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

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

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

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

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

So even after a Maxell recording is 500 plays old, you'll swear it’s not

a play over five. <
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NEW DIRECTIONS

WE HAVE BECOME AWARE over the past year of an increasing demand from readers
for *high quality’ projects involving ‘minimum compromise’ design. it was first brought
home to us following publication of the Series 4000/1 Four-Way Loudspeaker project in
the February 1980 issue. Reaction to that project, both in terms of kit and component
sales and reader feedback, has been well beyond our expectations. We had ‘inklings’
of this trend in 1979 when we published the Series 4000 Stereo Amplifier, the following
Series 4000 Moving Coil Cartridge Preamp and the Electromyogram. We have nevet
ceased to be amazed at the continuing demand for these projects, and the feedback
we get. That might sound a little like “blowing our own trumpet”, but it's basically an
honest expression of our reaction.

All this caused us to have a serious re-think about the direction and design of our
projects and project planning. Too often, there's the temptation to offer a 'cost-
effective’ project design in the belief that that's where the maximum reader demand
lies. We've come to the conclusion that that's seriously underestimating the abilities
and experience of a large sector of readers. Accordingly, we've changed tack some-
what. In coming issues you'll see the result. Commencing this issue you can see the
results of many months of development effort that has culminated in the ETI-477
MOSFET Power Ampilifier Module. This uncompromising design is the firstin aseries ol
audio components to be described for home construction that can be assembled intc
a system capabile of truly excellent performance. And we've got more than audic
components in the pipeline.

This 'new direction’ is not to say we are abandoning the popular simpler projects or
beginners’ projects —which represent virtually the ‘backbone’ of the hobby. Basicaily
we are broadening our scope. We trust you approve.

MORE NEW DIRECTIONS

This month we say farewell to two staff members. Well, not really farewell, more bon
voyage! Phil Wait has been Project Manager on the magazine since the April 1979
issue. Having ‘earned his fame' he is now going to 'seek his fortune’ — as a freelance
designer. We all wish him success. No doubt many readers have enjoyed Phil's
projects from time to time and you will have the opportunity to enjoy more as he is
intending to contribute projects for publication in the magazine in the future.

Elaine Ray commenced with us as an advertising representative early last year but
we found her talents extended to more than just selling. She was pressed into editorial
service from time to time with not a little success. She’s leaving us to turn her hand to
freelance technical writing. You'll be seeing her contributions in coming issues. All
success to you, too, Elaine.

Roger Harrison
Editor
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COVER

At last the wraps are off the amazing Series 5000
amplifier! Our cover shows the pc board and heat-
sink for the power amp module described this
month. Composition and photo by vy Hansen.

“ Recommended retail price only.

NEWS DIGEST 8
Solar cells are strictly big business; CSIRO research
guide; Electric white elephant; RF field disturbance
burglar alarm, etc.

PRINTOUT 77
High-quality speech synthesis chip; YX-3200 —
another new business computer; Zilog's ROMless
computer; Computerised stock breeding, etc.

COMMUNICATIONS NEWS 94
Controversy on the biological hazards of RF; Annual
Central Coast Amateur Radio Club Field Day; 1981
North Queensiand Convention, etc.

SHORTWAVE LOGGINGS 99

Radio Canada International changes schedules;
Late European fadeout in summer; Radio Nepal
switches frequency, etc.

BI0-ELECTRONIC PROSPECTS 14
Integrated circuits may soon be compact enough to
be implanted into human bodies. This article
discusses some of the problems involved in de-
signing circuits that are adaptive enough to simulate
biological functions.

LILLIPUT COMPUTERS 68

The pocket computer is here at last! We review two
closely related machines released recently and
describe some programs you can run on them.

BACK DOOR INTO BASIC 87

Continuing our painless introduction to BASIC
programming. Part Two of the series discusses the
most important commands and functions and how
the computer understands them.

477. SERIES 5000 MOSFET
POWER AMPLIFIER MODULE 20

Definitely the best power amp you've ever seen,
heard or read about! David Tilbrook's cunning
design exploits the speed of MOSFETSs to create an
amplifier with astonishingly low distortion.



328: OIL TEMPERATURE METER 39

Drastic things can happen to your engine if the oil
gets too hot or stays too cold. This project will help
you keep it in the right range.

L i . .—,
€0 N

727; ANTENNA MATCHER 47
This easily-made project allows you to alter the
characteristics of any single-ended antenna to suit
any shortwave frequency.

SHOPAROUND 63

SOUND NEWS 105

Improvements to digitai discs; Small KLH speakers;
Ortofon extend their range etc.

A VISIT TO AUDIO-TECHNICA 118
The Audio-Technica company is well-known for the
quality of its products. Louis Challis visited them in
Japan to see how they run their operation.

PERMOSTAT ANTI-STATIC
RECORD PRESERVATIVE KIT 124

It really works! This product actually does eliminate
static from records without degrading the reproduc-
tion at all. Sceptical? So were we, but read the repornt
for yourselves.

DCM ‘TIME WINDOW’
LOUDSPEAKERS 132

Unusually-constructed enclosures give these up-
market speakers a wide frequency response, good
transient performance and low distortion at average
listening levels. Loud bass upsets them, though.

SPECIAL OFFERS

Bargain Basement Book Sale 61
Dindy C10 Data Cassettes 70
S5Va” Diskettes 90
Ampex Reel-to-Reel Tapes 126

IDEAS FOR EXPERIMENTERS 56

Simple intercom; Burglar or flooding alarm; Logic
probe; Alarm power supply.

SHORT CIRCUITS 96
A two-metre ‘sniffer’

LETTERS 65
IONOSPHERIC PREDICTIONS 101
DISCO LITE OFFER 108
PC BOARDS 113
MINI-MART 114

ELECTRONICS BOOKS FROM ETI 140

Beginners' books, data books, circuit books etc.

KITS FOR PROJECTS 144
ETI SERVICES 145
DREGS 146

NEW TRENDS IN
LOUDSPEAKER TESTING

The differences between conventional objective
speaker performance tests and subjective evalu-
ations has long been a subject of controversy. The
ear-brain combination has a greater ability to detect
sonic ‘flaws’ than most conventional ‘steady state’
tests, or even jone-burst tests, however sophisti-
cated. Over the past decade, however, a technique
has been developed that can truly quantify and plot
the performance of a loudspeaker, by purely objec-
tive measurement, and that matches the ability
of our ears. The ‘cumulative decay response’
technique is now available to ETI— and ETl readers
— for the evaluation of loudspeakers. We are the
first magazine woridwide 1o employ this technique
in loudspeaker reviews. Louis Challis explains.

B & W MODEL 801
SPEAKERS REVIEWED

Qur first speaker review incorporating the
“cumulative decay response spectrum evaluation’
technique. Louis Challis found these speakers
should be given the accolade of a reference
speaker system’ as they come closer to the ultimate
aim of faithful dynamic and transient reproduction.
. than any other speaker system | have yet
heard."

MOSFET STEREO POWER AMPLIFIER

The basic MOSFET power amp module featured
this month is turned Into a top-class stereo power
amp featuring a heatsink as the front panel! This
project is unique and is the first in our ‘Series 5000
line of top-quality audio components for the
serious constructor. No cost-cutting compromises
here — you can build yourself a system second to
none, and be proud of it!

NAKAMICHI 1000ZXL CASSETTE DECK

This cassette deck is ‘the state of the art" to which all
others aspire. Featuring microprocessor control, the
1000ZXL will automatically set itself up for the tape
in use, optimising tape head azimuth, bias, re-
cording level and equalisation to extract top
performance. This is the first published review of this
machine and you should not miss Louis Challis’
in-depth report.

EXPANDED SCALE
VEHICLE AMMETER

An ammeter is a very useful instrument in a vehicle.
but few carry them these days. This project can be
added without disrupting the vehicle's existing
wiring, features an expanded scale that clearly
shows currents as low as 1 A but reads 10 35 A or
more and can be used with either 12V or 24 V
systems. Although the meter has a centre-zero
scale, the project may employ either a conventional
or a centre-zero meter.

Although these articles are in an advanced
state of preparation, circumstances may
affect the final content. However, we will
make every attempt to include ali features
mentioned here.
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digital
proportional =
radio control e

Imagine! A tully digital proportional 3 channel radio control system for
under $100.00! Compare elsewhere at $150 and more . . . : :
This outstanding system features three individually controlled channels, C°".‘pl°'§ with ;: “lgsma"er"

with ‘trim’ offset controls. Two channels are joystick controlled, the third pecelirer DatEry NoReE S e
a slider control (ideal for throttle, etc.)

® Complete with receiver, battery holder and three servos
(spare battery holders and servos available so you aren't
tied to just one model!)

@ Ideal for models of all types: boats, planes, vehicles, etc.

® Top range transmitter and ultra-sensitive receiver

® Crystals are charigeable for diferent operating frequencies

® Requires 10 pen light cells. Cat. S-3003: 22 cents each

GET INTO RADIO CONTROL MODELS NOW!

A MASTERPIECE IN

STATE-OF-THE-ART RADIO < W
“ ‘ Cat. X-1230 P&P $4
renoiest o EaEE
\3

e et e R P ———
DICK SMITH Q you SEE OUR OTHER ADS FOR

Electronics FULL ADDRESS DETAILS
—————————————\\y
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NEW FOR 1981!

PHASER

3 CHANNEL
CYCLING DIMMER

e 3 x 1000 WATT DIMMERS
o AUTOMATIC CROSSFADER
e VARIABLE RATE CROSSFADE

The Phaser breaks the barrier — now a professional dimmer at a
low cost! Until now, any professional 3 channel dimmer on the
market was just that — a dimmer. Now the Phaser — dims hands
on or hands offl Set the Phaser on cycle and it will automatically
crossfade between channels at an adjustable speed.

@ Crossfader effect on foyer walls @ ideal controller for small
stages (3-6 lights) @ Use decal spots for new effects @ Perfect
subtle lighting controiler.

QUURVIRLVVIVRIIRIVIVRLVVIVVIVIIYYY

WINCHUP STANDS

__—= The only way to get a load of lights up and
) pointed in the right direction — use a WIN-
CHUP STAND.

Up to 12 lanterns (or a maximum of 150kg
weight) can be rigged onto a Winchup Stand.
Two models are avallable —

@ 12' MAX HEIGHT (1 EXTENSTION)

@ 18' MAX HEIGHT (2 EXTENSIONS)
Before the Winchup was invented, the choice
was ladder gymnastics, hanging lights on
bars, or smaller, manual stands. Since the
Winchup was first introduced to the market in
1977, we have sold in excess of 700!

If you need a fast, portable lighting stand, the
Winchup is the one. Winchup — save time
and effort.

PROJECTOR LAMPS — all types

We stock those difficuit-to-get lamps. For example Theatre Spot-

light lamps:

Type Base Watts Suits Strand Spotlight
m P28 500W PATT 23,123,23N

T4 P28 1000W PATT 263,264

76 P28 1000W PATT 223

T11* GX9.5 1000W PATT T/64, 763, 743
T13* P28 650W PATT 823,813,803,23
14* P28 1000W PATT 223

T15* P28 1000W PATT 263,264

T16* P40 1000W PATT 93

T17* P28 500W PATT 823,813,803,23

*Tungsten Halogen conversion lamps.
Need any unusual lamps? Call us!

SPECIAL!
Snalke
liglhtes

This popular effect has many applications.

@ Shop displays — In and around windows and product displays.
@ Discos — Running lights around mirrors, consoles etc.

e Nightclubs — Use Snakelights to create a moving galaxy of
glittering miniature coloured lamps.

SNAKELIGHT is the medium for accenting architectural aspects
— run it up, down, in or out of just about anything! 22mm diameter
flexible tubing. Comes in 9.2m (30') lengths, 3 colour circuits. Low
voltage.

Our Snakelight lengths are 24V and wired in parallel, so if by a slim
chance one of the 12,000 hour lamps fails, you won'tiose an entire
circuit (as you can with some 240V snakes wired In serles). Lamps
are replaceable.

SNAKELIGHT CONTROLLERS

3 Channel Snake Audio Chaser — with built in mic, and shadow
function. Will drive 2 lengths of Snakelight.

Flowbox — 3 channel variable rate snake chaser, will drive 2
lengths of Snakelight.

SPECIAL: 20% OFF SNAKELIGHT LENGTHS
DURING JANUARY.

oelvivelnviveiviecemiveivansvsvnnsnesiyns

Our National Agents Network:
BRISBANE: Harvey Theatrical Lighting, 21 Crosby Rd, Albion (07) 262-
4622. Rave, 95 Bridge Rd, Fortitude Valley. (07) 52-3310.
NEWCASTLE: Your Move Lighting. 37a Beaumont St, Hamilton (049)
68-3560.
WOLLONGONG: Trllogy Electronlcs, 40 Princes Hwy, Fairy Meadow.
§O42) 83-1219.

YONEY: Celtex, 33 College St, Gladesville. (02) 896-2900. Barratt
Lighting, 140 Myrtie St, Chippendale. (02) 698-8499.
MELBOURNE: Clearlight, 17 Alex Ave, Moorabbin. (03) 553-1446. Road
Theatrlcal Services, 175 Roseneth St, Clifton Hill. (03) 481-2210.
Rank-Strand Electrlc, 60 Rosebank Ave, Clayton. (03) 541-8502.
ADELAIDE: Hiwatt Lighting, 137 Angas St, Adelaide. (08) 212-2033.
Optical Acoustlcs, 22 Finnis St, Nth Adelaide. (08) 267 2049.
PERTH: Stagecraﬁ, 1142 Hay St, West Perth. (09) 321-9363. Kosmic
Sound, 1074 Albany Hwy, Bentley, (09) 361-8981.
TASMANIA: Good Oll Sound, 310 Liverpool St, Hobart. (002) 23-5151.
GOLD COAST: Rave, 2388 Gold Coast Hwy, Mermaid Beach. (075)
38-3331.

HURRY — 1981 STAGE LIGHTING COURSE ON DURING
JANUARY.

Satuday, January 17th, and Sunday, January 18th, at Barratt
Lighting, Sydney.

Cost: $25.00 includes notes, refreshment and the Saturday night
out.

To enrol: Phone Barratt Lighting NOW on (02) 698-8499. Don't
kmlss it.

Not all Barratt Lighting agents carry stock of all lines at any one time. To
avoid disappointment, phone before visiting. In any case, our ex-warehouse
despatch to our agents is super-quick!

HIRE IT INSTEAD — Our agents hire stage and effects lighting — call the
professionals.

Distributed Nation Wide by:

BARRATT LIGHTING o

140 MYRTLE STREET, CHIPPENDALE, NSW. 2008.
Phone (02) 698-8499. Telex 25298.
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" HEWS digest

No ‘cottage industry’ solar

power

The solar power enthusiasts who believe this energy
source to be the answer to the world's energy
problems may be somewhat disappointed by the
recent pronouncements of George F. Mechlin, Vice

President,

Research and Development, of the

Westinghouse Electric Corporation.

Unlike the solar sub-
culture enthusiasts who
believe solar energy could
thrive as a decentralised
‘cottage industry’, Dr. Mech-
lin maintains that solar
power will not become a vi-
able source of electricity un-
til large, highly automated
factories are developed for
the low-cost mass produc-
tion of solar photovoltaic
cells.

Solar photovoltaics — the
direct conversion of sunlight
into electricjty — is a promising
energy source. But according to
Dr. Mechlin, “Technological
sophistication and economies
of large scale are the key to
success for the solar electric
industry industry and
govemment must commit to in-
tensive capital investments in
new manufacturing technolo-
gies if solar-generated electricity
is to see the light of day by the
end of the decade.

“Highly sophisticated auto-
mation systems must first be

designed and developed,” he
continued.  “Extremely ad-
vanced manufacturing tech-
nigues must be employed,
including the use of robots, to
bring the cost of solar cell pro-
duction down to a level that the
utility market — and the con-
sumer — can live with.”

Noting that the development
and application of a new tech-
nology invariably costs around a
hundred times more than the
research work, Mechlin said that
a race was currently under way
in the industry to find an efficient
way to mass produce solar cells.
The economical conversion of
pure silicon, the key element of
the photovoltaic cell, to a single
crystal form has long held up
the manufacturing process, but
Westinghouse  believes its
‘dentritic web process’ — the
growing of pure silicon in
ribbon-like  strips will
ultimately win out in the market-
place because of its relative
simplicity, which lends itself to
automation.

CSIRO research guide

The most comprehensive guide yet published on CSIRO’s
research activities throughout Australia recently became

available.

The reaction to the first such
guide, published four years ago,
and the subsequent demand for
its publication, has indicated a
strong desire for information on
the Organisation's research. A
new-look edition published in
1979, in line with a Government
directive that CSIRO should
provide a comprehensive re-

8 — January 1981 ETI

search directory, went into a
second printing.

More than 750 copies were
sold, mainly to industry, and an-
other 800 copies went to public
libraries, colleges and universi-
ties, State and Commonwealth
departments, parliamentary li-
braries, and the Academy of
Science. Thus any member of

power.

distance.

between 10 am and 2 pm.

sundlal can’t compete!

NEW SLANT ON THE SUNDIAL

National Panasonic Australia has installed this new solar powered clock
at its headquarters in North Ryde, Sydney. Developed by the Matsushita
Electric Company in Japan (National’s parent company), the clock runs
from solar cells which charge NiCad batteries that keep the electronic
mechanism running over 24 hours.

The main feature of the solar clock Is that it can be used anywhere
where the sun shines and within temperature extremes of 0° to +40°C. At
night and on overcast, sunless days, the clock's NiCad batteries provide

The clock has two 800mm faces which can be seen and read ata long

The only requirement on installation is that the clock’s solar cell unit
must be exposed fo the sun’s rays for at least four hours per day, ideaily

| While conventional battery clocks require reguiar battery changes, the
| solar clock needs practically no attention after installation as the solar
battery will last for about 10 years, National claim. The old-fashioned

the public may now satisfy his or
her curiosity about the CSIRO's
research activities.

The new guide .contains
descriptions of each of CSIRO's
over 700 research programmes
and sub-programmes. In clear,
non-technical language it out-
lines research problems being
tackled by CSIRO and the impli-
cations of research findings, as

-well as providing details of

where the research is being

conducted, how many staff are
involved, and how it is funded.

Copies of the publication,
entitled "CSIRO Research Pro-
grams 1980-1981", cost $12.50
(including postage) and are
available from the CSIRO Edi-
torial and Publications Service,
P.O. Box 89, East Melbourne,
Vic 3002; or you can contact
the Media Office in Canberra on
(062) 48-4484 for further
information.



Harris Corp steps up operations

The high growth level in the broadtast products division
over the past two years has decided the Harris Corporation
to step up its operations in Australia.

The appointment of a new
agent for this division was re-
cently announced with the
formation of a new company,
Harris Communications (Aus-
tralia) Pty Ltd. They will take over
from Air Programs International
Pty Ltd, who represented the
broadcast products division in
Australia for over 20 years.

The new company will be
headed by Mr. Mario Fairlie, who
was previously a senior sales
engineer with Philips Vision and

Sound. Harris Australia will uti-
lise locally based field service
engineers and have a complete
spare parts facility for all Harris
radio and television products.

Harris equipment extends
over a wide and varied range,
from sound studio equipment
to satellite technology.

Harris (Australia) Pty Ltd will
be located at 184 Blues Point
Road, North Sydney 2060 NSW.
(02)92-1011.

New Sanyo video camera

Sanyo’s newest colour video camera, model VCC 545P, is
claimed to be suitable for both professional and domestic

users.

The video/sound camera has
a 6X zoom lens with standard
C-mount, and is equipped with
a built-in condenser micro-
phone, electronic viewfinder
and adjustable eyepiece.

According to Sanyo, the
camera is 'easy to operate”,
with a detachable shoulder rest/
handgrip plus a remote pistol
grip switch, and is capable of
producing high quality video
recordings.

The VCC545P has a tri-

electrode Vidicon colour
system, with a horizontal reso-
lution of 250 lines. The video
signal to noise ratio is claimed to
be 43 dB.

The retail price of around
$1150 includes a 5 m extension
cable and an ac power adaptor
(model VCA 54).

For more information, con-
tact Sanyo Australia Pty Ltd, 225
Miller Street, North Sydney

2060 NSW. (02) 436-1122.

| Cure-al) or quackery — the
negative ion generator has
been called both since its rise
to fame in the 1960s. Sclen-
tific evidence about the

] ioniser's effectiveness is un-
even and inconclusive, but
negative ions do cause air-

1 bome particles like pollen
and smoke to settle out of
the atmosphere, and studies
have shown that negative
ions protect mice from the
flu, slow bacterial growth,
and cause plants to grow
more quickly.

Treating water magnetically is
said to lessen mineral deposi-
tions inside pipes, hot water
heaters, washing machines and
industrial boilers, although the
mechanism of the magnetic in-

| fluence is still a mystery. In an
experiment in hard (calcium sait
containing) water, the amount of
l scale formed was reduced by a
factor of 100+, and magnetism
was still effective days after
treatment. We have ‘negative ion
generators’ for the air, will we
have ‘magnetic de-ionisers’ (or
somesuch) for our water?

Toshiba Corporation of
Japan has developed the
world's first surface acoustic
wave resonator using tan-
talate lithium, that is suitable
for VTRs. It is used especially
for VHF and has improved
the features of other types
that are weak against shock
or changing temperature.

GaAs integrated circuits will
enter the market in the 1980s
as silicon-based technologies
prove inadequate in certain
applications. High-speed appli-
cations in communications,
such as satellite electronics and
TV receive-only terminals; com-
puters, both CPUs and
memories; instrumentation, in-
cluding IC testers; and defence,
will all require GaAs devices.
Silicons will continue to be used
in lower cost and lower speed
applications, still the majority of
uses.

A cheaper technique for
fabricating metal conductors
and contacts on photovol-
taic cells, using thick-film
nickel contacts and electro-

plated copper conductors,

Briefs

has been developed by a
small solar cell maker,
Photowatt international Inc.,
in Arizona, USA. Photowatt
is at present applying for
funds to make the process
commercially viable.

USAF's Electronic Systems
Command is conducting re-
flecting-layer experiments
centred on a WUS$60 million
OTH radar system built by
General Electric (USA) to
correlate the detection capability
of an experimental radar system
with phenomena in the reflect-
ing layer. One test technique
beams a signal to the iono-
sphere, which reflects itdown to
the ocean. Aircraft passing
through the downward beam
reflect (backscatter) the radar
signal back to a receiver at the
system'’s operation centre. (See
ETl feature on OTH radar,
Feb. '78).

France has launched the
first major test to replace
phone books with alphanu-
meric terminals, estimated
to be less costly than the
annual publication of
conventional telephone di-
rectories. The directory data
can be updated frequently,
and initial data base contains
30000 entries. 250 000
terminals are to be distri-
buted in the llle et Verlaine
district of France, with over
30 million scheduled to be
handed out in the 1980s.

NV Philips Gloeilampenfab-
rieken of Eindhoven, the
Netherlands, has proposed a
data-buss standard for home
electronics in order to simplify
the operation of the proliferating
consumer electronics gear. The
researchers maintain that a
single-wire multimaster proto-
col would do the trick, and the
protocol, dubbed D2B (for
domestic digital buss) could use
wire, optical fibre or infra-red
beam. As an example, if a video
cassette recorder were turned
on, the TV set would also be
signalled on and tuned to the
proper channel. How about
something similar to make the
coffee, cook the breakfast and
give milk to the cat as soon as
the alarm goes off in the
morning?

—
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r COMPUTER IMPORTS PTY. LTD. AND PETER HARTLEY SOFTWARE j
have joined forces and are now trading jointly as . . .

The (GGreat
Australian Byte

P.O. BOX 7, PORT ADELAIDE, SA. 5015.

Where the best brains in the business get their heads together.

More for Less.
Speed. Capacity. Price.

Why pay a whopping great $699.00 for a miserable 35 track Disk Drive that seems to take forever to find
anything, when WE only want $399.00 for our own CI-40 PLUS. The CI-40 PLUS is specially manufactured by
a major overseas manufacturer to suit Australian conditions. The CI-40 PLUS is the fastest (5ms track to
track) mini-disk-drive available at any price — and our price is SILLY! 40 tracks give you an extra 23 percent
storage over obsolete 35 track mechanisms, and the CI-40 PLUS comes complete with enamel-finished
cabinet and Australian designed 240 volt power supply inbuilt!

SAVE AN INCREDIBLE $300.00. (That's a massive 43 percent off you-know-who’s pricel)

NOW YOU CAN MAKE YOUR OWN TRS-80
OR SYSTEM 80 PAY FOR ITSELF.
INTRODUCING MICRO-MINT

Horseracing used to be called “the Sport of Kings”'.
Now it can be called ‘‘the TRS-80 OWNERS’ MONEY TREE’"!

MICRO-MINT is NOT a “SYSTEM" but a powerful development package that will help you to CREATE YOUR
OWN “SYSTEM" to beat the tote or bookies at their own game. MICRO-MINT will help you to analyse any of
the myriad factors that the “experts” use to PICK WINNER AFTER WINNER and shows you how to develop
YOUR OWN PRIVATE “SYSTEM”, using only those factors that you chose to apply . . . Weights, times,
speed ratings, past performances, experts’ polls, betting markets or absolutely any other factor that you can
possibly conceive . . . MICRO-MINT can show you which factors really ARE STATISTICALLY SIGNIFICANT
and how they should be applied in a LOGICAL and SCIENTIFIC manner, and works with equal success in
many other similar sporting situations.

MICRO-MINT runs on any 16K Level Il TRS-80 or System 80, and comes complete with a comprehensive
manual that not only explains correct usage, but which also gives complete work-outs and details how YOU
can turn the results of any MICRO-MINT analysis into a WORKING COMPUTER-BASED “SYSTEM”.

The regular price of MICRO-MINT is $90.00, but FOR THIS MONTH ONLY we are making MICRO-MINT
available for only $49.00 including postage and packing.

_ J
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I\IEWS digest

Every eight minutes . =

According to Tandy Electronics, a home is burgled in
Australia every eight minutes — which indicates an ex-
tremely active population of burglars and a high demand

for burglar alarm systems.

Even if your home or office is
insured against theft, what you
lose may be irreplaceable in
monetary terms, so the obvious
answer for anyone with enough
to lose may be to install an alarm
system.

Tandy's new microprocessor
intrusion alarm, the Safehouse
RF Field Disturbance Alarm
System (49-320), is claimed to
be a product of technology that
“only a few years ago was classi-
fied 'Top Secret’ “, they say. By
emitting an invisible beam of
energy, the RF Alarm System
detects any movement within
a 279cu.m. space. If an
intruder is sensed, an alarm
sounds for eight minutes before
the unit shuts down, resets, and
waits for any further movement.

The RF Alarm System plugs
into any ac outlet, and if a black-
out occurs or the power supply
is somehow interrupted, the unit

automatically activates its built-
in, rechargeable battery.

You program a four-digit
code into the keyboard to arm
and disarm the system, while
bright red LEDs indicate the
unit's mode. A time-delay func-
tion also allows you to leave and
return without setting off the
alarm.

The RF Alarm System re-
quires no complicated wiring or
trip wires; you simply plug it in
and aim. it may also be used
with window and door contact
switches.

The unitis 10x27 x 18 cmin
size, and is housed in a sturdy
cabinet with a simulated walnut
finish. The price (siren horn ex-
tra) is $239.95, and the RF
Alarm System is available from
Tandy Electronics’ stores and
participating dealers around
Australia.

20-minute battery charger

A new rapid NiCad battery charger was recently introduced
by Vicom International, Australasian representatives for
Redifon Telecommunications of the UK.

They claim that the new
charger cuts down the time
taken to recharge a battery
using nickel cadmium cells
from several hours to around 20
minutes, with no damage to the
battery.

The disadvantage of some
rapid chargers is that per-
manent damage can be done to

the battery if the critical areas of
temperature and pressure are
exceeded towards the end of the
charge period.

By using a pulse charging
principle, Vicom's new battery
charger allows a higher charge
to be stored in a short space of
time. At the same time, a built-in
microprocessor recognises a

large variation, in one specific
cell parameter, of up to 600%
from the partially- to the fully-
charged state. This wide range
means that the charger can be
individually programmed to
operate right up to a 95% charge
level, yet to cut out safely before
internal gassing can occur. Indi-
cation is given when this
charged state is reached.

Vicom claims that use of its
new battery charger will even
improve the condition of

batteries impaired by the con-
tinual use of trickle chargers,
which produces a gradual deg-
redation in performance. They
can be used as part of a planned
maintenance programme to re-
condition such deteriorated
NiCad batteries.

Charging may be done irres-
pective of the state of charge of
the cell or its operating tempera-
ture, completely avoiding
critical areas of temperature and
pressure.

The new charger is directed
to users of portable radio equip-
ment using rechargeable nickel
cadmium cells, and has appli-
cations in the Defence Forces,
Police, broadcasting organisa-
tions, fire, ambulance and

emergency services together

with  civil
services.

Further details, prices and
availability can be obtained from
Vicom International Pty Ltd, 68
Eastern Road, South Melbourne
Vic. (03) 699-6700.

aviation ground

Soanar’s new mains
suppression capacitor

‘Mainscap’, Soanar’s new mains transient suppression
capacitor, features self-healing construction and epoxy en-

capsulation for
ingression.

The new capacitors employ
metallised polyethylene tere-
phalate film dielectric and have
been approved by the Energy
Authority of NSW to the
Australian Standards of
AS.C100-1972 and AS.3145-
1979 (CS1630N) for Class Y
applications.

The stock rangeis 10 n, 22 n,
33n, 47n, 100N, 220 n, and
470 n, all with 10% tolerance.
Other values, flying leads and
delta configurations are avail-
able on an indent basis.

complete

For full specifications and
data contact Soanar Electronics

sealing agalnst moisture

Pty Ltd, 30 Lexton Road, Box
Hill, Vic 3128.
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New MOSFETs from H-P

Four new power MOSFETs are the first of a line from

Hewlett Packard.
Primarily designed for use in
off-line switching ~ power

supplies, power inverters and
converters, these new devices
can also be used in ultrasonic
transducer drives, audio am-
plifiers and general industrial
high-speed power switching
applications.

Called Hewlett Packard's
HWPR-6501 family, they feature
high breakdown voltage to allow
greater design margin, and low
on-resistance for low power
dissipation.

Four devices presently avail-
able have the following key

specifications: HPWR-6501,
Vosgt 450V (min), R_:
085 chm (max.); HPWR-6505,
Vims 450V (min.),R_ :0.75 ohm
(max.); HPWR-6503, Vi aat
450V (min.), R : 1.0ohm
(max.); and HPWR-6504, Voed
400V (min), R_: 1.0ohm
(max.).

All four MOSFETs are avail-
able in the industry-standard
TO-3 steel hermetic package,
rated at 90 watts dc dissipation.

Chips are fabricated with pla-
nar, double-diffused ('DMOS’)
design. They all feature guard-
ring structure for high-voltage
capability, providing reliable
operation in industrial applica-
tions.

The new HPWR-6501 family
are available from VS| Elec-
tronics, 21 Chandos Street, St
Leonards NSW. (02) 439-8622.
Other branches are Melbourne
(03) 877-5311; Brisbane (07)
52-4261; Adelaide (08)
51-6483; Perth (09) 328-8091;
and in New Zealand at Auckland
76-1169 and  Wellington
84-8922.

Rockers and toggles

Philips has just released its new 40-page catalogue
detailing the expanded line of rocker, toggle and lever
switches now available from Philips Elcoma.

Some of the new lines in-
cluded in the catalogue are the
range of Dialight three and four
pole rocker and toggle switches
with compatibility to the most
commonly used miniature
switches, and the miniature
flatted toggle.

The catalogue is illustrated
with photos and mounting and
wiring diagrams, and describes
three series of toggle switches
(miniature panel mounted, PC-
mounted and PC-mounted with
support brackets), as well as
hardware and accessories for
various devices.

Complete mechanical, elec-
trical and material specifications
are provided for each series,
plus an easy-to-read cross
reference guide and ordering
information.
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To receive this free catalogue
(No. 76-570-8005) contact
Sales  Department, Philips
Electronic Components and

Materials, 67 Mars Road, Lane
Cove 2066 NSW. (02)
922-0181.

ELECTRIC
VEHICLE

Electric white elephant

Massive and slow, but astonishingly powerful, this 1974
electric vehicle can be seen these days lumbering about the
grounds of Sydney University.

The trouble is, nobody else
really wants the poor beast. Only
a research department with
government funding would
possibly consider maintaining a
vehicle with a range of 25 kilo-
metres, an eight to ten hour
downtime for recharging at the
end of that range and battery
replacement costs of $3000 per
year.

So the vehicle is on loan to the
University’s Transportation Re-
search group, who are currently
using it to deliver mail around
the campus.

To be fair, the beast can
manage up to 60 kilometres on
suburban roads, but its lack of
any regenerative braking sys-
tem means that the stop-start
conditions of city driving reduce
its range considerably.

its unladen weight is nearly
two tonnes, which is largely
accounted for by forty-six lead-
acid traction batteries, each
with a capacity of 154 ampere-
hours at two volts. These drive
a conventional series-wound
22 kilowatt dc motor, which is
connected directly to the diffe-
rential — no clutch, no gearbox.
Speed is controlled by a ringing
inductor chopper circuit, the
method conventionally used in
fork lift trucks.

Despite its weight, the vehicle
is capable of quite surprising
acceleration. At full power, the
batteries are delivering
500amps at 90volts, or
45 kilowatts! Top speed is about

65 kilometres per hour.

In addition to the hydraulic
brakes, there’'s an emergency
braking systemn, which uses the
full battery power to bring the
vehicle to a sudden stop by

snapping the motor into
reverse,

Ancther peculiar  design
feature is that the 12 volt

accessories circuit is powered
by a separate battery, charged
by an alternator driven by the
motor shaft. And the recharging
socket is fitted with a locking
cap, perhaps to stop people
stealing electricity when the
driver stops for lunch!

Meanwhile . . . on 14 Novem-
ber, a Daihatsu Charade,
converted to electric propulsion
by engineers of the South East
Queensland Electricity Board,
may have driven itself into the
record books by travelling
82 km non-stop from Brisbane
to Surfers’ Paradise. SEQEB
engineers believe this to be
the longest non-stop trip ever
attempted with an electric car in
Australia.

It took 1% hours to travel the
distar.ce at an average speed of
70kph. SEQEB spokesman
Jack Donkersloot, who drove
the car, commented that there
was still enough charge left in
the batteries to complete about
a further 20 km. He said cost of
the electricity used was about
$1, less than half the cost of fuel
for a similar petrol car.



The NDK S-4000 Wordprocessing Printer

For all bulk wordprocessing applications where reliability, speed and sustained
print quality are of prime importance.

Introduction

The NDK S-4000 is supplied with a heavy duty 16 wire head producing single pass
high quality 17 x 16 matrix characters at 75 characters/second for wordprocessing
quality and 150-200 characters/second for drafts.

Four fonts (dot matrix, wordprocessing, Super/subscript and Katakana) are
supplied as standard. Typical scientific, mathematical and currency sysmbols are
included as standard. The fonts can be intermixed as bold faced, enlarged (5 CPI,
17 x 23 matrix), reduced (12 CPI) or normal (10 CPI). Other fonts can be specified
by the user. Each dot on the 16 x 16 matrix can be programmed by the host
computer to produce special graphic effects (such as Letterheads and trade
marks). Full page graphics is possible by controlling ten wires of the printer and
executing half-line feeds. Patterns can be printed at the rate of 900 dot columns/
second at a resolution of 4.7 dots/mm (120 dots per inch) both horizontally and
vertically. A horizontal dot resolution of 240 dots per inch can be produced using
half dot timing.

Superscripts and subscripts are produced by the superposition method enabling
complicated mathematical formulaeto be produced quickly and easily. The sub-
scripts and superscripts are half normal size and the printing pitch is half that of the
PICA (see Specification).

The following come as standard and are included in the price shown.

Stand.

Parallel or RS232¢ Serial (Includes ETX/ACK and X-ON/X-OFF protocols).

Front or rear paper feed.

Adjustable tractors.

2 x Form Control Loops & 2 Ribbons.

Sound proofed contoured casing.

Ease of maintenance (only 3 major sub-assemblies).

6 month’s warranty.

$3,190.00 plus $390.00 sales tax.

The above price is firm for ali orders taken before 31/1/81

IeTMoOO®»

LIFELINES

LIFELINES, published by LIFEBOAT ASSOCIATES and distributed in Australia by
John F. Rose Computer Services Pty Ltd Is a monthly newsletter designed to keep
its readers informed ‘of the current status of all CP/M compatible software.
Each month, a shopping list of CP/M software, a NEW VERSIONS List (detailing
the latest distributed versions and updates of CP/M software), a section dealing
with “BUGS" dealing with known problems and fixes, and a NEW PRODUCTS
section (detailing all new LIFEBOAT products) are included in the Newsletter.
LIFELINES has articles dealing with language and application software reviews,
as well as a “Letters to the Editor” section for feedback from end-users.
Subscription for 12 issues $36.00 (includes postage in Australia). Back Issues
$5.00 each (includes postage In Australia).

John F. Rose Computer Services Pty Limited are the sole distributors of the NDK
range of printers. The company can supply complete systems from floppy disk
drive to multi-terminal hard disk installations. Send $1.00 for our new hardware
Catalogue and $5.00 for our complete Software Omnibus (which describes our
complete range of Lifeboat Software).

JOHN F. ROSE

COMPUTER SERVICES PTY. LTD.

33-35 ATCHISON- STREET, ST. LEONARDS, N.S.W., 2065, AUSTRALIA.

TELEPHONE: (02) 439 1220 TELEX: AA 27901

NDK S-4000

MATHEMATICS SAMPLE
USING STANDARD
CHARACTERS
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Bio-electronic prospects

Transistors on microelectronic chips will soon be as small
as the larger molecules in living cells. So it may soon be
possible to implant in a body circuits that simulate
biological systems.

Dr. J.R. Barker

The idea of implanting electronic
systems into living tissues is not new.
Cardiac devices such as the familiar
pacemaker have now progressed to the
stage where they embody simple micro-
processors to adapt them more closely to
specific characteristics of individual
hearts, and several laboratories are
working on microelectronic hearing de-
vices that bypass a defective inner ear
by directly exciting a small part of the
nerve bundle forming the auditory
nerve. These devices use tiny electrodes,
several micrometres in diameter, which
are made by photolithography.

Similarly, it is possible to stimulate a
precise part of the optic nerve, or visual
cortex, to produce bright spots in the
field of vision. By adding a micropro-
cessor to a multi-electrode system it
might be possible to pre-process and use
them to build up rudimentary images of
the visible world. Other work being
done includes the electrical stimulation
or control of defective neural units in
people who are paralysed in the lower
parts of their bodies or down one side.
Research into the working of the ner-
vous system, including the brain, has
substantially benefited from electronic
techniques for exciting and probing.
But all these developments have been
severely restricted by the lack of large
arrays of ultra-small electrodes and
miniature processing systems capable
of exciting and probing in a fine mesh
over a large enmough portion of the
neural networks, and of doing so with-
out causing damage. So far, sensors are
either too coarse or too few in number to
cope with the complexity of individual
cells or neural systems.

These problems could, in theory, be
overcome by borrowing from the micro-
fabrication techniques used in making
silicon chips. But there still remains the
problem of transmitting the informa-
tion from, say, a 100 000 electrode array
to the experimeter. Extensive sorting
and pre-processing is obviously neces-
sary, which means incorporating a
versatile, high-density microprocessor.
Such an ‘intelligent’ implantable sensor
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Figure 1. Photo-lithographic process for making integrated circuits: (1) An oxide layer is grown on the
silicon water, followed by a photosensitive layer; (2) The photoresist is exposed and the pattern etched;
(3) The exposed oxide layer is etched away; (4) The photoresist is stripped away and impurity atoms are
ditfused into the silicon layer. The final structure is equivalent to an array of planar transistors.

for monitoring and controlling might be
termed a biochip.

If advanced medical instrumentation
were to be developed along biochip lines
it could significantly improve our know-
ledge of the electrical signals (and
chemical ones, if chemically-sensitive
ultra-small devices were used) that
govern learning, memory and be-
haviour. From this knowledge, and by
reversing the job of a sensing biochip to
that of control, it would become a real, if
still distant, possibility that neural
tissue might be at least partly repaired.

Fabrication

Industry is now getting to the end of the
era of large scale integrated circuits
(LSI), in which, typically, a micro-
processor is manufactured as an array
of some 64 000 transistors interconnec-
ted on a silicon chip about four square
millimetres in area and sizes of the
smallest features are about two to four

micrometres. Biochip developments
will mean very large scale integrated
(VLSI) circuits comprising many mil-
lions of components packed on to a
single chip. Individual circuit elements
as small as 20 nanometres will be used.
This is about the size of large molecules
in cellular matter. Many of the ideas
and techniques of bulk solid state
physics which have held for the last
three decades of electronics will no
longer work on this ultra-small scale.
Solid state microcircuits are built by
a process known as photolithography.
First, a wafer of silicon several centi-
metres in diameter is cut from a single
crystal. Next, a thin insulating layer of
silicon dioxide is grown on its surface
and coated with a photo-sensitive film,
known as the photoresist. A pattern of
the intended circuit is then projected
onto the photoresist using a beam of
ultraviolet light or, in advanced litho-
graphy, some other radiation. The
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Figure 2. Orders of size for features in silicon-chip devices, showing sizes ot lithography lines required.

exposed film is then developed by dis-
solving away the exposed areas, leaving
a pattern of open insulator regions.
These are in turn removed by etching,
usually by acids, to reveal the under-
lying silicon surface. Very small
amounts of impurity atoms may then be
diffused into the open silicon regions by
placing the wafer in a controlled, hot
furnace containing the impurity gas. In
this way, the pattern of exposed silicon
is given the electrical properties that
are wanted. The result is an array of
planar transistors or other circuit
elements. Figure 1 illustrates the
process. A similar procedure is used to
lay down metallic electrodes and to
make inter-connecting pathways to link
the circuits.

Photolithography is very economical
because a large number of identical cir-
cuits can be made on one wafer before it
is cut into separate integrated circuit
chips. By making the circuit com-
ponents smaller, more components can
be built into each chip, making it more
versatile. There are additional advan-
tages in that smaller transistors use
lower power and operate faster. Because
the cost per component is related to the
area it occupies on the chip, higher com-
ponent density means greater econonuy.
The number of components per chip has
about doubled each year since 1960, so
we might expect a million-component
chip to be attained in the early 1980s.

In a move towards VLSI, recent ad-
vances in optical projection systems and
the use of light in the far ultraviolet
part of the spectrum show that circuit
features as small as 0.5um can be
inserted into the pattern by photo-
lithography. The smallest limits are

fixed in the end by diffraction effects,
which can be overcome only by using
shorter wavelength radiation. Ad-
vanced lithography techniques now
being developed for VLSI use soft
X-rays and electron and ion beams to
give a resolution of features down to the
order of 10 nanometres. New high-
precision techniques are being worked
on for the etching and diffusion stages to
complement the fine pattern generation
and transfer; in particular, plasma
etching and ion implantation are
promising. Figure 2 shows the sizes of
circuit features that are possible with
different lithography techniques.
Conventional computer systems will
be difficult to incorporate on VLSI chips
because of the very high proportion of
interconnect paths, which take up a lot

of space. This ‘wiring’ problem is
brought about because so-called se-
quential processing architectures are in
use, in which computations are carried
out as a long chain of logic operations.
Parallel or concurrent architectures, in
which computers can perform a large
number of operations simultaneously,
offer better space-filling pathways but
are not as well developed. Choosing the
computer architecture to use in VLSI
chips will mean considerable re-
thinking of basic computer science;
constraints imposed by the economies of
design and fabrication of the equivalent
electrical circuits will not be the least of
the problems to be solved.

Small scale effects

A great deal of our research effort is
devoted to exploring and exploiting
novel electronic processes which be-
come available in sizes somewhere
between solid-state LSI and the true
atomic scale. In a conventional bulk
semiconductor device, electrons or
‘holes’, which are vacancies in energy
bands normally filled by electrons, are
swept from one electrode to another
through the application of a control vol-
tage. The time this takes is called the
transit time. A steady average drift
velocity is reached when the rate at
which the electrons gain momentum
from the accelerating electric field is
balanced by the rate of loss of momen-
tum through collisions with impurities
and vibrating atoms in the host semi-
conductor. Ohm’s law is obeyed if the
fields are weak and there are many
completed collisions within the transit
time. But in very small devices the
accelerating electric fields can be very
large because the control voltages
cannot be scaled down below the
thermal noise level, that is, the smallp
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Figure 3. A two-dimensional superiattice. The atomic-like potential barriers and wells are electrically
controllable by a voltage applied to the aluminium ‘gate’ electrode. By means of the control voitage V and
the superlattice spacing d, the implanted superlattice may be used to over-ride the dynamical effect ot

the natural silicon lattice.
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voltages arising from the temperature-
dependent, random motion of electrons.
Non-ohmic conduction happens easily
and the very short transit times may
make it impossible to achieve a steady
drift velocity. This condition is called
the ‘transient regime’.

At smaller scales, the transit time
eventually becomes less than the mean
free time between collisions. The con-
duction becomes ballistic: electrons no
longer see the scattering mechanisms
within the device volume, and free
acceleration should take place. How-
ever, the electrons can still interact
with the encroaching environment of
the device, that is, with the imper-
fections and atomic vibrations in the
contacts, interfaces and surrounding
insulator regions. In this regime, con-
duction is constrained by size.

In the extreme, when the device is
small enough, Heisenberg’s uncertain-
ty relation indicates that it becomes
more and more difficult to confine the
electrons to the device. Quantum effects
become strong, and the available
energy states for the electrons become
discrete rather than continuous. The
wave nature of the electron becomes a
dominant factor when the size of the
silicon approaches the 10 nanometre
region, for the electron waves can then
escape from the device and'may overlap
into adjacent devices; this is known as
the tunnelling phenomenon. Conduc-
tion still goes on, but to understand
what is happening requires the full
theory of quantum mechanics.

Superlattices give us a good example
of the sort of quantum effects which can
be exploited in ultra-small systems. In a
perfect crystal, the electronic properties
of the material are fixed by a periodic
array of atomic potentials, which
diffract the electron waves as they
propagate trhough the crystal lattice.
An artificial one-dimensional lattice,
known as a superlattice, can be super-
imposed on the crystal lattice by
growing alternate layers of various
materials on a semiconductor substrate,
separated by less than 100 nanometres.
By varying the composition and separa-
tion of the layers it is possible to control
the electren dynamics in a direction
perpendicular to the layers.

Superlattice effects have been demon-
strated by a number of laboratories,
particularly Dr Ray Dingle’s group at
Bell Telephone Laboratories in the
USA. Figure 3 shows a two-dimensional
superlattice proposed by Dr R.T. Bate,
of Texas Instruments. This structure
could be made by using one of the ad-
vanced lithography techniques.

Applying a voltage V to the upper
aluminium electrode induces a periodic
electrical potential at the silicon/
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Figure 4.A synergetic electronic network. The blocks represent groups of devices in the VLS! array which
communicate through built-in pathways and by interacting directly.

silicon-dioxide interface in the vicinity
of the buried periodic array of poly-
crystalline-silicon electrodes. If the
electrode spacing d is made comparable
to the average electron wavelength at
the interface, these electrons will see an
artificial, periodic lattice superposed on
the natural, silicon lattice. By altering
V and d, the dynamical properties of
electrons flowing between the source
and drain electrodes could be drastic-
ally altered. Generalisations of this
type of VLSI structure, in which various
voltages are applied over different
regions of the buried superlattice, are of
considerable interest in our investi-
gation of co-operative electronic
phenomena to do with biochip design.

