
VIDEO, HIFI & COMPUTERS
JUNE, 1981 AUST $1.80* ________
NZ$1.90 ----------------

Build:
3-way lOO-litre 
Loudspeaker System 
Breakerless Ignition



Psst. Want a hot tip?
Think for a moment about the single most 

important element between your record and your ears.
The cartridge.

Tbo often it’s the forgotten component even in 
expensive component stereo systems. That’s sad.

A low-fi cartridge not only robs you of your stereo 
investment, it steals part of every record you buy 
usually the “presence" and "definition” of the original 
recording.

Sony would like to recommend a 
sure thing. The Sony XL-55 Pro 
moving coil cartridge.

It’s a highly original 
cartridge proved by exacting 
studio tests and critical home 
listening trials.

The moving coil 
cartridge, as compared with 
the moving magnet type of 
cartridge, uses a direct 
voltage generating system 
that obtains superior sound 
with extremely low 
distortion. Output voltage 
is very low and either a 
head amplifier or step-up 
transformer must be used.
Sony's HA-50 Head Amplifier 
offers extremely low-noise 
amplification for virtually all kinds of 
MC (Moving Coil) cartridges.

Sony’s unique method of generating 
voltage in our XL-55 Pro is based on a 
simple figure-8 coil. Output is double that 
of conventional round coils.

lb harness resonance, we adopted 
an extremely intricate three-layer 
cantilever mechanism. Tracking is sure 
and precise.

Sony's top-of-the-line XL-55 Pro MC cartridge 
and the more economical XL-44 and XL-33 cartridges
will surely change your listening life. 

As only Sony can.
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Specifications
Type: Moving-coil
Output voltage: 0.2mV

NAB (1kHz, 5cm sec, 45°)
Frequency response: 10-50,000Hz
Channel separation: More than 30dB (1kHz)
Channel balance: Less than IdB (1kHz)
DC resistance: 40ÌÌ
Impedance: 400 (1kHz)
Load impedance: More than 40ÌÌ
Compliance: 15x lO’cm dyne
Tracking force: 1.5-2.5g (recommended value 2.0g)
Type of stylus: Elliptical (0.3x0.8 mil) Nude diamond
Weight: 22g (including the shell)
Installati on dimensions: EIA
Design and specifications subject to change without notice. SONY AP 3558



AUSTRALIA’S HIGHEST SELLING ELECTRONICS MAGAZINE

Build your own 
hifi loudspeakers

FEATURES
NEW DEVELOPMENTS IN JAMMING A blight on shortwave broadcasting 12
GIANT SCREEN TV FOR FOOTBALL FANS Instant replays at the match 20
ELECTRONIC AIDS FOR THE DISABLED Giving “speech” to the mute 22
WATER-POWERED MICROPHONES A look at early microphone designs 98

HIFI TOPICS AND REVIEWS
AUDIO/VIDEO ELECTRONICS National's big push into video 32
HIFI REVIEW Sennheiser 2002 electret headphones 40
HIFI REVIEW Harman Kardon HK570Ìstereo receiver 42

Called the Peerless PASI00, these 
new high-performance loud­
speakers should satisfy the most 
discerning hifi enthusiast. We tell 
you how to build them (and save) 
on p60.

PROJECTS AND CIRCUITS
A LOW DISTORTION AUDIO OSCILLATOR 15Hz-150kHz in four ranges 48
OPTO-ELECTRONIC IGNITION SYSTEM Breakerless ignition for your car 56 
PEERLESS PAS100 3-WAY LOUDSPEAKER Build it yourself from a kit 62 
UTILITY AMPLIFIER & POWER SUPPLY 1 W RMS audio plus 1.25-16V output 70

This low distortion audio oscillator 
features both sine and square wave 
outputs, and covers the frequency 
range 15Hz to 150kHz in four 
overlapping ranges. Details on p48.

COMING NEXT MONTH! - Tind out 
what's coming by turning to p151.

On the cover
CAUGHT! - EA advertising manager 
Sei Sayers is apprehended by “the 
law" while taping his favourite 
movie on a video cassette recorder. 
Could this really happen? Find out 
where you stand with regard to 
copyright on p26. (Photo by staff 
photographer David Raffan.)

MICROCOMPUTERS
MORE PROGRAMS FOR THE DREAM 6800 Space invaders,

Lotto numbers 87
PETER POLLARD & THE TRS-80 COMPUTER Conquering dyslexia 126
COLUMN 80 More questions & answers on floppy disks 128
MICROCOMPUTER NEWS & PRODUCTS 130

AMATEUR RADIO, CB SCENE, DX
AMATEUR RADIO Canberra rejects pensioner licence fee concession 102
CB SCENE “Pull over driver!" Has this happened to you9 106
SHORTWAVE SCENE Radio Dubai to offer extensive world coverage 108

COLUMNS
THE OFFICIAL LINE The allocation of television frequencies 8
FORUM The audio-Video copyright problem 26
THE SERVICEMAN How not to climax a day al the beach 78
RECORD REVIEWS Classical, popular and special interest 96
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LETTERS TO THE EDITOR 96 — BOOKS AND LITERATURE 110 — NEW PRO­
DUCTS 114 — INFORMATION CENTRE 146 — MARKETPLACE 150 — NOTES 
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We know
small computers

Introduce

You can know them, too. 
Small, personal com­
puters you don't have 
to be an expert to use. 
Or a big company to 
afford. Small compu­
ters that could 
change the way 
you live, the way 
you work, the 
way your chil­
dren learn. Small 
computers that 
could expand 
your world.

Small busi­
nesses can use 
small computers 
the same way big 
businesses use big 
computers. To 
manage more effec­
tively, more pro­
ductively, more 
profitably Systems 
for the independent 
business or professional 
person can handle general accounting, 
process payrolls, bill customers, manage 
data, make reports. And more.

And a computer for the home may be the 
most useful appliance in it. To manage the 
family budget, balance bank accounts, keep 
tax records, stimulate your children's learning.

For business, home or education, the 
uses for a small computer are as boundless 
as your imagination.

ComputerLand has the 
widest selection oi 

personal computing 
equipment and 
programs you'll 
find anywhere. 
Plus an expert 

and profes­
sional staff. 
They'll give 

you a "hands 
on" introduc­
tion to small 
computers.

V And help you find the
|| J right solution to your

w ••• individual comput-
™ ing needs.

With every solution, you also get the 
resources oí ComputerLand. Not only for 
add-on accessories and software. But for 
expert advice, maintenance, and service 
—for all you need to make the most oí 
your computer now and in the future.

If youd like to know what a small 
computer can do for you, get to know 
the people at ComputerLand.

ComputerLand
Adelaide - 125 PIRIE STREET PHONE 223 5083
Brisbane — 127 CREEK STREET PHONE 2219777
Canberra - 22 COLBEE COURT PHONE 82 2342
Chatswood — CHATSWOOD PLAZA GROUND FLOOR

PHONE 4117611
Gold Coast - OPENING SOON PHONE (07) 2219777
Parramatta — OPENING SOON
COMPUTERLAND AUSTRALIA PTY. LTD. 1981

Perth - 197 ST GEORGES TERRACE PHONE
3214671 (OPP PARMELIA HILTON)

Sydney - 31 MARKET STREET PHONE 290 2955
Sydney (East) - 119 OXFORD ST, BONDI JUNCTION 

PHONE 389 4466
Wollongong — OPENING SOON
Fdr other locations opening soon
Ring |02l 278-959
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When I set out to look at the subject of copyright for this months "Forum'' it was a 
fairly low key self-assignment which may well have climaxed in the traditional advice. 
"copying is okay provided it is done discreetly and for purely private purposes . 
However, in becoming involved, I also became actively aware of recent documents, 
and of articles and opinions in local and overseas publications. It became eviden 
that the easy-going attitudes of the past are not going to suffice for much longer

Behind the escalating tension is the fact that creative people: - writers, artists 
composers, musicians, actocs, etc - must somehow be rewarded financially if they 
are to remain productive. The same is true of those who are prepared to invest 
money and effort in presenting creative talent to the public.

Traditionally, their rewards have been derived in part from the sale of books, 
magazines records, films, etc, under the mantle of copyright law. However, during 
the past decade in particular, the means for copying text, audio and video have 
become so accessible and so effective that the entire creative system is threatened, 
along with the people who are part of it. Indeed they are on their way to becoming 
the victims of a vicious circle. .

As copying erodes the sales of books, records and movies, production costs are 
concentrated in fewer originals, so that their unit cost rises. But, of course, that only 
provides an even greater incentive to save money by copying - albeit illegally. 
Somewhere down that road there has to be a crunch point!

As I worked my way through the "Forum" article it became increasingly apparent 
that technology had overtaken the processes of law and, thus, a clear 
understanding of social obligations and ethics. Yet who was I to reach such a 
conclusion'1 It was therefore reassuring - if rather cold comfort - to find the same 
views expressed in the Summary to the Report from the Committee on Audio and 
Video Reproduction and Copyright. (See quote in "Forum") c „anrial

This was reinforced, some time later, by a feature article in the Australian Financial 
Review", for April 28, 1981: "Technology Poses Big Problems in Copyright by John 
Duthrie The closing paragraph reads: "Whatever the solution, it is perhaps best 
summed up by one lawyer who said that, in terms of copyright protection, we have 
not even reached the tip of the iceberg!" And the summary, printed under the 

can only ask questions about the subject;heading, was also noteworthy: "Lawyers 
they are not in a position to provide the 

Think about it!
answers.

Neville Williams
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News Highlights
IC manufacture: expert calls 
for increased Australian involvement

The chairman of the Australian Com­
puter Society's National Hardware 
Technology and Hardware Industry 
Committee, Dr Bill Caelli, has come out 
in support of the development of an 
Australian capacity to produce specialis­
ed or "application oriented" integrated 
circuits.

If it is decided that Australia wishes to 
enter the microelectronics component 
industry then a careful decision has to be 
made as to what components may be 
most usefully made. Dr Caelli advocates 
the manufacturing of a limited range of 
standard components to augment 
general purpose components obtained 
overseas.

"In many cases today," Dr, Caelli has 
said, "lead times between order place­
ment and delivery affecting Australian 
manufacturers may not be in the more 
sophisicated microprocessor and 
memory chips but in the less obvious, 
though equally vital, high speed or 
bipolar support chips".

These support circuits could be pro­
duced at a moderate-cost LSI (Large 
Scale Integration) facility which could be

created by drawing together existing 
Australian activities in the field, rather 
than investing in a more costly VLSI (Verv 
Large Scale) facility.

Australia need not enter the race to ex­
port the components. By using standard 
imported components and Australian- 
made specialised parts, new and pro­
fitable products could be created for 
local consumption and export.

Dr Caelli has also issued a warning 
against the concept of Australian com­
panies being involved in the information 
technology industry at the software level 
alone. He made the point that this type 
of activity was the most vulnerable to 
technological change. Increasingly ap­
plications software is being incorporated 
into the products themselves by 
overseas manufacturers, who are pro­
viding systems "ready to go" and tailored 
tor a particular application.

The rapid growth of imports of high- 
technology equipment provides an in­
dication of the marketing and balance of 
trade problems involved if Australia 
does not take a more self-sufficient role 
in manufacturing, Dr Caelli concluded

Propeller-driven airliners on way back?
Research in the United States is 

demonstrating that a propeller-driven 
aeroplane with almost the same speed 
as a jet airliner but with much lower 
costs and noise levels may be feasible. A 
practical design is expected to be flight- 
tested soon to demonstrate the concept.

With the growing cost of fuel, pro­
peller driven aircraft are becoming in­
creasingly attractive to the airlines, par­
ticularly for short-haul "commuter" 
flights. Aircraft and engine designers are 
devoting much attention to attempts to 
improve the performance of this type of 
aircraft and the turbine engines that 
drive them. Now their interest is also tur­
ning to the propellers themselves

In both the UK and the USA "conven­
tional propellers have been immensely 
improved by recent work. The typical 
four-bladed unit with long, slender 
blades is now being built extensively of 
fibre-glass reinforced plastic, over solid
4

aluminium spars. These techniques 
result in a propeller which weighs less 
and creates less noise.

But this is not the end of the story. 
Hamilton Standard of the USA, in con­
junction with NASA, has produced a 
radical new propeller design which looks 
more like the screw of a ship than the 
familiar aircarft prop. The "prop-fan" has 
up to eight, short, wide and extremely 
thin blades which are curved and set 
close together in an over-lapping pat­
tern. It is about half the diameter of con­
ventional propeller (about two metres 
instead of four) and weighs about half as 
much.

The engineers responsible for the pro­
ject are enthusiastic. They claim that the 
"prop-fan" will be able to drive turbine- 
engined aircraft at speeds of up to 
65Okph, while producing much lower 
noise levels than a jet engine and con­
suming between 20 and 40% less fuel.

CB sets — half are illegal
The Federal Auditor-General's report 

tabled recently in Parliament estimates 
that about hair the CB sets now in use in 
Australia are unlicenced! The estimate is 
based on a comparison betwen the 
number of CB sets being imported and 
the number of licences held.

Chances of illegal operators being 
caught by the Department of 
Communications are fairly remote 
according to the report. Some states 
have only one officer to track down 
offenders, and it is said that some of the 
Department's detection equipment is 
"outmoded, inefficient and inadequate".

Changes to the licencing laws introduc­
ed in 1979 and higher fees are blamed 
for large scale avoidance of the licencing 
requirements.

Telidon in Los Angeles
Informart of Canada recently 

announced that the Times Mirror 
Company has selected Telidon, the 
Canadian videotext system, for major 
field trials in the Los Angeles area. 
Telidon Videotext Systems Inc, a 
company established by Informart to sell 
the Telidon system to the US market, will 
supply the system under a contract 
worth over $1 million.

The field trial is scheduled to start later 
this year and will include 200 terminals 
to be installed in homes in the Los 
Angeles area.

A unique aspect of the Times Mirror 
system is that it will operate 
simultaneously over both telephone and 
two-way cable networks. The trial 
system will offer data retrieval and 
interactive computer services using a 
DEC VAX 11/780 host computer.

Hot competition for 
microcomputer market

A recent report from International 
Resource Development Inc predicts "cut­
throat competition for the provision of 
micro- and minicomputers sold on an 
OEM (Original Equipment Manufacturer) 
basis. No new suppliers are expected to 
enter the field, and several existing 
minicomputer suppliers may be pushed 
out of the market as semiconductor 
manufacturers diversify.

Shipments of single board computers 
exceeded $300 million in 1980 the 
report states.
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Handyman's shocking 
telephone connection

The April issue of Telecom, the journal of 
Telecom Australia, discloses some "shocking" 
facts. The "hotline" telephone shown in the 
photograph (left) was found in a home in 
Adelaide when a technician called on a new 
customer who had taken over a previously 
installed service.

It seems that the previous customer 
converted his telephone service to a portable 
system. He wired in six 240V AC power 
sockets in various parts of the house and then 
attached a three-pin 240V plug to the 
telephone.

The likely result of accidentally plugging the 
phone into a real mains socket can be 
imagined!

The technician immediately restored the 
telephone to a safe service.

Pay TV feasible, but FACTS has 
misgivings about cable prospects

The Australian Broadcasting Tribunal's 
enquiry into cable television is expected 
to begin in mid-July, but the issues in­
volved have already been clearly defin­
ed with the recent publication of 170 
submissions to the Tribunal. Commercial 
television stations have misgivings about 
the introduction of cable TV, and the 
Australian Broadcasting Commission 
wants a review of the whole broad­
casting field before any decision is made.

The Federation of Australian Commer­
cial Television Stations said that the fac­
tors which might induce people to invest 
in cable television were poor reception 
of existing broadcasts, programs which 
are unavailable elsewhere, of availability 
of information services such as Teletext, 
and a pay TV facility.

Only pay television, which enabled 
people to subscribe to special movies,

SID — the latest in speech recognition
spoken in isolation. The device can also 
recognise voices from different 
speakers whereas present equipment is 
limited to recognition of the voice of the 
person who programmed it.

Sid works by transforming a person's 
voice into a code that can be processed

According to a recent report in "New 
Scientist", the British National Physical 
Laboratory has formed a "technology 
transfer" club to exploit advanced 
techniques in the recognition of human 
voices by computers. Several British 
companies, including Ferranti and 
Plessey, have already joined the group.

After about ten years of work, the NPL 
voice recognition project has 
developed microelectronic devices 
which can be incorporated in commer­
cial products The "Speech Input Device 
(SID) is said to be more powerful and 
flexible than other techniques currently 
used, being able to recognise key words 
in the middle of a continous flow of 
natural speech. Previous voice recogni­
tion devices have depended on 
understanding words and phrases 

was a valid consideration in Australia, 
the Federation said.

The ABC wants the tribunal to take into 
account the entire broadcasting system, 
including developments such as home 
video recording, which might affect the 
economic prospects of a cable television 
service.

The Federation of Australian Radio 
Broadcasters believes that the present 
broadcasting system makes a wide varie­
ty of quality programs available at little 
cost, and should be protected.

In contrast, Telecom Australia said that 
there were "no significant reasons" to 
delay the introduction of cable services. 
Australia Film Management Services Pty 
Ltd, a company set up to produce and 
promote Australian films, also supported 
the early introduction of cable television.

by computer analysis. The analysis 
breaks down speech into about 1b 
features" - similar to basic speech 

sounds (phonemes) identified by 
linguists. Typical features are sounds like 
"eh" and "s". Further analysis of the pat­
tern of these features can identify par­
ticular words.

Ihe voice m< ognilion equipment can 
be used with a >mall computer, and is 
<urrentl\ able to recognise up to 64 
words. As the technique is developed. 
sID s vocabulary will increase.

“Anti-sound” system 
reduces turbine noise
A British research company, Top­

express, has developed an "anti-sound" 
system which can reduce the rumble of a 
big stationary gas turbine installation to a 
whisper. The company has already built 
the first installation on top of the outlet 
stack of the British Gas Corporation 
pump at Duxford, which was said to 
previously produce objectionable noise 
levels at distances up to 2km.

Although the technique is at present 
limited to static sources of sound with 
frequencies between 20 and 50Hz, 
research is under way to extend it to 
silencing machines in factories. There are 
also prospects for reducing engine noise 
inside cars and aircraft.

The idea of cancelling one sound with 
another is not new. Sound consists of 
alternate zones of compression and 
rarefaction in the air, and it has been 
known since sound was first studied that 
it should be possible to make another 
sound so that the rarefactions of the first 
are cancelled by the compressions of the 
second, and vice versa. This effect can 
be easily demonstrated when the sound 
is of a single frequency.

The problem is more difficult if a band 
of frequencies is being radiated — nearly 
always the case in real situations. Then 
the sound has to be carefully "tailored" 
to cancel the unwanted noise. This is 
where the British research team has con­
centrated its efforts.

The features of the new "active 
silencer" are four microphones which 
pick up the noise, computing equipment 
for processing the sound signal, and 
audio power units consisting of 12 
amplifiers capable of a peak level of 
11kW! The amplifiers feed 72 
loudspeakers spaced around the exhaust 
stack of the engine to be silenced.

The system can be set up to produce
(Continued on p6)
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NEWS HIGHLIGHTS
New van is powered by two engines

Pressurised water 
reactor for Britain

Britain's Central Electricity Generating 
Board recently made formal application 
to the government to build the country's 
first pressurised water reactor (PWR) 
nuclear power station. The Board has 
said that it plans to build a PWR station 
of about 1200 megawatts next to the ex­
isting Magnox gas-cooled reactor at 
Sizewi Sizewell in eastern England. The 
new station will be known as Sizewell B.

In a move apparently aimed at the ex­
port market, the government has already 
said that it wishes Britain to have an alter­
native technology to its gas-cooled reac­
tors. The UK intends to develop a 
nuclear construction industry which can 
offer the latest technology in both gas 
and water cooled reactors.

The PWR is now the predominant reac­
tor system throughout the world with 
more than 90 such stations operating in 
16 countries. More than 130 pressurised 
water reactors are under construction 
throughout the world.

In Italy the Fiat Research Centre is in­
vestigating a dual power system for 
buses which could provide considerable 
savings in fuel consumption and improv­
ed performance.

The dual power system consists of a 
diesel engine coupled to a direct current 
generator which provides power to the 
electric motor driving the wheels. When 
more power is required, as when climb­
ing hills or when the bus is fully loaded, a 
bank of accumulators is switched in, 
avoiding the need for driving the diesel 
engine any harder under these 
conditions.

Canberra to get $100 million wafer plant
A $100 million silicon wafer plant 

seems certain to be established in 
Canberra by the National Semiconductor 
Corporation following an announce­
ment recently of at least $19 million 
worth of Federal Government assistance 
for the project.

The Minister for the Capital Territory, 
Mr Hodgman, said that the Government 
had agreed to provide land and buildings 
worth $19 million for the plant in return 
for a number of concessions from the 
company.

Italy goes for Prestel
Italy has become the seventh country to buy the technology of British 

Telecoms Prestel system. SIP, the Italian National telephone organisation, is 
PrfSte software in order to carry out market research on public 

viewdata systems. They will obtain the computer from the British company GEC
West Germany, the Netherlands, Switzerland, Austria and Honq Kono 

Relnînmy Thæ Prestel systems operating, and private systems are being used ,n 
Finland and Aus™® 'S under9°in9 tHals in Norway. Sweden. Spam.

When braking, the electric motor pro­
duces a current which can be used to 
charge the accumulators, providing fur­
ther, increases in the efficiency of the 
system.
A second dual power system being in­

vestigated by Fiat involves the use of a 
flywheel. A diesel engine drives a 
generator producing power for the elec­
tric motor, and also drives a flywheel 
which can be coupled to the generator 
to meet heavy power demands. Energy 
which accumulates during braking can 
also be stored in the flywheel and used 
to drive the generator.

Natsemi would in return, he said, com­
mit itself to the transfer of existing and 
future technology, "most favoured 
customer'' access to products, assistance 
with product development and the train­
ing of Australians.

At this stage the Government has in­
vited Natsemi to examine the feasibility 
of establishing the plant in the ACT. But 
the corporation's managing director for 
Australia, Mr Jack Rutherford, said that 
he was confident that the project would 
go ahead.

China turns 
to tidal power

The Peoples Republic of China looks 
set to become the third nation in the 
world to adopt tidal power on a large 
scale. A 500kW station working on both 
ebb and flow tides in Yueqing Bay in the 
east China Sea will be enlarged to twice 
its current size by the end of this year, 
and will ultimately have six 500kW 
turbines.

The existing station is already slightly 
larger than a unit which has operated 
near Murmansk in the Soviet Arctic for 
the past 12 years. However it is small 
compared to the Rance station in Brit­
tany, France, which has a capacity of 
240MW.

The Yueqing Bay station cost over $1 
million to build. It consists of an earth 
and stone dam 670m long and 15.5m 
high spanning a river mouth to create a 
reservoir. The turbine embedded in the 
dam has a rotor 2.5m in diameter and 
weights 86.7 tonnes.

Anti-sound system ctd ...
exactly the opposite of the original 
sound field at the points surrounding the 
installation site. Sensing circuitry detects 
any changes in the noise and is fast 
enough to respond immediately for 
sounds below about 50Hz. As frequen­
cies get higher the time available for 
response is reduced, and correction is 
more difficult.

Fortunately, in most applications it is 
cheaper to muffle the sound above a 
few hundred Hertz with conventional 
baffles etc. For this reason, future noise 
reduction systems are likely to consist of 
a combination of active and conven­
tional mufflers.
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THERE IS REALLY 
NO WORD TO DESCRIBE
THE FOUR YEARS HARD WORK IN 
DESIGNING AND MAKING THE

LABORATORIES

ANDROMEDA H’s
HEAVY MONITORS 
from peterson®

LABORATORIES

Rec Resale $1,040pr 
100cm high x 39cm wide x 39cm deep

HAND CRAFTED AND INDIVIDUALLY HAND 
MADE TO ORDER IN MAGNIFICENT SEN-ASH 
AND OAK WOOD VENEER FINISH, MADE WITH 
CARE, EACH UNIT INDIVIDUALLY GRAPHED 
FOR BOTH FREQUENCY AND IMPEDANCE.

ONLY THE FINEST COMPONENTS MADE TO 
OUR SPECIFICATIONS IN AUSTRALIA, HAVE 
BEEN USED, WITH THE EXCEPTION OF THE 
HIGH FREQUENCY RADIATOR (JAPAN).

ALL COILS ARE HAND WOUND OPEN CORE, 
AND POLYCARBONATE CAPACITORS, HEAVY 
DUTY NONE INDUCTIVE RESISTORS, HEAVY 
INTERNAL WIRING, DUAL PROTECTOR FUSES 
AT REAR. HEAVY DUTY SCREWS.

DESIGNED TO HANDLE 130 watts RMS each

AND DC AMPLIFIERS OF TODAYS NEW GENERATION.
(WE REGRET OWING TO THE COST OF RESEARCH & DEVELOPMENT 

NO KITS ARE AVAILABLE ON THE ANDROMEDA SERIES.)

FOR FURTHER DETAILED TECHNICAL INFORMATION PLEASE WRITE

AVAILABLE ONLY FROM PETERSON SPEAKERS 

SPECIALIZED HI-FI STORES CLAYTON SOUTH, VIC 3189.



The Official Line
— from the Department of Communications

The allocation of television frequencies
One of the responsibilities of the Department of Communications is 
to allocate frequencies for services in MF and FM radio and the 
television broadcasting bands. At present frequencies are allocated 
in the MF (medium frequency), VHF (very high frequency) and UHF 
(ultra high frequency) spectrum.

A list of Australian VHF television 
channels is shown in Table 1. The 
channels are not regularly spaced but 
can be divided into low band channels 
(0-5) and high-band channels (5A-11). 
The high band channels are less prone to 
impulse interference.

Table 1: VHF Channels

Channel
Vision Carrier 

Frequency
Frequency 
Limits MHz

0‘ 46.25 45-52
1 57.25 56-63
2 64.25 63-70
3 86.25 85-92
4 95.25 94-101
5 102.25 101-108
5A 138.25 137-144
6 175.25 174-181
7 182.25 181-188
8 189.25 188-195
9 196.25 195-202

10 209.25 208-215
11 216.25 215-222

The VHF spectrum is presently quite 
congested — particularly in the eastern 
states of Australia and, to ease this, UHF 
band IV (520-585MHz) and UHF band V 
(614-820MHz) are now being used for 
television services. Future television 
broadcasting services will rely heavily on 
increased allocations of/UHF channels 
rather than VHF.

To cater for the development of FM 
broadcasting in Australia in the 
88-108MHz band, it would be necessary 
to re-allocate some VHF television 
channels.

Before allocating a vacant channel to 
any given area, several factors need to 
be considered. These generally relate to 
the presence of existing services and 
limitations in the ability of television 
receivers to reject unwanted signals. 
Factors to be considered include:
• Co-channel interference from 
neighbouring services;
• Adjacent channel interference from 
existing services in the same area;

• Interference caused by signals 
radiated from the local oscillator of 
television receivers tuned to existing 
services in the same area;
• Possible intermodulation effects from 
existing services;
• Anomalous propagation of signals 
from services using the same channel in 
distant areas.

Generally, for high power stations (VHF 
100kW, UHF 300k W) the same channel 
cannot be used again within some 
300-400 kilometres depending upon 
terrain. Before allocating the same 
channel again, interference levels which 
would result at the boundaries of the 
service areas of co-channel stations are 
estimated, using various propagation 
prediction methods. Where the results 
of prediction methods are uncertain it is 
necessary to perform propagation tests 
and/or field measurements.

Interference protection between 
transmitters on the same channel can be 
improved by using opposite polarisation 
(cross polarising) on the two sharing 
services. For a typical domestic receiver 
installation the use of cross polarisation 
improves interference protection by 
about 10dB.

Another technique for reducing co­
channel interference is to offset the 
frequencies of television transmitters 
sharing the same channel. When two 
stations operating on nominally the 
same frequency are received together, a 
low frequency beat pattern will be 
evident on the screen of the television 
receiver. By offsetting the transmitter 
carriers, say by 10kHz, the beat pattern 
produced is of higher frequency and is 
less discernible to the viewer.

It is necessary that the possibility of 
anomalous, long distance propagation 
effects are also taken into account when 
considering the possibilities of co­
channel interference. Co-channel 
allocations are avoided over areas which 
are prone to extended propagation via 
the troposphere. Because of the large 
number of areas affected by extended 
tropospheric propagation, particularly in 
coastal regions, it is difficult to avoid 
occasional instances of such 
interference.

The lower frequency channels, 
particularly channel 0, are subject to 
mutual interference when long distance 
propagation occasionally occurs via the 
E layer (sporadic E propagation). The 
effects of sporadic E interference are 
minimised by offsetting the frequencies 
of likely interfering stations and 
employing directional antenna 
transmitting patterns. As well as this, 
channel 0 and channel 1 allocations in 
northern Australia may be subject to 
transequatorial propagation interference 
from low-band Chinese and Korean 
television stations.

Examination of the Australian VHF 
channel system shows that some 
channels are immediately adjacent to 
each other. As the selectivity of 
domestic television receivers is generally 
less than ideal, adjacent channel 
frequencies cause interference if they 
exist in the one area. To avoid the 
possibility of this form of interference, 
adjacent channels are not allocated ¡ri 
the same service area. At UHF 
frequencies, where television tuner 
response is comparatively broad 
services operating in the same area have 
to be separated by two channels.

Another complication can be that 
certain combinations of channels result 
in the possibility of interference caused 
by radiation from the local oscillator of 
television receivers tuned to existing 
services in the same area. For example, 
the local oscillator of a television 
receiver tuned to channel 7 will fall 
within channel 11, and at close range 
may interfere with the reception of a 
wanted channel 11 on another set. 
Combinations of channels which will 
result in local oscillator radiation 
problems are avoided.

Some combinations of channels are 
unusable because of the design of 
television receivers. One example of this 
is where the frequency difference 
between two channels falls within the 
intermediate frequency bandwidth of 
the receiver (3O-38MHz). Thus channel 
5A and channel 6 cannot be used in the 
same area as their signals would mix in 
the front-end of the television receiver 
and produce an unwanted 
intermodulation product at the 
receiver's intermediate frequency.

Apart from the technical aspects of 
allocating television frequencies there 
are also planning issues to be 
considered. Although development of 
the VHF spectrum is well advanced, 
attempts are now being made to 
rationalize channel groupings in country 
and metropolitan areas. The 2, 7, 9 10 
grouping for capital city VHF channel 
allocations is one example of this. As 
well as this, the channel allocations for 
VHF bands are being made in regular 
groups for metropolitan and country 
areas because this assists in more 
economic use of the available frequency 
spectrum.

R. B. Lansdown, Secretary, 
Department ot Communications.
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This Service Monitor sets the A 
standards for what a 

Communications Test Set 
Needs to be!

FM/AMt1000S with 
built-in 
Spectrum 
Analyzer

WIDE DISPERSION:
Analyzer sweeps ±5 MHz from 
selected frequency (10 MHz span)

OSCILLOSCOPE:
Oscilloscope features DC to 
1 MHz frequency response

■■■ItUin 
■riitiMMi 
■i miEiii
■nilt mo
■lili III IM

1

NARROW DISPERSION:
Analyzer sweeps ±0.5 MHz from 
selected frequency (1 MHz span)

We gave you the features you needed and the performance 
you expected to get the job done... on the bench 
and on the go!

The FM/AM-1000S is a compact, light weight, completely portable test set which is easily and 
efficiently used with no sacrifice in versatility. Its ruggedly constructed circuits are housed in 
a deep-drawn, heavy gauge metal case, allowing it to withstand the rigors of portable operation as 
well as being a highly functional bench instrument.

As a generator, the FM/AM-1000S features continuous frequency coverage from 100 Hz to 1 
GHz, AM or FM modulation, internal variable audio tone generator, 1000 Hz fixed tone generator, 
and 0 dBm RF output level into 50 ohms.

Automatic switching to monitor mode occurs at 100 MW, allowing measurement of transmitter 
frequency, FM deviation or % AM modulation, and RF power throughout the operating range of 
the test set.

A sensitive receiver al lows measuring the characteristics of radiated signals, including SSB and 
DSB. The Beat Frequency Oscillator features variable injection level and is phase-locked to 
the master oscillator for precise suppressed carrier frequency measurement. The 15 kHz Narrow 
IF selectivity allows monitoring a desired signal within 25 kHz of adjacent channel interference 
without difficulty.

The Oscilloscope/Spectrum Analyzer operates simultaneously with all other indicators to 
provide detailed analysis of monitored signals. The 70 dB dynamic range of the analyzer is equal 
to that of many individual analyzers.

Features... Performance... Portability. The FM/AM-1000S. Communications Service 
Monitor has them all - plus it’s priced below comparable, competitive test equipment.

ûDors 
best os 

cost 
effective

PROFESSIONAL DIVISION:
Melbourne: (03) 699 6700
Sydney: (02) 436 2766
WA. (09) 325 5722
Queensland: (07) 352 5222
New Zealand: 69 7625

MELBOURNE: 68 EASTERN RD., STH. MELBOURNE, VIC. 3205 
TELEPHONE: (03) 699 6700

ELECTRONICS Australia, June, 1981 9



3.5MM STEREO PLUG
& SOCKET!!!

