
ric shapes (like in the Asteroids game) to
the three landing pads below. If you hit an
object, or miss a pad, you blow up with a
most frightful noise.

When you succeed in landing, everything
stops while one of the men moves forward
onto a little lift that lowers him down to the

landing pad level. He then trots over to the
rescue ship and climbs aboard. During the
journey back to the mother ship the space
objects again threaten, but now you can fire
at them and blow them away. If you fail to
accurately re-dock with the mother ship, it’s
curtains once again.

The attraction of Meteor Rescue is much
like Chopper. It's got good lively graphics
(16-line), and that clever little show as the
lift lowers the people to the ground. But as
for sitting in front of the computer for hours
playing it, well . .

Kilopede and ghost muncher
I’ll treat these two as a pair, because that's
the way they’re being sold . . . two for the
price of one. Both are written by Matthew
Hickey and they’re very similar in
appearance. Kilopede is the arcade game
‘Centipede’ and Ghost Muncher is an
implementation of ‘Pac Man’. Both use 32-
line graphics.

In Kilopede, centipede-type objects
stream down through a field of mushrooms,
and you control a little battle-beetle at the
bottom. He does the shooting. As you blast
away at the marauding centipedes they split
apart, turn into mushrooms, or sometimes
turn into longer centipedes made up of indi-
vidual cells. If you hit the first of a string of
them the rest follow to oblivion, a wholly
satistying experience for the beetle.

As your score increases other baddies
appear . . . caterpillars (that look more like
boomerangs), fleas, and spiders. The fleas
drop down the screen leaving a trail of
mushrooms, and you can sometimes get
below a flea and shoot it for points. If
you're not quick enough, you die. The spid-

Pack ‘em in, chomp em up! Ghost Muncher

— a variation on the popular Pac Man. Like
Kilopede, this game is very smooth and easy 1o
get along with. And very inexpensive,

Tom Moffat

ers bounce along the bottom of the screen
and you must get under them to extermin-
ate them, otherwise you die. If any bits of
centipede make it to the bottom of the
screen without you getting them first, you
die. Your death comes straight out of a
Monty Python film: a big human foot that
goes ‘‘squash™ Too bad there’s not the
appropriate sound effect 10 go with it.

Ghost Muncher is pretty well classic Pac
Man, although with power steering. As you
move around the maze, you don’t have to
hold keys down, you just touch one to
change direction. Your muncher never
stops except when he gets stuck up against a
wall; a technique you can sometimes use to
attract monsters before you go on the
attack. When you eat a “power pill” they
become sedated and you can chomp away at
them until they revert. Each monster de-
stroyed from one power pill gives twice the
score of the one before, so it’s 10 your ad-
vantage to try to get them grouped together
near your before eating the pill.

Kilopede and Ghost Muncher are good
illustrations of the use of the Microbee’s
PCG. In Kilopede there is only one
character cell describing the shape of a
mushroom. But mushrooms appear all over
the screen, at each place the screen memory
points to **mushroom’". If you changed the
data in the PCG and turned the mushroom
shape upside down. every mushroom on the
screen would be upside down.

Likewise there is only one centipede
shape, sometimes appearing on the screen
as a single cell, or strung together to form a
complete centipede. But every screen loca-
tion pointing 10 “centipede” shows the
same shape. The program can move the
centipede around by erasing cells in one
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screen location and re-writing them in |
another.

Ghost Muncher works in the same way
. . . the monsters may move anywhere on
the screen but they all look the same. The
muncher running around the screen is the
same as the one on the sidelines waiting for
action.

Both these games are very smooth and
easy to get along with; a credit to their
author. I’'ve never heard of this Hickey fel-
low but his programs published so far have
real class and elegance. Maybe Mytek is
under-selling him at $10 a program. There is
one fault in them . . . they disappear when
you turn the computer off. Most Microbee
software takes advantage of the battery-
backed memory, so the programs restart
when the computer is switched on, some-
times displaying previous high scores. It's
also convenient when you want to leave a
game in the computer for the kids.

Emu joust
A strange one, this. A floating shoot-em-up
game in the Kingdom of Nordrill, again
based on a standard arcade game. You con-
trol a flying emu, complete with rider and
lance. You can move left and right, and up
the screen by ‘flapping’ you wings. If you
stop flapping you sink down again. The
emus sort of dissolve onto the screen from
the centre of platform. The picture with this
article shows an emu ‘forming’, Once you
are complete you move around bumping
into the dreaded Vulture Knights of Drass.
Whoever is higher on the screen wins the
joust. If you lose you die. If the vulture
loses he turns into an egg which you then
squash for points.

The graphics behave in a very unusual

way. Every movement takes time to get

&MU

-

Jous]

by R.Sharples and G.Colmer
copyright (C) August 1983
® Press “SHIFT® to flap. for left and right.
® Applied Technology standard Joysticks mey be used
* To win & joust your lence must be aboue your opponents.
¢ £at the €395 or else they’l] hatch o3 smarter opponents
o A free life every 10,880 pojots.
* Press to switch sound."BREAK™ to end gase,
PRESS “M" FOR HIGH SCORES "G Y0 STARY GAFE “D" FOR DEMO

ROND

‘LET ne Joust peoiv BRSO
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going, and more time to stop. In other
words, everything has inertia, making what
sounds like a trivial game into a real test of
skill. Even the eggs bounce when they fall
off a platform onto the ground.

Emu Joust is slow, although hard to mas-
ter because of the floating motion. Mytek
bills it as ‘relaxing’. It's one of those games
where you find yourself applying body Eng-
lish to make things move the way you want
them to. It’s not guaranteed that you’ll
immediately fali in love with Emu Joust,
but it’s the kind of game that will probably
have a devoted band of followers.

One interesting mode of play is to get the
emu down to the lowest level and then just
sit back and watch. Eventually vultures will
join him there, and since they’re all on the
same vertical level, all jousts are draws. So
the participants simply scuttle around prod-
ding each other in the backside with their
lances, which is worth a few laughs. But if
you ‘flap’ at just the right time you’ll knock
about three vultures over in one hit.

Star striker

1t’s Star Wars! That’s what my five year old
son said when he first saw Star Striker run-
ning. And it’s exactly the impression the
program is trying to get across.

In Star Striker you are inside the pro-
gram, looking out (shades of TRON —).
The screen is the window of your starship,
at its centre are crosshairs. You go scream-
ing through a cloud of stars, hunting down
and blasting the ships of Darth Vader’s
fleet.

When I first saw the program | asked, “Is
that all it does?” But then it sort of grows on
you. Like one night when | was researching
this article. A Tangerine Dream record
playing on the stereo. One hand was
wrapped around a stubby and the other
around the joystick. The cockpit lights low-
ered and the amber monitor softly glowing
with images of Darth’s battle cruisers drop-
ping like flies; ZAP-ZAP-ZAP!

With your joystick (or keyboard) you are
actually flying your craft, with the clues to
its attitude and position coming from the
stream of stars you're flying through. The
joystick controls their path, and the illusion
is of you moving through the stars, instead
of them moving past you.

On one occasion | noticed that it seemed
easier to shoot enemy ships if my own ship
was spiralling slightly downward and to the
right. But as [ stared at the screen |
developed a slight feeling of nausea and diz-
ziness . . . the damn thing was making me
airsick!

Star Striker uses animation techniques to
produce a very fast illusion of enemy ships
approaching or receeding trom your own
ship. The series of three pictures with this
article show the screen appearance over a
period of about a tenth of a second. In that
time, three enemy ships appear, move
closer, and then move nearly off the screen.
Eventually, after the game has been run-
ning for awhile, one of the enemy ships will
not move away, but will try to ram you. You

|
|

Phantoms ahead! Three screens from Star
Striker, about 1/30th-second apant, illustrating the
animation technique employed.

have a split second to dodge it; I've never
yet succeeded. When the collision occurs
the screen erupts in a blinding flash, the
computer beeps, and then you get a real let-
down message: GAME OVER.

This review can’t even pretend to men-
tion every rule or feature of every game, it
only tries to show you what the state of the
software art is at the moment, and explain
how some of the games produce the stun-
ning pictures they come up with

Perhaps we're all getting a big jaded. This
latest crop of games software is really quite
magnificent but | just can’t bring myself to
rave about them. We've seen it all before,
in the arcades and on other people’s com-
puters. We really need something com-
pletely new, but what? I've talked to some
of the young computer whizzes around the
place . . . asked them what sort of stuff they
would write if they had access to the ulti-
mate computer. Nobody's got any fresh
ideas. Not a cracker. I haven’t got any
ideas. Have you got any ideas? If so, go for
it! The market is ready and waiting. ®



We Are Overstocked—You Reap The Benefits
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CAPACITOR SPECIALS
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IL 000uF /S¥ BG
X 75V ARG
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VOLTAGE REGULATORS 35V RG
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T8P05 5V 10 AMP 12 2200 16V RB
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H CLASS INSTRUMEN DISCOUNTED PANEL METER
KNOB BUT BE QUICK FOR THESE

H10060

s month H10061 PANEL METERS NORMALLY THIS MONTH

P10232 2 way rice H10062
wait H10063 Q10500 0-1mA
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. KEY SWITCH 310304 0-100uA
P10236 6 way ) Q10505 0-50uA
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SPECIFICATIONS SPDT  DPDT
THESE PRICES X $14060  S14061 .
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Contact Current {max) 3A 3A 20 Pin
Contact Voltage (max) 125VAC 60VAC 24 Pin
Coil Resistance 400 ohm 300 ohm 40 Pin
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100's SOLD
VIDEO ENHANCER

tronics Austrelie

VIDEO ENHANCER

v

$35

ENHANCE

Like tone conlrols n a-hut ampliter touch up the signal with
this Video Enhancer EA OCTOBER 83

, NORTHCOTE 3070 VIC

NAIL FINDER

Essenlial for the nome hag-
dyman the Nail' Finder wilk help
locate tmber siuds behind
Gyprock Or plasterboard wall
surfaces as well as locabng
ppes’and winng bured in walls

EA OCTOBER 83

1000°'s SOLD

TRANSISTOR TESTER ~ $15

Have you ever

3
3 desoldered a
N\ suspect transistor

only lo tnd that i

checks OK?
Troubleshooting

exercises are ften

hindered by this

type of talse alarm

\ but many of them
could be avoded

X“ with an “in-crcut
component lester

such as the EA

EA SEPTEMBER 83 Handy Tester

MOTORCYCLE INTERCOM  $40

MOTORCYCLE INTERCOM

.
L B ] -
- I "
— I
-
— — LI g

EA Feb 84

—
Motorcyciing 1s fun but conversation between rider and,
passenger 15 usually just not possible Buid this intercom
and you can converse with your passenger at any time whie

you are on the move. ov;. Joo solp

SPEED SENTRY s21

EA OCTOBER 82

Paying speeding fines can be a pantul business. Buld this
Speed Sentry and avoid Jurther pains n the wallet

CAR ALARM
$29.00

Trus Car Alarm  uses the
battery earth strap as a
sensor 10 detect when a
courtesy  kght or other
electncal load w's when a
thiet enters a vehicie The
ccwliry 1s smple and immune
teom fatse triggering

SLIDE CROSS FADER

50V 5A LABORATORY
POWER SUPPLY

1 ..'\.m.mm- | . .
¢« @
* — h .

New switchmode supply can deliver anywhere from three to
50V DC and currents of 54 at 35V or lower. Highly efficient

design 82 PSS $1 4000

EA May, June 1983

oroblems  ETI Juty 81

VIDEO AMPLIFIER

EA AUG 83

Bothered by smeary coiours. signal beats
and RF interference on ‘your computer
display? Throw away that cheap and nasty
RF modulator and use a direct video
connection instead It's much better

The Video Amplifier features adjustable gain
and provides both normal and inverted
outputs Power is derived from a 12V DOC
plugpack supply INCLUDES JIFFY BAG

Errors and Ommissions Excepted

Dubbed the Phone Minder. this handy gadget tunchons as
both a bell extender and paging unit. of can pertorm either
tunction separately

CAR IGNITION KILLER

¥

Our kit Includes
the metal box 316'95
Most car burglar alarms are easily
circumvented., but not our cunning
“Ignition Killer”. This sneaky antitheft
device uses a 555 timer to place an
intermittent short circuit atross the points
Until disabled by its hidden switch the
circuit effectively makes the car
undriveable — a sure deterrent to thieves!

EA Feb 84

LOW OHMS
METER
$34.50

How many tmes have you
cursed your Multimeter when
yOu had to measure a iow-value
ressstance  Weil alas. with the
“Ltow Orms Meter you can
solve those old problems and in
fact measure fresistance trom
100 Ohms down to 0005
Ohms ETI t58 November 81

ROD IRVING ELECTRONICS

+12V RAILS FOR LAB
POWER SUPPLY

EA July 1983

$13

An inexpensive addihon 1o the S0V 5A Lab Power Supply
which should prove its worth many times over It provides
additonal fixed =12V outpuls tor lower power
apphcatons

SEPTEMBER EA 1982

Mains or baltery powered. Ihs electric fence controlier s
both nexpensive and versatie Based on an automohve
ignibon coil 1t should prove an adequate aetetrent to al
manner. 0t hvestock Aadmonally. its aperation contorms 1o
the relevant Clauses Of Austraban Standard 3129

Driveway
Sentry

Activated by your.car s beadights the Dnveway Sentry
will lurn.On A driveway Of garage hght so that you Can make
safe exit rom your Car on the darkest of mghts At ihe end «
five minutes it will automalically furn the hght ott agan

EA GUITAR BOOSTER

$17.50

a GUITAR BOOSTER

GG

JUNE EA 1982

POSTAGE RATES

$3.50
$6.00
$1000

$1-59.99
$25-49.99
$100-199  $8.00
$500+ $12 00

(Al above charges are for surtace mad and some
heavy items will vary from these rates.)

Cert post for oragers over $100 included “lree

Reg post tor orders over $200 included free

Account orders from schools. govt depts . public €O's.. gratefuily accepted. Min order amount $20.00
(or amin $5 00 accounting charge will apply ) Comet Road Freight. Airmail etc. are extra

$2.00
$4.50

$10-24.99
$50-99.99
$200-499

425 High St Northcote 3070 (03) 489 8866 (03) 489 8131
48-50 A Beckett St. Melbourne (03) 347 9251

Mail Order and Correspondence
P O Box 235 Northcote 3070

~elcome Rere

To Order By Phone

Mail Order Hotline (03) 481 1436




PROLOG

A Programming Language

This article consolidates the basic framework of PROLOG. It
employs some familiar examples to illustrate the use of

recursion in PROLOG.

David M. W. Powers

Dept of Computer Science
University of New South Wales

| COMPUTER BUFFS, programmers and initiates may have won-
dered about the total lack of control structure in the language as
described in Part |. The observation is valid, but it is not an omission
on my part; logical relationships need no control structure since they
are merely descriptive.

While certain devious in-built predicates provide side-effects
which can be used to guide the search and avoid fruitless paths, the
fundamental truth about PROLOG is that it is the responsibility of
the system to find such paths that lead to a solution. Later, however
we will see some examples where PROLOG appears to abrogate
that responsibility.

How then can PROLOG do the sort of tasks normally done in
programming using (if we are assembler hackers) jumps and condi-
tional branches, or (if we are Fortran or BASIC users) ‘i’ and ‘goto’
statements, or (if we are disciplined PASCAL or ALGOL program-
mers) ‘repeat’, ‘while’ and ‘case’ statements? Can PROLOG handle
| the full range of computing problems? Or, in theoretical terms, does

PROLOG have the power of a Turing machine?

GOTO CONSIDERED IMPOSSIBLE

Readers may not be aware of the debate sparked by the letter, “The
Goto Statement Considered Harmful”, written in 1968 by E. W. Dijkstra
to the editor of Communications of the ACM (March 1968, Vol 11, No 3,
pp 147-8). Aithough this was not the first recognition that usage of the
‘goto’ correlated negatively with program ‘quality’ and Dijkstra refers to
such observations as having been around for a number of years, this
letter does seem to have been the seminal contribution on the nature of
the statement.

Dijkstra points out that people are best at comprehending static rela-
tionships. while they are poor at visualizing temporal relationships. His
letter expounds the view that the spatial analogue of the temporal pro-
gress of a process is important to human understanding, and points out
that, for 'goto-less’ programs, two ‘action descriptions’ which are succes-
sive in the program text, i.e: in space, are also successive in execution
sequence, i.e: in time.

Where an ‘action description’ is actually a procedure, it may either be
regarded as a unit, or examined as a separate textual and temporal se-
quence of ‘action descriptions’, our place in the original sequence being
remembered (in this latter view). In the case of a conditional statement,
a particular ‘action description’ either is or is not executed (according to
the truth of the condition). This obviously does not affect the spatio-
temporal correlation. This cannot be said of a branching statement.

‘Logic programming’ is an approach fundamentally different from the
traditional sequential 'von Neumann' methodology. In a pure logic pro-
gramming program, the sequence of operations is theoretically irrele-

vant. What is important are the logical relatlonships. A series of goalis to
be satisfied must all be simulataneously satisfied for a set of bindings to
comprise a solution. What order the goals are satisfied in is, strictly
speaking, or no consequence. What is important is that the goal and its
bindings satisfy the relationships of the matching predicate.

This corresponds with the ‘Structured Programming’ view that a
procedure should have well defined ‘before’ and ‘after’ specifications
(pre-condition and post-condition). Thus the relationship between predi-
cate and procedure i8 more than just the notational resemblance. There
is a difference, however, and that is that there can be no distinction
between 'before’ and ‘after’ with respect to a predicate — the only dif-
ference, if a goal Is satisfied, is that more variables may have been
instantiated.

Thus we have seen that sequence Is essentially irrelevant in logic
programs. Unfortunately, for the moment at least, we are limited to
using conventional sequential machines which can do only one thing at
a time. For this reason PROLOG does have a particular search
sequence defined. It uses a depth-first, top-down, left-to-right evaluation
sequence. This is about the simplest algorithm for us to understand, and
it results in the PROLOG system backtracking in a stack-efficient way.

In this context, a construct like ‘goto’ is completely meaningless. It is
impossible in PROLOG for much the same reason as it is abhorrent to
structured programmers; It is incompatible with the imposition of logical
conditions on program units.
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PROGRAMMING IN LOGIC

It is, in fact, quite hard to see how this class of control structures,
the iterative and sequencing control structures, could be carried over
into PROLOG. Later we will see how some of them can be simu-
lated in PROLOG, but they are unnecessary, and a hindrance to
clear thought and analysis of the problem.

Given the pure definition of PROLOG as a logical expression of
logical relationships, how could you jump from the middle of one
implication to the middle of another? On the other hand, it is natural
to use the same relation several times in the process of reducing a
complex goal to a simple one which can be handled directly. Thus in
PROLOG, since the branching constructs cannot even be envisaged,
recursion becomes the sole repetitive technique.

The extended family — descendants

Suppose we consider the family tree database example given in the
panels, FAMILY TREES — examples and FAMILY TREES —
exercises, in Part 1. We have the following family tree:

Anthony-'— Natalie  John T Elizabeth
George ;T— Helen
- - A -~

Richard—=" Susan =~ _ Michael

No. 4 in the panel, FAMILY TREES — exercises, posed the
problem of defining a prédicate to express ‘ancestor’ and ‘descend-
ant’ relationships. This is actually the one relationship from two per-
spectives, so once one has been defined, the other can be defined
analogously, or can be defined trivially in terms of that complemen-
tary relationship. Since ‘child’ has been defined (‘fam.4'), descend-
ant can be defined simply.

First, we must decide what a descendant is. Well, a descendant of
someone is either his/her child, or grandchild, or great-grandchild,
or great-great-grandchild, or . . . In other words a descendant is
either a child, or a child of one’s descendant — or looking at it
another way, a descendant of one’s child. Or looking at it yet
another way, an ancestor and his descendant may be separated by a
single generation (if they are parent and child), or by several genera-
tions (if there is a grand- and perhaps a great- or so in their relation-
ship). In the latter case, one can either start from the descendant,
and consider his lineage, ancestor by ancestor back through the
ages, or we can start from the ancestor, and consider his progeny,
descendant by descendant through the generations.

In PROLOG these respective alternatives, are expressed
descendant(Anc, Desc) :- child(DParent, Desc), descendant(Anc,
DParent).

or
descendant(Anc, Desc) :- child(Anc, AChild), descendant(AChild,
Desc).

These implications are applicable whenever the relationship
between the ancestor and descendant is not simply that of parent
and child. In this latter case, the people found by ‘child’ as satisfying
DParent would actually include Anc himself — and he is not his own
descendant and thus ‘descendant(Anc, DParent)’ will fail! Similarly
for AChild = Desc: he is not his own ancestor! Thus neither of the
above rules is applicable.

These implications are only useful for bridging a generation gap!
Examine them and satisfy yourself that they are always true. Para-
phrase them: “A descendant of Anc is Desc if . ..". They are
patently true, are they not? They are even true for the parent and
child case, although they are not applicable since one of the con-
ditions cannot be satisfied — in each case, the recursive ‘descendant’
condition.

How then do we handle the parent and child case? Simply:
descendant{ Anc, Desc) :- child(Anc, Desc).

In general, in recursive definitions there will be one (sometimes
more) simple rule (either a fact or an implication) which describes
the simplest case, and has the effect of stopping the recursion. It thus
provides a termination condition. In this case, the termination
condition is *“if a child of Anc is Desc”. In some cases, no explicit
body of conditions is necessary, as the condition imposed on the
predicate by its unification (with a rule in the form of a fact) suffices
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alone. We'll see some like this shortly.
For now, let's see some examples involving the ‘ancestor’ and
‘descendant’ definitions:

fam.6)

2 % Generation rules.

o %

- descendant(Anc, Desc) :- child(Anc, Desc).

descendant(Anc, Desc) :- child(Anc, ACh), descendant(ACh,
Desc).

ancestor(Desc, Anc) :- descendant(Anc, Desc).

-~
-

fam.7)
o ?- ancestor(*Susan”, Who).

- % Who is an ancestor of Susan?
Who = “George”
Who = ‘“Helen”
Who = ““Anthony™
Who = *“John”
Who = ‘‘Natalie”
Who = “Elizabeth™
fam.8)

o 7- ancestor(Who,*“ Anthony™’).
% Whose ancestor is Anthony?

-

Who = “George™
Who = ‘“‘Susan”

Who = ‘“Richard”
Who = “Michael”

There is no limit to the complexity of relationships which can be
described recursively in this way. The recursive definitions should be
written and understood as specifications rather than as procedures,
but we have seen here that they can be used as procedures for estab-
lishing what satisfies the specifications. The simple two-clause form
of recursive definition used for ‘descendant’ arises in a huge number
of other applications. On closer inspection these applications can be
seen to be analogous to the ‘descendant’ relationship.

First, remember that the structure of a family is something like a
tree — which is why we talk about ‘family trees’. In fact, it is not a
tree in the mathematical sense because of the marriages which
merge different branches of the family. In a mathematical tree there
is but a single parent for each child. although each parent can of
course have a number of children. The most important class of trees
is probably the binary tree, in which each parent has at most two
children.

If we consider only the father (our society is rather patriarchal,
after all) the ‘family tree’ does become a pure tree. As it stands, the
full family tree would be classified as a directed graph — since the
parent-child relationship is not symmetric. The pure tree is also a
directed graph. One has a fundamental choice, in either case, of pur-
suing a line of descendants (down the tree) or a line of ancestors (up
the tree). Note that a tree has a ‘root’ at the top, being the ultimate
ancestor of every ‘node’ in the tree, and that the ‘branches’ hang
down from it. This is somewhat different from the way God grows
his trees — we draw ours upside-down! The nodes which have no
descendants are called ‘leaves’ and the other nodes are called ‘inter-
ior nodes’.

Trees are intrinsically recursive structures, since every node is
either a leaf, or the root of a ‘subtree’. A subtree is simply a tree
which is part of another tree. Thus our ‘parent’, ‘child’, ‘ancestor’
and ‘descendant’ predicates will apply to any tree. whatever the
nodes may be, since ‘descendant’ will descend through the succes-
sive subtrees of a node, and ‘ancestor’ will ascend towards the root,
just as if searching for such relatives.

More generally, these predicates will work to find a path between
two nodes in any non-cyclic directed graph. They can, for example,
find or check a route between any two points in a maze of one-way
streets. The non-cyclic condition means that there can’t be any way
of getting from one node back to itself. If there is, then there is the
possibility that PROLOG will run around and around in circles with-
out realizing it — like people often do when in mazes which happen
not to have this particular property. If the graph weren't directed,
there would always be the possibility of immediately doubling back
upon oneself.

Here is a plan of the City of Sydney in the year 2001: >

So let's look at how we would design a computer service to guide



us around Sydney 2001. You should be able to recognize that ‘street’
corresponds to ‘child’, and ‘route’ to ‘descendant’, in the following
program. It is entirely the same story as before — only the names
have been changed . . . to numbers (or traffic lights). Note that the
introduction of an extra data field, the street name, does not affect
how the recursion works. Note too that the closure of Market St
between Castlereagh and Pitt (along with the choice of the ‘one-way’
direction of each street) has resulted in an acyclic directed graph.
Here then is the guide service:
syd.1)
: % The map.
%
st(“‘Bathurst”,0,1). st(“Bathurst”,1,2).
st(“Bathurst™,2,3). st(*‘Bathurst™,3,4).
st(“Park”,5,6). st(*“Park”,6,7).
st(*‘Park”,7,8). st(**Park™,8,9).
st(“‘Market”,14,13). closed(“Market”,13,12).
st(“‘Market”,12,11). st(“Market”,11,10).
. st(*Elizabeth” 4,9). si(“Elizabeth™9,14).
st(““Castlereagh™,3,8). st(*“Castlereagh”,8,13).
st(“Pitt”,12,7). st(“Pitt”,7,2).
Az stS“George".l 1,6). st(*‘George”,6,1).
st(*“York™,10,5). st(“York”,5,0).