Co-operative networks

When the separation between devices
approaches molecular size, it becomes
more and more difficult to isolate any
particular device from its neighbours.
In a similar way to the superlattice
example, the overall architecture of the
VLSI system of devices may become

Temperature
gradient

Fluid layer

Figure 5. Example of a self-organizing system: the
Benard instability. When a uniform fiuid layer is
heated from below it takes up well-ordered spatial
patterns which differ according to the temperature
gradient. At high gradients, the hexagonal
patterns switch to more complicated forms.

more important than the host semi-
conductor in fixing the electrical
properties of the array. Already, un-
expected interactions have appeared
between circuit elements. For example,
the phenomenon of ‘crosstalk’ between
memory cells in high density LSI
memory chips is accepted as a reli-
ability problem.

Exploiting such behaviour between
devices could lead to more versatile
electronic networks which would not
need the high proportion of space-
consuming wiring patterns that are
now used in microprocessors. The be-
haviour of an orthodox electronic logic
system is fixed once the pattern of
devices and their interconnecting
pathways " has been established. A
different behaviour might be imparted
to it by rewiring, that is, re-ordering the
devices, but this is normally impossible
in integrated circuit systems.

At the University of Warwick we are
studying an alternative approach. We
have built theoretical models to simu-
late arrays of electronic devices which
are only partially isolated from each
other. The arrays are intended to
undergo spontaneous self-organising,
or co-operative transitions between
differently-ordered electrical struc-
tures. The idea is illustrated in Figure
4, where groups of devices in the VLSI
array are represented as blocks which
communicate through built-in path-
ways and by the devices directly
interfacing.

Information is received at the input in
the form of coded electrical signals
which are processed and passed to the
output as additionally-coded signals. At
the lowest input signal strengths the
array behaves according to the built-in
architecture. At some higher level of



input signal, cross-interactions be-
tween the devices arise through, for
example, tunnelling of electrons.
Competition between these new
channels of communication and the
original built-in coupling then gives
rise to a differently-ordered electrical
architecture. The new architecture, and
hence the new processing function, is
sustained as long as the input signal
stays strong enough. This type of sys-
tem has to have a great deal of freedom
in the coupling between devices, a small
number of which control the others, so
many parallel paths are necessary.

Co-operative behaviour of thiskind is
well known in certain physical and bio-
logical systems. Professor H. Haken, of
Stuttgart, has coined the term ‘syner-
getic  phenomena’ for  systems
comprising many interacting sub-
systems which are able to re-organise
themselves and lock themselves into
differently-ordered structures when
driven very far from their normal
equilibrium.

A typical synergetic effect is the
Bénard instability in fluid convection
illustrated in Figure 5. This phenome-
non occurs when a fluid is heated from
underneath. If the temperature diffe-
rence between its upper and lower
layers is small, the fluid conducts heat
uniformly, but when the temperature

difference exceeds a certain critical
value the conduction becomes unstable
and a spatially well-ordered pattern of
convection sets in. At higher tempera-
ture gradients the hexagonal patterns
switch to still more complex forms.

Preliminary studies are encouraging
enough for us to foresee many
applications for biochips embodying co-
operative VLSI networks. For example,
they might be used in self-healing logic
arrays that would be capable of repair-
ing a certain amount of radiation
damage. They might form the basis of
memory systems capable of sorting and
relating data, and of ‘artificial in-
telligence’ units to assist in processes
such as pattern recognition.

Implantable electronics

Many problems, to do with the
materials used, have to be solved before
high intelligence, implantable elec-
tronic systems can come about.

First, the biochip must be effectively
insulated against saline fluids so that it
is not penetrated by unwanted dopant
ions, such as sodium, which destroy
semiconductor devices. The insulating

layer, from a few tens of nanometres to

several micrometres thick, must be
chemically bonded to the chip: a con-
ventional wrapping is incapable of
preventing saline penetration to at least

a few micrometres.

Second, the biochip must be com-
patible with the host biological
material, so the outer layers must be
made from materials which are chemi-
cally inert, such as plastics. This poses
problems to do with the interface be-
tween the outer, inert layer and the
relatively active electronic layers of the
chip. The layers must stick together
well enough to prevent the structure
unpeeling.

Third, the phenomenon of electro-
lysis, which might cause the metal
micro-electrodes to dissolve in their
electrolytic surroundings when electric
currents flow, poses long-term corrosion
problems and may make it difficult to
obviate toxic by-products. Though a
number of new materials show promise,
solving the problem of passivating the
biochip implants will not be practicable
for some time.

Bionic science is in its infancy. But in
spite of design and other technological
problems I believe it to be a promising
area for inter-disciplinary research,
with many potential benefits to medical
science. @

Dr Barker is a physicist at the University
of Warwick in the UK. This article was
originally published in Spectrum, the UK
Government journal of science news.
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Garema Clrcuit, KIngsgrove 2208 NSW, PO Box 154. Tel (02) 750-6000. 74 Raglan Street, Preston 3072 Vic.
Tel (03) 44-5021. 5/59 Jewell Street, East Perth 6000 WA. Tel (09) 325-9732.

ETI January 1981 — 17




Facts from Fluke on low-
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cost digital

When you're looking for genuine
value in a low-cost DMM you have a
lot more to consider than price. You
need information about ruggedness,
reliability and ease of operation.
Accuracy is important. And so are
special measurement capabilities. But
above all, you must consider the
source, and that company’s reputation
for service and support.

Fact is, as electronics become more
a part of our daily lives, dozens of new
manufacturers are rushing to market
their “new” DMM'’s. In theory, this is
healthy; but in practice, crowding is
confusion.

To help you deal with this flood of
new products, here are some facts you
should know about low-cost DMM's.

The economics of endurance.

Even the least expensive DMM
isn't disposable. Accidents happen, and
test instruments should be built
to take the abuses of life as we
live it.

Look for a DMM with a
low parts count for reliability,
and rugged internal construc-
tion protected by a high-impact
shell. Make sure the unit meets
severe military tests for shock
and vibration.

Another feature to check out
is protection against overloading,
whether from unexpected inputs, _
transients, or human errors.

Just for the record, all Fluke
low-cost DMM'’s meet or exceed
military specs, and feature extensive
overload protection.

The importance of being honest.

Just because a multimeter is
digital doesn’t mean it's automatically
more accurate than a VOM — even
though the LCD might give you that
impression. The benchmark for
accuracy in DMM?s is basic dc
accuracy. The specs will list it as a
percentage of the reading for various dc
voltage ranges.

Of course accuracy is more critical
in some applications than others, and
increasing precision and resolution in a
DMM usually means increasing price.
In the Fluke line, you can choose a
model with a basic accuracy of 0.25%
(the 8022A), others rated at 0.1%, or the
new 8050A bench/portable at 0.03%.

Special measurements:
getting more from your DMM.
Actually, for all the variations in
size, shape and semantics, most DDM’s
perform five basic measurements: ac
and dc voltage and current, and °
resistance. Prices vary according to the
number of ranges and functions a
DDM delivers.

multi

meters.

impedances with direct readouts in dBm;

-
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& @"F W o $P'?'$§' e 6“\-2-‘«5"'
E 8022A 6 - 24 -~ I -~ 0‘25} 7B£1ic six-function DMM; lowest-priced
§ 8020A 26 3% 0.1% X High accuracy; pioneer in
3 conductance =
'g' B024A 9 26 3% 0.1% X Direct temperature readings; continuity/
H input level detector with selectable
z I 1 __audible signal; peak hold capability.
g 8010A 7 31 _ % 01% X  True RMS; extra 10A range.
& 8012A 7 31 3% 0.1% X True RMS; two extra low resistance
] ranges.
L gs0A 9 39 " 0.03% X True RMS; selectable reference
&
z
H
H

offset feature.

The Fluke line includes DMM'’s
with from 24 to 39 ranges, 3% and
4Y>-digit resolution, and some unique
functions you won't find in any other
DMM. Additional measurement
capabilities like temperature, dB,
conductance and circuit level
detection.

If your work involves temperature
measurements, the new 8024A delivers
direct temperature readings via any
K-type thermocouple. This is
especially useful in testing
component heat rise and
checking refrigeration systems.

Another talented instru-
ment is our new 8050A
bench/portable. The micro-
processor-based 8050A features

a self-calculating dB mode in
. which dBm readings are
\ displayed automatic-

ally referenced to one

of 16 selectable
impedance ranges — a
real timesaver when
servicing audio equipment.

And of course no discussion of
DMM’s is complete without
considering conductance — a Fluke
exclusive featured on five of our
low-cost DMM'’s — which allows you
to make accurate resistance
measurements to 100,000 Megohms.
You can’t do that with any ordinary
multimeter, but it’s a must for checking
leakage in capacitors and measuring
transistor gain.

A handful of efficiency.

When every minute

matters, your schedule
is tight and so is your

work space, you
need a portable

DMM that’s

fast and

easy to

operate. - Ny

We i

designed -

our handheld

DMM’s with color-coded

in-line pushbuttons for

true one-hand operation:

no need to hang onto the

meter with one hand while twisting a

rotary dial with the other.

But there’s more to convenience
than fingertip control. The 8024A, for
example, is also designed to function as
an instant continuity tester, with a
selectable audio tone to indicate shorts
or opens. It also has a peak hold
feature to capture transients.

A word about warranties.

Last but not least, look closely at
the company that manufactures a
low-cost DMM. Their service is just as
important as their product. Look for
no-nonsense warranties, a large family
of accessories, an established network
of service centers and technical experts
you can rely on.

That's how you’ll recognize a
knowledgeable supplier of low-cost
DMM’s, a company with experience,
resources and a commitment to
leadership in the industry.

Incidentally, you'll find it all
at Fluke.

®

ELMEASCO

Instruments Pty. Ldd.

T
: [J Please send data on Fluke DMMs.
)

[J Please have representative call me.
Name .......cccocveeiannns -

POSINION .ecuvessinsammsnumnossbnmonsssnarssnssonsssnsisncsessvnssssrond

P.0O. Box 30, CONCORD, NSW. 2137.
13-15 McDonald Street, Mortlake, 2137.
Tel: (02) 736-2888. Telex: AA25887.

P.O. BOX 107, MT. WAVERLEY, VIC. 3149.
21-23 Anthony Drive, Mt. Waverley. 3149.
Tel: (03) 233-4044. Telex: AA36206.
Adelaide: 271-1839. Brisbane: 229-3161.
Perth: 398-3362.

Also available from selected distributors.
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Project 477
MOSFET power amplifier

Employing recently released Hitachi MOSFETs, this power amplifier features a ‘no
compromise’ design, is rated to deliver 150 W RMS maximum and features extremely low
harmonic, transient and intermodulation distortion. As the circuit techniques and design
problems will be unfamiliar to many readers, a thorough discussion of the theory and

Part 1.

problems is included.
David Tilbrook

THE ENORMOUS SUCCESS of the
series 4000/1 four-way loudspeaker has
surprised even us. They were originally
intended to be the ‘flagship’ of a range of
loudspeakers and quite frankly we ex-
pected the biggest demand to be for the
cheaper loudspeakers further down the
range. This has proved not to be the case
as sales of four-way kits continue to rise.
It is evident that there is a big demand
for the higher quality audio projects. We
recognised this demand and eight
months ago began the development of
the Series 5000 power amp and preamp.
The objective was to design an amplifier
for home construction of the highest
possible quality. The cost of the project
was a secondary consideration, al-
though in real terms the cost saving in
“doing it yourself” is considerable.

discussion

Defining the problem

Of all the stages in the amplifier the
output stage is subjected to the worst
operating conditions: varying load
impedance, heating due to the large
power levels necessary to drive loud-
speakers, and the occasional short
circuit produced by the careless
connection of loudspeaker cables or
perhaps even loudspeaker failure.

The output stage is also the site of
three distinct sources of gross non-
linearity, that of amplitude overload
(clipping), crossover distortion and slew
rate limiting. All three generate a very
large number of distortion products and
are therefore particularly noticeable
and fatiguing forms of distortion.

In order to understand the causes of
these types of distortion it is helpful to
look at the circuit shown in Figure 1.
This is a very simple output stage using
two transistors. The output to the loud-
speaker normally sits at 0 volts, exactly
half way between the positive (+ V) and
the negative supply (—V) rails. Now, if
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Figure 1. Simplified circuit of a bipolar output
stage.

Q1 is turned on by a positive-going
signal voltage the impedance between
the output and the positive supply
decreases and the output approaches
+V. Similarily, if Q2 is turned on the
impedance between the output and the
negative supply rail decreases and the
output approaches —V. When either
output transistor is turned fully on, the
output voltage will be equal to the
supply voltage minus whatever voltage
drop occurs across the output tran-
sistors. Any signal peak that exceeds
this maximum output voltage will be
amplitude limited or clipped (see Figure
2). It is possible to compress signal
peaks that may otherwise cause
clipping, but inevitably, the non-
linearity still occurs. The large supply
voltages associated with high powered
amplifiers help reduce this problem and
are one of the reasons that high power
amps almost always sound better than
low power ones ... even at relatively
low operating powers. In some respects

Figure 2. An amplitude-limited waveform —
“clipping”.

SPECIFICATIONS

Power output
100 W RMS into 8 ohms
(£55V supply)

Frequency response

8Hz to 20 kHz, +0 —-0.4 dB
2.8Hzto 65kHz, +0 -3dB

NOTE: These figures are determined
solely by passive filters.

Input sensitivity
1V RMS for 100W output

Hum
— 100 dB below full output (flat)

Noise
—116 dB below full output
(flat, 20 kHz bandwidth)

2nd harmonic distortion

< 0.001% at 1 kHz

(0.0007% on prototypes)

at 100 W output using a

+56 V supply rated at 4 A
continuous.

<0.003% at 10 kHz and 100 W

3rd harmonic distortion

< 0.0003% for all frequencies
less than 10 kHz and ali powers
below clipping.

Total harmonic distortion
Determined by 2nd harmonic distortion
(see above).

Intermodulation distortion
< 0.003% at 100 W.
(50 Hz and 7 kHz mixed 4:1)

Stabiity
Unconditional — see accompanying
oscllloscope photographs.
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it is unfortunate that output power is
measured using a continuous sine wave.
This certainly tests the power amp
power supply combination under con-
tinuous conditions but does not give any
indication of the transient power
capability. A modern, good quality
record can easily cause transient signal
peaks of the order of at least 20dB
above the average music level. A typical
50 watt power amplifier for example,
with a supply voltage of approximately
+30 V unloaded could be driven into
clipping by transients when the average
music level isonly 3 VRMS, i.e: slightly
more than a watt into eight ohms. If on
the other hand, the unloaded supply
voltage is increased to *50V while
keeping the loaded voltage the same as
before (approx. 28 V) then the con-
tinuous. power rating will still be
50 watts but the average music level
before clipping is increased to 5 V RMS
or 3 W into eight ohms. The difference
between the continuous power output of
an amplifier and its transient power

mosfet power amp module
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capabilities is called dynamic overload
margin or dynamic headroom and is
given by the equation

Dynamic Headroom (in dB)
=10 log

where Pr is transient power (RMS).
and P is the continuous power rating
(RMS)

An amplifier with a good supply regu-
lation like the first of the two amplifiers

discussed above, will have a low
dynamic headroom figure (approx
0.6dB). The second of the two

amplifiers with poorer supply regula-
tion will have a higher dynamic
headroom figure (approx. 4.4 dB), and
could sound superior to the first
amplifier. Of course, the poorer supply
regulation would have to be taken into
account when designing the amplifier.
The supply rejection would have to be
higher to ensure the same distortion
characteristics as the first amplifier,
and the output transistors must be

e — -

s o |

capable of handling the higher supply
voltage.

Crossover distortion

When a bipolar transistor is used as an
emitter follower the relationship
between the output and the input is a
function of the load impedance and the
forward transfer admittance of the
output transistors. Specifically:

€o _ RL

e (Ry + llyfs)

where e, is the output signal voltage
ej is the input signal voltage
yis is the forward transfer
admittance
and Ry, is the load impedance.

It is the non-linear component of ys that
causes distortion in the output stage.
Equation (2) shows that if yss is large the
value of 1/ygs will be small and (RL + 1/
yfs) will approach Ry. Therefore, for yfs
sufficiently large eo/ei will approach
unity, and this is the ideal situation.»
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Project 477

IDEAL LINEAR
TRANSFER
g ‘/ CHARACTERISTIC
.

Figure 3. llustrating the relationship between e}
and eo for a bipolar output pair operated without
bias, as shown in Figure 1. The resultis ‘crossover
distortion’.

The problem with bipolar transistors is
that, although their forward transfer
admittance is high (approx. 40 Siemens
for a typical output transistor and a
current of 2 A) it drops dramatically if
the base-emitter voltage drops below
0.6 V. In an output stage like that in
Figure 1 the output signal voltage
swings both positive and negative with
respect to ground potential, with the
transistor Q1 responsible for positive
excursions and Q2 responsible for
negative excursions. Whenever the
voltage on the base of Q1 drops below
0.6 volts, or the voltage on the base of
Q2 gets above —0.6 volts, (i.e: closer to
O volts) the forward transfer ad-
mittance decreases rapidly, and the
transfer characteristic of the output
stage becomes grossly non-linear. This
non-linearity  produces crossover
distortion (see Figure 3).

There are several methods commonly
employed to overcome the problem of
crossover distortion. Most make use of
the concept of bias or quiescent current.
With this technique, a fixed dc voltage
of around 0.6 V is applied to the bases of
the output transistors. In the output
stage shown in Figure 4 this voltage is
derived across the two diodes D1 and
D2. If the diodes and the value of the
resistor R3 are chosen correctly, then
both output transistors are just turned
on. With no signal voltage applied, the
output of the stage is at 0 V so none of
this dc current will flow in the load.
Instead, this bias current flows directly
from the positive to the negative rail
and ac signal voltage is superimposed
on this dc voltage. The base signal
voltage must now reach —06V to
completely turn Q1 off. Since this region
is now in the positive half cycle, Q2 has
turned on and, with relatively high yg,
will react essentially in a linear way to
the input signal.

The same occurs when Q2 is turning
off. It enters its low yg state in the
region between 0V and +0.6 V and
being in the positive half cycle, Q1 will
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Figure 4. A common method of linearising the re-
lationship between ej and e in an output stage is to
apply bias using two diodes (D1 and D2).

IDEAL LINEAR
TRANSFER
o { CHARACTERISTIC

iR
OVERLAP
REGION

Figure 5. How the application of bias to the output
devices affects the relationship between e and e,
— the ‘transfer characteristic’.

Figure 6. Oscilloscope photographs taken from
the ETI-477 module in operation: upper trace in
each pic is output at 5 kHz, 10 V RMS; lower traces
shows distortion analyser output. TOP: crossover
distortion, reduced bias. BOTTOM: bias correctly
set, distortion below resdlution of analyser
(0.003%!).

have high yf; and maintain the linearity
of the stage. The graph in Figure 5
illustrates the effect of bias current. The
curves shown in Figure 3 have moved
parallel to the e; axis and are now closer
to the ideal linear characteristics.
Figure 6 shows actual CRO
photographs of an amplifier with and
without bias current applied. The
bottom waveform is the distortion ob-
tained simply by filtering out the
fundamental frequency of the input sine
wave. Note that the distortion wave-
form has peaks that correspond to
points where the sine wave crosses 0 V.

The use of bias current to decrease
crossover distortion has its dis-
advantages also. The dissipation in the
output stage is increased, causing
heating of the output devices. An ampli-
fier with a 50 V supply and a quiescent
current of 50 mA must dissipate 2.5 W
in each of the output devices so the
output stage will run warm even with
no input signal. Furthermore, bipolar
transistors have a positive tempera-
ture coefficient. If the base-emitter
voltage is held constant but the output
transistor temperature increases, then
the bias current will increase due to a
decrease in the emitter-collector re-
sistance. This increase in bias current
causes a further increase in tempera-
ture and consequently a further
increase in bias current. This condition
is called thermal runaway and if left
unchecked will destroy the output de-
vices. In practical power amplifier
circuits the temperature is sensed by a
temperature sensitive element, like
another transistor or a diode, and the
bias current is adjusted accordingly.

The positive temperature coefficient
of bipolar transistors also causes
another problem that limits the
maximum power handling of the output
transistors. Since it is impossible to
ensure that the heating produced in the
transistor chip is perfectly homoge-
neous, some areas of the chip will heat
up more than others. These areas will
decrease in resistance, conducting more
current and heating further. This effect
i1s called secondary breakdown and
causes hot spots on the chip surface that
can destroy the device.

Slew rate limit

The third source of non-linearity
normally associated with the output
stage is slew rate limiting. Just as the
output stage is limited in its maximum
output voltage it is also limited in the
time taken to change from one voltage
to another. The time taken for the out-
put stage to swing over a certain voltage



range is called the slew rate of the
output stage. Furthermore since the
output transistors have the biggest chip
areas they are usually the slowest de-
vices in the amplifier. If the signal slope
(instantaneous rate of change of input
signal voltage with respect to time)
approaches the slew rate of the output
transistors (or any other stage in the
amplifier) distortion will be produced
that is analogous to the distortion due
to amplitude limiting. This distortion is
sometimes called transient intermodu-
lation distortion (TIM or TID) but it is
important to realise that it is a slew rate
limited phenomenon.

There are only two ways to eliminate
this type of distortion, either by de-
creasing the signal slope of the input
waveform or by increasing the slew rate
of the output stage.

Decreasing the maximum signal
slope implies decreasing the frequency
response of the power amplifier. So if a
good frequency response is to be ob-
tained, the problem of slew induced
distortions must ultimately be solved
through the use of faster output
transistors.

The MOSFET output transistor

The power MOSFET overcomes many of
the problems discussed above. Hitachi
are the first company to make available
MOSFETs at a realistic price and with
sufficient power handling for use in the
output stage of audio power amplifiers.
We have chosen the 2SK134 and the
2SJ49 devices for this project. These
have a maximum power dissipation
rating of 100 W, maximum drain to
source voltage of 140 V and a maximum

current of 7 A, which is a very
formidable specification!
The first major advantage of

MOSFETSs over bipolar transistors is

EQUIVALENT CIRCUIT DF A 25K 135 MOSFET

rg=90R Coa = 30p

L

WHERE g » SERIES GATE RESISTANCE
ng = GATE/SOURCE CAPACITANCE

Cga = GATE/ DRAIN CAPACITANCE
ry ® DRAIN RESISTANCE

GATE DRAIN

SOURCE

Cgs = DRAIN/SOURCE CAPACITANCE

Figure 7. Equivalent circuit of a typical power
MOSFET (2SK135).

their very high input impedance.
Figure 7 shows an equivalent circuit for

a typical MOSFET.
The gate appears as a 90 ohm re-
sistance in series with a 30pf

capacitance to the drain and a 500 pf
capacitance to the source. At dc, the
input resistance is the resistance of the
two effective capacitors — essentially
an open circuit. The equivalent circuit
also gives us insight into another of the
MOSFET’s great advantages. The com-
bination of the series gate resistance
and the total equivalent gate capaci-
tance determines the cut-off frequency
of the device at around 3 MHz! When
driven correctly, the MOSFET is
capable of excellent frequency response
linearity and its slew rate is unmatched
by any bipolar device of similar power.
The speed of the MOSFET is attribu-
table to the absence of an effect called
minority carrier storage and it can
therefore switch a current of 2 A in
roughly 3 x 108 seconds or 30 nano-
seconds! This is around 100 times the
capability of most bipolar transistors.
This very fast response, coupled with
the high input impedance and gate
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Figure 8. Frequency response of a typical power MOSFET and how it is
affected by series gate resistance.

mostet power amp module

capacitances make the devices prone to
oscillation, although they are not
difficult to tame if care is taken with the
pc board layout and a few fundamental
precautions are taken. The best
approach is to ensure that all gate
wiring is kept as short as possible and to
increase the value of the series gate
resistance. This increases the ryCgs
time constant and limits the frequency
response, greatly improving the device
stability.

Figure 8 shows the frequency
response of a typical power MOSFET
and its relationship to the value of gate
resistance. It is important that the
distance between this resistance and
the gate is kept to a minimum.

The extremely high slew rate of the
MOSFET devices makes it possible to
limit the maximum signal slope of the
input signal while not affecting the
frequency response of the amplifier in-
side the audio passband. In this way, the
maximum signal slope cannot approach
the slew rate of the output stage.
Assuming no other stage in the ampli-
fier slew rate limits this will overcome
the problem of transient intermodula-
tion distortion, but more about this
later. >

Hi-Energy
Cassettes

[, RS $1.95
L $1.85
25 PIUS ..o $1.79

NO POST AND PACKAGING
CHARGES

e Low noise/hi output.

@ Screwed cases, not glued.

e Fully guaranteed.

Send your order with a chegue,
money order or your Bankcard de-
tails (Bankcard no., expiry date and
holder's signature, Bankcard
minimum order $5.85), to:

T.A.A.R.C.

68 Wellington Street,
Longford, Tas. 7301.
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mosfet power amp module
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Figure 9 (a) SOAR curves for a 25K 134 power MOSFET. Compare with (b).
the SOAR curves for a bipolar power transistor (MJ15003/MJ15004).

Another advantage of MOSFETSs over
bipolar transistors is their tem-
perature characteristics. While the
temperature coefficient of the bipolar
device is positive the MOSFET has a
negative temperature coefficient for
drain source currents in excess of
100 mA. Heating of the devices causes
an increase in the drain-source re-
sistance and the current decreases.
Furthermore, if one part of the chip
surface heats more than any other, the
increasing resistance in this area
distributes current over the rest of the
chip surface until the temperatures
across the chip surface are equalised; so
secondary breakdown is eliminated.

A look at the safe operating curves in
Figure9 shows a comparison between a
MOSFET SOAR (Safe Operating ARea)
and that of a good bipolar output
transistor. Note that the bipolar has
four limiting lines where the MOSFET
has only three.

Crossover distortion
and MOSFETs

It has been stated in a number of
journals that one of the advantages of
MOSFETs lies in the elimination of
crossover distortion. Their argument
relies on the fact that the variation in
the forward transfer admittance of a
bipolar transistor is exponential, while
that of a MOSFET is more linear. The
problem with this argument, as I see it,
is that the MOSFET’s greatest non-
linearity still occurs for low drain-
source current (see Figure 10) and
certainly the Hitachi devices never
achieve the high value of yg attainable
with bipolar transistors. The specifica-
tion for forward transfer admittance of
the 2SK134 for example is approxi-
mately 1 Siemen, and this is only a
fraction of the 40 S quoted earlier for
bipolar devices. Remember that it is the
non-linear component of ygs that gives

CRO photographs in Figure 6 were ob-
tained using a MOSFET power amp and
the crossover distortion is clearly
evident.

In order to reduce crossover effects
to satisfactory levels with these
MOSFETS it is necessary to apply at
least 100 mA of bias current, and for
really good results approximately
200 - 300 mA would be needed. If the
supply voltage is around +50 V, each
output device will dissipate five to ten
watts with no input signal applied,
substantially more than most bipolar
output stages. This is not reauy a
problem considering the MOSFET's
negative temperature coefficient, but
you should expect a MOSFET power
stage to run warmer than bipolar
output stages.

Another problem caused by thg
relatively low value of forward transfer
admittance is the voltage drop between
the gate and the source, which can be in
the order of several volts increasing at
high power levels; see Figure10. The
Hitachi devices have a maximum
allowable gate to source voltage of 14 V
and care must be taken in the design to »

ETI January 1981 - 25



I/ PROJECT
EI.ECTRONICS

Al -
A - 1=l
i

rs to electr s. Students following the

w,mmm course,

tr "' roject Electronics has been a runaway

Ve
e Nl '
- O -
A g s

kits, and the book also
electronic suppliers or
rﬂru 75 plus 45 cents post




Project 477

ensure that this limit cannot be
exceeded.

The minimum drain to source on-
resistance for the Hitachi devices is
around 1.7 ohms so that a drain current
of 7 A continuous can be expected to
cause a voltage drop between the drain
and source of approximately 12 V. In
order to get the same power as a bipolar
stage a higher supply voltage is
necessary to compensate for the higher
voltage drop across the output devices.
In order to make a power amplifier con-
servatively rated at 100 W into 8 ohms
it is necessary to be able to deliver in
excess of 28 V RMS to the load. This is
equivalent to around 39 V peak. Adding
the drain-source voltage drop of around
12 V gives 51 V, and allowing a margin
for supply regulation of around 5%
increases this to 56 V. Adding a further
20% for ac mains supply regulation
implies that the output stage must be
able to handle a supply voltage of
around +65 V. This is well within the
maximum voltage specification of the
25K 134 and 2SJ49.

Examination of the SOAR charac-
teristics of these devices reveals that it
will be necessary to use two MOSFETSs
in parallel to achieve 100 W into 8 ohms
and still not exceed the maximum
power dissipation ratings of the devices.
If we could guarantee that the amplifier
would always be used with purely re-
sistive loads the SOAR requirements
could be relaxed substantially. If the
amplifier had supply rails of £50 V the
maximum voltage swing across the load
will be approximately +40V, giving a
maximum load current swing of £5 A,
into an 8 ohm load. The maximum
dissipation in the output devices will
occur when the load current is around

half the maximum current, ie: 2.5 A
and the voltage drop across the operat-
ing output transistor is approximately
30 V. So the power dissipation in the
output devices would be less than
30x25=75W.

A single pair of output transistors
would suffice.

Unfortunately, loudspeakers are not
purely resistive loads. In some electro-
static loudspeakers for example, the
amplifier load is actually the primary of
a step up transformer, needed to supply
the high signal voltage for the electro-
static elements. This can represent a
highly inductive load and the output
stage must be able to handle the
associated phase shift. Similarly, it is
not uncommon for the load to have a
substantial capacitance, especially in
loudspeakers with poorly designed
crossovers. Under these conditions the
charged capacitive or inductive re-
actance will supply energy back into the
output stage. If, for example, in an
amplifier with 50 V rails an effective
load capacitance is charged to the
maximum negative voltage of, say,
—40 V by a large negative going signal
voltage, this potential will remain on
the load when the output is subse-
quently driven to the maximum
positive voltage of around +40 V. If the
resistive component of the load im-
pedance is not less than 8 ohms the
maximum current in the load is now
10 amps. The worst case power dissipa-
tion in each half of the output stage will
be around 5 A when the voltage drop
across the operating output device is
40 V. The maximum power dissipation
will therefore be around 200 W, so two
pairs of output transistors will be
necessary to ensure reliable operation.

Since this problem is caused by the
‘imaginary’ (or reactive) component of
the output load, these large signal
currents will only exist momentarily
while the load is charged or discharged
to the new signal voltage. It is therefore
possible for this load line to be
marginally outside the dc safe
operating area. Even taking this into
account, a single pair of 2SK134/2SJ49s
would not be sufficient. During the
development of this power amplifier the
output stage using two pairs of
MOSFETSs has been driven into hard
overload, short circuits and even full
power oscillation at over 10 MHz.
Under these conditions the output
device temperature was consistently
measured in excess of 130°C. The
MOSFETs are still performing per-
fectly, so these are extremely robust
devices.

In summary, MOSFETs have both ad-
vantages and disadvantages when used
in the output stage of an audio power
amplifier. They are superior in speed
and input impedance and are extremely
robust. On the other hand, their higher
distortion due to lower forward trans-
conductance will necessitate an overall
increase in the amount of negative
feedback, so phase response will need to
be carefully controlled to ensure
stability. In general, the advantages
outweigh the disadvantages, however,
and it is for this reason that we have
chosen these devices for the ETI-477
power module.

Discussion continued next month.
Turn over for construction details for
the module.
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PROTOTYPE

A) Overload recovery test. A 1 kHz sine wave input driving the module into
amplitude overload (clipping). Note the amplitier remains stable when going
into and coming out of overload.

B) Total harmonic distortion measurement (AWA model F242A N. & D.
meter). Lower trace is the 1 kHz, 10 W RMS output from the module. Upper
trace shows output of the F242A, which in this case is at the limit of reso-

E) Spectrum analyser again. The peak on the left shows the fundamental:
20 kHz, 10 W RMS sinewave from the module. The second harmonic dis-
tortion is just visible above the noise (arrowed).

1) Square wave response at 10 kHz. Top trace is the input. The glitch atter the
rising and falling edges Is due to a fault in the square wave generator. The
harmonics produced, however, are well above the cutotf frequency of the
input RC filter on the module. As a result, the outputis a perfect band-limited
square.wave (lower trace).
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lution (around 0.002% THD).

F) Intermodulation distortion proved as difficult to measure as THD, being
below the resolution of most test equipment. A 50 Hz sine wave was mixed
with a fundamental frequency in a 4:1ratio. The fundamental was then
varied over the audio range. Intermodulation products were not apparent for
all frequencies below 7 kHz; i.e: less than 0.002%. This photo shows the IM
products produced around a 7 kHz fundamental. Note they are just visible
above the noise. This represents an IMD figure of around 0.004%.

K) Oscilloscope photograph showing the error signal (top trace) in the
negative feedback loop in response to a 10 kHz square wave drive producing
20 V p-p into an 8 ohm resistive load. Note that the error signal does not clip.
This is a good qualitative indicator that the amplitier is free of transient-
induced distortion. Scale for the error signal is 200 mV/division.
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C) Total harmonic alstonion, this time at 20 kHz, 10 W RMS output. The D) In order to measure the distortion products of the module it was

amplitier distortion is just becoming discernible above the resolution of the necessary to use a Hewlett Packard 3580A spectrum analyser. This instru-

F242A. Note the ditference between the distortion waveform shown here and ment can display a dynamic range of 90 dB on screen. The noise on the

that shown in B. THD here is around 0.004%. bottom of the trace here is around 0.002% of the fundamental. This photo
shows the fundamental 1 kHz, 10 V RMS input from the module at far left.
Notice that the distortion products are not visible above the noise. The
THD/trequency curve shown elsewhere was obtained by fitting passive
notch filters to the input of the 3580A analyser to increase its sensitivity. The
limit of resolution of this technique obtained in ETI's laboratory is around
0.0003%, being the distortion generated by our AWA G233 sine wave
oscillator!

G) Square wave response of the ETI-477 module. Top trace is the 100 Hz
input. Bottom trace is the resulting 20 V p-p output into an 8 ohm resistive
load. The slight tilting of the output square wave occurs because of the high
pass filter on the module’s input and is therefore not a fault.

J) Oscilloscope photograph showing the module's performance into a reactive load. At left is the output waveform of the module, driven with a 10 kHz square
wave. Output load is 2 uF in parallel with 8 ohms. Note that there is no sign of oscillation or instability. This is a very strenuous test as normally the reactive
load would exhibit a series resistance which limits the charge and discharge times for the capacitance.

The photo on the right shows the output waveform from the module, again driven with a 10 kHz squarewave, the load this time being a 3 mH inductor. Again,
the amplifier is totally stable. >
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Overlay for the copper side of the pc board showling components mounted on this side.

LA B R

Construction

The construction of the power amp
module is not difficult since all the
components are mounted on a single pc
board. Since the design employs a fairly
large amount of negative feedback, the
pc board pattern is a critical factor in
attaining the maximum theoretical per-
formance. It would be virtually
impossible to achieve the same
performance if the pc board pattern
were altered, without recourse to a
distortion analyser with a sensitivity of
at least 0.005% and a very good spec-
trum analyser. The pc board pattern
shown ensures freedom from earth path
interaction and therefore does not
degrade the distortion performance of
the design — but more about that next
month.

Commence construction by soldering
all the resistors onto the circuit board.
The OR22 (0.22 ohm), 5 W source re-
sistors in the output stage get warm if

L) A more rigorous test shows the magnitude of
the error signal with 10 kHz drive giving 20 V p-p
output across a 2 uF capacitive load. As before,
lower trace is the module’s output. The upper
trace shows that, as expected, the error signal is
much greater than with a resistive load, but still
does not clip. This could safely be considered the
worst realistic load from the point of view of TIM
production. Scale for the error signal is again
200 mV/div.
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the amplifier is operated for extended
periods at high power. They should
never get hot enough to burn the circuit
board, since any fault capable of causing
this much power dissipation should
blow the supply fuses first. Neverthe-
less, it is good construction practice to
space these resistors a few millimetres
off the surface of the board. The 4.7 ohm,
1 W resistor R29 should definitely be
spaced off the board since it will over-
heat if a fault condition should cause
oscillation of the amplifier at high
frequencies. Do not mount the four
100 ohm resistors R21, R22, R23, R24 at
this stage. These are mounted on the
rear of the circuit board and are best left
until after the MOSFETs are mounted.

Solder the four pc board fuse clips into
the board next. Now mount all of the
capacitors, with the exception of C7, 8,
10and 11. Once again, these mount on
the rear of the board. Make sure the
electrolytic capacitors C1, C5, C12 and
C13 are inserted with the correct
orientation as these are polarised com-
ponents. Mount the 1N914s and zener
diodes, taking care to orient them
correctly. Solder the trimpot RV1 into
place and then the small-signal tran-
sistors, Q1, Q2, and Q13.

Next step is to mount the six voltage
amp transistors, Q3 through Q8. These
are situated on the pc board in two
parallel rows, each row with three
transistors. In the prototype modules,
these heatsinks were constructed from
two pieces of aluminium, as can be seen
from the photographs. The transistors
are mounted using 6BA bolts, each
passing through a pair of transistors.
This forms a very strong assembly
which can then be soldered onto the pc
board. Insulating mica or plastic

g
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washers should be used between the
metal side of the transistors and the
heatsink strip, using a small quantity
of heatsink compound between each
mating surface. When this transistor-
heatsink assembly is completed, but
before soldering it into the circuit board,
check that each transistor is effectively
insulated from the heatsink. Using a
multimeter on the resistance range,
check for shorts between the centre lead
(collector) of each transistor and the
heatsink strip. Note that the bolts
through the six transistors are auto-
matically insulated from the metal rear
of the transistor by the plastic body of
the device so no additional insulation of
the bolts should be necessary.

Before mounting the MOSFET output
devices it is necessary to make the heat-
sink bracket. This is cut from a suitable
aluminium extrusion. The pc board has
been designed to suit extrusions with
one of the sides at least 40 mm wide.
The transistor mounting holes have
been placed so that the heatsink
brackets used in the ETI-466 300 W
module are compatible, although there
will be some unused holes.

If you are making your own heatsink
bracket, drill the holes according to the
drilling template and make sure that no
aluminium chips or burrs remain
around the holes. This is best done with
the use of an oversize drill bit (about
13 mm). A couple of twists with the drill
bit will put a slight chamfer around the
hole and remove any rough spots.

The extrusion used really needs to be
selected to be compatible with the
particular heatsink that suits your
application. Next month we will use two
of these modules as the basis for a high
quality stereo power amplifier with thep
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PARTS LIST — ETI 477
Resistors all 2 W, 5% Capacitors Miscellaneous

Sl i e e I 470k Cil 1 e b i bk e 47u,25 V electro ETI-477 pc board; four pc mount fuse clips; two
RRAT e 47k C2 ..o, 1n greencap 3 A type 3AG fuses; one plastic bobbin (from
RAlrnsanadal o ol 10R CBY [osailinh s on,e 4 330p ceramic or mica P26/16 potcore, or similar); one metre of
R4,R16........... 1k C4,7,8 ..cin..s 470p ceramic or mica 0.8 mm dia. enamelled copper wire; two strips

C5 ... 100y, 25 V electro of 20g aluminium, each 15 mm wide by 47 mm
RS ... 47 CB Vgt mae. 10p ceramic or mica long (for voltage amp heatsink — see text);
A8 R20,........e 471 G0N i i oo 220n greencap 155 mm length of 40 x 12 mm aluminium ex-
R7,10,13,18..... 270R (U RV — 47n greencap trusion for heatsink bracket (see text); assorted
R8 1ot 10k G121l o 100u, 63 V electro nuts, bolts, hookup cable etc.
RY, 14,19 ......... 20k ety o - 220p ceramic or mica _—
R12Z.............. 33 Price estimate
R15,21-24 .. ....100R Semiconductors We estimate that the cost of purchasing all the
RV =l siues, B8 39R DR - N R 1N914 or similar components for this project will be in the range:

2D1,2D2 ........ 12 V, 400 mW zener $62 - $68
R25-28 .......... OR22,5W Q1,213 .......... BC550 :
A=, b LB 4R7,1W Q3.478........ BF470 (exclud!ng_healslnk and power supply)
RBO . il . ¥ 1R, 1W QS' 6' g BF469 Note that this is an estimate only and not a
B8] - sl S 150R Qs 10 ... .. 2SK134 recommended price. A variety of factors may
oL SR B 250R trimpot 01'1 Sl 2549 affect the actual price of a project, whether bought

- T AR as separate components or made-up as a kit.
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General diagram for mounting a TO3-cased device
to a heatsink bracket and pc board assembly.

final specifications for the heatsink
bracket. We will also discuss the
problem of power supplies and the
special precautions that should be
taken to ensure good earthing to ob-
tain maximum performance from the
modules.

After the heatsink bracket has been
drilled, the MOSFETSs can be mounted
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onto the pc board. The bracket is held in
place by the output devices and an
‘earthing’ bolt that connects the bracket
to the 0 V rail (see overlay photo). The
bolts holding the MOSFETs in place
make the electrical connection to the
source of each device, which is connec-
ted internally to the case. The bolts
must be insulated from the heatsink
bracket. Use a piece of spaghetti or
heatshrink tubing cut to length such
that the bolt will nowhere touch the
heatsink bracket (see the accompany-
ing TO-3 assembly diagram). Slip these
into the holes in the heatsink bracket
before assembling the MOSFETs.

Smear heatsink compound on one
side of each of four mica or plastic TO-3
insulating washers and put them in
place on the heatsink bracket. Smear
heatsink compound on the under side of
each MOSFET and put each in the
correct place and secure them with
bolts.

The output assembly should now be
checked for shorts. Remove the earthing
bolt first. The resistance between the
case of each MOSFET and the bracket
should be checked with a multimeter. If
any device shows a short to the bracket
it should be disassembled and the short
found. Usually it is necessary to replace
the TO-3 insulating washer as most
faults of this type are the result of small
metal burrs cutting through the washer
when mounting the device. ’

Once the MOSFETSs are mounted, the
last passive components — resistors
R21, R22, R23 and R24 plus capacitors
C17,C8, C10 and C11 can be mounted on
the rear of the circuit board. These are
positioned on the rear of the board so
that lead length is kept® as short as
possible. Cut the leads just short enough
to mount the components.in place. The
accompanying photograph shows a
close-up of these components on one of
the prototype modules.

Set-up procedure

The recommended supply voltage for
the modules is around +/— 55 V. With
this voltage and reasonable supply
regulation, the module will deliver
around 100 W RMS into a nominal
8 ohm load. The power supply will be
dealt with in more detail next month,
but before applying power to the
modules the following set-up procedure
should be carried out.

First, re-check that the output devices
are not shorted to the heatsink bracket.
This is best done with the earthing bolt
removed as mentioned earlier. If no
shorts are found, replace the earthing
bolt. .

Do the same check for shorts between
the six voltage amp transistor collectors
and their heatsinks.

Check the polarity of all polarised
components. It is often difficult to tell
one end from the other on diodes since
the markings are easily rubbed off. If in
doubt, check these with a multimeter.
Wind the wiper of the trimpot RV 1 fully
counterclockwise (least resistance). This
ensures no bias is applied to the output
stage. Now, remove the fuses from the
pc board if they have been fitted and

replace them with 10ohm, % W
resistors.

The module can now be connected to a
power supply.

Make sure the power supply connec-
tions are sound, with good solder
Jjoints. If you have access to a current-
limited bench supply it is best to connect
the module to this for the set-up and
initial test. If you can do this, set the
current limit to around 200 mA. Do not
connect a load to the output of the
module at this stage.

If the power is now turned on, the
current through the two 10 ohm re-
sistors replacing the fuses should be
low. If these resistors start to smoke,
this indicates a fault condition — turn
the power off immediately.

If all is well, connect a multimeter
across the 10 ohm resistor in the
positive rail fuse holder and slowly wind
the trimpot RV1 clockwise until the
voltage measured is 1 V. This will set
the bias current in the output stage at
100 mA. If the current sets up correctly,
measure the voltage between the
speaker output and 0 V on the power
supply. You should see around £25 mV.
If you only have an analogue multi-
meter, this voltage may be too low to
measure; in this case it is sufficient to
show that the outputisat 0 V.

If there is a fault in a direct-coupled
amplifier like this, the output will
usually be driven hard toward one of the
supply rails and this is the reason the
load should not be connected until these
initial tests are done. Remember that
50 Vdc across an 8 ohm load equals a
power dissipation in excess of 300 W,
which would instantly destroy any
loudspeaker!

If the module passes all these tests, it
is safe to replace the fuses and connect a
load. Make sure the power is off before
removing the 10 ohm resistors from the
fuse holder and allow time for the power
supply electrolytics to discharge. There
is 100 V between the fuses and this is
sufficient to cause electrocution. Be
careful when working with high power
amplifiers. ®
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MATERIAL 40 x 12 x3" ALUMINIUM ANGLE EXTRUSION

Drilling details for the heatsink bracket
assembly. All dimensions are in millimetres.
Suitable aluminium angle stock is available
from Alcan Handyman stores.

View of the voltage amp transistors and heatsinking assembly. In the
prototypes we used two 20g strips of aluminium, each 47 mm long by 15 mm
high. This is the minimum size we would recommend and brackets measur-
ing 50 mm long by 30 mm high are preferred. Centre-to-centre drilling
dimensions can be taken from the pc board {page 113), measuring between
the collector pins of each transistor.

achieve the performance we obtained
along with a complete description of
how to build a stereo power ampli-
| fier. This will use a heatsink as a
] front panel, manufactured exclusive-
ly for ETI — don’t miss it.

For precision soldering
Light weight. High power.

ADCOLA STANDARD
No frills. Just high performance

3mm S30 5mm S50

Fitted with

non-seize tips' ” 3
Z ADCOLA DUOTEMP

Temperature control at

your fingertips.

3mm D 30 5mm D 50

Fully automatic
‘THERMATIC’
also available.

fa]
o
%) From your radio parts supplier or

Royston Electronics
A AW Nsw 0217095293 QLD. (07) 391 8011
VIC. {03)5435122 S.A. (08) 426655
TAS. (002) 342233 WA (09) 381 5500
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SWANSTON STREET

LONSDALE STREET

DOWN-TOWN
CAR PARK

LT LONSDALE ST AONE WAY

MAGRATHS

208 Little Lonsdale Street, Melboyrne 3000
Phone 663 3731

- SOUTHWEST TECHNICAL
1T PRODUCTS CORPORATION
= OF AUSTRALASIA

6809 Computer w/128K Memory
6809 Computer w/56K Memory
6809 Computer w/8K Memory

6809 Computer Kit w/8K Memory
S/09 w/o Processor or Memory Card
. Terminal w/Monitor

. Mini Floppy Disk System

Mini Floppy Disk Expansion Kit
Disk System w/2.5M Capacity

technical systems
consultants, inc.

FLEX SUPPORT SOFTWARE

Extended BASIC
Standard BASIC

6809 Diagnostics Package
Text Processing System
Sort/Merge

68000 Cross Assembler
6809 Cross Assembler
6809 FLEX Utilities
6800 FLEX Utilities
6809 Debug Package
6800 Debug Package
FLEX for SWTP¢

'FOR ALL YOUR ELECTRONIC COMPONENTS |




NDIGITAL—AMI—SIGNETICS SILICONIX VERO—EDDYSTONE —ATC— BOURN PHILIPS—”

YES! WE ACCEPT BANKCARD. All
prices valid month of issue. Heavy
items sent Comet freight forward.

Mini .00.
289 LATROBE ST. MELBOURNE. 3000 it Aol

PHONE (03) 602-3282, 602-3836. TELEX AA37758 LSTRON. FOR HEAVY ITEMS.