$4.95

65C

$9.50

P l2*0 PANEL SOCKET 
NOT ILLUSTRATED

COAX ALTERNATOR SUPPRESSOR 
Gets nd of that whine Heavy duty

GENERATOR NOISE SUPPRESSOR 
Heavy duty Easy mounting with only a screwdriver

High density ferrite core Excellent results 

Cat A-7926

These new plugs & sockets are much sought after by 
project builders and experimenters Both plug and 
socket are extremely versatile where space is a 
problem The plug suits our micro-sized cassette 
recorder headphones (see catalogue)

PLUG P-1140 750. SOCKET P-1240 95C.

S«èss»"

...............

BOTH FOR $398
(Item available seperetely: Cernera $299; TV Monitor $99)

PCB only. H-8400 $3 95

INFRA RED REMOTE CONTROL (See EA

PCB only . . H-8398

UNIVERSAL RELAY DRIVER (See ETI May)
PCB only. H-8638 $2.25

(All parts for this kit are normal stock lines)

CORE BALANCE RELAY (See ETI April)

TIME IT! CLOCK IT!

TRANSISTORS TESTER

re' Cat Y-1041 "'A

s30M / >$1075

Cal A. 7928

INUNE DISTRIBUTOR SUPPRESSOR

Cal A-7908

S34.50 
$2.35

$11.75 
$1.95

$14 95 
$2 25

$49.50 
$4.50

K-3380
H-8397

Ths superb kqud crystal stopwatch 
dock is just the go for today s 
modem sportsman whether taking 
part, or watching from the sidelines' 
Huge easy tn read digits, giving 
time to 1 100th second, also does 
lap bmes. etc And its also a highly 
accurate dock IncmdWe value 
we ve seen simdar models for $100

Full kit, inc inst.
PCB only.................

May) 
$63 95 
$6 95

(Above prices Er dates are from magazine estimates only. 
We cannot guarantee that the articles will appear when 
specified)

This one tests bipolar transistors, 
diodes. FETs and even SCR's & 
PUTs Its a low cost and practical 

instrument simple enough for a beginner

_NEW! 6 CHANNEL

Full kit. inc. inst.
PCB only.................

Connects in distributor coil lead Easy to mount 

Cat A-7904

. K-3315 
H-8635

dB METER (See EA May)
Complete kit, inc inst. . . K-3476

SYSTEM 80/TRS 80 SERIAL INTERFACE (See EA April)
Full kit. ine. inst. K-36O8 $57.50
PCB only H-8394 $7 95

INFRA RED BEAM RELAY (See EA April)
Full kit. ine. inst K-3375 $37 50
PCB only, H-8395 $3.95

CUTIE PHONE
The name says it all1 Its cute and it 
folds flat when not in use Push button 
dialling with last no recall, simple to 
install Cat Y-1179

NEGATIVE ION GENERATOR (See ETI April)
Complete kit, ine. inst K-3335 $41 95
PCB only H-8634 $3.95

If you're typical of many people, you never could bring yourself to 
throwing out the old b&w tv Lucky you! EA have come up with a kit 
which enables you to use that old tv set as an audio CRO! You've 
always wanted a CRO. but could never justify buying one. right7 Now 
ycu can have your own CRO for next to nothing and the screen s big 
too! Cat K-3060

P/B DIAL 
Replaces any standard 
dial tu convert phone to 
push button operation ) 
Easy (no solder) install 
Cat Y-1175

NOW IN STOCK! 
The brand new 1981 edition of the World 
Radio TV Handbook: the international 'bible 
of broadcasting. Get right up to date! Includes 
details of WARC '79. A must for SWL's.

SPEED SENTRY (See EA May)
Complete kit. inc. inst. K-3245
PCB only........................................ H-8399

UHF TV DOWNCONVERTER (See ETI May) 
Full kit, inc inst K-3235 $32.50
PCB only H-8637 $2.95

HOT CANARY (See EA May)
Complete kit. inc inst................ K-3395
PCB only H-8396 SPECIAL PHONES FOR 

SPECIAL PEOPLE!
CORDLESS' PHONE

Receive or make calls up to 100m away 
from your phone. Includes phone' and 
base unit/charger Cat Y-1178

$199

Has 3 leads Greatly reduces alternator whine

Cal A’7924 $2.50 C
DELUXE ALTERNATOR SUPPRESSOR

$20fl5

PARTS FOR NEW KITS
See also our advert elsewhere in this magazine with 

new kits since our last catalog.
BENCHMATE (See EA June)

Complete kit*, inc inst. K-3478 $45 00
*Ext. speaker required: use our A-2451 @ $9.50

BUILD A KIT: 
■fa stair 1« If» FUN. Quilt? Dick Smith 
kits, chw.lat« with liatractieaa to nik< 

alactraalca raally aa|ayabla!

TV CRO 
ADAPTOR
PUT YOUR 

OLD B&W TV 
TO WORK!

$4050

very limited quantities. Check with your

$120°°

How’s this one! Fully approved hand-held two 
way for boatsmen. fishermen, etc Maximum 
legal power of 5 watts, capable of 6 channel 
operation (one channel comes already fitted 
with the emergency channel of 27 88MHz) 
External (acks allow you to connect to boat 
power, antenna, etc. for greater range 3-way 
meter shows battery strength, transmit power 
and received signal strength A must for 
anyone concerned with their own safety* 
Cat D-1123

We’re often asked which of the electronics and computer 
magazines we have available. All of the following ere normally 
stock; however some (especially overseas ) magazines are in

PHASE NOTE These phone devices are not Telecom 
approved and should not be used on Telecom lines.

DON’T MISS OUR GIANT 
DINKI DI MAILER 5 
FREE IN THIS ISSUE !

(Or available at your nearest Dick Smith store)

NOVI 0»^ 
599&B3

MOT ’
W I «»

INWt 
SQ95

A CCTV SYSTEM 
FOR UNDER $400!
• SECURITY 
• SURVEILLANCE
• MONITORING 
• HOME, OFFICE 
• INDUSTRY
Think of the applications! Extremely 
simple to set up. light weight and 
portable (240V operated) Compere the 
price of this system with others and 
you can still watch TV when it’s not 
being used es a monitor!
TV Camera: Cat y-i 195 
12" TV Monitor Cat Y-1198

Cat No 
B-5010 
8-5015 
B-5030 
B-5032 
B-5040 
B-5044 
B-5050 
B-5059 
8-5061 
8-5062 
B-5064 
B-5065 
B-5066 
B-5071 
B-5074 
B-5090

Title:
Electronics Australia 
Electronics Today Int. 
Everyday Electronics (UK) 
Practical Electronics (UK) 
Wireless World (UK) 
Amateur Radio Action (Aust) 
QST (USA)
Australian Personal Computer 
Byte (USA) 
Micro B0 (Aust)
80 Microcomputing (USA) 
Kilobaud (USA)
Creative Computing (USA) 
Popular Electronics (USA) 
Radio Electronics (USA) 
Elektor (UK/Europe)

nearest store
Price:
$1.80 
$1.75 
$100 
$1.10 
$2.40 
!1.30

2 90 
1.95 
2.95 
2.50 
2.50 
2.95 
2.95 
1.25 
1.75 
1.70

AMATEURS:
Did you enter our fantastic ‘Win a 
trip to Hong Kong* contest? Final 
Judging is almost complete: the 
winner will be announced in the 
next issue of this magazine!!!
IT COULD BE YOU!

to build Ideal also for the servicemaniv uuiiu meal aiiu iui uie serviceman 
J/ A valuable piece of test equipment 

vnn ran t aHnrH tn mirri
PLEASE NOTE: Above magatine« ore not available from our and more1 Cat Y-1041
Mail Order Centre.you can t afford to miss1

Cal K-3052

Kill annoying wtilnna. cracki

65C

SPARK PLUG 
SUPPRESSOR:

Fit into spark plug lead Self-threaded 
for easy fitting

fo* **w - YOU $

quality in hi fi? You can't go

magazine, each of these kits will add a new dimension 
to your system. Easy to build (each kit comes with 
our exclusive step-by-step instruction manual).

Playmaster kit range from Dick 
Smith Electronics. Designed by Electronics Australia

0»

. S'”* 8110* C°

r »•*£**•*
VEHICLE >
NOISE? A 1

& clicks with our range of 
automotive electrical noise 
suppressors. Easy to fit - 
and your ears will thank you!

/ Cal. A-7902

ALTERNATOR NOISE SUPPRESSOR

«WIRTE TOUB QUALITY PLAYMASTER
SYSTEM'. Aum0 KITSfl^l 11 * __ai Want real value and real qua1*

past the femous Playmast«
SAYt 'Ht - ------------- -- --

Playmaster AM/FM Tuner/Clock

highly accurate

buth end tested Superb! Cat K-3494 q2950
Playmaster Graphic Equaliser
Yeur listening room probably does horrible

step instructions included Cat K-3500

-«99^
$75°°

Playmaster Graphic Analyser
Went to REALLY got the best from your 
system? The Playmastor Graphic Analyser

And it ciao doublée aa a brilliant LEO audio 
level meter the rest of the time! Cat K- 3S10

¿89^
$75°o

Timber sleeve shown is optional 
Cat H-3113 Ca> $8 50

Electronics Australia's brilliant new design, featuring 
the very latest in solid state technology power 
mosfets. A stunning sound, with a huge 50 watts per 
channel output! This new Playmaster features loudness 
and muting controls, plus full range bass ft treble 
controls. Input selection is shown by LEDs, and 
speakers cen be switched from the front panel (two 
sets of speakers con be used)
Over 500 customers cannot be wrong the new 
Playmaster Mosfet Stereo Amplifier is a worthy up­
date for any hi fi system: and because you build it 
yourself, you save a fortune over comperable com­
mercial amplifiers'
Each kit includes comprehensive step-by-step instr­
uction manual, complete with our exclusive Sorry. 
Dick - it doesn't work' coupon: if you run into trouble, 
we'll fix your problems for a small fee!

NEW
PLAYMASTER 
MOSFET AMP 
KIT

Cat K-3515$15000



much more bearable! Imagine getting into a /V 
bed already warmed for you: the Kambrook 
can turn your electric blanket on whenever 
you like. Or the bathroom can be heated 
for your morning shower BEFORE you get 
up! Controls up to 10A. 240V. a ■ AQR 
(Use for swimming pool filters in v I «4 9 
summer, tool) Cat Y-1120 ■

MAINS WIRING?
Thts« useful Mini wiring lidi from Dick Smith

« LARGE CASE (Ideal 1er amps, etc)
■ Size 270 x250 x80mm. Cat H-3110

A GOOD CASE FOR 
BUILDING PROJECTS

Since we made these cases available for general project 
A building. the response has been fantastic. But there has 

been a very common request: How about a blank front 
panel to suit the cases?' Well here they are: front panels to 
suit our Playmaster' and Musicolor' size cases, but without 
any holes or markings. They're linished in the same way our 
normal front panels are - but you decide where you want the 
holes and what markings you want (use rub-on letters such 
as Letraset ) Now there's no excuse for putting off that 
special project: build it with a project case from Dick Smith!

:new programs 
■For the System 80 Computer 
a(will also run on TRS-80 lev II)

(Flight Simulator:
B Accurate flight charactensbcs and fast animation really 
| put you in the pilot's seat1 For non-pilots, learn the basics | 
| of flight For expenenced pilots, explore an aircrafts 
■ capabilities without risking a prang1 The makers say that 
■ no flight simulator under SI00.000 can match the realisin' 
■ Cat X-3684 $34.90

"MUSICAL COMPUTER:

SMALL CASE (Incredibly versatile)
Size 250 x 200 x 80mm Cat H-3160

■ PANEL TO SUIT: Cat H-3111 @ $4.90

WALL MOUNTING BOX 8^""-'^=7 
$125 ■ NO OZONE.

I (JUST GOOD
CPS3

Panel to suit: Cat H-3161 @ $4.50

^7 / Accepts standard switch plates, 
V / power outlets, TV outlets, etc.

Proud ol wall: enough room for 
—wiring & outlet, etc. within box 

* WALLBOARD CLIP 
U Great for fibrous plaster, fibre, masonite, 
v ply etc lugs clip over wall board, power 

outlet screws on so it is flush with wall 
Ideal for new installations tn old buildings

450 :
Cat P-5530

Junction Box
For mains cable connections; complete with 
connectors. As used by electricians, etc

DOUBLE POWER 
OUTLET: For new jobs 
or for converting singles 
Takes same space as single 

Cat P 5560

— Learn music - even without knowing a note This program I 
E will teach you! It's an alternative to conventional music I 

2 education, or it's a great assistance to it. Covers all the I 
■ basics of music recognition.
(C.tx-3640 $39.95

■ AT LAST! SPACE INVADERS GAME’ 
I® Here it is. a superb version of the most popular acade 
■ game in the world The ma|or difference is that you don't | 
g have to keep pumping two bob bits down your computer's 
/■ throat! All the fun - without the expense And just look atNICAD PRICES

tumble!
Since we announced our large-size NiCad batteries 

we ve been swamped So we ve made another 
huge purchase only this time we bought bulk 

packs. There are two batteries packed on a card 

because you buy in bulk too. you save1

C Cells Cat S-3302 Were $4.25 each. NOW $7.50 pack 2! 
0’ Cells Cat S-3304 Were $4 50 each. NOW $7.95 pack 2! 
AA’ (penlight) Cells Cat S-3300 (Still available singly); 
Reduced for June & July ONLY: Were $2.05 ea. NOW 1.95 68.

CHARGING NICADS:
Use our M-9517 NiCad battery charger and your choice ot our 
battery holders to suit the size & number of cells. See our 1981 
cetalog, page 97. for more details.

J the pnce of this program!!! 
Scat X-3699

■ AND MORE GAMES:

$9.95

■ Enter a world where fantasy is at your fingertips! These 
■ games are not only fun. they're challenging and mentally 
■ stimulating These are all from the EPYX senes by one of | 
■ the world leaders m computer games. Automated 
■ Stimulations of the USA
■ TEMPLE OF »PSHMlCat X 3641, $30.95 
■ HELLFIRE WARRIOR (Cat x-3642) $30.95 
■ STAR WARRIOR (CatX-3643i $39.95

S85™!
■ Cat Y-9000
¡Medical authorities tell us how good 

■ negative ions are for us: the eHect is 
■ just like being near a mountain waterfall. 
■ But beware: some generators produce 
fl dangerous ozone too!
H Not this one: checked by the University 
g of New South Wales; it produces safe 

$A95 |and beneficial negative ions ONLY! 
“ ■ 240V operated, uses virtually no power«

$po
Cat P 5625

POWER OUTLET 
SAFETY CHECKER
Check outlets easily and 
safely 3 lights give instant 
good/bad reading. Cat P -5300j

NEW SEMICONDUCTORS
We're always bringing our semiconductor range up to date . 
Here are the latest additions. These are NOT included in the 
1981 Dick Smith catalog. If a device YOU want is not here, 
why not ask for it anyway? We may stock it already; and if we 
don't, we'll certainly consider stocking it if there is sufficient
demand.
4046 Phase-locked-loop
74LS367 Hex bus driver
74LS174 6 bit D flip flop
74LS139 Multiplexer
74157 Multiplexer
2516/2716 16K EPROM
LM311 Voltage comparator 
74LS373 Dual D flip flop
74LS165 Par. load 8 bit shift register
74LS86 
74LS27 
74LS05 
74109

Quad 2 input OR gate 
triple 3 input NOR gate 
Hex Inverter
Dual J-K triggered flip-flop

LM339N Quad Comparator 
81LS95/ 97 Tn State Octal Driver
CD4040 14 st. ripple carry bin. counter
CD4O69 Inverter
CD4526 4 bit prog, down counter 
74LS132Quad 2 input Schmitt trigger

Z-5646
Z-5292
Z-5290
Z-5285
Z-5267
Z-9207
Z-6048
Z-5295
Z-5288 
Z-4986 
Z-4927 
Z-4905
Z-5252
Z-6039
Z-53OO 
Z-5640 
Z-5669 
Z-5744
Z-5283

$1.95 
75C 
$1.00 
90c 
85C 
$11 95 
7OC 
$1 95 
$1 65 
45C 
40 C 
35C 
50C 
7OC 
$1 80 
$1.70 
45C 
$1.65 
$1.70

NEW!
3.5 
DIGIT 
LCD

A MUST 
FOR THE 
SERVICE 
TECH, 
SERIOUS 
HOBBYIST 
ETC!

$75
Cat Q-1450

Amazing value for such a versatile and 
accurate instrument. Features 20 ranges 
up to 600V DC. 1kV AC and 200mA DC. 
at an accuracy of 0.8%! Operates from a 
single 9 volt battery (supplied) and it 
measures only 90 x 170 x 25mm An 
investment that will pay for itseff over and 
over.

NSW • AUBURN. 145 Parramatta Rd. 648 0558. ACT 
• BLAKEHURST: 613 Princes Hwy. 546 7744 QLD 
• BROADWAY. 818 George Street. 211 3777.
• BROOKVALE: 531 Pittwater Rd 93 0441
• CHULLORA: 147 Hume Hwy. 642 8922.
• GORE HILL: 162 Pacific Hwy. 439 5311.
• PARRAMATTA: 30 Grose Street 683 1133.
• SYDNEY: 125 York Street. 290 3377.
• WOLLONGONG: 263 Kiera Street 28 3800
• TIGHES HILL: (Newcastle) 173 Maitland Rd

SA 
VIC

WA

DICK SMITH MAIL ORDER CENTRE
CENTRE LANE COVE & WATERLOO RDS. NORTH RYDE NSW 

2113. PHONE (02) 888 3200. 9AM TO 5PM. MONDAY TO FRIDAY ONLY

ATHERTON. OLD: Tableland Radio Service
2 Jack Street Phone 912 017
BENDIGO. Vic: Sumner Electronics
95 Mitchell Street Phone 431 977
BLACKHEATH NSW Goodwin Electronics
123 Station Street Phone 878 379
BROKEN HILL NSW: Crystal TV Rentals
66 Crystal Street Phone 6897
CAIRNS. QLD Thompson Instrument Services
79 81 McLeod Street Phone 512 404
COFFS HARBOUR NSW: Colts Harbour Electronics
3 Colls Harbour Piera. Park Ave Phone 525 684

DARWIN. NT Kent Electronics
42 Stuart Highway Phone 814 749
DUBBO NSW Selekta Sound
31 Talbragat Street 826 979
EAST MAITLAND NSW: East Maitland Electronics
Cnr Laws b High Streets 337 327
FAIRY MEADOW NSW: Trilogy Wholesale Elect.
40 Princes Hwy Phone 831 219
GERALDTON. WA: KB Electronics & Marine
361 Main Terrace Phone 212 176
GOSFORD. NSW: Tomorrow s Electronics & Hi Fi

l 68 William Street Pho.te 247 246

■ store for a foli listing of correatly I 
■ available coaipatcr programs

W^'a^NEW'.!

$179°° ;
TEAC QUALITY METAL DECK ■ 

We've been searching for a deck like this for some ■ 
„me - and here it is. A superbly made unit, featuring ■ 
the latest in technology: metal capability (of course); ■ 
Dolby noise reduction (of course): separate bias Er ■ 
equalisation switching, peak reading LEDs as well ■ 
as large vu meters the features go on and on. ■ 
Call into a Dick Smith store and check this superb ■ 
deck out - but soon. You might miss out! CatA-3501 ■

Noticed the price of Dick Smith cassette 
tape in the mailer? You should: it's half 
price! Yes, quality Dick Smith cassettes 
for half their normal price. See them in the 
mailer in this magazine!

• FYSHWICK: 96 Gladstone Street 80 4944
• BURANDA: 166 Logan Rd. 391 6233.
• CHERMSIDE: 842 Gympie Rd 59 6255
• ADELAIDE: 60 Wright Street 212 1962.
• MELBOURNE: 399 Lonsdale Street 67 9834
• RICHMOND: 656 Bridge Rd 428 1614
• SPRINGVALE: Dandenong & S'vale Rds 547 0522
• PERTH: 414 William Street. 328 6944.
• CANNINGTON: Wharf St & Albany Hwy. 451 8666

PRICES CORRECT FOR MONTH OF PUBLICATION OR WHILE STOCKS LAST 
PO Box 321, North Ryde, N S W. 2113 Ph: (02) 888 3200.

SHOP HOURS: SAM - S.30PM Mon - Fri. 9AM - NOON S.t (B-.b-n. *1» 
Sora. «ora. opon lor lata ni,hi .hopping: pio... phono dra. bMra. orato, R.m.1 inp..

e...- ...................i....
guarentes that they will have any

HOBART TAS Aero Electronics
123a Bathurst Street Phone 348 232
KINGSTON TAS Kingston Electronics & Records
Channel Court Phone 296 802
LAUNCESTON TAS Advanced Electronics
5a The Quadrant Phone 317 075
LISMORE NSW Decro Electric
Magellan St b Bruiner Hwy Phone 214 13/
MACKAY. QLD Stevens Electronics
42 Victoria Street Phone 511 723
MARYBOROUGH. QLD: Keller Electronics
218 Adelaide Street Phone 214 559
MORUYA NSW Coastal Electronics
43 Vulcan Street Phone 742 545
MT GAMBIER. SA: Hutchesson s Communications
5 Elizabeth Street Phone 256 404
MUSWELLBROOK. NSW Silicon Chip Electronics
Suite 3 98 Bridge Street Phone 43 1096
NAMBOUR. QLD: Nambour Electronic Shop
Shop 4 Iowan House Ann St Phone 411 604
NEWCASTLE. NSW Elektron 2000

ORANGE. NSW M&W Electronics
48 McNamara Streel Phone 626 491
ROCKHAMPTON QLD Purely Electronics
15 East Street Phone 21 058
SOUTHPORT QLD Amateur s Paradise

TAMWORTH NSW Sound Components
18 Brisbane Street Phone 661 363
TOOWOOMBA QLD Hunts Electronics
18 Neil Street Phone 326 944
TOWNSVILLE. Old: Tropical TV
49 Fulham Rd Vincent Village Phone 791 421
TRARALGON. VIC Power N Sound
147 Argyle Street Phone 743 638
WAGGA NSW Wagga Wholesale Electronics
82 Forsyth Street
WINDSOR NSW Hawkesbury Electronic Centre
111 George Street Phone 773 411
WODONGA. VIC A & M Electronics
78a High Street Phone 244 588
WHYALLA NORRIE. SA Mellor Enterprises
Shop 2 Forsythe Street Phone 454 764181 Wharf Road Phone 262 644 a _

There* s a re-sellernearJfOlh

AND NOW 
OPEN IN

NEWCASTLE
We've finally found a great store 
location in Newcastle: handy to 
everywhere, and with parking 
available! You'll find us in Tighes 
Hill, almost opposite Newcastle 
Tech. Why not call in and say 
hello!

173 MAITLAND ROAD, 
TIGHES HILL

BUYING BY MAIL?
ORDER VALUE: P&P
$5 (min) to S9 99 $1 00
$10 00toS24 99 $2 00
$25 00 to $49 99 $3 00
$50 00 to $99 99 S4 00

S100 or more S5 50
NOTE These charges apply to goods sent by post in 
Australia only Large and bulky items cannot be sent by 

ifyou prefer, we will despetch your order by Comet Rood 

Freight to enywhere in Austrelie for only S7 00 that s 
below whet it costs us1 Large end bulky items are 
normelly sent by Comet unless you specify differently 
(eg by rail or air you pay freight on delivery)

computer HOTLINE
Want to know more about our computers? Or 
maybe you re having problems and need advice. 
For friendly, helpful information on System 80 
or Sorcerer computers, or on any of our 
peripherals, phone our Computer Hotline:

Monday - Friday 9 - 5.30 
on Sydney (02) 888 2002

Dear Customers,
0»« ohen IW products »e advertise ate so popula, the, ran out 
within a lew days Oi unfntsnen circumstances might hold up 
goods so that advertised lines ate not in the stores by the time the 
advert appears Please don’t Mame the store manager of stall 
they cannol solve a dock strike on the other side ol the world 0, 
even locate a shipment that has gone astray

What we ate Hying to say isthat if you ate about to drive across 
town to p.ck up a partícula» line at a O-ck South store why not 
give the store a nng first I addresses and phone numbers 

opposite! inst ase' Thanks
Dick Smith and Stall



NEW
DEVELOPMENTS IN

With us since radio’s early days, jamming stands as the biggest 
obstacle in the way of fair use of the shortwave broadcast-bands.

Here’s a look at the current situation.

by STANLEY LEINWOLL
What will probably turn out to be the 

most important shortwave broadcasting 
conference ever held has been schedul­
ed by the Administrative Council of the 
International Telecommunication Union 
for January 1983. A second session is 
scheduled for October 1984.

The Conference has its work cut out 
for it, with a number of major obstacles 
to overcome before any serious effort at 
planning can succeed. One of the pro­
blems overhanging the Conference like a 
dark and ominous cloud is jamming. In­
deed, many of the world's most compe­
tent shortwave broadcasting experts feel 
that rational planning of high frequency 
broadcasting is impossible as long as 
jamming continues.

To understand fully why jamming and 
technically feasible high frequency 
broadcast planning are judged by many 
observers to be incompatible, it is 
necessary to provide some information 
about jamming, and to describe at­
tempts by jammed broadcasters to over­
come it.

Jamming is the deliberate transmission 
of raucous, irritating noise and other in­
terference on a frequency in order to 
hamper or utterly destroy the programs 
of another broadcaster operating on the 
same frequency.

Jamming doesn't only interfere with 
the target broadcast; it also degrades the 
transmissions of broadcasters operating 
on adjacent frequencies because of its 
broadband characteristics. Consequent­
ly, for each frequency jammed, three are 
adversely affected, as a rule: the one be­
1 2 ELECTRONICS Australia. June. 1 9f

ing jammed, plus the frequency on 
either side of that one.

During the height of the Cold War, vir­
tually every major Western broadcaster 
transmitting to the Communist world 
was jammed. In recent years, however, 
there has been a decrease in jamming; 
but it is still a serious blight on the short­
wave spectrum. At the present time the 
USSR and some of its satellite countries 
are responsible for most of the jamming 
being observed. Soviet jamming is cur­
rently being directed principally toward 
the broadcasts of Radio Free Europe 
Radio Liberty, The Voice of Israel, and 
the People's Republic of China. In addi­
tion, the People's Republic of China jams 
some Soviet programs beamed to China.

To accomplish their task, the USSR and 
its satellites have developed a highly 
complicated and very sophisticated jam­
ming network, consisting of several 
thousand jammers at hundreds of dif­
ferent locations throughout eastern 
Europe. It is estimated that it takes about 
five thousand technicians and ad­
ministrators to operate the jamming 
system at a cost far exceeding that of the 
broadcasts being jammed. Furthermore 
the original cost of setting up such a jam­
ming system probably exceeded a 
quarter of a billion dollars.

There are two types of jammers: local, 
and sky-wave. Local jammers operate 
primarily in and around large population 
centres, usually those with a population 
of a quarter of a million or more persons. 
They are generally located so that they 
overlook the region to be jammed. Local

jamming, which is often incorrectly refer­
red to as ground-wave jamming, consists 
principally of a direct wave and a 
reflected wave, as shown in Fig. 1 It is 
evident, from Fig. 1, that ground-wave 
jamming plays a relatively minor role in 
the effectiveness of that type of jammer.

The effective range of local jammers 
depends on the height of the jamming 
antenna. Although the average range is 
about 20 to 30 kilometres from the 
antenna tower, it is obvious that the 
higher the antenna, the greater the 
distance the jamming signal will travel. 
Most local jamming antennas are placed 
on tall buildings, church steeples, or on 
hills or mountains overlooking the 
target.

Depending on the size of the area they 
must cover, and the number of people in 
it, local jamming stations have between 
15 and 50 jamming transmitters. Those 
are of relatively low power with 
ranges from 5kW to 20kW each.'

Sky-wave jammers are used to pro­
pagate the jamming signals great 
distances via the ionosphere. They can 
cover considerably larger areas than the 
local jammers, and their principal mis­
sion is to blanket areas lying in the rural 
and suburban parts of a target area that 
lie beyond the range of the local jam­
mers. This is showm in Fig. 2.

Sky-wave jamming transmitters are of 
much higher power than local jammers 
being of the order 50kW to lOOkW each’ 
The antenna systems used are more 
sophisticated (rhombics and log-periodic 
antennas, compared with low-gain
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gram are either thinly covered by the 
jammers, or not covered at all.

It is obvious that even in population 
centres with their own local jamming 
networks, if more than 15 transmitters 
are used to carry a program and the am- 
mer complex has fewer than 15 jam 
mers, some frequencies will be clear of 

local jamming. , rrcIn tne past, when broadcasts of BBC, 
VOA Deutsche Welle, etc were jamm­
ed efforts were made to co-ordinate 
programming among them so that the 
Maximum number of .frequencies we e 
being used to carry jammed transmis 
sions That method, when used, was 

« effective method o< 
all for overcoming jamming is the use o 
a basic shortwave radio propagation 
technique usually referred to> as tw ,ght 
immunity During the daylight hours the 
ionosphere is able to Propagate^ 
freauencies than at night. That is s 
because radiation from the sun Produces 
,„n. and free electrons in the 
ionosphere. The range of frequencies 
the ionosphere can reflect P P 
tional to the number of those particles 
At night, radiation from the sun is cut off 

‘ and free electrons and ions begin to r 
combine, resulting in a less dense

broadband dipoles employed with local 
jamming transmitters).

Jamming transmitters are modulatedin 
two ways: white no.se <s Praduced elec 
ironically and covers most of the audio 
spectrum. It is referred to as noise jam 
■no and is very effective.

In Mayak jamming, distorted PJ0®^ 
material is transmitted m lieu of white 
noise. The word mayak means beaco 
which is the name of one of the Soviet 
domestic home service programs. It is 
not unusual to find three or four 
simultaneous Mayak 
slightly out of phase with the othe , each’distorted, "operating » »«¿P 
nuencv They, too, are highly effective. 
q Ove^the years, broadcasters whose 
transmissions were being jammed have 
tried to overcome its effects in a number 
of wavs Some of those techniques have 
failed while others have been highly'suc­
cessful In order to assess fully the >m 
oact of jamming on planning efforts at 
WARC-83/84, the major anti-jamming 
techniques will be discussed.

Those anti-jamming techniques include 
using high power transmitters of up to 
IQOOkW, and high gam, high y 'r f 
tional curtain antennas, by means ot 
which effective radiated power!nrore 
than 100 megawatts can be acnie 
That brute force technique produces 
vej high signal levels, on the order of 
five to 10 millivolts-per-metre de ivered 
tn the target areas. Signals ot that oraer

receive the programs.

great distances.

One of the best methods of countering 
the effects of jamming is general^ 
known as saturation- or barrage- broad 
casting in which as many transmitters as poSe - each on a different frequency 
_ are massed simultaneously to carry a nartkTar program. Saturatton- 
programming has been quite successful 
Tn putting pressure on the 
system to the point where some of the 
frequencies being used to transmit a pro- 

r

ionosphere, which is capable of suppor­
ting only the lower frequencies.

It follows, therefore, that a transmitter 
to the west of a target area will enjoy a 
neriod of several hours in the late after 
noon (twilight) when the path between 
the transmitter and the target 
daylight, but the target area itself in 
darkness. That is shown in Fig.^Du mg 
that twilight period as many mgn frequency transmissions as poss.ble are 
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transmitterFIG. 3. DURING THE TWILIGHT PFRicm i i i 
iamming Ugnala am no,

scheduled. Examination of Fig. 3 shows 
™operating via th! sky-wave 
mode are relatively ineffective because 
attempts to use the higher frequencies 
are generally fruitless, since those fre­
quencies are not reflected by the 
perfodsXv |DU T8 immunity
periods only local jammers are effective 
Since there are literally thousands of 
cities and towns that do not have local 
can herS' |a h,gFi uegree of effectiveness 
technique Y USmg tbe saturati°n

It is clear at this point that attempts by 

WARC-83/84 to develop technical stan­
dards or to plan the rational use of the 
spectrum will be severely hammered by 
continued jamming.

Preliminary planning for the broad­
casting WARC has included discusses 
of power limitations, limiting the number 
of frequencies per transmission, protec­
tion ratios, and the gradual introduction 
servicf 6 S'deband to the broadcasting

Evidently, rational planning in the face 
of jamming is a paradox. In addition, jam­
ming against broadcasters such as the

BBC and Voice of America can resume at 

demonstrated iX pasuha^

WARC^'^ SatjS JS eager for the BC- 
f । l ? succeed because the count™

voieheTTi'
soecuum broadcast
spectrum. It is a certainty, therefore that 
US planning for WARC-83/84 will' em­
phasise the technical standards and plan 
mng necessary to a successful con 
Terence. However, it would be naive to 
assume that the ugly soectrp nf iamm’

At WARC-79 the United States express 
XnXXT0 ab°Ut jammmg bY 

ntering a formal reservation when it
Sfgned the Final Acts of the Conference 
This reservation states: trance.

“The administration of the United 
the fact° hïeriCa’ ca"in9 aitention t0 
in H e of its broadcasting 
to thî h9h frequency bands allocated 
n hj( b,r°adcasf'ng service is subject

Wllfu harmful interference by ad- 
ttm*kfo r—. i A 4 signatory tothese Final Acts, and that such in­
terference is incompatible with the ra­
inai and equitable use of these 
bands, declares that for as long as this 

ex'sts’ '* reserves the 
right with respect to such interference 

and aPPr°Priate ac­tions to protect its broadcasting in- 
n S° d0in9' however, it in­

tends to respect the rights, to the ex- 
nt practicable, of administrations

Rnl|aS.;" accordance with these

Reprinted from Radio Electronics 
March 1981.