R TR

5 % The possible paths.

e 0

- path(From, To) :- st(St, From, To).

path(From, To) :- st(St, From, Q), path(Q, To).

syd.2)
?7- path(12,3).
% Can you go from Pitt & Market to Bathurst &
% Castlereagh?

** yes

** yes

*% yes

3 yes

** yes

g yes

MARKET ST PARK ST BATHURST ST
£H) L 0 L J (W
14 — 9 m— 4 ELIZABETH ST

- e
- -

CASTLEREAGH ST

=

\ } '
i 11 —— 6 — 1 GEORGE ST
L [ 4
f 10 = 5 — 0 : YORK ST
= f 1 T . r

FGCS, MITI, ICOT, KIPS and LIPS
Fifth generation computer systems

Japan, 19th October 1981. At an international conference it sponsored
on Fifth Generation Computer Systems (FGCS), the Ministry of Interna-
tional Trade and Industry (MITI) announced a new national initiative — a
project to develop the ‘fifth generation' of computer for the 1990s.

14th Aprll 1982. MITI, in association with eight major computer compa-
nies, formed the Institute for New Generation Computer Technology
{ICOT), launching a 10-year project to develop hardware and software
systems to meet the computer needs of the next decade.

May 1982. ICOT published their goals and plans in the report “Outline

of Research and Development Plans for Fifth Generation Computers” —

the FGCS are now firmly targeted as Knowledge Information Processing

Systems (KIPS).

To produce their KIPS, the MITIICOT FGCS project is attacking
three main frontiers.

(1) The conventional central processing unit is to be replaced by prob-
lem solving and Inference machines based on concurrent process-
Ing elements (this is where PROLOG enters the picture).

(2) The traditional primary, secondary and virtual memory systems are
to be oriented towards know!edge base management (cf today's
‘fourth generation' computer languages and relational databases
— this is an obvious application for PROLOG).

(3) The standard Input/Output interfaces are to be upgraded to Intelli-
gent and natural communications, including human language,
speech and picture processing (cf today's Artificial Intelligence
research — this is currently a primary domain for PROLOG).

To focus on PROLOG; PROLOG uses a technique known as resolu-
tion to replace a goal by a number of new goals by employing a match-
ing rule. This technique, whose principle was well known to Socrates
and Plato, is known as a syllogistic inference step, or simply as an infer-
ence. PROLOG systems (and other deductive systems) may be rated in
terms of the number of Logical Inferences Per Second (LIPS) they can
perform.

Today micros, minis and mainframes clock in at about 100, 1000 and
10 000 LIPS respectively. The proposed KIPS will perform 100 to 1000
MLIPS (where MLIPS = Mega-LIPS = Millions of LIPS). Even the fifth
generation personal computers are envisaged as being in the Mega-
LIPS range.

References

(1) T. Moto-oka (ed), 1981, Proceedings of the International
Conference on Fifth Generation Computer Systems,
JIPDC/Springer, Tokyo, Japan, October 1981 — the original
announcement on FGCS.

(2) ICOT, 1982, Outline of Research and Development Plans for Fifth
Generation Computer Systems, JIPDC, May 1982 — the official
desiderata for FGCS.

(3) T. Moto-oka (ed), 1983ff, New Generation Computing: An
International Journal on Fifth Generation Computers, Tokyo,
Japan, July 1983ff — an entire journal on FGCS.

(JIPDC is the Japan Information Processing Development Centre.)

|

syd.3)
7- path(X,5).
% Whence can you get to York & Park?

X =10

X=12

X =11
syd.4)

7- path(8,X).
% Where can you go from Park & Castlereagh?
X=9

X =13
X =14
X =13

Comprehensible! Good! (If not go back to the discussion of
‘descendant’ and read through again.)

ET! August 1984 — 129



Computing
Software

ATAR! GAMES AND RECREATIONS

K0224P $22.25
Beginners and advanced users can use the
preprogrammed games in this book to improve
thelr skill. Charts, flash cards, an error dictionary
and graph paper designs are among the features.

TRS-80 ASSEMBLY-LANGUAGE

MADE SIMPLE

K0208P §19.25
I you have an understanding of BASIC program-
ming, this will help you to plan, write and hand-
assemble your own assembly-language programs
in_memory, using the T-bug and Level Il BASIC
ROM subroutines.

USING THE 800 MICROPROCESSOR

JO163P $13.25
Guides the reader through the conception, con-
figuration, wiiting and running of a variety of
programs thal demonstrale practical use of a 6800
system.

APPLE Il ASSEMBLY LANGUAGE

K0195P $23.45
Teaches assembly-language- programming at the
beginning level — no prior knowledge of 6502
assembly language Is needed. Includes hands-on
computer exercises and experiments, with both
software and hardware. Provides interfacing cir-
cuits and programs that can be used on the Apple
Il without modification.

CP/M PRIMER

KO0191P $26.95
A complete one-stop course on CP/M, the very
popular operating systern for 8080, 8085 and Z80-
based microcomputers. Complete terminology,
hardware and software concepts, startup of a
CP/M systemn, and a complete list of CP/M-compat-
ible software.

COMPUTER GRAPHICS PRIMER

KO0180P $21.95
Almost every page has a colour drawing, photo-
graph, picture or a schematic to help you learn
computer graphics quickly and easily. Program-
ming concepts apply to all microcomputers, and
examples are Jlven in BASIC for the Apple i

IBM PERSONAL COMPUTER — AN
INTRODUCTION TO PROGRAMMING AND
APPLICATIONS

JO360P $21.95
Designed for deginners, this book offers an infor-
mal introduction to programming in BASIC. Also
covers applications for business, graphics, games
and word processing and Includes comprehensive
tables and charts.

PC DOS: USIMG THE IBM-PC

OPERATING SYSTEM

J0278J $24.50
This self-paced guide teaches you how to become
an accomplished user of all the major disk-operat-
ing systemn functions and utilities, no matter how
much or how little computer experience you have.

FIFTY BASIC EXERCISES

K0188A $17.95
Designed to teach BASIC through actual practice,
this book contains: graduated exercises in math,
business, operations research, games and statis-
tics. The programs were designed to run directly
on a TRS-80 but will run on any system with
Microsoft BASIC.

THE ART OF PROGRAMMING THE 16K ZX81
K02138 $8.75
A sequel to The Art of Programming the 1K ZX81
(ETt Book Sales No K02268B), this book sets out to
help you use your 16K RAM pack and ZX_ printer
to the full. It concentrates on good programming*
style and introduces some interesting programs
that are both fun and useful.

BASIC PROGRAMS FOR SCIENTISTS

AND ENGINEERS

KO0179A §19.95
Contains scientific and engineering application
programs written in BASIC.

APPLE MACHINE LANGUAGE

K0215P $21.95

This straightforward book teaches machine lan-
guage programming through BASIC, the transition
being made step-by-step. Many sketches of video
displays are provided, as well as exercises.

Electronics
Today_

DON LANCASTER'S MICRO COOKBOOK

JO159P $22.20
This ‘cookbook’ starts with the very fundamentals
of microprocessors and microcomputers and takes
you through number systems. codes. etc. till you
can work intelfigently with micros.

THE S100 AND OTHER MICRO BUSES

JO160P $14.50
The key to- successful computer expansion is a
complete understanding of the bus system, through
which the computer communicates with peripher-
als. This book will give you that understanding

More great books on page 73

THE 6809 COMPANION

J01548 $6.95
This is not a beginner's introduction to micro-
processors in general but a discussion of the
features of the 6809 and a reference.

280 MICROCOMPUTER HANDBOOK
Joi171p $20.50
This handbook covers hardware, software and
microcomputers bullt around the Z80.

APPLE INTERFACING

JO273P §15.95
Using this book. you will be able to perform useful
experiments which will provide a much clearer
understanding of the fundamentals of computer
interfacing and computer electronics

6502 APPLICATIONS BOOK

K0228A $20.95
Use this book and a few low-cost components to
build a complete home alarm system, an electric
piano, a motor speed-regulator, a time-of-day
clock, a simulated traffic control system and a
Morse code generator, etc.

280 MICROCOMPUTER DESIGN PROJECTS
JO156P $20.75
A complete look at the internal architecture of the
Z80, the heart of many microcomputers, and even
shows how to build a microcomputer, the EX80,
using this powertul chip

MICROPROCESSOR CIRCUITS

JO157P $14.75
Presents basic microprocessor concepts in simple
language for beglnners and teaches you to con-
struct a useful microcontroller system. Otfers 30
demo clrcuits which take you through assembly,
operation and programming of a microcontroller

A 280 WORKSHOP MANUAL

J02838 $8.95
intended for those who want to progress beyond
BASIC programming to topics such as machine-
code and assembly language programming or who
need hardware details of the Z80-based computer

EASY ADD-ON PROJECTS FOR

SPECTRUM, ZX81 AND ACE

J02858 §7.75
The projects include a pulse detector, picture digi-
tiser, five-key pad, model controller, bleeper, lamp
flasher, light pen, etc, elc.

THE 68000: PRINCIPLES AND PROGRAMMING
KO0176P $19.95
An easy-to-read, systematic approach to the 68000
advanced 16-bit microprocessor. The book guides
you through the complex architecture, Instruction
set, pinouts and interfacing techniques. Written for
design engineers, programmers and students.

ENHANGING YOUR APPLE N

K0206P $27.95
Contains fast and easy method for taking apart
and understanding machine-language programs.
Features programs and other hints for creating
hundreds of colours or many patterns on the
screen, plus ideas 1o improve text on high-
resolution displays

TV TYPEWRITER COOKBOOK

J0297P $14.50
A complete guide to low-cost television display of
alphanumeric and graphics data for microprocessor
systems, computer hobbyists, television titling,
word-processing and video games.

STD BUS INTERFACING

J0164P $21.75
Zxplains what the STD bus Is, In easy-to-under-
stand language.

Co;w;buter
Hardware &
Techniques

|
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|
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Prices subject to change
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Electronics

Electronics
for
beginners

HI-FI LOUDSPEAKER ENCLO-
SURES
co0288B $4.95

Data for building corner reflex, |
bass reflex, exponential hom, |
folded horn, tuned port, Klip-
schorn labyrinth, tuned column,
loaded port and multi speaker
panoramics. Clear dimensioned
diagrams included.

HOW TO BUILD YOUR OWN |

METAL AND TREASURE
LOCATORS
C0036B $6.95 |

Electronic and practical details
on the simple and inexpensive
construction of heterodyne metal
locators.

ELECTRONIC PROJECTS FOR
BEGINNERS
C00388 $6.95

This book gives the newcomer to
electronics a wide range of easily
built projects. Actual components
and wiring tayouts aid the begin-
ner. Some of the projects may
be built without using soidering
techniques.

EASY ELECTRONICS: CRYS-
TAL SET CONSTRUCTION
Co00418 $6.75

For those who wish to participate
in the intricacies of electronics
more through practical construc-
tion than by theoretical study.
The circuits are based on those
from earlier publications but have
been modified to use modern
components and home-wound
coils.

IC PROJECTS FOR
| BEGINNERS
C0042B $6.75

Especially written for the less ex-
perienced hobbyist, and offers a
range of fairly simple projects
based around a number of popu-
lar and inexpensive linear and
digital ICs. Complete layout and
point-to-point wiring diagrams.

BEGINNER'S GUIDE TO
BUILDING ELECTRONIC
PROJECTS

co0308 $6.95

Enables total beginners to tackie
electronic projects. Includes com-
ponent identification, tools, sol-
dering, building methods, cases,
legends, etc, etc. Practical basic
projects are included.

Prices subject to change
without notice

THE WORLD IN

MY EARS
No0420C

This book would represent the
‘basic manual' for anyone inter-
ested, or active in, shortwave lis-
tening. Written by world-re-
nowned authority and broadcast-
er, Arthur Cushen, MB.E., the
book is divided into two parts.
The first covers the historical
development of shortwave broad-

that grew up with it. The second
part covers the practical aspects:
how to start out, how to erect an-
tennas, alt about time and time
zones, DX clubs, reporting, news
sessions, etc.

COMPUTER PROGRAMS FOR
AMATEUR RADIO
NO399S $19.95

The most comprehensive collec-
tion of BASIC programs ever
published to help radio amateurs
cut down on time spent keeping
records, doing mathematical cal-
culations, and beaming in on
other stations.

RADIO STATIONS GUIDE
N0252B $5.95

An aid for all those who have a
radio receiver. Shows the station
site, country, frequency and/or
wavelength, as well as Effective
Radiated Power of the transmit-
ter and, in some cases, the sta-
tion's call sign as well.

$9.95

casting and the listening hobby |

Amateur
radio, dx

AMATEUR RADIO MAP OF
THE WORLD

NO362R
Published by the American Radio
Relay League, this giant wall
map is fully indexed.

$4.95

AN  INTRODUCTION  TO
RADIO DXING
N0253B $6.75

One section is devoted to ama-
teur brand reception and the
other section covers broadcast
band reception, with advice on
suitable equipment and the tech-
niques employed when using
that equipment. The construction
of a number of useful accesso-
ries is described.

25 SIMPLE AMATEUR BAND
| AERIALS

N0286B $6.95
! How to build 25 amateur-band

aernals that are simple and inex-

pensive to construct and perform

well. From the simple dipole up

to a mini-rhombic

| HOW TO BUILD ADVANCED
SHORTWAVE RECEIVERS
N0340B $6.95

| Contains full practical construc-
tion details of a number of re-
ceivers

Simply fill out the reply-paid card insert and send to:

ETI Book Sales,

140 Joynton Ave, Waterloo NSW 2017

All phone enquiries: (02) 663-9999, ext 242
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Multiply your
MicroBee's ROM
capacity

The exclusive Aviek MultiProm
Interface Kit allows you to extend
the ROM capacity of your MicroBee
to 44K, or to a total of 308K by daisy
chaining up to 6 boards. It takes
2532s or 2764s (can be mixed) and
has 11 open collector outputs and
eight buffered inputs: the outputs can
drive relays etc. the Inputs can
monitor the status — perfct for
alarms, machines. even your model
trains!! The address of the ports used
for EPROM selection can be
changed

You can quickly select between
Editor/Assembler. WordBee, Logo.
MiniPascal etc. with a few_
keystokes.

&

roBee and lets you
ol

with
its all Bees
‘::;‘B::“E etc) serial

gRabe _

\so responds 2 P

PAK2 commands . 2995

AK1 and

Y2 Price Sale of the
Biggest' Fanciest
Case on the Market

We are selling the incredible
‘Eurocase’ (normally selling for
$189) for only $89.00. This case is a
superbly made 4 unit rack frame
case, originally made lo house S100
computer systems.
Made in Germany and
builf better than a
tank!! ¢

was $189

Everyone'sa
Winner in the
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(ELECTRONICS) Pty Ltd

119 York Street, Sydney 2000
Phone (02) 267 8777
Mail Orders to: P.O. Box Q302 Queen
Victoria Building, Sydney 2000

Postage and Packing

Divide the value of your order by 20(5%) to get post and packing
value and then add $2.00 - it's that simple. All bankcard orders can
only be sent to a normal address (not a P.O. Box). All Bankcard
orders will be sent by registered post (add $3 to P&P charges)

All goods in stock and prices correct at time of going to press.

Sprint in for 40% |
off 400mW Zener
Diodes Packs

You normally pay 25c each for
these zeners. We are selling them
in packs of 10 at a 40% saving!
Voltages: 3.3, 3.9. 4.3. 4.7. 5.6. 6.2,
6.8.7.5,8.2,9.1, 10. 11. 12, 13- 15 f
18. 20. 22. 24, 27, 30, 33V |

Pack of 10 (all same
type) only*1%°



Update

This list was compiled courtesy of Your Computer magazine Data Base.

COMPUTER
CLUB LIST

ACT Micro 80 Users Group, Bill
Cushing, 10 Urambi Village, Kambah
2902. (062)31-3630

ACT VIC-20 Users Association,
Chris Groenhout, 25 Kerferd St,
Watson 2602. (062)41-2316,
Meetings first Monday of each month
at Boy's Grammar Scout Hall, Red
Hill, 7.30 pm.

ACTARI, Chris McEwan
Co-Ordinator, ACTARI, P.O. Box
E112, Canberra 2600. (062)88-7861

Apple User Group (ACT), Jeff
Brock, 1 Buckley Circuit, Kambah
2902. (062)31-3630.

Australian ZX80 Users Group
(AZUG), David Brudenall, 19
Godfrey St, Campbell 2601. For
ZX80/Microace Owners.

Canberra ACT Sirius User
Group, Jim Bland (062)81-2824,
(062)81-2832

Canberra Compucolor Club
(CCC), Meets 7.30 pm on first
Sunday of every month at the offices
of Digital Equipment, 28 Lonsdale St.
Braddon ACT

Canberra Microbee Users
Group, Hugh Gibson, Microbee
Store, Level 1, Cooleman Court,
Weston 2611. (062)88-6384.

Canberra Microbee Users
Group, Adrian Van Wierst, 9
McGowan St, Dickson. (062)49-7030

Canberra Micro-80 User Group,
Miit Cottee, 33 Crawford Cres, Flynn
2615. (062)58-8822. Meetings third
Monday each months 7.30 pm in the
small theatrette, Reid TAFE, for
System 80, TRS-80 efc

Canberra Osborne Group, c/o
Geoff Cohen, P.O. Box 136, Kippax
2615. (065)54-7608

| zxsoi81

Micsig, Registrar, P.O. Box 446,
Canberra 2601

|

Albury-Wodonga Dist.
Microbee U.G., Eric Eulenstein,
202 Kooba St, Albury 2640.
(060)25-1601

Apple Users Disk Exchange
Club, Peter Lapic, 45 Maiabar St,
Canley Vale 2166.

Apple Users Group, Colin
Rutherford, P.O. Box 505, Bankstown
2200. Meets 6.30 pm second Monday
of each month (Tue. after pub. hol.)
at Sydney Grammar School, Stanley
St., Sydney. (02)520-0926.

Atarli Computer Enthusiasts,
Tony Reeve, P.O. Box 4514, Sydney
2001

Ausborne, Brian Camey, 477-4492,
P.O. Box C530 Clarence St., Sydney
2001. Meetings third Wednesday
each month at 6.30 pm in the North

| Shore Council Chambers, for

Osborne users

Ausbug, Stephen Ford, P.O. Box
62, Londonderry 2753

Australasia ZX80 Users Group,
Tony Mowbray, 87 Murphys Ave.
Kieraville 2600. (042)28-5296, for
Microace owners

Blue Mountains Microbee
Computer Club, Roger Cooper
(047)58-7238.

Blue Mountains Computer
Club, Eric Lindsay or T. Macindoe,
C/- P.O. Faulconbridge 2776

Broken Hill Microbee Users

Group, Peter Cotter, 533 Radium St,
Broken Hill. (080)88-1621

Central Coast Apple Users

Group, C. W. Lee, 662 The
Entrance Road, Wamberal 2260.
Meetings first Tuesday each month at
the Niagara Park Public School from
7.30 pm. (043)84-3419.

Central Coast Computer Club,
Max Maughan, P.O. Box 36, Ettalong
Beach 2257. (043)24-2711. First and
third Tuesday every month at Applied
Technology, West Gosford, for all
types of computers

| Commodore Users Group, John

Guidice, G.P.O. Box 4721, Sydney
2001

Compucolor Users Group, Tony
Lee, 52 Cowan Road, St. Ives 2075.
(02)449-8824.

Cumberland Computer User
Group, S. O'Neil, (02)682-3851

DEC Personal Computer
Special Interest Group, Marion
Rhydderch, DEC Austraiia, Northern
Tower, Chatswood Plaza, Railway St,
Chatswood 2067. (02)412-5252

A.P:F. Users Group, Norm
McMahon, 288 Kissing Point Road,
Turramurra 2074. (02)44-2645.

Microbee
lub, Bruce Rennie,

Hawkesbur
Computer
(045)67-7329.

HP Desktop Computer Users
Group, Dr R. W. Harris, CSIRO
Division of Mineral Physics, PMB 7,
Sutherland 2232. (02)543-3460

Hunter U. G. — All
Microcomputers, Secretary, P.O.
Box 39, Broadmeadow NSW 2298.
Meets on the second Wednesday of
each month in Room 308, building W
University of Newcastle at 7.45 pm.
Membership is primarily Apple Il
orientated, but anyone with interest in
micros welcome.

lllawarra Microbee Computer
Club, Ronald Read, 49 Beatus St.
Unanderra 2526. (042)71-2384

Ilawarra Super 80 Users
Group, Jim O'Grady, Chairman,
P.O. Box 1775, Wollongong 2500.

Kaypro Users Group NSW,
Harry Richards, 4/2 Bortfield Drive,
Chiswlck 2046. (02)713-1585. Meets
second Tuesday each month at
8.00 pm in the Burwood RSL.

Lotus 1-2-3 User Group, in

| Sydney, Ron Polak, (02)29-5316.

Macarthur Computer
Association, J. Napier, 23 Athel
Tree Cres.. Bradbury 2560. Meets
first Monday each month at Airds
High School, Briar Road,
Campbelitown, at 7.30 pm each
month, all machines are catered for
(046)25-2055

Macquarie Microbee Users
Group, Brian Thompson, meetings
first Monday each month at Denistone

| East Primary School at 7.30 pm
| (02)85-1659 after hours.

MEGS (Microcomputer Enthus.
Group), John Whitlock, P.O. Box
1309. Chatswood 2067. Meetings
third Monday each month at rear of
St. Andrews Presbyterian Church, 37
Anderson St, Chatswood.
(02)638-1142

Mi Computer Club, Norma
Jackson, P.O. Box 21, Waterloo
2017. (02)662-8888.

' Newcastle Microbee Users

Group, Lee Osman, 12 Cleverton
Close, Warners Bay 2282
(049)48-8813.

Newcastle Microcomputer
Club, Angus Bliss, P.O. Box 293,
Hamilton 2303. Meetings second and
fourth Monday each month at room
G12, Physics Building. Newcastle
Uni. (049)67-2433 ext 326 bh

| NSW Primary School Microbee

Users Group, Mr Peter Stretton, c/-
Hunters Hill Primary School,
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Alexandra St, Hunters Hilf 2110,

NSW 6800 Users Group, 27
Georgina Ave, Keiraville 2500.

Northern Beaches VIC User
Group, E. Tuxford, 161 Barrenjoey
Rd, Newport 2106. (02)997-2467.

Northern NSW MICC Chapter,
Alen Hartley, Dundurrabin, via Dorrigo
2433. (066)57-8160.

NSW Peach User Club, Daniet
Soussi. Weekly meetings on Saturday
from 2 pm at 'Cybernetics Research’
120-122 Lawson St, Redfern.
(02)698-8286.

0OSl Users Group, Nigel Bisset.
(02)411-7142,

Pocket Computer Users Ciub,
George Antonijevic (02)683-54296,
for those interested in pocket
computers, whatever the brand.
Meetings held on the first Wednesday
of each month at 7.30 pm at the
‘Woodstock' Community Centre,
Church St, Burwood.

Sorcerer Users Group, P.O. Box
E162, St James 2000. Meetings first
Tuesday each month at 7th Fioor,
Datec House, 220 George St.,
Sydney at 7.30 pm.

Southern Districts Commodore
Users Group, Lex Toms,
602-8691, 3 Lucille Cres., Casula
2170. meetings first and third
Wednesday each month, AP Hall,
Currajong Rd., Prestons.

Sutherland Super 80 Group,
Jim Treager. (02)525-2018.

Sydcom 64 (C64 User Group),
Andrew Farrell, meetings first
Tuesday of each month at 6.30 pm
above Computerwave, George St.,
Sydney. (02)99-2640.

Sydney FORTH Group, Peter
Tregeagie, 10 Binda Road, Yowie
Bay 2228. (02)524-7490, FORTH
Computer Language.

Sydney Microbee Users Club,
Colin Tringham, 92-6408, P.O. Box
€233, Clarence St, Sydney 2000,
Meetings third Sat. each month,

1-5 pm, McMahons Point Hall, Blues
Point Rd., North Sydney.

Sydney Peach User Group, Ben
Sharif, 261 Northumberland St.,
Liverpool 2170. (02)601-8493.

Sydney TRS-80 Users Group,
meetings second, third and fourth
Saturday of each month at Botany.
(02)666-4716 bus. hours.

TAG-The Access Group, Bob
Doiton, P.O. Box 943, Orange 2800,
for Access and Actrix users.

TI Sydney Home Computer
U.G., P.O. Box 149, Pennant Hills
2120.

134 — ETI August 1984

Wagga Microbee Users Group,
John Simmons, 47 Undurra Drive,
Gilenfield 2650. (069)31-1302.
Meetings first and third Tuesdays
each month in the Tolland-Glentield
Neighbourhood Centre at 8.00 pm.

Wizzard User Group, John
Mitsod, 150 Bouganviile Road,
Blackett 2770. (02)628-0801.

ZX-Spectrum Users Club, Craig
Kennedy, P.O. Box 466, Epping
2121,

Aprle Users Society of
Melbourne, D. Halprin, P.O. Box
43, Forest Hilt 3131, (03)387-3221.

AT Microcomputer Club, Grant
Forest. (03)879-2257 ah,
(03)699-2888 bh. This club has been
formed for people interested in the
Applied Technology DGOS Z80.