OUR LOWEST PRICES EVER! RUSH FOR THESE FULL SPEC.
PRIME 1.C’'s WHILE STOCKS LAST

2716. 450ns Single 5v Supply .$10.95 ea. 8BIT MPU'S
2716. 200ns Single 5v Supply .$19.50 ea. 6802
AR 0] ISR, . . 6808
2114, 300ns

RISTON 3000 COATED
FIBERGLASS BOARD
SINGLE SIDED

G D03

2708. 450ns.. 6821. 66! .

4116. 200ns.. 6840 9" x 6" ..

Z80 CPU. ... 6845 12" x 12"

ZBOA C.P.U.. 6847 DOUBLE SIDED

ZBOC.TC.... 6850 (620 S A R —— -
Z80A C.T.C... 6852 .. 6"-x6"...........

Z80P.1O. ..... (e e T o

ZBOA P.1.O.... 12" x 12"

280 SIO/O .......ccouvnee Full range of chemicals available.
ZBOA SIO/0....... BB T7HE o demeets s ol e B .$62.00 ea.

Z80 SIO/N ... ..$38. »

ZBOA SIO/N ... $49.90 ea.

280 SI0/2 ... s 338.67 ea.

Z80A SIO/2... $49.90 ea.  ALL PRICES PLUS 15 PERCENT SALES TAX IF APPLICABLE.
Z80 SI0/9 ..... ....$38.67 ea.

ZBOA SIO/9 $49.90 ea.

SUPER BUY!

| NEW JIFFY BOXES
: MINI PCB RELAY

New Snap-In PCB Design

PCB's Stide
Vertically Into Card  UBI § $1.69 + 25¢ tax. >

Gul..gr.:e?'aonds wil yB2'$ $2.56 + 38¢ tax. contmurs st e

D $1.35 + 21c tax E BL/.« $1.26 + 19¢ tax
No more g -

Expensive
Spacers etc! uBs $0.81 + 8¢ tax

# 8-12 V DC operation

* 225 OHM coil resistance

# Silver change over (S.P.D.T.) contacts
handle up to massive 2 AMPS @ 24 v DC
or 100 V AC

* Mounts directly on to PCB

* Ideal for many applications

Ee=—— e

DE-SOLDERING || RACK MOUNTING

Removes solder from PCB's etc by capilliary h<\\
action. A must for removing IC's etc {

g

BOX © 1 em
SRE i DELUXE
% UALIT
Y & §3§p?.eo‘!~'sLn PACK METAL
! EASY TO ASSEMBLE CAB|NETS

FITS STANDARD
48.3 CM RACK
(19 INCH)L $34.75

+ 15 percent tax.

Beautitully made with aluminium base and
18 gauge covers. Fitted with rubber feet
louvered for ventiation with attractive two-tone
tinish. These make excellent cabinets for power
supplies. switch panels. remote control units and
manv other apphcations

Hobbyist and handyman

a - SPECIAL PREQUINCY COuNTEe, ,, 102 x 56 x 83 $2.17
Weller solder ING IPFON | 2N3055 Transistors S PULSH Grigaroy YOUTMITER ! g - % x :g ssg.:;g
. 55¢ ea. For all the details on Hobby-Blox call or 184 x 70 x 160 $4.30  Plus 15 percent tax.
Professional quality {Australian Made) + 15 percent tax. write for your free catalogue.

*Stainless$teel barrel
“Ideal for electrical and electronic projects and repairs.

BULK BUY ON
PARTS DRAWERS CABINETS

(16 DRAWERS) THERE WILL NEVER BE A CHEAPER TIME

25 watt <

— XINODITIS — SOILIANDIS — WIV — TVLIDIA NHILSIM — YTOHOLOW — SYXIL —HOILNAS — NOIHIAVH — vOH — 13 UNI

. 2 TO RE-ORGANIZE YOUR WORKSHOP.
S # Stackable — raised rings 7
prevent siip
# Compact — ideal for workshop
$9.75 # Clear view drawers — see at a $5.95 ea.

glance what they contain
i # Useful size — each drawer may
tax exempt ‘ be divided up into 4

exempt
$6.84 inc. tax

compartments — 1 divider per 8 ohms 5" Hornspeaker.
} Special offer. Srawar iNpiovided » $10.86 + $1.63 tax \deal for P.A. use.
Stand only $5.75 # Strong plastic cabinets size . : : Weatherproof.

— A3ISNIV

300(W) x 180(H) x 144(D) (MM) COMPLETE SET

USON —A&R — NATIONAL - FAIRCHILD SPECTROL — AMPHENOL — UTILUX — SYNTECH — ADCOLA -



NEW KITS

NEW PLAYMASTER STEREQ AMPLIFIER {Ses EA Jan)
Sea below for full detaiis of this excrting new kit!

Indinadual Special Parts:

PCB {f glass) Cat H-8386

Power Mosfets |25K133 & 25448 prt. .Cat Z-1818

$9.95

CYLON VOICE {See EA January)
Cat H-8387
Cat Z2-6820

PCB.
XR-2206 IC
All gther parts are nomal stock bnes.

$2.50
$5.80

AUTOODIM {Ses EA Jan}
PCB {avail med Jan) Cat H-8388
All other parts are nomal stock bnes

$3.50

ETI MOSFET AMPLIFIER MODULE (See ETI January)
PCB [availsble mid Januery) Cat H-8633 $9.95
Power Mostets {low cost medi
power types. as above)

i
Cet 21815

SELECTALOT (Ses EA Decesmber)

PCB Cat H-8384 $3.00
All other components are normal stock lines

AC MILLIVOLTMETER
PCB Cat H-8385 $2.25

All other componerts are normal stock ines

SYSTEM B80/TASB0 INTERFACE {See EA Nov)
PCB Cat H-8383 $1.90
Al other components are normai stock hines.

PLEASE NOTE: ABOVE PROJECTS AND PRICES ARE
SUPPLIED FROM MAGAZINE'S ESTIMATES ONLY.

1 8 kit you want to baild is not histed, Ihe paris may be sveilabls anywsy.
Check the Dick Smith Catslogusl o« call in ta yous nesrest Dick Smith stors.

$15.00 pr

$15.00 pr

PARTS FOR | WIN A SYSTEM 80 COMPUTER!

® OR A SANYO CASSETTE DECK

©® OR A TELEPHONE ANSWERING MACHINE
® OR ONE OF 100 BOOKS!

Seen our Unbeliovable Discount Sale Made ye? There should be 3 copy in the maganne!
As wed as 8 pages jn-packed with unbeievable bamgans, you'l also find detads of o Wholssale
Give-Away! We're grvng away amost S1800 worth of przes - and entry is abokstely free! You don'|
even have 10 buy anything io enter — just fll out the entry from and pos? t 1o us. or drop i to your neravest Dick
Smith store or partcipating re-seer. YOu Could be a winner!

1 the mases {or e coupon) has akeady heen pnched, puriomed of othenweie (isappeared. YOu Can get another
copy of the maser from your nearest Juck Smitr store. Mad Order Centre or participating - seve

A

FuLL DETAILS
[N THE MAILER

FREE

THIS MAGAZIN

E!

Permit TC80/1362

4" TRIBAND
<Y BeAm: TH3JR |

/MT -— 3265

0K = you've comanced us. We are going to re-ntroduce
the supert HY-GAIN THIUR 3-bang beam We thought
you didmt want R any lomger bt youve coertamdy
comanced us otherwise! And we beleve our pncs is as
00 as you'll find anywhere. remeinber, this s a true Hy-
gon THIJR NOT an imaton! Cot. D-4304

Q" COMPUTER

Even it you own » very mediocr.

GRAPHIC

‘%..,_

Easy fo buid, easy ta tt. easy to usel
The graphic equaliser can adjust E“’"En 1]

indnadual bands of trequencies
9950

both channels to make up for system  §
debciencies, room etfects, and so on,

TWANT T0 RADICALLY IMPROVE YOUR HI FI? |

Add o Pleymaster Graphic Equalisar snd Graphic Analyser 1o your system You won't b

EQUALISER | lMHHW

Budd now and save! Cat K-3500 1mpgR SLEEVE SOWN 1S OPTIONAL AT EXTRA COST:
FOR THAT PROFESSIONAL LOOK: ONLY $8.50 {Cat H-3113)

9 the dilaranca thay mehe 10 your hi t#
money replacing the whals thing?

GRAPHIC
ANALYSER

To get the most from an squaliser,
You need o0 know where your system
deficiencies and room effects are
The analyser telis you! So you end up
with cleai, pute sound' And thes
superb hit aiso doubles as g LED level
Meter. looks good, works really well!
Cat. K-3510

NIT NORMALLY SElLS FOR

NOw $g§gsoil

CASSETTE
BARGAINS!

We've made » HUGE SCOOP PURCHASE of
world renowned Memoiex brend certsfied digrtal
cassettas for computsi deta recording. These are

150-IN-1 EXP. KIT

COMING NEXT
MONTH a abn

This is it: the superb new Playmaster Power Mostet

Stereo Ampiifier, as described in the current issue

of Electronics Australla. it's the latest in the

incredibly successful series of Playmaster amplifiers

{over 10,000 Twin 25's & Forty/Forty’s bullt!) but

this one really has eve

[ ] Statrof-ythrlﬂ z‘oﬂlﬂ MOSFETS

® Low-noise FET input preamps

® Over 30 watts per channel output!

® Speaker switching plus loudness &
muting controls

® And a brand now professional styling!

et manth - youbulh ”"’5‘:{ ;"’W

one of the old Playmaster
Amplifiers, NOW is the
time 10 up-grade your
hi fi to the 1980'si
Complete with owr famous
step-by-step  instruction
manual.  Cat. K-3610

SlssﬂﬂJ

opsTans wih aenteg
Housed n heavy protective case
Cat K-2030

o
s3gs!

SOLAR CALCULATOR

Amarng' Nu battenes at all — even
works rom indoor (fuoro) ights
Save a bundie now. Cat 0-3050

126

protessionsl quality (we've used them in out
$25000 compnensed photo-typssstisr and they'rs
perfect) Thase cassettes are saliing for j08S
than half our normel computer cassette prce —
and they rs much longed Hurry — this is definftety o
onge=only ofter. Buy now and save » fortunel

SIMILAR f
TAPES
SELL FOR |
$12.00
EAC

Ca X-3501

\)

Sﬁl 995

OUR

PRICE: 950!"

FT902D — WITH
NEW WARC BANDS

wore in stock Mowever, not sl ilems may be a1 sl

WATCH
THIS
SPACE

Each month, we're giving you &
REAL special: something that is
actusily BELOW COST!

This month's special is in the
stores now. cell in snd lind out
what it is. Next month.. we'll tall
you what you missed out on!

Cat D-2853

3]]7 00

Moast amatsurs dream about a nig liks ths now
he dream is within your reach All mode. dwgital
teadout, new WARC bands factory fitted

this superb transceiver reprasents the absolute
stala-of-the-et in amatewr communicetions!
Don't forget: we offer tarms (to spproved
personel customers) and Bankca

AND ALSO NEXT MONTH . ..

With a little luck {(and if Melbourne weather
permits . . |} we plan to open our brand new
Springvale store on February 1st. We're really
excited about this store: it's the first store we
have buitt from scratchl So slectronics enthusiasts
in Melbourne’s Eastern Suburbs will have the
very best in electronics.

Olck Smith Elsctronics

Cnr Oandenong Road and

Springvale Road,
Springvale.

(Watch your iocal papers for the
grand openingl)

MAJOR DICK SMITH RE-SELLERS:

ATHERTON, QLD: hhllllnn Radio Service
2 Joch Strest Phone 912 017

BENDISO, Vic: Sumner !Iu:lmnlcs

95 Mirchell Straet Phons 431

BLACKHEATH, NSW: Gnoﬂuln Elacironics
123 Station Sireet Phons 878 379

BROXEN HILL, NSW: Crystal TV Rentals

66 Crystsl Street Phons 6897

CAIANS, § Thompson lnuvumcnl Services
79-81 Mcleod Strast Phane 512 &

COFFS HARBOUR, NSW: Colts Nnhour Electronics
3 Cofts Merbour Piaza, Parh Ave. Phona 525 684
DARWIN, NT: Kent Electronics

42 Stusnt Highway. Phone 814 748

DUBBOD, NSW: Selekta Sound.

31 Talbragar Street. 826 979

EAST MAITLAND, NSW: East Malttand Electronics.
Cor Laws & Nigh Swrests. 337 327

FAIRY MEADOW, NSW: Trilogy Wholesale Elect.
40 Princes Hwy. Phone 831 219

CAR COSTS BEATING YOU
CDI COULD HELP

@ increass spark energy giving better tuel
combustion

@ Help dirty or fuuied plugs ta fire — increasing
time between plug changes

@ Increase points khe by lowsnng curmenmt
through them — so car stays in tuna longar

@ Giva better cold and hat starts by maintaining
finng voltage dunng cranking

@ Help in wet wasther driving

COMPLETE XIT: (Cot K-3280)
SAVE! was °32%°

NOW: 32500!

Listed below are re-sellers who stock a large propo:

colculuton
batteries i

GERALDTON, WA: KB Elecironics & Marine

361 Msin Temace. Phone 212 176

GOSFORD, NSW: Tomorrow's Electironics & Wi Fi
68 William Strsat Phone 247 246

HOBART, TAS: Aaro Elsctronics

123» Bathurst Steest. Phone 138 232

KINGSTON, TAS: Kingstan Electronics & Records
Channel Court. Phone 296 807

LAUNCESTON, TAS: Advlncuﬂ Electronics

Sa The Quadrent. Phoae 317 07§

USMORE NSW: Dacro Electric

Magellen St & Brusner Hwy. Phone 214 137

MACKAY, QLD: Stevens Electronics

42 Victoris Strast. Phone 511 723

MARYBOROUGH, QLO: Kelier Electronics

218 Adeleids Strast Phone 214 583

MORUYA, NSW: Coastal Electronics

43 Vuican Straet, Phone 742 545
MT GAMBIER. SA: h

9 Elizabeth Strast Phone 256 404

MUSWELLBROOX, NSW: Silicon cnlp
Suite 3. 98 Bridge Sirest. Phone 43 10

N!WCASTLL NSW: Elekiron 2000
181 Whart Road Phone 762 644

ORANGE, NSW: MIW Electronics
48 McNomara Strast. Phone 626 491

15 Esst Sweet. Phons 21 052
SOUTHPORT, QLD: Amateur's Paradi
121 Nereng Strsst Phone 322 644
TAMWORTH, NSW: Sound Componen
78 Brisbone Straet. Phone 881 383
TOOWOOMBA. QLD: Hunts Electronic
18 Neil Strset, Phone 326 344
TOWNSVILLE, Qid: Tropical TV

49 Fulham Re, Vincent Village Phone 791 421
TRARALGON, VIC: Power'N'Sound

15 frankiin Street Phone 743 638

Com

MOOMBOSS* BARGAINS.

-)D no Great fun foi the beginner: huge
x ﬂ‘ number of practicst electronics STATION
Supphed.

PLEASE NOTE:At time of going 10 press. ail thess ems

Plesss ring store to check Prces apply only whie siocks et S 29

Why wasts money? Check out your
batterdes betors throwing them out They

DICK'S
PLUGPACKS

Thousands of hapgy motorsts are saving monsy with 3-8-9V @ sms. lorger
CDt. You could join them! A Capacrtor Drscharge ignion Za 200mA esnnetts tec:
Systen could do ay — of &l —~ of tese M your car b ote. Screw

@ Polarity revarsible
@ 4-way connector

Ideal for ali small elactranic spplisnces — adios.

WAS §9.50...

NAMBOUR QLD: Nambour [Ieclvnnlc Shop
hop 4. Lowan House. Ann St Phone 411 604

MISSED OUT ON
MAILER BECAUSE OF
SPACE SHORTAGE

CODEMASTER

A game that wil sharpen your mwnd!
Based on logk and intuion. find the
answars from the clues provided
Cat X-1140

29 522
STOPWATCH/TORCH
Amazing vahe (uartz accuracy
stopwatch with fap hmng efc
{great for sports peopie) with 8
bufi-in torch as weil And look at
how we've stopped the price!

Cat X-1043
525%

BASE

mic

Just what you need hwr amateur
rado. C8 statons, even PA use
Ampitfed mic, with metes. C-1112

F5" s goo

CLOCK MOOULE

It may be 8 superseded type. but R
st knows how fo ol the fime!
Comgiete clock works. on pcb. With
data Cat X-1052

3750

ON'T THROW AWAY
GOOD BATTERIES!!

NO OZONE:
JUST GOOD

stores.

might still have plenty of Iite
lett in them! This chachs ail
stondsrd sizes. plua
tuses. globes too!
h:v o use
Q-1528

Modical authonties tetl us how good
nagetive ians are for us: the sffect is
Just lika bemng nesr s mountewn wtertsil
But bewers. some generators produce
dangerous ozone loal

Not this ong: checked by the Unmversity
of Naw South Wal producas safe
snd bensficial ne ons ONLYV
240V operated. uses virtuslly no power!

NEED MORE OOMPH?

This brithant 3-6-8-12 volt powsr supply

pushes out 8 masseve § amp
idesl tor sl thoss high

curtent appheations such

B\ weve sow
ﬂ’ HUNOREOS

® =——= OF THESE!

3. toys, etc. Saves you s fortune in
in 8 shori ime Veluel  Cat. M-9526
NOW ONLY

$6.90

rtion of our range. However, we cannot guarantee that they will

(Note: NOT
 plug-pack)

have any or all of the items. or at the same prices, as those advertised on these pages

Electronics WAGGA. NSW: Wagga Wholesale Electronics

82 Forsyth Stre

WINDSOR, NSW: Hawkesbury Electronic Centre
111 George Strast. Phone 773 411

WODONGA. VIC: A 3 M Electronics
86 High Streer, Phone 244 588

WHYALLA NORRIE. SA: Mellor Enterprises
Shap 2. Forsythe Street. Phone 454 764

WOULD YOU LIKE TO BE A
DICK SMITH RE-SELLER?

How would you like to join the ‘hundreds of successtul
Dick Smith re-sellers, spread right across Australia?

ROCKHAMPTON, QLO: Purely Electronics

38
s
H

¥f you're interested, why noi give our wholesale division a
call — Sydney (02) 888 3200, 9AM — 5.30PM weekdays
it could be the start of somathing big



NOW IN STOCK!

SUPERB 15MHz DUAL BEAM
CRO FROM HITACHI

Yeosl We searched the world to bring you this i

N BUILD ONE OF THESE
b soumss | | BARGAIN KITS

CHANNEL DIG. PROP. o P
RADIO CONTROL??? ?ﬁ'r'inwmsni 0‘06 2R

outstanding velus for money! This superb example f 88 ? Yos! it's anothes bl angort bargan from
of state-of-the-art technology gives you an ff Dick Smith Where shse can Get e of those annoving ntes- stadon whstes fom
you find such
ing set of ifications for the money: e yous e, Thes 9k whvstie e s just the g

wcradible vaus We've 5okl handeads of Mﬂ © do & Easdy added 10 mast b i ampbhers sunts

19"
these and smal wunder' the new stabon separafions Cat K-3496 $1 450
@ X-Y operation

For under $100, you get the 3 channat ﬂw
§-e ; st e e v, VT — e
) yly DICK'S OWN BUDGET CROJ iis s scavos ~ e ®ee AUDIO MIXER
. . 1
E [ L A really verstatle mixer. ideal for all

H o e FOR HOBBYISTS! e 500 g e A
ications, including move)

® 8 modes of vertical deflection opsration! Wanrt o quaity CRO o1 o budget pnce?
sound' Has sutotade. VU meter & tone
6 5MHz CRO ™ e for e g
ALL THIS s6 3 8 oo ok ""‘c”.“;;’m COMPARE THE PRICE ELSEWNEREN U™ X-1230

Weve sod hudreds of this qualty
aI.K-J: s (3 00
FOR ONLY ) | s199w HARD OF HEARING? e 42535

Thus could be the answer o telephone MOHSE KEYER
FREE DATA sHEH All_c“AN N El ampither’ Just stk the suction to your For 1eally fast Morse code speeds, most
AVAILABLE FOR THESE TV ANTEN NAS

phone (no electncal commection, so If's amatews use a Keys. Unt now, |t was
Fu:”l”c lm: 1 With the now chonaels in Sydney

® Dual beam capability
@ High sensitivity: (1mV/division)

quite legal) and it wil ampidy anythng those who could aftord them! Build your

you say 88 well as anythinyg bewng saud own and save & toune! Has inbut
So # is deal fu “conference otype mandor, vanable speed. eic A bargam

& Molbourns. yow're probably

Finding the sid ontonas jest o't ™

up & screich Fa the prabiem

e J i g S K0 g3 o 32950
T e e

price

Know someone who wanis to lean

Mashes olf by ttaeifl And we have o bend artewas hom Oich Seweh 0-2-7-9-10  mespiion Morse? Maybe even you? Busd this
specislly prepered date sheet piviag the s] 50' i metro & near rge areas

Yos. Flashing LEDs! An emazing bresh-

TWO NEW BARGAIN

CALCULATORS:
BUDGET POCKET/
LCD METRIC CON- PURSE CALC.
VERSION CALLC. A
BIT

Cat X-3472

umple and economecal code practice
LED specifications, plus 7 experiments:'s Ca 1-4022 oscillator, Code fs prnted on 1op of td
circuite using thom in different ways: 3

wven ways 18 maha 8 canventions! green Cot 24000 s3450 3o If's easy 1o learnt {Key uxtra)
LED Aash shtemately with the (ed Aashing T iy oo e ’-5“ s 50

LEO! {Date shkest svailoble at all stores) osas 75 ot Une o0& o s 50 1
e in==e 354 AMUST FOR EVERY

sTRICTLY i —— e,
e UEANERA = nmy ciy MEKITBUILDER ... [ i

Do you suffer from burnd fingers when soiderng

standerds  Adustatie drectwty 0 2 -

L

‘COGNIVOX' FOR
THE SORCERER:

standwd 300 ahvn rbbon,

PCB's? Your toubles are over wath this unigue

solderng station from Oick Smith Not only does it

hoid the PCB fumky and securety at any angle you want #‘i
wo_Cat L-4028 &, your roll of soider and soldening iton are also within

NOW OVEH 320 OFH easy reach IT's mounted on a heavy cast base so it

‘Cavmx’:;m-m'wmw”w-:‘-dhv-ﬁv: Dear CIlltOIllel‘l, NOT ENOUG" Tv 0" FM wont tp up. leaving you both hands hee o
mm:;::d‘::,m:wmm;zm Quits aften, the preducts we sdvertide o8 38 slGNAl? AM Plln 'T! ‘D::,";:;:.m;,: .:“:::;bl'l‘ :(:.vdel how you ever s 1 950

voios resporse ary combned i 8 snghe low cost vaice V0 temeat popusier they rwa out within o few deys. Or Add o masthesd smpithier. (1 sodersd PCB's withoul it Cat 1-5700

You et the herdwers necessary (icheing microphone and st il unfersesn circumatances might hoid up goods se m;‘ A "'- M';*‘:-r':-- >

amgified/spaskar; phis 3 B basc diver program. two appicstions [ that advartised lines are ot is the stores by the O S ol >

A NOT & kit al fayeme

program packs (8 programa], twe sophistcatad voce opested wiso  ll time the advart appears. Please do not blams el 0 0 :::.‘:.:. JMM e WANT TO KEEP SOMEONE AMUSED

qames, phss @ talkdng g (comverty your Sorcarsr «to 8 stors mansger or staft they connct solve's doeh [l sapiifior itvel. plus mains powsr ovEn T"E “oll DAYS?

four huncton fosty point cacuator tat talka') strike on the other sids of the werld, or svaniocate  ff susly o surt

ncradibis’ "

iyt Vel oAl e s '9w & shipment that has gane sstray it o el ————— Hor'a o groat ides: 4nd i wor't brask the bank. erther, Give them & copy of

Cat X-3150 What we e iryiag to say ia (hat, H you're sbout 1o O San Dick Smtk's Fun Way Into Elecironics’ — her are two volumes 10 choose
from. Even complete oy cen build 8818 slectronic prejects that

aclually do something! And when they go back to school. they're of
ready for school projects a3 well Elsewhere in this magatzine there's o hull
poge showing you both the ‘Fum Wey books and the kits. Check H sut: you
could solve those holidey borsdom problems very sasily - and stant your
youngsters off on & ceress i slectiomscal
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get into Electronic
Agencies!
wake up Sydney with this

300 Watt Amplifier

Yes, the famous EA designed 300W power amp module. All you
need to add is a power supply & case to bujld a complete 300W
power amplifier. Perfect for stage or home use. Check our prices
on all the options for this amp—power supply kits, cases, speaker
protectors. We've got the lot!

Only 385.00 ¢ pl kit for the dule only)
Transistor Assisted

Ignition
g improves spark s35ooo \

Reduces point war, A
L 92
>

performance, reduces fuel
consumption because your car
stays in tune longer. Includes
heavy duty die-cast case.
?
How’s your stylus?
No more guesswork! Now you know how long
that stylus has been going. This is a fantastic
EA Digital Stylus Ttmer (see EA Oct. 1980 for

deailel B barganstivet 1 $47.98
Light & sound flash kit

Take spectacular
action photos. Suits
any flash unit—fully
variable sensitivity &
delay. See ETI Oct

$26.95 | :

ETI 4000 amp cases

Choice of two deluxe cases to house your ETI
4000 amplifter.
345.00 Rack Mount

‘\\

$55.00
Utilux line connectors

This series of multi-way line connectors is

Wooden sided

The ETI 4000 speakers have set a new
standard for build it yourself audio.

Cabinets.

Fully assembled & veneered.
For 4000/1 per pair $300.00 For 4000/2 per pair $200.00 |

12-way $1.50. They're s0 new we don't eve:

build these superb
speakers & save!

ETI 4000/1 4 way.

3459 pair. 336°paxr.

ETI 4000/2 3 way. ‘
i
|

Note “Freight on” only

st

This superb module out-performs
anything else for a simple to built,

ical, high performance
60W amplifier. Just add power
supply, heatsink and a case of
your choice to build a high

performance ‘mpuf::f; 3290901
ETI 471 module

High performance preamp/control
unit is the perfect mate for the ETI
470 amp. All parts mount on the
PCB for the ultimate in easy

construction. module only 347.90
ETI 471
power supply

Complete power supply for a pair of
470s and a 471. Three versions to
suit any needs and budget.

with standard transformer $47. 90
with ‘C-core’ transformer $57 . 90
with Toroldal transformer $79. OO

Toroidal transtormer
As used in 471 power supply
above. Also suits

ETI 480 or any amp needing %40V

rails. 35 9.90
Dual power supply

Perfect for preamps, equalisers or

lo:hsxpsrimsms
with op amps. % 15V output.
Just add transtormer 39.50
Speaker protector
ETI's proven 455 design. Stereo.

Ideal for use .

with higher powered amps like the

470 series.

4. $26.00
-input preamp

Suits virtually any power amp

needing 1V drive.

Three band tone controls for the

flexibility

needed for guitars, keyboards etc.

PC board and all parts except

power transformer.
$29.50

just the thing for wiring looms in

amplitiers, power supplies—in fact just about anything. And look at these
prices! All are sold as a plug & socket pair. 2-way 75c; 3-way 98¢: 6-way $1.40;

n have a picture!

new Kkits!

150W MOSFET
Power Module

Now you can build a high power amplifier that compares
with the best commercial unit. Using the latest MOSFET
power transistors, this unit can produce up to 150W ms
(on 70V rails) at a distortion level of 0.0005%/ Yes,
three zerces! Because of the FETs inherent thermal
stability, this amp is incredibly reliable—without
elaborate protecti ircuitry. Kit incl fibreglass
PCB, all parts and pre-drilled heatsink bracket. Heatsink

and power supply are additional. See Jan ETI for full
details on this superb module.

$59.90

o
3" digit display, easy [ ]
to build pH meter.

Ideal for pool or fish
tank water testing, or

lab use s79.so
amazing

Join the gold rush with this onl
incredible discriminating metal
detector project from ETI. Features 4
mode operation, ground balance pre 199
wound search head plus incredible
penetration & sensitivity ———

..

ke

t - &
NOTE:
photograph shows unit mounted on
handle which is not supplied in the kit.

Own a microwave?

This simple to Complete
build kit checks any kit only:

;:ﬁr:\%?'leﬁfn for harmful sl4.95-
.

Engine Analyser kit

Keep your car in tune

and save fuel. This

unit measures RPM,

dwell and battery
voltage on any 4, 6 or

8 cylinder petrol
g 998,50
NEW wideband

L]
receiver kit
Four ranges from
broadcast to 30MHz.

Complete kit (see EA
Nov 1980 for details).

<" $68.00

DEAR CUSTOMERS, Please phone us
before coming in to check that what you're
after is in stock and that the price is correct.

Bill Edge and slaﬂj 5




Project 328

Build a LED oil temperature
meter for your vehicle

Knowing your engine oil

temperature can be very

valuable, this instrument employs a readily available
dipstick probe with a thermistor mounted in it as a sensor
and displays temperature on a row of LEDs.

JUST AFTER WWII, one of General
Motors’ vice-presidents located a vir-
tually brand-new Bugatti Royale — one
of Europe’s most sought after collector’s
vehicles and of which a mere thirteen
had been made. This example had run
less than a hundred kilometres since
new and had been stored throughout the
war.

When the engine was subsequently
stripped down it looked totally worn out.
Every single bearing surface was
damaged beyond belief.

Ten years later, GM’s Bedford truck
division began an extended study into
similar phenomena. A striking example
was two truck fleets running similar
vehicles but in dissimilar service. Fleet
1 was in long distance haulage (London-
Edinburgh) and averaged 500 000 km.
Fleet 2’s business was house-to-house
coal deliveries in London’s suburbs.
Their record was less than 20 000 km
between major overhauls!

In the case of the Bugatti and Fleet 2,
the mechanical carnage was caused by
acid build up in the vehicles’ sumps. The
wear was chemical not mechanical.

How it’s caused

When a petrol engine is switched off, a
quantity of unburnt and partially burnt
fuel remains in the combustion cham-
bers. This condenses on the cylinder
walls and drops down into the oil in the
sump. This condensed fluid consists
mainly of water and sulphuric acid.

The acid content is boiled off when the
oil exceeds 80°C (176°F). But if that
temperature is not reached and main-
tained for at least sqme minutes (or if
acid-diluted oil is left in the engine for
extended periods) engine longevity will
be massively reduced.

For most commuters the problem
tends to be oil that’s running too cool
rather than too hot. Only too often an
engine that appears to use no oil is
simply having a regular top-up with
acid!

]

!
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If your vehicle usage is limited to
short runs there’s not a great deal you
can do about it except be aware of the
problem. If you care about it sufficient-
ly, take the car for a good long run (at
least 40 km) at least once a fortnight —
or at least change the oil every second
month regardless of distance driven. At
least you now know why cabs regularly
exceed 300000 km between engine
changes!

Too hot

Apart from its lubricating function,
engine oil ‘washes’ heat from engine
components. Its ability to do this de-
creases rapidly beyond 135°C (275°F).
There is also evidence that some multi-
viscosity oils revert permanently to-
ward the lower end (i.e: thinner) of their
range of viscosity if overheated.

The totally safe oil temperature for
continuous running is 110°C (230°F).
Some oil companies quote 132°C (270°F)
as an absolute maximum. Our

L Ll

USSR TR L X

Phil Wait
Simon Campbell

L LDl

——

Managing Editor's own experience
(whilst with GM) is that, with the ex-
ception of air-cooled engines, 125°C is
safe for continuous operation.

Few modern vehicles suffer from
overheated engine oil (transmission
fluid is something else again though!) A
notable exception is some VWs (particu-
larly Kombi versions) — few can be
driven hard in an Australian summer
without severe oil overheating and the
risk of consequent severe engine
damage.

Overheating engine oil is simpler to
cure than oil that’s insufficiently warm.
Simply add an oil-cooler; obtainable
from most specialist parts suppliers.

A monitor

Most cars these days, with the exception
of Volkswagens, are fitted with some
sort of water temperature indicator.
Often this is no more than a warning
light which hopefully never comes on
during the life of the vehicle, and if it »
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does it’s probably too late to avoid some
engine damage.

Since the coolant temperature is con-
trolled by the car’s thermostat and
radiator it is not a good indication of oil
temperature, or true engine tempera-
ture.

Monitoring the oil temperature is a
much better indication of the engine’s
operating temperature but the problem
is how to measure it. Any temperature
probe will have to be inserted deep in-
side the engine or through the sump.
Accidental loss of oil caused by the
sensor falling out would be catastrophic,
not to mention very expensive. The most
practical way to insert a probe into the
engine is through existing holes, such as
the sump plug or the dip stick hole. In
fact, VDO instruments make ther-
mistor sump plugs and dip stick probes
for use with their oil temperature
meters.

We have chosen the VDO dipstick
probe for our project as it is easy to
install without having to drain the
sump, and the wiring to the probe is well
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The V.D.O. dipstick probe with its associated parts. Full assembly details are given on page 43.

protected in the engine compartment.
The last thing you want is a heavy-fisted
mechanic tampering with wires to the
sump plug every time the coil is
changed.

By the way, we strongly suggest you
don’t try to make your own dipstick
probe as there is too much risk of some-
thing falling off with the severe
vibration and temperature changes ex-
perienced inside the engine.

The temperature display employed in
our project uses ten LEDs in a ‘dot’ mode
(single LED lit at a time) bargraph
display and is designed as a matching
instrument to our LED Expanded Scale
Voltmeter (ETI-326, September 1980).
The display covers the range 70°C to

126°C with the first LED lit at tempe-
ratures below this range and the last
LED remaining lit above this range as
well as sounding an optional piezo audio
alarm. Yellow LEDs are used for the
‘cold range’ to 80°C, when acids remain
in the oil. Green LEDs are used for 80°C
- 100°C in the normal operating range
and red LEDs are used for the ‘hot’
range above 100°C. As we mentioned
previously, some engines operate safely
up to 110°C and may light the first red
LED.

The instrument is easily calibrated
by adjusting a trim potentiometer for a
reading of 100°C when the thermistor
probe is placed in boiling water. Water
boils at very close to 100°C at sea level.

20 OC
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The circuit consists of a thermistor tempera-
ture sensor in a dipstick probe driven by a
constant current source, the voltage across
the thermistor, which is proportional to the oil
temperature, being sensed and displayed by
an LM3914 LED bargraph driver chip. The dis-
play is a series of ten LEDs, the LM3914 being
operated in the ‘dot mode’ so that only one
LED lights at a time.

The LM 3914 is operated at maximum sensi-
tivity, as a 0 - 1.2 V voltmeter, with ten display
steps at 120 mV intervals. An alarm function
(optional) is provided by a piezo audio alarm
driven from the LED that indicates the highest
temperature. Reverse polarity and over-
voitage protection are provided by the zener
diode, ZD1.

g +—

First, let's see how a constant current
source works. Transistor Q1 and associated
components provide the constant current
source for the probe. Figure 1 shows the
collector characteristics of a typical silicon
transistor. They show that, if you hold the base
current constant, the collector current will

HOW IT WORKS — ETI 328
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remain substantially constant for a widely
varying range of collector voltage. Figure 2
shows the general circuit of a constant current
generator. The voitage between the base and
the emitter return (common, the +ve supply
line here) is fixed by the zener diode. Thus, the
voltage across the emitter resistor (Ve) is tixed
at a value equal to the zener voltage (V,) minus
the base-emitter voitage drop of the transistor
(0.6 V for silicon transistors). With a fixed vol-
tage across R, the current through it will be
constant. Thus, the emitter current, and there-
fore the collector current, of the transistor will
be constant. The resistor supplying current to
the zener is generally chosen so that zener
current is five to ten times greater than the
base current of the transistor.

With this circuit, so long as there is about
one volt between the emitter and collector, the
collector current will remain constant at the

chosen value until a ioad of too large a value
robs the collector of its working voltage.

In the project circuit diagram, a LED (LED11)
is used instead of a zener diode. The forward-
voltage drop of a red LED is about 1.6 V and
thus the base of Q1 is ‘clamped’ at about 1.6 V
below the positive supply rail. Thus, the vol-
tage across R2 and RV1 will be 1.6 V less the
base-emitter junction drop of Q1, about 0.6 V,
leaving 1 V. Thus, with RV1 at minimum resis-
tance, the emitter current (and thus the coliec-
tor current) through Q1 will be close to 20 mA.
With RV1 at maximum, it will be about 3.4 mA,
giving a range of about 6:1 variation which is
more than adequate for calibration, yet pro-
vides a smooth adjustment.

As the temperature of the probe increases,
the thermistor resistance will decrease. Since
the probe is driven with a constant current, the
voltage across the probe decreases linearly
with its resistance and independent of supply
voitage fluctuations. The temperature scaie
resulting is non-linear however, because the
resistance variation of the thermistor in the
probe is not linearly related to temperature. A
graph has been provided in the main text.

The temperature range of the instrument,
and therefore the calibration, is set by ad-
justing the current passing through the probe
by means of RV1.

A complete description of the operation of
the LM3914 was provided in the articie on the
Expanded Scale LED Voltmeter, ETI-326, pub-
lished in the September 1980 issue of ETI.
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Project 328

Construction

Construction of the unit is simple and
straightforward, but take a little care
Jjuggling the LEDs into place. In fact, it
is best to commence construction by
mounting the LEDs. We used rectangu-
lar LEDs for our unit, however,

= PARTS LIST — ET| 328 s

Resistors ........... all vaW, 5%
and (= ==y 1kS
LR A T L 47R
RSPl ok oo 0 1k2
TN ....470R
| I SRSy A 3k3
6" gl il o - wh s 1k
R7 g deeliMsl ot 100R
Capacitor
G A s 100u, 16 V electro.
Semiconductors
Loy S = LM3914
T 1 i 18V, 1 W zener
LED1-3,LED 11 .. TIL220R red LEDs, or
similar
LED4-7 . i iha TIL220G green LEDs, or
similar
EEDB= 10 4% oo s TIL220Y yeltow LEDs, or
similar
(Note: LEDs above are conventional but

rectangular types have been used in our
prototype).

Miscellaneous

ETI-328 printed circuit board, Plezo alarm
Sonalert or similar type, VDO temperature probe
dipstick with NTC thermistor sensor (see text).

Price estimate
We estimate that the cost of purchasing all the
components for this project will be in the range:

$18 - 822

(excluding the dipstick probe)
Note that this is an estimate only and not a
recommended price. A variety of factors may
affect the actual price of a project, whether bought
as separate components or made-up as a kit.
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LED1-LED10
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conventional types may be used if you
wish. Note that there are three yellow,
four green and three red LEDs.

The easiest way to ensure correct in-
sertion of the LEDs is to place themon a
table in front of you with all their leads
oriented just as they are to be mounted
in the board. Insert the first LED (red if
you’re working from left to right with
the LEDs facing away from you), but
don’t solder it in place. Position it so that
when you bend it over, the base of the
LED comes flush with the board. Don’t
fumble this and attempt it twenty times
or you're likely to end up with very short
leads on your LED! When it’s right,
solder the leads in place and bend it
back upright. This LED then becomes a
guide for the correct lead length of the
others. Insert the rest one by one so that
they line up with the first LED and,
when the row is finished, bend them all
over and they should all lie flush with
the edge of the pc board. Refer to the
overlay photograph.

The rest of the components can be
mounted, taking care with the orien-
tation of the LM3914, Q1, LED11, the
electrolytic capacitor and zener diode.
The alarm lead is a length of insulated
hookup wire, soldered directly to the
cathode of the last red LED (see the
overlay).

Calibration

When construction is complete, the
display requires calibration. Basically,

SONALERT -
= SONALERT +
+12V
| from FUSE
0 Vtfrom CHASSIS
to TEMPERATURE PROBE

this involves putting the probe in boil-
ing water and adjusting RV1 so that the
required LED lights. The display can be
adjusted to cover a variety of tempera-
ture ranges, but we found the range
shown to be the most useful.

Calibration is best done away from
the vehicle, mainly for convenience.
You’ll need some place to boil water and
a power supply, nominally 12 Vdc, to
power the unit. Connect the thermistor
dipstick probe and the power supply but
keep the probe out of the water to start
with. When you apply power, the first
yellow LED should light. Hold the end
of the probe in the boiling water, but not
too close to the bottom of the vessel to
avoid hotspots or direct contact with the
source of heat, otherwise you may ob-
tain a false reading.

When you put the probe in the water,
the display should ‘step’ towards the hot
end (three red LEDs). After the display
has stabilised, adjust RV1 so that the
last green LED just turns off and the
first red LED just turns on.

As the boiling temperature of water
varies with atmospheric pressure, and
therefore with elevation above sea level,
if you're calibrating the unit at alti-
tudes over several hundred metres
above sea level, adjust RV1 so that the
second-last green LED just goes off and
the last green LED just turns on.

The temperature range of the display
should now correspond to the scale
shown.



oil temperature meter

ASSEMBLING THE DIPSTICK PROBE
The VDO dipstick probe is supplied with the
probe rod, several steel finger springs, a felt
washer, steel collar and connectors. Two
probe lengths are available, one 300 mm
and the other 500 mm long, to suit a variety
of cars. We fitted ours to a Suzuki four-
wheel drive with an 800 cc engine and a
1950 model Dodge truck with an engine
capacity close to five litres — just to make
sure! The supplier of the probe will help you
choose the correct one.

After you have purchased the probe, you
will have to select the correct spring set and
set the probe insertion length inside the
engine. The accompanying diagrams show
the assembly of the probe.

Panel 1

Three spring sets are supplied with the
500 mm probe and two with the 300 mm
type. The spring set selected depends on

the dipstick hole diameter in the engine
block.

Panel 2

Compress the spring fingers with your
finger and slip on the feit washer.

Pane! 3

Holding the springs compressed, insert the
ends into the steel: collar. Release the
springs and ensure their ends catch in the
groove inside the collar.

Panel 4

Press down the feit washer into the bottom
of the collar.

Panel 5

Slide the whole assembly over the probe.
This may be a tight fit as the probe holds the
ends of the spring fingers in place in the
groove inside the collar so there is no
danger of the springs falling out.

Panel 6

Remove the original dipstick and place it

next to the dipstick probe. Slide the collar
and spring assembly along the probe so the
length to be inserted into the engine block is
exactly the same as with the old dipstick.
This is very important as an incorrect
length will give a false oil level indication as
well as possibly colliding with the crank
shaft! Tighten the grub screw in the collar
firmly.

Panel 7

The oil level mark can be scribed on the

new dip stick or lightly engraved.

Panel 8

I your original dipstick is bent, the new dip-
stick probe can be carefully bent to the
same shape.

Panel 9
Finally, connect sufficient wire to pass

through the firewall and under the dash to
the display pc board. We used ‘figure-8'
power flex soldered to the spade and in-line
connector supplied with the probe.
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Installation the two can be ‘sandwiched’ together, alongside existing wiring or the speedo-

The display pc board can be mounted in
any convenient position in or under the
dash of the vehicle, to the side of the
driver’s field of vision. For good visi-
bility it should be mounted away from
direct light. As mentioned earlier, the
instrument has been designed to match
the LED Expanded Scale Voltmeter and

track side to track side with a spacer
between the boards, and mounted in the
vehicle. The high voltage end of the volt-
meter will then be opposite the high
temperature end of the Oil Tempera-
ture Meter.

The wires from the dipstick probe
should be passed through the firewall

meter cable, and taped to a support to
prevent them catching in the fan. The
battery supply can be taken from any
convenient point under the dash, such
as the fuse box, but make sure the
instrument is switched off with the
ignition. The 0V connection can be
made to any convenient chassis point. @
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HAPPY NEW YEAR

TO ALL OUR READERS

NEW PRODUCTS

WELLER PRODUCTS
TEMPERATURE CONTROLLED STATION
WTCPN Series

Product Description: A transformer powered sol- — A )
dering station, complete with a low voltage, — =y
temperature controlled soldering pencil. The d?

special Weller “closed loop" method of controi-

ling maximum tip temperature is employed, /%
thereby protecting temperature sensitive com-
ponents while the grounded tip protects voitage
and current sensitive components. The soldering
pencil features a stainless steel heater construc-
tlon, a non-burning silicon rubber cord and a
large selection of iron piated tips In sizes from
.8mm diameter to 6mm diameter with a choice of
tip temperature of 600 degrees F/315 degrees C, N

and 800 degrees F/430 degrees C.

A redesigned transformer case features an impact resistant noryl for durability and
protection against accidental damage, a quick connect/disconnect piug for the soldering
iron, extra large wiping sponge, tip tray to store extra tips, plus an improved off-on switch
with a long-life neon indicator light, a non-heat sinking soldering pencil holder, and a 2m
fiexible 3-wire power cord. The soldering iron is normaily provided with a PTA-7 -1.6mm
screwdriver 700 degrees F/370 degrees C tip.

SPECIFICATION

POWER UNIT

o Power Input 240 voits 50Hz 60 Watts Int. o Transformer Output voltage — 24 volts (full
load) o Power Unit size — 113mm x 187.3mm x 92mm. o 2 metres, 3 wire power cord.
SOLDERING PENCIL

0 Soldering pencil wattage — 48 watts o Tip voltage to ground .01 volts P-P o Pencil
weight — 50 gram (W/0 cord) o Recovery time (from 100 degrees F drop) W/PTA? tip
equals 11 sec,

Speclal Price Xmas only $54.30

Please note we are now distributors for all Weller quality products.

RISTON PRE-COATED
PRINTED CIRCUIT BOARD

Available ex stock in handy sizes. Write for information and
prices. Single and double sided available. Tax exempt
prices available through Ritronics Wholesale (03) 489-
7099.

CLARE ASCIl ENCODED KEYBOARDS

SPECIAL $165.00 inc. tax
Model C70/MGP microprocessor controlled.

COMPONENT

2114’s (450NS) ......covveviireeciiieees
21188 (300N8) -.cyoee roveoaesovaeveriamassven.

KITS

ETI SERIES 4000

60W STEREO
AMP KIT

Complete Kit Rack Mounting
8 g R R A $199.00
Woodgrain Sided Case .............c.coccovvvvevececennn.. $189.00
Parts Available Separately
Ot PANE) - v o B i oo 5 s Shgic T $10.90
Rack Mounting Case..........c....cccueevcuieecvareeeereen e, $55.00
Wooden Sided CaSE ........c...ceevevvvvveieciieieeeeenn $49.00
ETI 471 Preamp kit of pants...............ccocvevveeeeennnne $10.90
ETI 472 PS kit of parts (without transformer)........ $24.00
ETI 470 60 Watt kit of parts (without heatsink) .....$23.00
ETI 480 50W kit of pamts...............ccoecvvvveveeeenne. $17.50
ETI 480 100W kit of pants ............ccceeveivvviiennnn. $22.50
ETI 084 Car Alarm Kit..............cocoeviveeevieeeriereennens $11.50
EA TV CRO Adaptor Kit ..........cceooeeeeeeeeiiereein $29.00
EA 300W Power Amp Module .............ccceeernn..... $63.50
ETI 466 300W Power Amp Module ....................... $63.50
EA Digital Capacitance Meter Kit
(EA March 1980)........ccccocecueicineceieiiee e, ,--$52.99
Autochime Kit.........cccceoureeiceeieniiicecveerennn... $29.75
MKS3 Drill Speed Control.............ccoooveeveereeieeneennn.n. $13.50
Capacitor Discharge Ignition ....................ccoc.......... $32.50
Musicolor MK3 Kit............cooeeeieiiiciiiiiiecieeee e, $69.50
Disco Strobe Kit..........coecoueiiieiviiieiiieeeeee $34.50
Leds and Ladders (EA August)..............c....c.......... $15.75
ETi 149 Two-Tone Generator ..................c............. $34.90
ETI 563 Nicad Fast Charger................ccoeooveun..... $54.90
Dream 6802 Kit..............cooeveeeieieieier e $109.00
Power Supply t0 SUR..........cocovvuiveieeeieees e, $29.50
Hex Keypad...........cccoviieiiiioiieiicceeeeeees, $24.90
ET1 569 Sound or Light Operated Flash Trigger ...$25.90
ET! 147 Electronic Dummy Load kit ...................... $99.00
Series 3000 ‘Mini’ Stereo Amp Kit............cccoevunn... $79.90
ETI 561 Metal Detector Kit .................ccvverreuennnn... $32.50
Playmaster 40 plus 40 AMp kit ..........ccocvevv...... $129.00
Playmaster AM/FM tuner Kit.............ccooovrveeeurn..... $129.00
Playmaster Graphic Equaliser.......................c........