. be Germans are generally credited 
by radio historians as being the first to 
use jamming techniques. As early as 

ihey transmitted random 
characters to disrupt a radioteletype 
circuit between France and Russia, 
which were allies during World War I

In the 1920s, before radio 
was regulated, some broadcasters deliberately transmitted 

on frequencies being used by 
competing broadcasters in an effort to 
snmT T?* Programs. Although 
durtnn X® lnterference caused 
during those early days was 
accidental, there is no doubt that much 
of it was intentional.

The first case of political jamming 
occurred in the mid-1 930s before the 
German-Austrian anschluss. The 
government of Chancellor Dolfuss of 
Austria jammed some Nazi-German 
roadcasts to Austria that were critical 

of that country. The Nazis themselves

A HISTORY OF JAMMING

were quick to recognise the 
effectiveness of jamming to keep out 
unfavourable comment, and the 
~pa"'T French, Russians, Japanese 
and Italians soon followed suit

Jamming increased in intensity and 
effectiveness during World War II 
being used as a military weapon, both 
to keep out unwanted broadcasts and 
o disrupt military circuits. The 

Germans jammed broadcasts of the 
BBC extensively, and the escape to 
the open seas of the German warships 
Scharnhorst. Gneisenau and Prinz 
EuSen. under the nose of British 
artillery was possible because the 
Germans effectively jammed British 
^installations overlooking the 
English Channel.

With the advent of the Cold War 
after the conclusion of World War II in 
J 945. jamming flourished to an extent 
that had not been dreamed of before 
The Russians jammed programs in the

thXXXX3' were burned to 
the USSR from Franco Spam and the 
Spanish, in turn, jammed Spanish 
anguage broadcasts emanating from 
the Soviet Union.

In early 1948, however, a jamming 
effort was begun by the Russians thal 
dwarfed anything that had been 
attempted before. In February of that 
year a dozen or so Russian 
transmitters were used to jamihe 
Russian language programs of the 
Voice of America. The Russian 
language broadcasts of the BBC were 
rnT'1 Sh°rtly !hereafter, and by 
EX 450 such jamming 
transmitters were in operation

Although we have no way of 
nowing for certain, it appears that the

i0 launCh a massive jamming 
campaign was two-pronged: first, it 
was a method of keeping control of the

Continued on p 17
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JAYCAR - YOUR No' 1 . SOURCE FOR KITS^
Audio enthusiasts — you have not been forgotten. We now have a 

fantastic range of audio kits for most applications.

Here is a slection of the fine range of kits available 
from us:—
Amplifiers:
ETI 480/100 (See ETI Dec. 1976)
Complete 100W RMS Amp including deluxe 
anodised cabinet, handles, connectors, etc. Built 
for heavy road use. Very popular as slave or main 
amp. $130.00
ETI 480/100 Preamp IB* *
All componentry to build unit for 2 x Guitar or mic. 
inputs. Has separate level controls, Bass, Treble 
and Master Vol. Control. Can be built into ETI 
480/100 case above. $30.00
Both of the above make one of the most popular 
road amps in use today.

ETI 480/50 watt module $23.00
ETI 480/100 watt module $27.00
(Please do not compare these modules with other 
inferior modules. Ours have special heavy gauge 
pre-punched heatsink brackets — essential for 
high power use.)
ETI 466 300W AMP MODULE (ETI Feb. 1980) 
Rugged 300W RMS Amplifier module which has 
become the “Industry Standard”. The Jaycar 
module has been especially reconfigured so that it 
will fit vertically into a standard 51/4” rack box. 
Don’t be misled by others, theirs is too wide for 
vertical insertion into a standard rack box. The 
Jaycar module has not been altered electrically in 
any way from the original design. $70.00

JAYCAR 3002 (2 x 300 watt RMS Amp).
This magnificent kit features 2 x 466 modules in a specially built 19’ 
rack case, Dual power supplies and Philips 65D heatsinks (the 
best). The number of 3002’s now built & giving reliable service on 
the road is growing daily. Around half the price of built-up 
commercial units. $489.00 Complete down to the last nut and bolt.

$489-00£

E.T.I. 477 Mosfet Amp Module (E.T.I.
Jan-March ’81)
•Complete kit including high voltage
Hitachi Mosfets. fibreglass PCB.
pre wound coil, etc $59 00
Cast front panel $39.50
Power Transformer $34 50
Other components for 5000 amp available

Le Gong" Kit (Refer E A Maren ’81) $13.95

P C Birdies Kit (Refer E A May '81) only 
$1495

Contains all parts, including Jiffy Box. IC. PCB 
etc

2 Channel Infrared Remote Control Kit (Refer E.
A May 81) Complete kit of parts $65 00

Sound Level Meter Kit (Refer E A May 81) 
Complete kit of parts for this project including 
high quality electret mic insert $39 50

P C B s for many other current projects available

KEYBOARD INSTRUMENTS
Jaycar 88-note touch sensitive Piano. Complete kit including 
professional 7’A octave keyboard, built-up cabinet, etc., only 
$589.00 plus $25.00 sent anywhere in Australia.
Jaycar String Synthesiser, four octave C to C (49 note) split 
keyboard, transposable pitches. C-B-Bb-Eb. Complete Kit 
contains all cabinetry, components, etc. $445.00 plus $20.00 
freight.
Keyboard Special! Kimber-Allen
61-note keyboards. Can be used in the E.A. 760 Electronic Organ 
(Ref. E.A. June ’76). Professional English made keyboards at-a 
crazy price, only $99.00 each, plus $15.00
Ideal for organs, synthesisers, or any electronic keyboard 
experimental work.

Í Jaycar
I 380 Sussex St Sy

Shop Hours: 
Mon - Sun - 
9AM - 5.30PM

380 Sussex St Sydney 2000. Ph 264 6688

E. A. Graphic Analyser Kit (E. A. March ’81) 
Complete kit of parts including transformer, 
modulator. Xtal front panel, etc $89 00
Colour Option $20.00
Horwood Box to suit $14 50

UHF Masthead Amp Kit (Refer ETI April 81) 
Complete kit of parts including fibreglass boards.
OM350, power supply, etc only $35 00

PAP CHARGES:
ORDERVALUt (HARGIS
S 5 S9 99 Si OO
S IO $24 99 S2 OO
$ 25 $49 99 S < OO
$ 50 S99 99 S4 00
$100 ot mote SS SO
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Excellent value

Teach yourself
If the features of the BASIC interpreter mean 

little to you—don't worry. They're all explained 
in the specially writ­
ten book free with 
every kit! The book 
makes learning easy, 
exciting and enjoy­
able, and represents 
a complete course in 
BASIC program­
ming—from first prin­
ciples to complex 
prpgrams.

A hardware manual 
is also included with 
every kit.

tee-

MICROCOMPUTER KIT 
Itlkrofke] Build-it-youi^lf

■Software compatible with the very popular ZX8O 
'An ideal introduction to computer technology 
‘The world’s lowest price computer.

Unique
The MicroAce is not just another personal 

computer. Quite apart from its exceptionally 
low price, the MicroAce has two uniquely 
advanced components: the powerful BASIC 
interpreter, and the simple teach yourself 
BASIC manual.

The unique versatile BASIC interpreter offers 
remarkable programming advantages-
• UNIQUE 'ONE-TOUCH' KEY WORD

ENTRY: the MicroAce eliminates a great 
deal of tiresome typing. Key words (RUN, 
PRINT, LIST, etc.) have their own single-key 
entry.
UNIQUE SYNTAX CHECK. Only lines with 
correct syntax are accepted into programs. 
A cursor identifies errors immediately. This 
prevents entry of long and complicated 
programs with faults only discovered when 
you tryto run them.

EXCELLENT STRING-HANDLING 
CAPABILITY—takes up to 26 string 
variables of any length. All strings can 
undergo all relational tests (e g. 
comparison). The MicroAce also has string 
input—to request a line of text when 
necessary. Strings do not need to be 
dimensioned.
Up to 26 single dimension arrays. 
FOR/NEXT loops nested up 26. 
Variable names ef any length. 
BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc. 
Exceptionally powerful edit facilities, allows 
modification of existing program lines.

EXCLUSIVE TO 
DICK SMITH

SEE OUR OTHER ADVERTS 
FOR STORE ADDRESSES 
A vailable by mail order

(P. & P. $5.50 from P.O. Box 321, North Ryde)

coupon vóti

For just $199.00 you get everything you need 
to build a persunal computer at home PCB 
with IC sockets for all ICs; case; leads for direct 
connection to a cassette recorder and 
television (black and white or colour); 
everything!

Yet the MicroAce really is a complete, 
powerful, full-facility computer, matching or 
surpassing other personal computers at 
several times the price.

The MicroAce is programmed in BASIC, and 
you can use it to do quite literally anything, from' 
playing chess to managing a business. fl

The MicroAce is pleasantly straightforward 1 
to assemble, using a fine-tipped soldering iron ' 
It immediately proves what a good job you've 
done, connect it to your TV . . . plug in a mains 
adaptor. . . and you're ready to go.

Fewer chips, compact 
design

The MicroAce owes its remarkable lew price 
tc its remarkable design: the whole system is I 
packed on to fewer, newer, more powerful and 
advanced LSI chips. A single SUPER ROM for 
instance, contains the BASIC interpreter, the 
character set, operating system, and monitor 
And the MicroAce 1K byte RAM 
(EXPANDABLE TO 2K ON BOARD) is roughly 
equivalent to 4K bytes in a conventional 
computer—typically storing 100 lines of BASIC 
(Key words occupy only a single byte.)

ACCESSORIES 
TO MAKE YOUR 

MICROACE EVEN 
MORE VERSATILE.

Video Modulator to use your 
MICROACE on TVs with VHF tuner

Cat: K 6040 $4.95
Dick Smith Plug Pack 

9V 600mA Cat: M 9560 $12.95 
Cassette recorder'National' 

brand to load and save 
programs Cat: A 4095 $79.95

Expansion kit to 2K of RAM 
______ Cat: K 6501 $9.95
YES! THE MICROACE CAN BE 
EXPANDED TO 2|(-ON BOARD!!

0 P.C. Board with
IC Sockets for all ICs.

All components 
supplied.
New, wipe clean, 

touch sensitive keyboard. 
Stylish moulded case.

* Leads and Plugs. (For cassette and TV con­
nection.)
’ Free BASIC programming book-course. 
J_Cgax[al TV antenna connection switch.

Connector

RAM 
chips

Z80 Micro 
processor 
Touch 
sensitive 
wipe­
clean 
keyboard

UHF TV modulator Sockets for 
TV, 

I Cassette 
/ Recorder, 
i and power 
/ ?u.ppiy 

RAM chips 
Room for 
extra RAM

Special
Super 
ROM chip 
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information monopoly within the 
USSR, where total censorship of news 
from external sources was the policy. 
Second, jamming could be used 
militarily, as had been demonstrated in 
World War II, and by operating large 
numbers of jammers the military 
jamming machine was kept well oiled.

By the end of 1951, most of the 
other countries in the Communist orbit 
had commenced jamming operations 
of their own against Western 
broadcasts; and in the beginning of 
1 952, over 1 000 jamming 
transmitters were in continual 
operation.

By 1 956, between 2500 and 3000 
jamming transmitters were in operation 
against most major Western 
broadcasters, with particular attention 
to Radio Free Europe and Radio 
Liberty, which had begun 
broadcasting in 1951 and 1953 
respectively.

On November 24, 1956 the first 
break in the electronic curtain 
occurred when jamming directed 
against RFE Polish language 
broadcasts abruptly ended afer a 
series of riots in the Polish city of 
Poznan, and the coming to power of a 
new Polish leader, Ladislaw Gomulka.

The Polish press had been 
complaining vociferously about 
jamming, and there is considerable 
evidence to indicate that the people of 
Poland resented it. That is supported 
by the fact that during the first hours of 
the Poznan riots the local jamming 
station in that city was destroyed.

The hiatus in jamming against RFE 
Polish language programs lasted 14 
years. In 1970, following food riots in 

the north of Poland, jamming against 
RFE Polish programs was hastily 
resumed. Apparently caught off­
guard, Polish authorities ordered that 
transmitters being used by Radio 
Warsaw in its external shortwave 
broadcasting service be redeployed 
and operated as jamming transmitters. 
Until jamming transmitters became 
available, Radio Warsaw's international 
service was sharply curtailed.

Additional major breaks in the 
jamming pattern began in June 1963, 
when jamming directed against BBC 
and VOA broadcasting in the 
languages of the USSR, including 
Russian, were discontinued shortly 
after the conclusion of an atomic test­
ban treaty. That marked the first time 
in 1 5 years that those programs were 
unjammed, and was another indication 
that a thaw in the Cold War had 
occurred. In July 1963, Romania 
stopped jamming all Western 
broadcasts; in February 1964, 
Hungary followed suit.

Two months later, Czechoslovakia 
stopped most jamming of BBC and 
Voice of America programs, but 
continued jamming RFE.

However, jamming can be turned on 
and off at the discretion of the 
Communist bloc; therefore, the 
situation proved to be temporary. On 
August 21 1968, 200,000 Warsaw 
Pact troops invaded Czechoslavakia 
and within hours massive jamming of 
VOA, BBC and Deutsche Welle was 
resumed. It continued until 1973, 
when it was again discontinued.

The jamming transmitters no longer 
being used against BBC and VOA 
broadcasts were not taken out of 

service. Relations between the USSR 
and the People's Republic of China 
had worsened in 1973, and many of 
the jamming transmitters were 
rescheduled against Peking 
transmissions in Russian to the Soviet 
Union.

In addition, the Soviets had launched 
a major jamming effort against the 
Voice of Israel whose broadcasts to 
the Soviet Union called for a more 
liberal emigration policy toward Soviet 
Jews — a position not greeted with 
enthusiasm by the Soviet Politburo.

At the present time, all Radio Liberty 
programs beamed to the Soviet Union 
are jammed. In addition, Radio Free 
Europe programs in Bulgarian, 
Czechoslovak, and Polish are jammed. 
Radio Free Europe programs in 
Hungarian and Romanian are not. 
Deutsche Welle programs in Bulgarian 
are jammed and Voice of Israel 
broadcasts to the USSR in Russian, 
Hebrew, and Yiddish are jammed, as 
are People's Republic of China 
transmissions to the USSR in the 
Russian language.

On August 20, 1980, the Russians 
resumed jamming of the Voice of 
America, BBC and Deutsche Welle. 
The resumption of jamming, after 
seven years, was generally thought to 
be due to growing labour unrest in 
Poland, and the Russians’ fear that it 
could spread to the Soviet Union. BBC 
and Deutsche Welle programs in 
Russian were affected. Voice of 
America broadcasts in Russian, 
Ukrainian, Uzbek, Armenian, Latvian, 
Lithuanian, and Estonian were hit by 
noise jammers and Mayak jammers.

The “Ten Commandments” of energy debate
Last year, the Council of the United Church of Canada 

organised a 3-day conference on the moral ¡sues of 
nuclear power, attended by some 80 participants. The 
conference chairman laid down the following ground 
rules for the conference:

1. Thou shalt not attempt to resolve energy issues in 
isolation from those who have technical knowledge.

2. Thou shalt not use the Bible as an answer book.

3. Thou shalt recognise the close relation between 
facts and values, objectivity and subjectivity.

4. Thou shalt not evaluate any energy source by itself 
but always in relation to alternatives.

5. Thou shalt not consider present costs/benefits in 
isolation from future costs/benefits.

6. Thou shalt remember that human beings and 

nature are inter-related, and there is a connection 
between what is good for one and what is good for the 
other.

7. Thou shalt not forget that the edges of ethics and 
theology are speculative.

8. Thou shalt not forget that the edges of science and 
technology are also speculative.

9. Thou shalt not worship the atom or sun, 
consumption or conservation, non-renewables or 
renewables.
10. Thou shalt lay open, assess and attempt to resolve 
the moral issues, always bearing in mind that humility 
and unity in Christ are to be preferred over arrogance 
and needless strife.

(Adapted from “Atom”, publication of the UK Atomic 
Energy Authority.)
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MODEL GOS 955

INCREDIBLE PRICE
THANKS A MILLION... 
WELL NOT QUITE BUT YOUR RES­
PONSE TO OUR NATIONAL RED HOT 
MAIL ORDER SERVICE HAS BEEN 
PHENOMENAL . . . OUR PRODUCTS, 
PRICES, SERVICES AND SUPPLY PLUS 
4 - 7 DAYS FROM SENDING YOUR 
ORDER a RECEIVING IT BACK, MUST BE 
JUST WHAT YOU WANTED’

HERES 2 PAGES OF 
DYNAMIC BARGAINS

ALL OF WHICH ARE MHUUI 
SELLING FAST!!

TINNED HOOK UP WIRE 
Z "LZURS in 100M rolls

50

Ino IT’S NOT PRO-QUALITY

¿Jj s/fax 
with probes

DON’T BUY POSSIBLE 
SUB-STANDARD PRODUCTS

► 31/? Digit Display
• D C V ,-A.C.V D C A -O
► Diode Check
► Conductance Check-hfe 

Bi. Polar Auto Switch 
Sampling Time 0.4 sec.

‘ACCURACY
PERSONIFIED’

UNIVOLT’

Cany Case $5.25 *
H.F.E. Probes $3.50
I.C. Leads $3.10
Univ. Test Leads $7.25

MULTI­
METER

^►^Modei*4a
Y DT-810 5
READ ETI 
. MARCH/

«..SWR METER 
Mg | 27MHz

Model 77
XU- Stocks Dwindling
Q r. Rapidly 

$20 Value Here . 
fl half price !

Capacitors

R2700 
R2702 
R27O4 
R2706 
R2708 
R2710 
R2712 
R2714 
R2716 
R2718 
R272O 
R2722 
R2724 
R2726 
R2728 
R2730 
R2732
R2734

001 MFD 
0015 MFD 
0022 MFD 
0033 MFD 
0039 MFD 
0047 MFD 
0056 MFD 
0068 MFD 
0082 MFD 
01 MDS 
015 MFD 
022 MFD 
033 MFD 
039 MFD 
047 MFD 
056 MFD 
068 MFD 
082 MFD

20c

20c

0
^»2Oc

— 20c
V 20c

2Oc

lOup 
18c 
18c 
18c 
18c 
18c 
18c 
18c 
18c 
18c 
18c 
18c 
18c 
18c 
18c 
18c 
18c 
18c 
18c

100*
12c
12c

12c 
12c 
12c 
12c 
12c 
12.
12c 
12c 
12c 
12c 
12c

NY ASSORTMENT

R3200 
R32O5 
R3210 
R3215 
R3220 
R323O 
R3235 
R3240 
R3255
R3260 
R327O 
R3275 
R3280 
R3285 
R3295 
R3300
R3305 
R3310 
H3325 
R3320 
R3325 
R 33.30
E 3335 
E3340 
E3345 
E3350

47 MFD 
2 2 MFD 
3 3 MFD 
4 7 MFD 
4 7 MFD 
8 MFD
10 MFD 
10 MFD 
25 MFD 
25 MFD 
47 MFD 
47 MFD 
100 MFD 
100 MFD 
220 MFD 
220 MFD 
470 MFD 
470 MFD 
KXXJMFD 
1000 MFD 
1000 MFD 
2500 MFD 
2500 MFD 
25(X) MFD

o

25c 
IjQO
25c 
25c 
25c 
30c 
25c 
30c 
30c 
45c 
4(k 
60c 
45c

1 10

25<X)MFD iov
470Q'MFD

quality too!!! Z5
Sensitivity:
Attenuator:
Bandwidth:
Input Impedance
Max Input Voltage
Sensitivity:
Bandwidth:

10mV/OIV 1 CkA
1/1,1/10,1/100, and GNoX^ ^^4*

DC: DC-5MHz(-3d8) AC: 2HzXlf4z(*^3dBI

Input Impedance:
Sweep Frequency:

Linearity: 
Synchronzing:

BLACK 
BROWN 
RED 
ORANGE

5FORMER5

inlvt n¡ i ip $495 ROLL WHITE

TUNING 
GANGS

Mil 55
Prim 240V

M2851
Pnm 240V •

M6672
Pnm 240V
Sec 15. 17 5. 20 24

27 5.30V© IA

1Mfl± 5% Within 35PF
600VP-P or 300V(DC+AC peak)
250mV/DIV. or better i
DC—500KHz(—3dB)
1MH± 10% Within 35PF

and fine contro^
Less than 5%

Internal and external '

S.E.C. Approved!

' S435
(s4.50 lOUf^

S3 50

OR

vinyl each
DATA BINDER
Keeps Your Reference 

Library Within Easy Access 
Holds E.A.'s—E T.l.'s. All 

Magazines. Data Sheets. Etc.
LARGE INDEXING SPACE 

For Your Requirements.

instrument n2**16V 
Globes

CHAMPION PRICE j
juTE

105 S'
_ ea /_____

per 
100

Simple and Quick 
Reliable and Cheap

2 price
pkt ioo

EVERY ENTHUSIAST NEEDS THESE! SOMEONE’S UPSET!
STOCK RUNNING 
OUT...

Set of 4 Transistor Data and Equivalents. 
Books covering JAP/USA/EUROPEAN 
Were $20

FHEY . . .COP THIS?
FANTASTIC VALUE

WERE SELLING 
lOOO’soo

1-9 lOup

Soldering 
iron stand.

BASE

CIV 60c’ 1 10
* 1 60

1 80
2 20

20c 
20c 
20c 
20c 
20c 
90c 
20c 
20c 
20c 
25c 
20c 
25c 
25c 
40c 
35c 
50c 
40c 
95c 
50c 
95c 
1.35 
50c 
95c
1.45 
1.60 
1.95

NEW-NEW I.C.’s
NE5534N_____æq 50
NE5534AN____ æp5O 
low noise

ret 4
50■ eo

SELLING
MILLONS

WE DON’T RUN SR 
HOT & COLD TUj 
BUT THIS DOES !
MINI - FRIG & FOOD WARMER
DUAL CYCLE 2 FACET OPERATION
MAKES THIS AN
ABSOLUTE WINNER

B I FOR aJA.

CARBON FILM
RESISTORS
Not Just for NOW!...
But for All Time.. .Save 
Hundreds of Dollars by Stocking Up! 
All Wanted Values 
1 ohm-10 Meg/ohm.
‘A Watt...Packs of 200 ONE VALUE

$2.00 PACK
¥2 Watt...Packs of 100 ONE VALUE

S’ A • W PACK 

rorry people. . . . . . . .  
NO A55ÏD. PACKSRUNS OFF 12V 

íwitch i
OR BOAT

100 up
1 watt...All Values 8c........ 6c
5 watt...All Values 50c...4Oc 

watt...All Values 60c. .5Oc
..SERVICEMEN.

LS ..COLLEGES . GOVT.
HOBBYISTS.

UP NOW!
NEW AUSTRALIA WIDE P&P DEAL 
AS FROM JUNE 1>t 1981 ALL MAIL 
ORDERS SENT ANYWHERE IN AUST­
RALIA INCLUDING TASMANIA FOR 
JUST $2.00 YES $2.00 OUR SAME DAY 
DISPATCH PER POST WILL COST YOU 
ONLY $2.00 EXTRA WHETHER YOUR 
ORDER IS $5. or $500



TONE DRAWE

ALTRONICS ALTRONICS ALTRONICS
œ

SAVE
V

mere
each

IT WITH ON

u 
E

AND LOOK AT 
THIS

OUR 
NATIONAL 

MAIL ORDER 
PRICE

COMBIN

Heatsink 
extra-

NOTE 
THIS 
PRICE

STRONG & STURDY !!!
INTERLOCKING STACKING TOP. SIDES

& BOTTOM. .

STACK TO SUIT YOUR SPACE /Ci !
THIS IS STUPID . .. $2.00 EACH
THIS PRICE MAY NEVER BE C
REPEATED U

TRANSISTOR ASSISTED IGNITION O Q T TS\
SYSTEM -Kit OClVU
COMPATlMt WITH

fuel & iktiksioh which
«SUOSiHA HOTTIR 7^.
SPARK At HIGH (Mint RfVS X-V»—X ZNT T
COMPint WITH CUSTOM MAOf I I I I If 11las.»?“—“- J—lllMllCy
OHUXt HtAISIHKAM) 1 |
fUll COHStRUCIIOR ILOO!

SUPERB 
with Lhi;

FAMOUS 
UNISEF

AM/FM/FM-MPX 
RADIO CASSETTE 

2x6W
IN DASH MODEL

OF THESE ULTRA
* FAÒULOU5

ALTRONICS

TRULY MAGNIFICENT!
MOSFET AMP 
MODULE KIT

all parts as specified 
by ETI

PHI-POWER ★ 
mosfets

Yes. We have stocks oF these for the 
MOSFET AMP!

BC550

2SK 134 (Hi-Power) 
* 2SJ49(Hi-Power) .

1-9 10 up
35c 32c

$1-30 $1-15

These are HITACHI HI-VOLTAGE 
versions as specified in E.T.I. Note: 

Neither Altronics nor E.T.I.
K A A IN 11 recommend the compromise low- 
Ur\l\xir\lll.. power types......THEY MAY BE

MO5. TRANSFORMER
BUILT TO FÜLLET»! SPECS.

co GRAPHIC 
EQUALISERS

"Arrow” 5 Band Model 
IHz-IOOOOHz frequency control
40 watt

charm

MASSIVE :$nngo 
50 WATT ? J J

(E T I 132) *

*575p?

READY TO INSTAL

œ

co

I Piece 
(Grille-Spkr) 
145x52.5mm

GP 660 6" TRI AXIAL
10oxMagnet 4 Ohm 40 watts 
Deluxe Mesh Grille
Gp 440 4 • TWIN
4 (Ihm 20 W.itP 95 

pc

NEV/KIT!
DIGITAL CAPACITANCE METER
EASY TO BUILD
4 DIGITS
LED DISPLAY — BIG & BRIGHT 
MEASURES IpF - 99.99 uF - 3 Ranges 
INEXPENSIVE TOO !

SEE E*A APRIL

UNSUITABLE!

Aflux shorting copper band o'* 
^prim. 24Ov .

sec. (36v a 2-5Ax2 $39 
(15v a -5Ax2

FM INTERCOM
'sunbeam' 

roc

c/>

en

œ

$09 50

---OR ASUPER
‘PROLINE’___J®AND HEY I DEALERS IN W.A. COUNTRY AREAS 

IF YOU ARE DYNAMIC & PROGRESSIVE & 
WANT TO RESELL OUR PRODUCTS AT OUR 
PRICES WITH SUBSTANTIAL MARGINS . .
RING JACK ON (09) 381 7233 NOW

NO WIRES !! 
simply 
plug-m to the 

MAINS

œ

ULTIMATE. . . . .
LANKAR’ SPEAKERSrio

•24^

6P 751 5 x7" Co AXIAL
10 oz magnet
4 Ohm 25

Deluxe Mesh-GriïleWJj

roil:, 
Hovel

E 3 ? ,, t : 

1:11 "

GPX650
juper deluxe $7coo

GP580 CONVERTABLE 
CO AXIALS

50

< ALTRONICS

WANT A REAL 
ORTOMATIKANTEN A?
THIS IS IT
SWITCH YOUR CAR RADIO'on'
UP SHE GOES !
SWITCH YOUR RADIO'OFF
DOWN SHE GOES !
SIMPLE TO MOUNT

5 SECTIONX1M

FULLY AUTO
12v ANTENNA
AND COP THE PRICE .

TQ5HEATSINKS
æ15°°

per 1OO

O'. 25c

without doubt,this is the 
best QUALITY UNIT yet!! 
felling \,q.
eliewnere for

VARIABLE ' HSFEIH' PROJECT
POWER SUPPLY Ml —

o en
0-15V © 1.2 Amps
Many uses - Complete smart
with Scale Meter. . . _ ■ ■ ■looker too!!!

SIMPLE ASSEMBLY!!!
YOU MAY SEND CHEQUES, MONEY ORDERS OR USE
YOUR BANKCARD............(FULL NO & EXPIRY DATE) 

NOC.O.D. SORRY
SCHOOLS“ GOVT. & LOCAL GOVT.
DEPARTMENTS. FOR YOUR CONVEN— 

“F IENCE. ALL GOODS INVOICED FOR
14 DAY PAYMENT IF OVER $100. co

all orders 
AUST. WIDE

A FLAT $2 PLUS OUR LOW PRICES 
IS THE BEST GENUINE DEAL .......

NO.... WE WILL NOT OFFER FREE P&P 
JUST TO GET YOUR BUSINESS............

ALTRONICS.105 Stirling St. PERTH 
o„7 stop (09)3281599 
ELECTRONICS SHOP for instant service

All Mail Orders : 
BOX 8280 PERTH 
Stirling St.WA eooo

___  Rush in your order NOW, we will rush it back

ALTRONICS ALTRONICS
co

ALTRONICS



Giant screen TV 
for football fans
Imagine a giant TV “screen” over 13 metres long and 6 metres high! 
Such a screen is to be installed at the Victorian Football League 
home ground in July, giving fans on-the-spot an advantage long en­
joyed by television viewers at home — instant slow-motion action 
replays.

by PETER VERNON

"Me go to a football match! Not on 
your life. You can seem more at home 
sitting in front of the TV."

Well, up until now, that situation has 
been quite true. If you missed a moment 
of action at the game, there was no se­
cond chance. Meanwhile, at home, the 
viewer was treated to three different 
camera angles, close-ups of the action, 
and multiple instant replays.

Indeed, some goals seem to be scored 
ad infinitum!

That situation is about to change, at 
least for the dedicated VFL fans. Last 
February, the League entered into a $6 
million sponsorship agreement to install 
a giant video screen at its home ground 

Video display board at Hong Kong's Sha Tin Racecourse was installed in 1978. The 
sixteen shade board is shown here displaying the racing club's logo.

in the Melbourne suburb of Waverley. 
Among other things, the new screen will 
provide the crowd with some of the ad­
vantages currently enjoyed by the home 
viewer.

Current plans call for the screen to go 
into operation on July 1 — well in time 
for this year's Grand Final. In addition to 
the score, it will show slow-motion 
replays of the game, statistics, informa­
tion on players, scenes from games at 
other grounds, and pre-match and half­
time entertainment features. It can also 
be used for commercials and promo­
tions, and will in fact display 
acknowledgements to the seven com­
panies sponsoring the installation.

The contract to install the screen was 
landed by Steward-Warner Corporation, 
USA, and followed a three year study by 
the VFL. Steward-Warner are a leader in 
the giant video-screen field, with similar 
screens installed at the New York Giants 
Stadium, the Texas Stadium in Dallas, the 
Alhoa Stadium in Honolulu and 16 other 
locations around the world.

When completed, the new Melbourne 
screen will be the second largest of its 
type in the world. The screen itself will 
measure 13.7 metres long and 6.4 
metres high. It will be put together 
behind the present scoreboard, which 
will subsequently be dismantled.

The screen is not a normal projection 
screen nor, obviously, a television 
screen. The fact that it will be used in the 
daytime as well as at night rules out the 
idea of projection, while the sheer size 
of the display prevents the use of con­
ventional television techniques.

Instead the image displayed on the 
screen is made up of a matrix of 24,192 
individual light bulbs, each bulb forming 
a tiny part of the overall picture. The in­
tensity of each lamp is controlled to pro­
duce a multi-tone display under the con­
trol of a computer. Because the intensity 
of the lamps can be controlled precisely 
the display can be used even in full 
sunlight.

However, because the filaments of the 
light bulbs used take a certain time to 
heat up and cool down, there is a limit to 
how fast the picture on the screen can 
be changed. This limit restricts the 
screen to slow-motion display only.

Control units developed by Stewart- 
Warner allow an image to be loaded in­
to memory, verified and transferred to 
the display board in the correct se­
quence and with the correct timing to 
allow an animated or moving display. 
Programming and control inputs can also 
be red automatically from remote sites, 
allowing spectators at one ground to see 
the highlights of games being played at 
other grounds.

Computers are used to control the 
minute by minute operation of the 
display, providing storage for messages 
and images, formatting of character 
displays and updating of the screen. 
Data is stored on magnetic tape and 
recalled as necessary to create particular 
displays, such as team emblems and 
company logos.

20 ELECTRONICS Australia, June, 1981



The control centre for the display board 
at the New /ersey Meadowlands 
Racecourse. Pre-recorded messages and 
animated entertainment features can be 
shown, as well as scenes from other 
sporting events and vital photo-finish 
shots.

A single giant display board, such as 
the VFL board, represents a wide range 
of electronic and mechanical engineer­
ing skills. A large array of lamps must be 
controlled precisely enough to produce 
a moving, multi-toned display. Each 
lamp is controlled by an SCR-transistor 
circuit, similar to a conventional light 
dimmer. Logic circuitry is used for en­
coding the matrix so that any single lamp 
of the array can be addressed, for storing 
the display data, and transferring the 
data from memory to the display.

Mechanically, the display board 
systems are designed for high volume 
production with automatic equipment 
and for ease of maintenance. The diffu­
sion panel in front of the display is 
specially constructed to allow wide 
viewing angles while minimising glare. In 
such large structures, environmental 
testing is an important factor. The effects 
of stress caused by varying temperatures 
on different parts of the display, 
moisture and corrosion effects, 
mechanical shock and vibration all have 
to be considered.