Atari User Group Melbourne,
Kelvin Eidridge, P.O. Box 173, 3073.

Australian FORTH Interest
Group, Tony Latermore, P.O. Box
704, Sale 3850. (051)44-2011,

Australian North Star Users
Assoc, P.O. Box 194, Wangaratia
3677.

Ballarat Computer Users
Group, Publicity Officer, John
Preston. (053)31-4363.

Billanook Computer Forum,
Maurie Canterbury, Cardigan Road,
Mooroolbark 3138. (03)725-5388.

ABUG 80 (Burwood Users
Group), P.O. Box 46, Blackburn
South 3130.

CHIP 8, 6800, 1802 User
Group, Frank Rees, 27 King St,
Boort 3537.

Compucolor Users Group,
L. Ferguson, 12 Morphett Avenue,
Ascot 3342,

COMX-35 Users Group, Adam
Carter, 2 Dougand Circuit, Dingley
3172. Interstate members weicome.

DEC Personal Computer
Special Interest Group, see
NSW entry.

FORTH Interest Group, Lance
Collins, P.O. Box 103, Camberwell
3124. (03)29-2600. Meets on the first
Friday of the month.

Geelong Computer Club, Peter
McKeon, P.O., Box 93, Geelong
3220.

IBM & Columbia Computer
Users Club, Giles Bray, 22/11
Auburn Grove, Hawthorn East 3123,

82-7632, second Tuesday each
month, 7.30 pm at the Victorian
College of Pharmacy.

Kaypro Users Group of
Victoria, George Kunz, P.0. Box
159, Forest Hill 3131. (03)857-5462.
Meetings fourth Sunday each month
at Burwood State College,
Community Resources Centre at

2 pm.

KAOS (Ohio Scientific), David
Anear, 49 Millewa Cres., Dallas 3047.

Latrobe Valley Colour
Computer U.G., George Francis,
31 Donald St, Morwell 3840. 22-1389,
for TRS-80 & MC10 users.

Melbourne Atari Computer
Enthusiast, P.O. Box 133,
Muigrave North 3170. Meetings held
on first Sunday of each month at
11.40 am at Monash University
Rotunda.

Melbourne Lotus 1-2-3 Users
Group, Robert Taylor. (03)
267-4800.

Melbourne Microbee Users
Group, Pres. Grant Forrest, P.O.
Box 157, Nunawading 3131. Meetings
7.00 pm second Wednesday each
month at Vic. State College —
Burwood Campus, 221 Burwood
Highway, Burwood.

Melbourne PC User Group,
Stephen Wagen or Christopher
Leptos, c/o Pannell Kerr Foster, 14th
fioor, 500 Bourke St., Melbourne
3000. (03)605-2222 bh.

Melbourne Peach Users Group
(MPUG), P.O. Box 191, Rosanna
3084. (03)434-2541.

Melbourne Super 80 Users
Group, Sec. Victor Shuttleworth,
(03)723-2713.

MICOM, Microcomputer Club
of Melb, P.O. Box 60, Canterbury
3126.

Motorola User Group Soc.
(MUGS), Clive Allan, 11 Haros Ave.,
Nunawading 3131. (03)878-1298.
Group is interested in 6800/02/09-
based computers, particularly if run-
ning Flex.

National Mutual Micro Users
Group, R. Prewett, NMLA, P.O. Box
2830AA, GPO Melbourne 3001. For
National Mutual staff,

National Sinclair User Group,
P.O. Box 148, Glen Waverley 3150.

National ZX80 Users Club, 24
Peel St, Collingwood 3066.

NEC Portable Users Group,

D. Green, meetings second Wednes-
day of each month at Myers Com-
puter Centre, Lonsdale St., at
7.30 pm. (03)611-3380.

Northn/Westn Sub. Comp.
Users Group, John King (Secre-
tary), 284 Union Road, Moonee
Ponds 3039. (03)338-9304. Contact
CP/M Data Systems.

Peninsula Computer Ciub,
George Thompson, 3 Patterson St,
Bonbeach 3196. 772-2674, second
Tuesday each month at Chisholm
College, Frankston. Many types of
computers are catered for,

Sharp Computer Users Associ-
ation, The President, 7 Faye St,
East Burwood 3151,

Spectravideo Users Group,
Mitch Raitt, Fernhill, Tindal's Road,
Warrandyte 3113. (03)844-3485.

Sorcerer Computer Users
(Australia), Secretary, G.P.O. Box
2402, meibourne 3001.

TI-99/4A Users Group Mel-
bourne, Wayne Worladge, 123 Ash-
burn Grove, Ashburton, (03)25-1832,

Vic. Assoc. of Computer
Educators, Arthur Totrali, P.O. Box
69, Whittlesea 3757.

Victorian VZ200 User Group,
Luigi Chiodo, 24 Don St, Reservoir
3073. (03)460-3770.

Victorian Wizzard Users
Group, Barry Kiein, 24 Russeli St,
Bulieen 3105.

Yarrawonga Computer User
Group, Chris Younger, 10 Witt St,
Yarrawonga 3730. (057)44-3859. For
all machines.

ZX81 Software Exchange, C/-
Chips Taens, 5 Muir St, Mt. Waverley
3149.

QLD.

Apple-Q the Brisbane User
Group, The Secretary, P.O. Box
721, South Brisbane 4101. Has User
Group days every third Sunday of
month at Hooper Education Centre,
Kuran St, Wavell Heights. Centre is
open from 8.30 am till 4.30 pm. Mem-
bers encouraged to bring Apple
along.

Australian Sirius Users Group,
P.O. Box 204, Chermside 4032. (07)
350-2611. Looks after the needs of
Sirius One and Victor 3000 computer
users. For membership form write to
above address.

Basic User Group, Chris Lucey,
Cranium Computers, 34 Lawless St,
Blackwater 4717.

Brisbane Super 80 Users
Group, Gary Gatfield. (08)355-3173.

Brisbane Youth Computer
Group, A. Harrison, P.O. Box 396,
Sunnybank 4109.



COMPUTER CLUB LIST

Commodore Comgluter Users
Group Qid, Mrs D. D. Dillan, P.O.
Box 127, Stones Corner 4120.

Commodore Users Group, John
Egan, P.O. Box 274, Springwood
4127. (07)287-2705. For owners of
PetyCBM and VIC-20 machines.
Meetings held on the first Tuesday of
the month at 130 Petrie Terrace, Bris-
bane.

Computer Owner’'s Group, Betty
Adcock, 42 Lucan Ave, Aspley 4034,
263-4268. Second Wednesday each
month, 7.45 pm, all kinds of comput-
ers are catered for.

DEC Personal Computer Spe-

cial Interest Group, see NSW
entry.
Gold Coast Microbee User

Group, Col Mclaren, 1-100 Imperial
Parade, Labrador 4215, (075) 31-
4610. Meetings first Sunday each
month, 3.00 pm at the Southport High
School.

IREE Microcomputer Interest
Group, N. Wilson, P.O. Box 811,
Albion 4010.

Mackay Microbee User Group,
Geoff Gehring, Box 230, Mackay
4740. (079)42-3214.

Osborne Users Group of Qid
Uni, Glen McBridge, meetings sec-
ond Thursday each month, open to
all. (07)371-4243.

Superboard Users Group, Ed
Richardson, 146 York St, Nundah
4012.

Tandy, Apple, Commodore UG,
Chris Lucey, 34 Lawless St, Black-
water 4717.

The Microcomputer Society,
The Secretary, P.O. Box 580, Forti-
tude Valley 4006. Meetings are held
on the second Friday of each month
in the Old Town Hall, corner Vulture
and Graham Streets, Sth Brisbane.
Meetings start at 7.30 pm; if main
gate is closed use the back stairway.

Townsville MicroBee User
Group TMUG, C/- Town and Coun-
try Computers, CTL Centre, Anne St,
Altkenvale 4814. Meetings 7.30 pm
on second and fourth Monday each
month on the ground floor, St Marga-
ret Mary's Secondary School, Crowle
St, Hermit Park.

TRS80/System 80 Interest
Group Qild, 396-2998. Meetings on
the first Sunday of each month at 21
Rodney St, Lindum, at 2 pm.

ZX 81 Club, P. Carswell, 22 Braud
St, Bundaberg 4670.

S.A. & NI

AACC, Adelalde Atari Com-

puter Club, meets at Gilles St Pri-
mary School, City, on first Monday
(second if first is on public holiday) of
each month. Secretary, P.O. Box 333,
Norwood 5067.

Adelaide Lotus 1-2-3 User
Group, Paul Wragg, Pannell Kerr
Foster, GPO Box 1969, Adelaide.

Adelaide Micro User Group, R.
G. Stevenson, 36 Sturt St, Adelaide
5000. For TRS-80 and System 80

| Users.

Adelaide Osborne Group, Rus-
sell Barter, The Secretary, 410
Regency Road, Prospect 5082.

Alice Springs Microbee Users
Group, Douglas Craigie, ¢/~ P.O.
Box 3230, Alice Springs 5750.

Beebnet, BBC and Econet
User Group, M. A. Cowley, P.O.
Box 262, Kingswood 5062.

CBMNVIC Users Group Of N.T,,
lan Diss. (089)27-9208.

Commodore/VIC Computer
Users Assoc, Eddie Hann, 13
Miranda Road, Paralowie 5108. The
SA branch meets monthly.

Compucolor-Intercolor User of
SA, P.O. Box 86, Tormensville 5031.
(08)352-3296.

Darwin Microbee Users Group
DBUG, Felino Molina, P.O. Box
3111, Darwin 5794. (089)82-5613 bh,
(089)88-1455 ah.

DEC Personal Computer
Special Interest Group, see
NSW entry.

IBM-PC SA Users’ Group, P.O.
Box 68, Walkerville 5081.

Kaypro User Group, Myles
Wakeham, 100 Pirie St, Adelaide
5000. (08)223-6333. meetings first
Tuesday each month.

Microbee Users Group of S.A.
MUGSA, The Secretary, GPO Box
767, Adelaide 5001.

NT 80 Computer User Group,
R. T. O'Brien, 433 McMillans Road,
Jingili, Darwin 5792.

SA Commodore Computers
UG, Eddie Hann, The Secretary,
P.O. Box 427, North Adelalde 5006.
258-6367. Meetings second Tuesday
each month, 7.30 at Royal Caled-
onian Hall, 379 King William St,
Adelaide.

SA Hitachi User Group, Cliff Hig-
nett, 45a Ormond Ave, Daw Park
5041. (08)274-9341

SA Microprocessor Group Inc.
SAMG, The Secretary, P.O. Box
113, Plympton 5038. (08)278-7288.

Sorcerer Users Group of SA,

Don
5074.

Ide, 14 Scott Road, Newton

South Australian Apple Users
Club, The Secretary, SAAUC, C/-
The Bookshelf, 169 Pirie St, Adelaide
5000.

South East Computer Enthusi-
asts Group, Glenn Mibus, 3 Millard
St, Mount Gambier 5290. (087)25-
1046. Meetings second and fourth
Tuesday of each month from 6.30 pm
at Mt Gambler High School Computer
Room, for all machines and interested
parties.

The Microcomputer Assoc. of
the NT, Andy Smith, Darwin Com-
munity College, Casuarina 5792.

VZ200 Users Club, 7 Abbott Cres,
Malak, Darwin 5793. (089) 27-2830.

Agriculture Users Group, C/~ Mr
R. Fenwick, Dept. of Agriculture,
Albany 6330. For farmers and the ag-
riculture service industries.

CU West WA Compucolor/
Intercolor U.G, John Newman, 8
Hillcrest Drive, Darlington 6070.

DEC Personal Computer
Special Interest Group, see
NSW entry.

KAOS-W.A,, Gerry Ligtermoet,

(09)450-5081, 39 Cloister Ave., Man-
ning 6152. For Ohio Scientific Users.

OSWEST-Osborne UsersGroup
of WA, (09)330-3439.

Kaypro User Group of WA, Ains-
lie Sharpe, P.O. Box 91, Claremont
6010. (09)384-5511. meetings second
and fourth Mondays of each month in
the canteen of the Department of Agri-
culture, Jarrah Road, South Perth,

Perth 80 Users Group, C. Powell.
(09)457-6849. For system 80 and TRS
80 Users.

Perth Hitachi Peach Club, The
Secretary, 1 Charf Court, Riverton
6155. (09)367-5880. For Hitachi Peach
and 6809s.

Sorcerer Computer Users of
Aust, The Secretary, 90 King George
St, Perth South 6151. (09)367-6351

Super 80 Users Group Perth,
Garry Black, 19 Bendigo Way, City
Beach 6015. (09)385-8813.

The WA Atari Computer Club,
Alf Gaebler (Secretary). P.O. Box
7169, Cloisters Square, Perth 6000.

WA Microbee Club, Mike Osborn.
(09)447-5366.

VIC-Ups, G. Padfield. (09)451-4629.

WA Wizzard Users Group, John
Reid, 13 Wenlock Road, Wattleup
6166. (09)410-2359.

WA ZX Users Group, Phil Taylor.
(09)328-4111 bh.

WA University Computer Club,
Second Floor, University of WA, Guild
Building. (09)386-1455.

Tasmania

DEC Personal Computer
Special Interest Group, see NSW
entry.

Devonport Computer Interest
Group, John Steveson, R.S.D. 422,
Sheffield Tasmania 7306. (004)92-
3237.

|
Spectravideo Computer Users

Group, W. P. Decket, 48 Heather St,
Launceston 7250. 44-4836, Member-
ship to the club costs $15 which enti-
tles members to a newsletter and to
discounts on computer equipment.

TASBEEB, John Hannon, P.O. Box
25, North Hobart 7000. Meetings first
Monday each month at Elizabethan
Matriculation College in D Block at
gpm. (002)34-2704. For BBC
computers.

Tasmanlan Tl User Group, Co-or-
dinator, 1 Benboyd Court, Rokeby
7019. (002)29-4009. Meetings third
Sunday of each month at University of
Tasmania, room 373.

TAS-Micro, Peter Deckert, Unit
1/456 West Tamar Road, Riverside,
Launceston 7250.

Tasmanian Commodore Users
Assoc, Vincent T. Staggard, The
Secretary, G.P.O. Box 391D, Hobart
7000. (002)72-0295. Commodore and
others,

Tasmanian OSl| User Group,
David Tasker, 111 Bass Highway,
Westbury 7303.

1802 Users Group, P.O. Box 6210,
Auckland, New Zealand. For those
who own an ETI-660 or a COSMAC
VIP, you can contact the 1802 Users
Group. Be kind and send them a return
addressed envelope and some Inter-
national Reply Coupons.

Nelson Vic Users Group, Peter
Archer, Nelson VIC Users Group, C/-
P.O. Box 860, Nelson NZ, for VIC and
Commodore.

| Wellington Microcomputer Soc.

Inc., Lindsay Williams, 2 Pope St
Pimmerton, New Zealand.

ZX81 Club, R. Skelton, C/
Harbourside Orchard. Waiuku, New *
Zealand. [ J
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THE ONE
YOU'VE
BEEN
WAITING

48 IFRCZI>RC2+1I THENR=R(2Z)

ey
m'
um-'vn.-u- triz e yre

The Radio Experimenter’s
Handbook, Volume 1, from
Electronics Today International
is 132 pages chock-full of
circuits, projects to build,
antennas to erect, hints and
tips. It covers the field from DX
listening to building
radioteletype gear, from ‘'twilight
zone' DX to VHF power
amplifiers, from building a radio
FAX picture decoder to
designing loaded and trap
dipoles.

Edited by Roger Harrison,
VK2ZTB, this book carries a
wealth of practical,
down-to-earth information
useful to anyone interested in
the art and science of radio.
$7.95 from your newsagent or
through selected electronics
suppliers. It is also available
mail order through ETI Book
Sales, P.O. Box 227, Waterioo
NSW 2017 (please add $1.75
post and handling when
ordering by mail).

OPEN 3.4

CHD 2

PRIWT"GOLD LUTTO"

LIST

FEM LUCKY LOTTO BY
POKE 35879, 122
FORN=1TOS
DCH>=INTC(RNDC 1D %4@) +1
NEXT

FORY=1T0%
FORZ=1T0S

GC2I=0CZ+1) (Q(Z+1>=R
HEAXT

LUCKY LOTTO

The object of the ‘Lucky Lotto' program for the
VIC-20 is to select six random numbers and to dis-
play them in the form of a coupon. Line 10 gives
the screen a yellow background, while lines 15-20
do the number selection and make sure that no
number is repeated. Lines 100-170 print a coupon
with red figures, and then lines 200-395 turn the
selected numbers black.

D. J. Donoghue, Inhala QId

56 NEXT

FORS=1T0S
IFRCS)=Q(S+1 DTHEND(S)=TNTCRNI(1>#49)+1 : GOTO38
HEXT

160 PRINT"D"
116 PRINT"m

GOLD LOTTOD

128 PRINT"dA 1 2 3 4 5 s 7"
139 PRINT"N 8 9 18 1} 12 13 14"
140 PRINT"M1S 1€ 17 18 19 28 21"

159 PRINT"¥ZZ 23 24 25 25 27 25"
168 FRINT"BZS 38 31 32 33 34 25"
170 PRINT"MZE 37 3% 39 48" B
IFRC1)=10R(2>=10RG(3)>=10RA( 4= 10RA(S)=10RG(E>=1 THENFOKE38458+1, D
IFQ(I)=20RQS2)=20RD(35=20R@(4)=20RG(5)=20RQ(6)=2THENPOKE38488*4;@
IFQIC1>=30RE(2)=30RE{3)=30RG (4 ) =ITRAC T ) =30RU(E ) =ZTHENPOKE 33435+7, B
IFGC1)=40RGI(2) =40PR( 3)=40RD( 4 ) =40RG (S ) =40URQ () =4 THEHPOKE35435+12, 8

8 IFGC])=S0R0(2)>=50RHC3)=S0RG(4)=50RU(S>=S50RG (S )=STHENFOKE33488+13, 0
225 IFQC]1)=60RA(2)=60RA(3)=60RE(4)=5URP(S >=60RM () =ATHENFIIKE 35485+16, 8
IFRCL1)=FORQCZI=70RO(2)=70RDC3)=70RM(S)>=70FG(E) =? THENPOUKE 38488+15, 8
IFRC1)=S0RG( ) =20RIC3)=80R0L 4 )=8DRB(S)=BORM(E Y =3 THEMFOKE3S532+1 ,®
IFQC1)=90REC2)=30KL( 3) =90RW (4 ) =IORK(S) =90RA (6 ) =9 THENFOKE 38532+4, 4
IFRC1)=100RQ(2)=190RE(3)=100RG(4)>=190RG(S) = 160RL(6)=1ATHENPOKE3E538, 6 :
533.4
254
542.9
235 IFRC1)>=120RQACZ)=120RE(3)=120F7<4)>=120RP(S)=120RMCE > =1 2THENPOKE 38544,
545,44
268 IFQC1)=120RE(2>=130ROC3)=130RGI(4)=130R0(S) =1 30RICEI =1 3THEWPOKE3R547, 0
548, 0
265 IFQC1)=140ROCZ>=140RN(3)=140RACI>=140RH(S)=140RACH5)=14 THENPOKERLSSA, B
551,98
270 IFRC1=1S0RACZ)=150RA(3)=150RA(4) =1S0RMC(S) =1 SORR(E ) =15THENPOKE 2SS 76, 8"
576+1.0
275 IFQC1>=160RR(2I=160RIC2)=1E0RA(4 > =1 60RP(S5)=160RI(E )= 1S THENFOKESRSTI, 0
528,
2e9
523.0
223 TFRCID=120RACZI=120ROC3) =1 20RO ) =1 S0RGE D) =1 BURW R ) =13 THENFUKE 32985, 8
526,08
290 IFEC1)=130RA(C2>=190RG(2I=1 9ORG(4)=190RH(S =1 90FD(6 )=13ITHENPOKE 28528, @ :
533,12
295 IFRC1)=2B0RAY 2)=2QURDC =) =200RD (4 ) =2B0RH (5 ) =2B0RQ(6 ) =20 THENFOKE38591 , 6
592,49
39 IFOC1>=210RE(2)=210RG(3)=210RGC4)=210RD(S =2 1 ORPR(E)=21 THENPOKE32594 , @
595.0
205 IFS<l)=220RQ(2)=220R@(3)=220R@(4)=220Ra<5)=220Ra(6)=22THENPDKE38629,B:
6zR+l,
210 IFRC13=230ROC2)=220RPD(3)=230RIC 4> =230RA(S)=230RD(6) =23 THENPOKE 32623, 8 -
£24.0
315 IFE (L Y =240RM2)=240RD( 3D =240RN(4 )= J0RA(S ) =240RACE > =24 THEMPOKE 38626, B

IFRC1)=110RG(2Y=110RAC3> =1 10FG(4>=110RDS>=1 1DRG(S) =11 THEMPOKE3SS41,8:

2}
IFRC1)=170FE(22=170RN(3)=170RO(4I=1 PORR(SI=170RQ(EI=1 7THENPOKERSSR2Z. @

gég’?F@(1)=250RQ(2)=25090(3)=250R0(4)=250R9(5)=250RD(6)=25THENPDKE38629;B'
ggg’?FQ(1)=2609Q(2)=2€DRQf?)=26DR0(4)=26URQ(5)=260R@&6)=26THENPGKE38632,BT
gég’?FO(l)=270RQ(2)=270R0(3)=2?0RG(4)=2?DRO(5)=2?0RQ<6)=27THENPOKE38635,Bi
gég'?FQ(l‘=280R0(2)=280R0(3)=280RQ(4)=280RE(5)=280R@(6)=23THENPOKE38638,Bi
gjg'?FQ(1)=290?@(2)=290F9(3)=29090(4)=2909Q(5)=290RQ(6)=29THENPOKE38664:B‘
ggg*}éz(l)=3@DRO(2)=300RQ(3)=380RQ(4)=380RQ(5)=3@0RG(6)=38THENPDKE3866?,B-
ggg’?FQ(1)=310R@(2)=31URQ(3)=310RQ(4)=310?0(5)=310?B(6)=31THENPUKE386?@:8
ggél?FQ(l)F320R@(2)=320R@(3)=320RQ(4)=320P@(5)=320RQ(6)=32THENPDKE386?3;8
ggz'?FQ(1)=330RQ(2)=33OPD(3)=330PU(4)=33OR@(5)=330R0(6J=33THENP0KE386?6»B‘
e
=26.0
sra
€23.8

TFRC1 Y =340RMC2)=40REC = +=340PMC I =340RACS ) =340P0( 6 )=34 THENPOKE 38679, @1
;
IFEC1)=250ROC2D=350PAC T =35DRUC ) =350RH (¢ S) =350RD(E ) =35 THENPOKE 38552, 0

POKES!
éﬁKESS
POKE3¢
POKE3#
POKE3E
POKE?3E
POKE3E
FOKE3E
FOKR3E
POKESE
POKE3E
FOKE3%
POKE3E
POKE3¢
POKE3E
POKE3®
POKEZ2E
POKE3S
POKE3Z
POKE3%
POKE32
POKE3S
POKEZ8
POKE3S
POKE 2%

POKESS



7S IFRC1)=3€0RA(2)=360RB( 3> =360RCI(4)=360RO(5)=360RH(E) =36 THENFOKE3B70L, 8 : POKE38

"BE+1, 8

26 IFEC1)=370RACZI=370ROC2>=370RA(4)=370RD(S5)=370RO(£I=37THENPOKE28711, 2 POKE3S

2,8

125 IFRC1)=280RAC(2)=380RA( 3 ) =3B0RAC( 4 )=3BORG(5>=380RNCF I =ZZTHENPDKE23714, @ POKE3Z

15,18

‘:9@ IFR(1)=390RO(2)=390ROCZ)=330RE( ) =330RG( S)H=3IDRGCE y=29THENPOKE3S7 17, 3 POKE3®

2.8

95 TFGIC] ) =400RA(2) =4B0RO(3)=480RAC 4> =4B0RO(S) =4A0RD (£ >=IATHENFOKE 38728 . O PIKEZS

721.9
$o0 PRINT"Z®M TO GET NEXT CRFD"
110 PRIMT"6i® HIT ANY KEY"

120 GETR$ : IFRE=""THEN4Z9
1308 RUM

PERDY.

INVADER MATH

Ric Kube, Waikerie, SA

This game will work with the unexpanded VIC or with
the 3K expansion board.