425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. PH (03) 489-8131.

RITRONICS WHOLESALE PH (03) 489-7099, MAIL ORDERS PH (03) 481-1436.
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ROD IRVING ELECTRONICS

425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. PH (03) 489-8131

SPECIALS TRIO CRO’S NOW IN STOCK
130 mm DUAL-TRACE (write for full product range and price list)
................................................ $13.50 15 MHz, TRIGGERED SWEEP OSCILLOSCOPE
.................................................. g;.gg $555.00 plus tax.
.................................................. $4.50
Playmaster Graphic Analyser kit................cc..c....... $99.50
EA 79SF9 Sound Flash Trigger.......c.cccoecveeecuene $15.00 ® Simplitied circuitry improved performance and dependability
ET) 585R Ultra SONIC RX ..ov.vvoveererereeressecreneen $15.95 i ST e 1 il D
ETI 585T Ultra Sonic TX ...................................... $8.95 15 MHz, as high a sensitivity as 10 mV/div, an’d a low mput’
ET1 576 Electromyogram Kit............cccoconrevivuercecnis $89.00 g?faicn'“:gcja:g‘;:v‘g:f‘;z:? | i'c';";n%5"%5'?:6:';:05"0';?55::;
available for measuring video signals and, with its x5 magnified
sweep, its range of application is extremely wide ® Very easy
X-Y operation of high input sensitivity for Lissajous measure
ments ® Dimensions: 260{W) x 190(H) x 385(D) mm, Weight
8.4 kg
Soar Model
501A
4 digit
LARGE
LCD
DISPLAY
ETI 147 Oct '80 Electronic Load kit parts.............. $75.00 L
ETI 327 Turn Hazard Unit kit parts............ccccooeene $22.00 Sandlte:
specs.
$79.00
Add $3 P&P
and certitied
mail
INTERSIL LCD 3'2-DIGIT PANEL METER
KITS. INTERSIL ICL7106 $34.50
EA Digital Enginmalyser Oct 80 80TM8a/10 Build a working DPM in ¥2 hour with these complete evalua-
Kit parts inc. front panel..........c...cccveveeeniinrrnnorens $44.95 tion kits. Test these new parts for yourself with Intersil's
low-cost prototyping kits, complete with A/D converter and
LCD display (for the 7106) or LED display (for the 7107).
Kits provide-all materials including PC board, for a function-
ing panel meter. ICL7106EV(LCD).
EA Car Battery Voltage Monitor Oct EA kit parts....$6.50 SUPER SPECIAL
EA Bipolar Train Controller Nov 80 kit parts.......... $26.00 COMPUTER COOLING
EA Digital Storage CRO Adaptor Nov 80 kit parts $78.00 FANS 4 INCH
EA Light Beam Relay Nov 80 kit of parts............. $13.00
EA RS232 Printer Interface Nov 80 kit parts......... $15.00 $19.50

For heavier items add additional postage. Extra heavy items sent Comet freight on. Prices subject to change without

notice. Send 60c and SAE for free catalogues. Minimum pack and post $1.00. Bankcard Mail Orders welcome.
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Project 727

A ‘universal’ antenna matcher
for shortwave reception

Simon Campbell
Phil Wait

This simple project can be connected in almost any

desired configuration to match a random ‘long wire’
antenna to the input of a shortwave receiver and give
much improved performance.

FOR GENERAL RECEPTION pur-
poses over the 1.7 MHz to 30 MHz
range, an end-connected wire antenna
is popular. This may be anything from a
few feet of insulated wire indoors, to a
long, high outdoor aerial. Such
antennas can, and do, provide good
long-distance reception, but the matter
of matching the aerial impedance to the
receiver is often totally disregarded.
There is a maximum transfer of energy
from the aerial to the receiver only
when the end impedance of the antenna
approximately matches the input im-
pedance of the receiver input circuit.

Many specialised shortwave re-
ceivers have an antenna input
impedance of about 50 ohms. With
other receivers, the input impedance
may be unknown, and in any case it is
likely to alter with changes in operating
frequency.

The end impedance of the antenna, in
its turn, depends on the length of the
wire in terms of wavelength. If it is a
half wavelength long, or a multiple of
half wavelengths, its end impedance is
high — it may easily exceed 1000 ohms.
On the other hand, if the aerial is a
quarter wavelength long, or an odd
multiple of quarter waves, its end
impedance is low. In fact it will probably
be under 50 ohms at some frequencies.

The length of a half-wave antenna is
found with sufficient accuracy from

el
fiIMHz)

As much specialised shortwave listen-
ing takes place on the amateur bands,
and as they are spaced at harmonic
intervals throughout the HF spectrum

metres

The project is housed in a plastic utility box, the front panel being dressed up with a Scotchcal Panel.

(see accompanying table), it is con-
venient to use them as examples.

Say you have a long wire erected that
has a total length of 10 metres. Now,
this would work as a half-wave antenna
on the ‘20 metre’ amateur band since
143/14.3 gives an antenna length of 10
metres. The antenna would have a very
high impedance at either end and this
would have to be ‘transformed down’ to
match the receiver’s relatively low
input impedance. At twice the fre-
quency where the antenna is a
half-wave long, ie: 28.6 MHz, the
antenna is clearly two half-waves and
the end impedance is again high. But, at
half the half-wave frequency, or
7.15 MHz, the antenna will be one-
quarter of a wavelength long and its end

impedance will be low. The exact im-

pedance will depend on the height,
ground conductivity and overall
construction.

If you measured the impedance of the
antenna throughout the HF range, from
30 MHz down to 1.7 MHz, it would be
found to swing from one extreme to the
other, reaching a low impedance at
‘quarter-wave’ frequencies and a high
impedance at ‘half-wave’ frequencies. p

Amateur Bands up to 30 MHz
160 metres 1.8-1.86 MHz
80 metres 3.5-3.7 MHz
40 metres 7.0-7.15 MHz
20 metres 14.0- 14.35 MHz
15 metres 21.0-21.45 MHz
10. metres 28.0-29.7 MHz
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Project 727

Any random length of wire will exhibit
these general characteristics.

To enable one to tune a wide range of
frequencies, and to gain the maximum
power transfer from the minute signals
on the antenna to the receiver input,
some variable compensation or
‘matching’ system must be employed.

The best way to go about this is to use
a resonant circuit that can be tuned
across the entire range of frequencies of
interest and can be connected in a
variety of impedance transforming con-
figurations. The matcher described here
uses a coil tapped at convenient in-
tervals and a dual-gang variable
capacitor. The actual capacitance range
of the latter can be different to the
10-415 pF (nominal) of the Roblan gang
specified but you may experience some
restrictions at the low frequency end of
the spectrum if the range is smaller,
apart from mechanical problems, unless
you intend to use a different case or style
of construction.

The coil tappings are selected by
means of a single-pole rotary switch,
while the coil and capacitor may be
connected as desired by means of
coloured terminals and jumper leads.
Suggested circuit configurations are
shown on page 51, but we’ll get to that
later.

Construction

We housed our matcher in a plastic util-
ity box measuring 190 x 110 x 60 mm.
The plastic ‘lid’ of the box is used as the
front panel and all the components were
mounted on this. Six ‘banana’ socket-
binding post terminals were mounted
along the ‘top’ of the lid to provide the
coil and capacitor connections. The

= coIL

7 @

(] 5

A 4

3

10 2

o WAFER SWITCH
WIPER
M T L

-

COIL FORMER

:

VARIABLE CAPACITOR

__] % TO MOVING PLATES
S

CASE CONNECTION

Wiring diagram. Compare this with the photograph on the right.

rotary switch and capacitor are
mounted in line beneath the terminals,
the switch on the left and capacitor on
the right. The capacitor we bought uses
three screws which hold it to the front
panel, mating with threaded holes in
the front section of the capacitor frame.
If you have or wish to use a different
type, then mounting arrangements may
have to be different. The Roblan, and
similar type, gangs are quite small and
fit neatly into the box we chose. If you
plan to use a different type, make sure
that it will fit in this box without fouling
any of the other components, otherwise
you will have to vary the mounting
arrangements or use another box. Many
of the older-style ‘broadcast’ tuning
gangs have a capacitance swing of 5 -

M T i
(? (o]
SW1
10 ;
o—
3 2
9 3
7 4 0;‘
/}O o $. 5 T
A B c
0
cvi
H
]
]
cv2
\00Q000 4000 - N DUAL GANG
20 TURNS 10t n 61 5¢t 41 3t 2t 2t 415p VARIABLE CAPACITOR

General circult diagram, showing the number of turns on each coil section.
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HOW IT WORKS — ETI 727

The unit contains a coil with muitiple taps
which may be selected by a single-pole, muiti-
position switch, and a dual-gang variable
capacitor.Terminals provide connections to
the circuit elements such that they may be
interconnected in a variety of configurations.
Thus, various common matching configura-
tions may be achieved. i.e: L-match, Pi-match,
T-match, paraliel tuned, series tuned, end-
loading (L or C only) etc.

The matching circuit will transform the
unknown impedance of the feedpoint of a
random length antenna to the impedance of
the antenna input of the receiver, effecting
maximum power transfer of the signal.

PARTS LIST —ETI 727

1 x dual-gang variable capacitor, 10 - 415 pF
(nominal; Roblan type RMG2 or similar).

1 x single-pole, ten-position switch; C&K type RA,
or similar.

6 x banana socket-binding post terminals, all
different colours; plus banana plugs to suit
(get the stackable variety).

2 x knobs with numbered skirts.

1 x plastic jifty box, 190 x 110 x 60 mm.

Miscellaneous

Coil former: 40 mm diameter, 80 mm long (see
text); enamelled coil winding wire, any gauge be-
tween 22 swg and 28 swg; tinned copper wire;
hookup wire; nuts, bolts etc.

Price estimate
We estimate that the cost of purchasing all the
components for this project will be in the range:

$15 - $20
Note ‘that this is an estimate only and not a
recommended price. A variety of factors may
affect the actual price of a project, whether bought
as separate components or made-up as a kit.




antenna matcher

365 pF, which is quite adequate, but
are about twice the size of the modern
types and may have a 9 mm diameter
shaft, necessitating a ‘shaft reducer’ ex-
tension piece. We'll have to leave that
up to you.

The coil is mounted directly behind
the switch and, since it is very light, the
wires from the windings to the switch
lugs are used to support it. All inter-
connecting wiring in the project is made
with 20 swg tinned copper wire.

First, drill the lid of the box. Mark out
carefully the hole positions and centre-
punch each one before drilling. You can
use the front panel artwork as a
template. If you are using a Scotchcal
front panel, don’t remove the backing at
this stage. Drill the holes in the front
panel before attaching the Scotchcal,
otherwise you’re likely to tear it.

Having drilled the holes, carefully de-
burr them with a larger size drill bit.
Now you can attach the front panel art-
work. Next step is to attach the
terminals, switch and capacitor. Take
care not to damage the front panel
artwork when tightening screws or
nuts.

The coil

Now wind the coil. We wound ours on an
80 mm long piece cut from a cardboard
mailing tube about 40 mm in diameter.
You can buy these from newsagents and
stationery suppliers. Alternatively, the
centre tube from a toilet roll could be
used but is not quite as rigid. The
drawing here shows how the coil is
wound. Start by ‘locking’ the wire to one
end of the former by looping the wire
through two small holes poked in the
end of the former about 5 mm apart.

Pull the wire tight and commence
winding from left to right, passing the
wire over the former, away from you
then up towards you etc, for 20 turns to
the first tap. The coil is wound in sec-
tions, the tap in between each section
being wired to the switch. To make the
first tap, form a small loop in the wire
and, while still maintaining tension on
the already-wound section, put several
twists in the loop. Commence winding
the next section about 4 mm from the
end of the first. Wind 10 turns and make
another tapping. Start each successive
section 4 mm from the end of the
previous section, making tappings as
you go, until you reach the finish. Refer
to the diagram for the correct number of
turns for each section. Anchor the end of
the winding as you did the start. Don’t
forget to leave sufficient length of wire
at the start and finish of the coil to reach
the terminals to which they connect.
About 80 - 100 mm is sufficient. You
can give the coil a coating of acrylic
cement to help hold it in place and pre-
vent moisture affecting it.

Using a knife or other sharp blade,
carefully scrape the enamel off the ends
of the tapping points and solder 50 mm
length of tinned copper wire to each.
Taking care to get everything in the
correct sequence, solder each wire to the
appropriate lug on the rotary switch.
The coil will then be supported by these
wires from the switch. The ‘start’ end of
the coil (beginning of the 20-turn
section) should be soldered to the ‘M’
terminal, while the other end of the coil
connects to the ‘L’ terminal. Terminal
‘T’ is connected to the pole of the rotary
switch with a length of tinned copper
wire.

Next wire the capacitor. The frame
(common connection for the moving
plates) connects to terminal ‘C’, while
the two fixed plates’connections go to
terminals ‘A’ and ‘B’. If your capacitor
doesn’t have a solder lug connection for
the frame you will need to attach a bolt
to some convenient point on the frame
and put a solder lug under the bolt head
to provide a connection point.

That completes the internal wiring of
the project; however, you will need to
make up a number of ‘jumper’ wires to
‘patch’ the different terminals together
to get the circuit configuration you
want. ‘Banana’ plugs are convenient
connectors and will mate with the
terminals we have spetified. Get the
‘stackable’ variety. The jumper leads
should be no longer than 200 mm,
and something between 100 mm and
200 mm will be fine. It’s an advantage
to use different coloured hookup wire to
make the jumpers so that you can
identify the leads more readily when
changing or making up a circuit con-
figuration. Make up a length of coaxial
cable for the receiver antenna connec-
tion with the appropriate coax plug on
one end and the banana plugs on the
other.

Transmitting use

It is possible ta use this project to match
a low power transmitter to a long wire
antenna, but we haven’t actually tried
it. We estimate transmitter output
power should be no higher than 5 W -
6 W carrier or 12 - 15 W PEP on SSB. It
would be fine for Novice amateur use or
for the QRP enthusiast, providing the
power limitation is kept in mind. The
principal problem is the voltage rating p
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Cat. B-2600

For the absolute beginner this book is a must. 20
projects from a beer powered radio to a continuity
tester, all built without the need to solder. The
unique ‘breadboard’ method of construction en-
ables you to follow the circuit via the wires and
because every project is battery powered they are
perfectly safe! L.earn electronics the FUN WAY.
Kits for Fun Way 1. For projects 1-10 all the parts to build any
one of the projects. including breadboard. Cat. K-2600 @
$6.90. For projects 11-20 Cat. K-2610 (this is used in conjunction

with Kit 1) @ $7.50. Buy the book and both kits for only $17.50
Cat. K-2615 and save $1.85 on the individual prices!

Our 7 day money back guarantee means you can not loose. If you're not completely happy with either book, you may return the book in its
original condition within 7 days for a full refund of the purchase price. What could be fairer?

FUN WAY TWO KITS: EASY, SAFE & ECONOMICAL!

DICK SMITH
FUN WAY INTO
ELECTRONICS

Vol.2

Post and packing: $1 per book.

Cat. B-2605

We now have the second print run of this superb
book in stock again. Packed with 20 exciting
projects to build (see kit list below) this book not
only provides a lot of fun but it educates as well!
From printed circuit boards to how to use a
multimeter, it’s all there - and it’s fun.

SCHOOLS, RE-SELLERS ETC:
Ask about our incredible discounts for bulk
quantities on either books or kits or both!

MULTI-PURPOSE LED ELECTRONIC DICE. ..

FLASHER ....$2.75

A really simple kit that can be
as a waming device. elect-
ronic jewellery, etc. Cat K-2621

DING DONG DOORBELL
............. $4.00

Welcome visitors to your home
with this integrated circuit door-
bell! Cat K-2622

MORSE CODE TRAINER
.......... $4.00

This simple oscillator circuit
lets you learn Morse code the
easy way! Cat K-2623.

UNIVERSAL TIMER

Use it as an egg timer, a dark-
room timer, etc: in fact. it's gota
lot of applications! Cat K-2624

............. $4.75
Throwing a dice is old hat: doiit
electronicaliy Simple circuit has
other uses too. Cat K-2625

MONOPHONIC ORGAN
7.50

Easy tobuild, and easy to play!
And it even has ‘vibrato’ - just
like the big ones! Cat K-2626

POCKET TRANSISTOR
RADIO.... ... . $7.50

Simple to build. and it's nice
and small, Listening is so much
more fun! Cat K-2627

TOUCH SWITCH . . ..
4.90

O.n.e.k;\jcfx .o;\,.n-e;(t.tt.)uch off-
or 'on while touched'. Dozens
of uses in the home. Cat K-2628

MOSQUITO REPELLER
............. $4.50

Don't get eaten by moazzies:
scare them away electronically.
Take it anywhere. Cat K-2629

SIMPLE AMPLIFIER
............. $6.00

A useful little amplifier for all
those projects needing audio
amplification. Cat K-2630

WIRELESS MIC.. . . ..
............. $6.50

A tiny transmitter that can be
received on any FM receiver. A
great little kit! Cat K-2631

LIGHT ACTIVATED
SWITCH .. .. .. $4.90

Highly useful for alarms, night.
light switches. etc etc. Sensitive
and reliable. Cat K-2632

METAL/PIPE LOCATOR
............. $6.00

A simple BFO cfrcuit you can
use to find metals. pipes. wiring.
etc — maybe gold' Cat K-263

SOUND ACTIVATED
SWITCH .. . .. $6.50

Picks up sound waves and trips a
relay. Use as a telephone bell
extender. too. Cat K-2634

HOME/CAR BURGLAR
ALARM .. .. . $6.00

Leam how burglar alarms work
when you install your own! For
home or car. Cat K-2635

ELECTRONIC SIREN
............. $4.50

Great for alamm use - or where
any waming is required. Good
for kids toys. too! Cat K-2636

LED LEVEL DISPLAY
............. $8.50

This fascinating project shows
you the audio level of any
amplifier. Cat K-2637

INTERCOM UNIT . . ..
......... $8.50

Communicate! Build this inter-
com and talk between rooms.
etc. Cat K-2638

LED COUNTER
MODULE ... .. $7.50

Leam how digital cIrcuits work
by building a counter. Count
slot car laps. etc. Cat K-2639

SHORTWAVE RECEIVER
............. $6.50

Listen in to the exciting world
of shortwave radio: amateurs,
foreign countries! Cat K-2640
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antenna matcher

of the capacitor and switch when using
the matcher on an antenna having a
high impedance at the feedpoint.
Voltages can get very high, sufficient to
cause flash-over, possibly destroying
your matcher and/or your transmitter
final amplifier.

Using the matcher

A variety of useful circuit configura-
tions (by no means all the possibilities)
are indicated in the accompanying
diagrams.

Write down or make a mental note of
the total length of your antenna, in-
cluding the lead-in wire. When you tune
to a particular band of interest, do a
quick calculation to determine whether
the antenna is close to an even number
of half wavelengths long, close to an odd
number of quarter wavelengths long, or
shorter than a quarter-wave. This will
indicate whether the antenna is likely to
have a high, low or high impedance at
the lead-in, respectively, and will point
to the sort of circuit configuration to use.

Having determined that, make the
appropriate jumper connections and
tune In a signal. Adjust the matcher
controls for a peak in the receiver’s
S-meter reading. For best results, use a
weak signal when peaking the
matcher’s controls.

You'll find that tuning adjustments
are relatively broad when you have a
longish antenna connected, but peak
more sharply for short antennas. A
little experimentation will soon indi-
cate the best configuration for each
band of interest. It is wise to keep a note
of the circuit, jumper connections and
control settings for each situation.
Those configurations using the coil and
the capacitor will allow small incre-
ments of adjustment, permitting better
‘fine tuning’.

For best receiver performance, a con-
figuration that shows ‘sharp’ (i.e: high
circuit Q) tuning will considerably
reduce the strength of signals away
from the band of interest. This will aid
‘double-spotting’ problems with those
inexpensive single-conversion receivers
prone to this problem as well as reduce
the problem of crossmodulation and
front-end overload — quite apart from
the benefit of improving the signal
strength by matching the antenna to
the receiver input! However, there is a
slight drawback in that if you wish to
move frequency by several hundred
kilohertz within a band then you will
most likely have to retune the matcher’s
capacitor. If you want ‘broader’ tuning
(i.e: lower circuit Q) then use less °L’ and
more ‘C’. Some ‘hand capacity’ effects
may be noticed at the higher frequen-
cies when tuning high impedance
antennas. ®

ETI January 1981 - 51



OGURA PRINTER

Baslc Specifications:

Graphic Data RO-136G
The printer can print graphic data by controlling printing on a dot basis of up to

960 dots across the page.
Speed — 80CPS.

New Dot Printer Featuring Low Cost, High Performance, and Versatility

The OGURA RO series incorporating a microcomputer, is a low-price, high-performance serial dot printer

featuring high reliability and a variety of applications.

It can be used in combination with a microcomputer, a small-scale computer, or as a CRT hardcopy device.

RO-136E $2,250, RO-136G $2,250.

SME OLYMPIA PRINTER

Why would you want a golfball when you can now have
something quieter, faster and less tiring?

The new generation electric typewriter is here! And it doesn’t
have a golfball. Olympia Whisperdisc. A super-quiet fully elec-
tronic typewriter with a simple, trouble-free typing disc to give
you an almost perfect image.

A self corrector let§ you remove up to eight characters by
pressing a single key. The disc can be changed in seconds to
a different typeface. The low profile keyboard reduces strain.
And, being electronic, Whisperdisc is virtually trouble-free.

SME can now supply the ES100 Typewriter fitted with
RS232C Serial Interface. This unit is known as a ES100P, it
can interface to all standard- computers via a 25-way ‘D’
connector.

Please contact SME for more information.
$1950.00

RO-136E ® Printing speed 120CPS bidirectional

® Character size 7 (length) X 9 (width) (Standard)

® Character type ASCIl 128 characters
128 (136E) special characters can be added as an
optional feature

® Character spacing 10 characters/inch

® Line spacing 6 or 8 lines/inch (switchable)

® Form width 5-15 inches (136E)

® Coples Up to five copies including the original

® Paper feed speed 88m sec/line {6 lines/inch)

® Paper feed mechanism Tractor feed (continuous form)
A slip may also be used

® Data input 8 bit parallel Centronics compatible or RS-232C 1/F.
TTY 20mA current loop I/F. A variety of specifica-
tions can be applied by controlling the interface.

® Power 50/60Hz 240V *10% 160VA

@ (nked ribbon 13m/m (width) X 13m (length) (Black cartridge)

Meibourne: Ph (03) 874-3666. Send 66¢ In stamps for COMPUTER PRINTOUT
Trading hours: 10am-6pm Mon to Fri. CATALOGUE for more details.
22 Queens Street, Mitcham, Vic. 3132,
PO Box 19 Doncaster East, 3109. DEALER ENQUIRIES WELCOME.
Telex M37213. Prices and specs. subject to change without notice
DEALER: Adelalde.— 223-6539:

All prices tax free, for retail prices add 15 per cent.

ALL PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOST).

L) bankcard
welcome here

Give name, number, expiry
date and signature for mail
order sales

Sydney — 661-9237.

R
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MELBOURNE
Ph (03) 874-3666

Trading Hours: 10am-6pm Mon to Fri

%

WE HAVE MOVED

Due to an incredible increase in busi-
ness, we have been forced to move
into larger premises.

Consequently we are now situated in
a new 4,500 sq. ft. air-conditioned
office and factory.

Our new phone number and address
appear on this ad.

We are now open for “BUSINESS
AS USUAL"” at our new address.

$-100 VO PORT BOARD

You wyy
2 oone

DUAL SERIAL /0 CARDFeatures:- dual inde-
pendantly controiled serlal ports with TTY and
RS232 outputs and inputs. Nine programmable
paraliel ports, crystal controlled baud rates fully
butfered and address decoded. Plated through
holes & solder resist mask.

Price. Kit $189, Ass. $225.

UV EPROM ERASER

A

New product range. Model LEE/T 15W tube, 120
min timer, up to 40 EPROMS will erase in 10/15
mins. Model MEE T 8W tube 120 min timer, up to
10 EPROMS will erase in 20/30 mins. Model MEE
is same as MEE/T but with no timer. All erasers
are fully assembied and have a safety switch
LEE/T $125. MEE/T $105. MEE $85.

22 Queens Street, Mitcham, Vic. 3132.
PO Box 19, Doncaster East, 3109, Telex AA37213
DEALER: Adelaide — 223-6539, Sydney — 661-9237.

Send 66¢ in stamps tor COMPUTER PRINTOUT
CATALOGUE for more details.

ALL PROOUCTS AUSTRALIAN MADE AND EX STOCK |ALMOST)
DEALER ENQUIRIES WELCOME
Prices and specs subject 1o change without nolice

All prices tax free, for retail prices add 15 percent.

Consult the experts with
over 25 years in the field.

WE HAVE WHAT YOU WANT

LOOK!

AMPLIFIED ANTENNA FOR
VHF-UHF TELEVISION-
FM-AM-RADIO

NEW!

SENSAR
MARINE TV ANTENNAS

Ultra compact 82 channel TV antennas provide
perfect colour and black and white reception in
most viewing areas. Sensar antennas have
elegant modern styling which blends with the
decor of any home setting. Compact unobtru-
sive design makes it ideal for homes, camper
trailers, moblile homes, cruisers, houseboats
and yachts.

SET-TOP ANTENNA

For those viewers who for one reason or
another cannot have an outdoor antenna Hills
offer a set top antenna which is tops for perfor-
mance, design and safety. Features easy ad-
justment for horizontal or vertical polarisation.
Electrically isolated for safety. Complete with
lead and plug. Covers all UHF frequencies
(Bands IV and V).

UHF SET TOP CONVERTER

NOTICE TO INSTALLERS/WHOLE-
SALERS: Save dollars on coaxial cable.
Ring now for the best prices and cable in
Australia.

FREE ADVICE GIVEN

ELECTROCRAFT
MFG P/L

68 Whiting Street, Artarmon, NSW
2064. PO Box 398.
Phone now (02) 438-4308 ext 6.
Hours: Mon-Fri 8am to Spm.

—IE—
NORTRONICS

AUDIO & DIGITAL
TAPE HEADS

for long life extended response

¢ Replacement heads for cassette decks,
reel to reel decks. cartridges and cassette
recorders. Aiso professional recorders
and duplicators.

o Will fit AMPEX, SCULLY, TEAC, ATC,
GATES, PENTAGON and many maore.

o Specificatlon sheet of all Nortronics heads
avallable on request.

o Complete range of Alignment tapes for
cassette, reel to reel and cartridge decks.

o REGULAR MAINTENANCE ENSURES
CONTINUED OPTIMUM PERFORMANCE
Nortronics manufacturers a full range of
audio care products.

MAGNETIC TAPE

DEVELOPER

b

N2

¢~

Hreon: ALIGNMENT
TAPES

» - SPLICING

BLOCKS

TAPE {
HEAD
CLEANER

SPLICING TABS

o NORTRONICS audio care products are
designed to care for and maintain your
valuable recording equipment.

o SEND TWO 22¢ STAMPS FOR OUR FREE
BROCHURE ON THE COMPLETE
NORTRONICS ACCESSORIES RANGE.

EMAC
INDUSTRIES riy.Lo.

2 Bengal Crescent, Mount Waverley,

Vic. 3149, Ph: (03) 277-9989. J
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869 George Street,
Sydney, NSW. 2000.
{Near Harris Street)
Phone 211-0816, 211-0191.

We specialise in:

® PC Boards for ETl and EA
projects.

® Scotchcal labels made under
order for ET| and EA projects
1979 and onwards.

See us for all types of valves.

Texas Calculators
excl. ST incl. ST
T $265.00 $299.00

BB . i uyuriahin s . $132.00 $149.00
Ti PC 100C Printer.... $210.00 $237.00
U Y T P $36.40  $40.30
T1ED) B ts 145 osbimpttn $53.35  $59.00
Ti.30 Student Pack.... $20.00 $22.10
Little Professor ........ $17.40 $19.00
Dataman................ $23:63 $26.15
Speak and Spell ....... $68.60  $75.95

“Scienceland” electronic project kits.

20 project Kit...........cocoecerisrrrinenne. $11.75
40 project kit................occociiiniinnnn. $20.50
Transformer prim 240V sec 24V

IOV et AT S e b ] $5.00

TV set balun 300 ohm to 75 ohm..$0.75
Goot SN-204C solder remover

diSPeNSer.............ccooovvvvioveveeend $2.10
CB antenna converter ACV-27 ......$9.90

PO O U it ihin s ssimboniientit $0.22
RO TON 5, oo ot B $0.50
Ralmar TVA-1 TV-stereo adaptor..$5.40
Ralmar WTO01 line wall tap-off TV

750 ohm FM 3000hm..................... $5.30
Ralmar WT02 wall tap-off only

TV 7500hm FM 300 ohm............... $5.30
Universal current/polarity checker

for AC and OC 35V-400V .............. $4.45
“Lanson” LH-100W handy lamp with
lead and lamp complete................. $6.15
MAIL ORDER CUSTOMERS
Packing..........ccccvoviirenieieiiineciirenens

Minimum postage..................
Minimum interstate postage

OPEN: Mon-Fri 8 am to 5.30 pm.
Thursday night late shopping tiil

\11.45 am.

8.30 pm. Saturday 8 am ty

DAVID EAST
COMPONENM
CENTRE

PRESENTING
NEW PRODUCTS
FOR THE
NEW YEAR

® 4 new multitesters by “Stan-
dard”.

o Philips high intensity and new
flashing LEDS.

@ Philips exciting Locmos I.C.’s.

e Jiffy boxes UB1, UB2, UB3,
UBS.

e Isotip cordless soldering iron.

® 27MHz helical fibreglass whip
(plus PL259 and 5 metres of
coax).

k* %k %k %k 3k

And introducing the exciting, ver-
satile, “INSTRUCTOR 50" by
Signetics. Based on the 2650
1.C., this is the thinking man’s way
to learn about microprocessors,
right from the heart of it all. (Read
about it soon in ETI.)

DAVID EAST
(OMPONENT
CENTRE

33A Regent Street, Kogarah NSW
(Opposite Kogarah High School)
Phone (02) 588-5172
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Ohio Scientific
dealer _network

is
Australia-wide

For more information and advice
call on your locat dealer to help
you select the best system

for your needs

AUSTRALIAN DISTRIBUTOR-TCG,
31 Hume Street, Crows Nest, N.S.W
2065

AUTHORISED AUSTRALIAN AGENTS
NEW SOUTH WALES

Bambach Efectronics

NEWCASTLE 2-4996

Compuserve Newcastle Pty. Ltd.
HAMILTON 61.2579

Hi-Fi Gallery

TAMWORTH 662525

Macalec Pry. Ltd.

WOLLONGONG 29-1455

Micro Visions

KINGSFORD 662-4063

Shoalhaven Communication Services
NOWRA 24444

J.G. Pearce Systems

DOVER HEIGHTS 789-4300
Unique Electronics

MERRYLANDS 682 3325
VICTORIA

Ellison Hawker Education Pty. Ltd.
HAMPTON 596-7444

Cypher Data Systems
MELBOURNE 86.22122
Comprocessing Pty. Limited

SALE 44.3399

QUEENSLAND

Dialog Pty. Ltd.
BRISBANE 221-4898

SOUTH AUSTRALIA

Applied Data Control
FULLARTON 799211

K Tronics

ADELAIDE 212.5505

WESTERN AUSTRALIA

Datas Computer Accounting Services
SUBIACO 325-5779

Micro Data Pry. Ltd.

EAST PERTH 328.1179

Micro Solutions

SUBIACO 3288372

TASMANIA

Eastside Computers

EAST DEVONPORT 278121

J. Walsh & Company

HOBART 34.7511

AUSTRALIAN CAPITAL TERRITORY
Minicomputer & Electronic Services
PHILLIP 82.1774

NEW ZEALAND DISTRIBUTOR
Computer Consultants,

3 Wolfe St., Auckiand N.Z.

Phone: 798345

Computer Consultants

Queens Rd., Lower Hutt. N.Z
Phone 694979

A

TOMORROWS TECHNOLOGY TODAY

OHIO SCIENTIRC




The Challenger 4

Whichever way you look at it no other computer

offers so much for so little,and in colour!

Full 53 key, keyboard whichin
polled mode can recognise
up to 8 simultaneously
depressed keys.

Inside: real time clock and
countdown timer 24K
memory 6502A processor

Control line interfaces,
paralle! lines for home
security, accessory BUS,
parallel I/0 lines or other
TTL signals.

Printer RS232 interface

Joystick sockets - add
realism to games.

Minifloppy - two can be
added.

RF shielded aluminium case
with 2 step baked on enamel
finish.

Solid oiled walnut sides.

Sound outputs,
programmable tone
generators - 8 bit
companding digital to
analog convertors.

Colour adjustment.  Video Display 64 x 32

RF output for control of
AC appliances.

Numeric key pad slots. Cassette sockets.

You'd have to go a long way to
get better value in a computer. It
has execution speed that really
separates the computers from the
toys. We think the Challenger 4 is
way ahead of anything you've seen
so far, for a wide variety of uses
including business, personal,
educational and games, as well as
a real-time operating system, word
processor and a data base
management system.

The Challenger 4 Has a 2MHz
6502 processor, and if that's not fast
enough we can supply theGToption
with the 6502C processor, and 120
nanosecond memory which
averages over one million
instructions per second.

TCG Ohio Scientific Pty. Ltd.

A real time clock and count For the complete list of dealers,
down timer, a 64 x 32display in 16 please refer to listing on
colours, including 8K memory inthe opposite page.

cassette version, 24K for the

minifloppy. A BUS structure allows
TOMORROWS TECHNOLOGY TODAY

easy plug in of extra memory or

many more OHIO boards. The BUS
means modularity. If you bought
your vintage C2-4 in 1977 we can
change the boards at a much lower
cost than a new computer.
Phone: 439-6477

For the best surprise of all ask
our opposition if they can provide
alt these facilities. When they can't,
ask us!

LOCKWOOD TCG4616 A

31 Hume Street, Crows Nest, N.S.W. 2065



These pages are intended primarily as a
source of ideas. As far as reasonably possible
all material has been checked for feasibility,
component availability etc, but the circuits
have not necessarily been built and tested in
our laboratory. Because of the nature of the
information in this section we cannot enter
into any correspondence about any of the
circuits, nor can we produce constructional
details.

Ideas for
Experimenters

STATION 1 . ®
‘Jury-rig’ intercom

This intercom can be ‘jury-rigged’ in an
instant (well, ... almost), yet is very
effective. You need a tape recorder (say,
a cheap cassette deck or whatever you
have on hand), two small speakers and
two crystal or dynamic microphones
(crystal types are best).

It uses the ‘monitoring’ function in
the tape recorder in the recording mode.
When a person at either station talks
into the mic. the signal passes through
the recorder, is amplified and passed to
the speakers. To avoid feedback, levels
should be kept low and the mic. and the
speaker physically shielded from each
other at each station. Alternatively, a
DPDT slide switch could be connected to
switch the mic. in and speaker out
during ‘talk’ and vice versa during
‘listen’. A ‘dummy’ cassette has to be
inserted to ‘fool’ the recorder.

That’s quite an ingenious idea from
Craig Forsythe of Williamtown, Vic.

SPEAKER
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Burglar alarm cum water level detector

This circuit can be used to suit your own +VCE
alarm applications and comes from Lim
Beng Cheng of Singapore.
The "sensor touch probe’ can be used
to trigger the alarm circuit from a
person touching it or from a probe in a POULY
‘Water vessel being covered by the water
for some fluid). For conventional shads
burglar alarm operation the alarm can TOUuCH
be triggered by normally closed contacts 0~0"0----- ——
such as reed switches, window tape etc. DOORS
A switch permits selection of the mode "  Closeo |
of operation. Another switch permits
the alarm to be 'SET’ or turned ‘OFF’.
IC1 is a 4011 CMOS quad NAND-gate
while IC2 is a 555 timer used to derive
an audio alarm. Three gates from IC1
are connected as a flip-flop. When both IC1-4011 CMOS
inputs are high, the output goes high il 2
and IC2 will oscillate, providing an
audio alarm. The sensor touch alarm is
simply one CMOS NAND-gate connec-

+VCC(SV TD 15V)

SPEAKER

ted as an inverter. When the sensor
touch probe is touched, the gate input
will go low and the output high, acti-
vating the flip-flop.

56 - January 1981 ETI

(To avoid false triggering, we'd
suggest a 100n capacitor be connected
between pin 13 of IC1 and ground . . .
Ed.).
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FEATURES:

* Designed for the S100 bus

* Expandable from 16 to 64K

* Does not need halt, wait and reset status signals
from bus

* Optimal arbitration between refreshes and
memory accesses

* All timing derived from 256MHz clock

* Will run at any speed from zero to 2.56MHz (Z80)

* Arranged as four 16K banks, with independant
write protect and disable

* Supports bank select and phantom

* Genuine S100 board size, 5.3 by 10.0 inches

* High quality solder masked and plated through
board

* Excellent manual, including construction and
setting up details and a discussion of testing
and memory design techniques.

KIT PRICES:
inc. tax ex. tax
16K bytes $279 $245
32K bytes $349 $305
48K bytes $419 $365
64K bytes $489 $425
8x 4116 (200ns) $75 $66

Add $60 for assembled and tested.

OEM enquires welcome.

T.C.T. MICRO DESIGN PTY. LTD.

Engineering excellence

l ..... asa § .........51 ...... -9
| tnannedy 1 ade wwwma ’ ssascnar § casecann: t:
' camncans 1 cmacsans | svanaser{ cacancnms I
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If you think you have a good dynamic memory
board, just try this quick quiz:

Would your board work if your processor
was running at only 1Hz?

Would your board maintain data if you
unplugged your CPU?

Would your board work during many
asynchronous wait states?

Would your board work with the 280, 2650,
8080, 6800 and 68000 processors?

Would your board work with DMA devices?

N N N N

We can happily say that our board will pass all of
these tests. We are now supplying our boards to
various computer manufacturers - one for example
is using our board with a double density DMA
disk controller. We believe our board is easily the
best on the market today.

WHO ARE WE?

By now you are probably wondering just who is
TCT MICRO DESIGN? Almost certainly you have
heard of us before. We wrote TCT Basic, and
designed the following boards:

TCT 2K Ramsticks, TCT S100 protoboard, TCT
§$100 /O board, TCT S100 16K static board and the
TCT S100 PCG (the ETI 681).

Having designed several computers for
commercial applications, and produced more than
300 boards, we decided it was time to release our
dynamic memory board.

P.0O. Box 263 Wahroonga, 2076, N.S.W.
Please add $10 for post and packing.

Allow two weeks for delivery, we will
immediately inform of any unexpected delays.

ETI January 1981 - 57



7 DAY SATISFACTION
GUARANTEE - money back

if not satisfied.

Cat. X-1158
P&P $3.00

What better way for your children to encounter the delights of organ This amazing I C chip
playing than with this superb ‘up-to-the-minute’ advanced technology contains: READ ONLY
organ. MEMORY, RANDOM
After inserting 6 penlight cells (Cat. S-3003 at 22¢ each) or an optional ACCESS MEMORY,
9V DC adaptor (Cat. M-9525 at $6.90 - special price until the end of AUDIO AMPLIFIER,
February) just switch the unit on and make your choice of mode. TIMING CIRCUITS - in fact
Set the switch to auto play and by pressing one of eight numbered keys hi i
the organ will play a tune from thg'ROM in the | C. Switch to manual and te::r;ltmar;?nge::rigttiztglzef
Xou can play your own compositions. ' e ' this organ. The only other
nd now for the most stunning feature of this organ, by utilizing the in- ts in th hol
built RAM you can record directly onto the I C upto 96 notes and spaces O PQRIC IS S e
and then hear your composition by switching to replay! This advanced unit are a resistor and a
organ will give hours of entertainment PLUS encourage your child to capacitor!!!
become another Bach or Handel.

SEE THE OTHER
These are the tunes that your mini organ will play for you: JRM{eLEI01E) FHI

P : : IN THIS
* Yankee Doodle * Dixie * Silent Night # Oh Susanna MAGAZINE FOR

* Happy Birthday # London Bridge is Falling Down * STORE N,
The Yellow Rose of Texas % She’ll be Coming Round the ADDRESSES & >
Mountain. PHONE NUMBERS b




Ideas for Experimenters

100k

100n

1
tntant.

This logic probe was designed to operate
in similar manner to the Hewlett-
Packard Logic Probe. It uses a single
lamp to indicate all states including
open circuit and pulse trains, says R.A.
Jackson of Glenelg, S.A.

IC1is a dual comparator: IC1a detects
the logic 1 level threshold and IC1b de-
tects the logic O level. The resistor
network is set for CMOS levels but can
easily be changed for TTL.

With the probe input open circuit,
IC1a output is low and IC1b output is
high. IC2 oscillates at about 100 Hz and
the square wave output is fed through
gates IC3b, ¢ and d to drive the lamp
with a 50% duty cycle square wave. This

Alarm power supply

House alarms require a power source in
the event of a mains failure. This unit,
from Mark Tiddy of Highgate S.A., is
a simple unit to fulfil that function.
Most alarms operate from a 12 Vdc rail
so that a 12 V battery may be used to
supply power during mains failures.
The circuit employs a conventional
transformer-bridge rectifier configura-
tion and a three-terminal 12V
regulator. The coil of a relay is con-
nected directly across the 12V
regulated supply rail and is held
operated during mains operation.

Logic probe mimics H-P unit

560k

TOALL

+Ve POINTS 1

GRAIN OF
WHEAT LAMP

560k

ICh = LM393
IC2 = 555
IC3 = 74C00
IC4 = 74C221
ICS = 78L08

100n

10

111

r.r

gives halfbrilliance.

When a logic 1 is applied, both the
comparator outputs go high. IC3a out-
put goes low thus inhibiting gate IC3b
and driving the lamp to full brilliance.

A logic 0 input gives low outputs from
the comparators. IC2 stops oscillating
and its output goes high. This gives
IC3b two high inputs and the lamp is
turned off.

If a pulse is present at the input, its
negative-going edge is coupled to the
trigger input of IC4a. This is one half of
a dual monostable. Pin 5 goes high for
approximately 50 ms, and then goes

low. This triggers IC4b for 50 ms. The Q
output of IC4b is connected to the in-
hibit input of [C4a. This prevents
retriggering until 100 ms after the first
pulse. The Q outputs of IC4 drive gates
IC3c and d. This arrangement turns the
lamp off, then on, giving a positive indi-
cation of a pulse, regardless of the input
level or the pulse frequency.

IC5 is an 8 V regulator. This limits
the lamp voltage when the input voltage
is high (up to 18 volts). The diode pro-
tects against reverse voltage.

With careful construction the probe
can be built into a penlight torch case.

+12V RAIL TO ALARM

25v
D1-D4 EMA400Y

12V BATTERY INPUT

/"O——— OV RAIL TO ALARM.

During mains failure, the 12 V supply
rail from the regulator will discharge
and the relay will drop out, connecting
the supply rail for the alarm through to
a 12 V battery.

A suitable resistor (or even a diode)

RLB

from the positive output of the bridge
rectifier to the positive terminal of the
battery, plus a diode between the 0 V
RAIL TO ALARM and bridge rectifier
negative will keep the battery trickle
charged.
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CISA

The one-stop Microcomputer Shop

for total service to TRS-80* users

*TRS-80 is a registered Trademark of Tandy Radio-Shack

NOW AVAILABLE
CISA DISK PASCAL

Executes up to 60 times faster than DISK BASIC.

HAS FULL DISK /O FEATURES and many facilities not available on lan-
guages costing many hundreds of dollars.

DO NOT CONFUSE WITH CHEAP CASSETTE-BASED ‘TINY® PASCALS.

Systems overlays and developments will be available to registered users at a nominal charge.
Includes the tastest and most powerful screen editor we have seen.

Will edit PENCIL, SCRIPSIT and ASCII files.

PASCAL is much easier to manipulate than ASSEMBLY, and is practically as efficient as it compiles into a

true-optimized machine-code.

More efticient than currently available BASIC COMPILERS selling for twice the price.
We honestly believe that this Australian written PASCAL to be the fastest, most sopbisticated and
powertul high-level language available anywhere in the world for the TRS-80 Model |

RELEASE 1.0 $99.00

(numbered copies to registered single-users only)

CISA HARDWARE
AND MODS

HEAVY DUTY POWER LINE FILTER

Essential in most domestic situations ....... $65.00
CISA LIGHT PEN (again in stock)

Includes full do tation and sample prog-
ram......... ......519.95
CISA DATA DIGITIZER

Use this with HISPED program and you really have
abusiness system in LEVEL 2. Requlres no system
moditications....... —c .$57.50
AUTOMATIC TELEPHONE DIALLER

Easy attachment to TRS-80. Requires no
hardware mods. Complete with softwares and

documentation........... .$57.50
16K UPGRADE KITS
KEYBOARD KIT. ...$85.00

INTERFACE KIT (yes there is a ditterence)$105.00
We fit — $20.00 plus carriage $5.00 overnight re-
turn.

DISK DATA SEPARATOR

These are the components that TANDY torgot.
Virtually eliminates all disk VO errors. Absolutely
essential for 77 track users. We fit.............$49.95
{sorry no kits)

GREEN PHOSPHOR TUBES

Not a cheap plastic overlay. We fit a genulne pro-
fessional standard VDU tube with %' armoured
low reflective front panel. (no kits) .$99.00
(fits old and new type Tandy VDU and current Dick
Smith monitor)

CISA RS232 PRINTER-DRIVER

Operate any RS232 or 20MA serial printer with this
Australian made unit. Includes software ...$54.75
LOWER CASE MODIFICATION

Get video lower-case for BOTH Scripsit and Elec-
tric Pencil. Fitted ... $49.95
VIDEO STABILISER CRYSTAL

Totally removes shimmer and wobble on your
video. Highly recommended for Green Tube.

[ S -— |
Fitted..

DUMMY PRINTER
Plug this into the parallel port of the intertace and
avoid system lockups if you accidentally type
LLIST or LPRINT ............ .$14.95

.$19.95
..$39.95

TRS-80 SOFTWARE

AIR TRAFFIC CONTROLLER L2/16K

Supervise a large area of air-space in real
time ..$9.95
SPACE GAMES L2/16K

Five brilliant games in the classic space
seres .$14.50
STRATEGY GAMES L2/16K

Four fascinating games to test your judgement
and logic . “ .$14.50
ADVENTURE SERIES L2/16l
Adventure-1, The Count, Voodoo Castle.
Eaon. L. e ek n,

Z-CHESS

A fast and exacting opponent. 6 levels of play.
L2/16K.... .$19.95
Disk 32K .., ....524.95
DISASSEMBLER IN BASIC L2/16K only
Disassembles ROM and high memory machine
language routines ..... ’ $9.95
TAPECHECK L2 16K plus

Checks and verifies every millemetre of a cassette
tape. Also usetul as cassette I/O diagnostic$9.95
RS232 DIAGNOSTIC 32K/DISK

Interrogates, tests and reports on EVERY feature
of Tandy RS232 board. ..$19.95
FLOPPY DOCTOR 32K/DISK

This is the most comprehensive and exacting
series of memory and disk l/O tests we have seen.
From Micro-Clinlc, USA.......... .$29.95
SIMUTEK 7 separate packages
These seven packages are excelient value for any
TRS-80 owner =8

Plus many, many more.