The first lamp matrix board designed to 
display video replays was installed at the 
Arrowhead Stadium, Kansas City, United 
States, in 1972. Since then improvements 
in the technique have allowed a denser 
picture, with more lamps to a given area, 
improving both the resolution and the 
visibility of the display. By controlling the 
intensity of individual lamps Stewart- 
Warner produced a 16 tone display — a 
sort of "brown and white" television — 
for the Mile High Stadium in Denver, Col­
orado, in 1975.

The company has concentrated on the
development of display systems since
1966. Their displays are designed to be
marketed as a range of sub-systems,
from simple single panel systems to very
large multi-panel designs.

This video replay board at the New York Giant's Stadium is one of two. The boards 
can be operated in parallel or independently as required by the operator, and show 
slow motion replays of the game, scores and statistics, and entertainment features 
before the game and at half-time.

Construction and installation of the VFL 
screen will cost $2.7 million, with in­
terest payments and maintenance costs 
over 10 years, taking the figure to the $6 
million provided by the sponsorship 

A different technique for colour
Dodger Stadium in Los Angeles has a video replay screen installed which 

goes a step further than that planned for Melbourne. The Los Angeles screen, in- 
stailed by Japan’s Mitsubishi Electric, is 9.2 metres long by 6.5 metres high and 
the display is in colour.

Display units using light bulbs produce a “brown and white’’ video image 
and are used chiefly for displaying slow motion shots of the action on the field' 
The light bulbs continue to glow for several milliseconds after the power is turned 
off, making them unsuitable for displaying the fast movements of live action 
video.

The Mitsubishi system works differently. Instead of light bulbs, a 
specially developed electron beam tube is used. The tube works rather like a 
small TV receiver tube, except that the tube corresponds to a single tiny dot 
on the overall display. Each produces only one colour — red, green or blue 
— at one of 32 levels of brightness.

For the Dodger Stadium display 24,576 tubes are used, arranoed in 
groups of three.

A dot of a particular colour is displayed by lighting the tube of that colour in 
the correct position on the display screen. The tubes are 10 times brighter than 
a normal TV screen, so that the display can be viewed clearly even in direct 
sunlight. In addition, each tube consumes only two watts of power — 10% of the 
consumption of a display board light bulb.

The display is controlled by a computer which directs the various tubes to 
light up to form a picture. From a viewing distance of 60 metres, the thousands 
of tubes merge into a single sharp picture, able to display all the thrills of the live 
game.

and statistics, and entertainment features 

agreement. Now, thanks, to modern 
technology, football fans can watch the 
live action and at the same time see a 
video replay of the crucial moments of 
the game. $
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Electronic aids 
for the disabled
People who are unable to speak often face lonely and restricted 
lives but aids made possible by modern electronic technology are 
changing this prospect. Now the mute have available a range of 
devices with which they can compose and display written messages 
simply and easily, taking advantage of the power of the 
microprocessor.

by SARAH E. LOMAS*

Application of microprocessor technol­
ogy to communication aids for people 
unable to speak has resulted in a number 
of developments, including speech 
replacement devices.

The main requirement for non 
speakers to be able to benefit from the 
use of speech aids is that they must be 
able to understand some form of 
language. However, because speech loss 
may be associated with different 
disabilities - including severe physical 
handicap - aids have to be designed to 
meet a variety of other requirements as 
well.

Non speakers are often able to hear, 
and therefore need only to replace their 
own side of a conversation. Advances in 
this particular field of speech replace­

* Associate Director, Disabled Living

ment developed from the use of simple 
letter or picture boards and pointers — a 
slow but effective method of 
communication.

The problem is that, apart from being 
slow, this system requires considerable 
concentration on the part of the 
"listener" to pick up the letters and retain 
them to form a sentence. The new 
developments allow the sentence to be 
spelt out - as with a typewriter - and to 
be recorded at least until the "listener" 
has understood the message.

A standard typewriter, however, has 
two disadvantages as a speech replace­
ment device. First — and most important 
- it does not produce a form of com­
munication which is ephemeral, one of 
the vital aspects of speech. If the only 
method of "speaking" is to write, per­
sonal communications are very 
restricted.

LEFT: phrases can 
be displayed on 
the Lightwriter 
screen by 
operating the 
typewriter-like 
keyboard. Screen 
is detachable.

Secondly, a conventional typewriter is 
simply not designed as a speech aid, 
making it cumbersome and difficult for 
the "listener" to read the message. In ad­
dition, not all disabled people can use a 
typewriter.

The Lightwriter
One development which offered a 

solution, in part, to the problems of non 
speakers was the Lightwriter. Originally 
developed in 1973 by Toby Churchill it 
has now become a sophisticated por­
table device (see EA December 1975). It 
consists of a keyboard of microswitches 
with a key-guard (allowing error free 
operation by users with poor muscular 
control). The keys, in a familiar 
typewriter layout, operate a 32-character 
movable display panel which can be 
placed in a position convenient for the 
"listener" to see. As the conversation 
progresses, the letters move along the 
screen, disappearing at the end.

The base unit, consisting of keyboard 
and electronics, weighs approximately 
2.3kg and is designed for use on the lap 
or on a wheelchair tray with a 
rechargeable battery pack or a mains 
adapter. The aid is continually being 
developed and has been successfully us­
ed by disabled adults and children, par- 
ticuarly those suffering from cerebral 
palsy.

The Microwriter
Another more recently developed 

device is Microwriter's electronic writer 
and communicator. This is a portable 
microprocessor-controlled device with a 
touch-sensitive keyboard and a moving 
12-character display similar to that on 
the Lightwriter. As the Microwriter does 
not have a conventional keyboard, it is 
necessary to learn the coding system in 
order to type; however, this is easily 
learnt in a few hours.

It can be used as a portable com­
munication system, the small keyboard 
requiring only minimal control of the 
thumb and one other finger. In addition 
to producing an ephemeral message of 
12 characters, the device also has a 
memory of up to 8000 characters which 
can be played back, corrected, edited 
and typed, using attachments to a 16-line 
64-character display screen (or domestic 
TV receiver) and a high speed printer.

A recent attachment for the 
Microwriter is a voice synthesiser which
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Let Regency 
put you in touch

The capabilities of the M400 
are awesome. At home or on 
the move, the M400 scanner 
will connect you with all the 
action - with more Frequency 
receiving capabilities than any 
other scanner of its size. With 
the aid of a small computer, the 
M400 allows channel or band 
scanning.
30 programmable channels 
and 15 000 frequencies will 
probably cater for all your

s49O.oo
Includes approved transformer 
and NiCad Memory back-up.

requirements: You can listen to 
the police, ambulance, fire 
brigades, amateurs and other 
users of two way radio.

Typical Performance
Frequency Coverage: 66-90 MHz 144-174 MHz VHF 

440-512 MHz UHF

Sensitivity: (12db Sinad) better than 0.45uV
Scan Rate: VHF 16 per MHz(5KHz Increments)
Search Rate: UHF6 sec per MHz(12.5 KHz Increments)
Power Requirements: AC or DC operation.
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enables the device to be operated by 
blind people, assisting them in learning 
and in verifying the text. The synthesiser 
does not speak words, but repeats let­
ters as they are "typed".

The Microwriter, therefore, offers not 
only a communication device for the 
disabled, but can also be used as a word 
processor and typewriter. It measures 
216 X 102 x 57mm, weights only 0.7kg, 
and is battery operated.

The Communicator
The keyboards of the Microwriter and 

the Lightwriter may require too much 
finger control for some severely disabled 
people — who may be able to use only a 
single switch operated by mouth or 
movement of some other part of the 
body. With this in mind, Possum Con­
trols has developed its Communicator. 
These machines can be connected 
together, and there is facility for two in­
puts, so communication can take place 
between two severely handicapped 
people.

Inputs include single microswitch con­
trol or mouth operation by suck/blow. 
The input switches operate a light switch 
which scans a communicator panel con­
sisting of 100 calls. The scan can travel 
vertically, horizontally or diagonally to il­
luminate any cell required.

Transparent overlay sheets which slip 
into the front panel are provided, enabl­
ing the unit to be used for a variety of 
purposes. These include relevant words 
and symbols as well as the standard 
alphabet. The four sheets issued cover 
general communication — food (eating 
and shopping), clothes (dressing and 
shopping) and a simple alphabet and 
symbol sheet. Blank sheets can be pro­
vided for users to create sheets to meet 
their own needs - for example, using 
symbols or sign language.

The language unit includes a "call cell 
which sounds an alarm to attract atten-
tion. The Communicator also contains a 
memory facility enabling it to store up to 
a 40 cell message. A pre-set phrase can 
be held in the memory and recalled as 
required.

Tne unit is enclosed in a briefcase; with 
an overall size, including rechargeable 
batteries of 483 x 356 x 108mm.

The Splink
Another keyboard development is the 

Splink communication aid from 
Medelec. This differs from the keyboard 
systems of the Microwriter and 
Lightwriter in that it consists of a large 
word board - 660 x 480mm - contain­
ing some 1000 basic words, letters of the 
alphabet and elementary phrases, linked 
via a microprocessor to an ordinary 
television receiver. Some of the 
vocabulary can be adapted and per­
sonalised during production for in­
dividual users. Simple finger pressure on 
any of the segments of tne word board 
causes words and symbols to be 
displayed on the television screen.

The Possum Communicator can be operated by a microswitch or by sucking and 
blowing into a.tube. The input controls a moving light which illuminates the required 
word or phrase.

The words and phrases speed conver­
sation, and using several word boards 
via a microprocessor and television 
screen makes group conversation 
possible.

The microprocessor and software 
editing facilities ensure that only whole 
words are shown on one line. Once the 
whole display area is filled (16 lines, 32 
characters a line) a simple scrolling 
system operates, enabling the message 
to continue. The system also includes a 
memory of up to 110 words which can 
be recalled.

The unit has been developed in close 
cooperation with Frenchay Hospital in 
Bristol, Western England, and has been

Readers requiring further information 
on any of the devices mentioned in this 
article should contact the following 
companies:
• Toby Churchill Ltd, 20 Penton St, 
Cambridge CB2 1HP, England.
• Microwriter Ltd, 7 Old Pari Lane, 
London W1Y 3LJ, England.
• Possum Controls Ltd, Middlegreen 
Trading Estate. Langley, Slough SL3 
6BX, England.
• Medelec Ltd, Manor Way, Old Wok­
ing, Surrey, GU22 9JU, England.

tested with patients from six to 63-years- 
old, at home and in hospital. ®

MICROPROCESSOR PROGRAM SHEETS
Writing microprocessor programs on 
blank or plain ruled paper is messy 
and time consuming. To make the job 
easier. Electronics Australia has 
produced these custom-designed 
programming sheets for use with 
virtually any microprocessor 
system. The sheets feature columns 
for a 4-digit address, up to six 
digits of instruction code or 
data, labels, mnemonics, and 
comments. There is space for 46 
lines per sheet, and the sheets 
are provided with space for 
program title, date and sheet 
number. They are also punched 
for filing in a standard ring 
binder. All for less than 5 
cents per sheet, posted!

Available only from Electronics Australia,
57 Regent St, Sydney (P.O. Box 163. Beaconsfield. NSW 2014)
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How to be the biggest 
"know air in town.

\ Wideband 
Receiver 

> \ Antennas.

BQBMBÉ 
BESOM 
BS8QU

Ideal for use with 
scanners.
Discone 65-520 MHZ

I Model scan-X $41 
(receive only) 
Model GDX1 $93

VHF Pocket Receiver*.
Vicom has a range of pocket sized 
VHF& UHFchannelised receivers, 
ideal for foremen, taxi drivers and 
people on the go. HF12 10 
channels VHF $159 (crystals extra) 
MR2G 10 channels VHF $199.00 
(crystals extra)

Regency M400 Sconnei
Listen to police, ambulance, fire 
brigades, hams etc 
90 day warranty
AC/DC operation (includes 
approved AC adaptor) 
30 channels (no crystals 
required)
Full scan
60-90 MHZ. 144-174 MHZ.
420-512 MHZ
Nicad memory battery included 
The capabilities of the M400 are 
awesome At home or on the go. 
the M400 will connect you with all 
the action, with more frequency 
receiving capability, than any 
other scanner of its size 
Perfectly adaptable to most car 
installations, the M400 is a great 
adcfition to your home or radio 
shack 
10 channel model available 
(M100)$425
Price model M400 (inc AC 
adaptor) $490

HF65
FM ïïansmitter
Just connect a 
microphone.

Famous 
Leader 
Dip Meter «99

sgoo

■■mA!- Aerial HF395 Amplifier
This high quality single transistor 
kit provides gain

$541

For the experimenter
Almost essential if you're into Ham, 
CB, or other communications 
operation Determines IC net­
work frequency resonance and 

can be used to adjust wave traps, 
find parasitic oscillations and

align receivers
Frequency Range 1 5to250MHZ 
in 6 bands
Power supply 9V battery 
(P&P S3 extra)

Kenwood Wls If All
The fantastic digital-readout 
R1000 is a high class general 
coverage communications 
receiver, covering 30 bands, 
from 200 hHZ to 30 MHZ 
AM/SSB/CW modes 
Excellent frequency 
stability.
AC operated 
Quartz clock 
Great sensitivity. 
Simple operation 
Built in noise blanker.

Leader RF Signal 
Generator.«153
Leader's LSG16 is a very versatile 
solid-state, wide band signal 
generator. Designed especially 
for the radio experimenter, 
hobbyist and education teachers 
Frequency range 100 KHZ to 
100 MHZ tn 5 ranges.
Accuracy ± 1.5%
Internal modulation 1 KHZ 
External modulation facility 
(P & P $5 extra)
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Conducted by Neville Williams

THE AUDIO/VIDEO COPYRIGHT PROBLEM . . . 
is a levy on cassettes the best answer?
During recent years, advancing technology has made it possible for 
individuals to copy documents, sound recordings and video material 
with the greatest of ease. In the process, it has focused a lot of 
attention on the legal aspects of so doing and, at this stage, nobody 
quite knows where it is all going to end.

The above introduction was prompted 
by a circular to hand from the recently 
formed Audio Visual Distributors 
Association, with headquarters at 
107/302 Walker Street, North Sydney. 
According to the circular, the inaugural 
meeting was attended by "all the major 
organisations involved in the distribution 
of audio-visual media, especially film and 
television material". Commercial enter­
prises and State funded Film Corpora­
tions alike were represented.

An attachment to the circular indicates 
what the Association is about. It em­
phasises that the Australian Copyright 
Act 1968 as amended (1979, 1980) con­
firms the rights of writers, artists, ar­
chitects, musicians, film-makers, etc.

I quote: "Broadly it (the Act) provides 
that creative work can only be used in 
ways authorised by the owners of those 
works".

The circular points out that one of the 
"uses" covered by the Act is that of mak­
ing any kind of a copy as, for example, of 
a film. I quote again: "The Act clearly 
reserves to the owner of the film, the ex­
clusive right to make a copy of the film."

And underlined: "There are no excep­
tions for education or domestic use".

While receipt of this document provid­
ed the immediate motivation for the pre­
sent article, I am constantly coming up 
against references to the copying pro­
blem in one form or another — naving to 
do with printed matter, audio recor­
dings, video recordings and material as 
broadcast by radio and television 
stations.

Add to that letters and phone calls 
from readers, apprehensive about what 
they are doing, and we have something 
that it is no longer possible to ignore.

Where do EA readers really stand in 
making recordings for private use? Or in 
the role of teacher in a public or private

school? Or as the in-house electronic 
"genius" for a local church or welfare 
group?

Ideally, one should be able to offer 
unequivocal answers to such questions 
but that is scarcely possible. For sure, 
there is no shortage of opinion or of 
assertion — or of challenge thereto.

What is lacking is a practical, unam­
biguous, legally-based consensus that 
can bridge the gap between rights and 
expectations of the owners and the con­
sumers of copyright material.

Right now, copyright laws means dif­
ferent things to different people, depen­
ding on what side they happen to be on. 
Much of it has yet to be tested in the 
courts. In consequence, interested par­
ties indulge themselves in a great deal of 
argument, posturing and bluff — 
everything short of actual legal fisticuffs!

"Rev. Borem . . . how do you stop peo­
ple from taping your sermons!1"

In saying this, I am not referring to bla­
tant cases of large-scale, commercial 
"pirating", where equipment and stock 
have been seized and the offenders 
heavily fined. For this kind of action 
there is plenty of precedent.

I am referring rather to activities at an 
individual level, which are so inaccessi­
ble that effective pursuit of copyright is 
next to impossible. The rub is that, with 
rapidly advancing technology, private 
activities are becoming a greater liability 
to copyright interests than the profes­
sional "pirates". Hence the mounting 
concern of those who feel themselves 
threatened.

Copyright notices commonly appear in 
books and magazines, on record labels, 
pre-recorded tape labels, film material 
and so on. At a personal level, however, 
we tend to regard such notices as a for­
mality, of no particular relevance to us as 
individuals.

In practice, if we need to do so, we 
don't hesitate to make a photostat copy 
of a few pages of a book or magazine, or 
a few sheets of music.

If we want a taped copy of a record, 
we make it, despite the prohibition on 
the label. If we subsequently want to 
play the record or the tape in a com­
munity situation, we do so, without ask­
ing awkward questions.

A MAJOR PROBLEM
See that situation spread throughout 

the Australian community - and it cer­
tainly is nowadays — and one can ap­
preciate the enormous effect that it is 
having on the sale of books, magazines, 
music, records, pre-recorded tapes and 
now visual material. That means an ef­
fect on the viability of publishers, large 
and small, plus the livelihood of 
countless writers, composers, musicians, 
actors, production personnel and so on.

It follows that we are not looking at a 
mere formality, of no particular 
relevance to individuals. Rather we are 
looking at a problem that now has enor­
mous economic and social implications 
and it is one that is extremely involved, 
the more so because the frame of 
reference is — and always has been —
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Our stores are well 
Stacked!
New Newcastle store

New Springvale
store

DSE 961 FP

AUBURN 
RAILWAY 
STATION

Due to the evergrowing number 
of Mail Order customers in the 
Newcastle area, we saw the need 
of a retail outlet in the district. 
Now we are pleased to announce 
a new store will open about June 
1st.

New Cannington store
Perth is a growing city. 
As it grows, so do we. 
We are pleased to 
announce a second store 
has opened in 
Cannington. The west 
will never be the same.

Springvale is the 
third addition to 
the Victorian 
connection. Due 
to customer 
damand, 2 
stores just 
couldn't cope.

M-

DICK SliM., 
LLECiKVMÄ

New Auburn 
store

DICK SMITH
^^TRONICS

'm t i t

Auburn is No. 8 for Sydney, and 
we now provide a service that is 
within reach of just about_ ~ — aAYS'b
everyone. Why not call in and SSnsevenda^- 
take advantage of the many -—-~ ¿4
bargains and direct import prices.

SYDNEY • MELBOURNE 
BRISBANE • ADELAIDE • PERTH 

CANBERRA • WOLLONGONG 
NEWCASTLE

MAIL ORDER CENTRE:
P.O. Box321, North Ryde, NSW2113. 
Ph. (02) 888 3200

DICK SMITH
Electronics



50 & 25 YEARS AGOsubject to change with developing 
technology.

Modern international copyright law has 
its roots in the Berne Convention of 
1886. Amongst many other matters and 
in an effort to protect a local industry, 
Swiss delegates sought - and obtained - 
a declaration that the mechanical 
reproduction of musical airs be no infr­
ingement of copyright. Composers were 
not unduly concerned because, at the 
time, the only significant means of 
mechanical reproduction of music was 
by music boxes and hand organs, as us­
ed by street "organ grinders".

With the subsequent emergence of the 
phonograph and the player piano, the 
1908 Berne Convention saw fit to 
reverse the earlier decision, on the basis 
that composers' copyright now needed 
protection in the face of new 
developments.

The USA (1909) and Britain (1911) 
subsequently passed laws to that effect 
but, to forestall possible monopoly situa­
tions, they required that, if entered into 
by a composer, royalty arrangements 
covering mechanical reproduction had 
to be available without discrimination 
and on the same terms to other 
companies.

COPYRIGHT ON DISC
Besides clarifying the position between 

composers and record manufacturers, 
the 1911 Act went a step further and 
conferred a copyright on the record 
itself, as distinct from the work. 
Presumably, the intention at the time 
was to prevent the record being copied 
by rival companies.

However, in a case decided in 1934, it 
was held that the manufacturer's 
copyright included a role in determining 
the circumstances under which a record 
may be performed. It became necessary 
to distinguish between normal (free) 
"private" use, and "public" performance 
for which a performance fee was 
payable to the record manufacturer.

In the intervening 50-odd years, cir­
cumstances have continued to change. 
Sound recordings have become a way of 
life; the domestic cassette recorder has 
become a standard piece of hifi equip­
ment; most homes have at least one 
television receiver and video recorders 
are currently "taking off" in the 
marketplace; video discs are only a year 
away.

Copyright law and copyright ad­
ministration has simply not kept pace 
with technology.

As one legally qualified observer 
remarked to me: "In many of these mat­
ters, one could consult half-a-dozen 
lawyers and get half-a-dozen shades of 
opinion!"

Perhaps one could add, with some 
justification, "plus half-a-dozen 
accounts!"

By way of illustration, a disc recording 
which I reviewed recently, carried a pro­
minent notice on the jacket which read 
thus:

A pilotless aeroplane, controlled by 
wireless from which an aerial torpedo can 
be released ad libitum, has been patented 
by the Mr Sperry who invented the 
gyroscope.

* ☆ ☆
A long-felt want has been filled since 

Liverpool Cable Co introduced a line of 
woven copper shielding braid. With the 
careful use of shielded leads it is usually 
possible to greatly improve the perfor­
mance of the set, particularly in the matter 
of hum and selectivity troubles.

* ☆ ☆
Police had to be called out to maintain 

order when a Boston department store 
recently began to sell television reception 
kits, which, like complete television 
receivers, are becoming more and more in 
demand as more experimentally-minded 
persons are turning their attention to this 
new art.

☆ ☆ ☆
Of about 19,000 amateur transmitters in 

America, 84 are women. Great Britain has

In these days of modern, high-fidelity 
record players, the old-fashioned spring 
phonograph seems a very primitive device. 
But RCA engineers have dug even deeper 
into the past to resurrect a hand-driven 
model!

RCA’s hand-driven phonograph is the 
product of political expediency, which call­
ed for some method of getting the Western 
viewpoint into “Iron Curtain” countries 
and jungle trouble spots.

Leaflets carried in gas-filled balloons 
have been used but have limited coverage. 
Radio, too, is a useful medium but it can 
easily be jammed by those who don’t see 
eye to eye with the Western world.

Accordingly, RCA engineers came up 
with a hand-powered phonograph, which it 
claims can be made for 50 cents or less and 
therefore delivered gratis to millions of 
potential listeners behind the Iron Curtain 
and elsewhere.

It’s message cannot be “jammed” and 
the very novelty of the device would en­
sure it being used. Even President 
Eisenhower couldn’t resist playing a record 
“for the fun of it”, according to RCA’s 

two women transmitters, and recently we 
published an article in which four 
Australian women transmitters gave their 
beautiful views.

☆ ☆ *
A prominent scientist was allowed to 

remark that the atmosphere is full of rub­
bish; and a London paper added that one 
needn’t tune in to it if one doesn’t want to.

☆ ☆ ☆
Germany’s most popular descriptive an­

nouncer is on a “reporting” tour through 
America. He describes America through a 
portable microphone-amplifier as he 
goes, and his discriptions are relayed by 
shortwave to Germany, where they are 
put on the broadcast band. Not to be out­
done, America has arranged for a series of 
Sunday descriptions from Germany, which 
will be of Hamburg Harbour, Heidelberg 
Castle, a trip on the Rhine, etc, and lec­
tures by Professor Einstein, Dr Eckener, 
etc.

☆ ☆ *
The Cardinal Archbishops and 

diplomatic representatives of the Roman 
Catholic Church have been instructed to 
hold themselves in readiness at certain 
times to receive communications from the 
Vatican shortwave station. Receivers for 
these purposes are being forwarded from 
Rome all over the world.

chief, General Sarnoff.
Special foreign-language discs had 

already been prepared for use in Burma, 
Laos, Thailand, Vietnam and elsewhere, all 
aimed at describing the freedom which is 
part of the American way of life.

☆ ☆ ☆
According to a recent announcement, 

the Royal Australian Air Force may be 
equipped with the F-104A “Starfighter”, 
claimed to the the fastest combat aircraft in 
the world. Details of the new fighter are 
given below.

Flying on “razor-blade” wings, the 
F-104A is a day-and-night fighter powered 
by the new General Electric J-79 engine, 
one of the world’s most powerful jets.

☆ ☆ ☆
Unmanned rockets equipped with TV 

transmitters would reach the Moon within 
the next four or five years, Moscow Radio 
predicts.

In a broadcast it quoted a Moscow 
Observatory lecturer saying that such 
rockets equipped with television transmit­
ters, will make possible a detailed study of 
conditions met in space flight.

The broadcast added, “As soon as the 
Moon has been explored the launching of 
manned rockets and the establishment of a 
permanent scientific station on the Moon 
will become a reality.

“A little later — between 1965 and 1970 
— exploration of Mars and Venus may be 
expected to start.”
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Microprocessors and personal computers, 
little more than a dream a few years ago, 
are now changing the face of electronics. 
This book introduces the basic concepts, 
describes a selection of microprocessor and 
personal computer systems, and details a 
build-it-yourself computer designed 
especially for beginners.
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All rights reserved. The copying of 
this recording for any reason in­
cluding private use is a breach of 
copyright laws and is strictly 
prohibited.

I rang the Record Company manager, 
whom I know personally and inquired as 
to how sure he was of his ground, in 
publishing this restriction.

"Very sure", he said.
Faced with mounting losses because of 

cassette copying, he and some of his in­
dustry associates had firm legal opinion 
to back their position. The prominent 
notice on the jacket, as distinct from the 
usual barely readible imprint on the 
label, is a conscious and deliberate effort 
to assert what he and his associates 
believe to be their rights.

However, I had firm assurance from 
elsewhere that the manufacturer's claim 
was wide open to challenge.

As a basis, this well qualified person 
pointed to provisions in the Copyright 
Act of 1968 whereby "copyright is not in­
fringed by a performance of a recording 
at any premises where people reside or 
sleep, as part of the amenities provided 
mainly for residents or inmates, or if the 
recording is performed as part of the ac­
tivities of, or for the benefit of, a club, 
society or other organisation which is 
not established or conducted for profit 
and whose main objects are charitable 
or concerned with the advancement of 
religion, education or social welfare".

(So as not to mislead, I should add that 
the exemptions do not apply if residents 
or inmates are subject to any charge, 
direct or indirect, for admission to the 
performance area. Nor do they apply, in 
the case of a charitable organisation, &c, 
if a charge is made to the admission area 
and any part of the proceeds are 
diverted to administration, &c, as distinct 
from the "purposes" of the organi­
sation.)

A LEGAL LET-OUT
But let's not get bogged down in detail. 

The aspect to which my informant was 
moving was this:

When a customer purchases a com­
mercial recording, he acquires the im­
plicit right to initiate performance of that 
recording of the particular work(s), in 
premises and situations defined as above 
by the Act, without breaching copyright.

No requirements are laid down and no 
limitations imposed on the technical pro­
cesses or equipment involved in such a 
performance.

According to my informant, it could 
logically be argued that, if he wishes to 
avoid repeated wear on the original 
recording, the owner has the right to 
make and use a taped copy as the basis 
of such performances. Provided he does 
not use the copy in situations other than 
permitted by the Act for the original,
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he/she would not be in breach of 
copyright.

If just this one point were to be sustain­
ed in court, then the blanket prohibition 
against copying, as quoted earlier, would 
have to be significantly qualified. Of 
course, once copies are made 
legitimately for private use, it becomes 
just that much harder to prevent their 
subsequent misuse.

It could well be that the same prin­
ciples would apply to the copying of pre­
recorded video tapes and in due course, 
to video discs.

But there is more to it.
In the case of Universal City Studios Inc 

v Sony (1979) US District Court Judge 
Ferguson refused to restrain the latter 
Company from marketing their Betamax 
VCR, even though all parties 
acknowledged that it could be used to 
tape copyright material off-air. His prin­
cipal finding read, in part:

Non-commercial home use recording 
of material broadcast over public air­
waves does not constitute copyright 
infringement.

While this judgement emanated from a 
US court and related primarily to video 
material from ordinary TV broadcast sta­
tions, it could be seen as persuasive in 
other countries and applicable to both 
audio and video programs. A further 
right could thus accrue to the home 
recordist — that of recording and using 
for "private" purposes material that is 
broadcast freely into his home.

If justification for this view is needed, it 
can be said that radio and television sta­
tions will have met the copyright obliga­
tions for their programs, before offering 
them freely over the airwaves.

Listeners/viewers have established 
"private" rights to all those programs in 
real time. Then why not the right to 
record them so that they can enjoy them 
later, at a more convenient time?

What if the home recordist (from disc 
or off air) lends the tape to another par­
ty, so that it is performed outside the 
recordist's own "private" situations?

That may be quite another matter, but 
it also raises another awkward question:

Does the purchaser of, even, an 
original copyrighted item have the un­
challengeable right to lend it to a friend? 
Could it not be claimed that, in so doing, 
he/she is depriving the owner of the 
copyright of a royalty payment?

Right now, on my desk, I have a book 
carrying a notice which would seemingly 
forbid me to lend it to another person 
without first obtaining written permis­
sion of the publishers.

Whoever heard of anyone being thus 
deterred from lending a book or a 
record to a friend or relative? Or of being 
prosecuted for so doing?

To get back to the real world, I refer 
again to the circular, mentioned at the 
outset, from the Audio Visual 
Distributors Associations. It talks about 
copyright ownership, prohibitions and 
penalties and, finally, "How to obtain the

Electronic anti-copying?
Despite much thought and research, no foolproof electronic system has 

emerged which can prevent the copying of either audio or video recordings. Any 
foreign signal intended to defeat copying is as likely to foul-up the perfor­

mance of a normal amplifier or TV receiver.
Some pre-recorded videocassettes use the “Kopyguard” process which 

modifies the vertical sync pulse, making copying more difficult. However 
overseas reports suggest that the original Kopyguard cassettes are unplayable 
on about 30% of TV receivers, becaue of vertical rolling

right to copy".
The last par in the circular suggests that 

advice on copyright matters can be ob­
tained from the Australian Copyright 
Council, 22 Alfred St, Milson Point NSW 
2061.

From that source, I duly obtained a 
copy of the 1980 Report of the Commit­
tee On Audio And Video Reproduction 
and Copyright. It is over 12mm thick and 
there is no way that one could sum­
marise its contents here.

However, the Introduction substantial­
ly confirms what I had already written 
before I sighted it. It makes the point that 
unauthorised copying of audio material 
"represents a major loss of income to the 
record industry, composers and other 
contributors". It goes on to suggest that 
the prospect of a similar situation in 
respect to video material "is having the 
effect of deferring the establishment of a 
pre-produced videogram industry."

Of the problem itself, the report sum­
marises it thus:

The nature and magnitude of home 
and educational audio and video 
reproduction makes it difficult and in 
some cases impossible for copyright 
owners to exercise their rights under the 
copyright law. It is apparent that the law 
does not cope effectively with the new 
technologies and this Report attempts to 
suggest improvements in Australian 
copyright law which, it seems to us, 
would be in the public interest.

In seeking practical answers, the widely 
based Committee appears to have taken 
a broad view. Again from the 
Introduction:

As in all areas of copyright law, we start 
from the premise that an effective 
copyright system is accepted to be in the 
public interest because it encourages the 
creation of works and the making of 
records, films and broadcasts. The wide­
ly held view is that within that system, 
there must be a balancing of the need's 
of the owners of copyright and those 
who use their works. All of us support 
the principles of a fair return to copyright 
owners and of access to creative works 
and to information.

Frankly, I did not have time to read and 
study every word of the report but one 
thing came through loud and clear:

The only practical alternative to moun­

ting tensions, confrontations, dilemmas 
among students and teachers, &c, is an 
arrangement of convenience:

A small percentage surcharge would 
be placed on the sale of all blank tapes, 
probably at their initial distribution 
points in Australia. This would go to a 
central collecting agency which would 
disperse the revenue to copyright 
owners on a basis to be worked out 
amongst themselves.

In return, copyright owners would ex­
tend blanket permission to individuals to 
make single copies of their material for 
private use, along the lines defined 
earlier.

The surcharge might also cover occa­
sional copies made in schools, within the 
context of individual teachers and 
classes for current-year studies.

Recording activities in a school design­
ed to build up a library would have to be 
subject to documentation and may at­
tract an additional copyright fee.

Similarly for other formalised activities.
Copying for resale would be totally il­

legal, as at present, unless covered by a 
negotiated licence.

One could foresee difficulties in the 
scheme.

The Committee mentions the possibili­
ty that the Trade Practices Act may have 
to be modified to permit such a system 
to operate.

Again, customers may object to having 
to pay a loading on tape intended for 
non-copyright recording. That objection 
could probably be overcome only at the 
expense of the whole idea.

When I started out to write this instal­
ment of "Forum", I did so with an open 
mind. Right at this moment, I can't help 
but feel that a small levy on the price of 
blank tapes would be the most equitable 
solution.

And by "small" I am talking about a 
very few percent.

It would be worth that to be able to do 
our own thing at a private level without 
pangs of apprehension, guilt, remorse, 
conscience or whatever!