10 RE™M INVADER MATH

20 FORN=7334T07364+1%5:READA ! POKEN,ATNEXT :FORN=7424T07431 : FOKEN, 0 NEXT

30 DATA36,126,219,219,219,1286,36,185
40 DATA14G,£4,56,254,96,84,146,0

=0 POKE3ESES,2SStPFRINT 2" TAB(S) "EIINVADER MATH" iPOKE3E873,8
€0 FORA=OTO10:POKE36878,13:FORB=255TO128STEP-13:POKESE877,B:POKE36E7S,E
70 POKE?E80+A%23,27 :POKE?TO1+ACS] ,27:POKESS400+A*23,3

80 FOKE38421+A%21,3:FORF=1TO200 :MENTINEXTIPOKETEED+AX23,32: POKE?781+0x21 32 :FOKE

36878 ,0iNEXT

90 POKE?91¢,27 :POKE32340@+22+11+10,3iPOKE3687?7,0: POKE36875.,0
100 PRIMT ZeITO SHOOT THE INVADER YOU NCCD T3 TYTE TIE ANSKER TO THE*

110 PRIMNT*Q:PROBLEM. IF YOU SUCCEED, ANOTHER WILL APPEAR SOMEWHERE ELSE FOR YOUTO

SHOOT"

115 PRINT ;eD0 YOU WANT TO ADD OR MULTIPLY"

116 GLCTn®: IFA$=""THENI1 16

117 IFA$="A"THENZZ =1:60701E0

118 IFA%="M"THENZZ=2:G0TO120

119 GOTO11€

120 PRINT"IPRESS ANY KLCY"

130 GETAT: IFAS=""THEN13D

146 PRINT"D"TAB(S) "RI1WVADER MATH"

| 170 FORA=10TOBSTEP-1tPOKE3€876, 151FORB=255TO1268STEF -~ 19:POKE36877 ,B:POKE3EE73,6
180 POKE?6S0+A«23,27:PUKETTO1+A%21,27 :FOKE38400+A%23,3

190 POKE3G421 *A%21,3:FORP=1TO200: NEXT:NEXT:POKE7E€80+A¥23,32! POKE?701+As21,32:POK

E36878,0: NEXT

200 POKCTI10,27:POKE33400+22%11+10,3:POKE36877,01POKE36875,0

210 PRINT"LCBBDRBIINVADER MATH™

220 S=72:0=0:FORY=1T03:POKE??46+22aY,

186 Y1 POKE7966+2%Y , Y+ 176 NEXT

230 Q=C INTCRNDC 1) ¢3)%2)+2:FORR=INT(RNDC 1 ) %7) + 1708
2406 LA=7763+Q+R722:POKE36873,15:C0=30720@

2%0 FORL=7768+QTOLASTCF22

260 POKEL ,27:POKECO+L,3:POKE36877,200:POKE36875,153:FORFA=1T01S
270 NEXNT:POKE36877,0:FOKE3687S,0: POKEL ,32: NEXT

280 POKETTEE+0+R422,27:POKECO+?7768+G+R*22,3:FOKE36876,0

298 PRINTTABC 4) " sigeleisefoletoleieisialoloielstrieleinte]- CORE D

300 PRINTTABC 47 " jisieie(afejelefeteiririelsfojelejelsjeH IGH SCORE "HI

310 ANE =0

320 PP INT " icdeielslslelsiristejeiojelplajs R FYOUR ANSLER 1S °/ @ INPUTANS

330 FRINT"Hepeieleiele(riejeleelriree]

340 1FZZ=1ANDANS = Q/2) ¢ 9-R > THEN4BO
380 1FZ2=2ANDANS =( Q/2) s¢ 9-RITHENAED
360 Ss3-R:IFCC=0THENAOO

370 POKE?TE8*Q+Re22,32

380 IFR=8BTHENS10

390 R=R+1iPOKE36877,200:POKE3687S, 1SSIFORFA=1TO1SINEXT: PFOKE36877,0: POKESE875,0:6

0TOoR2E0e

400 PR INT ° zifetelefeisjelefelolelole tFICAME OVER
410 IFD>HITHENHI=0

420 PRINT zislelep4 1GH SCORE: "H!

430 FORN=1T705000:HEXT

440 POKC 198 ,0:PRINT"2ERMNOTHER GHIMET "
430 GETAS$: IFA$=""THCNASO

460 IFAS< " * THENPOKE 36363 ,240: POKE36873,27 :PRINT*C" : 1D

470 GOTOZ 10

400 FOKCTTEC+0+R422,28:FOKECO+7TES+Q*Ra22,2

450 POKE368T7,25%tFORL =15TOO5TEP -2: POKESEE7E,LFORM=1TO250:! EXTM, L:POKESESY? 0P

OKE36378,0

SO0 D=D+1

Si® FORMN={TOS00:NCAT

520 POKET76E+Q@+Ra22,32:60T023C

READY .

You need not own a bank
to have a personal com-
puter. Look at our prices.

64K Z80 & 6502 CPU IBM look-a-like
case detachable keyboard 188 function
keys, 10 user define keys $480

meni < < S

L AEE

Apple Computer keyboards $130 + Tax
Boxes $50 + Tax. Power supplies $55 + Tax

LTODYTECY

12° green & amber monitors high
frequency, from $120.00

Teac Floppy disk drive}s suitable Apple I,
with Direct Drive from $23€.00

- —

Dot matrix printers using continuous and

sheet paper $265.00

Daisy wheel printer, letter quality $475.00
- - -

Floppy Disks 5%" and 8" S/S, D'S, S/ID &
O/D, from $2.10

Add-on Cards, 80 column,
Parallel cards, RS232
Serial card, Disk card (2),
Pal card, Printer card,
Clock card, Eprom writer

card, Speak card.

Also stepping motors
Servo motors
Synchronous motors
Digital Instruments  Ring or send 60c
Presettable counters postage for free
Tachyometers & catalogue.
Panel meters

G.C.S.Computers

G.C.S. Sydney — 67 Blackshaw Ave.,

Mortdale. 2223. Phone (02) 570 1225

Wollongong — 46 Charles Road, Fairy

Meadows. Phone (042) 84-5544.

Enquiries from agents and distributors
invited.



BANKCARD HOLDERS — PHONE ALTRONICS TOLL FREE 008-999-007 FOR NEXT DAY JETSER

= &: POST AN ORDER TO ONE
o 30 gginkomcs COMPETITIORS

— naturally you won't have a cl

le cash? A

GO, ANYWHERE 12-240V POWER

40 WATT MODEL

Sults small apprances. Je. Turntadles Tape Decks
havers etc. Variable frequency adjustment
enapies speea control of turntabies. Works s 2
trickle Enarger when mains power Is availadie

EASY CONSTRUCTION

S

K6700

MICRON SUPER 80

WAS $699 In 1983

YOur Super 80 printer w
generated pictur:
program listings.

Operating under software contrpl from any Qeneral purpose mcro—comzuxer
the Super 80 features 13 different print types Including empnasizd LETTER
QuAL Bidirectional print actlon ensures smooth, quiet operation.

es, et ana importantty for the programmer. Hard Copy of

These great Inverter kits enable you
to power 240V appllances from a
12v DC power source. Tremendous
for camping, fishing etc. Install Into
your Car, Boat or Caravan.

A fully reguiatea ana overioad protectea aesign,
teaturing XTAL focked frequency. Use t0 power
DAl TV sers. even electric ariifs for short time
perioas
MANY OF TWESE KITS ARE NOW IN USE FOR
EMERGENCY LICHTING PURDOSES,

ALTRONICS KIT features . Gold piated eagg con-
nector ana PCB huss - Low age rate XTAL ckets
for 311 1Cs  High EffiCiency Transformer.

K6750 $199.50

($10 DELIVERY AUSTRALIA WIDE)

EA JUNE 82

VALUE PLUS

$55.00 <

FREE CARTON

OF PAPER

THIS MONTH
CAT DW6O

. $39.50
Q VALUE

TP QUALITY %
LINED
PRINTER

PAPER
TRACTOR FEED

AT LAST AT
AN AFFORDABLE
paxce

NOW
AN INCREDIBLE

o117a $399

enanie you to print letters, reports, graphics

1 mv/dlv, DUAL-TRACE

<
0 \e
\ c(eé\b
O

to 6pm eastern standard time).
HITACHI F SERIES

ue as to whether they've got the items voufneed a\@ilable. And
repared to wait, wait, patiently wait sometimes for weeks!
why wascgec%rtii 'vbaelt?abp Itronics staff are waiting for your call now (up

SQUARE SCREEN DUAL BEAM CRO

V:212 DC t0 20 MH2,

owe’
W\
e8P quet

We're overstocked so we are
offering $100 off plus a free
Coline 10:1 probe Cat. Q 0153
($35 value)

This offer is valid for current
stocks only — so here is your
chance to treat yourself to an
absolutely top piece of test

ear that will last you a
lifetime.

0 0152 $699° Now $599

ALTRONICS PRINTER PAPE

We searched the world for this
superb low cost printer paper. The
smooth texture finish is nearly
‘Bond’ quality. Faintly ruled one side
and pure white the other i.e. ideal for
all types of printer application.

You could easily pay 50% more
elsewhere for equivalent quality.

i
WAARATY.

- N oo e A

.
@co you
PO RE

sV e Uoe ¥

COO® o m.

$100 off
and free 10:1
Coline Probe this Month

Os¢iioscope Probe Kit

R D 1160 240mm Wide
2000 sheets suits Popular
PEILORS™ . s axs oo $39.50

D 1165 380mm Wide
2000 sheets suits Commerciai

Superlative
MICRON SERIES Il MONITORS

Just arrived, the Fabulous New Micron
Amber Non Glare D 1116.

* 1050 lines resolution at centre screen. * 22MH2
bandwidth. « Video input impedance swich allows
networking use. * Incredible — repeat Incredibie —
resolution.
SPECIFICATIONS:
Screen — Creen
phosphor. Front
controls — POwer
on/off, character
prightness/intensity,
aisplay centering
Rear Controls —
Background intensity,
vertical anc norizontal
agjustment etc

Input Impedance
Switch 75710k Q.

DC Socket — 12v DC
output at 1.1 amp
DOwWer your micro
direct from the
monitor. Banowidtn

— 10H2-:22MMH2. Resolution —

1050 lines minimum at centre screen,
Guaranteed (we mean if) to outperform all other iow
cost monitors in Australia

D 1115 Micron 11 GREEN SCREEN $199.50
SAVE $20

D 1116 Micron 11 AMBER SCREeN $210.00
SAVE $20

Both D 1115 and D 1116 utilize Non Glare High
Grade Monitor Tubes

* % Kk %

Monitor Stand — pans and tilts to any angle
Universal type fits all Monitors

D 1100 value Pius $29.995

* % k Kk %

Two Types Available.

NEW MODEL DATA CASSETTE

UNCONDITIONALLY GUARANTEED TO SAVE/LOAD
THE RAWEST OF DATA EVERYTIME!

$49.50

A recorder designed solely for the purposes of data storage now
at an unbelievabie price

« SLIDE VOLUME CONTROL a must for quick checking of levels

« TAPE COUNTER 3 must for easy location of programmes

* INBULT PIEZO TRANSDUCER enables you o hsten audibly io

01122

pe level
« 6v DC operation - USE wiTH M300Q PLUG PACK ensures tow hum
leveis
« ROBUST CONSTRUCTION OF BOTH INTERNAL MECHANISM'S ANO
EXTERNAL CASE.
* LONG LIFE ALKALINE BATTERY SUPPLIED |4 x AA CELLS)

BONUS OFFER

10 FREE MICRON C20
DATA CASSETTE TAPES

(CAT D1141) INCLUDED WITH
EVERY DATA CASSETTE PLAYER
PURCHASED THIS MONTH

INQT AVAILABLE FROM DEALERS
SHOP AND MAIL ORDER ONLYY

i VTSRS

INSTANT
SUPER TYPE GLUE

i H
»‘:5 :]! { .3 |l 3 :ﬂ %
iiﬁfl"" Vol 2

New patented easy flow Disp:  2r
and carry tube dispenses only when
tube body is depressed - ensures no
leaks. Many times the number of
bonds over conventional tubes

Sticks In seconds. 1000's of uses

$2.95 10 up $2.50
PROFESSIONAL AUTOMATIC
WIRE STRIPPER

maticalty 301usts €0 insulation

T 3010

auto!
wire diameter
This absolutery 0
STTIDDET IS the finest weve

z — ﬁ'!-\ ever L.‘Ml\M‘L )
52 Ssgs ‘Lé
4 ‘%r,,VVVg‘
TOP QUALITY BE QUICK

MAINS LEADS

MADE IN AUSTRALIA

LIMITED STOCKS

.$1.50
.$1.20

A2400
100 up

18m LONG
INTEGRAL PLUG

BLACH IN COLOUR
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~_ap=: PHONE YOUR ORD
OR FOR 45 PHONGN 008-999-007

i der will be dispatched
i ailability. we will also confirm the very hour your or
e B e oyt 0o
e 48 hours. Avallable bankca -
su?urbsm:sgc‘))%rgr; 3:3313 |ce>? sr::r?g/ ‘g:dtgr — even o, we promise to deliver quicker than any other supplier in
holders

Austraiia.

DROP PROOF MULTIMETER
with overload protection

INSTRUMENT CASES

Our superb instrument cases will give
your projects the professional
appearance they deserve.

WAS NOW 10+ H0480
H0480 13.50 11.503 9,50 80 Venteo
H0482 17,50 $15.00 $12.25 sue 260w x
4900 x BOH

OEM's — Manufacturers — Buik Users.
Your product will 1ook llke it's
stralght out of “"Hewlett Packard's
factory with these brililant low cost
cases. Contact our Wholesale Depart-
ment for Bulk Prices.

Top ana DOTtom solit apart for ease of con
struction Of service. integral feet includea.
Great for test instrument ana oOther hioh
qrade project

PCB guice rais providea intermally allow
vertical PCB DOSItIONING to several jocations

INternal MOUNLING DOStS eNabie 3 wide com- o
mnation of PCB's, Transformers, etc. to De
accommodated (screws supoliedl

« Removable front ana rear panels Aftractive
textured finish One side and piain tne reverse
sige, [Enables direct engraving. sk screen
pANTING efc to piain side |

3 3 53 3 38858 82

(TeeV $ i 53
ON GENUINE HITACH! 4= 7 .'q_,«. $5.90¢x SLASHED
MOSFETS (PRIME SPEC) ! L $5.50 10w
S S # 8 & 8 B 9 " 8 " e s e e

POCKET SIZE MULTIMETER UNIVERSAL MULTIMETER

L IR K 4

2N3055'S

3 83 3 38 QUAUTY “SGS

s

Z1174 s‘ EA

= 20000 onms/volt DC ® 10.000 onms/volt AC
e Taut bana Meter movement e iniegral pench
41ana @ Uses 11 AA Celt @ COmMes compiete with bat
_test leaas ana hstructions

s D vottage 03 0 $20,300 1200 AC
volitage -2 30,120 1200 BC Current 60uA.3 30 3
mA Resistance 0-5 MeQ 0 3 range
o atrery test Lo 50 MA 115\ Wi 75
o With temperature range See ngnLy

$29.50

Q 1030 $39-50
WITH MIRRORED SCALE P“"TABLEZ?LT;‘N%E';C“ STAND Q1035 Carry Case $12.50
2 e 10,000 ohms/voit DC
O e 4,000 ohms/Volt AC ® Fuse e 20,000 ohms/ VeIt OC e 10,000 TEMPERATURE é
[«] ana diode overig.o protection ohms/Voit AC e Mirror backed scale PROBE ”
o)) e A total of 19 ranges @ Uses e Overioad protected e Unique carry o 8
1x AA’ cell inCludea) hanale doubles as a bench stand —
- Ranges: DC voltage 0.25 2.5 * Highimpact resistant case o Uses 1 Wi, »

25, 250, 1000 AC Voltage 10,
50, 250, 1000 DC Current 0.1
10 500 mA Resistance 0-10

X AA cell ® Comes complete with test
leads instructlons and battery. Ranges:

D¢ voltage 0.25,1,2.5.10,25.100,250,1000 use with our 01030 multimeter to

Meg in 3 ranges P AC voitage 10.25,100,250,1000 pecibels measure from -50°C to 250°C — that's
e Safety off position to /2 20 to +2208 DC Current 50, S00UA, S right — a full 300°C range. NOw yOu ¢an
protect the meter movement 50. 500 mA ohm meter 0-6 megohms in check heatsink temperatures, tran
Feature packed ‘ 4 ranges. 30 ohms centre scale. size 135 sistor and IC cases — even how cold
\ ’ x 91 x39 mm éour beer is}
Q1015 $1980 $15.00 > reat value
- Q1002 $2450 $17.50 Q 1036 $15.0U

LABORATORY SERIES Q 1012 Carry Case $3.50

MULTIMETER

superb European styling with quality
Beckman’ style rotary switch. Features
mirror backed scale to help eliminate
parallex errors

ECONOMY

Massive Savings TESTER

on our Brilliant
Quality Multimeters

LABORATORY MULTIMETER

Q 1040 $83.85 $74.50

Ranges: DC voitage 100K this Month OVERLOAD
25,10 50 22‘; 1'?0’7‘ ohms/volt o, PROTECTED
Aguvg_[t_a;g:c Cu:rent SaVB U[] o 40 1
iOSA(‘DSJ(Z?[I’f')‘: and Caoacitors High 2000 ohms
ttery test 1.5V P o volt sensitivity
v C and D Lo et w0t e overload protected
9V Sensitivity 20.000 Rememoper the gays when high grade precision o Dimensions 30 x 60 x 30 mm
b LR 20.0 u‘ncmovv mulitmters were ayakaple ordy from the ® Mirror back scale helps prevent
Also features dB Y00 e IRl ol sverviomah e paraliex error » Complete with test
scale Quality Meter snouid be PLUS it checks transistor leads and instructions
»:;( 'mo KO ana measures ¢apacitors from SO DF to e Uses 1 x 'AA battery (supphed
Q 1020 ‘s 100x ohms/volt DC Ranges ® 8'S uA movement Ranges DC and AC 0-10.50,250,1000v
$2M0 519 95 e Fuse and gi00e Movement protected e INDuIt Decibels 10 to + 22 dB Current
: istrty pactancememrement |, 0-10mA Onms 0-1 Meg in two ranges
10 AMP 1000V Ac valtage Sy W0V S0y 2 oY (ewr Q1001 3450 §9.50
rent 104 Resistance x1. X1C. n1K, x10K Transistors
OC RANBF NewB HEE 04000 1G5 0.50uA CagaciFDrs S0pF 60 Q 1011 Carry Case $2.50
vt 0 F 10 50ul

| ALTRONI CS Pcroma Jouveenscano  Ren . ew SRR |
Cof ;
COHRTRY ey cITy cIry i 52 5684
ALBANY Delsound P 2296 — . T11] _— 25717 GOSFORD
m 105 STIRLING ST. PERTH — FOR INSTANT SERVICE gt ) 562 1506 SUBURBAN B is ] mt’) g m
x ESPERANCE 502 Jag3 FORTITUDE V““"Hn Javen 266688 Electroncs ‘
L St Luoa flecirongs 52
& 008999007 m .. % A O - &
4 ECO Techmes 369 1474
W (09) 328 1590 mmmisiem Lo o B, S S S he
AFTER MOURS RECORDED SERVICE 3 8l " N Colourvew  Wholessie275 1168 T #0°0 oges daves 87234 4 o
Apsouite Electioncs 557 3971 SLACKS CREEK CHRISTIES BEACH CONCORD orge Browe & Ca.
=) All Mail Orders: Box 8280, Stiring St. Perth. WA 6000. KALGOORLIE BOX MILL SOUTH Dawe Mk Flectionecs 208 8608 :,‘; s 3823366 jprca " NOWRA ol
ALTRONICS RESELLERS MANOURAH o A - L DEE WHY oo G o
o Brease note that resellers may not nave all the items a0Vertisea in Kamones Ao . 169107 2OLATRY cexn Buic Ouva Rvab iy -
Stock. and as resellers have to bear the COst of freight. Drices may De WYALKATCHEM Salgl T o e B . etz G AR
: Siightly higher than advertised ALTRONICS resellers orices should how: 0 & J Pease rob'rs' iy Thompson Instrument Fecvoncs 2604733 as [ 113
ever represent a considerable Saving Over Ouf COmDetitors orices on fecvons 689 O e REYNELLA ! HURSTVILLE e TERRACE
pnone toll free 6am-8pm — for personal service, or take aavantage of SOUTH CROYDEN Puriey Elecirons Fevor Heepons Joeca . o
o our 24 Hour 7 day p/ week Bankeard phone orger service. Give you OARWIN o Twscont Bectionecs 723 3860 NAMsoyn' E‘gw.s(,mm ch”MOND :
name address with postcode, phone number bankcard number and COUNTRY L LU RO TASMANIA oPok Ectiones ecton Electro -
x expiry date then your order —— and presto your order will be process: ALICE SPAINGS OG0 PALM BEACH ATTRAVILLE aE R ORTH
ed ano back to you In a flash. — Please nominate Jetservice i you wang 50T F P onason 411411 Re é:amp%& 33118 oty Creatwe bectiomcs 666 301 g Lande <
overnight deltvery Farmm blecironas 522967 O b pa P\:’ 4 e eI RY ks
§2.50 DELIVERY AUSTRALIA WIDE. we process your order the day re (it TOOWOOMBA D &1 Agencws S BURT ulL_Ev o
o ceived and desDatch via Australia Post. Allow apDrOx. 7 days trom day = 39380 e Eact GEORGE MARVEY Lt 4 st
vou post order to when you receive goods, Wergnt imited 10kgs ciry SHEPPARTON TOWNSVILLE ool 2y N b b J2NGENG !
! 4 50 OELIVERY AUSTRALIA WIDE We Drocess your order the day re e GY Electione: 216866 Soles ' e Y s v;"v«:so;
ceived and despatch via Jetsetvice for delivery next day S e, a0 WING
z HANKCARD HOLOERS CAN PHONE ORDERS UP TO 8PM IEST) FOR NEXT DAY 54831 B sagyt P S { i z
OELIVERY -SOUN;DS INCRED!BLE DOESNY |&Al rignt c{;); CYNICS just try Austar <
us! weight limit 5.3kgs Jetservice cannQt dedivr to pox numbers q "
( Unistrana POSE wouid pave d it - B Altronics Resellers wanted in all States of Australia (including W.A.)
10.00 HEAVY H — AUSTRALIA WIDE All orders over 10kgs f
m e Utravel on the heavy service, that 1s — r0aq express. Deffvery time Phone Steve Wroblewski 09 3817233 for Details. m

7 gavs average

OEM's for bulk rates contact us on 09 3817233 for super competetive rates.



Duplication

COMMODORE -
APPLE - IBMPC
AND MOST

OTHER FORMATS

.

Totally independent software
diskette and cassette duplicating

service using specialized hi speed

duplication equipment.
namp
—1
INDEPENDENT
SOFTWARE

DUPLICATION

3 Park Avenue, Westmead, New South Wales,2145

P.O. Box 545. Parramatta N.S, W, 2150
Telephone (02) 635 0704

68000/6500 PRICES SLASHED
68000 6MHz, 64 Pin Dip A$28.80
(8 & 10 MHz avail.)
65C02P-1  1MHz, Enhanced instruction set 9.90
65C02P-2 2MHz 10.89
6502A CPU, 40 Pin, Clock, 64K 6.30
6511AQ Single Chip Micro, CPU, 15.57
RAM, 2MHz, RS232, Timer
6541Q Periph. Controller, RAM, 23 10.26
/O, Host Slave I/F Timer
6541AQ 2MHz 11.25
6522 VIA 40 Pin, two 8 bit O Ports 5.04
65C21 CMOS PIA 7.20
6522A 2MHz 5.58
§532A COMBO 40 Pin, 2MHz 6.93
6545A.1 CRT Controller 10.35
6551 ACIA 28 PIn, SW Prog. Baud 6.03
Rate
65C51 CMOS Acia 9.62
6551A 2MHz 6.66
6592 Single Chip Printer 10.35
Controller (for EPSOM
Series 200 and 500 Printer)
2716 2K x 8 EPROM 450nSec 4.36
2532 4K x 8 EPROM 6.05
2732 4K x 8 EPROM 6.05
2764 8K x 8 EPROM 12.03
5213 2K x B, 5V, EPROM 27.00
QUIP 64 Socket for 6511Q and 6541Q 1.85
CRYSTALS 1.8432MHz, 2.00MHz 2.86
32.768KHz, 3.686MMz, 1.82
8.00MHz, 4.00MHz, 12.00MHz
Plus Sales Tax, Postage and Pack (where
applicable). Prepaid orders less 4%,
P.O. Box 6502, Goodna. QLD 4300
BRISBANE — AUSTRALIA
Phone: (07) 288-2455
Telex: AA43778 ENECON

XIDEX PRECISION FLEXIBLE DISKS QUALITY RAIlER

N.S.W.

DICK SMITH STORES: ALBURY AUBURN,
BANKSTOWN SQUARE, BLAKEHURST BONDI
JUNCTION, BROOKVALE, CHULLORA, GORE HILL,
GOSFORD, HORNSBY, LIVERPOOL, NEWCASTLE
NORTH RYDE, PARRAMATTA, PENRITH, RAILWAY
SQUARE 2000C, BRIDGE ST. SYDNEY, YORK ST
SYDNEY, TAMWORTH, WOLLONGONG

AUZ ELECTRONICS CO.

248 Merrylands Rd, Merrylonds.

COMPUTER GALLERIE, 66 Walker St, North Sydney
COMPUTER LIGHTHOUSE, 320 High St, Penrith
COMPUTER VILLAGE,

119 Hartan St, Port Macquarie.
COMPUTERLAND BURWOOD,

31 Burwood Rd, Burwoad.

COMPUTERTIME, 345 Victoria Ave, Chatswood.
GRACE BROS., 77 Marsden St. Parramatta.
NSW INSTITUTE OF TECHNOLOGY, UNION 'SHOP,
Tower Bidg, One, Broadw ay.

JAYCAR PTY. LTD.,

117 Yark St. Sydney

Corlingford & Pennant Hills Rds. Carlingford
115-117 Parramatta Rd, Concord.

121 Forest Rd, Hurstville

PRESTIGE OFFICE EQUIPMENT,

3 Burwood Rd, Burwood

SOUTHERN CROSS RESOURCES,

461 Paclfic Hwy, Artormon.

UNIVERSITY OF NSW UNION SHOP,

Lower Campus, Anzac Pde Kensington.