.$14.95°

..$14.95 ea.

“HISPED”
TAPE OPERATION

2K Baud PLUS for the TRS-80°

@ Save, verify and load programs up to 4 times faster than normaj

® Save, verify and load array data up to 30 times faster than PRINT

@ User variable hardcopy formatting (3 output routines work with
most printers)

e "HISPED" is a machine language program (not a hardware add-
on)

@ 2 copies plus a free basic test program supplied on high quality
cassette — for level 2, 16K, 32K or 48K,

MAKES STRINGY FLOPPIES REDUNDANT.

$24.95

Available only from Cisa and authorised agents.

MICROPOLIS DRIVES
FOR THE TRS-80*

For the enthusiast: 192K bytes per drive.

SINGLE 77 TRACK

A professional disk drive for the business user:
TWIN 77 TRACK 385K ..$1499.00
Both complete with heavy-duty case and inbuilt
power supply and free dospatch to TRSDOS.
Requires cables — 2 drive $30, 3 drive $40, 4 drive
$50.

MIX 'N MATCH with any 35 or 40 track drive.
SHOP WHERE YOU CAN BE SURE OF SERVICE
BACK-UP AND YOUR WARRANTIES HONOURED.

SOFTWARE FROM RACET

INFINITE BASIC $49.95 L2 and DISK

Add 30 BASIC commands plus full MATRIX MANIPULATION.
Add 50 STRING tfunctions, including high-speed sorts.
BUSINESS BASIC (requires INFINITE BASIC)........................ $29.95
Another 20 functions including set printer parameters, 127 digit
mathematical functions, binary array searches and hash code
generator.

COMPROC Command Processor for Disk .. = $19.95
Auto your system to any sequence of DOS, machine-language or
BASIC routines. Includes screen-print, auto debounce and lower-
case software driver.

DSM Disk Sort and Merge Min 32K and Disk...... .575.00
Sorts 85K diskette In less than 3 minutes.

Sorts 190K diskette in less than 6 minutes.

COPSYS for cassette systems. $14.95
Copy and verify virtually any machine-ianguage program.

GSF 32K and 32K DISK ...........ccccennne .$34.95

18 high-speed machine-language routines including high-speed
in-memory sorts.
Sorts a 1,000 element string array in 6 seconds.

PHONE OR CALL AND BROWSE. TRADE ENQUIRIES INVITED

Trading Hours: 9am to 6pm Monday-Friday, Sam t0 12.30pm Saturday.

All the above fine products are available at or can be ordered from:

NSW: SOUTH COAST COMPUTING SERVICES 90 Worrigee Street, Nowra, 2540. (044) 24967. RADIO DESPATCH 869 George Street, Sydney, Sydney, 2000. (02) 211-0191.
CONQUEST ELECTRONICS P/L 212 Katcomba Street, Katoomba, 2780. (047) 82-2491. VIC: W.D. LESLIE P/L 363-375 Raymond Street, Sale, 3850. (051) 44-2677. ACT:
COMPUTER BUSINESS AIDS 22 Ferrett Circuit, Kambah, 2902. COMPUTER WORLD Gallery Level, Woden Plaza, Canberra, 2601. (062) 81-1368. QLD: SOFTWARE-80 Shop
11/198 Moggill Road, Taringa, Brisbane, 4000. (07) 371-6996. OUTBACK ELECTRONICS 71 Barkley Hwy, Mt. Isa, 4825. (077) 43-3475. ALLIANCE COMPUTER PRODUCTS 11
Cracknell Road, Chardons Cnr, Annerley, Brisbane, 4000. (07) 392-1152. UNIVERSAL SERVICES Cunningham Street, Dalby, 4405. (074) 23228. TAS: H.S. ELECTRONICS 104
Charles Street, Launceston, 7520. (003) 31-8942. WA: BUNBURY BUSINESS EQUIPMENT: 40 Spencer Street, Bunbury, 6230. (097) 21-1977.

CISA MICROCOMPUTING PTY. LTD.

159 KENT STREET, SYDNEY, NSW 2000. PHONE: (02) 241-1813.

Orders under $100 add $2.00 p and p. Over $100 post free. For repairs and mods to systems — send by carrier — you pay, we pay return carriage.
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ETICIRCUITS NO.2.

A collection of ideas and data for the elec-
tronics experimenter. This book contains
25 chapters: Alarms, Amphfiers, Auto-
mobiles, Bafteries, Comparaters, Con-
version Tables, Crossovers, Crystal
Oscillators, Detectors, Digital, Filters,

Indicators. Logic Data, Miscellanea,
Miscellaneous Data. Mixers, Preampli-
fiers, Power Control, Power Supplies,
Sequence Timing. Signal Generators,
Signal Processors, Special Effects,
Switching, Test. As you can see, it covers
many fields and there are a wealth of cir-
cuits. 100 pages

STREWTH! $1.25 (down from
$2.95)

TEST GEAR VOL.1.

Thus rare gem contains over 30 projects
covering every field from audio to digital.
physical measurement to RF. You'll find
ever-popular projects like the ETI-438
Audio Level Meter, the ETI-704 Cross-
hatch/dot Generator, the ETI-129 RF
Signal Generator, the ETI-121 Logic
Pulser and ETI-122 Logic Tester plus
power supplies, a temperature meter.
simple frequency counter etc.. etc. 116
pages

A MERE $1.25 (as against $3)

TOP PROJECTS VOL.5.

How can you resist this one? Over 20
projects. covering many fieids of interest.
from photography to P A., control to bio-
medical applications, novelties 10 alarms.
in this one you'll ind such things as the
Transmission Line Speaker. Graphic
Equaliser, Manne Gas Alarm, Accentu-
ated Beat Metronome, Shutter Speed
Timer, GSR Monitor, Ultrasonic Switch,
CB Power Supply, Digital Temperature
Meter, Skeet Game. White Line Follower
and more, more. more. See — how can
you resist? 116 pages

OH DEAR! $1.30 (cover price $3)

30 AUDIO PROJECTS

This weighty tome is a must for the audio
enthusiast. A beautiful production on lop-
quality paper. the projects include such
perennials as the ETI-440 Simple 25 W
Amplifier, the ETI-414 Master Mixer. the
ETi-449 Balanced Microphone Amplitier,
the ETI-481 12V 100 W Amplifier, the
ever-popular 50/100 W ETI-480 Power
Amp Modules. the ETI-487 Audio Spec-
trum Analyser. the ETi-441 Audio Noise
Generator plus many more goodies. 164
pages

A STEAL! $1.50 (was $3.95)

BARGAIN BASEMENT BOOK SELLOUT!

PROJECT ELECTRONICS

Our all-time best seller. Over 25 projects
in this book., most of which have never
appeared in ETi. All simple, easy 1o get
going projects using common parts and
generally powered by a singie 9V
No. 216 transistor radio battery. Kits are
currently available from several sources,
Inside are such goodies as a continurty
tester. two crystal sets, an AM rado. a
battery saver, a simple intercom, a LED
dice. a tachometer. an intruder alarm. a
train controller, a hi-h speaker — and lots
more. Plus a guide to project construction
how 10 solder and how 1o find your way
around components. A must for the be-
ginner or tinkerer. 84 pages

HELLS BELLS!$1.75(cover price
$4.75)

SIMPLE PROJECTS vOL.2.
Another winner tor the beginner/tinkerer
- and a rare one now. Over 20 popular
simple projects: Induction Balance Metal
Locator. Photographic Strobe. Selecta-
game (TV game). Touch Switch. Car
Alarm, Morse Practice Oscillator. Mimi
Organ etc.. etc. Plus: colour codes. com-
ponent connections etc. 100 pages

A RIPPER, $1.25 (was $2.95)

SIMPLE PROJECTS VOL.1.

A collectors item! Last chance o get this
one. Over 25 great projects. Including
Three Simple Receivers. TV Masthead
Amplitier, Simple Speaker, Simple Stereo
Amplifier, Monophonic Organ. Simple
Loudhaiier. Courtesy Light Extender
Cannibals & Missionaries Game. Tran
sistor Tester. Dnil Speed Controller, Light
Operated Swilch. Spring Reverb Unit
Pool Alarm, simple ntercoms etc. Com:
plete your collection. 92 pages

A BUST!$1.00 (was $2.00)

SONICS 1980 YEARBOOK

The defimitive book for the musician/
electronics enthusiasl Australia’s first
comprehensive guide to electromic
musical Instruments'and equipment. The
book has ten fealure articles covering
keyboards o hghtng. mics lo speakers
etc. it has a comprehensive instrument
and equipment directory under thirteen
categories plus a distributors index and a
brand index. PLUS — there's a 48-page
multitrack tape pnmer for home/amateur
recording engineer/enthusiasts

In short — “the bible . 204 pages

ONLY $1.50 (was $4.35)

NOTE: owing to the extremely low offer prices. it we have 10 subslitute a book for
your first Choice because stocks have run out we are unable to make any rebates if
the second choice book has a lower offer price than the tirst choice book.

We're holding quantities of ‘shop soiled’ books that we're
offering to you at bargain prices to make way in our store for

new titles. These books only have scuffed or marked covers —
the inner pages are all perfectiy good. Here's your chance to
get some of our popular books of the past at ‘bargain base-
ment’ prices. It's so convenient to have projects all assembled
between two covers, checked, corrected and presented in one
batch. If you're ever looking for an item of test gear to build and
don't know where to start looking in your back issues of ETI,
then you'd best tum to the index of Test Gear Vol. 1. — it's more
than likely to be there! Audio enthusiasts will find 30 Audio
Projects one of the handiest project references around

again, no need to spend fruitiess hours digging through past
issues of your ETIs (that's if you've kept them!). Maybe your
project file is incomplete? One or more of these books will bring
it up to date. Perhaps you missed one of these publications
when it first appeared? Here's an opportunity to complete your

ORDER NOW. Offer closes 28 February 1981,
or until stocks run out.

You can order just one or any number. Postage for one to
three books is $1.50 (surface mail only to New Zealand).
For four or more, we'll send them post free.

Please Indicate second choices as we may run out of
stocks.

Send coupon to:

ETI Bargain Basement Book Sellout,
Modern Magazines. Subscriptions Dept.

15 Boundary St. Rushcutters Bay NSW 2011 library.
e TR G L T V] [PT TN o Ty G P S T
! ) i, nnphlaans SR =g e SRR (2ndchoice) ................. 1 85 57 o . |
: B) o bt L F—— 1 $ Name . ...............cccooui... :
I c) Ly erntsdanloeAu gl (2nd choice) . .. .. . LIS, Add |
| ) N W R L (2nd choice) . .... S - v DR - & BH96, -« re-rasr aa ns e o AR |
[ ¥8) sind Mave i i o (endchoice) ................. SY . s e T R e e Sy Postcode . . .. .. |
| ) ot ] e e e (2ndchoice) .......... s ¢ & Sy - PR | enclose cheque/money order No. |
| g) e R N e A4 T ey (2ndchoice) ... . ............ .. A eainy |
: ALL ¢+ 44 5 et v STwawwlna T aricaiis PR B = A ke ol WA ] $10.80 A L e W B |
| POSTAGE: 1t03bo0ks: $1.50 Plus postage (it applicable)  § Signature .. ...........ciii.... :
| 4 or more books: free. TOTAL $....... |
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INTRODUCING AUSTRALIA’S BEST VALUE in I/O

THE GODBOUT INTERFACE I
IEEE S100 PARALLEL & RS232

One RS232
Three full duplex or 20mA)
;:rallel por‘t)s with full handshake

ip Swi e 3.0 ¥ ace 3 e o ! Links to get the
[)s:glesc‘vigﬁh il T T ll printouts you require
for all
commonly changed
variables

1602 UART

Plated through,

solder masked
and siik screened
board

Link for S100 Gold-plated Provision for extended Dip Switch set
vectored interrupts  edge connector port addressing 16 Baud rates:

PRICING AND DEFINITION 2o 19200

@ SERIAL AND PARALLEL INTERFACE TO IEEE S100

o THREE FULL DUPLEX PARALLEL PORTS WITH HANDSHAKING
¢ ONE TRUE RS232 OR 20mA WITH FULL HANDSHAKING

UNKIT $261.45

Definition: "Unkit" — name applied by Godbout Electronics to products that are not fully assembled, but do have all IC sockets, dip
switches, bypass caps and most other discrete components pre-installed and precision flow soldered.

plus sales tax if applicable

@ We are S100 Microcomputer Specialists
@ Complete systems . . . individual items
@ Home computers . . . business machines . . . special applications.

CHECK OUR PREVIOUS ADVERTISEMENTS IN ETI AND EA.

‘ \ g E 130 Military Road, Guildford,
NSW 2161. Phone (02) 632-6301,

ACOUSTIC ELECTRONIC DEVELOPMENTS PTY LTD
(02) 632-4966. Telex AA25958.

Trading hours Monday to Saturday 9am — 6pm.
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This month’s projects generally use V.D.O. dipstick probes

widely-available components and

readers should experience few difficul- Phil Wait has done a little digging and
ties in obtaining the required parts. come up with a list of stockists for the
Few suppliers will not be stocking the V.D.O. dipstick probe, which costs about
Hitachi MOSFETs for the ETI-477 $15 and can be obtained in various
power amplifier module; in fact they lengths to suit your engine. The NTC
have been advertised by several well- thermistor sensor is the same in each
known suppliers for the past few probe. Stockists in each state are:

General Auto Instrument Service

months. The only thing not generally
stocked is the dipstick probe for the ETI-
328 LED Oil Temperature Meter.

47 Egerton St

Lidcombe NSW

(O r—=
HY6ss

ELLIZ VRPN - 12
ADE N U

The U.K.-made ILP series of encapsulated audio modules shouid prove popular with audio enthusiasts.

These plug-in modules make the assembly of a sound system quick and simpie.

Apart from preamps,

arange of power amps are available ranging from 15 W 10 240 W priced from around $30 to $150. Contact

Electromark, 40 Barry Ave, Mortdale NSW 2223,

Autpmotive Instrument Service
180 Coventry St
South Melbourne Vic.

M.A X. Instruments
662 Beaudesert Rd
Salisbury Qld.

Auto Instrument Service
11 Dequetteville Terrace
Kent Town S.A.

Auto Instrument Service
153 Francisco St
Belmont W.A.

Philco Electronics
1134 Sturt Hwy
Winnellie, Darwin N.T.

In addition, All Electronic Com-
ponents indicated they might be
stocking probes along with the kit.
Every supplier we spoke to prior to
publication indicated they would be
either carrying kits or else they had the
components in stock and would be
stocking the pc board.

Antenna matcher

Those seeking dual-gang capacitors for
this project should have little difficulty
as they are widely available. In fact it's
easier to say that Dick Smith doesn’t
stock them, nor do Silicon Valley stores.
Everything else for this project can be
obtained ‘off the shelf.

MELBOURNE’S BEST VALUE IN COMPONENTS

74L895......1.00 74LS373......2.40

74LS 74LS107 .......65 T4LS365...... .
74LS00..........33  74LS109.....50 74LS366..
74LS01.......30  74LS113......50 74LS367..
74LS02.......30  74LS114.....75 74LS368
7ALSO4..... 40  74LS123....1.
74505 .50 74LS125.....70 74007TTL
74£.508 .30 74LS133.....30 7400
741509 .30  74LS138.....1. 7401
74LS10 .30  74LS151....1.00 7402

74LS11

74LS12. .».30 74LS157 .. .75 7404 .
74LS14. ...80 7415160 .. .70 7405 ..
74L515. .75 74LS163.. .80 7406 ...
74L516. ...60 74LS164 .. r 7407 ...
74L.820. ...30 74L5165.. 1.40 7408 ..
74L821. .35 74L5169.. 1.80 7409..
74L827. .30 74L5174 .. ..65 7410
74L.S28. .35 74LS175.. .90 7412
74LS30. .30 741.8190.. [ 7413
74LS32. .30 74L5191 .. 130 7414
74L837. .40 74L5192.......1.15 7416
741838 .40 74LS193.........1.00 7417
74L540. ...30 7408194 ........1.20

741542 . .45 74.8195......1.00 7421
741547 . ..1.20 74L5196.......1.60 7422
74L873. il 7418197 .. .60 7425
741874 . 74L8221......1.50 7428
74L875. 7415247 ... A 7427 ..
74L878. 7418251 .. 7430
741585 . 7415253 .. 7432
74L.586. 7415257 ... 7437 ...
74LS90. 74L8259.. 7438 ...
741892 74L8279............ 7439 ...
74LS93 74L8290.........1. 7440

74LS5155 ..

ASMAN

74153 .........1.

74154
74157 .
74160 .
74165 ...
74172
74173 ...
74175 .
74180 .
74192 .
74193 .
74176 .
74367

78P05............8.00
7al05."4q  SELECTED
78L12 .. ITEMS
78L15.. XRO82 ..........1.30
78L18 .. :

78124 ..
78CB
7905 .
7905K ...
7906 .
7908 .
7912.

TOMGT ... 1.80

DVM CHIP

74C925......... 13.50

Mail Orders, $1.00
Min. P&P Please.

LECTRONICS

12 Victoria Street, Coburg, VIC, 3058.
Phone (03) 354-5062.
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BUT THEY’RE NOT 35¢ EA!

In the past, if you wanted a 1% resistor from us
you had to pay 35¢ each!

So most people settled for § or 10 percent
resistors and circuits were designed to
accommodate high variations.

Now look at the price: Dick Smith Electronics
now import high stability, precision made 1%
tolerance metal film resistors: and they sell for a
‘maximum of 6 cents each (one off!) Why would
you still use five or ten percent resistors in your
circuits when you can use 1% metal film types
for practically no more?

300 computer-
selected 1%
metal film
resistors,
specially
prepared for the
design
laboratory or the
professional
hobbyist.

NORMAL VALUE

OVER $15.00
ONLY

$1290

MANUFACTURERS,
DESIGN LABS, ETC:

Need large quantities of
precision 1% metal film
resistors? Dick Smith
ofters special prices for
quantity buyers (and
there are even bigger
savings for OEM

o quantities).

@ IN 100 UP
g QUANTITIES

BlEt K _§M|T|‘|'
LTI

==
A BETTER
TRANSISTOR/
~ WITHA
FIVE YEAR
GUARANTEE!

You can buy good, old, garden variety BC548's (or their
equivalents) just about anywhere. They're cheap and they
are popular.

Trouble is, they're too popular. With so many different
manufacturers, standards went out the window. One man'’s
‘prime spec’ BC548 is another man's reject.

We decided to change all that We found a manufacturer
who could make transistors as good as any that were on the
market.

And if we were prepared to pay a little extra he would make
them even better

We paid a little extra - and we got a better BC548.

The good news is that you don't pay any extra. We're selling
owr own branded BC548's (we call them DS548 to distinguish
them from the rest) at the same price — perhaps even lower
than you're probably paying now

And just to make things easy, we'rte even branded the leads
so you won't make mistakes.

They're so good we're prepared to back them with a full five
year guarantee: as long as they are used within
specifications, we'll replace any of our DS.

series transistors that fail within five years!

Does anyone else give you that sort

of guarantee?

DS 547/548/549

I e

EVEN LESS FOR BULK
DS 5657/558 17¢ each

guarantee
applies only to
transistors
mentioned above

v: SEE OUR OTHER ADS FOR
S)/? FULL ADDRESS DETAILS
L e




Dear Sir,

| was reading the article in communica-
tions in your magazine eti Elec. today,
Aug 80, on C-B radio. | am a pirate C-B
operator and have 25, 26, 27, 28 mghs
band, in what use to be an 18ch set.
There are many operators with these and
more frequencies around the world, in
fact somedays it is had to find a clear
channel in these frequencies.

If 40 ch's were made available for citi-
zens band operation, | would be one of
many thosands in Australia to get a
licence, despite extra channels.

Permits, can be obtained for 3 element
beams, only in country areas. | have a five
element beam:-in a country area, but this
is an illegal antenna.

We want no restrictions on antenna's
and no restrictions on power. We are
allowed 12 watts PeP 3 watts AM, and
want at least 25 watts Pep.

What the P & T department intend to
achieve by cutting 27 mghs nobody
knows,-but what about the operators with
up to $600.00 worth of equipment left
lying arond or thrown out. millions of
dollars worth of radio equipment
suddenly worth nothing. Is this what our
Politicions call justice? If it is nothing is.
This is what our fight is all about.

| hope | have made you aware of a few
facts about our fight, and hope to make
others aware to.

If you intend to publicate some or all of
this letter in your own words or otherwise.
Please do not include my name use
depresst C-Ber or somthing similar.

All right —
Depresst C-Ber.
Sir:

Your News Digest item and Brian
Dance's article (ETI, Sept.) treated the
1985 return of Halley's comet as an in-
fallible event, which may not be the case.

No one knows what orbital perturba-
tions it incurred during its last passage
through our solar system in 1910 and,
hence, if its orbit is still a closed path.

Comets were so numerous in Roman
times that their occasional absence was
newsworthy. Some looped around the
sun only.once before departing forever.
Others cycled through our system
several times before likewise leaving us,
after each passage had caused orbital
changes.

Dole money for far-out scientists and
socially-useless technocrats is one thing.

ETTER

Given the tragedy of desperately hungry
people in the world, to squander several
hundred million dollars on a comet-
chasing satellite merely to pander to
extremely esoteric interests is to display a
sadly perverted sense of social values.
This is even more the case if the body
long ago set sail for parts unknown,
leaving us to gaze forlornly from the rose
garden of foolish endeavour.
George Lindley
Redfern, NSW

Dear Sir,

In the article on turntables in your
August issue, if is alleged that the first
direct drive turntable was made by
Technics in 1970.

| came across a directly driven turn-
table as long ago as 1934, when | was
working in the service department of a
major Sydney radio manufacturer. it was
fitted in a ‘radiogram’ as they were called
in those days, and of course it was de-

LLAUHRY
VIDEO

Shop: 418 Bridge Road, Richmond, Vic.
Mail: PO Box 347, Richmond, 3121, Vic.

Second hand video recorders and tapes,
cheap. Also new.

OS| HARDWARE FOR
OHIO COMPUTERS

Superboard H. - .$395.00
SH Covers/VDU Stands (plastic). .$18.95
RF Modulators §/9V .. . .$19.95
EPROM with single Key Basic and

Cursor control .. I .$49.95

OSI SOFTWARE FOR
OHIO COMPUTERS

Over 100 thles for C1P/SII, C2/4P; enquire. Catégories
are: Games, Education, Business, Text, Instructions
(Modifications), and Utilities.

K.2. Catalogue. Brief description of all programs, tree hints.
New enlarged version. $3.50 PLUS $1.00 P&P
Exampie of titles:

G33. Grand Prix..

G37. Nuclear Sub (2 tapes) Adventure.

....59.95
.$18.96

U19. Cursor/Editor C2/4 .$11.95
U20. Mini-Assembler ....$9.95
U24, Sound Effects... ..$9.95

125 RYTY for C1P......
Now available blank digital tapes

C10 $1.85 ea. Less for lots of 10 or 100.

Mail orders allow postage. On Software 10r2 $1.00,3-5
$1.50, 6-9 $2.00, 10 or more items $2.50
All prices INCLUDE sales tax.

Prices subject to change without notice.

-$16.96

signed to operate at 78 rpm! On the
underside of the turntable platter there
were a number of metal strips arranged
like the spokes of a carntwheel. Unfortu-
nately | have now forgotten what the
stator element beneath it looked like, nor
can | remember the name of the manufac-
turer, but it was certainly a genumne
factory-made direct drive turntable.
John Keenan
Bathurst, NSW

Dear Sir,

Perhaps you or one of your readers can
help me? Some time ago ! bought a Clare-
Pender 63 key fully-encoded ASCII key-
board from the US, but received no data
with it about the connections.

The circuit contains a large number of
7400 series TTLs, but the heart of it is a
40-pin ceramic chip which-has the follow-
ing digits on it: 78372C-027 in small print
and in large print 7426. The back of the
circuit board has an assembly number
720926-K3 etched in the surface. On the
edge of the board are two edge connec-
tors, one with 34 pins and the other with
26.

I have tried for many months to find out
how it works but have now almost given
up. Surely someone, somewhere has one
of these keyboards working?

Terry Smith
4/440 Parramatta Rd
Burwood, NSW

DICK SMITH '
ELECTRONICS \

NOW OPE

D ¥
On Parramatta Rd

Yes! Dick Smith Electronics, your
one-stop electronics supermarket,
has a branch open 7 days per week!
Now you won‘t be caught short
looking for a .001ufF greencap to
finish a project on Sunday afternoon.
Just call into Dick Smith Electronics -
Auburn!

*Open 9AM - 5.30PM Mon-Fri, 8.30
- 12 noon Sat & 10AM - 2PM Sunday

145 Parramatta Rd,
Auburn Ph 648 0558
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Remember — all prices shown include sales
tax, postage and packing.

N.B. Your Sinclair ZX80 may qualify as a
business expense.

Sinci=ir
-British made.

2X80

Until now, building your own computer could
cost you around $600 — and still leave you with
only a bare board for your trouble. The Sinclair
ZX80 changes all that. For just $295 you get
everything you need including leads for direct
connection 10 your own cassette recorder and
television, The ZXB80 really is a complete,
powerful full-facility computer matching or sur-
passing other personal computers costing much
more. The ZX80 is programmed in BASIC and
you could use it for anything from chess to run-
ning a power station.

Two unique and valuable components of the
Sinclair ZX80: the Sinclair BASIC interpreter
and the Sinclair teach-yourself BASIC manual.
The unique Sinclair BASIC interpreter: offers
remarkable programming advantages — unique
‘one touch’ key word entry. The ZX80
eliminates a great deal of tiresome typing, Key
words (RUN, PRINT, LIST etc) have their own

YHF TV modulator.

780-1 microprocessor - new,

/

S,

.|\\\\\mm\\:ll\m\

single key entry. Unique syntax check. Only
lines with correct syntax are accepted into
programs. A cursor identifies errors immediate-
ly. preventing entry of long and complicated
programs with faults only to disgover them when
you run.

Excellent string handling capability — takes
up to 26 string variables of any length. All
strings can undergo all rational tests (e.g. com-
parison). The ZX80 also has string input to re-
quest a line of text; strings do not need to be
dimensioned. Up to 26 single dimension arrays.
FOR/NEXT loops nested up to 26. Variable
names of any length. BASIC language also
handles full Boolean arithmatic, conditional ex-
pressions, etc.

Exceptionally powerful edit facilities, allows
modification of existing program lines. Ran-
domise function, useful for games and secret
codes. Timer under program control. PEEK and

[ ORDER FORM:

: —vay
\\\“““ T T m -
i “ ““\ $ n P N
.\\\\““\““:\\\\\“\g\wm\\\\\‘
- \‘“\\u\\\“

POKE enable entry of machine code instruc-
tions, USR causes jump to a user’'s machine
language sub-routine. High resolution graphics
with 22 standard graphic symbols. The Sinclair
teach-yoursel{-BASIC manual 96 page book free
with every kil.

Fewer chips, compact design, volume produc-
tion means MORE POWER FOR YOUR
DOLLAR! The ZX80 owes its low price to its
remarkable design: the whole system is packed
onto fewer, newer more powerful and advanced
LSI chips. A single SUPER ROM, for instance,
contains the BASIC interpreter, the character
sel, operating system and monitor. And the
ZX80's IK byte RAM is roughly equivalent to
4K bytes in a conventional computer because the
ZX80's brilliant design packs the RAM so much
more tightly. (Key words occupy just a single
byte). You can add to the memory via the expan-
sion port, giving a maximum potential of 16K.

SINCLAIR FQUIPMENT (AUSTRALASIA) PTY. LTD.
308 High St.. Kew 3101, Vic. Tel. 861 6224,

faster version of the famous

e e e e iy L e <ot
I
I

. ] Sockets for TV, | _Quantity ltem Item Price Totsl
Z-80 microprocessor chip, cassette recorder, Ready-assembled Sinclair ZX80
widely recognised as the best power supply. | Personal Computer(s). |
ever made. Price incl. ZX80 BASIC manual, $295.00
SUPER | excl. mains adaptor. I
RAM chips. ROM. I Muins Adaptor(s) (600Ma a1 9V DC
nominal unregulated). by I
Clock. Memory Expansion Board(s) takes, =
: up to JK bytes. 5 2360 I
RAM Memory chips — standard 1K
Rugged, _ = byles capacity. - $ 10.00 I
flush, | Sinclair ZX80 Manual(s) free with S |
Sinclair every ZX80 compuler. i
keyboard. 1 enclose cheque/Bankcard/ Diners Club/Amex TOTAL I
| Name__ ETI I
Address P d
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7X80 COMPANION $'|B

87 PAGE BOOK

Book is arranged
computing may S

user will fin
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iation of the machine and fac _ !
apprecuatnod the later sections useful in applying his knowil

ZX80 which has brought a breath o

i i 0 entering
at the intending user of the ZX8(
tasr(: Lr;ing the system and gradually gain a better

ilities. The informed computer
facilities o

f fresh air to the personal computer

Linsac Software comes on C12 Cassettes with Full Documentation including
e Program Listing e User Instructions e List of Variables with Meanings
e Program Description ® Sample Program Run

GAMES PACK ONE CONTAINS

G001 Three Towers
Rearrange the rings to build a new tower.
G002 Number Guessing
Find the hidden number with hints from the
ZX8B0.
G003 Mastermind
Break the four digit code.
G004 Sketcher
Draw patterns of your choice with memory
mapping.
G005 Hurkle
Hunt the horrible hurkle in the 15x 15 grid.
G006 Nim
The familiar game of skill.
G007 Symbol Simon
Try and match the complex increasing pattern.

GAMES PACK TWO CONTAINS

G008 Nine Lives

A word game for two players — possibly fatal.
G009 The Maze Game

Find the treasure as the maze grows around

you
G010 Plain Sailing

Steer a yacht against dangerous currents.
G012 Noughts & Crosses

The ZX80 plays an excellent strategic game.
G013 Chinese Puzzie

Can you rearrange the blocks in the right way?
G014 Tower of Hanoi

The game of antiquity.
G015 Battlieship

Realistic naval antillery action.

GAMES PACK THREE CONTAINS

GO11 Fruit Machine (2-4K)
The ZX80 as a one-armed bandit.
G016 Fourin a Line (4K)
A 2 player game arranging patterns of counters.
G017 Zombies
You are surrounded by zombies on a deser
island.

EDUCATION PACK ONE CONTAINS

E001 Maths Drill
Two levels of aitficulty included.
E002 Dot recognition
Recognise the number of a random dot pattern.
EO011 Musical Notes
Teaches children notes on the scale.
E004 Spelling Quiz
The teacher sets five words to be tested.
E007 Day Finder
Gives the day of the week for a date.

EDUCATION PACK TWO CONTAINS

E005 Graph Plotter
Plots quadratic equations.
E006 Prime Factors
Calculates prime factors of given numbers.
E008 Number Bases
Conversions and calculations in different
bases.
EO09 Bar Charts
Plots bar charts from supplied data.
EO010 Statistics
A collection of statistical routines.

UTILITY PACK ONE CONTAINS
U001 Memory Display
Displays 80-byte blocks of memory (char/hex).
U002 Hex Code Monitor
Handles machine code routines.
U003 Renumber
A full renumber routine,
U004 Memory Search
Finds and displays byte patterns.
---------------‘
C-12 CASSETTE ORDER FORM
SINCLAIR EQUIPMENT (AUSTRALASIA) PTY. LTD. I
I 308 High St., Kew 3101, Vic. Tel. 861 6224

Quantity —F Total

=
g
3

Games Pack One
Games Pack Two
Games Pack Three
Education Pack One
Education Pack Two
Utility Pack One
ZX80 Book

ET |
- r . . ¢ ' r r B 1 0 &1 1 ]}

Total

| enciose cheque/Bankcard/Oiners Club/Amex

(|
z
w
3
®

i
12

Address .Postcode.
L---------------‘
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Lilliput computers!

A review of the Tandy TRS-80
and Sharp PC-1211 pocket computers

Are computers shrinking or calculators growing? Pocket
computers are the latest development in the computer field
to hit the market here. Tom Moffat runs his practised eyes

and fingers over a pair.

POCKET CALCULATORS have been
around for quite a few years now. The
first ones stemmed from the develop-
ment of four-bit CPU chips, the first
microprocessors. As chip technology
grew the chips themselves grew into
40-pin, 8-bit devices that were really too
big for hand-held machines; and their
power expanded much quicker than
their size. Before long it was possible to
get a 40-pin chip that would do the same
work it took a room full of equipment to
do a decade ago.

These microprocessors first hit the
market as evaluation kits, with a few
other bits and pieces thrown in to make
them usable as rudimentary computers
or process controllers, programmed in
machine code. Eventually, interpreter
routines became available to translate
high level languages such as BASIC
into the microprocessors’ machine code
and the home computer was born.

68 — January 1981 ETI

While all this was going on, the
development of pocket calculators con-
tinued, the simple four-function
machines getting smaller and smaller
until they could be built into a wrist
watch. The "calculator-sized” calcu-
lators kept gaining more features and
power, with the latest ones able to
accept programs of several hundred
steps to carry out quite elaborate
mathematical routines. Now the two
lines of development have collided head
on in the form of pocket sized machines
capable of being programmed in BASIC.

Are they scaled down computers, or
scaled up calculators ? It's hard to make
an exact definition, but if we accept the
fact that the little machines can do pro-
grammed routines, work in a high level
language (speak English), and make
decisions based on the results of
previous operations, they must be
computers. That’s what their promoters

Tom Moffatt

39 Pillinger Drive. Fern Tree Tas, 7101

are calling them, anyway.

Two importers have brought out
models in Australia; Tandy with their
TRS-80 Pocket Computer, and Sharp
with their PC-1211. By the time you
read this there may be others. Both
Tandy and Sharp claim to be the first to
bring them out, but it doesn’t seem to
make much difference because for all
practical purposes they are the same
machine with different nameplates.
Whether Tandy designed the machine
and got Sharp to make it, or Sharp de-
signed it and got Tandy to sell it, is hard
to determine. It appears that Tandy has
done a deal to sell the computer ex-
clusively in the USA for one year,
although elsewhere the two computers
are being sold in competition with each
other. But, regardless of who originated
the idea, it’s a mighty machine.

Tandy announced its Pocket Com-
puter in Australia with an enthusiastic



press release in September 1980 and in-
quiries to their Sydney head office
brought an envelope stuffed with
material promoting their position in the
computer industry (which is strong and
getting stronger) and a beautifully pre-
sented service manual for the TRS-80
Pocket Computer and its accessory
cassette interface (yes, it has one of
those too, as does the Sharp). Hobart’s
Tandy dealer supplied one of the little
computers for hands-on evaluation (also
known as a good fiddle). Here’s how it
came up.

The machine in detail

The Japanese make some really classy
goods, like their cameras, and some
pretty crummy stuff as well. The pocket
computer definitely falls in the first
category . . . it’s nice to look at, appears
well made, and it just feels good to
handle, like a good camera. Housed
in a package only slightly larger than
a programmable calculator, it has a
24-character alphanumeric LCD dis-
play, an alphabetic keyboard in the
“QWERTY” format, a separate numeric
keypad, and various control keys. At the
left hand end is a small plastic cap that
covers a connection plug for the cassette
interface and printer. PRINTER ?7?
Yes, that's on the way too, more on it
later.

Now on to computing. The blurb from
Tandy says the machine is “pro-
grammable in powerful Level I BASIC
... " Here, they're selling themselves
short! It’s got Level I BASIC all right, or
most of it. But there’s one big difference:
number crunching. Level I can only add,
subtract, multiply, and divide, and
that’s it. Anything else, such as square
roots, must first be prepared as a sub-
routine and then called when needed.
The pocket version has all the trig

functions, such as SIN, COS, TAN, and
their inverses; and LOG, EXP, and
some handy routines to convert decimal
degrees to degrees, minutes, and
seconds, and vice versa. Other state-
ments specify angular mode inputs and
outputs in degrees, radians, or grads.
Any of these functions can be written in
as part of a BASIC program, which
makes the machine a very powerful
number cruncher indeed. Imagine try-
ing to write a program like “Great
Circle Computer” (see accompanying
box later) in “standard” Level I BASIC
... you could do it in time, but only by
using a collection of subroutines to com-
pute the trig functions. The pocket
computer has precision out to 12 digits,
and using scientific notation it can
handle numbers from 109 to 10%°.

On the debit side, the pocket com-
puter is miserably slow compared to its
‘big’ brothers. Because of the maths in-
volved it takes it about ten seconds to
run the Great Circle program; and to
run the full 21 numbers in the Number
Sorting program (see P.73), about 5%
minutes. Although the results that
come out of the computer are first class,
you must be patient to get them. It’s a
small price to pay for the power and
convenience you get, though.

With such a tiny keyboard, data entry
1s bound to be a bit fiddly. Each key is
less than one finger’'s width from its
neighbour, although the numeric keys
are a bit bigger. If you tried to type with
all ten fingers you wouldn’t even be able
to see the computer, and two fingers
tend to smash into each other. So one
finger at a time is the rule. It’s not as
bad as it sounds, though, as BASIC
statements such as PRINT and INPUT
can be shortened to ‘P.’ and ‘I.’, much
like Level I BASIC. But the computer
stores the commands in such a way that

The Sharp PC-1211 handheld computer mounted in its cassette interface.

CASSETTE
INTERFACE

CE-121

after they're ENTERed, they pop up on
the display in their full form.

The 24-character display is a bit
limited, although the computer can
accept lines up to eighty characters
long. To look at a whole line you press a
right hand arrow key, and a cursor
scoots along the display. When it hits
the end of 24 characters, the characters
themselves scoot to the left, so it’s much
like viewing a normal computer screen
through a slit cut in a piece of card-
board. Other keys let you view the next
line up or the next line down.

The cursor is part of a powerful edit-
ing function. If while it’s sitting on a
character, you press SHIFT-INS, every-
thing from the character under the
cursor and to the right of it moves along
to reveal a space contained in a small
box. You can now enter an extra charac-
ter in the space. To get rid of a character
you position the cursor on top of it and
hit SHIFT-DEL, and it simply dis-
appears. The top two rows of keys have
two functions, selected by the SHIFT
key. One shift function is shown on
the Sharp but not specified on the
Tandy, although it does work. If you hit
SHIFT-Y you get Y=, the Japanese
symbol for Yen.

What's inside

The pocket computer isn’t a scaled down
version of something like a full-sized
TRS-80. It uses two four-bit micro-
processors that talk to each other
continuously over a common data bus.
The four-bit format, along with a
256 kHz clock, explains the computer’s
slow speed. The first processor accepts
instructions, interprets them, and then
sends them along to the second pro-
cessor to be carried out. Both processors
also contain housekeeping routines that
control the cassette interface, display, »
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DIRECT
COMPUTER
RETAIL

A NEW MAIL ORDER
COMPANY
SPECIALIZING IN
PERSONAL COMPUTERS.

We are a group of microcomputer enthusiasts who want to use
our computer knowledge to increase our stake in the computer
revolution.

Our company's aim is to supply throughout Australia personal
computers at Australia's lowest prices, these prices being possi-
ble by the traditional savings of mail order marketing.

Our office is open 9 to 5 weekdays and also 7 to 10pm week-
nights Monday through Thursday, so that our Australia-wide
clie;mts can use STD when it's cheap (after 9pm save 60% on your
call).

Service — The sweet taste of a "good buy” soon turns sour if the
after sale service is not satistactory. We provide full service, equal
to any in the business, on all our lines. We support fully the
manufacturer's warranty and provide complete after warranty ser-
vice (we give this undertaking in writing on our invoice).
Delivery (door to door)

1. Customer collection {or arrangement) from our premises.

2. Arranged by us, the charges being;

(a) one Apple — NSW $27
-~ Melb, Bris, Adel $25
— Vic, Qld, SA $34
— Perth $36
— WA $45

(b) one disc drive — $11 anywhere in Australia.
3. Smaller items by registered post, the charges beingless than$11.
ALL CHARGES INCLUDE INSURANCE TO THEIR FULL VALUE.

Payments — (1) Personal cheque — allow time to clear.
(2) Bank cheque or Cash
(3) C.0.D. but add 15% to the bill.
A receipt will be immediately issued for all moniles recelved.

APPLE DISCOUNTED

Our opening prices are a large

15% OFF

the normal retail* tax free price

Tax Free  Tax Paid Save
16K Apple Il plus $1185 $1362 $233
32K Apple Il plus 1292 1485 263
48K Apple Il plus 1390 1599 293
Apple Disc Il 462 531 94
Apple Disc Il with controller 559 642 118
Pascal language system 420 483 87
High speed Serial Comm Card 170 195 35
Parallel Comm Card 187 215 35
Mountain H'ware Clock card 168 193 35
Z80 Microsoft card 323 371 65
PAL colour card** 148 170 32

PLUS: Our special 5% " diskette prices: Verbatim, Basf, Memorex,
soft sector, Basf 10 and 16 sector; $40 per box of 10 including
postage.

Prices subject to change, and exclude delivery charges.

*Based on Sydney Computerland price list effective 15/5/1980.
**Based on Sydney Computerland price list effective 16 /7+/1980.

Pledge: We will not accept an order that we cannot supply ex-
stock unless the customer agrees to our expected dispatch date. I
we fail to dispatch as agreed we will immediately and automatical-
ly issue a full refund. This is printed on our receipt.

Will you be able to find us? We will be as permanent as the per-
sonal computer.

DIRECT COMPUTER RETAIL

32 Lioyd Avenue, CREMORNE, Sydney 2090.
(02) 908 2235

Dind
Datay

leaderless, high Grade Computer Programming tape.

O

g
Please supply: Quantity: ............ . pack(s).
of 20 pack C10 cassettes at $33 apack . . .. D)
Packing & delivery — $2.50 perpack . ... .. - .
TOTAL . L i [ WSS P
CEITIEIE o a cnfn 1 WA b 8 ] i i & o o e TS O
ACTHOOBT « o Joi 0 i3 3 § by S B el iy N
....................... PPN = 1= =7 S P —
Cheque ormoneyorder ................c.ouvvuniinnn..
Or Use your Bankcard l4l[9l[6" ]l ][ J[ ]! ] J[ Jl HJ ]]
Expiry Date ...../...../.....
SIgNRME! 'wI% <. w ¥ ue's ia Taa! ARV PRAPY Pl fallly o7e) iy .
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SPECIAL OFFER

C10
DATA CASSETTES
$1.65 EACH!

around one-fifth off

Send coupon to:

C10 Cassette Offer
ETi Magazine, 15 Boundary St, Rushcutters Bay NSW 2011

The majority of home and hobby computers employ cassette
tapes for mass storage, the most common type being the C10
cassette. Dindy Marketing has arranged to make thelr Dindy
Data C10 cassettes available to ETI readers in packs of 20 at a
special price — you can save around 20% on the price compared
to simllar tapes. The cassettes feature ‘instant-start’, so no data
or recording time is lost while waiting for leader tape to pass as
in other cassettes. The precision housing and mechanism feature
a clamped spring pressure pad to ensure good tape to head
contact with no loss of data. The Dindy Data Cassette tape is
certified tor use on home computers and features a consistent
durable coating on a tensilized base ensuring no dropouts or
data loss with stretch. These tapes come with a five year
unconditional guarantee.

Money back guarantee: Dindy ofter to refund the purchase price in full it
you are not completely satistied and provided you return the goods within
14 days of receipt.

Owling to the low offer price the minimum quantity that can be ordered is
20 tapes ($33 total cost). NOTE: offer extended to 28 February.




printer, clock, and even turning the
computer on and off.

The data bus also connects with three
RAM chips and three display chips
(which contain some more user RAM).
It’s a bit hard to express the RAM
capacity in a meaningful form, but it’s
big enough to contain 1424 program
steps, which represents a fair bit of
material. All the programs presented in
this article will fit in the RAM together.

Although neither Tandy nor Sharp
offer a printer at the time of writing, it’s
obvious one is on the way. The computer
is already arranged to control a printer
with the appropriate routines stored in
the CPU, and in/out lines brought out to
the cassette interface connector. A
printer would be a most useful accessory
as it would overcome the problem of
only being able to see one line of data at
atime.

The cassette interface is also driven
directly by a microprocessor. It uses a
frequency shift system (not Kansas City
Standard) that sounds like it runs at
about 300 baud. The computer divides
data up into blocks and then confirms
them with check sums, so the system is
pretty foolproof. It takes just over two
minutes to dump or load a complete
computer full of data. Once on tape, data
can be read back and compared against
what’s in the computer to check for
errors. A lousy load is signalled by an
error message, which usually occurs
only if the cassette recorder’s volume
control is set too low.

Physically, the cassette interface is a
cradle into which the computer slides,
making contact with the connector on
the left hand end. A cord comes out of
the cradle, terminating in plugs for ear-
phone socket, mic socket, and remote.
The interface seems to work well with
just about any good quality cassette
recorder.

In the computer itself is a small
beeper that can be made to beep once or
twice or whatever under program con-
trol. When the cassette interface is
running the beeper makes “data noises”
to confirm something is actually
happening.

The computers are powered by button
batteries that provide a claimed 300
hours running time. This hasn’t been
confirmed yet as the computer tested is
still on its first set of batteries and still
going strong, and it’s had a hell of a lot of
use. You must be careful when buying
replacement batteries. The Sharp is
arranged to use three silver oxide cells
and the Tandy wants four mercury cells
... both add up to much the same vol-
tage. Tandy specifies the type 675
batteries, but there is a trap: in Aus-
tralia at least, there appears to be two
types of 675 cells, mercury and silver

_—-‘

0 Dinddy Duta C10

Tandy's TRS-80 pocket computer uses two four-bit microprocessors which communicate with each
other via a gommon data buss. The first MPU accepts and interprets instructions, then passes them

along to the second processor for execution.

oxide, and both marked the same. The
mercury cells have a terminal voltage of
1.4; the silver oxides are 1.5. So if you're
buying 675 cells it’s probably safest to
measure them before handing over your
money to make sure you're getting the
right ones.

Even when the computer is “turned
off” a tiny amount of battery power is
still being fed to the RAMs. This gives
the effect of a non-volatile memory.
Programs once loaded into the computer
stay there ready for use, even after the
“OFF” key has been pressed.

Programs

Five programs have been presented to
show what the pocket computer can do.
You'll notice they’ve all been written as
loops, with a GOTO at the end throwing
back to the beginning. They’re called in
the computer’s “DEFINED” mode by
simply typing “SHIFT-(letter)”. For ex-
ample, SHIFT-B calls the Bandpass
Filter program. If you get tired of this
and want to run your soccer pools
numbers you can type in SHIFT-G at
any time and the computer will break
out of ‘Bandpass’ and begin ‘Gambling
Selector’. You can still run any program
in the RUN mode by typing RUN 500 or
RUN"B”. The first character of the first
line of each program specifies what
letter will call it (from the Reservable

Synopsis of Facilities

Size 175mm by 70mm by 15mm

Keyboard Full alpha plus numeric pad,
cursor and special function
keys

24 character, 5 x 7 dot matrix
LCD with 80 character buffer

Display

Microsoft compatible BASIC
with many added features

Language

Unknown, no machine code
access

CPU

Memory 1424 program steps

(1.9K RAM)

3 silver oxide cells, 0.009 W
normal, 0.011 W with cassette

Power

Program Storage Cassette via plug-in adapter
unit, supports named program
and data files.

Data Structure Header followed by block for-
matted data. Baud rate and
format are unknown

but it’s not very fast.Price
$249 (Tandy); $49

for cassette interface.

keys at the bottom two rows of the key-
board); eg. “G” at Line 10.