In the meantime, the private copyist re­
mains vulnerable. He may be caught; he 
may be prosecuted; he may be 
punished.

Yet again, he may win the case but, I 
imagine, not without a great deal of ex­
pert legal and financial backing.
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AUDIO - VIDEO 
ELECTRONICS

HIFI • PROFESSIONAL AUDIO • ENTERTAINMENT

National opens its video campaign with
VCRs, colour cameras and large-screen TV

by NEVILLE WILLIAMS

In a tight schedule of almost "personal level’’ meetings held 
in major cities around Australia, executives of National 
Panasonic (Aust) Pty Ltd explained to dealers and to the 
technical press the Company’s big push in video for the 
’80s National believes that Australians will take to video, as 
they did to colour in 1975, and that customer emphasis will 
be on picture quality.

As distinct from the usual large scale 
trade launch, with people, products and 
provender everywhere, the current 
series of National conferences were in 
relatively low key - with Company ex 
ecutives and successive groups of 
visitors sitting around a table and talking 
about video products and their likely 
role in the Australian family situation.

Host (in absentia) was National 
Panasonic Managing Director, Harry

Yokoi, who was in Japan. His message of 
welcome was presented from tape, on a 
National (of course) TC-4500 "CinemaVi­
sion" projection TV system.

Perhaps more than any other com­
pany, National Panasonic could afford to 
bypass the usual ballyhoo, because they 
already have a clear leadership in the 
world video market. Their purpose, at 
this time is simply to emphasise the 
models that currently head-up the Na­
tional product line, confirm their supply 
and ensure that dealers around Australia 
are awake to the marketing oppor­
tunities ahead.

Some of the figures quoted were, in­
deed, startling. In 1979, sales of "home" 
video equipment in Australia — nor>-

At right: The National 
"CinemaVision" 4500 has a 
115cm (45in) diagonal screen, 
with picture projected upwards 
and forward inside the cabinet.

Below: The NV3000 portable
VCR (Right) with its mating 
MV300 programmable TV 

tuner, cum power 
supply/charger.

professional video tape recorders, video 
colour cameras and tape — added up to 
about $37 million. In 1980, the figure 
climbed to $60.7 million, up by 64%.

Estimates for the current year look 
more like $115 million, made up of 
$90m for video tape recorders, $10m for 
colour cameras and $15m for blank 
video cassettes. For 1982, the estimates 
are up a further 47% to $169m, including 
a significant surge in demand for colour 
cameras. Yet another increase of 27% is 
forecast for 1983, to a total figure of 
$314m.

These figures do not include colour TV 
receivers, antennas or other directly 
associated gadgetry, nor do they take in­
to account a likely surge in the demand

for large-screen TV systems.
The figures are based on trends already 

observed overseas and on the assump­
tion that demand in Australia will mirror 
what happened in 1975. In that year, 
Australia adopted colour TV at a time 
when most of the "bugs" had been 
eliminated, but it then proceeded to ab­
sorb colour at a higher rate, pro rata, 
than any other country had done.

A very similar situation now exists with 
video cassette recorders. Much of the 
early confusion about systems and 
models has been resolved and most ma­
jor manufacturers are now able to offer 
PAL system decks with proven perfor­
mance and the ability to meet the nor­
mal demands of Australian viewers. The 
way is therefore open to viewers to in­
vest in a video cassette recorder for fami­
ly use plus, perhaps, a camera, in the cer­
tain knowledge that they can do the job 
required of them.

A further assumption by the National 
Panasonic marketing team is that de­
mand in Australia will be responsive to
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RARE ADDITIONS FROM MARANTZ. 
SLIMLINE COMPONENTS.

Rare: very valuable.
Addictions: the things added.
Ma’rantz: a range of ultra-high 

performance Slimline Components 
which blend state-of-the-art engineering 
with operational versatility.
MARANTZ ST450 
AM/FM STEREO TUNER

Electronic Gyro-Touch tuning and 
digital display enable precise and 
speedy station selection which can be 
servo-locked for drift-free operation.
MARANTZ EQ20
STEREO GRAPHIC EQUALIZER

Beautifully styled, the EQ20 
provides highly personalised tone 
control flexibility with its ten detented 
slide controls per channel - the perfect 
finishing touch to any high quality audio 
system.
MARANTZ SC500
STEREO PREAMPLIFIER

Traditional Marantz performance 
in the all important first stage of 
amplification. Moving coil cartridge 
head-amp and different cartridge load 
inputs are just two of the comprehensive 
number of facilities.
MARANTZ SM500 
DC POWER AMPLIFIER

Perfectly complements the SC500 
and delivers 50 watts RMS per channel. 
Output is displayed on two large, peak 
responding power level meters.
MARANTZ PM350 
INTEGRATED AMPLIFIER

Bass, mid and treble controls and 
LED power level meters, combined with 
an output of 30 watts RMS per channel, 
make this the ideal amplifier for normal 
listening levels.
MARANTZ SR1100 
AM/FM STEREO RECEIVER

Slim, stylish and component width, 
the 30 watt RMS per channel SR1100 
provides a new concept in compact 
audio sophistication.
MARANTZ SD5010 
STEREO CASSETTE DECK

Forerunner to a new generation of 
superior cassette decks, the SD5010 has 
soft-touch controls, LED meters, metal 
tape facility, fine bias control and an 
electronically controlled linear skating 
mechanism operating the cassette 
drawer.

Shown are but a few of the new 
Marantz Slimline Components. If you see 
your hi-fi as an investment and, if you 
demand critical performance standards 
as well as the best value for money, listen 
to the future.

Listen to Marantz.

■VldMcl I1IX 
Now you’re listening.

Distributed by MARANTZ (AUST.) PTY. LTD. 
P.O Box 604. Brookvale. N.S.W. 2100 
Telephone: (02) 939 1900 Telex AA24121 
Melbourne (03) 329 7655 Brisbane (07) 446 478 
Adelaide (08) 223 2699 Perth (09) 276 2944



AT LAST. A RECORDING CONCEPT BIG ENOUGH 
TO CAPTURE THE COMPLETE HISTORY OF JAZZ.

A TRIUMPH OF SOUND ENGINEERING PROVIDES 
BRILLIANTLY RESTORED MONAURAL SOUND.

This is the history of Jazz as it should be written - not in 
words but in music.

Not in dry descriptions, but in the living sounds of the men 
and women who took the music of an oppressed minority, 
and elevated it to the greatest and most original musical de­
velopment of our twentieth century.

The Giants of Jazz represents years of searching for 
rare masters of original recordings, some more than 50 
years old. But finding the masters was only half the battle. 
To make this series possible, our Sound Engineers developed 
a new technique of sound restoration.

So when you 
listen to the 
Giants of Jazz, 
you will hear 
the original 
monaural sound 
quality. In mint 
condition. In fact, 
what you will be 
listening to is the history of jazz as it was being written, not 
in dry and dusty words, but in living sound.

It's a rare experience.
Louis Armstrong. Bessie Smith. Duke Ellington.

Bix Beiderbecke. Billie Holiday. Benny Goodman. Coleman 
Hawkins.The honor roll goes on to include almost ail of 
the Jazz Immortals. And each one is presented with the 
honor he or she deserves.

Individually featured in a hand­
some silver case containing three 
LP's (six sides), together with a 
fascinating background booklet, 
featuring original photographic 
and biographic material, and a 
frameable full colour portrait 
of the artist.

IV/( 0111 Cl I



LOUIS ARMSTRONG IN YOUR OWN HOME 
FREE FOR 10 DAYSI

Can you think of a better Jazzman to begin our series? 
The late, the great, the unforgettable Satchmo.

Playing the original compositions which made him the 
greatest jazz performer of all time.

When you listen to this music, you’ll hear the pain and the 
struggle, and appreciate the achievements of the man the 
world called Satchmo. “—

FREE BONUS GIFT! 
THE WHO'S WHO OF JAZZ.

The WHO'S WHO OF JAZZ, 
compiled by famousjazz authority 
John Chilton, this is the ideal refer­
ence book for thejazz fanatic and 
jazz lover alike. 368 pagescram­
med with information. And it's 
yours FREE when you subscribe.

PEC1ACLLAR B ___ ____________ _ w
I /!■—■ W M 4?» Q ■ and scratches you’dON EVER ISSLEDsr

ENJOY THESE 40 ORIGINALARMSTRONG CLASSICS.
Dipper Mouth Blues (1923). Copenhagen (1924). Cake Walking Babies 
from Home (1925). Gut Bucket Blues (1925). Cold in Hand Blues 
(1925). My Heart (1925). Heebie Jeebies (1926).Georgia Bo Bo 
(1926). Cornet Chop Suey (1926). Static Strut (1926). Wild Man Blues 
(1927). Potato Head Blues (1927).0ry's Creole Trombone (1927). I'm 
Not Rough (1927). Savoy Blues (1927). Willie the Weeper (1927). 
West End Blues (1928). Tight Like This (1928). Muggles (1928). 
Knockin'a Jug (1929). Dallas Blues (1929). Ain't Misbehavin' (1929). 
That Rhythm Man (1929). Mahogany Hall Stomp (1929). Black and 
Blue (1929). Some of These Days (1929). My Sweet (1930). Sweet­
hearts on Parade (1930). Star Dust (1931). When It's Sleepy Time 
Down South (1931). Blue Again (1931). Some Sweet Day (1933). Song 
of the Vipers (1934). On the Sunny Side of the Street (1934). Jubilee 
(1938). When the Saints Go Marching In (1938). 2:19 Blues (1940). 
Marie (1940). Pennies from Heaven (1947).That's For Me (1950).

A GUARANTEE FROM EARL'FATHA HINES.
Earl Hines actually played In a recording featured on this 

set. In his words: "Back in Chicago, in 1928,1 recorded a tune 
called “West End Blues” with Louis Armstrong and other fine 
musicians. Now - after 50 years - 1’vejust heard that record-

ing again...remastered from the original for the 
Louis Armstrong album from TIME-LIFE 
RECORDS' GIANTS OF JAZZ. I could hardly 
believe my ears! The sound quality is actually 
better on this recording than when the music 
was first issued. Clearer...more brilliant...yet

without those pops, hisses

TIME

RECORDS

Bankcard. Carte Blanche or Diners Club facilities are available.) 7966.02

Postcode

(No orders can be accepted without a signature.)Signature

Of INTEGRITY \My account No. is:

SignatureExpiry date

LIFE

I agree to be charged on my American Express □ Bankcard □ Carte Blanche □ Diners Club □ monthly 
statement. (Please indicate which card.) z'i,

MAIL TO FREEPOST 4,TIME-LIFE RECORDS 
BOX 3814. GPO SYDNEY 2001. No stamp required.

YES! Id like to audition LOUIS ARMSTRONG in the GIANTS OF JAZZ series 
at home free for 10 days. Please send this three-record album and the 368-
page WHO'S WHO OF JAZZ book to me for 10 days free audition. If I decide to keep LOUIS 

ARMSTRONG, I will pay the invoice accompanying the album for the subscription price of $21.95 (plus $2.00

Name (please print)

Address

Telephone ____________
*Postage and handling charge subject to change.

FREE
EXAMINATION

COUPON. J
k HEAR THE ORIGINAL LOUIS 
‘ARMSTRONG FREE FOR 10 DAYS

postage and handling*) and the WHO’S WHO OF JAZZ book is mine to keep for no extra cost. I will then 
receive further albums in the GIANTS OF JAZZ series approximately one set every other month: each for 10 
days free audition and each at the same subscription price.There is no minimum number of albums I must 
buy and I may cancel my subscription at any time simply by notifying you. If I do not choose to keep LOUIS 
ARMSTRONG and the accompanying book, I will return them both within 10 days, my subscription for 
further albums will be cancelled and I will be under no further obligation whatsoever. (American Express.

Criin Kin A1A1AJ Time-Life International Proprietary Limited.
IMv lYlUHtl HUW. Philips Building. Blue Street. North Sydney 2060.



What’s new 
in cassette decks 

at Sansui?
For starters, you won't find any belts, cams or 

gears in the capstan drive system of the new 
D-550M cassette deck. They've all been eliminated 
in the name of speed precision and transport 
reliability.

This simplified transport utilizes a newly-devel­
oped direct-drive motor for capstan drive. A built-in 
FG (Frequency Generator) Servo system regulates 
it with unerring electronic accuracy while a com­
pletely independent second motor drives the reels. 
It's no wonder the wow and flutter specification 
of the D-550M is one of the lowest in its price range 
—less than 0.035% (WRMS).

Another new feature is the Dyna-Scrape Filter 
(pat. pend.) that reduces undesirable modulation 
noise caused by tape vibration at the heads.

The three-head D-550M uses a combination

Rec/Play head for no-compromise performance. 
Each head has its own amp (complete with a Dolby* 
noise reduction circuit) to enable you to monitor 
recordings as they are being made, Dolby-encoded 
if you wish.

Sansui gives you other features, some new, some 
great: backlit light-touch, logic-controlled transport 
buttons, selectable automatic modes, bias fine 
adjustment and LED peak level meters with peak 
hold, much more.

So whether you opt for the 3-head D-550M or the 
almost as capable 2-head D-350M, you're getting 
the newest and best in advanced Sansui tech­
nology, convenience and sound quality. And that's 
what counts.
(Black finished versions also available.)
'Dolby is a trademark of Dolby Laboratories.

SANSUI ELECTRIC CO., LTD. 14-1 Izumi 2-chome, Suginami-ku, Tokyo 168 Japan
VANFI (AUST.) PTY. LTD. 297 City Road, South Melbourne, Victoria 3205, Australia Tel: 690-6200

283 Alfred Street, North Sydney, N.S.W. 2060, Australia Tel: 929-0293



performance and facilities, rather than 
simply to price.

As an indication of this, NPA Deputy 
Marketing Manager Peter Lee pointed to 
their NV7000A VCR (Video Cassettee 
Recorder) which boasts top video quali­
ty, Dolby sound recording, and an im­
pressive array of control facilities. It has a 
recommended retail price of $1500 
(somewhat less if you shop around) but, 
despite this, it has been on "waiting list" 
ever since its release, some months ago.

Hence National's current philosophy, 
expressed both in the products coming 
from Japan and in their Australian 
marketing emphasis: why cut corners to 
achieve lower prices, if you don't have 
to?

Quite obviously, the National team 
was keen to avoid any prolonged discus­
sion about competitive recording 
systems. It was conceded that customers 
may raise the question but too much 
emphasis on the past could needlessly 
cloud the present.

The simple truth is that the Australian 
scene is currently dominated by two ma­
jor systems, botn of them developed in 

Japan: VHS and Beta. Unfortunately, they 
are incompatible because of differences 
in the cassette design, and further dif­
ferences within the decks themselves. A 
VHS cassette cannot be played on a Beta 
type deck, and vice versa.

Claims and counter-claims are made by 
the various manufacturers but the poten­
tial performance available from the 
respective systems is directly com­
parable, as also are the controls and 
facilities which can be provided.

In both cases, what the customers gets 
in terms of refinement and facilities is 
what they are prepared to pay for.

At the same time, National was very 
happy to be identified with the VHS 
system, as originally developed by an 
associated company, JVC. It was also im­
portant to stress that the VHS system 
was in a clearly dominant position in the 
world video market.

What about all the talk overseas of 
decks with optional half-speed facilities 
and extended playing times? Would such 
models be likely to appear on the 
Australian market, to confuse the issue?

Mike Elboro, who heads up the Na­

tional video marketing group, doubted 
that there would be much pressure, for 
the time being, to market two-speed 
decks. He claimed that most of the im­
petus for the multi-speed option had 
arisen from the early generation NTSC 
equipment, in a period when limited 
playing time was a significant problem.

With the latest cassette now available, 
the current generation of PAL standard 
VHS desks could offer up to four hours 
continuous playing time at normal tape 
speed, and with no risk of diminished 
performance in respect to either video 
or audio. Having in mind earlier remarks 
about customer concern with quality, he 
felt that there would be considerable dif­
fidence about compromising the end 
result for the sake of a record/replay 
time extended beyond four hours.

As it stands, said Mike Elboro, the 
system is highly compatible with the 
Australian PAL television system. TV pro­
grams can be recorded off air and 
reproduced through the domestic TV 
receiver with virtually no discernable 
change in either picture quality or sound 
quality.

Priced at about $300 below its “big brother” NV7000A, 
the NV2000A falls somewhere between fully-optioned, top- 
of-the-line VCRs and budget-priced models. Its styling is ac­
tually very similar to that of the NV7000A and it uses similar 
internal “works”. Dimensions are the same at 480(W) x 
136(H) x 365(D)mm, but it is somewhat lighter at 10kg. 
Power consumption is a very modest 35W.

The NV2000A has a built-in RF preamplifier, which of­
fers additional gain and makes the antenna signal available 
both to the VCR tuner and the TV receiver. Both can operate 
simultaneously but independently, if desired. The VCR’s 
own tuner is an 8-channel, pushbutton varicap system, in­
corporating automatic frequency control and covering both 
VHF and UHF. Preset tuning adjustments are readily ac­
cessable under a hinged lid and, by observation, tuner per­
formance is excellent. As currently supplied, RF output from 
the VCR is switchable between Australian channels 0 and 1.

The RF preamplifier is operative whenever the VCR is 
plugged into a live power point, as is the 24-hour digital 
clock, showing day, hours and minutes. The clock also func­
tions as a timer, which can be preset to record any program 
within the following 1 4 days, or the same program each day 
for up to 14 days. The programming routine is simple, once 
you get the hang of it, and does not interfere with normal use 
of the TV receiver. A normal tape counter is provided which, 
if used systematically, permits the user to keep track of 
where everything is on the cassettes.

The top-loading cassette mechanism is very smooth and 
will accommodate all standard VHS video cassettes, in­
cluding the latest four-hour types. Touch buttons provide: 
rewind, stop, fast forward, play, record and pause — the lat-

The National NV2000A 
. . works very well”

To assess, at first hand, the utility of a medium­
price video cassette recorder, I set up a National 
NV2000A VCR alongside the domestic TV 
receiver, with the idea of using it in a family situa­
tion, as might any typical (and casual) TV viewer.

ter providing a freeze frame effect on replay. In addition, a 
quick/slow button permits replay (without sound) at five- 
times or one-fifth normal speed. No video or audio signal ad­
justments are provided — or necessary — for either record 
or replay, signals in and out being “tailored” automatically to 
optimum.

As distinct from recording off air, the NV2000A can be 
used with a colour video camera, inputs being provided for 
video, audio and camera control. However, my main con­
cern was with recording off air.

How did the deck work? In three words: very well in­
deed. While recording must produce some loss of definition, 
some increase in “noise” and some colour shift, none of 
these effects were at all apparent. For all practical purposes, 
the final picture was "as broadcast”. The same could be said 
of the sound, as heard through the TV loudspeaker.

As is normal with VCRs, the freeze frame mode showed 
some streaking and jittering, as did the five times fast/slow 
modes, but they readily allow users to pick their way through 
the tape or to skip through adverts, as the case may be. 
However, in the most common role of recording shows for 
viewing at a convenient time, and thereafter to be erased, 
facilities like this are of of secondary importance, anyway.

In summary, for the viewer whose prime requirement is 
to timeshift programs for more convenient viewing, or to 
make a few tapes for use in longer term, the NV2000A will 
do the job without fuss and without any apparent loss of 
quality.

For further details of the NV2000A or other video pro­
ducts inquire at National dealers around Australia or to: Na­
tional Panasonic (Aust) Pty Ltd, 95 Epping Rd, North Ryde 
NSW 2113 (WNW).
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CONNECTORS & ELECTRONIC 
COMPONENTS

Superb quality and reliability 
from one of the oldest and most 
experienced manufacturers in 

the USA.

QG Audio Connectors 
Die Cast Shell, PA & General 

Applications 
Available Nickel or Mat Black

QGP Professional Audio, Non- 
Reflective Vet-Tone Finish, Positive 

Ground, Die Cast Zinc Shell

Phono Plugs, Available Plastic or 
Brass Handle, Wide Range of 

Configurations

Coming to the actual equipment in the 
National range, the top-of-the-line 
NV7000A has already been mentioned. 
It is claimed to be the most compact, full 
facility deck available, featuring a die­
cast chassis for rigidity and four quartz 
locked direct-drive motors for speed 
precision. Heads are of hot press ferrite.

Features include a moisture indicator, 
counter/memory system, clock/timer 
with battery back-up, 12-channel 
VHF/UHF touch tuner, 14 day/8 program 
timer, auto editing, auto rewind, double 
Dolby audio noise reduction, auto still 
compensation, and so on.

Optional full-function remote control 
units are available, one cord-connected, 
the other using infrared. In addition to 
channel change, the units offer full tape 
control: record, play, fast forward, re­
wind, stop, pause, review (x9), cue (x9), 
half speed play, double speed play, still 
and still advance. For more details than 
that, best you get a brochure!

For those who may baulk at the high 
cost of the NV7000A VCR, National are 
now offering the NV2000A retailing at 
about $300 less (rrp $1200, somewhat 
less if you shop around).

To create the margin, National have 
omitted some of the user "frills", notably 
the elaborate remote control options 
and the very comrehensive 14 Day/8 
program facility. But the basic structure 
and circuitry of the deck is similar so that 
the quality of the video replay is virtually 
identical to that available from the top- 
of-the-line NV7000A. (We have more to 
say about the NV2000A elsewhere.)

Both the NV7000A and NV2000A can 
operate with video cameras but, for 
those who want to use a video camera 
in the roving, outdoor manner, National

The middle-of-the-range National 
WV-3000 colour camera, claimed to be 
the most compact and lightweight 
available with built-in electronic 
viewfinder, colour correction unit and 
boom microphone.

offer their NV3OOO/NV3OO combination.
The NV3000 is virtually the record/play 

section of an NV2000, proportionately 
reduced in size, fitted with a carrying 
handle and provided with facilities for 
12V DC operation, at a very modest 5.6 
watts. Assuming one spare rechargeable 
battery pack, it offers up to two hours of 
continuous outdoor recording from 
camera.

For use in the home situation, the 
NV3000 can be mated with a matching 
NV300 programmable TV tuner similar 
to that in the NV7000 VCR. The tuner in­
cludes provision to power the NV3000 
deck and to re-charge the batteries 
automatically. It thus doubles as a com­
plete home VCR system.

If the tuner is not required, an NV-B30 
power supply/charger is available for 
home use.

Australian HiFi & Video Shows

AUSTRALIAN DISTRIBUTORS

MELBOURNE
7 Essex Road 
Mt Waverley, 3149 
Tel: 277 5311

BRISBANE
394 Montague Road
West End, 4101
Tel: 44 6328

For the first time the words "& Video" will appear in the 1981 series of "Australian 
HiFi & Video Shows". VCRs, wide-screen TV, portable TV cameras, &c, will feature 
alongside the latest model audio systems ranging in price from $400 to $10,000. The 
first show in Sydney will also see the debut of the mobile "Century of Sound" music 
museum, pictured above. The Sydney show will be at Shore Motel at Artarmon: luly 
3 noon to 10pm; luly 4 10am to 10pm; luly 5 10am to 6pm. Adelaide will follow at 
The Town House, Hindley St: Aug 21 noon to 10pm; Aug 22 10am to 10pm; Aug 23 
10am to 6pm. The Melbourne show at the Southern Cross Hotel will be the largest of 
the series: Sept 11 noon to 10pm; Sept 12 10am to 10pm; Sept 13 10am to 6pm.

JP Series — Modular Jack Panels, 
Black Anodised Up to 40 

Configurations

AUDIO TELEX 
COMMUNICATIONS 

PTY LTD
SYDNEY
1 Little Street 
Parramatta, 2150 
Tel: 633 4344
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At 6kg (with battery pack) the NV3000 
is in no sense a lightweight portable unit 
but National emphasise its multi-role 
design, and the fact that it uses standard 
VHS cassettes will full colour 240-line 
resolution.

Three separate cameras were on 
display and recommended for use with 
the various VCRs.

At an RRP of $1600, the WV-32OO is in­
tended for the "neo-professional" en­
thusiast. It has adjustable handgrip and 
shoulder mount, 6-times zoom/macro 
lens, detachable electronic viewfinder 
with instant playback provision, 
backlight and colour correction, boom 
microphone, automatic iris, external mic 
input and ratings of 100 lux/43dB/240 
lines.

The WV-3000 camera retains the elec­
tronic viewfinder, and the 100lux/240 
line rating but is structurally simpler with 
F1.8 lens, 3-times manual zoom and pro­
vision for external microphone. RRP is 
$1300.

The WV-2600 is claimed to be the 
lightest available video colour camera, 
weighing only 1.4kg. It has a through- 
the-lens viewfinder, auto iris, 100 lux 
rating, F1.8 zoom lens, 240-line resolu­
tion with 45dB S/N, built-in and external 
microphone provision and sky filter. RRP 
is $1100.

Demonstrated at the conference, the 
cameras were able to produce 
recognisable pictures in an hotel suite lit 
only by a couple of table lamps. The 
light intensity was far lower than would 
be the case in any ordinary domestic 
situation.

To display the pictures during the 
demonstration a TC45OOA "CinemaVi- 
sion” receiver was used, facing across 
the room from one corner. It takes the 
form of a tall, single unit cabinet, inside 
which the image is projected upwards 
from floor level, on to a 45-degree mir­
ror and thence to the rear of a translu­
cent screen. It allows comfortable view­
ing of tapes or TV broadcasts in a large 
room but, at around $4000, it calls for an 
appropriately large bank balance.

If you want still bigger and still better, 
you could consider the TC6200A 
CinemaVision receiver at around $5000!

As a mere editor, I would have been 
much more interested in the VZHT8, at 
around $180: an optical box of tricks on 
a stand which can accept the image from 
a slide or movie projector and feed it in­
to a video camera. That way, you can 
transfer your slides and/or films to video 
tape for fuss-free viewing.

In brief . . .
CONCEPT AUDIO PTY LTD have an 

nounced a new Mark II model of the 
well-known Pixall record cleaning 
device. Essentially a roller, coated with a 
special adhesive tape, it is claimed to 
remove particles lodged in the groove, 
as well as from the surface. RRP is 
$19.95. Details from Concept Audio Pty 
Ltd, 22 Wattle Rd, Brookvale NSW 2100. 
Phone (02) 938 3700.

HIFI-STEREO ON THE MOVE ...
In a climate of elaborate, high-technology products, it is interesting 
to see the mushrooming of a quite different hifi sub culture — the 
use of small go-anywhere stereo players which can provide high 
quality music for one or two people through very lightweight 
headphones.

In Japan, the fad was triggered by 
the release of Sony’s “Walkman”, and 
an array of comparable models soon 
appeared on the market.

In Australia, Toshiba stirred a lot of 
interest with their KT-S2 player, 
reviewed in our February ’81 issue. 
Like Sony’s “Walkman” it could play 
stereo cassettes but it also provided a 
plug-in tuner capable of picking up 
stereo FM radio.

National’s new RS-J3 "Stereo 
Sound Machine” follows the original 
cassette-only concept and was 
photographed, as above, while the 
model was roller skating. National 
stress, however, that it has provision

AND “FM STEREO BOY”
A completely different approach to 

personal stereo listening is 
represented in the “FM Stereo Boy”,

for “Line Out” and DC input, so that it 
can double as an extra tape source for 
a domestic amplifier system. RRP is 
$149.

The HC-300S from Sydney-based 
Hanimex Pty Ltd (pictured below) is 
also for cassette playback only but it 
has provision for two sets of head­
phones. Like the National RS-J3 and 
Sanyo’s M-5550, pictured in the April 
issue, the Hanimex HC-300S has an 
in-built microphone that can monitor 
conversation without having to remove 
the headphones. The price is $99.00. 
National RS-13 Stereo Sound Machine
Hanimex HC-300S Stereo Player y

pictured below, which has just been 
released in Australia. It has no provi­
sion for cassette replay but depends 
for its music on the FM stations. The 
distributors emphasise that battery 
running costs are only a fraction of that 
for a cassette player. It operates from 
three AA (penlite) cells.

The FM Stereo Boy is finished in 
metallic blue and comes with a protec­
tive pouch and an easily fitted belt clip. 
Two pairs of headphones can be 
used.

Tested in the Sydney area, the unit 
gave excellent results, using only the 
antenna wire which is incorporated in 
the headphone leads. FM Stereo Boy 
is distributed by Digidial Pty Ltd, Suite 
1903 Plaza Tower, 500 Oxford St, 
Bondi Junction, NSW 2022. Phone 
(02) 387 5786. Recommended price 
is $69.95.
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A pro doesn’t 
fiddle on stage.

The crackle and hum of a loose 
audio connector is a pain for any 
performer. Especially when he’s up 
on stage trying to give his best— 
and he has to keep running back to 
his amp to wiggle and fiddle a 
loose-fitting plug.

The Swiss attacked this 
problem and produced the superb 
range of connectors from Neutrik 
(pronounced NOY-TRICK).

They’re built as solidly as a 
bank vault, as precisely as a 
Swiss watch.

The pins are anchored in high- 
temperature-resistant materials.

Once they’re plugged in, they 
stay in. They are completely

NEUTRIK AUDIO CONNECTORS
Compatible with all XLR-type connectors in 3-, 4- and 5- pins.

R. H. Cunningham import some of the world’s 
finest audio products —like Sennheiser 
microphones and headphones; radio mikes; 
voice synthesiser; loudspeakers—and more. 
Post this coupon for our Professional Audio 
Products Catalogue — free.

Name..................................................
Address..............................................

Are you a Musician/Engineer/Educator/ 
Broadcaster/ Hi Fi Enthusiast/Other: 

isolated, to substantially reduce 
microphone noise.

The cable is tightly gripped, 
to withstand 100 lbs. of stress. Yet 
they’re simply made and quick 
to assemble.

Yes, they do cost more than 
other connectors. But when you’re 
up on stage and totally reliant on 
your equipment—the few extra 
cents won’t matter a crotchet.

I Audio equipment for professionals 
■ 146 Roden Street, West Melbourne, 3003.

B&B/RH136/AMJ 4-8 Waters Road, Neutral Bay, N.S.W., 2089.
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SANYO AUSTRALIA PTY LTD have an­
nounced a group profit of $3,131,937 for 
the 12 months of November 30, 1980. 
The turnover of $110 million was 30% up 
on the previous period. Director and 
General Manager Mr R. Matsunaga 
described the result as very satisfying 
and paid tribute to company staff. Com­
petition will be fierce from here on, he 
said, but Sanyo will counter this with ag­
gressive promotion and advertising.

ALLSOP TAPE HEAD CLEANERS
Whether used for audio, video or data storage, a potential bugbear 
of any tape system is fouling of the heads by particles scuffed from 
the tape. Responding to the problem, Allsop Automatic Inc have 
come up with novel head-cleaning devices for audio cassette decks 
and VHS-style VCRs.

PEPPER STUDIOS have just invested $1 
million in a new studio complex in 
Adelaide — at 65 North Terrace, Kent 
Town. They are looking for a significant 
expansion in their radio, television and 
film work. Studio A is equipped with a 
24-track computerised sound recording 
facility, while studio B has a 16-track 
facility. The two can be interlocked, 
however to provide up to 40 channels. 
The studio complex retains the 
"atmosphere" of its 1930-era buildings 
but has been completely renovated and 
air-conditioned to modern standards.

VIDEO CLASSICS have released a new 
low cost system for labelling videotapes, 
ensuring a neat, professional look. The 
new "Video Organiser" kit retails for 
$10.95 and contains 20 vinyl sleeve 
covers, plus two sheets of vinyl lettering 
and borders. A range of colours is 
available. A lettering guide and tool is 
supplied, plus instructions. Details from 
Video Classics, 64 Arthur St, North 
Sydney 2060. Phone (02) 92 6400.

TDK Metal Tapes

TDK (Australia) Pty Ltd have reduced 
the price of their "metal" cassettes 
which, they say, "have an outstanding 
capacity to record high level signals 
without risk of tape saturation or 
distortion". The "MA-" cassette, in 
precision moulded shell (top) now retails 
for $8.50 for the MA-C60 and $10.95 for 
the MA-C90. The MA-R cassette, with 
diecast metal housing (bottom) is much 
dearer at $12.20 and $15.72. Details 
from TDK (Australia) Pty Ltd, 4 Dowling 
St, Woolloomooloo, NSW 2011.

The audio cassette cleaner uses a 
standard cassette moulding which is 
intended to fit into the cassette com­
partment of a normal deck. An internal 
wheel engages the take-up spindle 
and is driven, when the deck is switch­
ed to “Play" mode. In turn, the wheel 
drives a lever system which causes a 
felt pad to brush to and fro across the 
face of the record/play head.

At the same time, a second, spring- 
loaded felt pad presses against the 
capstan, with the idea of removing any 
accumulated deposit.

A small bottle of head cleaning fluid 
is provided in the blister pack, along 
with the cassette mechanism; the fluid 
contains isopropyl alcohol and freon 
TF. The instructions suggest that two 
to three drops should be applied to 
each felt pad and the mechanism 
allowed to operate in the deck for 20 
to 40 seconds.

The makers claim that the use of felt 
pads ensures that the unit will not con­
tribute to head wear, as might be the 
case with harsher cleaning tapes.

However, they also point out that 
the current model is suitable only for 
machines with a single R/P head.

It is being sold through hifi and tape 
outlets and retails for around $7.95.