ZAP ELECTRONICS, 60 George St, Parramatto
Northgate Shopping Centre, Hornsby

COFFS COPY CENTRE, | 7 Park Ave, Coffs Harbour
COLEMANS BUSINESS, 142 Darling St Dubbo.
DATA CONCEPTS, 24 Moonee St, Coffs Harbour
KOPI-KAT, Gang Gang St, Katoomba

OFFICE DATA SYSTEMS, 100 Victorio St, Taree.
FAR SOUTH COAST COMPUTER co.,

106 Auckland St, Bega.

MAGMEDIA, 28 Buffala Rd, Gladesville

COMPU — K PTY. LTD., 7 Casino St, Sth. Lismore
LOGIC SHOP, 330 Pocific Hwy, Crows Nest
BERESPO COMPUTERS,

1/20) New South Head Rd, Edgeclitfe

PARRY OFFICE SUPPLIES

25 Malesworth St, Lismore

AC.T.

DICK SMITH STORES: 98 Glodstone St, Fyshwick.
SWAINS PTY. LTD., 65 Gladstone St, Fyshwick
Garemo Place, Civic. Woden Shopping Centre
Belconnen Hall, 123 Monaro St Queonbeyan
BOULEVARD BUSINESS SERVICES,

68 Wollongong St, Fyshwick.

STEVE'S COMMUNICATIONS,

57 Wollongong St, Fyshwick.

COMPUTECH,

Belconnen Church's Centre, Belconnen
MAGMEDIA, 31 London Circuit, Conberra City

VICTORIA

MYER HOME AND BUSINESS COMPUTER
CENTRES.

DICK SMITH STORES: BALLARAT, BRIGHTON
(EAST), COBURG, FRANKSTON, GEELONG,
MELBOURNE, RICHMOND, SPRINGVALE

MAGMEDIA, 100 Park S, South Melboume.
SELECTED TOY WORLD STORES.
METROPOLITAN BUSINESS MACHINES,

338 Sydney Rd, Coburg

COMPAK, 350 South Rd, Moorabbln
COMPUTER 2000, 29 Ross Smith Ave, Frankston
COMPUTER BI2, 30 Armstrong St, North Ballorat
ENTERCOM COMPUTER CO.,

136 Bridge Rd, Richmond

HIGH TECHNOLOGY COMPUTER SYSTEMS,

87 Swon §1, Richmond 290 Bay St, Brightors

HI TECH OFFICE SYSTEMS,
4 Commercial Rd, Morwell
Desallly and Cunningham Sts, Sale
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HI FLIGHT COMPUTING SERVICES,
110 Mt Pleasant Rd, Belmant

HARMON BROS., 359 Mooraboal St, Geelong
602 Sturt St, Ballarat

HOME COMPUTER SERVICES,

“Junctian Park”, Kyalite.

devere COMPUTER ACCESSORIES,
294 Kingsway, South Melbourne

ASTRO EDUCATIONAL SERVICES PTY. LTD.,

1/3 Ruby St, East Burwaod

DATA PARTS,

11 Edward S, Shepparton. 27 Bath Lane, Bendiga
658 Dean St, Albury. 305 Mair St, Ballarat
QUEENSLAND

MYER HOME AND BUSINESS COMPUTER
CENTRES.

DICK SMITH STORES: BRISBANE, BURANDA
CHERMSIDE, SOUTHPORT, TOOWOOMBA
TOWNSVILLE

MAGMEDIA,
Adelaide and Macrosson Sts, Brisbone,

UPSHOT ELECTRONICS, 135 Abbott St, Cairns
COMPUTERWORLD, Hermit Pk, Townsville
SOFTWARE 80, 105 Mifton Rd, Milton

AAB EQUIPMENT, 310 Mulgrave St, Caimns.
COMPSOFT, 537 Boundory St, Spring Hil
C.P.U. COMPUTER CENTRE,

279 Junction Rd, Clayfield.

SHANNON ROBERTSON, 4 Carrol St, Nambour

THE UNION CALCULATOR SHOP,
University af Queensland, St. Lucio

SOUTH AUSTRALIA

MYERS HOME AND BUSINESS COMPUTER
CENTRES

DICK SMITH STORES:
ADELAIDE, DARLINGTON, ENFIELD

MAGMEDIA, 305 Morphett St, Adeloide

MIKE SANDEMAN COMPUTERS,
9 Todd Mall, Alice Springs

WESTERN TECHNOLOGY, 2 Clark Terrace, Seaton
D.C. ELECTRONICS, 182 Gilles St, Adelaide
LEEDALL OFFICE PRODUCTS,

91a Goodwood Rd., Goodwood

WESTERN AUSTRALIA

DICK SMITH STORES: CANNINGTON, William Si
Perth. Centreway Arcade, Perth

MAGMEDIA, 252 Stirling St, Perth
BACKGAMMON SHOP,

City Centre — Perth

Cotousel Shopping Centre — Albany Hwy,
Cannington

Mirrabooka Shopping Centre Yirrigan Drive,
Mirrabooka

Beimont Forum —— Belmont Ave, Beimont
Gorden City Shopping Centre — Risely St
Booragoon

ALLIED OFFICE PRODUCTS,

Unit 4, Sandridge Crt, 13 Sandridge Rd Bunbury
JAYS BUSINESS EQUIPMENT,

105 Hay St, Subioco

GERALDS ELECTRICS, 179 Murroy St, Perth
366 Albany Hwy, Victoria Pork

MICRO BASE, 422 Newcostle SI, West Perth
SOFTWARE CENTRE,

Shop 8, Cremorne Arcade, 576 Hay St, Perih
AUSTRALIASIAN COMPUTER ENTERPRISES,
1341 Aibany Hwy, Kennington

BOANS LTD.

COMPUTER AND ELECTRICAL DEPTS., PERTH,
Carousel Garden Centre, Grove Plaza, innaloo
Kanminyup, Morley, Albany, Bunbury, Geraldton
NORTHERN TERRITORY

DICK SMITH STORES: Stuart St Dorwin
TASMANIA

DICK SMITH STORES: Borrar St Hobart
NEW ZEALAND

DICK SMITH STORES: PAPATOETOE
AVONDALE, NEWMARKET, HAMILTON
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— PRECIS AL Y W .
R e J BRECISION FLEXBLE Disks |

We belleve that Xidex precision disks are thezbest in the world
and to prove it to you, we are offering you DOUBLE THE
PRODUCT at half the normat price from our participating retaiters!
*This is a strictly limited offer and has a maximum quantity
allowance of 2 boxes or 20 single disk purchases per
application. So you had better be fast

Why you will love Xidex!

@ Xidex has superior electronic performance consistently better
than all its competitors.

50% tighter hub hole diameter fo avoid head to disk
interchange problems.

Longer wear via extensive polishing also helps avoid costly
head wear.

Thicker more protective jacket increases disk life and
prevention of contamination and temperature. damage.
Quality controlled by 18 exacting tests that really make Xidex
*Precision’ disks.

We want you to have the best and come back to Xidex again
and again so we offer you a 10 YEAR WARRANTY on every

disk you purchase.
BEAT THAT!

XIDEX ORDER FORM: PLEASE SUPPLY
NUMBER OF DISKS PURCHASED

5012 — 10030 —5a’
SS— DD 10PCK — 40TP1 (SP AVAIL.)

5022 —10030-—5'/a
DS — DD 10PCK — 4Q0TP1 (SP AVAIL.)

5012 —2000—5Va
SS— DD 10PCK — 80TP1

5022 —2000-—5Ya
DS — DD 10PCK —80QTP1

8012—1000—8
SS— DD 10PCK

8022 — 1000 — 8
§ DS— DD 10PCK —40QTP1

40TP1

*Boxes or singles

XIDEX PRECISION FLEXIBLE DISKS *
Xidex 5012 — 10030 54" Single Sided, Double Density, Soft
Sectored, 10 Pack, 40 Track Per Inch, (Single pack available)
Xidex 5022 — 10030 54" Double Sided, Double Density, Soft
Sectored, 10 Pack, 40 Track Per Inch, (Single pack available)
Xidex 5012 — 2000 5Va" Single Sided, Double Density, Soft
Sectored, 10 Pack, 80 Track Per inch
Xidex 5022 — 2000 5%/ Double Sided, Double Density, Soft
Sectored, 10 Pack, 80 Track Per inch.
Xidex 8012 — 1000 8 Single Sided, Double Density, Soft Sectored
10 Pack, 40 Track Per Inch

Xidex 8022 — 1000 8 Double Sided, Double Density, Soft Sectored,
10 Pack, 40 Track Per Inch

Unique plastic library file each box of 10 disks!!
*Add 20% Sales Tax

PLUS $1.00 POSTAGE IF APPLICABLE

OFFER ONLY VALID TILL OCTOBER 31ST, 1984 and is only
available to customers who fill in the coupon below and present
it with order or by mail. Facsimilies of coupon not acceptable.

APPLICATION FORM MUST BE COMPLETED IN FULL TO QUALIFY.
HAVE YOU ADDED SALES TAX AND POSTAGE? i
NAME i
COMPANY NAME =
ADDRESS |
POSTCODE :

TYPE OF SYSTEM USUAL BRAND OR TYP : l
CASH [JCHEQUE [JCOMPANY ACCOUNT [ BANKCARD |
PHONE NUMBER SIGNATURE =
1

BANKCARD NO EXPIRY DATE

ETI August 1984 — 141
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Single sideband slated for
shortwave broadcasters

Arecent decision at the World Administrative Radio Con-
ference in Geneva will ensure that shortwave broadcasters
will gradually move to single sideband (SSB) transmission over

the next two decades.

IU's a warning given in ample
time so that radio listeners pur-
chasing a new receiver can make
certain it is capable of SSB
reception.

Millions of listeners through-
out the world will have to buy
new receivers, or else the voices
they hear now will turn to
gibberish.

“It’s going to be a lot like lis-
tening to Donald Duck’ (the
popular cartoon character) says

Walter Ireland, a communica-
tion specialist with the US State
Department.

The International Telecom-
munications Union (ITU), a
United Nations agency, recom-
mended the conversion from the
double-sideband amplitude
modulated (AM) transmission
system currently used to single
sideband.

The change, under discussion
for 10 years, will open up more

space on the crowded shortwave
dial, but will also render many
existing receivers and transmis-
sion equipment obsolete, a
spokesman for the International
Telecommunications Union in
Geneva said.

It will be done gradually over
20 years, so receivers and trans-
mitters designed for the current
double-sideband (AM) broad-
casts will work for a while, but
will eventually become
icompatible.

The 20-year duration will per-
mit making the transformation
at the lowest cost. Existing
receivers have an estimated life-

span of about 10 years, while
transmitters are good for about
1S.

Although no one knows
exactly how many people listen
to shortwave, it is estimated that
at least 100 million listeners will
be affected throughout the
world.

The decision to make the
changeover was agreed upon at
the World Administrative Radio
Conference in Geneva earlier
this year where 575 delegates
from 115 countries attended. A
date for starting the changeover
is to be set at a follow-up confer-
ence in 1986.

December with Margaret Howard.

BBC expands

Onc problem faced by inter-
national broadcasters is the
difficulty of obtaining an accu-
ratc audience figure. Only in
North America has the popu-
larity of shortwave stations been
recently surveyed.

Incoming mail is the main
guideline by which stations esti-
mate their audience. A report
that the BBC External Service
mail has shown a sharp increase
has led to revised figures of their
world-wide audience, formerly
estimated at around 100 million
listeners.

The mail pouring into Bush
House. London. home of the
BBC World Service, last year
was 450,000 letters — an in-
crease of 33 per cent on the
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audience

previous year!

Writing to the BBC from the
Third World is an expensive un-
dertaking due to the high post-
age cost and the meager family
income. In the Eastern Euro-
pean countries there is always a
threat of political reprisal if one
writes to a broadcasting station
in the West.

The BBC. along with several
other international broadcast-
crs. has set up post boxes at em-
bassies. such as Delhi. where lis-
teners can write to the BBC at
the cost of only internal postage,
as the letters are sent on in bulk
from Delhi to London.

In a recent statement, the
BBC Managing Director. Doug-
las Muggeridge. said that there

World-wide talkback! Douglas Muggeridge, BBC's External Broadcasting Manager, prepares for a world phone-in last

is certainly evidence of growing
numbers of young people listen-
ing to the BBC programmes.

Mr  Muggeridge concluded,
It is encouraging that more lis-
teners than ever before are suffi-
ciently stimulated by the BBC to
send us letters. in many cases at
considerable personal cost. ei-
ther in political or financial
terms™,

The extra letters came from
countries
world. but the bulk of the new
mail came from Africa.

The BBC World Service has
recently made some frequency
adjustments to its service to
Australia up to September 29.

The major frequencies remain
the same with the service 0600-

spread across the.

Go west

ensor, of Western Aus-

tralia, has commenced
manufacturing communication
equipment for the Australian
market.

Kensor is an amalgam of Aus-
tralian and overseas interests,
designed to bring the latest over-
seas technology to Australia and
also export Australian-made
products worldwide.

Locally developed products
includes VHF radio telemetry
equipment and MF non direc-
tional beacons. They are also
representing  Sinclair Radio
Laboratories of Canada and
Antenna Engineering of
Singapore.

For more information contact
Kensor, 12 Hehir St, Belmont
WA 6104. (09)478-2333.

0915 hours UTC on 9510, 9640,
11955, and 15070 kHz. From
0900-1130 hours. 11750 and
21550 kHz carries the broadcast
and after this time 9740 and
15310 kHz are the main frequen-
cies.

Morning reception in Aus-
tralia is available from London,
and from 2000 hours UTC 9410,
9570 and 15070 kHz are the pri-
mary frequencies. During the
early afternoons. at 0300 hours
UTC. listeners in Australia
should find 15380 kHz providing
fair reception.

Tell them you read it in ETI
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Test gear

icom recently announced

the release of a new mult-
function communications Ser-
vice monitor produced by IFR
of the USA.

Fully portable, the FMI1200
covers the range 250 KHz 1o
1 GHz and features an RS232
interface buss and generator/
receiver scan, RF memory, tone
memory and programmable dis-
play intensity.

With a processor-based sys-
tem like this, it is possible to
display analog test responses
digitally. The internal non-
volatile memories allow the
monitoring and automatic test-
ing capabilities to display the
vacuum fluorescent display fre-
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quency, frequency error to one
hertz resolution, modulation
both AM and FM, RF power,
SINAD, distortion,  signal
strength duplex offset and a
variety of puise, tone and tone
sequence formats.

A special feature of the
FM1200 is its ability to simulta-
neously generate a fixed output
level and simultaneously receive
a signal. This duplex testing
facility allows testing of repeat-
ers and their associated systems
both in ‘off air’ or separate
transmit receive lines.

The unit also contains a signal
generator and spectrum
analyser.

Further details are available
from Vicom Australia, 57 City
Road, South Melbourne Vic.
(03)62-6931.

Receiver shopping guide

One of the main questions
asked by the newcomer to
shortwave listening is what sort
of equipment is available and its
range and price. Radio Neder-
land has issued its seventh edi-
tion of its ‘Receiver Shopping
Guide’ and in its 24 pages, it
gives details of the main receiv-
ers which are available world
wide. The sixth edition was pub-
lished in March, 1983 and was
an extensive inventory of receiv-
ers with details on their cover-
age, price, weight etc. and the
name of the agent in scveral
countries. Since that edition an-
other 18 shortwave receivers
have been added to the world
market, and these have moved
increasingly to channel selec-

tion, push button system, rather
than the conventional knobs and
read-out dial. Copies of the ‘Re-
ceiver Shopping Guide’ are
available frce on request from
Media network, Radio Neder-
land, P.O. Box 222, Hilversum,
Holland JG 1200.

Radio Nederland has also pro-
duced several other brochures to
assist the shortwave listener,
and one of these, ‘The Booklist'
which is now in its 6th edition
has a comprehensive coverage
of publications, such as books.
periodicals and annuals which
are of value to the radio listen-
ing hobbyist. A pamphlet on
aerials both for indoor and out-
door use is also available from
Radio Nederland.

1984 GF'S catalogue

FS Electronic Imports now

has available its 1984 colour
catalogue, continuing 24 pages
of communications and elec-
tronic equipment.

Fully illustrated and contain-
ing complete specifications on
all their products this catalogue
makes a useful reference for
those with any interest in the
area of communications

If you would like a copy con-
tact GFS Electronic Imports, 17
McKeon Road. Mitcham Vic
3132. (03)873-3777.  Please
include $0.75 for postage

DBFS Electronic knposts
1984
CATALOGUE

24 PAGES OF
ELECTRONICS AND
COMMUNICATION

EQUIPMENT

17 Mckeoon Road Mitcham, Victoria, 3132
P.Q. Box 87, Mitcham, Victona, 3132.

2’“ om
/I GPY

KILOHERTZ COMMENT

ALASKA: KNLS has made some
trequency changes for our winter
reception period. This schedule is
vafid up to September 1 and the
broadcast from Anchor Point, Alas-
ka, to the Pacific between 0700 and
0930UTC is on 11940 kHz. From
September 1 this changes 1o
6100 kHz.

Other broadcasts are in Russian
0930-1200 hours, Chinese 1200-
1430 hours, both on 11940 kHz
and changing to 6100kHz on
September 2; Russian to Europe
1500-1730 hours on 11 790 kHz to
September 1, then 6085kHz to
September 29, and 6095kHz to
November 3. English from 1730-

2000 hours continues on these
same frequencies.
FRANCE: Radio France Interna-

tlonal has English transmission from
0415- 0430 hours and 0445-0500
hours on 7135 9790 and
11 875kHz, and again at 1600-
1700 hours on 15315 and
17 795 kHz.

The relay from Montsinery.
French Guyana is now in operation
from three, 500 kW transmitters. It
broadcasts from 2200-0200 hours
at present and can be received on
15185 and 15435kHz. It is
expected that the transmission will
be extended with an English news
programme from 0330-0400 hours.

NEW ZEALAND: The Radio New
Zealand Shortwave Service has
moved from 17 705 to 17 710 kHz
from 2115-0315 hours, then
11 960 kHz is used between 0330
and 1215 hours.

Other transmissions are Irom
1800-2100 hours on 11 960
and 15 485 kHz; 2115-0515 hours
15 485 kHz; 0530-1215 hours on

9520 kHz. Both 9520 and
15485kHz  transmissions  are
beamed to Australia and Papua
New Guinea.

SWEDEN: Radio Sweden Interna-
tional, Stockholm, has English
broadcasts from 1100-1130 hours
to Australia but the proposed fre-
quency of 15 120 kHz has suffered
interference and a complaint from
Deutsche Welle has requested a
new frequency. Following a telex
from Stockholm, the writer has sug-
gested 15 115 kHz.

SWITZERLAND: Berne has
changed its frequency for English
programming at 0430-0500 hours,
replacing 11 715 kHz by
12 035 kHz. The other frequency,
9720 kHz, carries the programme
for this English broadcast, which
features  “Shortwave  Listeners
Merry-go-round” on the second and
fourth Sunday of each month.

TURKEY: Ankara is using 11755
and 17 815 kHz from 0300 to 0350
hours in English with the first fre-
quency beamed to North America
and the second to South East Asia.

YUGOSLAVIA: A difficult signal to
receive is Radio Yugoslavia, broad-
casting from Belgrade. on
6100 kHz. Hts giving best reception
with English around 1900-1930
hours. The other frequencies carry-
ing the programme are 7240 and
9620 kHz.

This item was contributed by
Arthur Cushen, 212 Earn St,
Invercargill New Zealand, who
would be pleased to supply addl-
tional information on medium
and shortwave listening. AM
items quoted are UTC (GMT) 10
hours behind Sydney time. All
frequencies are in kilohertz (kH2z).
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CAT. XC2010

NEW IMPROVED
MODEL!

VOYAGER OPERATING FEATURES

Instantaneout tuel conwmption
trom sec 10 1ec a3 you drive. OISPLAY: § digits 04" mgh

Two programmabls 1peed slarms

Drstance traveiled pince the Log
COMOuU BT was 1211 re- et

The Voyager s available from

the following dealers at your

convenience:

Jaycar Sydney (Clty) 264 66881267 1614
Jaycar Concord 7453077

Jaycar Carlingford 872 4444
Jaycar Hurstville 570 7000
2sp Electronics Parramatts
Hornsby
of by mail order 1o: Rod irving
Jaycar Melb A’Becket St 03) 347 9257

Box 185
Concord 2137

[03) 489 8131
(09) 328 1599

Northcote
Alironics Pertn

FULL 90 DAY
WARRANTY

At $199 the Voyager Car Computef represented absolutely outstanding
vale for money. No one eise had such a low priced, FULL FUNCTION
car computer. The Voyager is the only low-cost unit that wil gve you ful
contumption {the most important feature in a car computer} in both
metric fires/ 100km AND good old MILES PER GALLON]

At $189 many, many hundreds have been soid. NOW yOu can grab one
absolutely complete foc onty $125 — a saving of 37% or $74!

The Voyager comes absolutely compiete with alt fting hardware — even
down 1o a roll of Insulation tape! installation generally takes between 4
and 6 hours depending on vehicle

* %
* K
* K
* K

‘el used unce the Lo
compuier was 1ast o set.

SUaP Horwerd calibeation
Meinc and imper1al converion.
Averag tuel comumption snce) Lioht senior automatcally

e Log computer was 1adi re 1ot

Spare Flow Sensors: Jaycar will
be supporting this product for
many years to come. To avoid
problems changing cars, why
not buy a spare fuel flow

sensor? They are about the only Clak with 12 hous torma
mmgs that wear out Can b aperated 2 8 stopwateh

2d0ts eightness of daplay.
» Avetage ipeed over
the teip,
E1pwd tume unce the Top
€Omputer wan tast re-set. Can
be uswd 01 8 i1 Lap Hiemer
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@/“ Mall Order By

BANKCARD
Via Your Phone

Dustance travelled snce the
Top computer was 1ast re-set.

Overddt dmenuony 20em + 7.9cm
{9cm deep!

Cat. XC2036
ONLY $29.50

CIVILIZATION
DISCOVERS ' XIDEX,

Lights left on slarm

PERSONAL COMMUNICATOR

With the BUILT-IN WORDBEE in ROM as well as
MICROWORLD BASIC and NETWORKING, the Personal
Communicator is a powerful home computer ideal for
virtually any home use from wordprocessing, spread-
sheet analysis, education and even experimentation
with the computer concepts as they evolve during the
year.

Supplied with basic manual, network manual and

. Wordbee manual,
$499.00
ADVANCED PERSONAL COMPUTER

Now for the tirsttime in Australia, the Microbee Series 2
Advanced Personal Computer with 400K disk drive.
Then add bundled world class software such as CP/M,
MICROSOFT BASIC, WORDSTAR and a powerful library
of support programs and you will have some idea as to
why the Microbee Series 2 Advanced Personal Computer
is the most powerful and best price/performance
computer in its class. What's more any existing Microbee
owner can convert his Microbee to the Series 2 APC at
any time.

L&
Supplied with Wordstar training manual, Wordstar re-
ference manual, Multiplan manual, disc operating * * x,DEx ’L oppy Dl:c
manual, Microworld BASIC manual.

Incorporating
ELECTRONIC AGENCIES
NUMBER 1 FOR KITS
SHOWROOMS
SYDNEY
117 YORK STREET
Tel: (02) 264 6688 & {02)267 1614
Telex: 72293
CARLINGFORD
Cnr. CARLINGFORD & PENNANT
HILLS ROAD
Tel: (02) 872 4444
CONCORD
115-117 PARRAMATTA ROAD
Tel: (02) 745 3077
HURSTVILLE
121 FOREST ROAD
Tel: (02) 570 7000

include Wordstar 3.3, Multiplan, Microsoft BASIC, Micro-
world BASIC, 128K Utilities and now Maiimerge (Wordstar

Arts & Education, Today Computing, Your Computer or
Electronics Today. Cut out the coupon from the Xidex

Cat XC-4200 ...... APC WITH SINGLE DISC DRIVE ... ...
$1595.00
128K BUSINESS MACHINE BUY ONE, GET ONE FREE
Special software makes full use of the additional RAM to * * BUY 20, GET 20 FREE

generate a friendly 'shell’, Disc Bufter, RAM Drive and This unbelievable “two for the price of one” specialison
other state of the art features. Bundled software wlll for JULY, AUGUST and SEPTEMBER ONLY,

* * HERE'S WHAT TO DO - '
utility) and Wordplus (spelling checker and dictionary). Buy acopy of Australian Personal Computer, Australian
This machine s an ideal small business computer.