The Reservable keys can also be used
to call up commonly used blocks of pro- »
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MR BUSINESSMAN!

here at last from DICK SMITH is a

especially designed
for Australian
conditions

No, not just another software
package imported from
overseas, but one that has been
written (at great expense)

. , HERE ARE JUST SOME OF ITS
by Australians for
Australian businesses OUTSTANDING

In fact it has been modelled
closely on the Stock Control and FEATURES
Pricing System used so
successfully by Dick Smith
Electronics.

. Capacity for up to 1200 stock lines!

The original system runs on an Machine-language sorting for FAST operation!

IBM computer costing more Ability to print out price lists as well as stock status reports and other listings
than $50,000 — but you can {all dated!)

have the same benefits tor less Fast stock and financial status reports on the screen!

than one tenth of this cost (yes. Simple “menu-driven’’ operation — no s_pecual trauf\mg require.d! :
for both the computer hardware Prints out stock count sheets for stocktaking, then gives you a printed analysis

of all discrepencies!
and the softwarel) Special Australian Sales Tax feature (optional)!

Easily expandable so you're not forced to change to another system as your
While you're in one of our stores business expands!

why not check out the many

features of the System 80 and ALL THIS S
its peripherals? FOR ONL Y
You, and your business can (Program & Data Disks with -

; hensive User Manual
benefit from this amazing SRR (b0 dal)
system for less than you think! Cat. X-3750

BIEK §M|T|-| SEE OUR OTHER ADS FOR

Electroni ' FULL ADDRESS DETAILS
_




gram from the computer’s “reserve
memory”, an area completely separate
from the program memory. For instance
you might specify “RESERVE-M” as
the expression “27F”. Then, when
you're writing an electronics program
and you need “27F” you type in
SHIFT-M and up it comes in the pro-
gram line.

The GAMBLING SELECTOR pro-
gram was conceived as a bit of a giggle.
It was written and debugged while lying
in a tent during a bushwalking trip
(how many computers can you do that
with?)! It uses an elementary random
number generator, with the seed de-
veloped from the square root of the
product of the user’s birth date and the
current date, combined with a previous
random number. Many different people
have run numerous games with this
program. So far, its total winnings
amount to $1.20 in Soccer Pools. Oh,
well.

The PAUSE statement at line 80 is a
version of PRINT that pops up on the
display for about 3/4 of a second before
continuing execution of the program.
PRINT remains displayed until you hit
ENTER, then the program continues.
You’ll notice that INPUT statements
can contain a message telling the user
what data is required, as in Line 20.

COIL COMPUTER and BANDPASS
COUPLER DESIGN are handy pro-
grams for the radio freak. They were
developed from formulas in the “RSGB
Radio Data Book”, and show how
formulas can be turned into programs
with little effort. COIL COMPUTER
was written with “Air-Dux” type pre-
wound coil stock in mind. Since Air-Dux
sizes are measured in inches, the
program is written in inches.

NUMBER SORT accepts from 2 to 21
numbers in random order, and re-
arranges them in proper numerical
order. It was adapted from a program
published in the April 1978 issue of
Byte. It shows how a program published
in “Brand-X BASIC” can be translated
into “Pocket Computer BASIC”. The
major change, other than the input and
display routines, is the designation of
the variables at the top end of the
alphabet. This allows the computer to
run its arrays in the bottom end, instead
of using extra memory that’s taken up
by other programs.

GREAT CIRCLE is a number crun-
cher’s delight that demonstrates the
pocket computer’s maths capability . . .
see lines 750 and 760. You can use it to
determine the precise heading and dis-
tance from your home or whatever to
any point on earth, so you can point your
beam antenna in the right direction, or
target your nuclear missiles with ease!

Lines 710 and 720 input the destina-

tion latitude and longitude in degrees,
minutes, and seconds. At the end of each
line they are converted to decimal
degrees by the DEG statement, and
made negative for southern latitudes
and eastern longitudes. Lines 730 and
740 contain your home latitude and
longitude in decimal degrees (both are
negative in Australia). You can work
them out on a map and then convert
them to decimal degrees before entering
them as part of the program. If you enter
lines 730 and 740 “as is”, the program
will be centred on Fern Tree, Tasmania,
so you'll certainly have to work up your
own figures.

After you've entered all the above
programs in the computer you can try
another feature. Type in “MEM” and
the display will show something like
“6STEPSOMEMORIES”. Since you
started with 1424 steps it’s telling you
it’s just about chock-a-block.

Conclusions

So what’s a pocket computer good for ? If
you’re a pilot or a yachtie you can load it
up with navigation programs and then
whip it out when needed. Surveyors and
engineers can do the same. And com-
puter freaks need never be without the
cause of their addiction . . . you can take
it on holidays, walking trips, fishing
‘trips, or even to the office, where you can
quietly work on your own programs and
then slip the computer in your pocket
when the boss comes along,

This article hasn’t covered every facet
of the pocket computers ... to do so
would take the whole magazine. But it
should give you some idea of what
they’re like and what they’re good for.

The author would like to thank Tandy
for their help in the preparation of this
article, and J. Walch and Sons of Hobart
for their assistance with the Sharp
machine. ®

PROGRAM

POOLS AND TATTSLOTTO SELECTOR

10: “G" PAUSE ""GAMBLING SELECTOR
: INPUT “"ENTER BIRTH DATE: ";E

: INPUT "ENTER TODAY DATE: ":F

. INT EF

: INPUT “"POOLS OR TATTS? ",C$

: IF C$="POOLS" THEN 90

: IF CS$="TATTS" THEN 100

: PAUSE *... TRY AGAINI":GOTO 50

: D=55:Np=11: GOTO 110

: D=40:N=6

: X=INT {12+G+X)

: FORA=1TON

: B=23X

: X=B-INT (8/101)* 101

: IF X D THEN 130

: USING "sss”": PRINT “NUMBER'";A:" = "X
: USING: NEXT A

: PAUSE "... GOOD LUCK IN *;CS$;"1"
190: GOTO 50

BANDPASS COUPLER PROGRAM
S00: "B" PAUSE ""BANDPASS COUPLER DESIGN."

520:
530:
540:
550:
560:
570:
580:
590:
600:
610:
620:
630:
640:
650:;

INPUT "BANDWIDTH (MH2Z)? ;B
INPUT “CENTRE FREQ. (MH2)? '';F
K=_84"(B/F)

Q= 1.86/K

L=R/2,FQ

C=(1/L)*(1/2:F) 2

M= CK/(1-K)

C=C"E6: M=M"E6

BEEP 1: USING "sassne.s”

PRINT “C=",C;" PF'

PRINT “L=""L;" UM’

PRINT “COUPLING C=" M;" PF"
PRINT “Q=""Q

USING: GOTO 500

GREAT CIRCLE MEADING AND DISTANCE COMPUTER

700: “H't PAUSE "GREAT CIRCLE (EX HOB.)"

720:
730:
740:
750:
760:
770:
780:
790:
800:

A®.42.9169
C=-147.2605

X=1.852X: IF SIN(C-D)<0 LET Y=360-Y
BEEP 1: PRINT “*HEADING ="'; USING "‘ssss.0'

GOTO 700

510: BEEP 1: INPUT “DAMPING R (K)? '';R: R=R"E3

710: INPUT “LATITUDE (D.MS)? "';B,"“N OR $? ";I$:B=DEG B:IF IS="S" LET B=-B
INPUT “LONGITUDE (D.MS)? "D, “E OR W? *';

X=60°*ACS(SIN A*SIN B+COS A*COX B*COS (C-D))
Y = ACS((SIN B-COS(X/60)* SIN A)M(SIN(X/60)°COS A))

';¥; "DEGREES"
PRINT “*DISTANCE ="'; USING "‘sssess a5’ ;X;"KM": USING

LISTINGS

NUMBER OF COIL TURNS PROGRAM

200: “"C" PAUSE ""COIL COMPUTER."": BEEP 1
210: INPUT '#NDUCTANCE (UH)? "L

220: INPUT "COIL DIAM. (ICH)? ";A:A=A/2
230: INPUT "TURNS PER INCH? "N

240: X=(5L/NA 2)*(14 \/ (1+.36N~2* AA3/L))
250: BEEP 1: USING “ssse.n’’

260: PRINT X;"TURNS"

270: USING: GOTO 200

NUMBER SORTING PROGRAM

300: “N" PAUSE "NUMBER SORT:"
310: INPUT "HOW MANY NUMBERS? ;Y
320: IF Y 21 THEN 310

330: FORX = 1TOY

340: USING: PAUSE '"NUMBER "X
350: INPUT A(X)

360: NEXT X

370: W=

380: V=Y-1

390: FORX=1TOV

400: IF A(X) =A(X+ 1) THEN 430

410 Z=AX): AX)=A(X+ 1) AX+1)=2
420 w=1

430: NEXT X

440: If W= 1 THEN 370
450: BEEP 1: FORX=1TO Y
460 PRINT "NUMBER "":X;" = *; A(X)
470: NEXT X
480: GOTO 300
[
coupling
o {} o
R (o L éL J'C R
damping ]— ]— damping
oy 81 L

J$D = DEG D:IF J§="E" LET D=-D
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The Supermarket for TRS-80
Add-on Components

In stock now. Huge savings on Tandy!

Even if you bought a TRS-80, you don’t have to pay Tandy's prices for peripherals. Much of Bick Smith’s
System 80 hardware is completely compatible with the TRS-80. Compare our prices: and save a fortune!

SAVE OVER ~ 37 | CHECK OUR
$1000* ON A G {1 i PRICES FOR

LI X/ DISKS!
DISK SYSTEM FOR 4 DRIVE Mint  floppy dd;fsekét.s individually

Why pay over $220 extra per drive and Tandy charge $7.95 ea!
yet 'get only half the storage? Our disk [~ OUR PRICE:
drive gives 100K per side - yet cost s 95
only $379" Tandy's is single sided and
gives only 55K — but costs $699!! Cat X-3505
Which would you choose? > {or from $3.50 ea 100 plus)

iy P&P $5.50 l;(lead Czeanhing Disks
USE AS FIRST DRIVE OR Cat X-3230 | oodfide Bk Doaske” P
ADD-ON DRIVES: $379.00 N BV Cat X-3516 $34.95

andy price § Diskette Library

You'll also need: POWER SUPPLY (suits one or two $2716 for a Protect valuable files from dust and
drives) Cat X-3234 $60.00 DAISY CHAIN CABLE (suits 4-drive system | demage Each library box holds up

to 10 diskettes.
one to four drives Cat X-3232 $55.00 Cat X-3515 $5.95

PRINTER BARGAINS =i v o
Itoh 8300P =~ LETTER QUALITY
DOT MATRIX e DAISY WHEEL

i ¢ Try and match this value (Tandy can't!) For
For economical dot matrix printing. word processing and other top quality

5{%‘% Cﬁn' beat "‘“s Vg(l)ue’l applications, uses standard . business
chars/sec print. 80 columns on stationery, 25 chars/second print speed
standard fan-form paper(see {much faster than a golfball!) and is capable
below). Tandy's cheapest full width of tully proportional printing!  Uses
printer Is almost $1500! s economical daisy wheels for easy font

Sy !
oo changes or r’eplacem.oms. ~ ) Iy
BELOW COST FREIGHT 7 | Tandy S price: $2299... _
ANYWHERE IN AUSTRALIA $6.00 0 _ /

OURS: s
FAN-FORM COMPUTER PAPER Cat X-1189 199

TO SUIT ABOVE PRINTER, 2000 SHEET ve . .$35.00 fca: x-3265

BELOW COST FREIGHT
ANYWHERE iIN AUSTRALIA $6.00

TRS80  [MICRODOS fucrmeen — fepmnorr oo
DOS PATCH Stanfilgﬂke'opgiastyi-r:gsuyr;tee; The best value aro.und, ) g:;;l’-:'lnlsnﬁ:::ﬁ“amp i\

Changes the Tandy DOS from for business applications, etc ?,'{’S'f;oygr‘,‘;y?’gs"; lgous‘;f ( instructions. You can
35 to 40 racks — so you can using BASIC programs. has simple programs. 7 A g soupdy@lexialings, iy e

take full advantage of our Cat X-3645 / f;ﬁgr%gég)g“so

bargain drive
above. sl 95 Of cixssss § 3 500 S 995
Cat X-3550 P&P $2.00 P&P $3.00 P&P $1.00
NSW 145 Parramatts Rd  AUBURN 648 0553 96 Gladstone St FYSHWICK 10 4344
813 Princes Hwy  BLAKENURST 548 7744 186 Logen Rosd  BURANDA 391 6233
218 George St BROAOWAY 211 3177 824 Gympis Rd  CHERMSIOE 59 0285
5§31 Pittwster Rd  BROOKVALE 930441  SA 60 Wnght Suset  ADELAIDE 212 1962

147 Hums Hwy  CHULLORA 542 8322 399 Lansdels St MELBOURNE 67 953« [,
182 Pacific Hwy  GORE MILL 439 531 656 Bridgs Rosd  RICHMOND 428 1814 LTSRS R LU RTIR R Td )
30 Gross Strest PARRAMATTA 683 1133 Dond Rd SP [CRN TIURTEIN (Saturday: 9am till 12 noon)

125 Yorh Strest SYDNEY 290 33N WA e Willi:m St PERTH LRl BRISBANE: Half hour sarlier

ELE(TRON'CS 263 Koirs Strest  WOLLONGONG 28 3800 Abtoiam= By

DICK SMITH MAIL ORDER CENTRE: PO Box 321, North Ryds NSW 2112, Phone {02) 888 3200 YT IS WY IR IA LA AR 1L 1R 2




HARDWARE

KIT DESCRIPTION

S/09 6809 Computer w/128K Memory
/09 6809 Computer w/56K Memory
69/A 6809 Computer w/8K Memory
S/00 S/09 wjo Processor or Memory Card
DT 6540 132 Character Printer $2350.00
DV BOMZ" TErMiN Al ks s riaihi ryeeii sl P.O.A.
D5 5" Dual Mini Floppy Disc 720KB ................. P.O.A.
DT5 5" Dual Mini Floppy Disc

1.4 MEGADYIES s it - vt Mo 5 b ab g P.O.A.
8209 Intelligent Terminal 9" Monitor g
8212 Intelligent Terminal 12” Monitor ........... $1175.00
DMF2 Disk System w/25m Capacity $2650.00
CDS-1 Winchester Hard Disk System
SP-3 Daisy Wheel Printer (QUME)
SP-5 Daisy Wheel Printer (QUME)
PR-40 Alphanumeric Printer
MP-09 6809 Processor Board Kit :
MP-09A 6809 Processor Board (assembled)..$225.50
3809 128K Memory Expansion for S/09 $2305.00
MP-32 32K Memory (assembied)
MP-16 16K Memory (assembied)
MP-8A 8K Memory (assembied)
MO-8M 8K Memory kit
MP-LA Parallel Interface
MP-L2 Dual Parallel Interface .
MP-N Calculator Interface ..................c.cccco..... .$65.00
MP-P Power Supply
MP-QP Circuit Board for SP-3 (assembled})
MP-R Eprom Programmer
MP-S Serial Interface
MP-SA Serial Interface (assembled)
MP-S2 Dual Serial Interface
MP-SX Serial Interface Expansion
MP-T Interrupt Timer
MP-WP IBM Selectric Interface
$-32 Universal Static Memory Card
MP-09b Processor Circuit Board
MP-8Mb 8K Memory Circuit Board
DMF2b Controlier Board for DMF2

PRICES SUBJECT TO ALTERATION
EXPORT PRICES UPON APPLICATION
ALL HARDWARE PRICES PLUS 15% ST WHERE APPLICABLE

PRICE

11

SOFTWARE

ASMO09 Optimizing Assembler (5" or 8")
Flex 09 ver. 2.6:5 w/manual

Inventory Program

Mail List Program

Word processing Editor & Text processor

Word Processing Editor .
TeXt PrOCESSON .....cvviveiieeieeecee e eiteee e $66.00
SP-09-2 Text Editing System

SP-09-3 Mnemonic Assembler

SP-09-4 Basic

SP-09-5 Debug Package

SP-09-6 Extended Basic

‘SP-09-7 Standard Precompiler

SP-09-8 Extended Precompiler

SP-09-10 Sort/merge..............ccocovveevierireeenn. $82.50

*UniFLEX:- Multi-user and Multi-tasking
*UniFLEX Basic

SWTPC BUSINESS SOFTWARE:
ACCOUNTS RECEIVEABLE, GENERAL
LEDGER, INVENTORY, PAYROLL,
MAIL LIST AND MANY OTHERS.

FLEX for the EXORciser™

Runs on a Motorola EXORciser with EXORdisk™ |l
or ll. Requires no hardware modifications with the
possible exception of memory re-addressing. Uses
the same boot as MDOS™

FLEX Support Software
Extended BASIC

Standard BASIC

6809 Diagnostics Package
Text Processing System
Sort/Merge

68000 Cross: Assembler
6809 Cross Assembler
6809 FLEX Utilities

6800 FLEX Utilities

6809 Debug Package
6800 Debug Package
FLEX for SWTPc

UniFLEX:~ Multi-user and Muiti-tasking

SouthH WesT Tecunical Proouct Corproration

Sl

(COVERING AUSTRALASIA)
7a BURTON STREET, DARLINGHURST, N.S.W. 2010.
P.O. BOX 380 DARLINGHURST N.S:W. 2010. PHONE (O2) 357 5M

1=
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B8 AT LAST! THE

NEW SYSTEM 80
Here's what . S-100 EXPANSION INTERFACE

it can do for your System 80:

@® Give you a standard Centronics parallel printer ® Give you a floppy disk controller (up to four
port. (Suits most printers including our Dot Matrix drives) with external data separator for improved

(X-3255) and Daisy Wheel (X-3265) printers. reliability

® le_e you an RS'Z.3ZC port with full ‘handshaking’ ® Gives you the ability to use a cheap teleprinter
logic for connection to modems, etc. instead of a parallel printer. Save a bundle!

® Give you the option of fitting extra memory: fit a . it
RAM CARD with another 16K or 32K (available ® Gives you S-100 compatibility: so you can use

separately) — plus you can still fit another S-100 many of the peripherals from hundreds of manu-
add-on board. facturers: why be tied to one source of supply?

AND IT'S $S$$$5 CHEAPER THAN TANDY!

Apart from the massive savings on the 16K RAM CARDS TO SUIT

computer itself, our expansion unit is over O S-100 INTERFACE
$119 less than Tandy's (theirs is $618.95 NLY Comes with 16K fitted; with room for another
including RS-232C interface). And it offers 16K. You can have a 48K computer!

you much more! $ 00 And the savings can be massive!
‘l I Card (including 16K RAM)

Sent snywhere in Australia for $6. Cat X-4010 (Tandy charge $220.00!) X-4016 s 199.00
Terms available to Second 16K RAM
approved applicants (Tandy charge $220.001!) X-1186 $59.95 I

IF ALL YOU WANT IS A PRINTER INTERFACE . . .

Printer Interface: Connecting Cable:
We've got this economical parallel interface ; 5 Cat X-4013 ; (suits Printer Inteface

allowing you to run any Centronics-type S 100 Interf
printer direct from the System-80 — no ‘ | $ 50 ‘? s e
expansion interface needed. And again, the ‘ $ 3 9 5
Cat X-4014
-

price is a big saving over Tandy's!
“

SEE OUR OTHER ADS FOR
chtrKn SM lTH ‘ FULL ADDRESS DETAILS




If only they could talk. . .

or phrases).

A high-quality speech synthesis chip, designed ‘to
generate synthetic human speech or other complex

sounds, was launched

by General Instrument

Microelectronics at the Electronica '80 exhibition in
Munich in November last year.

The new chip is a 28-lead
LSl device known as the
SP-0256, and is intended for
use in such areas as control
equipment and instrumen-
tation, computerised
telecommunication and
radar systems, automotive
waming systems, test and
diagnostic equipment, se-
curity systems, etc.

Designers in all these areas
have been searching for many
years for practical and
economical methods of
generating voice patterns, to
warn, aid or instruct the user.

The key factor to success in
this type of market is cost, and
the SP-0256 should be available

to original equipment manufac-
turers at under $10 each.

Although designed primarily
for use in single-chip form, the
SP-0256 is available in associ-
ation with the company's PIC
microcomputer and speech
ROMs in a module, as the
customer’s application requires.

Complex word repertoires or
very high quality speech syn-
thesis may be needed, both of
which can be provided either by
the chip alone or with the
addition of external ROMs.

The chip has its own built-in
16K ROM memory which may
be expanded to directly address
491K bits of memory and up to
3825 sequences (usually words

Without the extra ROM, the
SP-0256 is capabie of repro-
ducing up to 256 discrete

sequences, each sequence
being called by loading its 8-bit
address into the command
register of the device.

Unlike other electronic voice-
generating devices, the
SP-0256 offers the designer a
trade-off between voice quality
and the number of words
spoken. Very high quality
generation may be achieved —
including the production of
accents and inflection — using
about 2000 data bits per
second, while lower quality but
understandable speech can be
coded at a considerably lower
bit rate.

The company claims that,
“The quality and fidelity of
output is normally significantly
better than telephone voice
quality and approaches that

6809-based machine from SWTPC

Featuring a 20-bit address buss, SWTPC's latest micro, the
8/09 employs Motorola’s 6809 processor, claimed to be
. the most powerful 8-bit general purpose MPU

available”.

The 20-bit address buss per-
mits direct addressing of up to
768K of memory without the
hassles of bank switching. RAM
is designed with independent
control and array cards for eco-
nomical expansion of memory.
The DMA and processor boards
can access memory indepen-
dently for different tasks.

The S$/09 has multi-user
capability built in. No additional
hardware is required to operate
additional terminals. A dynamic
memory management system
can allocate available RAM in as
small as 4K blocks to the
various users or tasks.

I/O ports are quick and easy
to add in as address decoding is
supplied. All serial 1/O cards
may be quickly programmed to
run at standard baud rates from

110 to 38 400. BASIC, PASCAL
and an assembler plus multi-
user/multitasking  operatings
systems are available.

The S/09 system starts at
$3350.

Also new from SWTPC is the
GIMIX 6809 system CPU card.
Claimed to be the most versatile
SS-50 buss processor board
available, it features selectable
clock speeds of 1 MHz, 1.5 MHz
and 2 MHz. There is provision
on-board for such goodies as a
9511 or 9512 arithmetic pro-
cessor, 6840 programmable
timer, time of day clock with
battery backup, 1K of scratch-
pad RAM (can be CMOS with
battery backup) and four
PROM/ROM/RAM sockets that
can hold up to 32K of software
on board.

More information on the

S$/09 and GIMIX board from

SWTPC, 7a Burton St, Darling-

=4

obtainable by domestic AM
broadcast receivers.” Memories
of Hal, 2001’s talking computer,
R2D2 and his ilk . . .

The powerful instruction set
allows commonly used speech
sounds to be stored once and
used repeatedly to make
different words or phrases. In
many vocabularies this repre-
sents a large reduction in data
storage requirements.

According to GIM, the chip is
extremely easy to interface to
existing systems, due to its
single 5 V power supply require-
.ments, TTL-compatible levels
and single 8-bit input port. It will
therefore be both quick and in-
expensive for customers to
design speech output into their
existing systems.

For further information
please contact Steve Maine,
GIM Ltd, Regency House,.1-4

Warwick Street, London,
England.
hurst, NSW  2010. (02)
357-7511.

67-9306

That's the new phone number for A.J.F. Systems and
Components, just in case you've tried to ring them recently

and been unsuccessful.

They also have a new telex number. it's AA31261. You can still
contact AJ.F. Systems and Components through G.P.O. Box

1286K, Melbourne 3001.
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CAN YOU AFFORD NOT TO SUBSCRIBE TO MICRO-80?

MICRO-80 is a monthly magazine dedicated to users of SYSTEM 80 and TRS-80 microcomputers. Owned and produced entirely in Aus-
tralia, each issue of MICRO-80 contalns at least six programs, articles, useful hints and answers to readers’ problems; all designed to hglp
YOU get the most out of your SYSTEM 80 or TRS-80. Since MICRO-80’s first issue in December 1979, we have published over 80 major
pieces of software and 10 hardware projects. Most of the programs and articles are written by our readers to whom we pay publication fees
thus enabling them to make their hobby pay. MICRO-80 readers can save money by buying Tandy products at 10% discount from an
authorised dealer — for detalls see any issue of MICRO-80. Our sister business, MICRO-80 PRODUCTS, sells Australian designed and pro-
duced software and high quality, imported goods at low, sensible prices. We repeat, if you own a SYSTEM 80 or TRS-80,

CAN YOU AFFORD NOT TO SUBSCRIBE TO MICRD-807 . . . ... 12 month subscription delivered to your door, only $25.00

CASSETTE EDITION only $60.00 for 12 months
If you do not have enough time at the keyboard to type in the program listings which are published in MICRO-80 each mont_h, (he_n you
need a cassette subscription. As well as MICRO-80 magazine, you receive a cassette each month contalning all the programs listed in the
magazine.

Sno-

SPECIAL OFFER TO ALL NEW SUBSCRIBERS TO MICRO-80

A FREE cassette containing 6 programs (3 Level | + 3 Level 11), together with complete documentation, will be sent to every new subscriber
to MICRO-80.

Suspicious of mail order? Then send $2.50 for a single copy of MICRO-80 and see for yourself that this is the magazine for you!

77 TRACK MICRO-80 has converted the new OLIVETTI

DISK DRIVES SYSPAND 80 ET-121 DAISY WHEEL tygexsz;éter to work

with the TRS-80 and YSTEM 80 or any

b L FOR THE SYSTEM 80 other microcomputer ‘with a Centronics
DD-7S $775 parallel port (RS 232 senal interface
P nis $119.00 available  shortly) he  ET-121

Micropolls Floppy Disk, 77 Track, 100% SYSPAND 80 is a self-contained module typewriter 1s renowned for its high
larger capacity than most mini-floppy drives, which connects to the expansion port on quatity, fast speed (17 c.p.s.).
complete with cable, power supply, chassis, your SYSTEM 80 and gives you a CEN- quietness and relfability. MICRO-80 is
and includes NEWDOS ‘80. TRONICS parallel port to drive a printer renowned  for' its knowledge of the
007 $649 PLUS the TRS-80 40 line bus. SYSPAND TRS-80/SYSTEM 80 and its  sensible
=2 = 80 allows you to connect all Tandy peri- pricing policy. Together, we have

S astaboveibutinotgahlel oriivaid s BOE pheral, including the expansion interface, produced a dual-purpose machine:- an
oc4 o $45 disk drives, MICROTEK MT-32 memory gripEetivVe ek adg I BT
O ARy expansion unit and the fabulous EXATRON fypewriiter owhichl = dobbless = as:, Ha
STRINGY FLOPPY. correspondence quality Daisy-wheel

printer when used with your

micro-computer.

MPI DISK DRIVES

MPI is the second biggest manufacturer of
mini floppy disk drives in the world. They

How good is it? This part of our
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produce a family of high quality 5%’ drives
with super-fast track-to-track access times

(5ms1)

40 TRACK SINGLE HEAD ... ... ... $339
40 TRACK DUAL HEAD ... ... .. $449
80 TRACK SINGLE HEAD ... ... .. $499

80 TRACK DUAL HEAD ... ... ... $599
Dual head drives use both sides of the disk
and occupy two drive positions — it is like
having two drives for little more than the
price of onet

Prices quoted are for bare drives. Add $10
per drive for acabinet and $30 per drive for
a power supply .

DISKETTES FOR TRS-80

TRS-80.MEMDRY EXPANSION UNIT
MT-32 ... $149.00

The MT-32 is manufactured by MICROTEK
inc.,, USA. It provides a CENTRONICS
printer port and sockets for up to 32K of
dynamic RAM. It comes complete, ready to
plug into the expansion port of your Level
11 16K machine. {Will also work with your
SYSTEM 80 via SYSPAND 80).

MT-32A without RAM, . . .. ... $149.00
MT-32B with 16K RAM . . .$208.00
MT-32C with 32K RAM $262.00

advertisement was typeset
ET-121 driven by a TRS-80.
ask for full details.

Write and

using an

NASHUA 40 track single side . . . .$4.50 ea
VERBATIM 40 track double side. .$5.90 ea
VERBATIM 77 track single side . $5.90 ea
THE FABULOUS
NEWDOS 80
IN STOCK NnOW!
ND-80 i . $t49

The disk operatlng system that gives:

New basic commands that support
variable record lengths up to 4095
bytes long.

e Mix or match disk drives — supports
any number of tracks from 18 to 80.
Use 35,40 or 77 track 5’ mini disk drives
or 8 disk drives, or any combination.

® A security bootup for basic or machine
code programs. User never sees “‘Dos-
ready’ or “Ready’ and cannot “‘break”
clear screen or issue any direct basic
staterment including “List”’.

. and much, much more

16K MEMDRY EXPANSION KIT,
ONLYS§G incl. p&p

These are prime, branded, 200 ns lyes,
200 nst) chips. You will pay much more
elsewhere for slow, 350 ns chps. Qurs are
guaranteed for 12 months, A pair of DIP
shunts is also required to upgrade the
CPU memory — these cost an additional
$4.00. All kits come complete with fuli,
step-by-step instructions, no soldering is
required. You don’t have to be an electronic
type to instal them.

EXATRON STRINGY
FLOPPY
$352.50 incl p&p

15 times faster than cassette, infinitely more
reliable. Completely under computer con-
trol, the stringy floppy is easier to use than
disks and is a very much cheaper alternative.
Will save and load any L2/16K software,
Special software aiso available.

Wafers for Stringy Floppy
$3.50 ea. Any Size

DISK DRIVE HEAD
CLEANING DISKETTES
$29.00 plus $1.20 p &p

Disk drives are expensive and so are diskettes.
As with any magnetic recording device, a
disk drive works better and lasts longer If
the head is cleaned regularly. In the past,
the problem has been, how do you clean the
head without pulling the mechanism apart
and running the risk of damaging delicate
parts. 3M’s have come to our rescue with
SCOTCH BRAND, non-abrasive, head
cleaning diskettes which thoroughly clean
the head in seconds. The cleaning action is
fess abrasive than an ordinary diskette and
no residue is left behind.

AUSTRALIAN SOFTWARE

We have a wide range of Australian software available. Send for a free catalogue
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To MICRO-80
| P.0. Box 213, Goodwood, S.A. 5034
l Please rush me the items checked below:

C| 12 month subscription to
MICRO-80 and my free

software cassette $24.00
12 month subscription to

MICRO-80 and the cassette

edition, plus my free

software cassette $60.00

[[]The lastest Issue of MICRO-80 $2.50
PLUS THE ITEMS LISTED BELOW

DESCRIPTION PRICE

TOTAL ENCLOSED

Name
Address

.Post Code
) bonkcorg No .

welcome here

| Please debit my Bankcard $
|
1 E xpiry date

: Signature

MICRO 80

PRODUCTS

{08) 272 0966
284 GOODWOOD ROAD,

CLARENCE PARK, ADELAIDE
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The Automated Office

A new microcomputer store, ‘The Automated Office’, has

opened in Chatswood NSW
user,

In addition to.a range of S100
microcomputers and printers
the store sells business soft-
ware, floppy discs, listing
papers, custom forms and other
business and word processing
supplies.

It also provides a complete
range of services, including

installation, on-site training,
systems design and pro-
gramming.

The owner and ' manager,
Michael Morton, is a qualified
accountant with many years’
experience in management
consulting. He said the store
was established to give small
businesses a competitive edge
by using low-cost computers
and foolproof software.

Moose-ICs ?

A new linear integrated-
circuit process from National
Semiconductors (called
‘Moose’) produces power
ICs with as much as six times
the current rating of the best
of previous monolithic parts.

The new bipolar process
adds some steps found in the
fabrication of high-power dis-
crete transistors, and the result
is to multiply the power output

to serve the small business

An example of this ‘foolproof
software’ is the new Vehicle
Information System for motor
dealers. The program can
instantly recall details of over
700 vehicles, owners or pros-
pects, print sales summaries,
Government forms and stock
lists, and even transmit stock
lists . between branch offices
over an ordinary telephone, yet
Mr. Morton maintains it can be
operated by people who have
never seen a microcomputer
before.

The Automated Office is lo-
cated on the 1st floor, 414
Victoria Avenue, Chatswood
2067 NSW, one block down
from Chatswood station. (02)
411-1892.

per unit area.

According to National, the
new regulators made using this
process will be as easy to use as
standard voltage regulators, but
just put out more power,

Designers of systems requir-
ing from 5 A to 20 A will be able
to make an entire system power
supply with just one part rather
than with several, each on one
card, as has been the practice.

Computerised livestock

Graziers interested in improving the quality of their
breeding stock may find a new computer program from
Computeriand Melbourne useful.

The program sorts livestock
in order of merit breeding, with
up to ten different values for
each animal being entered into
the computer. The animals may
then be sorted in order of tag
number or by the- size of any
value.

An overall ‘selection index’
considers all the values for an
animal simultaneously and pro-
duces a list in order of rank of
the breeding value of the
animals. Thus objective
measurements are used to help
evaluate and improve the
farmer’s breeding stock.

The records are stored on
magnetic disk. for future use,
when new animals or values
may be added.

The Stud Book program, re-

tion and Stud Book programs
are compatible, as data in the
Stud Book files can be auto-
matically retrieved by the
Livestock Selection-program.

A spokesman for Computer-
land said that the programs and
manuals have been written in
such a way that they may be
used by people who are not
familiar with computers.

Computerland believe they
now have more software rele-
vant to the farming industry than
any other microcomputer
supplier in Australia.

Further details are available
from the following Computer-
land stores: Melboume — 555
Collins Street (03)62-581/
62-6737, Sydney 55

leased in September last yearby Clarence Street (02)29-3753;
Computerland, is now available Brisbane — 127 Creek Street
in an expanded version, suitable (07)221-9777; Adelaide — 131
for recording stud livestock for Pirie Street (08)223-5083; Perth
studs with up to 500 breeding — 197 St. Georges Terrace

animals. The Livestock Selec-

(09)444-6851.

Hardware mail order

Mail order can save you heaps, according to a new Sydney-
based company run by a group of microcomputer
enthusiasts, Direct Computer Retail.

Specialising in Apple equip-
ment, the company provides full
after sales service, and intends
expanding its range to include
the best of personal computing

offices on weeknights so that
customers may save money on
STD calls. Enquiries may be
made between 7 pm and 10 pm
weeknights and 9 am to 10 pm

equipment. Wednesdays, on (02)
Direct Computer Retail plans 908-2235.
an innovative marketing strate- Direct Computer Retail's

gy to sell Australia-wide. address Is 32 Lloyd Avenue,
The company will open its Cremorne, 2090 NSW.

Vector Graphic system

to be used in schools

Compulator Australia’s Vector Graphic System 6 Micro-
computer System has been officially approved for use in
schools by the West Australian Education Department.

Based on the Vector Graphic System B computer and modified
tq Education Department specifications, the System 6offers versa-
tility, expandability and compatibility with other microcomputers,
and can also support a printer.

For more information, please contact Lex Edmonds on
(09)321-5924.
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#  MENSA COMPUTERS
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Suite 3, 454 St. Kilda Road, Meibourne, 3004. Telephone: (03) 26-5683, 26-6150.

FINDEX — The Real Computer

THE WORLD'’S FIRST PORTABLE MICROCOMPUTER
Battery or mains operated

RAM 48K to 2 megabytes, bubble memory to 2MB, gas plasma
display, optional audio, printer, mass storage mini floppys to
800K bytes, hard disk to 195 megabytes, acoustic coupler,
S$-100 bus, battery optional, CPU with real time clock. For
dynamic businessmen on the move. ldeal for real estate
agents, Insurance brokers and accountants.

SUPERBRAIN"

SERIES

BUSINESS
SYSTE MS LA A

+
o ML AR R )

Priced competitively from as low
as $45.00 p.w. lease cost includ-
ing sales tax and software.

Powerful, multi-purpose microcomputer systems.

TYPICAL APPLICATIONS

Debtors ledger and statements, creditors ledger and remittances, general ledger
and trial balance, order entry/invoicing, sales analysis, payroll/wages, enquiry, word
processing, mailing, record keeping, ledger card, doctors office, real estate, agency
accounting, hotel/motel accounting, branch office accounting.

Priced from $4995

OPAL 1000

The OPAL 1000 Is an 8 slot S-100 system conforming to the new IEEE standards. A
Delta Products Z80a 4 MHz CPU card, with 2 RS232c serial and 3x8 bit parallet ports,
is used in conjunction with the Delta Products Disk Controlier. Memory is provided
by a 4MHz 64k dynamic RAM Board by Measurement Systems and Control. The
memory board is fully bank selectable and is designed for upgrading to a multi-user
system. Disk drives are 2x8" Shugart SA801R running at double density (480k/drive)
and fitted with our exclusive Disk Saver which prolongs the life of the drives and
floppy disks by turning off the AC power to the drives 14 seconds after the last drive
select and thus reduces routine maintenance. The Disk Saver also reduces the risk
of data loss due to power failures. The software is CP/M version 2.2 with Delta
Product's utilities which include DTEST (for testing drives and floppy disks) and M2
$a comphrehensive memory test program). The Delta PROM monitor enables fauit
inding to be carried out independently) of the Disk Drives. The system is mounted in
an attractive pressed Aluminium housing with a cast front panel fitted with reset
button and key operated on/off switch.

Dealers for Opal in Victoria.
Sole Distributor for Findex, Victoria and NSW.

SUPPLIERS FOR
NDKS S-4000

MATHEMATICS
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Clean your heads !

it only takes a few microscopic particles of dirt, dust or
oxide on the read/write headsof yourdisk drive to foul up a
data or word processing operation.

You get error, lost data, job
re-runs, disrupted schedules,
disgruntled customers, frus-
trated staff — a whole lot of
trouble. And since it only takes
minute specks of dirt to cause
the problem, it can happen in
even the cleanest computer
room environment.

3M have now brought out a
do-it-yourself cleaning diskette,
called the Scotch Head Clean-
ing Diskette, which can cure the
problem of dirty heads in half a
minute.

The cleaning diskette con-
tains a white fabric which you
saturate with the cleaning
solution. Then you simply insert
the diskette into the disk drive,
tum it on, and the rotating
cleaning fabric alternately wipes

the heads with the solution and
the dry surface, removing con-
tamination from the read/write
head.

The kit is claimed to be
completely safe. Materials and
solution are non-flammable,
non-abrasive, and won't harm
metals, plastics, fabrics or
people. Over or undersaturating
the cleaning element won't
affect the cleaning diskette or
the equipment.

The cleaning diskette can be
used with most drives, both
single and double-sided. Each
cleaning diskette can be used
for approximately 15 cleanings,
and 3M claim that keeping the
heads thus free from debris
gives them longer life and leads
to fewer disk replacements.

New users group

A new microcomputer users group has started up in NSW's
Riverina District, based at Griffith.

if you live in south-west NSW and have been bitten by ‘the bug’,
no matter whether you're interested in Z8s or PDP-8s, Apple lis or
LSI-11s, then contact Ingmar Meins, 131 Erskine Rd, Griffith
2680, or phone (069) 62-1412 after hours and he’ll sort out your
membership. Meetings are held at the Griffith Police Citizens Boys
Club, dates and times to be arranged.

ROMless computer

Zilog recently announced a new member of its Z8 single-
chip family that omits mask-programmed ROM and instead
offers aiternative combinations of input/output lines and
buss compatabilities.

The ROMless 278681 is
compatible with the Z8000
microprocessor's  peripheral
circuits and offers an alternative
to muiti-chip solutions to such
high-performance applications
as smart terminals, printers and
controllers with specialised I/O
requirements.

These applications can now
be addressed by the mask-

62K each of external program
memory and extemal data
memory.

Under program control the
28681 can be configured as a
traditional microprocessor that
manages up to 124K of external
memory, or as a parallel-
processing element in a system
with other processors and
peripheral controllers linked by

Multi-user micro first

Melboumne-based Microprocessor Applications Pty Ltd
have been appointed Australian distributors for
Micromation Inc. of San Francisco, whose products include
what is claimed to be the world's first multi-user

microcomputer with a CPU and 64K RAM for each user.

A master Z-80A MPU de-
termines buss usage and
performs I/O functions for the
satellites, and in its maximum
configuration consists of eight
boards; a master Z-80A with
64K of RAM, a multi-user 1/O,
four Z-64 satellites, a hard disk
controller and a double-density
floppy disk controller.

All of this gives the user 320K

of RAM, five ZBOA CPUs, single
and double-density control for
up to four disk drives, 20M of
Winchester  storage, four
terminals, two printers and a
real-time clock.

For  further information
contact Microprocessor Appli-
cations Pty Ltd, Maskell's Hill
Road, Selby 3160 Vic. (03)754-
5108.

TI-99/4 Home Computer

Canberra Television will be

the national distributors for

Texas Instruments’ TI-99/4 Home Computer.

Canberra TV claims that both
beginners and skilled computer
users will have no trouble
operating the TI-99/4, which

floating point BASIC pro-
gramming language; up to 72K
memory capacity; 16-colour
graphics capability; music and

has an expanding library of sound effects with five octaves

software on home manage-

ment, personal finance,
education, entertainment, etc.
The Ti-99/4 features

TI-BASIC, a built-in  13-digit,

and three simultaneous tones;
built-in equation calculator; a
34 cm colour monitor and a
staggered Qwerty, full travel
style typewriter-like keyboard.

programmed Z8 with its internal
ROM, but Zilog claims that the
new ROMless version has a
lower price, inherently greater
flexibility, and no minimum
quantity requirement.

A complete microcomputer,
the Z8681 contains 124 bytes of
on-chip RAM, up to 24 I/O lines,
two eight-bit counter/timers for

teal-time control applications, a

UART for serial communica-
tions, six levels of interrupts, and
an on-chip oscillator. An ex-
pandable buss interfaces up to

1984...

The

Zilog's Z-Buss Component
Interconnect.

In all configurations, a large
number of pins remain available
for I/O purposes.

Housed in a 40-pin dual-in-
line package, the Z8681
requires a typical current of 150
milliamps from a +5V power
supply. The device is priced at
$18 in 100-unit quantities.

For further information con-

tact Vic Kramer on (02)
438-4533.

1984 Intemational Conference on Computer

Communications will be held in Sydney.

Appropriately for this
Orwellian year, the theme of the
conference will be ‘What lies
ahead’, with emphasis on
communications develop-
ments in the Asian/Pacific
region and the interconnection

of the international tele-
communications network.
The Overseas Tele-

communications Commission
and Telecom Australia are to be
joint hosts of the 1984 con-
ference, which will be the first
time the biennial event has been

held in
hemisphere.

the southern

The 1980 conference was
held in New York, and London is
scheduled for 1982.

OTC and Telecom feel that
1984 will be an appropriate
stage of the nation's.communi-
cations development for dele-
gates from all over the world to
come to Australia, as by then
packet switching techniques will
be benefitting both OTC and
Telecom customers.
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YX-3200 — another new business computer

Sharp Electronics, perhaps best known for their calculators
and consumer electrical products, have just released a
computer for the small businessman — the YX-3200.

The complete system in-
cludes a Central Processing Unit
(CPU), high-resolution green
CRT display, dual-drive floppy
disk and an impact printer.

The desk-top system has an
expandable 32K ROM, 64K
RAM, and features the Auto-
matic Program  Generator,
which asks the user questions

that, when answered by a simple
yes or no in most cases, actually
design the program.

Once entered into the unit’s
Z-80 processor, the program
can be stored indefinitely or
used at the operator's con-
venience.

The YX-3200 also features an

New developments from Cromemco

Cromemco has just announced a new high resolution
graphics software package that brings a new level of user-
oriented programming convenience to the company’s high

resolution graphics system.

The Cromemco graphics
system can be used to display
colour or black-and-white im-
ages with up to 756 x 482 point
resolution on a high quality RGB
monitor.

The graphics software pack-
age is designed to work with
Cromemco’s 48KTP and
16 KTP (two port) memory
boards and will operate with one
or two pages of two port
memory. Two pages ' of
48 Kbytes of RAM are required
for complete utilization of all
available software options.

For those using the graphics
software package, the sub-
routine calls provided are
sufficient to fully utilize all the
capabilities of the Cromemco
SDI high resolution graphics
interface board. These sub-
routines allow the user a
number of powerful capabilities
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including: fast line generation;
fast generation of regular
shapes such as circles, rect-
angles, and polygons; area fill of
these shapes in a designated
colour at video rates; text
generation and rotation; the
abjlity to open and close
windows in the page of memory
being displayed; the ability to
simulate motion (animation);
the ability to CLIP which elimi-
nates problems which might
arise from trying to plot outside
the screen area; and the ability
to scale the display area of the
work page.

The programmer can
generate and display an image
in high resolution (756 x 482
points) as well as the 16 colour
medium resolution (378 x 241
points) using the same system.
In addition, the programmer
has the choice of plotting ex-

plicitly (i.e. specifying within a
cal all needed location and
colour information) or implicitly
(i.e. specifying needed location
information with regard to an
implied cursor).

The software and hardware
permit the user to select 16
colours for the colour map from
a palette of 4096 colours. The
contents of any colour in this
colour map can be modified by
the user with a simple call de-
fine colour command. In
addition, when programming in
FORTRAN or Assembly lan-
guage, the programmer has the
option of creating colour maps
using the command
CMAPGEN.

The colour graphics package
is written for both ease of use
and to take full advantage of the
SDI hardware — consequently it
is very efficient and extremely
fast.

The SDI colour graphics soft-
ware package is available on
either 5" (Model SGS-S) or 8"
{Model SGS-L) diskette, which

easy-to-understand  extended
BASIC language.

The YX-3200 can accommo-
date up to 72K of ROM and
128K of RAM, plus a maximum
of eight disk drives.

The high-resolution 300 mm
CRT display offers upper and
lower-case characters on an 80
column/24 line screen for a
total of 1920 characters.

The character size may be
increased for group viewing or
graphic purposes, giving up to
40 characters per column on a
15-line display for a total of 600
characters.

The system printer is also
designed to be flexible, and has
an 80/132 column per line
capability from the bi-
directional, dot-matrix, 80
character per second printer.

Sharp has formed a new
Systems Division to handle the
YX-3200, and will also produce
peripherals, software and other
computer-related products.

have also been the subject of
some new developments by
Cromemco.

The new 16FDC Disc Con-
troller Board provides full
read/write/format capability for
any combination of the discs,
and can control up to four 5"
drives and four 8" drives
simultaneously.

The 16FDC provides a com-
plete system for floppy disc
operation including serial 1/O
for an RS-232 terminal and a
pre-programmed Read Only
Memory with system boot strap
and diagnostic subroutines.
The 16FDC is designed for use
with the industry standard
S$-100 buss and is compatible
with the complete line of Cro-
memco computer systems.

For additional information on
the graphics software package
and the 16FDC Disc Controller
Board, contact Adaptive Elec-
tronics Pty Ltd, 77 Beach Road,
Sandringham 3191 Vic. (03)
598-4422.



CONFIGURATION

Processor

Display Unit
Operating System
Keyboard
Memory

PCG Graphics
Cassette I/F
Mother Board
Card Frame
Power Supply
Software

Printer
Disc Drives
High Resolution

Price

ATZ80/2K
STARTERS KIT

DGZ80
DG640
DGOS
Touch

On Z80 Board
Option
Option
Option
Option

3 Siot
Option
Option

Z80 Course

Sample
Program
Option
Option
Option
$399.

ATZ80/16K
BASIC SYSTEM.

DGZ80
DG640
DGOS
Clare C70
AT16K
Option
Option
Option
USCI
JC100
Option
JC300
12K Basic

Games
Pack

Option
Option
Option
$699.