FOR VHS CASSETTES
The head cleaner designed for VHS 

video cassette recorders is also 
assembled inside a normal cartridge 
moulding. When loaded into a deck in 
the play mode, a ribbon of chamois 
leather is drawn into the machine in the 
same manner as the actual video tape. 
The spinning heads rub against the 
chamois for about five seconds, after 

which the deck switches off auto­
matically.

A stationary pad of felt meanwhile 
removes unwanted pollutant from the 
capstan and pinch roller. A bottle of 
head cleaning fluid is provided for 
moistening both the leather and the 
felt.

It should also be mentioned that 
VHS deck manufacturers, as a group, 
have questioned the validity of this and 
other head cleaning devices. They 
maintain that, if the user sticks to top 
quality cassettes, frequent head 
cleaning should not be necessary. 
Where problems are encountered, the
Left: The audio cassette head cleaner
Below: For VHS type video

job should be done by a qualified VHS 
service technician.

By way of rebuttal, Allsop represen­
tatives say that, in the real world, 
cassette users do unwittingly play bor­
rowed or hired cassettes that are sub­
ject to oxide shedding. In cases like 
this, regular use of the Allsop cleaning 
unit can pick up the deposits before 
they have a chance to build up on to a 
scale that might necessitate formal 
service.

Recommended retail price for the 
VHS head cleaner is $34.95 and it is 
normally available through outlets 
handling video recording equipment. A 
model for Beta type decks is being 
designed but it is not yet available. The 
sole Australian importer for Allsop tape 
head cleaners to this country is; Com­
munications Power Inc (Aust) Pty Ltd, 
PO Box 246, Double Bay, NSW 
2028. Phone(02)357 2022.
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D IRVING ELECTRONICS
425 HIGH STREET, NORTHCOTE 3070. MELBOURNE, VICTORIA.

S100 COMPUTER PRODUCTS
16K EPROM CARD-S 100 BUSS

$89.50
KIT

BLANK PC BOARD

$45
USES 2708 s!

Thousands of personal and business systems around the 
world use this board with complete satisfaction. Puts 16K 
of software on line at ALL TIMES! Kit features a top quality 
soldermasked and silk-screened PC board and first run 
parts and sockets. Any number of EPROM locations may 
be disabled to avoid any memory conflicts. Fully buffered 
and has WAIT STATE capabilities.

16K STATIC RAM KIT-S 100 BUSS

KIT $189
A&T $219

KIT FEATURES

2

3

5

6
7
8
9

10

Addressable as four separate 4K Blocks 
ON BOARD BANK SELECT circuitry (Cromem­
co Standard) Allows up to 512K on line 

Uses 2114 (450NS) 4K Static Rams 
ON BOARD SELECTABLE WAIT STATES 
Double sided PC Board with solder mask and 
silk screened layout Gold plated contact 
fingers

All address and data lines fully buffered 
Kit includes ALL parts and sockets 
PHANTOM is jumpered to PIN 67
LOW POWER under 1.5 amps TYPICAL from 
the +8 Volt Buss

Blank PC Board can be populated as any multi­
ple of 4K

BLANK PC BOARD W DATA $49
LOW PROFILE SOCKET SET $22

SUPPORT IC'S & CAPS $29
ASSEMBLED & TESTED-ADD $30

OUR #1 SELLING 
RAM BOARD!

ITOH Model 8300 PRINTER
$790.00 plus 15% sales tax

This 80-column printer provided quiet operation, making it suitable for use in offices, 
classrooms and homes. Specifications include 125cps, 60 lines per minute, paper loading 
from bottom or rear and Centronics-compatible, parallel interface.
A bidirectional, dot matrix impact 
printer with a print head designed for 
100% duty operation, assuring a 
print life that exceeds 1OO million 
characters. The precision sprocket­
feed mechanism permits printing 
forms from 4’/a to 9’/a inches wide. A 
96 ASCII character set prints in up­
per and lowercase with the added 
capability of producing double-width 
fonts in boldface. The vertical format 
unit provides preprogram- 
med/programmable tab positions, 
top of form and bottom of form for 
complete formatting capabilities.

ETI636 7 SLOT MOTHERBOARD WITH ACTIVE TERMINATION 
Kit of Parts $89.00. Assembled and tested $115.00, inc tax.
RITRON COMPUTER GRADE POWER SUPPLY: +5V Reg, 10A, 
± 16V Unreg. Kit of parts $79.95 inc tax A&T $99.95 inc tax
Write for list of other power supplies. Tax free prices also available.

Please debit my Bankcard. EA 6,81

Bankcard No.
Expiry Date
Name
Signature

32K S-100 EPROM CARD
NEW!

$99.95
KIT 

USES 2716’s 
Blank PC Board — $55 

ASSEMBLED & TESTED 
ADD $30

SPECIAL: 2716 EPROM’s (450 NS) Are $8 EA. With Above Kit.
KIT FEATURES:

2.

3.
4.

Uses +5V only 2716 (2Kx8) 
EPROM's.
Allows up to 32K of software on 
line?
IEEE S-100 Compatible.
Addressable as two independent 
16K blocks.

5. Cromemco extended or Northstar 
bank select.

6. On board wait state circuitry if

7.

8.

9.
10.

12.

needed
Any or all EPROM locations can 
be disabled.
Double sided PC board, solder- 
masked. silk-screened.
Gold plated contact fingers.
Unselected EPROM's 
automatically powered down for 
low power
Fully buffered and bypassed.
Easy and quick to assemble.

16K STATIC RAM SS-50 BUSS
PRICE CUT!

$199 KIT 
A&T $219

FULLY STATIC 
AT DYNAMIC

PRICES

•e

ËIZ33ESËEEIIIIRI

FOR SWTPC
6800 BUSS!

KIT FEATURES
Addressable on 16K Boundaries
Uses 2114 Static Ram
Runs at Full Speed
Double sided PC Board Solder mask and 
silk screened layout Gold fingers
All Parts and Sockets included
Low Power Under 1.5 Amps Typical

BLANK PC BOARD —$45 COMPLETE SOCKET SET — 
$22 SUPPORT IC'S AND CAPS — $45

AVAILABLE AGAIN

16K Dynamic Ram Board 16K Dynamic RAM Board assembled and tested:
Fully Expandable to 64K Special $269 plus tax (2mHz), $299 plus tax (4mHz)
Assembled, tested and guaranteed This must be the best offer available on quality tested 
$100 Compatible dynamic RAM boards.

32K Assembled and tested

48K Assembled and tested

64K Assembled and tested

S309 plus tax (2mHz) 
S339 plus tax (4mHz) 
S349 plus tax (2mHzj 
S379 plus tax (4mHz)
S389 plus tax (2mHz) 
S419 plus tax (4mHz)

General enquiries (03) 489-8131. Mail order enquiries (03) 481-1436. Ritronics Wholesale (03) 489-7099.

Prices current till May 15, 1981. 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. MAIL ORDERS PO BOX 135, Northcote, Vic 3070. Minimum 
pack and post $1.



Blue 
White 
Yellow
Red

$24 99
24 99
24 99
24 99

• 025“ square posts 
•Built-in cut off
• Includes 50 ft. wire

just wrap
pointto-po>nt 
No (tripping

JUST WRAP Replacement Wire
R JWB 
RJWW 
R JW Y 
R JW R

Blue 
White 
Yellow 
Red

50 «1
S4 99

4 99
4 99
4 99

4116 RAMS $3 00
2114 RAMS 2.90
2708 EPROM 6.90

.. 2.50
555 s 10 up 2 90
BD139 10 up 5 50
BD140 10 up 5.50
SC141D 10 up 1100
SC151D 10 up 21.10
RED LEDS 10 up 1 40
RED LEDS 100 up 11.00
YELLOW LEDS 10 up .. .. 2 30
8 PIN l/C SKTS 10 up 2 00
BC548 0 1 5 ea
BC549 0 19 ea
MJ802 3 60
6.800/50V CAPS (LUG) 4 50
5.600/40V CAPS (PCB) 1 90

COMPUTER COMPONENTS
Attention Sorcerer & TRS 80 owners. Memory expansion 
kits available. We also offer full service on the popular com­

puter projects and systems.

SPECIAL 4116 RAM OFFER 
8 OFF PRIME SPEC 4116 l/Cs $23.00 

16 4116s for $40.00

STATIC RAM KIT 16K S-100 
2114 $2.90; 2716 $11.00; 2708 $6.90

SOAR 
MODEL 501A

CLAMP
DIP PLUGS
Ideal for use with flat 
ribbon cable or to 
mount components on
14 pin $1.20 24 pin $1.20
16 pin $1.40

COMPUTER
COOLING FANS

METER
MODEL YF-700

(Midscole 2OOÍ2)

was $49.99
NOW ONLY

$43.55

4 digit large LED display.
Add $3 P&P and certified 
mail for specs. $79

10 TURN POTENTIOMETERS
Stock resistance values

5OR. 100R. 2OOR.
5OOR. 1K. 2K. 5K.
10K. 20K. 5OK, 
100k

Spectrol model 534 '4" shaft 
Price 1—9 $8.50

10 + values may be mixed $7.90

EPROM PROGRAMMER KIT
Kit of parts as featured in Electronics 
Australia July, 1980. Programs 
2708, 2716 and 2532 Use with 
TRS80. Sorcerer, and Compucolor 
Kit does not include connector from 
the programmer to computer.
Complete Kit $72.49
Kit without case $59.99
Pack and post $2.50

DIG CAPACITANCE METER
Kit of parts featured in Electronics 
Australia March, 1980. Four digits.
Complete Kit $52.49
Kit without case $39.99
Pack and post $2.50

sg!
2x3

Muffin fan 4H" square
110V
240V

$39.50
$26.50

Top of 
Voltage 
Current 
300A.

the range model 
150V 300V 600V
6A 15A 60A 
Resistance

SCHUGART SA 400
5in Minifloppy Drive

$399 00 Tax Inc
$347 00 ex

AC
AC

150A
5kfì

RITRON COMPUTER GRADE P/S
+ 5V reg 10a 16V unreg (a 1A

KIT $79 95 me
Built and tested $99 50

ETI636 MOTHERBOARD 
7 Slot Motherboard $90.00 
Built and Tested $1 20.00

ACTIVELY TERMINATED

INTERSIL LCD $34.50

3'4 DIGIT PANEL METER KITS
Build a working DPM in Ya-hour with 
these complete evaluation kits
Test these new parts for yourself with in- 
tersil s low cost prototyping kits com­
plete with A/D converter and LCD dis­
play (for the 7106) or LED display (for 
the 7107) Kits provide all matrials in­
cluding PC board, for a functioning panel 
meter ICL71O6EV (LCD)

Please debit my Bankcard. EA 6/81
Bankcard No..............
Expiry Date

nww; Name§ Signature

POWER TRANSFORMERS
SPECIALLY DESIGNED FOR 

MICROCOMPUTERS

• Good regulation electrostatic shield

RI 810
8V@ 10A2x 15V@ 1A $24.50

• RI 820 8V Is 20A 15V (s 1A 
15V fe 3A $35.50

20 TURN 
CERMET 
TRIM POT

SPECTROL 43P 
ACTUAL SIZE

STOCK RESISTANCE VALUES 
10R. 2OR. 50R. 100R. 200R. 500R. 1 K. 
2K. 5K. 1OK, 2OK. 5OK. 100K 200K 
500K. 1M, 2M
1—9 $1.40
10—99 $1.30
100 $1.20

Values may be mixed.

Hexadecimal Keypad
$24.50/each

1 9-key pad in­
cludes 110 keys 
ABCDEF and 2 
optional keys and 
a shift key

Ideal for dream 
project

MULTIDIAU

Dials to suit 10 T Pots 
Model 21 1.8" dia 
Model 16 9" dia
Model 18 1" x 1 75" dia

$16.50 
$12 50 
$20 60

Range of larger fans available Send for 
details

cermet tingle 
TURN TRIM POT
Spectrol model 63 P 

ACTUAL SIZE

STOCK VALDES
10R. 20R. 50R. 100R. 200R, 500R. 1 K.
2K. 5K. 10K. 20K. 5OK. 2OOK, 500K. 
1M. 2M

1 9 $1 00
10—99 090
100 080

Values may be mixed.

PC EDGE CONNECTORS

S8.50
$6.90

S100 gold plated wire wrap
S100 solder tail
D2 Motorola bus
43/B6 solder tail
43/86 gold plated wire wrap

$8.50
$10.50

HAVE YOU 
BUILT A 

DREAM YET!
ELECTRONIC AUSTRALIA 

MICROCOMPUTER PROJECT

Kit for main board (including 

programme 2708) $109.00
Also available re-designed 

6802 PCB
PCB (Fibre glass) only 
2708 programmed

Key Pad 19 Keys 

Kit (less key pad) 

PCB for power supply

$11.90
$10.90
$15.50
$24.50

$94.00
$3.50

Prices subject to change without notice. Send 60c and SAE for free catalogues. 
MAIL ORDERS: PO Box 135, Northcote, Vic 3070. Minimum pack and post $1.00. 
Phone(03)489 8131.

ROD IRVING ELECTRONICS
425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. VICTORIA. Ph (03) 489 8131
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Sennheiser 2002 headphones
There is a tendency for many hifi enthusiasts to regard headphones 
as a second-rate mode of listening. But for many enthusiasts this 
may be the only practical mode of listening for much of the time. 
Recognising this, headphone manufacturers have produced a 
number of very high quality and expensive headphones which are 
capable of superb sound reproduction. Included in this very select 
group of headphones is the top of the range Sennheiser, the unipolar
model 2002.

Whoever wrote the English translation 
for the Sennheiser instruction manual 
was evidently confused about the terms 
electret and electrostatic. They claim the 
that the Sennheiser 2002 are the world's 
first electrostatic headphones without a 
"diplexer". We assume that refers to a 
high voltage polarising supply which is 
required for conventional electrostatic 
headphones. If this is the case, then the 
Sennheiser is an electret headphone, a 
fact confirmed by the use of the word in 
the French section of the instruction 
manual.

And iust to set the record straight, elec­
tret neadphones from Japan and 
elsewhere have been available for at 
least five years.

In practice though, there is very little 
difference between electrostatic and 
electret headphones in that the high 
voltage polarising supply for elec­
trostatics add very little in the way of 
cost and almost nothing in the way of 
bulk to the box which otherwise con­
tains the transformers.

In appearance, the Sennheiser 2002 
headphones are impressive. They have 
large diameter (115mm) earpieces with 
removeable ear surrounds which are 
very soft and compliant. These have an 
inner diameter of more than 60mm 
which means that they will fit comfor­
tably over most ears (human, that is). 
The earpieces are connected by a large 
and easily adjustable headband. This, 
combined with the fact that the ear­
pieces can swivel on two axis, make the 
Sennheiser very comfortable to wear.

Nor are they too heavy or constrained 
by too short a connecting cord. If 
anything, the non-coiled connecting 
cord of just on three metres is a trifle too 
long and sometimes liable to be tangled.

It connects via a polarised four-pin plug 
to the HER-2000 step-up transformer box 
which is heavy (1.6kg), black and im­
penetrable. This reviewer finds heavy, 
black impenetrable boxes a challenge to 

his curiosity. However short of physical 
damage I was unable to open it and it re­
mained a frustrating enigma.

The HER-2000 transformer box 
measures 184 x 76 x 67mm and is fitted 
with a 1.5 metre "twinlead" cord ter-

Pictured at right 
are the Sennhesier 
2002 headphones 
together with 
companion 
HER-2000 control 
box.

minated with "piggyback z-pin DIN 
plugs. These are meant to be plugged in­
to the normal DIN loudspeaker sockets 
on a stereo amplifier while the 
loudspeaker DIN plugs are plugged into 
the back of the piggyback plugs. A 
pushbutton on the HER-2000 then allows 
the signal to be switched between head­
phones and loudspeakers. Hence it ap­
pears that there really is more "than 
meets the eye" in those "piggyback" 
plugs and "twinlead" connecting cord. At 
any rate, it is an elegant system of con­
nection. We understand that Sennheiser 
also manufacture a version of the 
HER-2000 transformer box for those 
amplifiers which do not have DIN 
sockets for the loudspeakers.

Another feature of the HER-2000 
transformer box is that it can drive two 
pairs of headphones and, to avoid 

arguments between the two listeners, 
one headset can have the drive reduced 
by 6dB or 12dB.

Almost unusual feature of the Sen­
nheiser phones is the protection circuitry 
incorporated in the HER-2000. This limits 
the drive to the headphones when the 
sound pressure level exceeds 117dB. This 
is to protect the headphones rather than 
your ears but Sennheiser point out that 
prolonged exposure to such levels is in­
advisable. LED overload indicators 
operate whenever the protection circuit 
is activated.

Sennheiser recommend the use of an 
amplifier of at least 15 watts per channel 

with an upper limit of 150 watts per 
channel.

Because of their open-air construction, 
the Sennheiser phones do radiate some 
of the program to others in the same 
room but this is rarely a problem. By the 
same token, the listener is not isolated 
from external sounds, which can be an 
advantage in some situations but not in 
others.

Listening tests confirm that the Sen­
nheiser headphones are capable of real­
ly good sound reproduction. The fre­
quency response is claimed to be 16Hz 
to 22kHz (with no limits) and in practice, 
it clearly extends to the limits of audibili­
ty at both ends of the spectrum. Our on­
ly quibble was that the extended high 
frequency response does lead to ap-

(Continued on page 149)
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We make it easy for you. Tandy is a retailer 
as well as a manufacturer. When the store is 
also the factory, you're apt to get less fiction 
and more fact. Also. Tandy has more company- 
owned and operated service stations than 
almost anyone we Know of in the audio 
business.

We’ve stood the test of time. Could it be we 
sell so much Realistic because we’ve been 
around since 1921 —long before those other 
brands were even a twinkle in daddy’s eye? 
Although hi-fi is typically a younger person's 
product, maybe the kids prefer to bet their 
hard-earned bucks on the outfit with the 
greyest hair.

We have the edge on technology. Then 
there’s this to consider: The same company 
that puts Realistic out front also builds and 
markets the world's most popular personal 
computer, the TRS-80.tm It seems to us that 
a company smart enough to design equip­
ment as innovative and complex as a 

computer is a logical one to choose to build 
your stereo receiver!

We’re close to you. Need another good 
reason to buy Realistic? Let's take availablity. 
Instead of tens or hundreds of places to find 
it, we offer over 7.300—wherever you go in 
Australia.USA. Canada. Belgium. England. 
France, Germany, Holland, and Japan as 
well as 31 other countries. Being more 
available doesn't necessarily make us more 
lovable. But it goes a long way towards 
assuring you of being able to get in touch 
with us when you need advice on adding a 
tape deck or replacing a lost instruction 
manual.

We’ve challenged the rest and won your trust. 
Incidentally, we’re not picking on Kenwood. 
Pioneer and Technics. The same half-million­
plus folks who chose Realistic also probably 
had a crack at buying Sansui. ‘ Marantz." 
Fisher.“ The important thing is... they didn't!

TANDY
■ ELECTRONICS Mail Order Department P.O. Box 229. Rydalmere. N S W 2116



HIFI REVIEW

Harman-Kardon hk570i receiver
Attractively designed in contemporary style, the recently released 
Harman-Kardon hk570i Stereo Receiver is above average in quality 
and performance. With a rated power output of 45 watts per channel 
into 8 ohm loads, it comfortably produces 55 watts at lower 
distortion than that specified by the manufacturer.

Produced in Japan, the hk57Oi has the 
characteristic Harman-Kardon solid con­
struction coupled with the high-quality 
finish that we have come to expect from 
this manufacturer. Normal control func­
tions are looked after by pushbutton 
switches and rotary controls, whilst the 
usual "straight-line" dial is provided for 
AM and FM station tuning. When power 
is applied the cursor is illuminated in an 
attractive green colour.

FM and AM signal strength is shown on 
a five-segment bar graph display situated 
in the top left-hand corner of the front 
panel, whilst "station lock" and "stereo" 
indicators are provided by LEDs just to 
the right of the signal strength meter. A 
good feature is the provision of two red 

end of travel they are fully mixed in the 
normal mono configuration. Harman- 
Kardon suggest that, if the separation 
between the loudspeakers is greater 
than the distance from the listener to a 
point midway between the 
loudspeakers, then by applying a 
controlled amount of "blend", a 
beneficial improvement to the stereo 
imaging will be attained.

As well as an AUXILIARY input pair, full 
facilities for the connection of two in­
dependent tape decks are included. The 
usual switched SOURCE/TAPE MONITOR 
function is provided (for each machine), 
and when set to TAPE MONITOR a red 
LED is illuminated - another nice touch. 
Recordings from other sources (phono, 

panel are located the mains cable and 
two 2-pin utility AC outlet sockets. To 
comply with Australian standards, these 
auxiliary outlets have not only been 
disconnected, but also have plastic in­
serts to prevent plugs being inserted into 
them.

Although the unit is apparently double­
insulated — since the rear panel carries 
the international double-square symbol 
— it is actually supplied with an 
Australian three-core cable with the 
"earth" conductor grounded to the 
chassis. This is a procedure with which 
this reviewer thoroughly agrees — from 
both the added safety angle (where the 
operator actually touches metallic parts 
of a device), and also from the point of 
more effective shielding of the circuitry 
from external interference (by having the 
chassis and case tied to "real" ground).

Overall measurements of 440mm wide 
x 360mm deep (including knobs and AM 
antenna) x 125mm high conform with 
those of most other receivers in this 
price range. Removing the top cover 
reveals a well laid-out interior with some

LEDs to left and right of the green station 
lock LED. These greatly assist in tuning to 
the centre of a broadcast carrier by 
(singly) lighting up to indicate the direc­
tion of mistune. When station lock is 
achieved, the aforementioned red 
mistuning indicators are extinguished.

An unusual feature is the rotary 
"BLEND" control which takes the place of 
the normal stereo/mono switch. Fully 
clockwise it provides normal stereo 
separation, but as it is rotated counter­
clockwise the left and right channels are 
gradually "blended" together, until at the

tuner, aux) cap simultaneously be made 
on the two decks; alternatively the facili­
ty to record from TAPE 1 to TAKE 2 is 
provided. In this mode the user may 
listen to tuner, aux or phono without in­
terfering with the copying process.

The usual array of RCA type phono 
sockets for phono, auxiliary, and tape 
decks are neatly grouped together at 
one end of the rear panel, whilst easy-to- 
use spring-loaded terminals providing for 
two pairs of loudspeakers (switched 
from the front panel) are located just off- 
centre. At the other end of the rear

10 to 12 separate printed circuit cards. 
The power output stages are served by a 
large heatsink located in the centre of 
the chassis tray, extending from front to 
rear. Typical of Harman-Kardon's atten­
tion to detail is the provision of a copper 
strap encircling the windings and lamina­
tions of the power transformer, so as to 
minimise electromagnetic radiation at 
mains frequency. Neatness of wiring and 
logical layout should ensure simple ser­
vicing should problems arise, although 
the quality of construction suggests that 
this should be a rare occurrence.
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DELUXE AM RADIO
iy this

our direct import

Car A M Sb

ALL NEW EQUALISER/AMPLIFIER

m

Cat A-7OOO

Co-axial 
Speakers

Dual Cone 
Speakers ,

For top quality sound 
from the in-built tweeter 
and bass unit Handles 
20 watts into 4 ohms 
and comes complete 
with superb grille

Flush Mount 
Speakers

company in 1976 for a massive $79 
buying allows us to beat inflation!

Cat Ab4H5
130mm diameter speakers with a 
rating of 4 ohms and 10 watts 
maximum power Soft padded 
speaker grille for that touch of 
luxury Mount on rear shelf pr in 
doors

An 8 transistor radio with push button tuning for only $45? 
Yes it’s true. A similar radio to this one was sold

Cat A-b4H0
Rated at 4 ohms impedance and 8 
watts power Mount on your rear 
shelf or can be removed from box for 
flush mounting.

Boost up your power to 25 watts per channel N 
and at the same time be able to control 7 
different frequencies' The slider controls will 
enable you to set-up the sound that you like 
thereby compensating for any deficiencies in J 
the cars acoustics.. One pair or two pairs of £ 
speakers may be used and if using two pairs C 
there is a fader between the front and rear Ji 
speakers Use with 12V DC negative earth p

SEE THE OTHER DICK SMITH 1 
ADS IN THIS MAGAZINE FOR STORE 

ADDRESSES & PHONE NUMBERS

Complete with all bits and pieces, including a large speaker, 
this radio will fit most cars in the standard cut-out aperture 
Powered by your battery (12V DC negative earth) this radio 
produces a massive 5 watts output. All you need is an antenna 
and you’ll be listening to your favourite stations in no time at all.

AM + FM STEREO + CASSETTE
The FET front end plus its small size are only two of the 
outstanding features of this AM/FM cassette stereo. Measuring 
only 120(d)xl 80(w)x44(h)mm it will fit into most facia cutouts, 
the small size has been acomplished by placing the tuner dial 
in the cassette flap! Indicator lights tell you when you have FM 
stereo and when you have a tape playing. Ideal for any 12V 
DC negative earth vehicle. Use with any ot the speakers shown 
below

AUTO REVERSE STEREO
No more troubles with turning the tape over at end of play - 
this unit automatically plays the other side If you wish to fast 
forward or reverse the tape then it is easy - the controls lock 
down and then pop out at the end of the tape. Ideal for under 
dash installation the unit works from 12V DC negative earth. 
The 4 IC and 2 diode construction boasts a healthy 8 watts 
maximum output - enough power for even the most avid 
audiophile. Can be used with any of the speakers shown 
below.

A-7080
A massive 280 gram
magnet, plus 4 ohm (]
impedance and a rating C • B >
of 20 watts - ideal for
those high power sys-
terns Excellent bass and
treble response

Shelf
Speakers

PUT A CONCERT



NOT ALL 
OF THE BEST 
SPEAKERS 

ARE IN 
POLITICS.
But many of them depend on our speakers to make themselves heard.
Because we’re specialists in the manufacture of loudspeakers for just 

about any application — P. A. systems, car stereo, hi-fidelity, radio, TV and 
communications.

Whatever your loudspeaker requirements are the specialists at 
Magnavox can help.

Just send in the attached coupon for details of our complete range or 
contact your nearest Magnavox distributor.

Qld. R.A. Venn Pty. Ltd. 67 Doggett Street, Fortitude Valley Qld. 4006 
Ph: 52 5421. N.S.W. Standard Components Pty. Ltd. 10 Hill Street, Leichhardt 
N.S.W 2040 Ph: 6606066. VIC TV Tuner Service Pty. Ltd. 21 McLauchlan 
Street, Mt. Waverly Vic. 3149 Ph: 277 9143. S.A. Gladiola Company H Laurel 
Avenue, Linden Park S.A. 5065 Ph: 792665. Protronics Pty. Ltd. 180 Wright 
Street, Adelaide S.A. 5000 Ph: 2123111. W.A. Everett International Pty. Ltd.
17 Northwood Street, West Leederville 
W.A. 6007 Ph: 3815500. MAGNAVOX

Australia Pty. Ltd.

To: Magnavox Australia Pty. Ltd. PO Box M345. Sydney Mail Exchange. N.S.W. 2012. 
Please send me information on Magnavox □ High fidelity range □ General purpose range. 
Name_____________________________________________________________________ 
Address______________________________________________ ____________________

Postcode



HARMAN KARDON hk570i RECEIVER

For the hk57Oi Harman-Kardon claim a 
power output of 45 watts per channel in­
to 8-ohm loads with distortion of 0.09% 
or less. After our standard one-hour 
preconditioning at 40% of maximum out­
put, we measured output power and 
distortion, and found that it easily met 
the above specification. It actually 
delivered 55 watts per channel 
(simultaneously) into 8-ohm loads, pro­
ducing 0.04% distortion at 1kHz, and 
only rising to 0.08% at 20kHz. For essen­
tially the same distortion it was capable 
of delivering 36 watts per channel into 
16-ohm loads; and with 4-ohm loads it 
delivered 45 watts per channel.

This was the practical limit for con­
tinuous power output into 4-ohm loads, 
as protective circuit breakers - ap­
parently thermally sensitive — tripped 
after only a few seconds operation if the 
power output were increased to, say, 47 
watts. After half a minute or so, the cir­
cuit breakers automatically reset and 
restore power. Apparently each channel 
has its own separate circuit breaker, 
because interruption of output only oc­
curs in that channel which is "over­
driven".

Maximum continuous power output at 
onset of clipping — with both channels 
driven — is 68 watts into 8-ohms; and 42 
watts into 16-ohms. With only one chan­
nel driven, the figures were 75 watts into 
8-ohms, and 45 watts into 16-ohms. 
Because of the action of the circuit 
breakers, it is almost impossible to incur 
clipping when driving 4-ohm loads. As 
usual, all the above tests were carried 
out using a regulated 240-volt AC 
source.

As expected, the hk570i's ability to 
handle square waves was excellent. It 
was only when the 8-ohm loads were 
shunted with a capacitor of O.I/uT or 
larger that a damped oscillation ap­
peared on the top and bottom half­
cycles of the waveform. Whilst the 
magnitude and duration of this "ring" 
were slightly greater than that produced 
by a few of the very best amplifiers we 
have reviewed, this performance is 
essentially as good as, or better than, the 
majority of other amplifiers and 
receivers. Tests for stability with 
sinusoidal input signals and varying 
capacitance shunting the load, indicate 
that the hk570i could be considered to 
be unconditionally stable.

Frequency response for the Auxiliary 
inputs is within ±0.5dB from 10Hz to 
25kHz, and is only 3dB down at 70kHz. 
RIAA equalisation on the phono inputs is 
within ±0.5dB between 20 and 
10kHz, falling to -1dB at 20kHz. Un­
weighted signal-to-noise ratio for the 
Auxiliary input is 87’/2dB with respect to 
55 watts into 8-ohms, corresponding to 
70dB below one watt output. On the 
phono inputs, the unweighted signal-to- 

noise ratio is 75dB with respect to an in­
put level of 10mV at 1kHz, using a 
typical magnetic cartridge as the input 
termination.

Phono input overload occurred with 
240mV input at 1kHz — a very satisfac­
tory figure, ensuring an adequate safety 
margin for even the "hottest" magnetic 
pickups and high level disc recordings.

The tone controls which provide the 
usual "shelf" characteristics at low and 
high frequencies, can boost or cut the 
response by at least 10dB at 50Hz; and 
by a similar amount at 10kHz. A TONE 
DEFEAT pushbutton enables return to a 
"flat" response for comparison purposes.

Switched subsonic and high-cut filters 
are provided, with the subsonic filter on­
ly reducing the level by 1dB at 25Hz, 
thence 3dB at 15Hz and 6dB at 10Hz — a 
rather steeper characteristic than often 
provided. The -3dB point of the high-cut 

filter occurs at 5kHz, with the response 
being 7dB down at 10kHz, and 12dB at 
15kHz. A switched Loudness facility is 
also included, and provides 27^6 lift at 
10kHz, and 4dB at 15kHz. At the low fre­
quency end, the response is boosted 
3dB at 400Hz, 6dB at 200Hz, then 
"shelves" to 9dB at 50Hz.

Interchannel separation was a high 
70dB at 1kHz, 51dB at 10kHz and 45dB 
at 20kHz — a more-than-adequate per­
formance. These figures were essentially 
the same for both Auxiliary and phono 
inputs.

Ultimate sensitivity (to produce 55 
watts into 8-ohms) measured 150mV for 
the Auxiliary inputs, and 2.7mV, at 
1kHz, for the phono inputs.

Turning our attention to the tuner sec­
tion of the hk570i, we find that the 

straight-line dial measures some 260mm 
in length, with an effective working 
range of about 220mm for the very clear 
cursor.

Above and to the right of this knob is a 
small pushbutton for selecting the 
muting facility if so desired. Instead -of 
cluttering the front panel with another 
control, Harman-Kardon have opted to 
locate the adjustable muting 
THRESHOLD control on the extreme left 
of the rear panel. This is in the form of a 
screwdriver control, since in practice 
one finds that it only rarely needs to be 
altered.

The other controls are the FM pushbut­
ton which selects monophonic FM tuner 
reception; and the AUTO FM button 
which is really stereo FM with the usual 
automatic reversion to mono operation 
when the RF input level drops below a 
(manufacturer's) preset level. In the case 

of the hk570i this occurs with 37/xV in­
put, which corresponds to 47dB of 
stereo quieting.

Referring to the quieting curves it will 
be seen that this receiver produces a 
very good performance, commensurate 
with many up-market tuners; and is only 
really excelled by the best of the 
separate tuners. Note that the RF limiting 
threshold is reached with some 3 to 4/zV 
input; and that the 50dB quieting figure is 
achieved for inputs of 4^V mono, and 
50gV stereo. "Station lock", ie AFC 
(automatic frequency control) of the 
local oscillator, is indicated for inputs as 
low as 8gV; which means that for all 
practical purposes a station is "locked" 
for any incoming signal which is strong 
enough to produce an acceptable signal- 
to-noise ratio.
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20 SECONDS OF ALLSOP 3 
COULD HAVE KEPT THESE TAPES ALIVE.

cassette deck’s head, capstan and 
pinch roller—the parts responsible 
for top sound quality and smooth

How many times have you seen 
your favorite tape eaten up... 
mangled beyond repair? And you 
probably cursed the tape and your 
cassette player.

No more. Now you can attack the 
primary cause of tape damage with 
a revolutionary new kind of non­
abrasive audio cassette deck cleaner 
called ALLSOP 3.