A e 126K WITH DUAL DISC DRIVES ... advertisement and bring it into Jaycar. You may purchase
o S 1995.00 * up to 2 boxes (20 discs) and receive 2 boxes (20 discs)

free on the one coupon. The coupon must be fllled out

l correctly and presented at the time of purchase. Mall
* order customers may send the coupon in with thelr
| order. Coples of the form are ineligible

MAIL ORDERS

Single Sided Double Density 5%"

* %

Car 2¢4775 1.9 $5.50 ea pox 10 $54.50
Double Sided Double Density 5%"
Cat 2¢4770 1.0 $5.95 ea pox 10 $59.50

& CORRESPONDENCE
= P.0. BOX 185
CONCORD, 2137
Tel: (02) 745 3077




Cat No. Description WAS  SALE SAVE y5.8012 Account Manager $1595 $9.95 $6.00
XR-6580 Mydas (1 ROM) Editor Assembler $45.95 $33.00 $12.95 XS-8200 Mariin (Adventure) $25.00 $16.50 S8.50 E
XR-6582 Mydas (2 ROM) Editor Assembler $45.95 $33.00 $1295 XS-8400 Data Bee $19.95 $14.95 $5.00
XR-8585 Forth (1 ROM) Mytek 54595 $33.00 51295 XS-8610 Printers Mate $17.50 $12.50 $5.00 l
XR-6587 Forth (2 ROM) Mytek $4595 $33.00 $1295 XS-8613 Bee Copy $14.95 $9.95 $5.00 w A
XS-7000 Asteroids Plus - Mytek $24.50 $17.50 $7.00
XS-7002 Touch Type Tutor - Mytek $22.00 $1550 $6.50 DISC BASED o F T
XS-7004 Machine Code Tutor - Mytek $27.50 $19.50 $800 XD-9504 Defender - Mytek $29.50 $21.50 58.00 E
XS8-7005 Basic Tutorial - Mytek $22.00 $1550 $6.50 XD-9505 Chopper - Mytek $27.00 $20.00 $7.00 A
XS-7008 Ghost Muncher/Kilopede $21.00 $1550 $550 XD-9506 King Kong - Mytek $27.00 $20.00 $7.00
ig;g:? Ero'ggzv Mytek :;8-50 $14.00 ztso XD-9507 Emu Jaust - Mytek :g;lgg ::ggg :I.::o
- - Mytek 4.50 50 $7.00 - - X ¥
XS-7013 Kiign»(:r:g-nmek $22.00 :g:g $6.50 i&g?gg fﬂ'iéi'{,',';’éog”!}i'?m $33.00 s2250 slo.so We are overstocked on
XS-7014 Chopper - Mytek $22.00 $1550 $6.50 XD-9510 Basic Tutor §2750 $2000 $7.50 quality software. Now is
XS-7015 Emu Jaust - Mytek $18.50 $14.00 $450 XD-9511 Ghost Muncher/Kilopede $26.00 $20.00 $6.00 the time tograbthe program
XS-7020 Chess - Mytek $22.00 $15.50 $6.50 XD-9800 Accounts Manager $21.95 $15.00 $6.95 you've been thinking about,
XS-7022 Galaxian - Mytek $21.00 $15.50 $5.50 XD-9801 Assets $2195 $15.00 $695 Thore's even some disc
XS-7500 Space Invaders $14.95 $1150 $3.45 XD-9802 Budget $21.95 $15.00 25.95 based software. This sale
7 495 i 15.00 $8.95 E 3 N
igég; 2;):%'1 m‘ ::us :::::g :;: ;‘ggggi E,’,‘eﬁﬁge, System 2:::: :15_00 s695 IS limited to August ONLY
S Dl es e fneasi mE SRR el rens
ard Index System . $750 $245 XD-9806 Log 21.95 $15. ’
XS$-8003 File Index System $15.95 $9.95 $6.00 XD-9807 Stock Supervisor $21.95 $15.00 56.95 listed - get in early and
XS-8004 Basic Decoder $1595 $9.95 $6.00 XD-9809 CPM Utilities $21.95 $15.00 $695 SAVE.
bl e Budget Sprequheel $1595 $9.95  $6.00 Full descriptions of software are available In our catalogue,
XS-8006 Stock Supervisor $15.95 $9.95 $6.00 ot by phoning one of our stores.
XS-8007 Log $1595 $9.95 $6.00 * *
XS-8008 Assets - Household Reglster $1595 s995 seoo KEEP WATCHING OUR ADS FOR NEW GENERATION *
XS-8011 Data Manager $1595 $9.95 $6.00 MICROBEE SOFTWARE

JAYCAR - WELCOMES

YOU TO A WONDERLAND OF
ELECTRONICS

HOBBY ELECTRONICS

KITS - this range of simple kits are
ideal for the beginner in electronics.
All kits come complete with instructions
and are easy to build. No need to
purchase an expensive book just to
build one project.

For August ONLY when you purchase
a hobby electronics kit ask for your
FREE

“Kit Constructors Reference
Manual”
POST & PACKING CHARGES
$5 - $9.99 $1.50
$10 - $24.99 $3.20
$25 - $49.99 $4.50
$50 - $99.99 $6.50
$100 - $198 $8.00
Over $199 $10.00
COMET ROAD FREIGHT
ANYWHERE IN AUSTRALIA
ONLY $12.00

SHOP HOURS
CARLINGFORD, CONCORD &
HURSTVILLE
- Fri: 9am - 530 pm
Sat: 9 am- 12 pm
Thurs Night: 8.30 pm (Not Concord)
SHOP HOURS SYDNEY
Mon - Fri: 8.30 am - 5.30 pm
Sat: 8.30 am- 12 pm
Thurs Night: 8.30 pm

MAIL ORDER BY
()

M

bonkcord

VIA YOUR
PHONE

GUITAR PHASER This guitar phaser is housed in a die cast box. It
incorporates a rate control thereby being able to vary the phasing
speed.

CELRSEBLOR it i bvwtatbvi wpd b bbb B b 8 o G4 B0 & Wt 4

TRANSISTOR TESTER The transistor tester allows you to check
transistors and at the same time will tell you the approximate gain of
the transistor under test.

Cat KS-8103

AM TUNER Thisis a very simple design using only a small handtull of

components. Circuitis based on the popular ZN414 radioIC. Acrystal
earpiece Is needed in order to hear the sound.

. §7.50

BENCH AMPLIFIER It you ever need to test whether a pre-amp is
functioning correctly this is the ideal project to test it with. It can
amplify signals as low as a few millivolts to an audible level.

Cat KS-8105
RADIO MICROPHONE This project allows you to transmit over the

FM waves. You need to have an FM radio in order to hear what the
radio microphone is picking up.

........ o v - EPERRRR——— ) )
ELECTRONIC DIE Fed upwithrolling a die? Then this project allows

you to do it electronically. Push a switch and the LEDs will light up.
release the switch and a random number will remain displayed

Cat. KS-8107 $5.95
POWER SUPPLY Gives you a choice of 6 DC voltages trom 1.5V to

12V. A 12 volt DC plug pack is necessary to run the unit. Recommended
plug pack is MP-3012

Cat JG-BLOB . o) e yws it st s oo sboasaresssnrgsind
UNMISTAKABELL This project gives the most unusual doorbell
sound you've ever heard. Hence the name ‘Unmistakabell”

Cat KS-8110

OHMETER This Ohm meter has a linear scale for easy reading. Wilt
measure resistor values up to 1M ohm. Can also be used to check
continuity and diodes.

Cat KS-8111
MICROMIXER This mixer has two inputs. one for a microphone and

the other for a musical instrument. Thereby atlowing you to mix
speech and music logether. Each input has its own level control.

Cat KS-8112 $12.00

DIGITAL COUNTER & DISPLAY This is a three digit counter

therefore allowing you to count in hundreds. A decimal point is also
available.

Cat KS-8114 $13.95

1L 0. 6.0.0.0.0.0.6.¢

REACTION TESTER This project is designed to be used with the
digital counter KS-8114 project. It allows you to test peoples reaction
times, for example how long does it take for a person to react to a
needle being pushed into the skin.

Cat KS-B115 .. ovvivririnrnronrutbrocssnsrorannoessrnces

OP AMP TESTER Just like the name says this project
allows you to test all those op amps you have sitting around on your
work bench - just to see if they are working still.

Gt KSOTID oo vtwass o - <680 ttsTasamsn g ons assnsamains

HOUSE & CAR ALARM This alarm can be adapted to protect either
a car or house. It has 4 normally closed input or trigger points. tt has a
relay on board which once triggered pulses at approximately one
second intervals.

Cat REBINT asasmsnssassrmssntrsnsssspaasmoss sosssyay

SCRATCH & HISS FILTER This project will reduce the sound of
scratches on your record and hiss on your tape. There are two filter
settings.

Cat KS8121

ALIEN INVADERS This game is very simpie to learn. There are two
rows of LEDs. One records your score the other shows the advancing
aliens. What you have to do Is press a switch at the right time to zap
the aillen. The more you hit the faster they advance.

Cat KS-8123

NiCad CHARGER this NiCad battery charger hasfive currentranges
and can be used with several ditferent battery sizes. Yo will require a
9V or 12V DC plug pack to run the unit, our Cat. No. MP-3012.

Cat RS-8126 $9.95
SIREN This simple project produces a siren sound. it runs off a 9v
battery. It comes supplied with a small 8 ohm speaker.

Cat KS-8127
FOG HORN This project simulates the sound of a ship fog horn. it is

assembled on a small piece of matrix board. Small 8 ohm speaker is
included.

Cat KS-8128

SIMPLE TIMER This project can be used for reminder purposes.
The circuit is set for 3 minutes but can easly be moditied for a shorter
or longer period, ,

Cat KS-8129
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COMMUNICATIONS TODAY

Arthur Cushen, MBE

212 Earn St, Invercargill, New Zealand

BB(...(IA

Keep Tabs on the World

If you want to really know what's going on in the world — listen to what it's
saying! This is how the BBC'’s superlative news service is kept abreast of
world affairs and how America’s Central Intelligence Agency keeps
Washington and the President informed.

LISTENING to news bulletins in some 40
languages is a major role of the BBC moni-
toring service. By eavesdropping on local
broadcasting, the main news stories of the
day are often first revealed.

Particularly today, with political unrest,
rapid changes of government and the unsta-
ble situation in many countries, radio is the
first means of leaming of events as they
happen.

Local broadcasting, via radio, is not con-
fined to the population within a country.
There is little possibility of using radio as a
means of releasing information to the local
people without it being heard by keen news
monitors somewhere in the world.

I have had many occasions when I’ve
been able to supply Radio New Zealand, or
the private commercial networks, actual
recordings of announcements, giving the

first news of a sensational government move x
or the death of a world figure.

It is a matter of knowing when and where
to listen that gives the keen shortwave lis-
tener an advantage and if one is news con-
scious, then the chances of being at the right
spot on the radio dial when a news story
breaks is a distinct possibility.

BBC monitoring service

The continued expansion of world broad-
casting has a more immediate impact on the
monitoring service, than on any other part
of the BBC as it represents a direct increase
in the task of listening and reporting. The
job of the BBC monitoring service is to pro-
vide speedy and accurate reports of signifi-
cant news and comment from foreign
broadcasting stations in all parts of the
world.

A bird in Bush House is worth . . . Much of the news gathered by the BBC Monitoring Service is fed to the " 5
newsroom in Bush House. This photo shows the newsroom where more than 250 news programmes are pre- [ MONitoring service.

pared every day for broadcast on the BBC's External Services. They are compiled in a newsroom which. with
an edltorial staff of well over a hundred, is the biggest in the BBC and one of the largest in the world. |
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It is a national service, supplying infor-
mation not only to the BBC itself, but also
to government departments, the press, and
other bodies concerned with international
affairs. It works in close collaboration with
its United States counterpart under an
exchange agreement, which means virtually
world-wide coverage. In return for its own
extensive product, the monitoring service is
able to receive and supply to its customers
material from stations principally in the Far
East and Latin America which are received
by United States monitors.

The service is based at Caversham, near
Reading, and has two main parts — Recep-
tion, which is responsible for listening, and
Transcription and Output which selects and
edits material for sending out by teleprinter
and printed documents to numerous recipi-
ents. There is aiso a small unit in Nairobi
with the primary task of monitoring broad-
casts directed to or emanating from East
and Central Africa.

Technical facilities are provided by the
BBC Engineering Division, and jnclude a
separate receiving station at Crowsley Park
in Oxfordshire.

In the reception unit, voice broadcasts
are listened to live, to ensure the speediest
reporting of important news, and recorded
s0 that the monitor playing back the record-
ing can secure the greatest accuracy in
translation. A high degree of linguistic and
transiating ability is naturally required from
the individual monitor. Subject to general
directives, the monitor is expected to exer-
cise judgements in the primary selection of
material.

Receivers
The BBC monitoring service is world-
renowned for its use of news builetins from
foreign stations.

These are incorporated in BBC news or
the World Information Bulletin released
cach week and based on listening by the

The equipment used is of the highest
quality and. having visited the monitoring »



Listen to the world! A section of the listening
room at the BBC ‘Monitaring Senvice e versham,
Park. ;
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WIRELESS
INSTITUTE
OF
AUSTRALIA

FOUNDED 1910
The W.I.A. represents the
Radio Amateur at Local,
National and International
level and offers
following
services:
* Monthly
“"AMATEUR
RADIO”
Magazine,
included in
membership fee.
* Most REPEATERS have
their licence, power and site
cost paid by the institute.
* World wide QSL-service.
* Assistance to members in
legal problems arising out of
the pursuit of their hobby.
* A Weekly Sunday Broadcast
to Amateurs and Short Wave
Listeners.
* Assistance in dealing with
Interference Problems
(TVI-RFI etc.)
* Novice and full call courses.
“* Trial Novice and AOCP
theory exam papers.
* Advice on Radio Mast approvals
* The ONLY representation of
the RADIO AMATEUR in
legislative matters.

Join the 8,600 Amateur
members in the W.L.A. by
forwarding this coupon to:
W.L.A. P.O. BOX 300,
CAULFIELD SOUTH, VIC. 3162

Please forward a membership
application form and further details
to:

Mr, Mrs, Miss,Ms .......c..cccoeuvmrnnene.

AdAress ........cccooveeeeivvvveerereneeennn,
CallsSign ....cceceveeveiececeeeeeeeeen,
Postcode .,......oooeeeieeireeeeieesin,
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service, | can vouch for the high standard of’
equipment and the aerial systems.

According to Chris Greenway, the man-
ager of the monitoring station, the best
receiver is the Racal 1772. The monitoring
service’s standard receiver is the Racal 1792
which costs about A$10 000 on the open
market. It is fully synthesised, has 99
memories and is very stable in operation.

The BBC also has examples of the 30-
year-old GEC BRT 400 and the Racal
RA17 from the late fifties. Chris Greenway
rated the Racal a very nice piece of DX gear
when he was interviewed for the Austrian
Radio Panorama programme recently.

There is a choice of five aerial types for
connection to each monitor’s receiver — an
80 m beveridge, 77 sloping V, 60 rhombic,
60 beveridge and a 57 rhombic. Beveridge
aerials are positioned at 20 degree intervals
around the compass. DXing of unknown
transmissions is achieved quickly via the
post office which takes a bearing and telexes
its opposite number in an appropriate coun-
try, asking it to do likewise; the bearings are
phoned back to the BBC, so that the loca-
tion can be identified.

CIA monitoring service

In the United States a similar organisation
to the BBC monitoring service exists,
though its listening information is not avail-
able to the general public. In a recent New
York Times report, comment was made that
the first indications that something impor-
tant is stirring in foreign capitals are often
the whispers, rumours and fragmentary dis-
patches of friend and foe alike reported by
radio and television broadcasts around the
world.

Twenty four hours a day, broadcasts are
monitored by a little known arm of the Cen-
tral Intelligence Agency, the Foreign
Broadcast Information Service (FBIS).
When rumours foreshadowing a major
announcement in Moscow began to circ-
ulate, analysis at the intelligence agency
tuned into the FBIS. What they heard was
confusion.

The FBIS sifts items for news at its cen-
tral office in Rosslyn, Virginia. Agents in
the field glean news daily from foreign radio
and television broadcasts and from newspa-
pers. The material is compiled for eight
daily reports on the world's regions which
are published each weekday. Foreign
broadcasts sometimes reach Washington
before word can be relayed by the CIA's
more active gatherers of information. .

In the case of the recent death of Soviet
leader, Yuri Andropov, agency officials
said in response to questions from the press
that they had heard nothing of unusual
activity in Moscow. Those monitors who
follow Radio Moscow closely found that
there was a sudden switch of programme
material and the playing of classical music in

place of their regular programming as they
did when Leonid Breshnev, the previous
Soviet leader, died in 1982.

This example is typical of a major news
story monitored by the various listening ser-
vices. Monitoring enables the radio services
to often be aware hours before the official
announcement of major world events.

Listening equipment

Readers may be interested in the equipment
used by the writer in his work as a technical
representative  for many international
stations.

The monitoring of BBC signals is con-
fined to a domestic type receiver. The Sony
ICF2001, which is widely use throughout
the world, is the basis on which BBC
reception is graded in New Zealand. BBC
engineers like to receive reports in a dom-
estic situation so that the reception is typical
of that experienced by any listener.

Since first commencing to monitor the
BBC in 1942 an Ekco 7-tube receiver was
used, which was later replaced by an Eddy-
stone 840A. Since 1980 three Sony ICF 2001
receivers have been used for all monitoring
work. This covers not only the BBC, but
Radio Canada International, Voice of
America and Radio Sweden reported on a
weekly basis. Vatican Radio, Radio Nether-
land and the Italian Radio are reported
monthly.

The aerial consists of a conventional
inverted-L, 10 metres high and 30 metres
long. In all, six aerials are fed into a push-
button system from a 20 metre lattice tower
in my property. These include a trapped,
multi-band dipole and several long wire
aerials running across neighbours’ proper-
ties to a mast further down the street.

For DX listening I have the choice of a
Racal RA17, Hallicrafters $X122, McKay
Dymek DR22, Allied SX190 and several
other receivers. As I am blind, all incoming
signals are recorded and from this informa-
tion the reception report to the distant radio
station is prepared. The final typed copy is
produced by one of the office staff.

As well as aerials, an earth is essential.
Mine is in the form of a large concrete pipe
set in the ground, filled with rocks, sur-
rounding a copper pipe. It is kept in a damp
condition, providing a good earth to all
receivers.

The recording equipment includes two
Telefunken reel-to-reel recorders, as well as
several tape decks including JVC and
AIWA models. A phone line is fed into the
recorders so that news bulletins and infor-
mation of value to local and national radio
services can be fed to stations in Invercargill
or as far afield as Auckland.

The monitoring of signals both in war
time and peace has given me a unique place
in radio history providing many news stories
hours ahead of conventional information
received by radio services or the press. @




EVEN A CASUAL shortwave listener
soon comes to realise that all is not well with
sound broadcasting in the high frequency
bands between 3-30 MHz. Tuning across
the dial from 60 to 13 metres reveals many
frequency channels that are occupied by
more than one transmitter. The result is fre-
quently an unintelligible cacophony of
sound which destroys the utility of the chan-
nels for all. Although most of the transmis-
sions attempt to convey mecaning through
modulation in one of the world’s many lan-
guages, there is the occasional emission
which deliberately aims to destroy the intel-
ligibility of signals upon which it is imposed.

There are around 150 nations in the
world today. Many of these have shortwave
transmitting facilities. The high frequency
band, through ionospheric reflections,
offers an economical and accessible way of
conveying to the rest of the world a coun-
try’s unique philosophy on life. Whether it
be an espousal of politics or religion. an
attempt to teach a language or simple med-
ical facts, ethnic entertainment, or merely a
desire to present a view of world news com-
patible with one’s ideology, HF broadcast-
ing, given the right conditions, is an ideal
medium for use by even the smallest
nations. Unfortunately, conditions are not
always ideal

The ionosphere, upon which all long dis-
tance terrestrial transmissions depend, is a
function of many variables. Its reflective
properties depend on geographical position
time of day, season, transmission frequen-
cy, and the periodic and capricious nature
of its sustainer, the Sun. To cope with all
these variables, many national administra-
tions operate multiple services, with several
transmitters spread not only over adjacent
bands, but also within the one band. Only in
this manner can they be relatively assured
of reasonable coverage of their desired tar-
get areas.

Unfortunately, there are simply just not
enough HF broadcasting channels to
accommodate this practice without signifi-
cant mutual interference. This is particu-
larly true during the years of low solar
output; a time when the maximum useable
frequencies (MUFs) on all transmissions
paths are reduced.

To overcome some of these problems.
what may be regarded as a rather radical
area has recently been reconsidered. In a
draft report to the CCIR (International
Radio Consultative Committee) the USA
last year proposed the use of satellites as
platforms for shortwave sound broadcasting
transmitters.

The idea is not entirely new. as feasibility
studics of this concept were made in the
carly 1970s. However, at that stage it was
decided that power requirements alone
were too great to warrant further considera-
tion. (It is generally regarded that a signal
of 500 to 1000 wV at the input of a smail
portable receiver is required 1o give a good
quality broadcast signal in a noisy urban
environment. Such a signal level can only
be achieved by a geosynchronous sateliite
transmitter with a power output of around
one quarter of a megawatt!)

It the power requirements can be met
there are some definite advantages (and
also some disadvantages) to be had trom a

AND

John Kennewell

Last year the USA proposed the use of satellites as platforms
for shortwave sound broadcasting transmitters. These could
relieve the congestion and interference now experienced by
ground-based international shortwave broadcasters.

This article outlines the requirements and

possible performance of such a system.
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Learmonth Solar Observatory, lonospheric Prediction Service

space-based shortwave transmitter. For it is
the very frequencies that are useless for
ground originated. ionospherically reflected
signals that can propagate from space.
through the ionosphere. to the ground.
Consideration of exactly what these fre-
quencies are involves both an interesting
physical and geometrical problem. and also
helps to quantify the discussion into actual
system parameters.

Upon reflection

When a swept frequency signal 1s directed

from the ground vertically toward the iono-

sphere there is found to be a critical fre-

quency. f.. which separates the behaviour of

the signal. Frequencies below (. are |
reflected by the layer in question, whereas

frequencies above . pass essentially undevi-

ated through the layer. If the signal 18 not

vertically incident upon the ionospheric

layer. the maximum frequency. f. that is |
then reflected is given by

t f,
€os 1
where i is the angle that the signal makes
with the normal to the layer (Figure 1)

In actuality. the reflection of an oblique
radio wave by the ionosphere is a gradual
process; see Figure 2(a). As the wave pene-
trates into the ionised layer, it encounters a
greater density of electrons which cause the
wave 1o be progressively bent or refracted

If the wave frequency is not too high this
refraction leads to the equivalent of retlec-
tion. If. on the other hand. the frequency is
too high to allow reflection. 1t will travel
past the level of maximum ionization and be
refracted back onto a path parallel to the
original incident wave. This is shown for an
ideatised homogeneous 1onospheric layer in
Figure 2(b)

Note that the transmitted ray is parallel
to. but slightly displaced from. the projec
tion of the incident ray. This displacement
increases with the thickness of the refracting
layer and also as the wave frequency
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approaches the oblique critical frequency.
It is assumed to be negligible (and in prac-
tice is negligible for high orbit satellites) in
the following discussion.

The sky’s the limit
In applying the above points 10 a signal
propagating from a satellite 10 a receiver on
the ground we simply invoke the principle
of reciprocity. That is, if the transmitted fre-
quency is too low, it will be reflected by the
ionosphere back into space. The problem
reduces to finding the minimum frequency,
for any given path, above which the iono-
sphere wil appear transparent to the satel-
lite signal. All discussions will consider only
satellites located well above the ionospherc.
From the time of the first Sputnik, the
Soviets have been using frequencies near
20 MHz, and more lately 15 MHz, for
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telemetry purposes. These satellites, how-
ever, usually orbit within the ionosphere
and their signals are subject to ducting
which can result in receptian at their antipo-
dal points. This phenomenon is quite com-
plex to analyse. is not very predictable, and
thus will not be considered here.

The geometry relating to the satellite-to-
ground propagation path is'shown in Figure
3. The transmitted signal strikes the ion-
ospheric layer at point 1 with an incidence
angle of i. It is this angle together with the
critical layer frequency. f,, at this point that
will determine whether or not the satellite
signal, f, will pass through to the ground
station. Unfortunately, the angle i is not
something that is readily available for com-
putation. What is required is an expression
relating the minimum transmittable fre-
quency, f, to the distance ‘a’ that the ground

station, E, lies (measured along the ground)
from the satellite sub-point, P.

With the aid of some trigonometry this
can be done to produce a satellite HF
propagation equation. The equation,
including its derivation (for those interes-
ted) is given in the accompanying box. To
be useful, however, the implications of this
equation need to be presented visually.

Before looking at some tabular results
from the satellite HF propagation equation,
it is useful to consider the portion of the
earth’s surface that can be seen by satellites
at different heights. This is shown in Figure
4. The limit of satellite optical visibility is
given both as an angle measure along a
great circle path, and a ground distance
along the same path. The actual distance
appropriate to radio frequencies will be
somewhat larger due to refraction effects by
the Earth’s surface. This can be generally
simulated by using a value for the Earth’s
radius, R, that is 4/3 the actual value of
6370 km.

Some results

Using the values of Figure 4, the satellite
equation may be used to compute minimum
propagable frequencies within this area.
This is done in Table I opposite.

All computations were done assuming
that the principal ionospheric refracting
layer was 300 km above the surface. This
layer is the F2 layer in the daytime, and the
F layer at night. It'is interesting to note that
although the lower altitude satellites have a
morc limited ground coverage, the lowest
frequency that can be employed at the
edges of the area serviced is 3.4 times the
ionospheric critical frequency at the point of
penetration. This number is independent of
satellite height. It is obvious, of course, that
a wider range of frequencies may be used by
the higher satellites to service stations
within the coverage area.

An alternative presentation of data is
shown in Figure 5. This shows the minimum
useable frequencies for a satellite in geosyn-
chronous orbit, assuming a uniform iono-
spheric layer at 300 km with a critical
frequency of 10 MHz across the hemi-
sphere. This is, of course, not realistic but it
serves as a first basis for discussion. In actu-
ality the critical frequency is determined in
a good part by the angle that the Sun’s rays
make with the point in question.

The critical frequency is thus highest for
the point directly below the Sun and falls off
on either side longitude-wise, and also with
latitude. Ten MHz is a good approximate
value for the maximum critical frequencies
experienced at times of modcrate sunspot
number (e.g: R=50), rising to around
15 MHz or higher when the sunspot number
is high (e.g: R=150). Thesc values will
occur directly at the sub-solar point.

If, at a particular time, this was to be
coincident with the sub-satellite point, the
contours of Figure 5 would be correct for
the central part of the graph, but would be
more open at greater angular distances.
This change, reflecting the diminished criti-
cal frequencies away from the sub-solar
point, would also mean that the last contour
(around the limit of the visibility circle)
would also be at a lower frequency (e.g:
20 MHz).