ATZ80/32K
UNIVERSAL
SYSTEM.
DGZ80
DG640
DGOS/MDOS
Clare C70
AT16K
AT16K
Option
Option
USCl
JC100
JC200
JC300
12K Basic
Assembler
Utility
Package
Option
Option
Option
$1,299,

MIGROMODULES

FRON APPLIED
TECHNOLOGY.

Configure your own Micro-
computer System.

CONCEPT:

Applied Technology Micromodules are a complete range of compatible
functional boards based on the S100 bus. Start with the powerful
DGZ80 CPU, DG640 VDU and add as your requirements grow.
Prices start at $399.00 and you can build up in easy stages toa fully
CP/M compatible disc based system

HAROWARE

Select from a proven range of modules including the DGZ80 CPU (280
based with on board RAM, ROM, P10, CTC and power on jump). Add
the DG640 VDU (16 lines, 64 characters, upper/lower case with full
graphics), add the AT16K reliable STATIC memory modules and
select from other options such as ET! 681 Programmable Character
Generator, ROM — N — RAM, disc controller, I/0 boards as your
requirements grow.

SOFTWARE

The Z80 is probably the most popular and powerful 8 bit processor in
the world

Our support includes an exclusive operating system (DGOS) 12K
Microworld Basic, a powerful Editor/ Assembler, Games packages and
an exclusive programming course which will guide you into the world
of Micros.

PRICES.

All items available separately.

ATZ80 OPTION PRICING:

DGZ80

DG640

AT16K

ATPCG

JC100 Mother Board
JC200 Card Frame
JC300 Power Supply
USCI Cassette Interface
Clare C70 Keyboard
Clare C72 Keyboard
DGOS IN 2516 ROM
Microworld Basic
Microworld Assembler
Games Tapes

1043 Disc System
8300 Serial Printer

All prices include Sales Tax

ATZB0/48K/D/P.
COMPLETE
SYSTEM.
DGZ80
DG640
DGOS/MDOS
Clare C72
AT16K
AT16K
AT16K
ETI681KG
USCI
JC100
JC200
JC300
24K Basic
Assembler
Utility
Package
8300P
At1043/L
NT300

$3,299.

Kit  Assembled/

Tested
$249.00
$159.00
$239.00
$165.00

$199.00
$149.00
$209.00
$140.00
$49.50
$49.50
$69.50
$25.50

$165.00

$179.50

$40.00

$25.00

$35.00

$15.00

$1275.00

$950.00

APPLIED
TECHNOLOGY

PTY. LTD.

MAIL ORDERS T0:
PO Box 355, Homsby 2077.

Please add $2.00 per order

AND NOW AT GOSFORD -

towards cost of post and packing. Telephone: 487 2711

1 Debenham Road, West Gosford (behind the Pizza Hut) 043-24 2711

OFFICE/SHOWROOM
1a Pattison Avenue, Waltara 2077.

Hours: 9-5 Monday to Saturday




THE SYSTEM 80
S REALLY A SYSTEM!

NOW YOU CAN BUILD YOUR SYSTEM 80 INTO
A SUPERB COMPUTER SYSTEM. ..

This is Australia’s fastest selling microcomputer: the superb System 80
available only through Dick Smith Electronics (& authorised re-sellers).

However, until now, there has been a problem. The System 80 hasn’t
really been a systern at all Like a car without a tow-bar: useful, but
limited in what you could do with it.
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Now all that has changed: we're proud to announce the release of the
System 80 Expansion Interface. The System 80, through its S-100
expansion interface, now has the potenﬁai}to be used with hardware and
software devices from over 200 manufacturers. S-100 is fast becoming
the industry standard, which means you aren't tied to any single one
supplier for add-ons. A single supply source means that prices can — and
usually are — sky-high because there is no competition.

b

So now we expect the System 80 to really boom — not just to hobbyjists,
who've had it all their own way until now - but to businesses, to
students, to housewlves, to industry . .. There are virtually no limits to
the System 80 system. All it takes is imagination.

HUNDREDS OF
DOLLARS OVER EQUIVALENT
COMPUTERS AND HARDWARE!

And don't forget software requirements for the System 80 are virtually
the same as tor the TRS-80: so most of the thousands of programs
written for it will also run on your System 80 system!

(4K RAM,
pan. 56 9 500 LEVEL 11
Cat X-4003)

ONLY BUDGET MONITOR
16K RAM, LEVELIl § ooo
MODEL (Cat X-4005)

The System 80 will run with any TV S & WITH
set: but in case you need a monitor,
check this one out! P.S. This monitor COMPUTER!

will also work with most other micro-
50
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con\?:uters. Compare our prices and
SAVE! Cat X-1196

NEW SYSTEM 8
SOFTWARE —
FOR FUN & EDUCATION

Here are five recently released software
tapes for the System 80 (also suitable for
the TRS-80 Level Il). They're fun to play
and they're educational, too.

X-3688 “DEATH TRAP”

In this fast-moving realtime

graphics game you have to
control the motion of a
constantly-moving point on
the video screen and avoid
randomly-appearing “"mines”
until an “escape window"
appears. You can't cross your
own trail, or hit the sides of

the screen gither. If you
escape, you get further tries
- only it gets tougher! Has
sound effects. Requires 16K,

X-3692 “SPEED READING
COURSE

A set of programs supplied on
two cassettes, designed to
help readers of all-ages to
improve their reading skills.
The programs have been
deveﬂ) d from the West
Australian Reading
Development Scheme.
Requires 16K.

oca smre §PRID READING
swrems COURNIE

$19.95

X-3694 “LEARNING FUN 1:
SCURVE INVADERS”

Combines basic maths drill
with the ever-popular “Space
Invaders” game. Before being
able to take each shot the
player feeds in the “correct
data”. Sound effects, three
levels of difficulty. Requires
16K.

$9.95

X-3696 “LEARNING FUN 2:
HANGMAN/CONCENTRATION”

Two programs. Hangman is
complete with animated
raphics * man” getting hung.
he words chosen by either
the program or a second
player. Concentration: two
players or teams have to
match prizes behind numbers
on the screen, then try to
uess the m¥(stery food word.

$9.95
equires 16
X-3698 “LEARNING FUN 3:
ALPHABET
COUNTDOWN/RHYME TIME”

In Countdown sets of words
taken at random from a large

il group must be placed in

alphabetic order. Rhyme Time
displays a serles of unfinished
rhymes, and the player has to
txpe in the missing word from
the clues given in the rhyme
itself. Requires 16K.

BARGAIN PRICED
MINI DISK DRIVE

$200 less than Tandy’s equivalent!
You'd pay over $1000 more
from Tandy for a 4-
drive system!
This incredible
drive is world-
famous Pertec .
brand; offers .
higher capacity | @ |
than Tandy drive
and will work with

tem 80 or

~
S-80. Ask for ,
more info. at your

nearest Dick

X-3230

mith store! $ 3 7 9

DISK PRICES TUMBLE!

Unbelievable prices for either hard or soft
sectored mini diskettes. Suit virtually all disk
drives available. Buy from Dick and save a
fortune!
Hard Sector(x-3505)  WERE $5.85 EA! NOW:
Soft Sector (X-3510) 101 = l!’g: 3-%2
Trade enquiries =l vy
aaloemn 100 UP: $3.50
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LETTER QUALITY

BUDGET PRINTER DAISY WHEEL

For budget printing, you can't go past this

one! Uses standard tractor-feed paper, gives Pnl NTE n

high quality print from its 7x5 dot matrix [l For top quality print, ?; this: it's over
a

Up to 240mm paper, prints 125 chars/sec [l $300 cheaper than

ndy's dalsy-

For either System 80 or TRS-80. Cat X-3255. [l wheel, and is capable of proportional

40/80/132 CHAR/LINE

Uses Printer interface /,//_ ]

and cable below z

printing! Limited stocks

Takes standard

stationery!

FAN-FORM COMPUTER PAPER
TO SUIT ABOVE PRINTER. 2000 SHEETS.

Cat X-1189.

Popular C-10 computer cassettes (Just
the right size for programsf) with $ 9 5
computer-quality tape. Sultable for all
‘compact cassette’ type units (which
everyone uses) Cat X-3500

ON MEMORY IG'S

Were almost $100 more twelve
months ago! Fast 250nS 4116

mg ::):u?r( ’h* \‘v

or 8K to 16K, \ -

16K to 32K or o
2K to 48K. TR MEMORY

IC's in pack. ° EXPANSION K)T

With full instr.

Cat X-1186

5 9 DK ShTH ELECTROMICS >

Also available lndivldually‘
Cat Z-9310 ... $7.90 ea.

OUND OFF

Add sound to your

System 80 programs!
Includes amp, programs § d

and full instructions.

You can add sound to W
2xisting programs too! \

Also suits TRS-80.

CatX-3648 $ 1 95

DON'T NEED FULL S-100
EXPANSION?

Use this paralle! printer Interface if

you don't need full S-100 expansion. | e -
Save a bundle! Uses similar connecting

cable to S-100 interface

34950(=

PRINTER CABLE - <" | -

Fitted with edge connector at one

& end, 57N-36 plug at other: suits vir-

tual]y all Centronics-type printers.

¥ Use with either S-100 interface or
parallel printer interface.

|IB\\.0‘\ $3950 Cat X-4014

MICROSOFT™
N EDITOR/ASSEM-
BLER PLUS!

Editing assemnbling & debu ng
r you've never had before!
quivalent of Tandy's Editor/
assembler and T-bug products
but in one package and at
less than haﬂ the price! And

it's far more powerful! Suits
Systemn 80 & ?RS-SO‘

LIGHT PEN BARGAIN! e X066

The best value aroun

Gives your System 80 or
TRS-80 an eye. Easy to
use, has simple programs

Want 1o Kiw miore obout our cory

Cat X-3680

o R T 8 2 002
N
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SOFTWARE
for System 80 or TRS-80

GAMES AND EDUCATIONAL SOFTWARE
CURRENTLY AVAILABLE

TIME TREK . .. g .$17.96
You're boldly going where no man has gone before Mind you. those
pesky Klingons attack you from time to time, so you'll need fast refloxes ss well
as sharp wits Nine levels of ddficulty, Cat X-3650

STIMULATING SIMULATIONS $17.95
No fess than 10 different games all fascinating and original. Art Auction, Forest
Fire, Monster Chase. Nautical Navigation. Lost Treasure. Business Management,
Gone Fishing, Rare Birds, Space Flight and Diamond Thief. Cat X-3652

ELECTRIC PAINTBRUSH . $17.95
This is a special machine language 'graphics interpreter’ program. which lets you
program dazzling graphics displays using simple high-level commands. Easy —and
funl  Cat X.3654

BRIDGE CHALLENGER

Keen on Bridge? This game never gets tired of playing with you. Ideal for
peactising and improwing your level of play — whether you're an expert or just a
beginner. Needs » 16K machine Cat X-3656

MICROCHESS $22.50
Think you're & wizz 8t chess? Th-s program will put you to the test! But think out
your moves carefully. the computer is out to beat youl One of the top selingchess
programs in the USA.  Cat X-3658

BLOCKADE $17.95
You'll need fast raflaxes and good co-ordination forthis one. I's wntten n
machine language so it can give really high speed graphics, Try to force your
opponent into a ¢ollision with a moving wall: without running into a wall yourself!
Cat X-3659

PUNTER’'S DREAM . . .. .$12.50
Place your bets, please the race Is about to start! Study the form of the vanous
horses before placing your bets. Then the race is on! The program looks after the
betting accounts’ of up to nine punters, and can even cream off a percentage for
the “house’! You get 8 reahistic simulation of racetrack probabities. Use it for fun:
ot 10 improve your strategies! Needs a 16K machine. Cat X-3660

BANDITO ...$814.95
Uke playing the one-arm bandlls down at the c|ub7 Here s one you can play
seated at your friendly System 80! Tall the machine how much you want to spend.
and it will feed it through. Watch the handle go down, the reels spin. and your
money go' Then expenence that familiar thrll when you hit a jackpot. Needs 8
16K machine. Cat X-3661

MATHS/SPELLING T .. $9.95
Here's a great way to coach spelling |nd mam; imagine how much more
interesung the lessons are If the computer is giving the problems! Hetp stamp out
iltiteracy and poor spelling ~ this grest program can help you do it Cat X-3662

AIRMAIL PILOT ...$12.95
You're back in the early days of awanon You must get the mail through in the
shortest possible time. Your cloth-covered bi-plane must take you through
unpredictable winds and electrical storms — can you make i1? Cat X-3663

INTERLUDE %5 $22.50
This is the adults-only game for your computer. Ahar the kids have gone to sieep,
let the computer give you ideas for the rest of the night It comes with a
I} {Note: this program i1s NOT available to any

penoﬂ under 18 years of age}, Do not purchase this program if you are easily
offended. Needs a 16K machine. Cat X-3675

SIMUTEK 1 .. .. .$17.95
Not just one, but FIVE superb space umasy games. Includes Gvapmc -Trek 2000
(try to dock the Enterprise with the space station without being shot downf).
Invasion Worg (protect the Earth). Star Wars {get in to the Death Star. plant a
Bomb and get out §gainl) Space Target (a battle game} and Saucers (an action
graphics game). Complete with instruction book. Needs 16K. Cat X-3685

POKER PETE 1. . . $15.96
Like a game of poker? He's & prenv shmwd player — hud 10 beat, llthouqh itcan
be done. Has really intriguing graphics: needs 16K machine. Cat X-3664

NOW AVAILABLE
SYSTEM 80 ’,,.
TECHNICAL &;&;‘N}?‘q“ua\
MANUAL L

48 pages of data, technical
information, service data,

minor modifications, etc. etc.
Great for technically minded
people with thelr own compufer.

s1495 =




SORCERER
OWNERS
CAN NOW SAVE

MICROPOLIS 1043 & 1023
QUAD DENSITY DISK DRIVES

WAS $1350

1043/11 Cat. X-3205

including controller and PDS system

WAS $750

1023/11 Cat. X-3208

add-on drive: must be used with 1043

SPECIAL $649

THAT'S AS LOW AS 4 BYTES TO 1 CENTI!!

Now is the time to buy that disk drive you have been promising
yourself! Thanks to the Sorcerer's S-100 expansion capability you
can enjoy the best in mini floppy disk facilities. The Micropolis™
1043/1023 quad density drives pack in no less than 77 tracks
each of 16 sectors! The opposition drives normally have between
35 and 40 tracks of only 10 sectors. By having 77 tracks you can
store an incredible 375,000 bytes on each disk - and that's from 4
to 7 times the capacity of other systems! By expanding the system
to four drives you can obtain a massive 1.26 Megabytes/

The first model to buy is the 1043/mod Il. This comes complete
with in-built power supply and disk controller board that plugs
directly into the S-100 Sorcerer expansion unit. It also comes with

specitications

Dimensions: 102mm b x 150mm w x 310mm d

Weight 2.3kg

Input power requirements: 240V S0H:z

Standby 30VA Opetating 4SVA

Capacity per drive: 315K bytes, formatted

Transter rate: 250K bits per second

Average rotational latency time: 100ms

Access time - track to track: 30ms
settling time: 10ms

Head load time: 75ms

Head positioner  stepper motor with lead

screw drive
» Drive motor start time: 'l second
Rotational speed: 300rpm

Recording mode:
Track density:
Surfaces used:
Operating temperature:

MFM

Reliability:

Mean time to rec
Media life: 3z}
Head life: 10,000 hours
Soft enror rate: 1 in 10°
Hard error rate:

Seek error rate: 1 in 10°

100 tracks per inch (TPI)
one per disc

10 - 40 degrees C
Relative humidity: 20% - 80%

Mean time between failures:

0.5 hours
passes per track

1 in 10"

Ll suJOoUDIW

P&P $5.50 per unit.

all cables, comprehensive users manual, two disks, both of which
contain the Micropolis™ Disk Operating System (MDOS), the very
powerful Micropolis™ Version 4.0 Extended Disk BASIC plus a
whole set of utility software including an assembler, a dynamic
debugger, line editor, printer drivers and various other utilities.
To expand your system further you add the 1023/mod Ii. Up to
three of these can be used with the ‘mother 1043 as the disk
controller will control up to four units.

The Micropolis™ system was outstanding value with a cost per
byte of only 0.43 cents down to an amazing 0.28 cents per byte
when using a four drive system — and now it is even less per
bytelll!

. Recording density: 5248 bits per inch (BPI)

Not only for Sorcerer
owners - this drive system
canbe used with any 8080,
8085 or Z80 based micro-
computer that uses S-100
bus.

8000 hours

DICK SMITH ELECTRONICS 3
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Back door into BASIC ;...

Phil Cohen

In the first part of this series Phil Cohen explained the
similarities (and some of the differences) between a
computer and a calculator. This month he goes on to show
how a computer can be used as a calculator — using

BASIC.

THE FIRST BASIC word which has to
be learned is ‘PRINT’. This causes the
machine to output information onto the
VDU screen or display. The information
which the computer will output is de-
termined by what the user puts in to the
right of the word PRINT.

Say you type in ‘PRINT 4’. The com-
puter would show what you typed as you
typed it, then it would reply (on the line
below) with the answer, ‘4’.

At this point, it is worth mentioning
the ‘RETURN’ key. This is a key at the
extreme right-hand end of the key-
board, which is the same place as the
carriage return on an electric
typewriter. When you press the
RETURN key it is a way of telling the
computer to “read what has just been
typed in”.

Although the computer will show
what is being typed in by putting it on
the screen, it will not act on it until the
RETURN key is pressed.

So, if you type in ‘PRINT 4’, you then
press RETURN. The computer will look

at ‘PRINT 4’, see that the word PRINT
means to output whatever is to the right
of it, decide to output the value 4, and
reply with *4’.

By the way, it may have struck you
that, logically, the word should have
been DISPLAY, rather than PRINT.
The reason for using PRINT is that, at
the time that BASIC was developed,
teletypes (digitally controlled type-
writers) were much more often used
than TV-type displays. When the com-
puter PRINTed something in those
days, it really printed it!

What happens if we put in something
a bit more complex? What about ‘PRINT
3+4’. The computer will reply with ‘7.
The computer has looked at what was to
the right of the word PRINT, found it to
be more than just a simple arithmetic
value, worked out the answer and
printed that.

Let’s look at some more of the BASIC
arithmetic functions. If we type ‘PRINT
7-6’, the answer is ‘'l’. No surprises
there.

What about division? ‘PRINT 8/2’ will
give ‘4’. Notice that the + (divide)
symbol is not used. The ‘/’ symbol means
that same, and is more commonly found
on typewriters and computer key-
boards.

Similarly, the ‘%’ symbol is not used
1n BASIC for multiplication. It has been
dropped from computer languages for
the same reason it is dropped in algebra
— it is easily confused with a lower case
x, which is a commonly-used variable
name. The symbol for multiplication in
BASIC is “’. So'PRINT 3*4’ will give
the answer ‘12.

Priority of evaluation

Now we come to something which is not
usually a problem in calculators. Say we
type in ‘PRINT 3+4*2’. On most calcu-
lators, this will give the answer 14. Not
so in BASIC. In BASIC, as in most com-
puter languagesythe answer will be 11’

The reason is that the computer has
done the multiplication first. 4 times 2
is 8, and 8 plus 3is 11. This is in keeping p
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Personal computing for professionals — the HP-85 computer from Hewlett
Packard, designed for personal use in business and industry by pro-
fessionals such as engineers, scientists, accountants and investment
analysts, features powerful central processor, typewriter-like keyboard with

with a general rule which is used in
almost all computer languages. Once
learned by the user, it makes computer
arithmetic much easier to use than cal-
culator arithmetic.

The rule goes like this: Work things
out in the following order —

o First see if there are any brackets
and work out the bits inside the
‘deepest’ set of brackets first, then
the next deepest, and so on.

e Work out any trigonometric and
other complex functions next, such
as sine, cosine, log, etc.

e Work out any arithmetic which
calls for powers or roots.

¢ Do any multiplication or division.

o Lastly, do the addition and sub-
traction.

Within these rules, the computer will
work from left to right. so if there are a
string of additions and subtractions it
will do the left-most one first. If there
are brackets in a () () structure, it will
work out the left-hand set first.

Some examples will make things a bit
clearer.
‘PRINT 3*4-2*3

88 — January 1981 ETI

will cause the computer to work out 3
times 4, then 2 times 3, then 12 (the
result of the first part) minus 6 (the re-
sult of the second part), giving an aswer
of ‘6’

The BASIC symbol for exponenti-
ation (or raising to a power) is an
‘up-arrow’ — # . This is used in the
following way: If you want to find 2 to
the power 3, then, rather than writing
23, as you would in mathematics, you
instead write 2 ¢ 3. (If you like, the up-
arrow shows that the next number is to
be shifted up one space).

‘PRINT 6.7 + 3 t 2’ would cause the
computer to work out 3 to the power 2,
then add the answer to 6.7, giving the
result ‘15.7’. Notice that the exponenti-
ation was done before the addition, in
accordance with the rules.

Other Functions

What about functions such as sine and
log? In BASIC, these more complicated
functions are written as a word to the
left of a number in brackets. For ex-
ample, ‘PRINT SIN(17) will give the
sine of 17 radians. Notice that in most

20-key numeric pad, high resolution CRT display, thermal printer, cartridge
tape drive, enhanced BASIC language, and interactive graphics in a tully
integrated system the size of a portable electric typewriter.

cases, BASIC trigonometric functions
work in radians and BASIC logs are
natural logs. No space is allowed be-
tween the N and the start of the
brackets, by the way.

In the above example, we used the
BASIC word for sine. The BASIC word
for cosine is COS and for logarithm is
LOG. Not all that difficult to remember.
EXP gives the power of e — natural
antilogs, if you like.

The number inside the brackets need
not be a simple arithmetic value.
COS(5-2) will give the cosine of 3
radians.

BASIC Functions

There are many other functions in
BASIC which use a name in front of a
set of brackets. Some of the more
common arithmetic ones are given in
the table here. There are various other
types which we will deal with in due
course.

Variables

I said previously that a computer has
memories in which it can store numbers



BASIC FUNCTIONS

Function BASIC Name Description

Absolute ABS Gives a positive value if the number is negative. For example,
ABS(8) is 8, but ABS (-5) is 5.

Arctan ATN Gives the Inverse tangent. This function is often found even where
the computer is not provided with a tangent function, as the tangent
of an angle can be worked out easily from the sine and cosine.

Cosine COos Gives the cosine.

Exponent-

ial EXP Gives e to a particular power.

Integer INT Gives the integer part of a number. For example, INT(8.97) would
be 8.

Log LOG Gives the natural logarithm (base e).

Sign SGN Gives a value which shows the sign of the number: SGN(—8) is —1,
SGN(-4)is —1,SGN(9) is 1, and so on. SGN(0) is 0.

Sine SIN Gives the sine.

Square

root SQR Gives the square root.

Tangent TAN Gives the tangent.

in much the same way as a calculator
can. In computer jargon, these are called
‘variables’ because any given part of the
memory can store any value — and the
value may change (‘vary’) during the
course of the program.

In a computer, the memory is not
committed to storing numbers. Parts of
it can also be used for storing the pro-
gram — the memory in a computer is
completely ‘general purpose’. For this
reason, when the machine is turned on,
none of the memory contains variables.

If the computer is then told to store a
particular value, it will first allocate a
small part of its memory for the storage
of that value. These small ‘pigeon holes’
in the computer memory are allocated
as required, and each is given a unique
name.

In BASIC, the names given to the
various memory ‘allotments’ (or ‘vari-
ables’) take the form of a letter of the
alphabet followed by a digit. For ex-
ample, inputting ‘Al =3 into the
computer will cause it to allocate an
area of memory for the storage of one
variable, call that area of memory “A1”,
and then store the value 3 in it.

In BASIC the “=” sign means ‘re-
placed by’ rather than the familiar
‘equals’. Thus, ‘Al = 3’ means ‘replace
the value in A1l by 3’. A subsequent in-
put of, say, ‘Al = 9 will cause the
computer to put the value 9 into Al.
This will replace the original value of 3,
by the way.

Figure 1 shows what happens during
a typical memory transaction. At the
start, none of the memory is allocated to
any particular variable name. This is in
fact a bit of a simplification, as part of
the memory is used for program storage
and other tasks which we will go into
later.

The first input of ‘A1 = 4’ causes the
computer to look around its memory for
variable A1, and finding that it does not
exist yet, to allocate it a space in

STEP INPUT  OUTPUT
1 ;
MEMORY :
PA1=a
e St ;
e | A3-A1: -5
2 5
MEMORY : :
‘PRINTAY: 4
(ol e e — = <y 1 3 H
L—__ -_5:—A1
3
MEMORY : :
i87-23:
b LI
TR e
MEMORY ] '
1A1=90+2°
LIl st :
e :
5 |t _____2_.3_‘0—873
MEMORY * PRINT
. DA
av+pr - 943

Figure 1. Memory at various steps
during a calculation.

memory. It then fills that space with the
value 4.

The next step is the input of ‘PRINT
AY’. This will cause the computer to look
for variable Al in its memory. It then
takes the value that it finds in Al and
outputs it.

If A1 had not existed at this stage, by
the way (for example, if you had typed
‘PRINT A2’ by mistake) then the com-

puter would have been confused. In
circumstances like this, most computers
output a rather terse message, like ‘Al
DOES NOT EXIST".

The next step is ‘B7 = 2.3". The com-
puter will search for B7 and, finding
that it does not exist, will allocate space
to it and put in the value 2.3.

The input ‘A1 = 90+2’ will first cause
the computer to work out what 90 plus 2
1s. It will then search its memory for A1l
and, finding that it does exist, will put
the value 92 into it (thus obliterating
the previous value of 4).

The final step will make the computer
search for both Al and B7 and finding
that they both exist, to add their values
together and output the result.

By the way, in most versions of
BASIC, variable names such as A and B
are allowed, so that there are a total of
286 possible names: A, A0, Al, ... A8,
A9,B,B0,Bl,...Z9.

Memory Usage

Each computer has only a certain
amount of memory — it can hold only so
many numbers or so much program at
any one time. For this reason, when it is
necessary for a particular program to
use a lot of variables, and where the
variables are not going to need frac-
tions, ‘integer’ variables are used.

Integer means that the number held
in that variable can only be a whole
number: 2, 45 and —986 are OK, but 5.6
is not.

In BASIC, the way to get an integer
variable is to put a % sign after the
variable’s name. For example, A3% is a
valid integer variable. ‘A3% = 9" will
cause the machine to allocate an area of
memory for variable A3%, then put the
value 9 into it.

INPUT OUTPUT

L. 37[A3% A3%=3

! 74=1A2 A2=7.4:

: PRINT !
A3%+A2

10.4

Figure 2. Integer variables take up less memory.

Figure 2 shows the use of integer
variables. Notice that they take up less
room than other number variables.

In mathematics, numbers which are
not integers are called ‘real’ numbers.
This nomenclature is also used in com-
puting. So we have two types of
variables (there are others, which we’ll
come to later): integer and real.

ETI January 1981 — 89



$39 for ten!

(plus $2 post and handling) Offer Closes 28 February

diskette

SPECIAL READER OFFER

133 mm SSSD DISKETTES

Floppy disks are the highly convenient magnetic media used for
mass storage with minigdbmputer systems. Dindy Marketing
(Aust.) Pty Ltd has madefvallable a quantity of 133 mm (5%”)
diskettes for ETI reader special prices. These single-sided,
single-density disks a anufactured in the USA and are
identical to those mar d here by two large, well-known
electronics retailers. ;
All stages of manuf,
environmentally ‘clean’
ensure accuracy In ac
Before being packed, t
signal levels, modulati
free of errors.
Money back guarantee Djndy offer to refund the purchase price
in full if you are not completely satisfied and provided you return
the goods within 14 days of receipt.
NOTE: This offer is.made by Dindy Marketing (Aust.) Pty Ltd and ETl is
acting as a clearing house only. Cheques or money orders should be made
payable 10 'DINDY DISKETTE OFFER' and sent, together with the coupon
{or a photostat or clear, handwritten copy of same), to Diskette Offer, ETI
Magazine. 15 Boundary St. Rushcutters Bay NSW 2011. We will then
process your order and pass it on to Dindy who will send you the goods.
Please allow up to four weeks for delivery.
These diskettes are available hard sectored or soft sectored,
so please indicate on the coupon your choice and the type of
computer you use.

® of these disks are carried out in
ms and continuously monitored to
nce with rigid industry standards.
goecially coated material is tested for
d resolution, and the disk certified

w4

Send coupon to:

Dindy Diskette Offer
ETI Magazine, 15 Boundary St, Rushcutters Bay NSW 2011

Please supply: ......c......... 10-packs of 133 mm diskettes
NS BOP PO |DRACK" sl otz = . .l I ben e i S
Packing and delivery........ $2.00/pack e

Cheque or money order

Or use your Bankcard |4|96| | | I | | | | | l

Expiry Date .../

Signature

o —— E—— E——S  C— EE—— D ST C— — a—
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SHOP PTY.LTD.

COMPUCOLOR Il ex stock

Features:
@ Up to 32K user RAM
e 16K ROM
@ Eight colour display
@ 32 lines at 64 characters
@ Inbuiit 5” disk 9r|ve
e RS-232 Port

doHilie = ;

MICROLINE 80 PRINTER ex stock

="

==

Features:

® 80 char/sec

@ 40/80/132 char/line

@ 9 x 7 dot matrix

e Graphics

e Longlife prlnt head (200,000,000} ahm

o Friction, pin and tractor feeds

o Full 96 character ASCIl set

@ Plug compatible: TRS80, Sorcerer,
Apple, Compucolor Il, Tl 99-4

TELEVIDEO TVI 912B (VDU) ex stock

Features:

@ 12" screen @ 24 lines at 80 characters e 75 to 9,600 Bauds
@ RS-232 or 20MA interface e Printer output Port @ Microproces-
sor controlled.

NorrhSrc%

HORIZON

o |

-

Features:

@ North Star Z80A Processor. @ North Star RAM memory board
(64K). @ North Star Disk Controller Board (4 drives). ® Quad
capacity drives (360K bytes per drive). @ S-100 motherboard with
12 slots and real time clock. @ Two serial and one parailel /O
interfaces. @ A power supply more than adequate to power a fuil
compiement of 12 S-100 boards. @ North Star Software — BASIC,
Disk Operating System (DOS), and Monitor on diskette. @ Applica-
tions software: Debtors, Creditors, General Ledger, inventory,
Payroll, Word Processor, Mail Manager.

SPECIAL — 5V2-Verbatim Diskettes $4.00 each.
END OF YEAR SALE = Qume Print Wheels at cost.

$ E@@U@ SHOP PTY.LTD.

212 High St, Prahran, VIC. 3181. Phone (03) 51-1950.
91 Regent St, Chippendale, NSW, 2008. Phone (02) 699-4919.
Shop 16, Civic Arcade, Adelalde St, Brisbane, QLD. 4000.

TRS-80 is a registered trademark of Tandy Electronics.
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Yet the Sorcerer
will still cost you less!

Looking for a really serious small
computer? Feature for feature, dollar
fjor dollar, the Sorcerer is way out in
front. When you've finished playing
with the others, move up to the Sorcerer.

Credit terms
available to approved applicants

look at our prices for periph

Video Monitor

Suits Sorcerer,
Tandy TRS-80,
Apple etc.
Why waste monev on overpriced
monitors? This umit has large 30cm
diag. screen plus 1t simplv connects

to vour computer via an RCA socket.
240V AC or 12V DC operation

X-1196
P&P $5.50

Features:

Cat. X-3000
8k Memory

$1340

Cat. X-3001
16k Memory

the EPROM PAC.

$1395 .

P&P $5.50 per unit

(§$-100 %
Expansion

Use other manufact-
urer's peripherals with
your Sorcerer & $-100

For the serious computer ownes
Contains powertul computer
power supply plus butter/intertace
circuit to protect the computer in
case of damage to the S$-100
Plus many more benefits

X-3010

2277
77, 27777 s

P&P $5.50

Floppy
disc
drives

7/,

Need more storage? Floppies are the way to
go. Quality Micropolis disk drives added on
to your system can give up to 1260K bytes
capacity!

Start with the Micropotis 1043 — it comes
with the controller board to plug into your S-
100 expansion unit. This gives you 315K.

If you want more capacity. use the Micropolis
1023 drive: it uses the 1043 controller
board. so it's cheaper — much cheaper
{$600 to be precise!) You can add up to
three 1023 drives, bringing your total capac-
ity to over one and a quarter megabytes!
Compare the cost of our 1.26M system with
others — and be pleasantly surprised.

X-3205 $1350.00 x-3208 $750.00

Numeric keypad as well as full 63 key ASCII set.

erals

® Up to 48K RAM on board —with full $-100 expansion
for a huge number of peripherals. etc.

® User-definable graphics and full upper & lower case
character set as standard; also special character set.

® Plug-in ROM PACS"™ give you instant changeovar for
special applications: Word processing, software dev-
elopment. etc. Or your own custom programs, using

Centronics-type printer interface & RS-232C com-
munications port built-in as STANDARD!

Sorcerer —S; N
ROMPACS "‘\ﬁj\

Just plug them in h

they instantly re-prograrn :
the Sorcerer for specific ./
uses. No problems! -

Lo

WORD PROCESSOR PAC™

Want professional quality Word proc-
essing at a fraction of the cost of
commerctal systems? Your Sorcerer.
Word Processor Pac * and our daisv-
wheel printer and youre there!
Cat. X-3085 - $275.00

DEVELOPMENT PAC

if vou're senous about developing
vour own software. this s a MUST! 1t
turns the Sorcerer into a powerful
dedicated development svstem for

2-80 assemblv language programming

Cat. X-3090 $139.50

EPROM PAC”

The Sorcere i1s 1deal for dedicated
uses: this PAC allows an EPROM 10 be

used to control the computer. |deal for
all types of control. systems. etc
Cat. X-3095 $75.00

DICK SMITH ELECTRONICS 5

SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS



INSIDE THE MEMORY

The diagram here shows what the inslde of a computer’s memory
looks like to the computer. Although it looks a bit complicated at
first, a few minutes contemplation will convince you that it really
is complicated. That's why I've put it into this box — it's not
absolutely necessary to know the memory's inner workings in
order to be able to program.

It is necessary, however, if you want to be able to program well.

The first thing which should spring to notice is the shaded box
at the bottom. This is the ‘Read-Only Memory’ (ROM), and is the
only part of the computer’s memory which is not cleared when
the machine is turned off. This is achieved by using memory chips
which have had their contents ‘blown’ into them. (If you like:
engraved on their memories in letters of fire!). This is very useful
in that they will remember their contents when the machine is
turned on, but with the disadvantage that they then cannot
remember anything else.

USER-ENTERED PROGRAM:
'‘COMPOUND INTEREST’

SRRyl il e oy TR e Y e
| 8YMBOL / \ 1 I
: TABLE At 87 o]:] B% :
(O N T e =)
st - il ] (Fhs gl e e q
! OTHER THINGS | L 321
T T T T T T T KTERMEDIATE RESULTS fﬂ&fgﬁ_@_ﬂ@’t
T e
SYSTEM AREA | 67 |
L —— -
N TR T e I TT = = i ke e i j
: INTERPRETER PROGRAM: ‘
| ‘HOW TO BE BASIC' i
I R - . e 1. R | o
T e Sl () S e sl - ——— j
| UTILITY PROGRAM: ]
| *HOW TO READ THE KEYBOARD' !
|

Inside the ROM are a number of programs not written in
BASIC, but in the computer’s own language — 'machine code’ —
which is very difficult for humans to learn, but can be understood
by the microprocessor without any help!

There are various ‘utility programs’ (utility is a word used by the
Americans to describe water supply, garbage disposal, swim-
ming pool cleaning and other essentials), which tell the
microprocessor how to use the various hardware units connected
to it. They tell it, for example, how often to check the keyboard
to see if a key has been pressed. They also tell it what format to
use when it records programs on cassette, and what format the
programs are in when the cassettes are played back.

‘Also in this ROM is the BASIC ‘interpreter’. This is a program
(again written in ‘machine code’) which tells the microprocessor
how to read BASIC.

In some machines (such as the Sorcerer) the ROM part of the
memory is interchangeable — the ROM chips can be replaced
with other ROM chips which tell the microprocessor how to read
APL, for example, rather than BASIC.

The rest of the memory outside the ROM can be written into
and read by the microprocessor at will. For this reason, it is called
‘Random Access Memory’ (or by some ‘Read And write Memory')
— RAM.

At least part of the RAM has to be used by the computer just
for its ‘housekeeping’ tasks — like remembering when it last
checked to see if any of the keys on the keyboard had been
pressed.

The machine will also store the intermediate results of
calculations in system RAM. For example, if it is working out 6*2-
54, the intermediate result of 6*2 will have to be stored while it
works out what 5°4 is.

The ‘symbol table’ is also stored in the system part of the RAM.
This is a list of variables which tell the computer where the values
of the variables are to be found. *Why not just label them?"’, |
hear you ask. Well, take the example of the computer looking for
the value of B7. If the place where the value of B7 (in this case,
-16) was labelled with ‘B7’, the computer would have to search
the whole memory before it was sure of finding it. Using a symbol
table, it only has to search the table, then go straight to where the
value Is kept.

Note that the integer variable takes up less room.

In many computers, the system area used by the machine has
a movable boundary — the less it needs, the less it will take up.
This means that more is available for other uses.

The rest of the memory is available for any use that is required
of it. In the above diagram, four variables are shown, but it is just
as possible to have 4000 — if the memory is big enough.

At the top of the diagram is a BASIC program. This calls for
variables A1, B7, D9 and B%. Every time the program is run, the
computer will clear its symbol table (which effectively clears the
numbers stored in memory), then as it comes to the first time At
is mentioned in the program, it will enter it into Its symbol table,
set aside a place In memory Aor it and put in the value the
program calls for.

The ‘other things' mentioned in the system RAM will be dealt
with in due course.

Some versions of BASIC (particularly
those for very small machines) only use
integer variables. In this case, it’s a
means of reducing the complexity of the
‘interpreter’ (the program which is
permanently stored in the machine
which tells it how to read BASIC).
Integer-only BASICs usually don’t use
the % method of signifying integers —
all of the variables are going to be in-
tegers anyway, so there’s no possibility
of confusion.

Figures1and2 are a littleincomplete;
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they don’t show the ‘system’ part of the
memory. This includes the interpreter
(in fixed memory — or ‘Read-Only
Memory’ (ROM)) and any temporary
storage the machine may need in order
to operate. For example, there must
somewhere be a ‘symbol table’ for the
BASIC. This is a table (in the sense of a
table on a printed page) which holds the
names of all the variables, and where
they are to be found in memory.

If you haven’t understood all of this
part of the series — don’t worry.

Probably the best way to approach it is
to put the article down for a day or two,
let the ideas settle in, then re-read it. -
It’s only necessary to understand the
bare bones of the internal workings of a
computer to be able to program one. It is
necessary to understand it in some
depth if you want to be able to program
well, however. o

o Next month, Phil Cohen looks at string
handling — which forms the basis of the
word processor.



the price breakthrough in
performance business computers.

archives

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

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

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

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

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

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

FEATURES

Z80 4MHz Processor

64 K RAM Standard

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

25 Lines x 80 Display
CP/M Operating System
Selectric Style Keyboard
S$100 Expansion Inbuilt
Microprocessor Keyboard
240 x 100 Graphics Format
Numeric Keypad and Function Keys.

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

There 1s no question that the major
area restricting your business growth is in
the office. This is one place where employee
efficiency is still in the dark ages -requiring
the handling of paper, forms and files. What
you really need is not the physical presence
of obsolete forms and letters, but the
information and data they contain. You need
the Archives Business Computer

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

b
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Computerland
in Melbourne

555 Colling St. eMelbourne, Vic. ®Australia 3000 Phone 62 5581 ¢62 6737 eTelex AA37007

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

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

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

One of the best investments you can
make in this inflationary economy is the
Archives Business Computer iIn fact, virtuatly
every business enterprise can benefit in some
practical way from business computing

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

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

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

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

archives
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Controversy on the biological hazards of RF

The debate on what standards should be set for 'safe’ levels of “non-ionizing” radiations has occasioned a
great deal of argument in the technical press and some statements bordering on the hysterical in the

mass media.

The media controversy on
the biological hazards of
non-ionizing radiation con-
tinues to rage with
statements, even in the
same article, ranging from
‘the sublime to the
ridiculous’.

Overseas statements picked
up by the local media and
mangled either intentionally or

American National Standards
Institute had been criticised for
re-endorsing its 1966 standard
which sets a permissible radi-
ation limit for frequencies from
10MHz to 100GHz which,
stated for the continuous wave
situation, represents a power
density of 10 mW/cm2. This
figure for modulated fields is
averaged -over any O.1-hour

unintentionally, have tended to
obscure, even more, the efforts
of research workers, scientists
and engineers to bring some
degree of order into the chaos
which is claimed to exist with
regard to maximum per-
missible limits of radiation of
this kind.

The biological effects of
microwave radiation should
certainly not be confused with
other effects caused by ionizing
radiation or ‘biological stress’
said to be caused by anything
from electric power lines to FM

period and was based on the
body's known ability to handle
temperature rises.

The original decision to pub-
lish guidance based only on
thermal effects was taken on the
basis that thermal effects were
considered to be most harmful
— being the best documented.
Sufficient information on other
variables, particularly in the
long-term, is not available.

However, the medical pro-
fession is adamant that
short-term  treatment  with
microwave diathermy equip-

recommended has proved
beneficial in relieving pain,
promoting healing and im-
proving muscle tone. Doctors
are equally adamant that over
decades of use no long-term
damage to the patient has
been observed by qualified
practitioners.

The ANSI| standard was re-
endorsed for much the same
reasons as originally given. This
is not to say that the standard
cannot be improved.

There are areas giving con-
cern but despite the recent
spate of papers, there is no hard
evidence that other effects are
hazardous. Most information
comes from short-term tests on
small or infant animals. Extra-
polation of this information to
long term effects in human be-

ings is fraught with problems
even for the most adventurous
researcher.

Probably the best advice
which can be given on the basis
of known effects under normal
environmental conditions, is
that microwave radiation of
average power densities above
10 mW/cm2 is  potentially
hazardous.

Average power densities be-
tween 1 and 10mW/cm2 can
be regarded as safe for
incidental or occasional (short
term) exposure, while power
densities below 1 mW/cm2 can
be regarded as safe for in-
definitely prolonged exposure.
(R.K. Profitt, from the November ‘80 issue
of ‘The Australian Standard’, journal of
the Standards Association of Australla.

See the July issue of TAS. for the SAA's
position).

Reagan to reshuffle FCC

A reshuffle of the American Federal Communications

radio broadcasts.

ment at: very much higher
To put the matter straight, the

intensities than that

Rendezvous, Gosford VK2

The Gosford Showground turns into “Mecca” every
February as hundreds of amateurs from all over Australia,
plus ring-ins from N.Z. and other countries, gather for the
annual Central Coast Amateur Radio Club’s Field Day.

It's a social and ‘sporting’ event, with foxhunts, scrambles,
quizzes etc revolving around the trade and club displays, the 807
stand and disposals stall. The fun starts at 8 am on Sunday 22
February.

The disposals stall is one of the event’s most popular attractions
— many a ‘bargain’ in discarded equipment is sold or picked up
there. Indeed, some items return each year, looking for a new
owner! If you've got something to sell, book it in in advance by
ringing Bill Smith VK2TS at (043)74-1207.

The event is held at the Gosford Showgrounds, Showground
Rd, Gosford. Registration costs $4 for men, $2 for women, $1 for
children 16 and under. Family registration is $7. The fee includes
morning and afternoon tea, event entry and outings. For non-
radio people there are trips to the nearby reptile park and a scenic
bus tour.

Foxhunts are condycted on 10m and 2m and include mobile as
well as pedestrian events. Bring your sniffers (see page 96 this
issue). If you're without transport, trains depart Newcastle at 7.33
am, Sydney at 7.25 am and 8.50 am. See you there!
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Commission along more conservative lines is near the top
of Republican priority lists when Ronald Reagan’s new
Cabinet takes up office early this year.

Reagan will appoint at least three, possibly four of the seven FCC
commissioners, including a new chairman, and although there
must by law be at least three Democrats, there are, as has been
said, “lots of different kinds of Democrats”.

Chairman Charles D. Ferris must resign his post and is ex-
pected to resign his membership as well; conservative Robert E.
Lee, at present an FCC member, is considered a possible
successor as chairman.

North Queensland Convention

Preparations are already well in hand for the fourth biennial
North Queensiand Convention to be held by the Townsville
Amateur Radio Club over the weekend of 26/27
September 1981.

This will be a gathering of
amateur radio operators and

amateur radio operators from
South America, and it is hoped

enthusiasts not only from
Australia but also from over-
seas. As far as is known, the
Convention will be one of the
first planned to make use of the
new international airport facility
at present being constructed at
Townsville.

The convention has already
attracted the interest of several

that a number will also arrive
from Japan-and USA.

Not only will there be activities
and displays for radio amateurs
and computer hobbyists, there
will also be items of interest for
other members of the family.
Accommodation will be avail-
able at the venue if required over
the weekend of the convention.



(vet your hands on our big
new PET 3008 keyboard

for only $999°

At last it’s here: the Commodore PET you’ve been FREE, C2N CASSETTE UNIT WITH

demanding! It’s called the PET 3008. It boasts all the EVERY PET 3008 SOLD

many features of our PET 2001,plus something you’ve That’s right.

been itching to get your hands on. A new, big, Get your new PET 3008 with the big typewriter-style

typewriter-style keyboard! keyboard now, and your dealer will throw in, absolutely
To celebrate it’s arrival, Commodore offers you a free, a C2N external cassette unit.

great deal. To begin, the price is slashed to $999*. Retail value? $126.50.

So straight away you save $196 on the Normal price So all up on your PET 3008 purchase you save a

of $1195. whopping $322.50. Naturally, it’s a strictly limited offer
Not bad for a start And there’s more.. (either that, or we go broke!)

So whatever you do, don’t miss out. See yoyr
authorised Commodore Dealer very, very soon!

=

SAME GREAT DEAL ON THE PET 2001

We mustn’t leave out the many people who fancy the PET 2001°s
calculator-style keyboard. So:

COMMODORE PET 2001, normally...........cccceeeuuneiennnennn. $1195
OUR SPECIAL PRICE NOW.......cccciiiiiiiiiiiiiiiiine e $999
YOU SSAVE: £. . s .6 il ah s SRR 1 S S o b SR e . $196
PLUS FREE C2N CASSETTE UNIT, NORMALLY......... $126.50
TOTALSAVING. ... s o goivmsersionmes « s mimaiies -w S mge it e $322.50

C..F commodore

or the name of your nearest authorised Commodore Dealer, write or phone;
COMMODORE INFORMATION CENTRE
3 Campbell Street, Artarmon, NSW 2064 Telephone: (02) 437 6296

*Prices and saving may vary slightly from Dealer to Dealer. Offer ends February 28, 1981 or earlier if stocks run o;xt.
Mivi 395a
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A ‘sniffer’ for two metre

hidden transmitter hunts

Roger Harrison VK2ZTB

HIDDEN transmitter hunts or ‘fox-
hunts’ as they are popularly called, are
part and parcel of every amateur radio
field day or convention. Foxhunts are
generally divided into two classes: mo-
bile and pedestrian. Both require the
use of a ‘sniffer’ to locate the hiding
place of the ‘fox’ — a low power trans-
mitter that is modulated with a tone
and automatically keyed on and off at
intervals.

Sniffers range from elaborate
arrangements consisting of a mobile
transceiver carried on a back pack with
accompanying batteries (NiCads or
sealed lead-acid) plus four element hand
held yagi, to virtually a crystal set
attached to the feedpoint of a wire-and-
dowel rod two-element beam. This one
is placed somewhat between these two
extremes.