ALLSOP 3 thoroughly removes 
oxides and other residue from your 

©J NON-ABRASIVEFELT ?©
[ PAD CLEANS CAPSTAN |
NON-ABRASIVE FELT AND PINCH ROLLER.

LOOK FOR THE ALLSOP 3 DEMONSTRATION 
WHEREVER AUDIO PRODUCTS ARE SOLD.

tape flow. When pollutants coat 
these parts, poor performance and 
tape damage result.

Simply moisten the ALLSOP 3 
cleaning cassette with special­
formula ALLSOP 3 cleaning solution. 
Insert into your deck as you would 
a regular tape. Press the "play" 
button and two separate non­
abrasive felt pads go to work, one 
cleaning the capstan and pinch 
roller, the other the head with a 
patented cleaning action.

20. to 40 seconds is all it takes to 
keep your cassette components 
clean... 20 to 40 seconds that could 
mean life- or death- to your tapes.

ALLSOP
Communications Power Inc. (AUST) Pty. Ltd. 
P.O. Box 246 Double Bay N.S.W. 2028 (02) 357-2022
Telex: 23381 "COMPOW"

Plug into ‘Eveready’ rechargeables.

085P.781A

UNION 
CARBIDE

Union Carbide Australia Limited, 
Battery Products Division, 

157-167 Liverpool Street, Sydney. 
Phone; 2690656
SALES OFFICES:

Brisbane: 47-49 Sherwood Road, 
Toowong. Phone: 3716877.

Adelaide: 121 Greenhill Road, 
Unley. Phone: 2720611 

Melbourne: 14 Queens Road.
Phone: 261241,262332.

Perth: 901 Hay Street. 
Phone: 3212926.

' Eveready’ and Union Carbide' are registered trade marks.

Our extensive rechargeable 
range can be charged up to 
1000 times and thus offers an 
extremely economical power 
source to the heavy battery user. 
Especially ideal for photo-flash, 
movie cameras, tape recorders, 
transceivers and electronic 
games and toys.

Please don’t hesitate to call 
for further information.

EVEREADY

Rechargeable Nickel- 
Cadmium Batteries.



HARMAN KARDON hk570i RECEIVER

of the Harman-Kardon quieting characteristics while below is the

Phi^U
MULTI-DIRECTIONAL AUDIO/VISUAL 

BRACKETS

......

5 different models available.
Holds anything from 195 mm to 
1204 mm in width (7" to 4'1.
Holds up to 110 kilograms in 
weight.

Above is the

Available with horizontal 
pivot and vertical tilt. 
Saves valuable floor space. 
Complete with ill necessary 
filings
Solid high grade steel, finished 
in matt black or gloss white.

Harmonic distortion in the stereo 
mode was found to be 0.14% at 100Hz, 
0.4% at 1kHz and 1% at 6kHz. In the 
mono mode the distortion at 100Hz 
marginally improved to 0.12%, but re­
mained about the same at 1kHz and 
6kHz.

Frequency response was within ±O.5dB 
between 30 and 15kHz.

If we refer to the accompanying fre­
quency response graph it will be seen 
that the separation between channels is 
more than adequate for good stereo 
reception.

In common with other FM tuners and 
receivers, the AM facility does not per­
form very well. The high frequency 
response is very limited due to tbe nar­
row bandwidth of the AM IF stages. 
Whilst the sound quality of this tuner is,

perhaps, slightly better than many others 
we have encountered, it does not pro­
vide high quality AM reception. And 
while we may sound repetitive on this 
subject, we still believe that manufac­
turers should provide better quality AM

Listening tests confirm that the 
Harman-Kardon hk570i is an excellent 
receiver, and it can be recommended to 
anyone interested in acquiring a better 
than average home "entertainment cen­
tre". It combines tuner, preamplifier and 
power amplifier in the one cabinet, 
which is not that much larger than either 
a good amplifier or FM tuner alone.

Further information can be obtained 
from high fidelity retailers, or the 
Australian Distributors - Harman 
Australia Pty Ltd, 271 Harbord Rd, 
Brookvale, NSW, 2100. £

NOW AVAILABLE IN AUSTRALIA

Please send me free brochure/price list

Name

Address

Postcode

ASSOCIATED STEEL EQUIPMENT P/L 
Sole agent in Australia 
11 Horscroft Place.
Moorabbin. Victoria. 3189
Phone 103) 555 9921

Perth: Gibson Benness Ind. 323 8686
Adelaide: Orion Distributors 332 3777
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A low distortion 
audio oscillator

15Hz-150kHz output, .003% distortion
This new audio oscillator provides a low distortion sinewave output 
with a THD of typically .003% and covers the frequency range 15Hz 
to 150kHz in four overlapping ranges. Square wave output is also 
provided using a VMOS output stage with rise and fall times less than 
20ns.

by RON DE JONG

Audio oscillators are among the most 
useful pieces of equipment a hobbyist 
can have, and this is reflected in the 
number of oscillator projects we have 
published in the past. These have ranged 
from complex transistor designs to single 
IC circuits. Not for many years, however, 
have we designed a really high 
performance audio oscillator, and since 
there are few commercially high 
performance oscillators available at 
reasonable cost, we felt well justified in 
presenting this design.

The frequency range is 15Hz to 
150kHz, covered in four overlapping 
ranges with a variable adjustment in 
frequency via a calibrated dial. Maximum 
Output voltage is 3V RMS and this can be 
adjusted down to 1 mV via a seven 
position attenuator with 10dB 
attenuation steps. Output level is 

continuously variable within each 10dB 
range via an output level control. Output 
impedance is nominally 600Q regardless 
of attenuator setting or output level 
adjustment.

Well so far there is nothing to get 
excited about, but one special feature of 
the oscillator design is its low distortion 
output, typically .003% including hum 
and noise. The distortion versus 
frequency of the oscillator is shown in an 
accompanying graph and it can be seen 
that the distortion remains fairly low 
right up to the top of the band where it 
reaches .014% distortion at 100kHz.

As an added feature we have also 
provided a square wave output which 
features excellent rise and fall times of 
20ns from a 500 output socket as well as 
via the 6000 output. The fast rise times, 
extremely small overshoot and

minimum ringing of the square wave 
signal are attributable to the simple 
VMOS output stage used.

One application of these "fast" square 
waves is in measuring the slew rates of 
audio amplifiers. The equivalent slew 
rate of the square wave output is about 
300V/gs which is the sort of figure 
required to test some modern amplifiers 
with quoted slew rates up to 200V//rs. 
Audio signals never approach this sort of 
figure of course, and the SR is just a 
measure of an amplifier's ability to cope 
with transients without generating 
distortion. 6

Circuit description
The circuit uses nine transistors in a 

Wien bridge oscillator. This 
configuration offers low distortion plus 
simplified frequency control and is 
universally used in high quality audio 
oscillators.

Turning now to Fig. 1, we can discuss 
the operation of the Wien bridge 
oscillator. A frequency selective network 
is used to apply positive feedback to a 
high gain amplifier. This network is 
formed by R1, C1, R2 and C2.

At a particular frequency, this network 
has a "pseudo-resonance", where a 
signal applied to R1 at the output of the 
amplifier is transmitted back to the 
amplifier input without any phase shift,

LEFT: View inside the prototype. Note 
that the position of the LM320T15 
regulator has been altered since this 
photograph was taken.
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while C1 and C2 are selected via 
switches Sia and S1b. The capacitors are 
in multiples of 10 from .001/zF to 1gF, 
giving four frequency ranges.

The 10kfi variable and 1kQ fixed 
resistors provide an 11-to-1 variation in 
resistance and hence frequency within 
each range. This means that the 
frequency ranges overlap.

We used a dual 10kii linear 
potentiometer for frequency adjustment 
because these provide reasonable 
tracking between the two gangs. This is 
important because small differences in 
the resistance of each gang will alter the 
attenuation of the Wien bridge and 
hence require a change in the gain of the 
amplifier. Due to the thermal lag of the 
thermistor it will therefore take the 
oscillator a few seconds to settle down 
whenever the frequency is changed (this 
is the characteristic "boinging" of 
thermistor controlled oscillators).

The amplifier itself is a fully 
complementary design which gives 
excellent linearity, and because it is 
complementary, second harmonic 
distortion is greatly reduced. The circuit 
consists of an NPN differential pair, Q1

and with a minimum of attenuation. In 
fact, if RI is made equal to R2, and if C1 
is made equal to C2, this frequency is 
given by the reciprocal of 2ttR1C1, and 
the feedback transmission loss falls to a 
minimum of 3.0.

For a feedback amplifier to produce 
sustained and steady oscillations, there 
must be positive feedback with zero 
phase shift at a particular frequency, 
while at the same time the overall loop 
gain must be unity. We can achieve 
these conditions in the present case by 
applying negative feedback to give the 
amplifier a gain of 3.0.

This is the purpose of the network 
formed by R3 and the thermistor. The 
thermistor serves a second purpose in 
this case though, and that is to stabilise 
the amplitude of the oscillations. If the 
thermistor was replaced by a fixed 
resistor equal in value to 2R3, the circuit 
would oscillate, but the oscillations 
would continue to increase in amplitude 
until clipping occurred.

This is obviously undesirable. The 
thermistor acts to prevent this however, 
because as the output signal rises the 
power dissipated in the thermistor 
increases, and its temperature increases. 
This causes the resistance of the 
thermistor to reduce, (it has a negative 
temperature coefficient), so that the 
amount of negative feedback is 
increased, and hence the gain is 
reduced.

The thermistor also ensures reliable 
starting of the oscillator, because when 
there is no oscillation, there is minimal 
power dissipation in the thermistor, so 
that the gain of the amplifier is quite 
high. As the signal level then increases, 
the thermistor acts to stabilise the 
amplitude. With the thermistor 
specified, and the value of R3 used, the 
final output amplitude is just a little over 
3V RMS.

Looking at the main circuit now,
transistors QI to Q9 form a high-gain
amplifier, the 1k0 fixed resistors and
10kil variable resistors from R1 and R2,

SPECIFICATIONS
FREQUENCY RANGE: 15Hz to 
150kHz in four ranges
OUTPUT ATTENUATOR: 1OdB 
steps viz 3V, 1V, 300mV, 100mV, 
30mV, 10mV, 3mV.
OUTPUT LEVEL ADJUSTMENT: 
10dB range
DISTORTION: .003% midband, 
.011% at 100kHz, .024% at 20Hz 
(see curves)
AMPLITUDE STABILITY: ±1dB
SQUARE WAVE: less than 20ns rise 
and fall times

and Q2 and a PNP differential pair, Q3 
and Q4. The inputs of the differential 
pairs are connected in parallel and the 
output of each pair drives a separate 
transistor in the output stage.

Each differential pair uses a 15kQ 
resistor as a current source "tail". 
Additionally, 6800 resistors are included 
in series with each emitter to improve
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the linearity of each differential pair but 
more importantly to provide high 
frequency stability.

Output from each differential pair is via 
a 3.3kQ collector resistor with the NPN 
pair's output driving Q5 and the PNP 
pair's output driving Q6. The collectors 
of Q5 and Q6 are in turn connected 
together via a "Vbe-multiplier circuit 
Q7. Quiescent current through each 
differential pair is about 0.5mA giving a 
voltage across each collector load 
resistor of 1.65V which results in a 
quiescent current through Q5 and Q6 of 
about 5.5mA.

The output from the collectors of Q5 
and Q6 is an amplified and inverted 
version of the input signal and can swing 
symmetrically between the ±15V supply 
rails. This output is buffered by Q8 and 
Q9 which form a complementary- 
symmetry voltage follower.

To reduce crossover distortion in the 
output stage a quiescent current of 
about 5mA is passed through Q8 and 
Q9. The actual value of the current is 
determined by the fixed voltage across 
the "Vbe-multiplier", Q7 and the voltage 
drop across the two 22Q resistors due to 
the quiescent current. Note that, due to 
variations in the Vbe of transistors Q7, 
Q8 and Q9, the 1.2kfi resistor in the Vbe 
multiplier may have to be changed to 
obtain the required 5mA quiescent 
current. More about this later in the 
article.

Feedback, as we have mentioned, is via 
a thermistor in a voltage divider. Rather 
than use a thermistor by itself however, 
we have included a 1 kQ fixed and a 1kQ 
variable resistor which permits the 
output voltage level to be adjusted to 
precisely 3V RMS. (The output level can 
be quite easily set using a multimeter 
since most are calibrated to read RMS 
value for a sinewave signal.)

Turning to the distortion curve of the 
oscillator for a moment, note that it rises 
at both low and high frequencies, being 
.011% at 100kHz and .024% at 20Hz. 
Two quite different mechanisms are 
involved here. At the low frequencies, 
the thermistor itself generates the 
distortion because its thermal lag is not 
sufficiently long, causing its resistance to 
vary during any low frequency sinewave 
cycle, resulting in distortion. At high 
frequencies, the reduced open-loop gain 
is responsible for the increased 
distortion.

Square wave derivation
The square wave signal is derived from 

the sinewave output firstly by squaring 
the signal up via transistors Q10 and 
Q11. These are arranged as a differential 
pair with one input going to the 
sinewave output of the oscillator and the 
other to ground via a 10kfl resistor. The 
10kQ resistor in series with the Q10 base 
is to reduce any loading effects while the 
10kfi in the other base reduces the offset 
voltage due to biasing currents.

Because of the fast spikes associated 
with the square wave circuit we have
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Audio Oscillator WIRING DIAGRAM

included switch S2a which switches the 
input of the following square wave 
circuit to ground for sinewave output, 
thus disabling the square wave output 
stage.

Following switch S2a, two inverting 
Schmitt triggers further square up the 
signal and provide a direct interface to 
the final VMOS output stage, Q12. The 
VMOS transistor we have used is the 
VN88AF from Siliconix which offers 
specifications such as minimum 
transconductance of 150mmhos, gate 
threshold voltage of 0.8V, maximum Vds 
80V and a minimum current rating of 1A

The advantage of VMOS over bipolar is 
that FETs are majority-carrier devices, 
hence minority-carrier lifetimes do not 
slow switching speed as with bipolars. In 
fact, the only thing slowing a VMOS 
circuit down is the impedance of the 
gate drive circuit which must be low to 
counteract "Miller effect", ie, the fast 
changing drain voltage being fed back to 
the gate via Cgd, the capacitance 
between drain and gate. The CMOS 
Schmitt triggers provide a reasonably 
low input impedance and have enabled 
us to obtain rise and fall times of less 
than 20ns.

The drain load of Q12 consists of three 
33012 and one 8212 resistor. These values 
were selected so as to give a 6V peak-to- 
peak square wave output, which is 
equivalent to 3V RMS; hence when you 
switch from sine to square wave the 
output signal level doesn't change. This 
square wave output goes directly to a 
50Q BNC output socket or via switch S2b 
to the 6000 output.

Variable attenuation of either the sine 
or square wave is accomplished by a 1kQ 
potentiometer and the resistor ladder 
comprising the stepped attenuator. The 
resistance of the stepped attenuator is 
about 4800 which gives about 10dB 
variation in output level via the 1k0 
potentiometer. The resistors in the 
stepped attenuator have been selected 
to give 10dB attenuation steps and 
resistors in series with each attenuator 
output provide a nominal 6000 output 
impedance.

The various steps on the attenuator are 
selected via switch S3, a single-pole 
seven-position switch which provides 3V 
maximum output and 3mV RMS 
minimum. Using the 1k0 level control 
the output can be further reduced to 
1mV RMS.

Power for the circuit is derived from 
two three-terminal regulators, an 
LM340T-15 which is a 15V positive 
regulator, and an LM32OT-15 negative 
15V regulator. Together, these supply 
±15V with good regulation and very low 
ripple and noise. Input to the regulators 
is from a bridge rectifier and capacitor 
filter driven by a 30V centre-tapped 
transformer.

In applications such as low distortion
audio oscillators and amplifiers, 
transformer hums fields have to be kept 
to an absolute minimum. We at first tried 
a standard 30V transformer in the power 
supply but found this radiated quite a 
strong hum field regardless of its 
orientation. Next, we used a Ferguson PL 
30/40 low profile transformer which 
proved to have a very low hum field — a 
fact we would attribiiute to the metal
strap around the transformer which acts 
in the same way as a copper shorting 
strap in cutting down flux leakage.
Construction

We mounted most of the components 
on a single PC board coded 81ao6 and 
measuring 145 x91mm. Mount the 
components on the PC board according 
to the component overlay shown 
elsewhere in this article and pay 
particular attention to the orientation of
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Follow this diagram when wiring up the oscillator and keep all mains wiring neat and 
tidy. A small aluminium heatsink should be fitted to the LM340T15.

U i i j U

60012 
OUTPUT

the transistors, diodes and electrolytics. 
Note that the VMOS transistor and the 
CMOS IC can be damaged by static 
electricity so take the usual precautions.

We housed our audio oscillator in a 
Musicolour chassis (available from most 
kit retailers), though any metal case of 
similar dimensions would be 
appropriate. Drill mounting holes for the 
transformer, PC board etc, using internal 
photographs of our unit as a guide, and 
make sure that when the unit is fully 
assembled the PC board does not 
interfere with the front panel controls.

No power switch is provided on this 
unit as mains wiring has to be kept well 
away from the front panel, though one 
could be fitted to the rear of the unit if 
desired. The mains cable should enter 
on the rear of the chassis close to the 
transformer, passing through a 
grommetted hole, and be securely52 ELECTRONICS Australia, June, 1981
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• No power
• No time to get power
• Must work on live gear

• 12 volt. Battery power available 
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• Outdoor and bad weather 
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Audio Oscillator ACTUAL-SIZE PC ARTWORK

clamped and terminated in a 3-way 
terminal block. The earth lead should be 
soldered directly to a lug which is 
securely bolted to the chassis.

To avoid possible earth loops we have 
left the oscillator outputs floating with 
respect to chassis and mains earth and

PARTS LIST7 metal case (see text)7 PC board coded 81ao6, measuring 
145 x 91mm7 mains transformer Fereuson PL 
30/407 single-pole, seven-position rotary 
switch7 DPDT miniature toggle switch7 2-pole (or 3-pole) 4-position rotary 
switch

4 Richco CBS-6N PCB supports7 dual ganged 10k(l linear 
potentiometer

3 terminal posts and banana sockets, 
green, red, black7 insulated BNC socket7 mains cord and plug7 mains cord clamp and grommet7 1 kCl (lin) potentiometer7 1k(l miniature horizontal trimpot 

SEMICONDUCTORS7 74C14 CMOS hex Schmitt trigger7 LM340T-15 positive regulator7 LM320T-15 negative regulator 

provided a separate chassis earth 
connection on the front panel next to 
the 600Q outputs.

To ensure the outputs are floating we 
have specified an insulated BNC socket 
for the 500 square wave output.

The front panel can be made up from a

7 VN88AF VMOS transistor
7 BC549 NPN transistors
4 PN4250 PNP transistors
4 1N4002 diodes7 small red LED7 RA53 thermistor (made by ITT)

CAP AGI TORS7 1000gF/25VW PC electrolytic7 470gF/25VW PC electrolytic
2 10gF/25VW tantalum
2 1gF greencap (metallised 

polyester)
4 0.1 gF greencap
3 0.01 gF greencap
2 .001 gF greencap

RESISTORS (all AW 5%);
2 x 15k(l, 4 x 10k(l, 2 x 3.3kQ, 7 x 
1.5kQ, 7 x 7.2kO, 5 x 1 k^, 4 x 680(1, 5 
x 560(1, 7 x 470(1, 7 x 330(1, 7 x 270(1, 
2 x 180(1, 7 x 100(1, 7 x 33(1, 2 x 220, 7 
x 10(1, 7 x 3.30, 3 x 707 W RESISTORS: 3 x 330(1, 7 x 82(1 

sheet of 18G aluminium 90 x 275mm. 
Finished Scotchcal aluminium labels for 
the front panel and dial are available 
from Radio Despatch Service, 869 
George St, Sydney or Rod Irving 
Electronics, 425 High St, Northcote, 
Victoria. We have not included actual­
size front panel artwork with the article 
because it is too big to fit on the page.

The dial was calibrated using a lOkO 
linear pot which explains why the 
markings are crowded at one end 
(ideally we would have used an "inverse 
law" potentiometer but these are not 
readily available). Affix the Scotchcal 
label for this dial to, say, a 20-gauge 
piece of aluminium, which can then be 
cut to the correct shape and glued to a 
suitable knob, ie one which matches the 
other control knobs.

Setting up
Wire up the board and front panel 

controls according to the wiring diagram 
keeping leads as short as possible. Make 
another check of the board and wiring 
then, switch on and check the +15 and 
-15V supplies. Next check that the 
quiesent current is about 5mA or slightly 
more. This can be accomplished by 
measuring the voltage across the 
2 x 229resistors (should be 220mV) or 
inserting a milliammeter in place of the 
link from the collector of Q8 to +15V.

If the quiescent current through Q8 
and Q9 is less than 5mA, increase the

54 ELECTRONICS Australia, June, 1981



The PCB is mounted in the chassis using Richco plastic standoffs.

1.2kQ resistor connected to the base of 
Q7 to say 1.5kQ or greater. Similarly if it's 
more than 5mA, reduce the 1.2kfi 
resistor.

Now set the attenuator to 3V RMS and 
adjust the output level control to 
maximum. Connect a multimeter to the 
output with the unit switched to 
sinewave output and adjust the 1kO 
trimpot for a 3V output at 1kHz. ¡J

The binders and magazine holders 
are available over the counter from 
Electronics Australia, 57 Regent 
Street, Sydney, NSW — Price: $5.10 
binders, $4.50 holders.

Mail orders should be sent to Elec­
tronics Australia, PO Box 163, 
Beaconsfield, NSW 2014.

We estimate that the current cost 
of parts for this project is 

approximately

$70
including sales tax.

Prices including postage are:

Holders: $5.40 NSW; $5.50 other 
states; or six for $28.30 NSW, 
$30.40 other states, A$32NZ.

Binders: $6.20 NSW; $7.90 other 
states; or six for $32 NSW, $34 other 
states, A$36.60 NZ.

FUNDAMENTALS 
OF 

SOLID STATE

SCMJDSTKTE

Fundamentals of Solid State has been 
reprinted, revised and updated showing how 
popular it has been. It provides a wealth of 
information on semiconductor theory and 
operation, delving much deeper than very 
elementary works but without the maths and 
abstract theory which make many of the 
more specialised texts very heavy going. It 
begins with atomic theory, diode types, uni­
junction, field effect and bipolar transistors, 
thryistor devices, device fabrication and 
microcircuits. A glossary of terms and an in­
dex complete the book.
Available from “Electronics Australia”, 57 
Regent St, Sydney. Price $3.50. Also by mail 
order from “Electronics Australia", PO Box 
163, Beaconsfield 2014. Price $4.20.

Just off the presses!
An Introduction to

Digital Electronics, 4th 
Edition
You don’t need any previous knowledge 
of digital electronics — this book starts 
from scratch and covers all the basic 
concepts you need. Latest edition now 
includes chapters on anaog-to-digital and 
digital-to-analog conversion!

Available from “Electronics Australia”, 57 
Regent St, Sydney. Price $4.50. Also by 
mail order from "Electronics Australia”, 
PO Box 163, Beaconsfield 2014. Price 
$5.20.
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★ Eliminates points
★ Maintenance free
★ Locks in engine tune

. Build 
I your own

OPTO­
ELECTRONIC

IGNITION SYSTEM
The conventional automotive contact breaker is still widely used in 
modern petrol engines despite its shortcomings. This opto­
electronic design is simple, maintenance-free and will drive almost 
any electronic ignition system that operates with mechanical 
contacts.

by J. R. WATKINSON, B.Sc., M.Sc.

ñ'g. 2: the assembled printed circuit board, mounted on the action plate of a 
distributor. In the prototype TRI was mounted underneath the board.
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Although many electronic ignition units 
are available, and several well designed 
constructional circuits have appeared, 
most of them are triggered by the ex­
isting contacts and use either inductive 
or capacitive discharge to improve the 
spark and extend contact life. Some 
designs claim to eliminate the effect of 
contact bounce, but the effects of con­
tact heel wear and timing scatter still 
remain.

The circuit in Fig. 1 provides an output 
which, for low currents, simulates the 
contact breaker and can trigger an elec­
tronic ignition unit without modification. 
The existing centrifugal and vacuum ad­
vance mechanisms are retained, and the 
only mechanical part which must be con­
structed with any precision is a chopper 
disc.

The light source is an infrared LED with 
a lens to give a well defined beam, 
which is received by a spectrally and 
physically matched phototransistor. 
Light passing between the two devices is 
interrupted by a chopper disc which pro­
duces a rough square wave. This 
waveform is cleaned up before it is used 
for timing because electronic ignition cir­
cuits often require a sharp edge to 
trigger an SCR. A conventional two tran­
sistor Schmitt-trigger was not used 
because the regenerative action only oc­
curs if the input has a low source im­
pedance and, in this design, the 
phototransistor is a current source. In­
stead, an open collector TTL IC with two 
gates connected as a set-reset bistable is 
used. The inputs are driven in a com­
plementary mode by using a third gate 
as an inverter, and the remaining gate is 
used as a buffer. The regenerative action



Fig. 3: component overlay and actual size PCB pattern. TR1 and TR2 do not require heatsinks, but 
should be secured with the screws that hold the PCB in place. The mounting screw that secures TR2 
also provides the chassis return for the earth track on the PCB.

of this circuit gives fast switching, and a 
conservatively rated series regulator pro­
vides reliable operation.

The complete circuit can be built on a 
glassfibre PCB and mounted inside the 
distributor as shown in Fig. 2. The pro­
totype fits a Delco distributor as fitted to 
many CM vehicles, but the layout can be 
modified to fit most other types. Some 
foreign vehicles use very small 
distributors, and for these it is best to 
house the circuit in a small metal box 
beside the distributor. Installation is 
much easier if a replacement distributor 
is used. Also, the second unit is useful to 
carry as a spare.

The phototransistor is mounted direct­
ly on the PCB and the LED is mounted 
about 2.5mm away on a small board 
supported by 3mm tapped pillars which 
also carry the LED current. The main PCB 
is mounted with spacers on the action 
plate in the distributor with 3mm screws 
which must have holes drilled and tap­
ped. As the action plate is rotated by the 
vacuum advance mechanism, it must not 
be obstructed by the board or swarf, and 
the manufacturer's recommended lubri­
cant should be restored. If the existing 
contact pivots on a pillar rivetted to the 
action plate, the pillar must be removed 
before the PCB can be installed.

Care must be taken to ensure that the 
small board does not foul the rotor arm 
or the inside of the distributor cap. 
When installed, the PCB is connected to 
the ignition unit by a length of good 
quality miniature three core stranded 
cable. The third wire is either left unus­
ed, or used to provide an additional 
earth path to the TAI unit. The cable 
should be supported by a small P clip fix­
ed by one of the mounting screws, and 
by the existing grommet in the 
distributor body. Remember to leave 
enough cable loose so that the action 
plate can revolve.

Fig. 1: trigger circuit and regulator. Readers are advised to fit a WOpF 76VW elec­
trolytic capacitor across the zener diode (— Ed).

Fig. 4: phototransistor and LED mounting details. The two pillars must be metal types 
to carry the LED current.

The circuit can be tested by connecting 
+12V to the supply lead, and a low 
power bulb from +12V to the output 
lead. The lamp should remain on until 
the light beam is interrupted. Note that 
the specified device does not emit visi­

ble light. If the circuit switches the lamp 
correctly, connect it to the electronic ig­
nition unit and take the high tension (HT) 
lead from the coil directly to one spark 
plug. This will avoid coil breakdown if 
the rotor arm is not pointing at a seg-
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Optoelectronic "contact breaker” 
for maintenance-free ignition

ment of the distributor cap. Check that a 
spark is generated every time the light 
beam is interrupted and not when it is re­
established.

When the circuit has been tested, a 
chopper disc should be constructed to 
suit the distributor. The accuracy of this 
disc affects the overall performance of 
the system, and the most important 
parameter is the angle between the 
leading edge of the blade and the line 
joining the mainshaft axis with the centre 
of the rotor arm sector. It is imperative 
that this angle causes the leading edge of

PARTS LIST
1 printed circuit board set, code 

81ti6, 74 x 58mm
7 5401 quad two-input NAND gate 

(see text)
2 MIE340 NPN transistors
1 TIL81 phototransistor
1 TIL31 infrared LED (see text)
1 5.6V 400mW zener diode
6 7kii resistors ('A or A watt)
1 39(1 resistor ('A watt) (see text)
1 100 pF 16VW electrolytic capacitor 

(see caption)
2 brass pillars
Machine screws and nuts, cable clip, 
three-core cable etc.

a blade to just obscure the LED, ie the 
point of firing, when the end of the rotor 
arm is directly opposite a segment inside 
the distributor cap, with the vacuum ad­
vance at mid-travel. If this condition is 
not achieved the engine may not run.

Another important requirement is that

Special comments .
Following publication of the 

Transistor-Assisted Ignition system in 
December 1979, many readers asked 
us to describe a matching trigger unit 
to eliminate the conventional contact 
breaker. The above project is 
reprinted from "Wireless World" and 
is compatible with both the "Elec­
tronics Australia" TAI system and the 
CDI system described in July 1975.

Because we have not built and 
tested the project, however, we are 
NOT able to offer advice to readers 
who encounter difficulties (either 
electronic or mechanical). For this 
reason, we do NOT recommend that 
readers tackle this project unless they 
know exactly what tney are doing, 
particularly in regard to installation 
and engine tuning.

Most of the parts, including the PCB, 
should be available through your 
usual supplier. The 5401 quad two- 

the chopper blades are evenly spaced to 
avoid scatter. The angle between the 
blades is found by dividing 360° by the 
number of cylinders. Although this unit is 
suitable for any number of cylinders, the 
greatest improvement will be noticed on 
engines with six cylinders and above, 
where multi-lobed cams cause more tim­
ing scatter.

The disc does not need great strength, 
and the prototype was cut from tinplate. 
The centre hole has tabs which are alter­
nately bent up and down to grip the cam 
as shown in Fig. 5. To construct the disc 
make a centre punch mark and scribe a 
straight line through the centre mark. Us­
ing a large transparent circular protractor 
with 0 and 180° marks on the line, mark 
the position of the blade edges and 
scribe lines to the centre. If an inductive 
discharge system is used (ie a transistor- 
assisted ignition system without dwell 
extension), the angle between the chop­
per blades becomes the dwell angle, the 
angle through which the points remain 
closed, and must be the same for all 
cylinders.

With a conventional contact breaker 
the dwell angle has to be short so that 
the points can open a reasonable 
distance. Unfortunately, a short dwell 
angle limits the time available for 
primary current build-up at high revolu­
tions. With this design, the dwell angle 
can be increased from the manufac­
turer's specification to increase spark 
energy at high revolutions.

However, if the unit is used with a 
capacitor discharge ignition system, the 
angle between the blades is not impor- 

mput NAND gate is being specially 
imported and will be available 
towards the end of June from Radio 
Despatch Service, 869 Ceorge St, 
Sydney 2000. Do not use the 7401 
device - its temperature rating is not 
high enough.

Radio Despatch Service also stocks 
the TIL81 phototransistor, but the 
TIL31 infrared LED is not available. 
The Philips CQY89A device should be 
suitable however, although it may 
have to be fitted with a small light 
tube to prevent false triggering due to 
light scatter (unlike the TIL31, the 
CQY89A is not lensed). Note that R2 
should be increased to 680 for the 
CQY89A.

Finally, make sure that you do the 
job in a workmanlike manner. If a 
breakdown occurs it will no longer be 
possible to revert quickly to the old 
ignition system.

Fig. 5: typical shape and mounting for 
the chopper disc. It is imperative that, 
when the disc just interrupts the light 
beam, the rotor arm is directly opposite 
a distributor segment with the vacuum 
pushrod at mid travel.

tant because the spark is controlled only 
by the leading edges of the chopper 
blades. This also applies to transistor- 
assisted systems with in-built dwell ex­
tension (see EA December, 1979).

Cutting the disc shape is made easier if 
the tinplate is clamped to a thin sheet of 
aluminium or plywood. After drilling the 
centre hole and filing it to shape, cut the 
disc to the correct diameter, cut the 
blades to shape and finish with a fine file. 
Finally, bend the tabs for a good central 
fit on the cam.

The disc is then fixed to the cam with 
epoxy resin after checking that all the 
parameters are correct and that the disc 
revolves freely. When installation is 
complete, the distributor can be 
mounted in the engine and adjusted for 
correct timing with a strobe light.
Although this unit will not produce a 

dramatic increase in performance from a 
correctly tuned engine, the firing at high 
revolutions should be smoother and 
tickover should be very steady even 
when cold, which permits sparing use of 
the choke. However, the main benefit is 
a maintenance-free ignition system. The 
prototype has now been in use for five 
years and the distributor cap is only 
removed to show disbelievers.

Reprinted from "Wireless World” (April 
1981) with permission.

58 ELECTRONICS Australia, June, 1981



CORE BALANCE
RELAY

TEST
_ OK
• WHEN AC

L,T

Includes pre-wound coil
This one should be in every hobbyists work- SEE ETI APRIL 
shop — it could save your life! Senses any a f^AA 
leakage to earth from a mains appliance
(e.g. through your body) and shuts off power ’W * K-3315
before it has a chance to electrocute you.________ a '

INFRA RED BEAM REIA Y
Cat. K-3375

Ideal burglar alarm, door 
minder, etc. Sounds alarm 
if beam is cut. Also fantastic 
for wildlife photography.