SATELLITE HF PROPAGATION EQUATION

The geometry of the satellite propagation path is shown in Figure 3. The problem is to
find the minimum frequency that will propagate from the satellite at S to a ground
receiver at E, a distance a from the sub-sateliite point P. The ionospheric critical
frequency at | is f..

R+h - R+d
sini m
=
sin®

In triangle CSI the rule of sines yields

- - SR
Similarly, in triangle CSE we have singd =

R(R+h) sin®

The above two equations combine to eliminate & giving r = e

The cosine rule in CSE also gives 2 = (R+h)2 +R2 — 2R(R+h) cos©

Equating the two expressions for r, the satellite to receiver distance, gives

sin@ (R+d)= R+d 2(R+d)?

sni AR/ T\R+n R(R+h) %@

The incidence angle i is related to the frequencies f and f. by the relation
sin% = 1 — cos?i = 1- {2,

Thus the above equation can be rewritten:

f { sin“©
-_— = 1 -
t j R+d)? R\2 2R
(—n) {‘*(m) -mme}

Now © = a/R and if we let a = ﬁs—_h and B = B9 we have the final form of the
satellite HF propagation equation: R

f

c
—_— =] 1=
f

sin?(a/R)

B3(1+a?) — 2aB3cos (a/R)

If the sub-solar point was to the left of the | the phenomenon of sporadic-E. At certain
diagram, the central left contours would be | times of the day during the summer months,
unchanged but the ones to the right would | patchy intense regions of ionization form at
be spread further apart. An egg-shaped pat- | around the 100 km level. This sporadic-E
tern would result with the ‘fat’ end of the | can occasionally have such a high critical
egg on the right or eastern side of the | frequency that, in effect, blankets the
hemisphere. F-layer from ground signals (Figure 6).

A satellite signal that passed through the
F-layer might very infrequently be blocked
Factors affecting by such ionization. Because of the irregu-
Apart from shielding of the satellite signal | larity of this phenomenon, it has been esti-
by the F-layer there are three other factors | mated that, in the worst case, a 26 MHz
to be considered. The first one of these is | signal transmitted from geosynchronous
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Figure 5. Contours showing the minimum frequencies that will propagate from a
geosynchrous satellite (h = 36 000 km) to a ground station. The ionosphere is assumed to be
homogeneous with a critical frequency of 10 MHz (this would certainly not be the case in actuality).
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Figure 6. An ionogram showing ‘blanketing’ type sporadic-E. The higher F region echo at 300 km is
obscured by the lower sporadic-E layer at about 5 MHz.

Operating frequency

26 MHz
Modulation type AM (A3)
Transmitter power 16 kW
Antenna gain 40 dB

Antenna size (diameter) 500 metres
Antenna beamwidth b o

Signal received by a receiver with a simple dipole or whip antenna 500-1000 pV
Received power ~78 dBW
Receiver noise environment ~122 dBW
Signal-to-noise ratio 44 dB

Figure 7. USA proposal specifications for a geosynchronous sound HF broadcasting system.
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orbit should be shielded for no more than
5% of the time. This would only apply at
certain times of the year in selected geo-
graphical locations.

The second factor to be considered is
shortwave fade due to solar flares. This nor-
mally occurs to a signal propagating from a
ground-based transmitter via the iono-
sphere. When a large solar flare occurs, the
increased X-ray emission from the sun
causes intense ionization of the D-region
(50-80 km). This can then absorb any HF
signal attempting passage through it.
Exactly the same phenomenon will occur to
a satellite generated HF signal, although
use of the higher frequencies i.e: 26 MHz
will reduce the extent and frequency of the
problem.

The final factor is concerned with polari-
sation. Any plane-polarised signal passing
through an ionised layer will have its plane
of polarisation rotated. This rotation can
amount to several hundred revolutions for
the signals we are discussing, and changes
continuously. If the antennas used by both
satellite transmitter and ground receivers
are linearly polarised significant fading will
occur. The simple solution is to employ a
circularly polarised transmitting antenna.

Proposed system

Figure 7 gives details of the satellite HF
broadcasting system which has been pro-
posed by the USA. It is significant to note
that it still requires 16 kW of transmitting
power. The required antenna gain also
limits (because of its directionality) the area
that can be serviced. The massive size of the
antenna, one-half a kilometre in diameter
would appear to be not a feasible proposi-
tion to construct. However, new lightweight
space constuction techniques, developed
primarily in connection with potential space
solar power stations, have now made it pos-
sible to consider such large structures.

Within the realm?

The advantage of HF satellite broadcasting
is that a relatively large area may be ser-
viced by a high quality signal, relatively free
from fading. Interference from ground
based (ionospherically propagated) signals
would be nil by nature of the mutually
exclusive propagation modes of the differ-
ent types of signal (although a strategically
placed satellite, using a similar orbit, could
certainly cause problems).

Although the concept could only be
employed by a very limited number of pres-
ent world administrations, these are the
same nations currently emit the greatest
number of HF transmissions. Translation of
these transmissions to higher, and currently
little used, HF broadcast bands would do
much to alleviate current shortwave
congestion.

Studies conducted show that the 26 MHz
band should be useable for satellite broad:
casting at most times. When solar output is
low, the useable bands might extend
through 2! and 17 MHz 10 as low at
15 MHz. One may well ask why the 88-
108 MHz FM broadcast band has not been
suggested for a similar type of satellite
broadcast service. Although there are some
associated technical problems, | believe the
answer lies more in the political arena. ¢
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ELECTRIC FENCE

Ref: EA September 1982
—

Mains or battery powered electric fence controller. Kit
does not contaln automotive ignition coil which is

equired.
$15.00

TEMP. PROBE

Ref: ETl June 1983

A simple kit that can turn your multimeter into a temp-
erature probe. Range —55°C to +150°C with 0.5°C
accuracy. Probe case is a simpie BIC pen case.

Cat. KBA4033 $19.50

LED VOLTMETER

Ref: ETI 326

Getaninstant‘low or‘high' condition of your car battery
from a row of LEDs. Will give constant indication of
battery condition.

Cat KBAOIT .o.oeniinninnnnnnn. $12.99

*

LCD CAPACITANCE
METER

Ref: EA March 1982
Measure from 1pF to 19.99uF in just 3 ranges. Jaycar
supply the total kit.

Cat KA-1420

MOTOR SPEED
CONTROLLER

Ret: ETI 1515

This controller enables you to control the speed of
motors found in drills, saws, grinders, blenders etc.

$19.95

CAR ALARM

Ref: ETi 084

Senses voltage drop and then switches a relay on to
control the cars horn (or siren). Use external switch or
key switch to turn on and off (not supplied).

Cat KB4018

“SPARKRIGHT" AT-
40 CAR ALARM

IMPORTED FROM THE U.K.

Deluxe kit with many features including: 10 amp output
relay, accessory loop, horn relay and headlamp output,
auto alarm disable etc. Great value.

CRtITREOIB oo .o avihesssss b b .. $39.95

“SPARKRIGHT"
$X2000

IMPORTED FROM THE U.K.

A contact breaker triggered reactive discharge system
that will fit alt 12V negative earth vehicles utilising coil
and contact breaker ignition. Gives the most efficient
combustion of air/fuel ratios.

DIRECT CONNECT
MODEM

Ref: ETI 644 October 1982

This unitis a full duplex auto answer/auto originate unit.
An incredible array of features including selectable
Baud rate, software controlled etc.

Cat KB-4600 SHORTFORM - PCB pius all components 9 169
Cat KE-4602 PULL KIT - in case with optdonal audic monktor and

... 5199

12V 300mA Piugpack to suk - Cat MP-3010 $9.95

TRANSISTOR X

ASSISTED IGNITION

Ref: EA January 1983
Latest version of this popular kit - includes dle cast case,
TO-3 transistor covers etc. Beware of kits supplied with
fiimsy sheet metal boxes!
. $35.00

Cat. KA-1508

DELUXE EPROM
X BURNER

Ref: ETI 668 February 1983

Plugs into the Microbee /O port and enables you to
save programs in any of 5 different EPROMSs (2716,
2732, 2532, 2732A & 2764). Deluxe kit inciudes 5
'Personality” plugs, case, front panel, mains transformer,
fuse. 240V plug etc. plus 2 sockets with extra long pins
and extra components for 2764 programming.

Cat KB-4651 .. $55.00

TELEPRINTER (TTY)
INTERFACE

Ref: ETI 672 October 1983
Adapt cheap 2nd hand teletype machines to a low cost
computer printer with this kit. Includes all parts excepting
a240/110V transformer which is available.
$13.95

UHF - VHF TV
CONVERTER

Ref: ETI May 1981

This kit will convert a UHF signali eitherfroma TV station
or from a UHF VCR down to an unoccupied VHF TV
channel. Kif contains all parts except for the optional
vernier and tuning gang.

$32.50

MICROWAVE LEAK
DETECTOR

Ref: ETI 724

Gives a positive indlcation of the seal on your micro-
wave oven - adds to your peace of mind!
.. $14.95

UNIVERSAL DC-DC
INVERTER

Ref: ETI 1509 September 1982

Can be used to run high power amps froma 12V battery,
running 12V equipment from 24/32V ete. Kit includes
basic components.

Cat KA4019

NICAD FLOAT
% CHARGER

Ref: ET! 268 March 1982

Simple to build, cheap and safe to use. Will bring a
battery from full discharge tofullchargein 12 hours plus
maintain a ‘trickie’ charge to keep it topped up.

Cat KBAO29 ..................... T s $7.95

METRONOME

This kitgives an output of between 30 and 160 beats per
minute. Inbuilt speaker, level control and LED beat

indicators. The kit is complete
cat KA-14001$16.95

STEREO

¥ SYNTHESISER

Ref: EA September 1982

By employing a Bucket Brigade IC and Comb Filteringa
very realistic stereo sound spatial effect can be obtained.
Ideal for use with mono VCRs and other mono units that
would benefit from ‘sterec’.

e $39.50

Cat KA-1476 SHORTFORM
Cat KA-1478 FULL KIT

ELECTRONICS

tncorporating

ELECTRONIC AGENCIES

__NUMBER 1 FOR KITS
SHOWROOMS
SYDNEY
117 YORK STREET
Tel: (02) 264 8688 & (02) 267 1614
Tetex: 72293
CARLINGFORD
Cnr. CARLINGFORD 8 PENNANT
HILLS ROAD
Tel: (02) 872 4444
CONCORD
115-117 PARRAMATTA ROAD
Tel: (02) 745 3077
HURSTVILLE
121 FOREST ROAD
Tel: (02) 570 7000

MAIL ORDERS

& CORRESPONDENCE
P.0. BOX 185
CONCORD, 2137
Tel: (02) 745 3077
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“SPARKRIGHT"
TX2002

IMPORTED FROM THE UK.
The ultimate system - reactive discharge, contactiess or
contact triggered, auxiliary backup circuit, clip to coil
titting, four connections only and will fit over 500 cars.
The kit to improve your car.
$115.00

Cat KJ-8852 .

N

DISCONTINUED KITS

PHOTON TORPEDO Great game tor the kids. or
kids at heart!
Cat KA-1370
WAS $29.50 NOW $19.50
SAVE $10.00 K
CUDLIPP CRICKET A great fun kit. Hide it in a
room and when there is a noise, it chirps. If it's quiet, Cudlipp
{s quiet.
Cat KA-1406
WAS $12.50 NOW $7.50
SAVE $5.00
DIGITAL STORAGE
CRO ADAPTOR
WAS $110 NOW $85
SAVE $25.00

Cat KA-1408

oo

Limited Quantities \
LOW FUEL WARNING You'll never run out

petrol with this kit fitted to your vehicle.
Cat KA-1080

WAS $15.00 NOW $10.00
SAVE $5.00

SOUND BENDER I you want to sound like Da:

Vader or his mates. you can with this kit.
Cat KE4038

WAS $27.75 NOW $19.75
SAVE $8.00
LOW OHMS METER

Measures low resistance, e.g. speakers and is suitabl
measuring low resistors.
Cat KE-4560

WAS $29.50 NOW $22.50
SAVE $7.00

, s

INTERFACE

Ref: ETI October 1983

Allows you to connect your Microbee to a printer having
“Paraliel” or “Centronics” input. Kit Includes R/angle
DB15 plug

Catl RGBT 2 o da. e s At MR
Centronics plug to suit Cat PP-0890 $14.95

POST & PACKING CHARGES
$5 - $9.99 $1.50
$10 - 824,99 $3.20
$25 - $49.99 $4.50
$50 - $99.99 $6.50
$100 - $198 $B.00
Over $199 $10.00

COMET ROAD FREIGHT
ANYWHERE IN AUSTRALIA
ONLY $12.00

SHOP HOURS
CARLINGFORD, CONCORD &
HURSTVILLE
Mon - Fri: 9 am - 5.30 pm
Sat: 9am- 12 pm
Thurs Night: 8.30 pm (Not Concord)
SHOP HOURS SYDNEY
Mon - Fri: 8,30 am - 5.30 pm
Sat: 8.30 am - 12 pm
Thurs Night: 8.30 pm

MAIL ORDER BY

E }] bankcard
L-l_——,

VIA YOUR

PARALLEL pplrgp VIDEO MODULATOR Al.

Ret: ETI 760 October 1981

High stability (low drift) unit designed to give good RF
drive to colour TV's. A must if you're using your colour TV

with a computer.
.... $17.95

PREAMPLIFIER

Ref: ETI 471 June 1879

The heart of the ETI4000 system. High performance
stereo unit with 4 inputs. filters, mute, loudness, stereo
mono and tape monltor switches; bass, treble, volume
and balance controls.

.. $47.90

 LOUDSPEAKER
PROTECTOD

Ref: ETI 494 October 1882

Single channel unit powered by the signal to your
sp@®ers. Prevent damage to your expensive speakers.

Cat KB4023 ....$18.50

¥ GRAPHIC
EQUALISER 2010
MK 1A

A 10 band equalliser, rack mountedtoryour HiFisystem,
Improves the sound of your system in relation to room
acoustics. See the Jaycar catalogue for more detailed

description of this unit.
$139.00

GUITAR BOOSTER

Ref: EA June 1982

Inexpensive preampilifier enables youto use your guitar
with your own home Hi Fisystem. Complete kit supplied
and it runs on a safe 9V battery.

$17.50

Cat KA-1450 ...,

URESCENT
LAMP STARTER

Ret: EA October 1982

This kit replaces the starter in your fluoro lamp. El
nates tlicker and improves lamp lite. Does not incl
starter case.

.................. $5.00

WIDEBAND AM
TUNER  x

Ret: EA Dec/Jan 1982/1983

The Playmaster AM Tuner is a true broad bandwidt
superhet design kit. Excellent performance plus Jaycar i
usual excellence in kit presentation.

................ $249.00

ALIGNMENT KIT
FOR ABOVE TUNER

Ret: EA February 1983

This simple module generates 2 spot frequencies (60
Hz and 1300kHz) and buffers your multimeter. Enab!
you to align the Playmaster AM tuner.

cat kA 1515 FREE WITH ABOVE KIT .. $7.9°5

SUBWOOFER AMP

Ret: EA July 1982

100W rms drive capabliity coupted with low-pass fil
and MOSFET technology. Amp will take line level (1V)
can be connected directly to sub-woofer speaker.

CALIRA MR ¢ s e + 5 st sk ceriennn.. 979.00

“VOX RELAY"

Ref: EA April 1982
This voice operated relay (VOX) can be used to turn
tape recorders or transmitters and of course turn the
oft. Use with high or low impedance micropaone or hi
level line input.

Cutl IR s . v sl e e o' . 814,50/
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SHOP AROUND

ETI-807 Tug-O-War
Good practice for the games
arcade aficionado!  Great
amusement for wet, wintery
weekends. Components for this
project are generally readily
obtainable. Unlike  you'd
expect, Dick Smith stores don’t
stock all the parts. You'll be
able to buy all the LEDs and
some of the ICs from D.S.E.,
but not the 74154, 74L.S193 or
74LS123. The pushbuttons,
switches and mechanical etc
parts are stocked by virtually
every electronic components
supplier worthy of the name,
including Dick Smith stores
(we’ve given D.S.E. catalogue
numbers in the parts list for
reference).

If you want to make every-
thing yourself and wish to use
film transparencies of the front
panel and pc board artworks,
then the set can be obtained for
$8.00 post paid from:

ETI-807 Artwork
ETI1 Magazine

PO Box 227
Waterloo NSW 2017

Make sure, when ordering, that
you ask for positive or negative
film, according to what your
photoresist requires. Make out
your cheque or money order to
‘ETI Artwork Sales’

Kits for this project may be
stocked by All Electronic Com-
ponents and Rod Irving Elec-
tronics, both in Melbourne.

ETI- 1410 Bass Guitar
Amp

The complete project construc-
tion will be finalised next
month. All the components are
pretty well off-the-shelf from
most electronics retailers, with
the exception perhaps of the
potentiometers. We used 16 mm
diameter types with standard
6.5 mm shafts. These are dis-
tributed by Soanar, known as
“VI6L" types. Standard 23 mm
diameter pots may be used, but
the pc board cannot then be
directly attached to them. The
connections will have to be
made using short lengths of
tinned copper wire.

Printed circuit boards should
be available from the usual sup-
pliers. If you're making your
own, then film transparencies of
the artwork for the ETI-1410a
and b boards can be obtained for
$7.00 from:
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ETI-1410a/b Artwork
ETI Magazine

PO Box 227
Waterloo NSW 2017

Make out your cheque or money
order to ‘ETI Artwork Sales’
and ensure you specify positive
or negative film, according to
what your photoresist requires.
If you want to wait till next
month, a complete set of art-

work, including the front panel,
will cost $20.
More details next month.

ETI-1524 Mousetrap
While this project is hardly
likely to stem the plague cur-
rently sweeping the eastern
states, it will certainly clean the
rotten rodents out of the house.
There are some unusual com-

NEW ‘DELUXE’ INSTRUMENT CASES

This swish-looking new instrument case from Perth-based Altronics Dis-
tributors continues the line of “"Jack-Tec" boxes introduced by the com-

pany last year.

This model is larger than the earlier model. Overall, it measures
260 mm wide, stands 85mm high and is 190 mm deep. The usable
height of the front and rear panels is 73 mm which allows mounting
common meters like the Minipa MU45 or University TD66, etc. A
speaker vent on the base allows direct mounting of a standard 57 mm

(2va") speaker.

Internal mounting posts enable a wide range of pc boards and trans-
formers to be accommodated. Guide rails for pc boards are also pro-
vided internally to allow vertical positioning of boards at several loca-
tions. The front and rear panels are removablie and feature a textured
finish on one side, smooth the other. This enables direct engraving or

screen printing on the plain side.

The top and bottom split apart, as for the earlier model, and extra
plastic or aluminium front and rear panels are available. Four rubber
feet are moulded into the case bottom. Full details from Altronics
Distributors, Box 8280, Stirling St, Perth WA 6000.

ponents in this project, but with
a little resourcefulness, you
should be able to locate them.
The 217/400 V (250 Vac) cap-
acitor needs to be mains-rated,
metallised poly or mylar type.
‘Greencaps’ of this value and
rating (or even 630 V) are avail-
able, though we specified a
Siemens type B32231. These
types of capacitor feature a self-
healing action should a ‘punch-
through’ occur in the dielectric
between the ‘plates’, which con-
sist of a very thin layer of metal
deposited on the dielectric film
which is then ‘wound up’ to
make the capacitor. If the
dielectric breaks down at a
stress point, then the arc bet-
ween the plates vaporises the
metallisation (similar to what
happens in a fuse) leaving a
clear area around the dielectric
punch-through, thus ‘healing’
the breakdown. The capacitor in
this application is quite highly
stressed, so it is essential to get
one of the appropriate type.
Apart from the Siemens type
specified (try Promark for
them), Elna greencaps (distrib-
uted by Seanar) may-be used, or
Roederstein MKP series (dis-
tributed by Mayer Krieg).

The MR856 fact recovery
diode is not a common compo-
nent with electronics retailers.
However, it is a Motorola part,
distributed by VSI. Ask your
favourite supplier if he'll get
some in.

The RCA-made SCR (Q3),
the S2600M, is distributed by
AWA Microelectronics. In Syd-
ney, try Semikron in Burwood
or Geoff Wood Electronics in
Rozelle. The C122E (by G.E.)
or TICI26E (by T.I.) may be
substituted. All the other semi-
conductors are bog-standard
everywhere, as they say.

The ferrite aerial rod used for
the core of T2 is stocked by Dick
Smith  (cat. no. L-1401),
amongst others. It’s not really
critical, providing you use some-
thing of similar dimensions.

If you’re making your own pc
board, you can obtain a same-
size photostat of the artwork by
sending us a stamped, self-
addressed Ad-sized (same size
as the magazine page) envelope.
Address it to:

ETI-1524 Artwork Photostat
PO Box 227
Waterloo NSW 2017

If you want a same-size film

transparency of the artwork, to p



KENSOR PTY. LTD.

( DIRECTIONAL
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ANTENNAS

12 Hehir Street, Belmont 6104,

West Australia
Telephone : 4782333

Telex : AA95914

-
The H.E.M.E. 1000 is a
revolutionary new instrument and
a powerful new diagnostic tool
for use by engineers and
designers involved in setting up
ac and dc motors, variable speed
drives, motor vehicles, battery
powered equipment, welding
equipment, electroplating
apparatus or equipment where
surge current values are of
paramount importance.

sole agents

PTY.
WARSASH LTD.
I — ——

P.0O. Box 217
DOUBLE BAY
N.S.W. 2028
Sydney (02) 30-6815
TELEX 24271

DIGITAL

LCD

ACCURATE MEASUREMENTS,

DC AND AC CURRENTS,
AUTORANGING.

READOUT,

0-2000 and 0-1000 AMPS,
RESOLUTION 0.1 and 1A,
ACCURACY *+1% of RANGE,
SURGE and HOLD,
ANALOGUE O/ SOCKET
LEADS & CASE SUPPLIED.

It handies WORKSHOP/FIELD
SERVICE and SYSTEMS
SETTING-UP.

or stockists in:

ADELAIDE (08) 42-6655
BRISBANE (07) 369-1277
HOBART (002) 23-1755
MACKAY (079) 51-3155
MELBOURNE (03) 82-5363
NEWCASTLE (049) 52-8066
PERTH (09) 381-6000
WOLLONGONG  (042) 28-6020

HEAT SINKS
i &

Clip a;d Save

Clip-on Thermalloy “Slip Clip” heat sinks and
save assembly time, board space, and heat
sinks costs. They require no mounting hardware,
PC board drilling, or adhesives, and clamp firmly
to the device for maximum heat transfer. “Slip
Clips” are available for TO-202, TO-220, TO-126,
Mtoltorola case 90 and most other popular case
styles.

Plastic
Power Coolers

New low profile heat sinks save board space

The 6073B is 19 mm square and just 9.5 mm high.
It cools SCR's and transistors in TO-220. Motorola
Case 70 and Case 90 packages. Dissipates 21° C/watt
in natural convection. Available in Black Anodized and
Pre-Black Anodized finish.

Thermalloy

Number one in Semiconductor Accessorles.
TECHNICAL INFORMATION AVAILABLE ON REQUEST

SOANARELECTRONICS PTY.LTD.
INCORPORATED N VICTORIA

30-32 Lexton Road,Box Hill, Vic.,3128,Australia.
VICTORIA: 8950222 - QUEENSLAND: 852 1131

N.S.W.: 789 6744 WEST AUST: 381 9522
STH. AUST:2970811 TASMANIA: 31 6533



SHOP AROUND

use directly with your photore-
sist, then you can obtain it for
$10 post paid by sending a
cheque or money order, made
out to ‘ETI Artwork Sales’
addressed as follows:

ETI-1524 Mousetrap
Artwork Film

PO Box 227
Waterioo NSW 2017

Make sure your specify whether
you want a positive or negative
to suit the photoresist you'll be
using.

Kits for this project may be
stocked by All Electronic Com-
ponents and Red Irving Elec-
tronic in Melbourne.

ETI-738 25 W UHF

Booster

We have been advised that Dick
Smith Electronics will be stock-
ing this project as a kit. Geoff
Wood Electronics in Sydney has
the individual parts in stock.
Geoff is the source supplier of
the SRF1078/2N6136 Motorola
RF power transistor used in the
project.

Project pricing

We have been advised that, in
recent issues, our project pricing
has been a little on the low side.
We base our price estimates,
and that’s all they are — esti-
mates, not ‘‘official” or “recom-

mended” prices, on the latest
catalogues or price lists obtain-
able at time of going to press.
However, as there is some 6-8
weeks delay between when the
prices are calculated and when
the magazine appears in the
newsagents and shops, cost and
component price movements in
the meantime can, and have,
markedly affect our estimates.
Please don’t blame your supplier
if his price is above our price
estimate shown in the project
parts list. Nobody's trying to
“rip you off”".

We’re currently pushing our
project price estimates up by 10-
12% at the time they’re calculat-
ed. just to cover the situation,
which can only be described as
‘fluid’.