The antenna

The antenna is a simple two-element
yagi as anything much bigger doesn’t
provide vastly greater directivity. It
also has the advantage of being com-
pact. It was constructed by cutting down
a TV antenna that featured ‘collapsible’
elements. This makes the beast easy to
stow in a vehicle. Dimensions are given
in the accompanying diagram.

A standard ‘trombone’ balun was
used to match the feedpoint to the con-
verter input. The halfwave loop was
constructed by first calculating the
length of line required, cutting the cable
a little longer and determining the cor-
rect length with a dip oscillator. The
cable is RG58.The approximate length
is given by:

™ 0.5 x 300 000
146 MHz

= about 680 mm

x 0.66
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I cut the cable to 690 mm and exposed
the inner conductor for 5 mm at each
end and fanned out the braid. I then
twisted the braid and inner conductor
together at one end and formed the
inner and braid into a small loop at the
other (about 6 - 7 mm diameter). Cali-
brating the dip oscillator with a
receiver, I then coupled it to the loop and
searched for a dip below 146 MHz. 1
then cut about 5 mm off the cable at the
shorted end, re-made the short and
searched for another dip. You should be
able to get it on frequency without
much trouble. Don't worry if you're
+/— 500 kHz of 146 MHz as the band-
width of the balun is several MHz.

The balun is attached to the antenna
feedpoint in the conventional manner.
My antenna had wing nuts so I made the
leads detachable.

HEADPHONES

ET1-453 T
|
r— p——— 0V

The receiver

The sniffer receiver consists of an
ETI-707a Two Metre Converter (Feb-
ruary 1976) with a class-B detector
attached to the IF output. This is
followed by a volume control and one
stage of audio amplification. Head-
phones can be attached to the output of
this stage but for loudspeaker output I
added the ETI-453 General Purpose
Amplifier Module (April 1980).

The components for the class-B detec-
tor were literally hung’ directly off the
IF output terminals and the volume pot.

To prevent the fox overloading the re-
ceiver when very close, I added an RF
gain control — there’s provision made
on the converter board for this. There is
a link between the junction of R2/R3 and
R1/C2 on the ETI-707a pc board. This is
removed and the wiper of the RF gain

+9V



2m 'SNIFFER' ANTENNA

400 mm
505 mm

1

’ BALUN
(see text)

COAX
PLUG

pot is connected to the junction of R1/C2.
The RF gain control varies the voltage
on gate 2 of Ql, varying its gain. In
practice ample gain reduction is ob-
tained while still permitting the
converter to operate at full gain when
required.

crystal in the converter then simply
short out R8 and adjust L7 to peak a
signal on 146 MHz.

The base-bias resistor for the class-B
detector (22 k on the circuit here) will
most likely need to be chosen individu-
ally to account for the characteristics of

If you don’t want the expense of a

the particular transistor used. It may be

as low as 10k or as high as 39k, perhaps.
Substitute resistors until you get the
maximum sensitivity.

I mounted (crammed is a better word)
all the electronics in a convenient zippy
box with the two pots mounted on the
front panel, along with a coax antenna
socket. The speaker I used measured
30 mm across the cone and fitted neatly
on one of the box walls. A small phones
jack I mounted on another wall. A No.
216 9V battery is quite adequate, but
you may have to add a hefty bypass
electrolytic somewhere to avoid low
frequency audio feedback (‘motorboat-
ing’). Decouple the detector and
converter supply rails with 220 ohm re-
sistors and large value electrolytic
capacitors if you have difficulty getting
rid of this problem.

The whole set up is remarkably sensi-
tive and a 2 uV signal at the antenna
can be clearly heard at maximum RF
gain. You can start sniffing when quite
some distance from the fox, long before
the simpler sniffers can be used. ®

WHAT'S NEW FROM I.M.S.?

A COMPLETE S-100 COMPUTER IN A TERMINAL!!
A DELUXE WORD PROCESSING TERMINAL

INDUSTRIAL MICRO-SYSTEMS

DP 2000 Specifications

o IEEE S-100 Bus # DMA disk controller e Floppy disk storage to 600K on board e
Hard disk storage to 6MB on board @ Hard disk storage to 96MB total @ Z-80A
processor at 4MHz o Interrupt driven @ Up to 128K core RAM (with parity). PLUS
the same terminal specs as the WP 2000.

WP 2000 Specifications

¢ 280 microprocessor control e LS CRT controller  EPROM character generator
for special character set @ Control program expandable to 8K e High resolution
video monitor @ 80x24 character display e 25th status line with user message
capability e True IBM Selectric keyboard layout e Full ASCII character set @ 10 key
numeric pad @ 15 key cursor positioning and editing keys e 8 special function keys
o Non-contact, Hall effect keyboard for smooth feel and no key bounce @ 9x13 dot
matrix @ Normal and reverse video e Blinking, underlined and highlighted fields e
Up to 19.2K Baud e Removable keyboard e Printer and light pen interface o
Automatic self-test o Upper and lower case with descenders e 2 page memory o
Insert or delete a line or character e Clear screen e Clear to end of line e Clear to
end of screen @ Avallable in white or green phosphor.

DP 2000 Stand-alone Computer (shown).
WP 2000 Word Processing Terminal (not shown).

S.1. MICROCOMPUTER PRODUCTS {15

Formerly Sigma International Pty. Lid.

GPO BOX 72 SYDNEY 2001 92 PITT ST SYDNEY (02) 2314091 2326804
Melbourne (03) 26-5522. Brisbane (07) 52-8455. Hobart (002) 28-6288.
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COMMODORE AND
MICROPRO DESIGN
JOIN FORCES!

MicroPro Design is now able to offer the Commodore microcomputer systems at prices you can
afford! We specialise in the design and manufacture of custom microcomputer equipment and have
turned our efforts to the CBM and PET.

Besides having the full range of standard Commodore products available, we can offer interfaces
to allow virtually any piece of equipment to be connected to the CBM through the IEEE 488 bus.

You can now also use our MicroCon general purpose microcomputer as a slave to the CBM. This
allows you to connect A/D, D/A convertors, digital inputs and digital outputs for industrial control,
monitoring and data acquisition. Programmes for the MicroCon can be created in the CBM and loaded
down the |EEE 488 bus into the MicroCon for execution.

A few of the current devices now available for use with CBM and PET:

IEEE488 — RS232 INTERFACE .......cooiiiiiiiiiiiiccieccec $350.00
IEEE488 — CENTRONICS INTERFACE........cooiiiiiiiecee $250.00
IEEE488 — DIABLO (RICOH, QUME).......c.coouiiiiiiiiieiieneiecie e $420.00
IEEE488 — MICROCON INTERFACE ........cooiiniiiiiiiicicciec $200.00
CITOH PRINTER (80 COL. 125 CPS)...c.ceeiiiiiiiiiiniiiiiceceiese e $970.00
DIABLO W.P PRINTER (WITH INTERFACE)...........cccccocieniiiniennnnnn. $3,500.00

Above prices include all cables and connectors where applicable but do nat include sales tax.
(Dealer enquiries invited).

Write or call for prices on all the Commodore equipment.

Wi MicrolPro Design Pty.Ltd.

PO BOX 153, NORTH SYDNEY, NSW, 2060. AUSTRALIA.
SUITE 205, WENTWORTH HOUSE, 6-8 CLARKE STREET,
) CROWS NEST, NSW, 2065. TELEPHONE (02) 438-1220.

SPECIALISTS IN THE DESIGN AND MANUFACTURE OF MICROPROCESSOR BASED EQUIPMENT J

e
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HAS THE TASTE STOPPED
GETTING THROUGH?
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If your present tobacco justd 't deliver the
satisfaction you want, then roll aCannon.
A rich new blend of medium dark cigarette

tobacco that’s just a little bit stronger.
Cannon, for the taste you’re missing out on now.

CANNON.
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Canada makes big changes

Radio Canada International, with studios in Montreal,
made wholesale schedule re-arrangements for the
transmission period in effect up to the beginning of

March.

A feature of RCI's
schedule is now the Sunday
only programmes in English
and French especially for
Canadians abroad.

These transmissions include
English from 2300 to 0000, and
French 0000 to 0100 Mondays
GMT date. Frequencies used for
this weekly service are 11850
and 5960. These same two
channels also have Saturday
only broadcasts, with English
from 2300 to 2330, and French
through to 0100.

Radio Canada International's
European service broadcast,
weekdays only, has been re-
timed from 2100 sign-on to the
new time of 2200 sign-on, and
runs until sign-off at 2300 with
programmes in English. Fre-
quencies now used for this
service are 5995 (via Daventry in
England) and 9760, 11 925 and
15 325 all via Sackville in New
Brunswick on the Canadian
eastern seaboard.

A special feature of Radio
Canada International’s broad-
casts is the weekly programme
for shortwave hobbyists, known
as DX Digest”, which is
beamed to America, Europe
and Africa at weekends.

The programme is heard in
the service for the Americas
each Sunday (GMT date) in the
various half hour programme
blocks in English, at 0100 on
11940 and 11 850; at 0200 on
11 940 and 11 845; at 0300 on
9535, 11770, 11845 and
11 940; and in the 0400 service
on 11845 and 11 770. DX Di-
gest is broadcast to Europe
each Sunday in the English ser-
vice 1900 to 2000, on 17 875,
15 325, 11 905 and 5995.

The RCl African service has
DX Digest every Saturday GMT,
in the service 2130-2200 (early
Sunday morning in Australia)
on 11945, 15150, 15325,
17 820, and 17 875.

DX Digest includes reports on
technical aspects of radio listen-

ing, plus latest shortwave
listening tips from Glenn
Hauser.

Radio Canada International
mails out their broadcast
schedule twice each year. If you
would like to have your name
added to their mailing list then
you should write requesting a
transmission schedule to RCI,
P.O. Box 6000, Montreal,
Canada H3C 3A8.

Chile moves to summer time

With Chile’s recent introduction of summer time, several
Chilean stations are now audible on the 31 metre band.

Early sign-on by the Chilean
stations means reception is now
possible during our early even-
ings prior to signals from Asia
becoming too prominent.

Radio Agricultura in Santiago
is heard on 9630 from sign-on
at 0900, with news, advertise-
ments and local music. After
0930 reception suffers from in-
creased interference.

Also heard at present is Radio
Mineria, also in Santiago, on
9750. Mineria also opens trans-
mission at 0900 (sign-on time is
1000 at other times) and gives

fair reception up to about 0930,
when there is increased inter-
ference from Radio Malaysia on
the same frequency.

NOTE! All times are given In
Greenwich mean time (GMT). To con-
vert to Australian Eastern Standard
Time, add 10 hours (11 hours during
Daylight Saving Time, November to
February). To convert to Central
Standard Time, add 9.5 hours and
Western Time add 8 hours.

All frequencies are given in kHz.

These notes are complled by Peter
Bunn on behalf of the Australian Radio
DX Club (ARDXC). Further informa:
tion on DXing or the activities of the
ARDXC may be obtained from P.O.
Box 79, Narrabeen, NSW 2101, for a
¢ stamp.
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Radio Canada
International

wudn roliing she world
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European late summer fadeout

During our summer evenings, DXers should be able to note
that signals from Europe in our late afternoons/early
evenings will remain audible for longer periods.

The northern winter and the
consequent later sunrise in
Europe means that signals on,
say, the 31 metre band are now
audible up to about 1000 in our
evenings. By contrast, during
our winter months such signals
would not usually be audible
much beyond 0800 on 31
metres.

Signals from Europe during
our late afternoons reach us via
the long reception path over the
Atlantic, the Americas and the
Pacific mostly via a darkness
path. Signals which have re-
cently been audible up to 1000
include Trans World Radio in

and
Radio in

Monte Carlo on 9495,
Spanish  Foreign
Madrid on 9585.

Meanwhile, Radio-televisione
ftaliana (RA!) in Rome is audible
on 9580 with the italian service
to Australia right up to sign-off at
0930. During the winter months
in Australia this transmission is
seldom audible beyond the
0830 sign-on time!

This pattern of late fadeout of
European signals on 31 metres
(as well as on 25, 41 and 49
metres) should be a feature of
DX reception up to the end of
January.

Pakistan home service

Radio Pakistan’s Home Service is currently noted on
several outlets during our evenings, highlighting improved
reception of Asian signals during our summer months.
Islamabad transmitters are audible on 9645 up to sign-off at
1130, as well as on 7090 from sign-on at 1300. Programmes are
in Urdu, with much local music typical of southern Asia broadcast

during all transmissions.

Radio Nepal frequency switch

Radio Nepal in Kathmandu has recently moved to a new
outlet for the evening service in English.

Kathmandu now uses the
new outlet of 5005, parallel with
the usual 3425, for English be-
tween 1435 and 1520. Both
transmitters are rated at
100 kilowatts.

Meanwhile, Radio Nepal is
carrying out its annual tests of its
low power (5 kilowatt) trans-
mitter, on 9590 with pro-
gramming in parallel with 5005
and 3425.
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NOW IT’S THE BRAND NEW

FRG-7700

We've sold thousands of the superb Yaesu 'FRG’s. Now there’s a brand new model:
the superb FRG-7700 . . . All mode (even FM) and a brilliant new design. Isn’t it time
you up-dated your communications receiver (FM is great with converters!)

State-of-the-art noise
blanker ehrmnates nmost
types of pulse interference
which can obliterate
weak signals

Timing feature allows con-
trol of receiver and extern
al equipment (such as a
1ape recorder)

Function switch giving
control of digital display
inctuding sleep timing

Cahbrated S-meter aids
in logging DX stations (S1
10 +804d8,

Buit-in digital display
gives both accurate freq-
vency and time indication

Selectable AGC control
giving fast or slow AGC

¢
r ¥ | .,':, : Optional twelve channel
'.*‘?'l.“ AN memory lor instant recall
cH_ L of any stored frequency

—8 2 without any other controls.
‘ \ even the band switch 1s
o " over-ridden

:._J\ /\.—'l [

) \———tl

1 mﬂ 't ’ 1Y . = e Vs

e

Built-in front panel speak- Allamateur bands marked
er, giving clean, sharp n switch for easyidentif-

= [
7u5du:~ ;'-'smax:mum output i o’ y ~v, ‘ ication — including the
# . :
i. y';o \ . new WARC bands

Silky smooth main tuning
knob for minimum back-
lash. superb control and
ease of use

Complete provision for all
modes: CW, LSB & SSB.
FM and three positions of
selectivity on AM!

An audio tone control, too
for the most discermng
ears

absolute memory frequen-
¢y control — plus an FM erage — from 150kHz to
squelch 30MHz!

A fine tune control f
{ ”'I I Full LE/MF/HF band cov

Of course, the front panel is only half the story.
Take a look inside the new Yaesu FRG-7700 and you'll find a

superb state-of-the-art circuit, giving you outstanding per- YAESU FBG'7700 BECE'VER
formance and ease of use. Cat. D-2840

And the really good news: the FRG-7700 is actually cheaper BApcesal
than the model it replaces. 3 s
A better receiver for less money! I T
And with the optional memory unit, the FRG-7700 gives you SHUSRAvp] TaDIErTTOT
Ve ar gl U e . : $55 dep & 25.74 mth

the ability to store up to 12 commonly used frequencies — 2 h
recalled at the touch of a button! (It even holds them when the (24 months)
unit is turned off!)

. . . OPTIONAL 12 CHANNEL MEMORY UNIT Cat. D-2842
The all-mode Yaesu FRG-7700 is the receiver for the 80's — a A AR S L ST A T e
worthy successor to the world famous FRG-7 & 7000.

NSW 145 Paramarta Rd  AUBURN 648 0553 96 Giadstons St FYSHWICK 30 4344
61] Princes Hwy BLAKEHURST 546 7744 166 Logan Road BURANDA 391 6233
010 Goeorge St BROADWAY 21 am 824 Gympis Rd CHERMSIDE §9 6255
§31 Pittweter R BRODKVALE 93 0441 60 Wright Street  ADELAIDE 212 1962

147 Hume Hwy  CHULLORA 642 8922 399 Lonsdais St MELBOURNE 67 9834 [
162 Pacific Hwy  GORE HILL 433 5311 656 Bridge Rosd  RICHMOND 428 1614 RSN LRCE U TR R I
30 Grose Strest PARRAMATTA 683 1133 Dendenong Rd HLILIAT U TTLRTELR (Saturdey: 9am till 12 noon)

125 York Strast SYONEY 290 33N WA 414 William St PERTH LN BRISBANE: Half hour earliss

ELECTRONICS 26 Keira Strest  WOLLONGONG 28 3800 ANY TERMS OFFEREG ARE TO

DICK SMITH MAIL ORDER CENTRE: P0 Box 321. North Ryde NSW 2113, Phons (02) 3883200 APPROVEOD APPLICANTS ONLY




Covering 3 MHz 1o 40 or 60 MHz, these predictions
show the times radio contact is possible between the
areas designated beneath each graph, as well as the
possible ‘mode’ and reliability. Vertical columns indi-
cate time — commencing at 0000 UT on the left, to
2300 UT at right. For reliable predictions follow the
times and frequencies indicated by the F character.

Complete information on wusing these
predictions can be obtained by sending a
stamped, self-addressed envelope to:-

ETI — Predictions
3rd floor 15 Boundary St
RUSHCUTTERS BAY NSW 2011
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These GRAFEX style computer generated predictions
are prqvided courtesy of the Australian lonospheric
Prediction Service, Dept. of Science and Technology.

KEY TO SYMBOLS

A blank area means no normal propagation is possible.

® path open less than 50% of days in month.

% path open 50-90% of days in month.

F .. . path open at least 30% of days in month.

X ... complex mixture of modes. Expect abnormal
propagation.

M

propagation possible by both 1st and 2nd F-layer
modes. Expect strong fading.

§ . .. propagation possible by 2nd mode (also 3rd and
mixed E and F modes). Expect strong fading, weak signals.

A . . . High absorption indicated. Expect weak signals.
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TRC-11 MARINE

P& T Approved

Realistic’'s New TRC-II Marine 2-Way Radio

*30

Till Jan 31, 1981

Features like all 6 new marine channels already installed and variable SQUELCH control
make it the best CB-value on the seven seas! TRC-II has steady sea legs — a mounting
bracket that can be secured to horizontal shelf, overhead or bulkhead, while SPK jack
allows you to cruise with external speaker. Plus it has a push/pull audio amplifier,
switchable ANL circuit, auto-gain control, modulation indicator. Whether you're a week-
end skipper or a seasoned salt, drop achor at Tandy and christen TRC-II for seaworthy CB
at a price that won't capsize you. Regular Retail Price 129.95 cut to only 99.95 until
January 31. 219141
Specifications

TRANSMITTER: Power Output 4 watts. RECEIVER: Sensitivity 0.7 uV for 10 dB

(S + N)/N; Selectivity 6 kHz @ — 6dB; Adjacent Channel Rejection 36 dB: GENERAL:

Channels-Supplied with A: 27.860 MHz B: 27.880 MHz C: 27.900 MH:z D: 27.910 MH:

E: 27.940 MH:z F: 27.960 MHz: Power Requirements 12.5—15VDC, negative ground

only.

Available at all Tandy Stores and Participating Dealers Around I
Australia or Mail Order Department, P.O, Box 229, Rydalmere NSW.2116 ELECTRONICS
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ARUNI microphoneés take some beating

MARUNI

SUPERLATIVE HEADPHONES AND MICROPHONES

THE MARUNI CORPORATION

297 WILLIAMSTOWN ROAD, PORT MELBOURNE, 3207 ® TELEPHONE, 645 2079 ® TELEX 32571
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Digital disc improvements

Sony and Philips have co-operated to improve the
modulation and error correction of the Philips
laser-read audio disc system.

They have also developed
a compact player, which was
given its first public demon-
stration at the All Japan
Radio Fair in October. The
high density recording sys-
tem allows a continuous
playing time of 60 minutes
on one side of a 120 mm
disc, compared to the
maximum 30 minutes on a
conventional 300 mm LP.

The two companies have
submitted this ‘Compact Disc
Digital Audio’ system to the
Digital Audio Disc Standardisa-
tion Conference and are making
every effort to get the system

accepted world-wide
standard.

The discs are pulse code
modulated, using 16 bit linear
quantisation per channel at
a sampling frequency of
44.1 kHz, to produce a pattern
of black lines which is read by a
tiny solid state laser and photo-
sensitive device. This produces
a digital voltage which is passed
through error correction cir-
cuitry (which uses the Cross
Interleave Reed Solomon Code)
and then demodulated into an
analogue audio signal. An EFM,
or ‘Eight to Fourteen’, modula-
tion technique is used to make
the recordings.

a a

Third octave audio analyser

The Abacus one-third octave audio analyser may be used in
conjunction with an oscilloscope or X/Y monitor to display
real time intensity and spectral distribution of sounds.

The use of an external display
enables the analyser to be
priced economically and allows
the user to choose eithér a large
screen display for laboratory
work or a service oscilloscope
for on-site measurements.

An internal pink noise
generator allows an accurate
and rapid determination of
system frequency response.
Applications  include loud-
speaker and  microphone
response measurements, amp-

lifier, tone control and filter
response checks, signal and
hum  tracing, loudspeaker
crossover design and crosstalk
and noise measurements.

An optional  accessory,
Abacus type 500, is available as
an aid for equalisation of sound
reproducing systems in large
auditoria.

For more information contact
The Dindima Group Pty Ltd,
P.O. Box 106, Vermont, Vic.

3133.(03) 873-4455

Philips and Sony are obvious-
ly hoping that their digital disc
system will have the same im-
pact and popularity as tape
cassettes enjoyed when they
were introduced. The develop-
ment of a digital player small
enough to be carried around will

ABACUS

certainly help their chances and
laser-read discs have the addi-
tional advantage that the coded
surface is overlaid with a layer of
clear plastic which protects it
against careless handling. Small
scratches do not detract from
the quality of reproduction at all.
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Ferris for your wheels

Improved frequency response and a restyled facia panel are
two of the changes Ferris have made to their car stereo

units.

Like its predecessor, the latest
model JMPA 3020 has a built-in
five band graphic equaliser, with
each band variable by 12 dB up
or down. For best results it
should be used with a three-way
speaker system.

Other features include FM
muting, a local/DX switch, an
equaliser bypass switch and

balance control. Power output is
around six watts per channel
and the frequency response ex-
tends from 50 Hz to 12 kHz.

The JMPA retails for just
under $250. For more details,
contact Ferris Audio Products,
353 Victoria St, Brunswick, Vic.
3055. (03) 387-3844.
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Small KLH speakers

Two new bookshelf speaker systems from American manu-
facturer KLH have just been released in this country.

The KLH-160 is a two-way
acoustic suspension system
with a 200 mm polypropylene
woofer and a 25 mm soft dome
tweeter. The two drivers are off-
set from each other to minimise
irregularities in frequency re-
sponse caused by the cabinet
and are supplied in mirror
image pairs to provide better
stereo imaging. They measure
489 x 267 x 203 mm and retail
for $398.

Rather more expensive at a
recommended retail price of
$598 are the KLH-150
speakers. These are a three-way
reflex design and use the same
tweeter and woofer as the KLH-
160 system, with the addition of
a 100 mm polypropylene mid-
range driver.

Both the KLH-160 and KLH-
150 are nominal eight ohm
speakers and produce a sound
pressure level of 90 dB at one
metre for one watt input. The
two-way system is designed to
be driven by amplifiers with out-
puts in the range from 15 watts
to 50 watts and the three-ways

are happy with input power from
20 watts to 75 watts.

KLH loudspeakers are distri-
buted in Australia by Concept
Audio Pty Ltd, P.O. Box 422,
Dee Why 2099. (02) 938-3700.

Plus series turntables

Top turntable in Sanyo’s new ‘Plus’ series is the quartz-
locked direct drive Q60 model.

This is a fully automatic turn-
table with a completely separate
motor for the tone arm. Sanyo
claim that the additional dc
motor reduces lateral bearing
friction by as much as 30%.

Following what is nowadays
almost standard practice, the
Q60 has a straight tonearm. The
combination of a hollow tone-
arm and a carbon fibre
headshell is said to give good
transient response and tracking
ability and to minimise subsonic
warp signals.

The diecast platter weighs
1.5 kg and is driven by a twenty-
pole, thirty-slot motor. The
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unusually large diameter of this
motor gives it significantly
higher torque, which is claimed
to eliminate starting lags.

A digital readout on the
angled front panel normally
displays speed and speed vari-
ation, but it can also be used to
show stylus pressure and the
amount of time that the stylus
has been used since it was fitted.

Sanyo say the Q60 turntable
is immune to most acoustic
feedback, partly because of
specially designed rubber dam-
pers inside the feet and partly
because of the high density bulk

Stereo DC control amplifier

The SU-A4 preamplifier recently introduced by Technics is a
genuine class A amplifier which is claimed to have im-

peccable phono equalisation.

Ultra-low-noise FETs are
used in both the moving coil
and moving magnet input
stages, which results in an over-
all signal to noise ratio of 90 dB
for moving magnet and 78 dB
for moving coil sources.

The tone control circuitry can
be bypassed for “straight DC"
operation in which the only
capacitors in the signal path are
one for downstream moving
coil and another for moving
magnet coupling. With AUX in-
puts, the entire signal path from
input to output is strictly direct-
coupled.

A special buffer amp gives the
SU-A4 an extremely low output

moulding compound used in
the base.

At a recommended price of
$739, the Q60 is likely to be be-
yond the average budget, so
Sanyo are backing it up with two

impedance, which allows re-
mote power amp placement
close to the speaker systems to
improve damping ability.

When the tone controls are
needed, four band equalisation
is possible. In addition to the
normal bass and treble ad-
justers, there are “super-bass
(with a turnover frequency con-
tinuously adjustable between
50 Hz and 200 Hz) and “super-
treble” controls.

Conductive plastic and multi-
contact are used for volume
control and all selectors and
switches, and all the jacks are
gold-plated.

| .;ﬁ"n--a.TL|
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other models, the fully auto-
matic Q40 at $315 and the
semi-automatic Q25 at $288.
All Plus series components are
covered by a five year warranty
on parts and labour.



It's a better system, at a The new TC-K&1 also has
better price, and it's Sony. In microcomputer control and
Sony's new TC-K81 three head  feature-touch operation, and
cassette tape deck, each head ~ LED Peak Programme Meter,

Sony’s 3 head system.
I's 3ways better.

has its own individual casing bias and record level calibration
and suspension system. system, and Dolby™ NR.

You get precise azimuth It's an exceptional new
alignment,” equal record and system, at an excellent price.
playback head-to-tape And it's Sony.
pressure, and reduced magnetic So in three-head tech-
leakage flux. nology, we're three-ways better.

It's a unique three-head
system, with two-motor,
closed-loop dual capstan drive S ONY
with metal tape compatibility.

*Factory aligned
*=Dolby (s a registered trademark of Dolby Laboratories.
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DISCO LITE

3-IN-1 LIGHT CONTROLLER

mas tree lights etc.

® Ligh
® Variable speed strobe
® Flashes lights to beat of music

. FEATURES

® Plugs directly into 240 V power socket, no wiring
needed e Three position switch selects (1) “music
colour” (using coloured lights) that flashes lights to beat
— of music — built in microphone, variable sensitivity
control; (2) “strobe” effects for flashing lights at variable
speed; (3) light dimmer with variable intensity ® Con-
tinuously variable control provides complete fiexibility in
all modes of operation e Can be used with 240 V fila-
ment lamps to the total of 500 watts e Double insulated

¢ S.E.C. approved and fully guaranteed.

Post and Handling: $2.00

We regret we cannot supply New Zealand readers.
Mail this coupon or a photostat to: ‘Disco Lite Sales’, ET
Magazine, 15 Boundary St, Rushcutters Bay NSW 2011,

This magazine is acting as a clearing house for orders. Make
| out your cheque or money order to ‘ET) Disco Lite Sales’. We
\ will process your order and send it on to A & R who will mail you

the goods. Please allow up to four weeks for delivery.

The PC410 Disco Lite is a product of A & R Electronics, manutac-

tured under the Arlec label.

While these units are sold through some retail outiets, they are
not generally available and ET) has arranged to offer them to

readers via mail order,

eat for parties, advertising displays,

ner for mood and effects lighting
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Ortofon’s VMS range extended

Two new Variable Magnetic Shunt (VMS) cartridges have
been introduced by Ortofon to back up their successful

VMS 20E MKkIl.

The VMS 30 Mkll has a Fine
Line" diamond tip, a. dynamic
lateral compliance of 25 micro-
metres per millinewton and an
equivalent stylus tip mass of
0.45 mg. The makers claim it
has outstanding tracking ability
and say it will improve the per-
formance of even the most
expensive turntables.

The VMSI10E Mkl cartridge,
with a dynamic lateral com-
pliance of 15 micrometres per
millinewton, is designed to
mount on tonearms with a rela-
tively high mass.

The Variable Magnetic Shunt
principle employed in these
cartridges involves mounting a

| ortofon ‘
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light tubular armature on the
end of the stylus cantilever. This
armature moves in the field
generated by a ring magnet,
altering the magnetic flux and
inducing voltages in coils
wrapped around the magnet.
According to Ortofon. the low
cantilever mass results in better
tracking and consequent im-

provement in the high
frequency and transient
response.

Ortofon. which manufactures
its products in Denmark, was
until recently owned by US
companies, but it is now once
again an entirely Danish-owned
firm.

Receivers with spectrum analysis

Three new stereo receivers from Sansui all incorporate a
fluorescent histogram display of the programme frequency

content.
Models 99007, 8900ZDB and
7900Z are equipped with

phase-locked loop frequency
synthesis and indicate the tuned
frequency on a digital display.
They also have a ‘Frequency
Range Finder feature that uses
red LEDs to show the approxi-
mate position of the tuned
station on an analogue tuning
dial.

The 9900Z and 8900ZDB
have tuning knobs linked to a
rotary ‘encoder’ disc, which
generates current pulses to
raise or lower the tuned fre-
quency. The 7900Z has two

buttons instead of a tuning
knob. Touching the UP or
DOWN button causes the tuner
to scan up or down and lock
onto the nearest station. Up to
six FM and six AM stations can
be stored in memory.

Al three receivers use DC
power amps equipped with pro-
tection circuits that prevent
damage from overloads, over-
heating and offset voltages, as
well as muting power-off "pop’
noises.

The 9900Z and 8900ZDB
use heat pipes to conduct heat

- L - -
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Audio programme timers

Akai have recently introduced two programme timers to
complement their range of hi-fi equipment.

They can be set to turn on the
tape recorder, tuner, turntable
or any other equipment and
turn it off again at predeter-
mined times. Possible uses
include recording FM broad-
casts when you are out of the
house, replacing the clock radio
with hi-fidelity sound, or as a
means of fooling potential burg-
lars into thinking that an empty
house is occupied.

The DT-100 timer can be
turned on and off once every 24
hours. It uses a crystal oscillator
to measure time intervals and
indicates times on a fluoures-
cent digital display. A special
time limit system can turn it off
after two hours.

The DT-200

is a more

sophisticated microprocessor-
controlled unit with a quartz
reference oscillator. This timer
runs over a seven day period
and can memorise four different
programmes. The digital
fluorescent display shows the
day, the time and the memo-
rised time and also includes an
automatic dimmer.

Both timers are available in
either silver or black panelfinish.
They are distributed by Akai
Marketing Services Australia Pty
Ltd, whose head office address
is P.O. Box 309, North Ryde.
NSW  2113. Phone (02)
887-2311. The company also
has branch offices in Mel-
bourne, Brisbane, Adelaide and
Perth.

away from the output transistors
and dissipate it from cooling
vanes. The 8900ZDB relies on
simple convection to achieve
this, but the 9900Z, which is the
more powerful receiver, uses a
fan as well for forced cooling.
The 7900Z delivers 100 watts

per channel, the 8900ZDB gives
125 watts per channel and the
9900Z gives 160watts per
channel, all into eight ohms.
Total harmonic distortion at
these output levels. with both
channels driven, is less than
0.02% for all three receivers.
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The instant upgrade.

The new Bose’ 901° IV
Direct/Reflecting® speakers
help your stereo sound better.

can improve the
quality of your
sound by Im-
proving your

If you are thinking speakers

of upgrading your

music system, Bose The new
has the fastest Bose 901°
way to do it. IV speakers
The new are the answer. You can drive
Bose 901° these speakers with as little
Series IV as 10 watts per channel. And
speaker. they are durable enough to

Since the speaker has moreto  handle any non-commercial
e e dowiththe  @mp. So you can match them
RN soundyou  tOYyoursystem, no matter

other partof The Bose 901® Series IV
yourmusic  speaker. The best regardless
system, you  of size or price.

_BOSE

BOSE AUSTRALIA INC., 11 MURIEL AVENUE, RYDALMERE, NSW. Tel: 684-1022, 684-1255.
DEALERS AND DISTRIBUTORS:
HI FI HOUSE Wollongong NSW, D.M.E. Hi FI Sydney NSW, APOLLO HI FI Marrickville NSW, HI FI COUNTRY Engadine NSW, NITRONICS Coffs
Harbour NSW, BROWN AND JOLLIE Lismore NSW, HABERECHTS RADIO Albury NSW, DURATONE HI FI Phillip ACT, STEREO SUPPLIES Brisbane
QLD, DENMAN AUDIO St. Kilda VIC, BELMONT STEREO SYSTEMS Geelong VIC, NORTHERN ELECTRONICS Coburg VIC, SOUND FACTORS
Dandenong VIC, PROUDS AUDIO Bendigo VIC, TEAK HOUSE Hobart TAS, AUDIO WHOLESALERS Burnie TAS, BLACKWOOD SOUND Blackwood
SA, THE AUDIO CENTRE West Perth WA, 111689-9/78-1]

110 — January 1981 ETI



Owners of Nikon, Pentax,
Olympus, Minolta, Canon,
Leica...improve your images.

"

- e 2
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Kodak Elite 35 Prints set a new standard of excellence in color reproduction for
- 35mm camera owners.
‘ 1. Kodak Elite 35 Prints measure 15cm x 10cm (6"x4")
have a finely-textured matt finish, and square corners.
2. Kodak Elite 35 Prints are processed from negatives
individually assessed by computer.
[ 3. Kodak Elite 35 Prints are subject to extremely strict
© quality controls.
4. Kodak Elite 35 Prints are returned to you with the negatives in special plastic
sleeves for complete protection.
Kodak Elite 35 Prints take slightly longer to process and cost a little

extra, but that’s what youd expect for wanting the best.
Kodak Elite 35 Prints are available from all C41 compatible 35mm color negative film. KODAK (AU StralaSia) PTY. LTD 2

KO/6163/Y/KSB
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| | INCORPORATED
I 9450 Pineneedle Drive
P.0O. Box 603
‘ Mentor; Ohio 44060
| (216)354-2101

Free Project-of-the-Month
to Hobby-Blox purchasers!

For a free catalog,
contact your local
HOBBY-BLOX™ dealer:

N.E.T. PTY.LTD.

92 Woodfield Boulevard
Caringbah, N.5.W. 2229
TEL: 525-6090
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RIFA PTY. LTD.

P.O. Box 485

Cross House, 2 Cross Street
Hurstville, N.S.W. 2220
TEL: 570-8122

RIFA PTY. LTD.

P.O. Box 95

202 Bell Street
Preston, Victoria 3072
TEL: (03] 480-1211

— PTY.LTD —

DELOOUND
CLIFF
NEW PRODUCTS
AND SPECIALS

CABINET
HANDLES
$90/100

SLIDER
POT KNOBS
from ] .a.. B
$30/100

JACK SOCKETS
INSULATED
COLOURS
from $31/100

CONTROL KNOBS
BLACK BODY
COLOURED CAPS
from $28/100

P

TO3
INSULATOR PADS
$10/100

C18 KNOBS
BLACK BODY
COLOURED CAPS
$36/100
c18
O POT-NUT
COVER
C22 KNOB \
BLACK BODY
COLOURED CAPS

For further information, local agents and
wholesale prices, write to the Australlan
Importers:

DELSOUND PTY. LTD.
1 Wickham Tce. (Cnr. Whart St.)
Brisbane. Phone 229-6155.
Wholesale and Retail suppliers of
Electronic Hardware and
Components.




Instructions on how to make your own
boards using the Scotchcal method

o
:l;\}? S

To

§-




MINI-MART

Where readers can advertise —
For Sale/ Wanted /Swap/Join.

® We'll publish up to 24 words (maximum) totally free
of charge for you, your club or your association. Copy
must be with us by the 1st of the month preceding the
month of issue. Please — please print or type
adverts clearly. otherwise it may not turn out as you
intended! Every effort will be made to publish all
adverts received however, no responsibility for so
doing is accepted or implied. Private adverts only wilt
be accepted. We reserve the right to refuse adverts
considered unsuitable.

e Conditions: Name and address plus phone
number (if required) must be included within the 24
words. Reasonable abbreviations. such as 25 W RMS
or 240 Vac. count as one word. Adverts must relate to
electronics, audio, communications, computing et -
general adverts cannot be accepted.

Send your advert to

ETi Mini-Mart, Modern Magazines

15 Boundary St,

Rushcutters Bay NSW 2011

AUDIO

TUNER: Luxman T2, exc cond as new, $180.
Phone Leon (062) 54-2662, 73 Bambridge St,
Weetangera, ACT 2614.

4-CHANNEL 7 or 10 inch tape deck similar to JVC
1405 wanted. Box 285C, G.P.0O., Hobart, 7001 Tas.

COMMUNICATIONS

AUSTRALIAN Radio DX Club for shortwave,
mediumwave DXers. For a sample copy send one
22¢ stamp to P.O. Box 79, Narrabeen, NSW 2101,
mentioning this ad.

FOR SALE: ICOM IC22 complete with crystals,
Datsun 180B, and % wavelength whip. Radio has
travelled 100,000km since 1974 and is in excelient
condition — not to mention the car. $2,400 o.n.o.
Phone Phil Wait at ETI.

ARBSBLF or AR8BD handbook and alignment data
wanted urgently. Please write or phone Harrison,
15 Britannia St, Manly, Qid 4179. (07) 396-4221.

KENWOOD TS120S transceiver, 200 watts, digital
readout, inc mic and service manual, plus 13.8
volts 25 amp power supply $750, Phone Bert (03)
758-4086 (a.h.).

FOR SALE: Collins KWM2 with p/s. Very clean,
excellent rig. Can be heard on air. $650 0.n.o.
Phone (066) 86-2718. J.W. Larsson, VK2 BVC.

COMPUTERS

SYM-1 6502 microcomputer incl 2K RAM, VDU. Ex
condition $250 o.n.0. David Leslie, 9 Gordon St,
Beaumaris, Vic. Phone (03) 93-6922,

SORCERER 16K RAM with BASIC and develop-
ment packs, word processor, VDU, IBM Selectric
golfball typewriter with interface, plus games
programs and manuals $3000. Phone (02) 633-
4915 a.h.

C1P OWNERS: 10 original, graphic and other

programs $20. Saving for floppy, please help! Paul
Janson, 14 Hayward St, Kanahooka, NSW 2530.
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FOR SALE ASR-33 teletype. 110 Baud, paper tape
reader and punch $400. Digital LA30 Decwriter
110, 150 & 300 baud $500 o.n.0. G. McDonald, 15
Hopetoun Pde, Box HIll, Vic 3128. Phone (03)
88-8167.

SELL: Motorola 6802D3 evaluation kit and power
supply. Suitable for expansion or microprocessor
courses. $140.1. Wilson, 3 Eblana Av, Mentone, Vic
3194, Phone (03) 93-9012 a.h.

MICROPOLIS 1041 MOD-I 143K disk. Heaps of
software inciuded. BWD 504 6MHz CRO ideal for
micros. Power supply 25A 5V, 5A +12V and caps
48000uF. Any or all, Stephen Dennis, Phone (02)
630-5552.

CRT Controlier Thomson CSF 96364AE, cost $28
sell $16 new with booklet. S100 solder tail sockets
(Sullins), three only, $4 ea. Phone (092) 444-0397.

SELL: Semcon 8K RAM board $125 and unused
Semcon 8K/16K EPROM board $80. Suit 6800
system. EA VDU board with single supply CGR
$50. W. Geary, Koolan Istand, WA 6733.

WANTED: Sorcerer computer, 16K RAM, Mk | or H
model. Phone (02) 816-2292 a.h.

SELL: 32K RAM board for Motorola Exorciser or
D2 kit. Stephen Rose, 40 Gretel Gve, Melton, Vic
3337. Phone (03) 743-4614.

SELL: Heathkit ETS-3400 microprocessor course
and trainer computer $350. D. Morton, P.O. Box 66,
Darling Hts, Qid 4350.

TRS-80 level ll. Adelaide morse speed ratings
“Sunday Mail” needed. Master file with 2000
entries covering 15 weeks. $50. Geoff Egel, 18
Sturt St, Loxton, SA 5333.

SSM S$100 boards: EPROM board 16K A&T $100.
RAM board 8K static 250nS A&T $180.BARE 8K
RAM boards $20 ea. Ross (03) 689-4893.

APPLE user wishing to converse with other Apple
users, swap programs, discus ideas. Write to W.
Labschin, 203 Tapleys Hill Rd, Seaton, SA 5023,
Phone (08) 268-6303.

SWAP: 1702 S100 blank EPROM pcb with 20
EPROMs for blank 2708 S100 pcb. Sell Sinclair
ZX80 and matching 5 inch monitor $395 o.n.o.
Phone (08) 42-4271.

TRSB0 4K level Il with assembler and monitor
tapes $600. P. Shortis, 103 Frances Rd, Lawnton,
Qid 4501.

SELL 2650 KT9500 board with power supply, key-
board and LED display for program readout. deal
inexpensive system for beginner $129. H. Steiger,
13/7 Queensclift Rd, Queenscliff, NSW. Phone
(02) 939-1338.

256 Word EDUC-8 micro-computer in perfect
working order $100 0.n.o. Includes manual. Phone
(07) 371-3237.

SELL: ASR-33 teletype (110 Baud ASCI) friction
feed (20mA loop intertace). Manuals, paper tape
included. $600. K. Gowan, 18 Cockburn St, Port
Pirie, SA 5540. Phone (086) 32-4399 b.h., 32-1368
a.h.

SYDNEY OSI owners. Join active group
associated with national group. Phone Nigel (047)
31-5664.

SINCLAIR ZXB0 users' group newsletter to be
printed, original software exchange etc. Contact
Tony Mowbray, 87 Murphys Ave, Keiraville, NSW
2500. Phone (042) 28-5296.

SYSTEM 80 with 16K RAM, level I, monitor and
software. New over $1000, selling $675 o.n.o. M.
Stracke, 6a Knutsford St, Balwyn, Vic 3103. Phone
(03) 836-1239.

SELL: TRENDCOM 200 printer plus three paper
rolls, $600. J. Pitcher, 90 Altona St, West Heidel-
berg, Vic 3081. Phone (03) 459-8081.

LEVEL Il BASIC by Microsoft for TRS-80 Level ii.
One only in unopened original package. $35. M.
Carter, 4 Richardson St, Garran, ACT 2605.

S$100 Motherboard, 11 siots, fully socketed, active
terminations. Two fans and 20 amp power supply.
Space for two minifioppies. Front panel. $100.
Phone Giles (02) 896-1778 (a.h.) 88-0276 (b.h.).

FOR SALE: MEK6800 D2 kit, fully assembied with
sockets throughout, as new $300 0.n.0. MEK 6800
AB motherboard with card guides $100 o.n.o., or
the lot for $350. N. Pudney, 22 Copernicus Rd,
Christie Downs, SA 5164. Phone (08) 225-5856
(b.h.), (08) 382-9769 (a.h.).

SELL: EA 2650 Minicomputer, EA VDU with inbuilt
TV and cassette interface. Manuals and some
software. $300 o.n.0. M. Blowes, P.O. Box 28,
Molong, NSw 2866.

FOR SALE: Zero One Z80 CPU, see ETI September
1980, assembled and tested with assembler tape.
$185. Brian Laird, 8 Kilkenny Rd, Penrith, NSW
2750. Phone (047) 21-5333.

SELL: OSI C1P, 8K RAM with some programs
$450. Andrew Zacharia, 1 Maygar St, Hughes, ACT
2605. Phone (062) 95-0277 (b.h.).

MISCELLANEOUS

CHROMATEC WFG-1200 colour pattern genera-
tor, as new, $350 o.n.0. Phone Roland Gittins (03)
341-6714 weekdays 9 a.m. -3 p.m.

WANTED: Pin configuration and ¢ircuits using
ICTA7063P. Contact Ajay Shah, 38 Patrakar,
Gandhinagar Road 4, Bandra (East), Bombay-
400051, India.



WANTED: Electronic hobbyist penpais age
approx 15. Contact Ajay Shah, 38 Patrakar,
Gandhinagar Road 4, Bandra (East), Bombay-
400051, India.

SELL: ICs 7447 $$2.10, 4017 S $2.20, 4011 S$0.80.
Others available. Write to Tarun Kumar, 65 Dunbar
walk, Singapore 1545. Payment: Draft in
Singapore Dollars.

BWD 539A oscilloscope 12MHz dual beam — solid
state. $250. P. Shortis, 103 Francis Rd, Lawnton,
Qld 4501,

SELL: Large collection of electronic and technical
data manuals and books at fraction of normal
cost. Phone Mike (02) 73-2461 a.h.

WANTED: Circuit diagram etc for electronic fish
calling device. Will pay copying costs etc. D. Day,
51 Clifton Cr, Mt Lawiey, WA 6050.

FOR SALE: Early radio receiver, around 1930.
Ofter. Phone Brian Crabbe (02) 419-6567.

TEKTRONIX FG-504 function generator, 0.001Hz
to 40MHz, hardly used, a steal at $1700 o.n.o.
Phone Lindsay Smith (07) 273-1351.

WELLER 25 watt soldering iron and Dick Smith
muitimeter Q-1024 both cost $46.45 but sell for
$30. Philip Capra, 127 Coward St, Mascot, NSW
2020. Phone (02) 669-2614.

TEXAS Instruments TiI59 portable programmabie
computer as new with box, all instructions, card
reader. Only $200. G. Buckley, 69 Bancroft Av,
Roseville NSW 2069. Phone (02) 406-5218.

AKAI video power adaptor current model
VA-7100EG. (checked by Akai), provision extra
battery charge (new $229) $95 o.n.o. G.E. Julien,
68 Ada Av, Wahroonga, NSW 2076. Phone (02)
48-3689.

WANTED: HP 19C calcuiator in full working order.
Urgently needed. Martin Smith, St Pauis Coliege,
Newtown, NSW 2042. Phone (02) 514-1693 after
7.30 p.m.

ANALOGUE devices 16 bit D/A converters (3 oft),
14 bit (.003% linearity) type DAC-14QM. $500 each
(new price S800 ea). G. Cohen, 72 Spofforth St,
Holt, ACT 2615. Phone (062) 49-2688 b.h., 54-7608
a.h.

TRANSFORMERS: 240V fused primary, 5.5V - 6V -
6.5V secondary, 6V tapping at 30 amp. Bob
ingram, 37 Faraday Rd, Sth Croydon, Vic. Phone
(03) 723-2050.

150 In 1 Dick Smith Experimenters Kit exc cond
$25. Phone Leon (062) 54-2662.

WANTED: Parts from old TV chassis, especially
HMV F4 modified type. Will purchase wanted parts
or swap If possible. D. Watson, 5 The Avenue,
Alstonville, NSW 2477.

GUITAR AMP, 200 watts RMS, 4 inputs, LED VU
meter, very compact $195. Phone Bert (03) 758-
4086 (a.h.).

FOR SALE: Philips PM5509 colour bar generator
as new, little use, price $650. Phone (065) 54-0370,
R. Hughes.

SELL: Hitachi CRO V-152B dual trace, dc — 15
MHz, sensitivity 1mV/div, input 1Mohm + 30pF,
brand new — unpacked, $580. Joe Kaderavek, 12
Earl St, Beacon Hill, NSW 2100. Phone (02) 451-
3170.
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