Ready-made pc
boards

You can obtain ready-made pc
boards, and sometimes front
panels, from ihe following
suppliers:

All Electronic Components

118 Lonsdale St
Melbourne Vic 3000

RCS Radio
651 Forest Rd
Bexley NSW 2207

Acetronics

112 Robertson Rd
Bass Hill NSW 2197
(02)645-1241

Billco Electronics
Shop 2, 31 Pultney St
Dandenong Vic 2175

Jaetronics
58 Appian Drive
St Albans Vic 3021

Jaycar
117 York St
Sydney NSW 2000

Jemal Products
PO Box 168
Victoria Park WA 6100

Mini Tech
PO Box 9194
Auckland NZ

Rod Irving Electronics
425 High St
Northcote Vic 3070

15v
ac

eti 13100
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QUARTZ CRYSTAL
CLOCK MOVEMENT

g:lr'y ::ompacl and reliable
s .
Poweraa:"t‘ag c:n;vsecond stepping motor has strong torque

S w)'«m,‘woAsAe‘bsag'e’r‘y that lasts for one year

+15 second/month a(:(:ura:;“:‘S bl e
c?)smrln square, 15mm deep

mplete with dat L

bomph! a sheet, instructions and wall hanger
Cat. XC-0100

JAYCAR .
VIDEO DETAIL Ejh}{-IEN1CER

SPECIFICATIONS:

® Maximum enhance
ment not le
- e ss than +8.3dB @ 2MHz
ZLOdB ed (Bypass) response, DC to SMHz —0.5
® Colour subcarrier 0 .
dB noteh {
3 xAHzI. —/+0.5dB, all settings P oy M e
y s:z‘r)\gjh: group delay, less than 0.075uS.
p- andling capability not less tha
ync. is clipped first) 14 R
: ggv:zl12v AC @ 100mA
ntrols: ON/OFF, ENHANCI
. ey b CONTROLE ENHANCE/BYPASS SWITCH
> gm'u( <:onnoclor, RCA socket
utput connector,
EEEIGN FEATURESr: o e
unity gain notch at th
ol e colour subcarri
e"grs: ::uhrpose is to prevent chrom!nanca‘:; :requency.
Iy s :, igh enhpnce levels. e
achlee loop configuration withlead tag cof
ve stable, well defined gain. e oo

. 9, w
DC C_OUD"’ eliminating large capacitors in series with
. 9
the video signal and achieving DC response for applica-
pons pplica
® Low output impedance prior to termination resistors.

enabling up to three
Uolarmira g, outputs to exist and be used or left

X

® A level de
pendent
control (‘Core’). closed loop response or Gamma

o Cilpon negati
ve going signals at —
prevent sync. errors owing to ove?:hvoc::::,s‘mo.ls pul

" $69.95

12 Volt AC plugpack
Cat. MP-3020

$16.95

NEW - MOTORCYCL
E
INTERCOM (ret: €A march 1985439.95

Now you can talk
R i T N R R

Cat. KA-1533
ASK FOR A NEW CATALOGUE!!

Mail Order cus
tomers, it
PN you have not se
S b%t;e'.mb':y ar;: you missing out! If, (ore:rr?eur:) o
g ;Rseeyzta: order just ask for a catalogyt.?:
e 3 your orderif 3
t one for a friend, that's fine too! Juy:tua's‘:’ve o

idealfor alarms
o
batteries uulckly.rar\y\amere where constant use depletes

Cat. §8-2480

12 volt 1.2A/H
Cat. SB-2483 6 volt 8A/ $35.95
v H
Cat. $B-2486 . 12 volt 5A/H :;ggg

XX XN

GEL RECHARGEA
BATTERIES il

W
BOOKS

W|LDCARDS VOL- 3 = Another in the
series of Wildcard DOOKS with evenmore inVol. 3.Large
section on assembly language using a game as an
example with an assortment of business programs,

utilities and graphics.
Cat. XB-9012

W|LDCARDS VOL 1 el polpourri of
application notes and tips tor the Microbee. This pook
has received rave reviews from all computer publications.

A must tor alt Microbee owners.
Cat. XB-9010

WILDCARDS

VOL 2 A continuation
trom Vol. 1 * again a must tor all Microbee owners.

Cat. XB-9011 6.00

WORDSTAR REFERENCE
MANUAL = This manual provides a standby

reference 10 most Wordstar operations.

SAVING
ODES and their operations. 1t shows clearly how o
gperale VaVords(ar with the use ot dlagrams and examples Sﬁa‘fmo?;z:nlg?);?a 2'058?2& f:::s::a(gg:@le%e“::g
to helpyouuse Wordslanoulsfunest.An exce!le;l bgos REsn e oelient DOOK 76 by YOUr mim
Cot. XB-9005 .oooort O‘N L s 7.95
WORDSTAR INSTALLAT! SASCAL - STEP INTO A NEW
MAN UAL - Th:: manual teaches you to modity LAN GUAGE e il O
Wordstar 10 your e i PASCAL and the editor. A good introduction 10 the
Cat, KB-GOOB . oorererrssssts st iet ™ $18.50 | pascaL user
$7.95

SEE OU
R DOUBLE PAGE ADS FOR FULL JAYCAR DETAILS

1t provides a
uide to all codes and instructions -

YO DISC, FILE MANIPULATION, PRINTER

% % kK
microbee *****

INSIDE CP/M - A GUIDE FOR

available and is cO
Users Bible” Divided into

tutorial including set up opera
being a quick and easy reference guideto CP/M. Amust

tor all CP/M users
Cat. XBUBOOT ¢onarsonsamsrescrrsas

DISK SYSTEM MANUAL - Tnis
manual explains all about Microbee disk drive systems
from setting up through to operation. Contains awealth
of intormation.
Cat. XB-9009

MICROSOFT” MULTIPLAN

quick and easy [e]
necessity for serious Wordstar users. M AN UAL - This book runs through “,;e operation
; of Multiplan with examples to allow any business to use
Cat, XB:9004 oooone e UL 329 95 Multiplan to the pest of their advantage. !f you have not
WORDSTAR TRA‘N‘NG got this pook then you have not got the best out of
Multiptan.
M AN U AL - This manual takes you step-by-step 329 9 5
through Wordstar operations, such as 8LOCK MOVES, Cat, XB-GO16 ..ovoomneerrmnert o .
USERS MAN UAL - Tnis

FORTH

Cat. XB-9018

MAGAZINE B
Keep your preGous (and expensive’) nLr;Ia[z)lrEsR protected and in

order for easy reterence. Smart
H | blue with
eavy gauge. dchly chromed mrog h«ingcsOlour > ST

$4.95 ea
10 up $4.50 ea

"2 3. 0. 0. 900

The intra-red or IR detector for
magic category.
recelver of a particular |
consists
“Commutated” field 0!
like, but
bodies.

When a human passes within proximi
the lens will selectively pick up 1R ra
Movement across the pickup area will result in a senes of

R detectors are vefy
will not respond to no
example, can wave about without
the cat is unilkely
The -Arrowhead’ Is the latest of 8
that we have sold. It represents the latest developments.

FEATURES:
e 12VDC

Cat BB-7000

INFRA-RED MOVEMENT
DETECTOR

short, falls into the Black
)] baatcalla isa hl% gain passive tuned

band. The heart of the unit
ain lens (anlenna?) which has 8
view. Its reception pattern ls comb-
the IR wavelength of human

of the pickuparea.
ation and then not.

ot a high
highly tuned to

ulses sent to a detector circult.
reliable as they do not transmit and

nheat radiating objects. Curtaina for
tripping the alarm. Even

to trip the unit.

caries of IR detectors

ed

powe
x 1%’

r
e Small 4%" x 2"
® Double sensor
e Computerised OC 1o lower tailure rate
@ Builtin test lamp
® Tamper switch included
@ Alarm output SPST 30V DC @ 1A

Cat. LA-5017

$129.50

aycar
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Fee for service

Dear Sir,

I am an electronics enthusiast who, like
many others, has turned a hobby into a
profession. But, untortunately, 1 have to
make a living out of it.

Other professionals, such as medical
practitioners and lawyers, have built up a
mystique over the years. An appointment
has to be made well in advance and any
problem requires more than one visit.
These professions have standard fixed
fees, no under or overcharging.

The GP’s work is only clerical in nature
but they have convinced the community
that they are indispensible. If electronics
types withdrew their services for a year
they would not be noticed.

Trades, such as plumbers and washing
machine servicemen, charge fees like $80
as a minium and undercharging does not
happen; plumbers simply do not turn up
to jobs without the chance of maximum
payment. If you do not believe this, find
out the charges for yourself.

Electronics repairmen, the part of our
industry visible to the public, do not make
a good living. Many customers seek re-
pairs without intending to make payment.
Quotes result in wasted time. For the en-
thusiast, ‘friends’ seek repairs and usually
offer heaps of praise but no payment,
even for components.

Most electronics people are weak and
introverted. They may have interesting
work but they will not get anywhere, espe-
cially if they (we) do not know how to
charge for services!

L. W. Brown
Burwoeod, Vic

Linear tracking T/Ts

Dear Sir,

In ET). Dec 1983, the article which re-
viewed six lincar tracking turntables stated
that the cost of eagineering these turntables
tar outweighs the benefits,

I have owned conventional turntables but
now own a Sony hincar tracking turntable
nd find that the benehits ol these turn-
tables. and the cise ol obtaining state-of
the-art reproduction. far outweighs the cost
ol superb engineering.,

The incar tracking arm s very casy to set
up and provides state-of-the-art reprodue-

tion with o Denon 305 and  absolute
accuracy of alignment. This as. of course.
contrary to the article and | imd it against
progress and  the  advice needed by
audiophiles

These turntables are very  reasonabhy
priced. The reason for fow. low resonanee
response on the Sony s an anti-resonator
not mentioned i vour article. 1 am sure
someond has not heard music in the state-
of-the-art

R. B. Manson
Launceston, Tas.
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| agree with your sentiments that when the
Sony linear tracking turntable is properly set
up, as yours undoubtedly is, it obviously pro-
vides you with an extremely good perform-
ance. However, the words | used and their
specific intent were a little different from the
abbreviated statement in your letter.

My measurements and observations
showed clearly that for a linear tracking turnta-
ble to exceed the best performance of a pivot-
ted tone arm turntable requires sophisticated
engineering. | can only justify such complexity
when it achieves improvements and perform-
ances that the less complex system is unable
to provide. While the best of the systems
came close to providing such improvements,
the less expensive ones did not.

It is obvious that linear tracking turntables
are being promoted by marketing personnel
as a new gimmick to improve sales. However,
they have only achieved the following
attributes:

1. The low cost linear tracking turntables are
undoubtedly neater, smaller and more func-
tional than conventional pivotted arm turnta-
bles. These units do not appear to offer any
significant improvements in technical perform-
ance as a result of the change to the ‘linear
tracking’ principle.
2. The more expensive examples of the linear
tracking turntables are more attractive, excit-
ing and generally larger than the conventional
pivotted tone arm turntable. Our investigations
have not shown that their technical perform-
ance is significantly improved in either track-
ability or In reduced distortion.
Lonis Challis
Kings Cross, NSW

Questions on CD

Dear Sir,
I am a regular reader of your excellent
magazine and find it very interesting.

I thought | would point out a few errors
in the article on compact disc players pub-
lished in ETI, February 1984 on page 37. It
is stated that the Technics SL-P8 is the first
unit from Technics. This is incorrect as
Technics released the SL-P1O well before
the SE-PY. Perhaps the SL-P H} was not sold
in Australia but it was certainly available in
New Zeatand prior to the SL-PK. Australia
may have been behind NZ in compact dise
players.

the other error that | thought | would
point out is that the SL-P8 is provided with
a remote control unit. If the writer of the
article had taken the trouble to read the
instruction book he would have seen that
the remote control unit is a standard acces-
sory of the SL-PK.

S. ). Jepson
Otaka, NZ

Thank you for your letier regarding the CD
players review in the February '84 issue of
ETI. However, | wish to take issue with your
criticisms. Firstly, the SL-P8 was the first
player released in Australia.by Technics. The
SLP-10 was not released generally here,

according to the information supplied by Nat-
ional Panasonic Australia. | personally saw
one, and had a demonstration, at the Technics
factory in Osaka, in Japan, in July 1982, and
subsequently wrote a news item on it in the
August 1982 issue, page 117. At the end of
this item | said “No date has been set for the
unit’s release in Australia”. In fact, it was not
released. Undoubtedly, units were obtainable
at some outlets, but likely not purchased
through National Panasonic here. Hence, the
SLP-8 was the first Technics CD player
released here. | might add that this information
was included because that was the position
given to us by Technics!

As regards the remote control, | draw your
attention to page 41, Feb. '84 issue, centre
column, second last paragraph. *... from a
remote control unit which was not supplied
with the unit we received.” Our reviewer,
Louis Challis, noted that an infrared remote
control was available for the unit, but that we
did not receive it. He did take the trouble to
read the instruction book, as he always does,
however, you did not take the trouble to read
the article closely enough.

| trust you continue to find ETI excellent
reading.

Roger Harrison
Editor, ET1

More Mac

Dear Dregs,

You’'re right — Mac Rame will have you in
knots until someone explains it is a special
string command for use in networking.

Mac Rame should only be used with the
Mac Kerel software which forms a trap for
any data stream that looks a bit fishy.

Mac Indoe is another useful routine; it
sets the pitch for computer generated sound
effects. For the Scots there is a special
export grade called MacCrimmon' for use
with the electronic bagpipes (recently seen
on ABC-TV).

And speaking of the Scots, rumour has it
that there will be an erasable ROM supplied
for this market under the description Mac
Clean. Apparently there is still further work
to be done on the Mac Abre effect associ-
ated with erased ROM.

In the communications field high hopes
are held for Mac Ula, an applications con-
figured system for predicting sun spot
activity.

The oil exploration industry is eagerly
awaiting the correction of a little slip in the
application package Mac Assar, which has
resulted in vast reserves of hair oil.

Incidentally, 1 tried to teach your April
Dregs to a neighbour’s parrot that used to
scream all day **Polly wants an Apple™; now
it sits silently on its perch, over-Mac -Awed!

Now wouldn’t that give you the Mac Pip!
— a condition worse than finding a bug in
your Apple.

Keith R. Groom

Oakleigh Sth, Vic.

|
| (1) For details of Mac Crimmon sec
‘Oxford Companion To Music’, under

‘Bagpipes’



Sale/Wanted)

II N I'MART ForSwap/Join

AUDIO

rED: Reel-to-reel tape deck, 4 or 8 track.
Groenhout, 25 Kerferd St, Watson ACT
(062)412-316.

5ALE. INSTRUMENT SPEAKERS HP 38 cm
8 cm $25, S50 for both. Also one Albicord
slephone answering machine $20. Chris
(03)459-6141.

BALE. CONCRETE SPEAKER BOXES. Two
only to suit ETI Series 4000/1, 4-way
er project. These are the actual units
‘bed in July 1981 issue, $450. Gareth
ngton, 11 Moldavia Walk, Osbourne SA
(08) 248-1406.

COMPUTERS

SALE. MICROBEE 32K IC $460 ono. Soft-

good condition. 64K ROM board $70.

>ee ROM $30. J. Magnussen, 28 Chorley
Cheltenham NSW 2119. (02)86-1653.

3ALE. MICROBEE 32K with 4 MHz conver-
black and white monitor, cassette deck,
see, manual and tapes, only 5450. Phone
5-6480.

SALE. MICROBEE 32K, 4 MHz. EDASM,
Denshi Green monitor, Joystick, chess,
K. Lau, 7 Jindaless Place, Killara NSW
(02)498-7270.

ACME

ALARM & SECURITY
AUDIO

COAXIAL
“OMMUNICATION
COMPUTER
CONTROL

DIRECT BURIAL
FIRE ALARM

—

CALL NOW

FOR INFORMATION

ACME ELECTRONICS SYDNEY 648 2255
ACME ELECTRONICS BRISBANE 44 4131

J.G. THOMAS PERTH 272 7122

FOR SALE: ACT VIC-20 bimonthly magazine.
Many interesting articles and programs. August
issue $2. Bimonthly $12 per year. Chris

| Groenhout, 25 Kerferd St, Watson ACT 2602.
| WANTED. REPLACEMENT COPIES of bundled

# |

illions of metres of electronic wire and cable are just a phone call away.

CME HAS WHAT YOU NEED...
IN THE RIGHT QUANTITY . ..

AT THE RIGHT PRICE . ..

software for Kaypro 2 damaged while moving.
Write to Box 337, Kingcote SA 5223. (0848)2-
2631.

FOR SALE. SUPER 80 ASSEMBLER $15, dis-
sassembler $9. Vintage new receiving and ham
radio valves. Send SASE for types and prices.
R. Vowels, 93 Park Drive, Parkville Vic. 3052,

WANTED. VIC 20. Working condition unex-
panded model. Will consider other peripherals
and software. Must be realistically priced.
Brown. P.O. Box 5451, Cairns Qid 4870.

FOR SALE: TANDY 3-6-9 V solar cell $5. Tandy
MC-10 computer $75. ETI-660, colour, 3K RAM
$80. TI5S9 programmable calculator $50. B.

Begg, 18 Sturt Ave, Toorak Gardens SA 5065. |

(08)31-0310.

FOR SALE: MONITOR, b/w portable deluxe, 12
inch CRT, excellent condition. Asking $100.
Contact E. Brover, 8 Pentlowe Avenue, Lower
Tempelstowe Vic 3107. (03)850-1090.

FOR SALE. DGZ80 CPU $100, ETI-640 VDU $80.
32K static RAM $150. 12K BASIC ROM PCB $80.
Power supply, ten-slot motherboard and case
$90. L. Donkin, P.O. Box 135, West Mackay QId
4740.

ATTENTION VZ200 users. Would you like to be
on my data base mailing list? It is a sort of mail
based club. John D'Alton, 39 Agnes St
Toowong Qld. 4066. (060)371-3707.

SWAP PERSONAL COMPUTER. User group
urgently seeks other enthusiasts. Please write
for information on this newly established
national club. John Paulic, P.O. Box 79,
Gosnells WA 6110. (09)398-6303.

FOR SALE. S100 BOARD. Ithaca Audio Z80
CPU $70. WMC MEM-Z 16K RAM $60. DG640
VDU $80. (03)584-4749. W.R. Crowther, 52
Wallingford St, Cheltenham.

FOR SALE. ZX 81 SPECIAL built into real key-
board 32K RAM with TV, printer, cassette.
Regulated power supply, good software. H.
Veevers, 2/31 Mill St, Carlton NSW 2218.
(02)586-1507. $475 ono.

COMMUNICATIONS

FOR SALE. FACSIMILE transceiver, Rank Xerox
400 complete with Telecom attachments, hand-
book, paper. In good condition and working
order. $800. 8 Beagle St, Darwin NT 5790
(089)81-2761.

WANTED: TIME MARK GENERATOR and copy
of radio and electronic laboratory handbook by
-Scroggie and Johnstone. David, P.O. Box 316,
Manly NSW 2095. (02)938-3417.

MISCELLANEOUS

FOR SALE. 150 volumes of EA and ETI from
1976 to 1982. Most in plastic binders. Russell,
(052)43-0741.

PROUDLY ==
AUSTRALIAN

HIGH TEMPERATURE
INSTRUMENTATION
MICROPHONE
MULTI CONDUCTOR
TEFLON

HOOK UP

TRAFFIC SIGNAL
AIRCRAFT

ACME ELECTRONICS

A Division of JAMES HARDIE ELECTRICAL (Hardie Trading Ltd. - Inc. in Vic)

2-18 Canterbury Road, Kilsyth, 3137. 729 8399 AA 35786

e NEIL MULLER P/L ADELAIDE 272 8011
e ELECTRONIC COMPONENTS cANBERRA 80 4654

e WP MARTIN HOBART 34 2811
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WE HAVE BEEN exercising our minds on
mouse traps for the last month or so, and no
doubt you will have seen the resuits of this
strenuous deliberation in our article on
mouse dispatching. Didn’t it strike you as
somehow comforting to know that, at the
heart of all the hi-tech’ery was the most low-
tech of baits, a mouldy old bit of cheese?

But the Japanesec are about to change all
that. (Now you know how the Swiss watch-
makers felt when someone first said “digi-
tal” to them). It seems that one Yosuke
Watanabe, from the lkari research labs has
discovered that what rats love most is other
rats. What is more, one rat knows where the
other rats are because they all emit an ultra-
sonic whistle on 24 kHz. Ain’t mateship
wonderful?

The above facts all came to light when
Watanabe was trying to find out why rats
are attracted to computer installations. The
problem has got worse in recent months
because Japan has been cxperiencing a rat
plague. (No cats). In fact, things are getting
so bad that it is estimated that one computer
failure in three in Tokyo is now caused by
rats either eating through cables or urinat-
ing on connections.
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think it’s just peachy!

A solution to the problem has not been
long in forthcoming. Ikari plan to build an
upmarket version of our project in this
issue. It will have an ultrasonic transmitter
tuned to 24 kHz, which will attract the rats,
a vacuum cleaner that will suck them off the
floor, and finally a gassing and disinfection
station where the coup de grace will be
administered. The idea is that the contrap-
tion would be built into the building to coni-
pletely protect the computer.

At least ours is cheaper.

Pass the pintpot

It’s not only in Tokyo that they're having
problems. New York hosted the conference
of the American Association for the
Advancement of Science (AA AS) recently.
It seems that a real problem has been det-
ected at the conference.

The Hilton hotel, where the conference
was held, has decided to introduce plastic
beer mugs. Now anyone unfortunate
enough to have drunk from one of these
monstrosities will know that (a) the beer
tastes awful and (b) they don't weigh as
much as your ordinary common-as-grass
glass tankard.

- . And Ray, that’'s my boss, threw out that old
.um, Bl ... whatever it was, and bought me
this new Apricot computer. Oh, | know he is, but |

The second of these is a problem because
it means that experienced drinkers have a
lot of trouble knowing how much anti-
gravity force to apply to the plastic glass
when addressing the beer to the input port.
If you're lucky. you wind up dribbling down
the front of your shirt. If you’re untucky,
you splash the guy behind. If you're really
unlucky, the guy behind is a seven foot
goritla with a squint!

It appears that the British press corps,
who descended on the AA AS conference en
masse had just such a few incidents, which
caused quite a few un-scholarly moments.
No wonder Ronny and Maggie have so
much to chat about

A ‘wetwork’?
Finally, it’s good to know we aren’t the only
people in the world who suffer from the
dreded typo. They re the bane of this indus-
try. Recently we learned, for instance. that
the Dulmont Magnum, that most portable
of Australian macro computers. is to be sold
in the US via a ‘newtwork’. That’s a net-
work of web-footed computer salesmen.
Why have they got webbed feet? From
splashing about in bars serving beer in plas-
tic tankards! -



OVERT E HORIZON BU
YOUR REAC

NOTOUTC

At altitude, the radar capability
of the FIA 18 Hornet enables it to look
down over the curvature of the earth’s
surface and see targets far beyond
normal radar range.

This is just one of the advanced
systems that make the Hornet such an
outstanding military aircraft.

State of the art aviation techno-
logy in communications, laser guidance
and detection, multiple target tracking,
mission computers, advanced electronics.

To keep itflying as it should we
need technically minded young men
and women fo train as Electronics
Technicians.

If you have successfully completed

.,

atleast year 10 with passes in Enghsh
Maths and Science f hysics content)
and you would like a fu// time career
working with the very latest in aviation
fechno?ogy, contact us now.

Ifyou are an Australian citizen
(or eligible to become one), aged 17- 34,
telephone your nearest Air Force Careers
Adviser on: Sydney (02) 219 5555, Newcastle
(049) 25 476, Wollongong (042) 28 6492,
Parramatta (02) 6351511, Canberra
(062) 82 2333 Melbourne (03) 697 9755,
Geelong (052§ 211588, Brisbane
(07) 226 2626, Townsville (077) 72 4566,
Adelaide (08) 212 1455, Perth (09) 325 6222,
Hobart (002) 34 7077, Launceston
(003) 31 1005, or write to Box XYZ in your

capital city.

P

3

JOIN AUSTRALIA’S AIR FORCE.

Authorised by Dir. Gen. Recruiting Dept. of Defence,

RG 47.FPC 1.44



~ How toinvestinYamaha,
without living beyond your means.

Yamaha's new top-of-
the-range Cassette decks,
the K-1000 and K-2000,
incorporate the most
advanced, state-of-the-art
studio component technology
at prices $200 to $300 less
than comparable equipment.

Indeed, they compare
favourably in significant
performance areas with any
cassette decks at any price.

_ Both decks have been
painstakingly designed and
uncompromisingly engineered
for optimum functionality and
reproduction performance.

‘Each employs a specially
designed two-motor, direct
drive transport mechanism for

smooth, silent precision, and
three low-impedance heads
which features a unique
Sendust formulation to ensure
superb, long lasting repro-
duction quality. Plus the heads
have a lifetime warranty.

The two decks utilise
Yamaha's unique Linear
Electromagnetic Transduction
system which extends linearity
to the point where the signal
is transferred from the head
to the tape-a previouslz
uncontrollable area in the
recording chain.

High performance
features on both decks also
include dbx and Dolby-B*
noise reduction, ORBIT

(Optimum Record Bias
Tuning), a microcomputer
controlled Linear Counter,
expanded range level meters
and a number of auto
memory functions.

For Yamaha the K-1000
and K-2000 cassette decks
are a natural progression in
95 years of outstanding
accomplishments in musical
instruments and audio
componentry.

For you they represent the
finest natural sound recording
and reproduction ata
surprisingly affordable cost.

Your Yamaha dealer can
show Kou the full range of
Yamaha Cassette decks
starting at around $200. If
youd like further information
Just complete and post the
coupon below.

*Dolby is the registered trade mark of Dolby
Laboratories

I'd like further technical information on
Lhe nksew K-1000 and K-2000 cassette
ecks.

Name_ I
Address___

_Postcode

Send to: YamahaL;iji-Fi Division,
17-33 Market Street, South Melbourne,
Victoria 3205.

.

Rose Music
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