SEE EA APRIL

$45
K-3478

Improve y°ur health
NEGATIVE ION 
GENERA TOR
Completely safe - battery or plug­
pack operated. With an incredibly 
well researched article showing how 
beneficial negative ions can be!

SERIAL (For System 80)

INTERFACE
Enables your System 80 or TRS-80 
computer be used with many of the 
serial-type devices: teleprinters, etc. 
A must for the hobbyist buff: gives 
you the chance to use ex-disposals 
gear.

95 Cat. K-3335
Hr I SEE ETI APRIL

Cat. K-3608

SEE EA APRIL ____

DICK SMITH 
ELECTRONICS

ALL 
DICK SMITH 

KITS FEATURE:
* Quality components 
• Full, easy-to-follow 

instructions
• Competitive price, 

WHY SETTLE 
FOR LESS?
NEW FOR 

JUNE:

NEW EA 
BENCHMATE
The hobbyist's answer: a 
nifty little kit featuring a 
project power supply and 
amplifier in one case.
Think of all the trouble­
shooting applications!
Requires external speaker 
(use our A-2451 remote 
speaker @ $9.50)

UHF Downconvertor

f Cat. K-3235 
SEE ETI MAY

TV UHF TV is here: but only a 
small percentage of TV's are
fitted with UHF tuners. Use
any standard VHF TV set with $0050 this convertor: use for a single 

» channel or make it tuneable.

HOT 
CANARY 
(short form)

SEE EA MAY
A gimmick that will keep any 
child amused for hoursl An 
electronic bird whistle that 
sounds just like the real thing.

cw. S1 A 95
K-333S | *T
SPEED 
SENTRY 
(short form)

SEE EA MAY
For safer driving. An alarm 
sounds if you go over a pre­
set speed. You set the speed.

Cat.
K-3245

INFRARED 
REMOTE 

CONTROL
Control any mains operated (or 
other) device from across the room 
Now you can turn the TV off from 
your chair - or turn the stereo on.

Cat. K-3380 $CQ95
SEE EA MAY U O

dB METER
Troubled by noise? Worried 
about exceeding noise pollution 
laws? Build this simple dB meter 
and find out. Easy to build, save 
$$$ on commercial units.

Easy to build.

Cat. K-3476
SEE EA MAY

$345°

See our other advertisements in this 
publication for addresses, phone 
numbers, post and packing etc.
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Hardware/Software

supplico with full manual, all parts $99.00

NEW RELEASE
MW2516 16K EPROM board on the S100 bus. Easy to 
use intended specifically for MICROWORLD LEVEL II
BASIC ROM set, but suits 2516/2532 ROMS. Kit is

SOFTWARE for DGZ80 SYSTEMS
MICROWORLD 12K Level II BASIC on cassette

OUR BIGGEST SELLING PRINTER!

Suits DGZ80, TRS80, SYSTEM 80, and SORCERER 
with appropriate interface cables the ITOH 8300 dot 
matrix printer produces very readable and reliable out­
put on tractor feed with up to 3 carbon copies. Has 
built in microprocessor to control line buffer and sys­
tem handshaking to produce 125 ch/sec 132 ch/line 
format with upper/lower case ASCII standard. Available 
in parallel (8300P) or serial (8300R) at no extra 
charge.
8300 PRINTER $875.00 save $$$$ over competition. 
Also available (not illustrated) ITOH 1541 which is same 
as 8300 but with adjustable paper width from 115mm 
to 380mm. 1541P or 1541R available $925.00.

MICROPOLIS DISK DRIVE (STOOL 
SYSTEM
....... new stocks just in.. our first shipment sold out 
in two weeks....

Save a bundle, these MICROPOLIS 1043/11 drives are 
one of the best known in the world and store an 
incredible 315K bytes on a single 5.25 inch disk! Sys­
tem supplied consists of drive unit cased with power 
supply, S100 controller card, connecting cables, 
superb documentation and software including MDOS 
and MBASIC (24K). Note the MICROWORLD RES is 
required for DGZ80 systems and this is available for 
$80 extra.
***MICROPOLIS 1043/11 $995.00 that’s over $150 
cheaper than others!

FOR WORD PROCESSING...

The superb TEC TE1 500-P Daisy wheel printer accepts 
sheet paper, company letterheads, etc. or continuous 
stationery up to 400mm wide. Uses standard DIABLO 
Print Wheels, Ribbon cartridges with wide range of 
fonts. Prints about twice as fast as golfball type printer 
and much more reliable. Uses standard CENTRONICS 
interface.
TEC TE1500-P only $1850. that’s $100 cheaper than 
our nearest competitor!!

MICROWORLD 12K Level II BASIC in ROM 
MICROWORLD EDIT/ASSEM (Z80) cassette 
Games tape 1 TARGET/T REK, etc 
Games tape 2 MULTIPLE GAMES 
Games tape 3 CHESS/SOLITAIRE 
SPACE INVADERS
Utility tape 1: memtest, display, disassembler 
DGOS ROM with listing

S100 HARDWARE
DGZ80CPU KIT
MW640 VDU A/T
TCT16KRAM
AT16KRAMA/T
MW251616K ROM KIT
SBC 2650 KIT
SCV-T100 SERIAL TERMINAL KIT
DG 750K. I/O BOARD
MW S100 MB. 10 Slot Mother Board
MW S100 CF. Card Frame
MW S100 PS. Power Supply

$20.00 
$75.00 
$20.00 
$14.75 
$14.75 
$14.75 
$14.75 
$14.75 
$40.00

$199.00 
$149.50 
$209.00 
$199.00
$99.00 

$209.00 
$189.50 
$195.00
$49.50 
$49.50 
$75.00
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Tired of waiting? |
NOW AVAILABLE: AUSTRALIA’S MOST POPULAR KIT COMPUTER K 

. THE SUPER INSTRUCTOR 80 Z80/S100 microcomputer...

THE IDEAL STARTING POINT...
LEARN AS YOU BUILD...
Z80 BASED...
S100 BUS FOR
EASY EXPANSION...
VERSATILE...
PROVEN DESIGN... _ 
PROGRAMMING COURSE
AND FULL /2
INSTRUCTIONS
INCLUDED.

—* I

■■ 
io

§ Based on the 0®»

S
Zo course and ^P^&ZcTOR

With suitable system ZTpfcHNVADECRS Th^SS or program in 
§ ^i^^SrZiIk Leve II bS and you can runÏ K^a^have access to Xtually all business software or prog- 

— ram in PASCAL, COBOL, RPG or FORTH.

BEWARE OF CHEAP 
IMITATIONS
Instructor 80 uses the Z80 at full 
speed (2MHz). VDU produces 64 
characters/line UPPER/LOWER CASE 
and GRAPHICS. INSTRUCTOR 80 
uses only proven STATIC MEMORY- 
expandable to 64K. Full software sup­
port including BASIC, ASSEMBLER 
and GAMES now available.

SPECiriCATIOHS^^ 4MHZOp|.on)
8 BIT INPUT PORT, 2 Programmable I/O PORTS
4 Channel Counter/Timer all interrupt driven
On board provision for cassette and printer interface 
64 characteTs/Hne, 16 lines/screen, 128 upper/lower case 

OnToatrT2KROM?2PKlRAM expandable to 64K with low 
cost/reliable STATIC S100 Ram boards.
Full ASCII (upper/lower case) with audible tactile 
feedback... preassembled/tested.
S100 bus. Motherboard has 4 slots, options to

CPU 
I/O

REMEMBER: h *
Applied Technology is 9 years old and 
we have been microcomputer 
specialists for over 5 years. All our 
products are proven and our exclusive 
technical support/warranty service 
applies.

VDU

MEMORY

KEYBOARD

EXPANSION
10 slots.

RIIILD IT YOURSELF & SAVE A BUNDLE!
By adding optional S100 cards you can build a systenHo 
match virtually any "ready made such as TRS80, SYSltM 
an BORCFRER APPLE or PET at a fraction of the cost...
Thé INSTRUCTOR 80 is also available Assembled/tested

All items expected to 
be available and prices 
correct at time of going 
to press. Please phone 
for confirmation of 
price and availability.

PPL.IED

for$449.00.
OFF.CE/SHOWROOM MAILORDERS'

0 1a Pattison Avenue,
Waitara 2077.

, Hours: 9-5 Monday to 
bOOHCara Saturday Ph 487 2711

2077.
Please add $2.00 per 
order towards cost of 
post and packaging, 

(behind the Pizza Hut) 043 24 271^

ELECTRONICS Australia, June, 1981 61



A large, efficient loudspeaker system with 100W
capacity!

Peerless PAS100 
3-way 100-litre loudspeaker
This loudspeaker system is the fir«st of „ a 
presented using Peerless drivers. The first thehPeerless PASZtobin Denmatk and a 
a larae three-wav u:_i_ . ’ e meeriess PAS1 00, IS distributed in Australia hv CP n

by LEO SIMPSON

The Peerless PAS100 loudspeaker 
system presented here is the most 
powerful loudspeaker system for high 
fidelity use that we have ever featured 
With an internal capacity of 100 litres a 
power handling capacity of 100 watts 
plus sensitivity of 93.5dB, it is a very 
good solution to those people who re­
quire a large loudspeaker system which 
can handle the power output of today's 
powerful amplifiers and receivers.

To accommodate a pair of these 
loudspeakers, a large listening room is 
almost mandatory. This is firstly 
necessary to provide the required floor 
space since, not only do they require the 
actual space that they stand upon but 
for best results, they require a certain 
amount of free space around them. They 
should not be placed close to the cor­
ners of the room and ideally should be at 
least 30cm from the nearest wall

The second and ultimately more im­
portant reason for having a large listen­
ing room is to allow the system to pro­
duce the low frequency bass reproduc­
tion of which it is capable. The laws of 
physics inhibit the reproduction of low 
bass frequencies in small rooms so do 
not consider the Peerless PAS100 if your 
'ving room is only four metres square 
On the other hand, if you are able to 

perform elementary carpentry and can 
solder, you could obtain a great deal of 
satisfaction from building these 
loudspeakers. They are supplied with 
ready-cut veneered cabinets which 
assemble together very easily to pro-

W^'ch is comParable with 
quality loudspeaker systems sold by high 
fidelity retailers. y 6

3 kit’built loudspeaker 
c,ers a unique opportunity to the do-it-yourself enthusiast and elec­

tronics beginner. Even if he decides he is 
not up to the challenge of constructing a 
complete amplifier, AM/FM tuner or 
other electronic hifi component, he can 
still successfully complete assembly of 
this loudspeaker system.

specifically does the Peedes, PASTO
then you can work to the cabinet dimeni dStn^wí P°pu!ar paymaster 3.7SI 
s,°ns provided with this article and Plivmist^ H n°' that where the 
possibly save yourself a nice little sunf in- aX^ currently
to the bargain. m In available, they offer exceptional value

Peerless loudspeakers are designed the Peerless dlcJ^k money sPent on 
ELECTRONICS Australia, June, 1981 8 me Peerless designs buys more efficien-

Again, even the skilled electronics hob­
byist may decide that he has not the 
time to build his own gear or perhaps 
may desire a particular combination of 
commercial equipment. With this com­
bination he can team a pair of the 
Peerless PAS100 systems for a very smah 
amount of time and effort.

One other point before we proceed to 
describing the drivers and cabinet: You 
don t have to buy the complete kit If 
you are skilled in cabinet making and 

Two views of the PASI00 system. with grille cloth and without.

in Australia b/c.R.^So^ 
C R nd'r° Camberwell, Victoria. It was 
GK-D. Group who approached us and 
suggested that we feature a number of 
to»« 65 °n Peerless designs, as a suitable 
follow-up to our highly successful and 
very popular Playmaster designs the 

P°Pulf being the Playmaster 3-75f 
featured in May 1977. L

Haying reviewed the three loud­
speaker systems submitted by C R D 
Group we had to admit that they were 
eminently suitable. Although notab v 
more expensive than the 3 
f they are a»mctiveTn
that they represent a way for the kit 
builder to obtain an outstanding 
w/o, iin .a-». £ or less than hewould pay for a comparable finished 
system from a hifi retailer.

Do these Peerless designs supersede 
our earlier Playmaster designs? More



280 DIA. COUNTERBORED 305 DIA X 5 DEEP
108 DIA. COUNTERBORED 135 DIA X 5 DEEP

PEERLESS PASI 00 LOUDSPEAKER SYSTEM

116 x 80 
RECESSED 3

BAFFLE TO BE GLUED IN GROOVE 
AT SAME TIME AS WRAP AROUND 

TOP, BOTTOM AND SIDES ARE GLUED
DIMENSIONS IN MILLIMETRES

*MAY NEED ADJUSTMENT DEPENDING ON 
ACTUAL THICKNESS OF MATERIAL

MATERIAL:— 19mm VENEERED PARTICLE BOARD 
BACK OF ENCLOSURE TO BE A NEAT FIT BETWEEN 
TOP. BOTTOM AND SIDES

PROTOTYPE ENCLOSURE BRACED BY 
327 x 85 x 18 PIECE OF PARTICLE 

BOARD GLUED TO CLEATS ON BACK 
AND BAFFLE BETWEEN MID-RANGE 

AND WOOFER

GROOVE 19 WIDE x 5 DEEP 
FOR BAFFLE

cy, more power and ultimately, a better 
quality loudspeaker system, although 
the audible differences may not seem 
commensurate with the price to those to 
whom the extra dollars are important.

Easily the most impressive single com­
ponent of the Peerless PAS100 system is 
the woofer, KD120WFX. This has a 
nominal diameter of 305mm (that is 12 
inches in obsolete parlance) with a large 
foam rubber roll surround which enables 
the low resonance figure of 26Hz to be 
achieved in free air. A large ceramic 
magnet provides a high flux density ot 
1.18 Tesla (11800 Gauss). This results in a 
Q-factor of 0.4 and sensitivity of 93.5dB. 
Explaining this last parameter, this means 
that the woofer will produce a sound 
pressure level of 93.5dB at a distance of 
one metre on its axis with a drive signal 
of one watt, at a particular reference fre­
quency (which is probably 400Hz in this

The foam rubber roll surround is of

Sts as necessary The baffle and back panel dimensions would need to be 
modified to become a slide-in fit.

' closed cell" construction and is treated 
on the rearside with damping material to 
control resonances in the surround itself.

The cone material is Peercone (a 
registered trade name of Peerless), a 
white moulded polypropylene which is 
said to have high tensile strength low 
mass, high temperature stability and high 
internal damping. In short, it is a material 
which would appear to be ideal for 
loudspeaker cones, being strong and 
light. In fact, the total moving mass ot 
the woofer is only 42 grams.

When mounted in the enclosures, the 
woofer resonance rises to only 45Hz, a 
very creditable figure. This can be noted 
from the curve showing the impedance 

(modulus) variation over the audio 
range. This means that the woofer can 
deliver usable bass response down to 
around 30Hz.

The upper frequency limit of the 
Peerless woofer is 1500Hz but the 
crossover point to the midrange driver is 
well below that at 500Hz. The midrange 
driver is the Peerless KA20DMR which 
has a soft dome with a nominal diameter 
of 50mm. Fundamental resonance is 
270Hz and working range of the driver is 
600Hz to 6kHz with a smooth rollott at 
both extremes. This enables the use of a 
relatively simple crossover network.

Rated power of the midrange is again 
100 watts, to match the woofer. This
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PEERLESS PAS100 LOUDSPEAKER SYSTEM
RATED AT 1 00 WATTS

rating applies for a crossover frequency 
of 600Hz or more with a rolloff slope of 
12dB/octave.

A feature of the midrange driver is that 
the dome is recessed into the front 
mounting plate which gives it some pro­
tection against the possibility of damage. 
At the same time, Peerless claim that 
placing the dome in a cylindrical aper-

30

20

The Peerless KA20DMR midrang driver 
has a 50mm dome recessed into the 
faceplate.

ture forms a type of acoustic lens which 
presumably aids midrange dispersion

Crossover from the midrange to the 
tweeter is at 4kHz, again with a slope of 
12dB/octave applied to both the tweeter 
and midrange.

The tweeter is again a dome-type 
driver with a nominal diameter of 50mm 
I his has a resonance of 1000Hz and a 
frequency range of 1500 to 20kHz. Max­
imum input power is 10 watts RMS but

*IS used with a 4kHz crossover 
at 12dB/octave (as is the case here) it 
may be used in a loudspeaker system 
with a nominal rating of 100 watts

5mH

0.22mH

TWEETER

*SEE TEXT

This is the complete circuit of the Peerless PASinn ■ „i ■ 
network. ess 'do showing drivers and

The Peerless K010DT tweeter has a 
AkH^okHz"“

As may be expected from a small 
dome tweeter such as this, the high fre­
quency dispersion is very good as 
depicted on the accompanying graph of 
sound pressure response. Characteristic 
sensitivity of the tweeter is 92dB

All of the crossover components are 
mounted on a PC board which uses 
Push-on connectors for all terminations 
to the three drivers. The crossover 
capacitors are non-polarised elec­
trolytics while the inductors are air­

Those constructors who wish to add 
this midrange attenuator network may 
do so readily by wiring the 229 and 2.29 
resistors across the terminals on the back 
lía gm|drange driver. The resistors 
should have a rating of at least 1W.

The graph of the impedance modulus 
versus frequency was taken with the 
midrange driver attenuator network in 
c,rcu|t, although its effect on the overall

ELECTRONICS Australia, June, 1981

cored. The exception to this is the five 
millihenry woofer inductor which is 
fo?mer °n 3 S°ft magnetic (ferrite?)

Two resistors in the crossover network 
circuit are not actually on the PC board 
These resistors are marked with an 
asterisk on the circuit and comprise an 
optional constant impedance network

HERTZ

h°W ,he impedance va„„ ,0

O-----------------—______________ _

¡20 

crossover

that we added to reduce the signal to 
the midrange driver by 3dB. We felt that 
this was desirable to reduce the 
presence'' of the system caused by the 

midrange tending to dominate the 
tweeter.

system. Let us now talk about construc­
tion. As already mentioned the cabinet is 
largo, with specified dimensions of 440 x 
815 x 370mm, not including the grille 
cloth frame Mass is approximately 25kg

You may buy the kit in two forms. The 
first includes, the speakers, crossover 
FCBs interconnecting wires and rear ter­
minal panels for a stereo pair but 
without the cabinet materials. The se­
cond form includes all of the above plus 
cabinet kits, acoustic filling material 
foam sealing tape and all other materials 
to complete the enclosures, with 
perhaps the exception of the adhesive.

If you have the tools to make the

impedance is very slight. The impedance 
curve is a good one in that it is at 89 or 
above for most of the audio range and 
dips just below 79 at around 10kHz. This 
means that the Peerless PAS100 should 
cause no loading problems at all for 
typical stereo amplifiers.

Well that completes the technical 
discussion of the Peerless PAS100
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Facts from Fluke on 
low- cost digital multimeters

When you’re looking for genuine 
value in a low-cost DMM you have a 
lot more to consider than price. iou 
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, anil that company's reputation 
for service and support.
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 lite 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.

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 de 
accuracy. The specs will list it as a 
liercentage of the reading tor various de 
voltage ranges.

Of course accuracy is more critic al 
in some applications than others, and 
increasing precision and resolution in a 
DMM usually means increasing pnce. 
In the Fluke line, you can choose a, 
model with a basic accuracy of 0.25 < 
(the 8O22AJ, others rated at 0.1'<. or the 
new H050A bench/portable at 0.03C.
Special measurements: 
getting more from your DMM.

Actually, for all the variations in 
size, shape and semantics, most 
DMM’s perform five basic measure­
ments: ac and de voltage and current. 

and resistance. Prices vary according 
to the number of ranges and functions 
a DMM delivers.

The Fluke line includes DMM’s 
with from 24 to 39 ranges, 3’/2 and 
41 ,-digit resolution, and some unique 
functions you won’t find in any other 
DMM. Additional measurement 
capabilities like temperature. (IB, 
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 
rhich dBm readings are 

displayed automatic­
ally referenced to one 
of 16 selectable 

impedance ranges — a
real time saver 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. 
We 
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 8O24A, 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 
vou can rely on.

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

Incidentally, you’ll find it all 
at Fluke.

«rj’A

True RMS, extra 10A range

1 8O5OA

True RMS two extra low resistance 
janges------------------------ --- ----------------------

Direct temperature readings, continuity/ 
input level detector with selectable 
audible signal; peak hold capability______

MO1OA

HOI 2 A

HO2OA

DMM. lowest -priced

High accuracy . pioneer in conductance;

True RMS. selectable reference 
impedances with direct readouts in dHm 
offset feature

ELMEASCO _
hitrument» Pty. Ltd.

PO Box 30. Concord. NSW 2137
13 15 McDonald St . Mortlake. NSW 2137 
Phone (02I 736 2888. Telex 25887

P O. Box 107, Mt Waverley Vic. 3149
21 23 Anthony Drive. Ml Waverley. Vrc. 3149 
Phone (031 233 4044 Telex 36206 
Adelaide: (08) 271 1839 
Brisbane : (07) 229-3161
Perth : (09) 398-3362



You won’t 
want to 
miss this..

$3.00

CONSTRUCTIONAL. DETAILS 
OF TWgNTY SEVER PROJECTS

CIRCUIT AND OesiQN IDEAS

Number 2

27 DO-IT-YOURSELF 
PROJECTS FROM 
ELECTRONICS 
AUSTRALIA
You can’t afford to miss out on this 
exciting new book from “Elec­
tronics Australia". Here are just a 
few of the projects It contains: 
loudspeaker protector, digital 
metronome, active fitter, drill 
speed control, variable power 
supply, wiper control unit, tach 
and dwell meters, CDI, digital 
clock ... plus many more. Get 
your copy now!
Use this handy order form

To: Electronics Australia, PO Box 163 
Beaconsfield 2014.

Please send me . C0Die„ 
“PROJECTS & CIRCUITS NO 2“ a 
POStaaeT^ inClUdeS PaCkin9 and

NAME

ADDRESS

1 STATE POSTCODE

i I enclose a cheque/postal order to
1 value of $ the

• Before starting, make sure that you 
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PEERLESS PAS100 3-way Loudspeaker System

“cine?Jram scratch' you may vary the 
cab|net dimensions if necessary provid- 
ld osur? does not vary by more 
100° Id res fr°m tHe designated volume of

We understand that kit suppliers will 
sell their pre-cut timber kits in stereo 
pairs to minimise packaging costs The 
normal practice with th ' 
umber kits <s to cut the sides, top and 
base from one strip of vinyl veneered 
board. Ninety degree grooves are milled 
where the joints will be, leaving the 
segments held together only by the vinyl

talTTh? 8roove is mined to
take the baffle and rear panel. When 
adhesive is run into the grooves and the 
sides folded around the baffle, a rigid 

a'rtl>ht encl°sure is formed
While the surfacing material provides a 

surprisingly effective "hinge", allowine 
the panels to be folded and unfolded8 
we suggest that you don't tempt fate bv 
idly demonstrating to yourself or to 
anyone else how it all goes together 
jobVe that Untl y°U are ready to d° the 

have avai able a large tube of PVC 
adhesive ("Aquadhere" is fine), some 
adhesive tape, and clear space on the 
floor covered with paper, in case you 
spill some glue. Oh, yes, and a scrap of 
clean cloth to wipe off any surplus

Open the cabinet timbers full length on 
the floor and tentatively stand the baffle 
tweeter end down, in what will ultimate­
ly be the top of the enclosure. The idea 
Lr/haR ■ Wten the Panels are folded 
around it, the join where the two outer 
ends ultimately meet will be at the bot­
tom, resting out of sight on the carpet.

Remember also that the rebated side of 
the baffle is the front face.

Having worked out how everything will 
fit together, put the baffle aside and app­
ly adhesive to all the 45 surfaces and to 
all surfaces of the rectangular slot for the 
baffle. Apply enough adhesive so that 
when spread with a finger, it will wet all 
surfaces thoroughly and evenly. Wet the 
butt edges of the baffle all around and 
for good measure run a thin, extra line of 
glue in the bottom of each V and in the 
bottom of the rectangular groove

This done, slip the baffle into position,66



PEERLESS PAS100 3-way Loudspeaker System

Assistant Editor 
Greg Swain shows 
how a typical 
precut cabinet kit 
goes together, 
with the top of 
enclosure on the 
floor. In this way, 
the corner joint 
will normally be 
out of sight.

PC board to the underside of the brace 
mentioned previously and attach the 
leads from the tweeter and rear terminal 
panel. These merely push on. A diagram 
supplied with the PC board shows how 
the connections are made.

Mounting the tweeter is straightfor­
ward. just fix the connecting lead to it 
Drill the four pilot holes required for the 
self tapping screws, run foam tape 
around the rebate for sealing and drop 
the tweeter into place, having first at­
tached the connecting leads. Then screw

Next, push about half of the supplied 
filling material (Danfil or bonded acetate 
fibre) into the top section of the 
enclosure and make sure that it occupies
the space evenly.

Follow the same procedure as for the 
tweeter when mounting the midrange 
unit If you wish to incorporate the op­
tional midrange attenuator network 
wire it across the back of the midrange 
unit, as described previously. Connect it 
to the crossover PC board.

The woofer is held in place by means 
of four screws and four small metal 
brackets. Once again, drill pilot holes for 
the screws and run foam tape around 
the woofer rebate to aid sealing. Now 
push the rest of the acoustic filling 
material into the enclosure, making sure 
that it will not pack around the woofer. 
Then connect the wires from the woofer 
to the crossover PC board and fix the

pH in a similar manner.

edaes to ensure an airtight seal.
Next, the back can be inserted and 

slued in position, but not before secur- 
Fne a brace with suitable cleats, to run ing a uiül-v _____c^nwn

ssases» 

without straining either hinge .
SnffiSt^ edgeS t,gh^
together Hold them in this position with 
as many strips of adhesive tape a or^—-shown

N""1*'1“'“”” electbon.cs Av»«.

» t<> « the gone 
cloth frame. Probably the simplest way 
to do this is to use Velcro fastenings..

After that, you can relax and enjoy the 
results of your handiwork.

Where do you buy these kits, mtially, 
in Svdney they will be available from EletSc Agencies, 115-1117' Parramatta 

Road, Concord, Pty
Mplbourne, contact C.K.U. cjroup r ' 
Ltd 698 Burke Road, Camberwell, Phone 
(03) 82 1256.

67



your nearest expand your*
dealer is

WA
Micro-Base,
127 Fitzgerald Street, 
PERTH. WA 6005 
Ph: 328 9308.

ACT
Computer World, 
ShopG71, 
Gallery Level, 
WODEN PLAZA. ACT 2606 
Ph: 81 1368

SA
Acuis Trading. 
185 Pirie Street, 
ADELAIDE, SA 5000 
Ph. 223 1900

NSW
City Personal Computer, 
75 Castlereagh Street. 
SYDNEY, NSW 2000 
Ph. 233 8992
Emona Enterprises Pty Ltd 
Suite 206/611 George Street 
SYDNEY, NSW 2000
Ph:212 4815

ALBURY
^Ìnit Computer Service, 
530 Kiewa Street, 
ALBURY, NSW 2640 
Ph: 21 5933
Electron 2000 
181 Wharf Rd 
NEWCASTLE, NSW 2300 
Ph:(049)26 2918
David Reid Electronics Pty Ltd 
127 York Street, 
SYDNEY 2000
Ph: (02) 29 6601

VIC
Minit Computer Service, 
119 McCrae Street
BENDIGO. VIC 3550 
Ph: 43 2589
Radio Parts Group, 
562 Spencer Street 
Ph^329^^8*^8^^^N^' V,C 3003 

Rod Irving Electronics, 
425 High Street, 
NORTHCOTE, VIC 3070 
Ph: (03) 489 8131
David Reid Electronics Pty Ltd 
356 Lonsdale Street, 
MELBOURNE 3000 
Ph: (03) 602 4673

QLD
Datacom,

E Wa,kcr Street, 
BUNDABERG,QLD4670 
Ph: (071) 71 4740 
Software 80, 
200 Moggill Road 
TARINGA 4068 
Ph: (07) 371 6996

8K ROM
16 K RAMOSO

available now!
The perfect way to upgrade 

your lsh- inexpensively

•BREAKOUT • LUNA LANDER • SPACE batti e n
• graphics . music . hexadecimal * ING P0NG *

modifications to hardware whatsoever All t * D‘SPLAY * MOVIES • 
the most advanced developed so-far Games aS? * th°.r°Ugh|y tested ™d claimed to be 
of memory and provide continuous live action with machme code to make maximum use

..»«XX

—_____ ’ Telephone 419 3033.

I enclose eheque/Bankcard/Dinen. Club/Amex

Name _______

■ Quantity Item --------- -------------------------
Ready -assembled Sinclair ZYxod. - ------ ■---------------------

“ P~<-Wensi

1 ,, cnMJMMl. excl mams adaptor
jviains Adaptons) (6(X) Ma at 9 V Di’ m « T-----------------------------

1 hem Price

$199.00
Total

1 -—’---
KK ROM ■ ' ---------------------- ■yumyguUied)

I6K RAM --------------------------------—__________

$ 16.00

$ 75.00
—

a ' ---- ------- $150.00
—— ' ---- J —— ■

Address
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1 Remember
I — all prices shown include
' sales tax, postage and packing. 

W N.B. Your Sinclair ZX80 may 
' qualify as a business expense.

»295
NOW

Until now, building your own computer could 
cost you around $600 — and still leave you with 
only a bare board I'or your trouble. The Sinclair 
ZXX0 changes all that, l or just $199 you get 
everything you need including leads for direct 
connection to your own cassette recorder and 
television. The ZX80 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 ot the 
Sinclair ZX80: the Sinclair BASIC interpreter 
and the Sinclair teach-yoursetf BASIC manual. 
The unique Sinclair BASIC interpreter: oilers 
remarkable programming advantages — 
•one touch' key word entry. The ZX80 
eliminates a great deal of tiresome typing. Key 
words (RUN. PRINT. LIST etc) have their own 

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 discover them when 
you run.

Excellent string handling capability — takes, 
up to 26 string variables ol 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. 
1OR/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, uselul lor games and secret 
codes. Timer under program control. PEEK and 

POKE enable entry of machine code instruc­
tions. USR causes jump to a users machine 
language sub-routine. High resolution graphics 
with 22 standard graphic symbols. The Sinclair 
teach-yourself-BASIC manual 96 page book free 
with every kit.

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 
set. operating system and monitor. And the 
ZXSO 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 lightly. (Key words occupy just a single 
byte). You can add to the memory via the expan­
sion port, giving a maximum potential ot I6K.

ZX8O SK BASIC ROTI
THE CHIP

A drop-in replacement for the existing 4K BASIC ROM. comes with a new keyboard template and a supplementary operating manual.Designed for high-level, full facility computing.
Available NOW from: Nicholson st.. Abbottsford, Vic.. 3067. Tel. 419 3033.
SINCLAIR EQUIPMENT (AUSTRALASIA) ----------
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Benchmate: utility 
amplifier/power supply
As its name suggests, Benchmate

is a handy piece of equipment foryour test bench. lt incornnX.n . 7 p ce,otequipment - 
delivering a little over onp watt one0?0 amP,ifi®r capable of 
regulated power supply which ran hJt S together with a variable and 16V at currents^^ voltages bet^en 1,25V by GERALD COHN

Although the concept of this project is 
in \?eWkdimi ar ProJect was published 
Ik Ma,rch' 1972 File No. 1MA/49) we 
thought it was about time for a fresh 
presentation of what can be one of the 
handiest pieces of gear to have on the 
workbench.

The circuit is a simple one using three 
low-cost ICs (one of them is a§three 
Add to hidjUStible V°ltage regulator). 
Add to these a few resistors, capacitors 
diodes, etc and you have a useful piece 
of test equipment. H

The circuit diagram gives an indication 
of the simplicity of the design. A pre­
amplifier consisting of a TLO71 op amp 
provides a gain of 100 (40dB) and is used 
with microphones and other low level 
LM380Snnhe P°we,r amplifier uses an 
xs ic ™s

Two input sockets are provided, one 
For (ow input levels such as those from 
low impedance dynamic or electret 
microphones and the other for higher 
level input signals such as from a tape 
deck or audio oscillator. A single 
changeover switch is used to selec the 
mput. ie either high or low levilSpu. 
The only other control as far as the

control' 'S COncerned is the volume 

The power supply section of the pro­
fit USeS ar! LM317 variable output 
oltage regulator. The output voltage 
£ frnn?Pear| at a Pair of terminals on 
the front panel is controlled by a poten­
tiometer which is also mounted on the 
front panel. The ability to vary the out-

SUpply is the mai°r ad­
vantage that this new design has over its 
predecessor.

THREE OUTTERMINAL »a.- ■ ■ 
REGULATOR i

ADJ

Vout

FIG. 1

Looking at the circuit diagram we can 
in fhiat the PreamPlifier uses the TL071 
'n the inverting mode, the gain being set 
lonto combmation of the 1kfi and 
1(»k0 resistors. The non-inverting input 
is biased to half the supply so that eaual 
positive and negative voltage swingman 
thVlOOmeldh ^^Ppp caPacitor across 
rnh n«?k kLdzback resist°r is used to 
roll off the high frequency response thus 
reducing the possibility of high 
frequency interference or instability $

The output of the preamplifier is AC- 
coupled to the power amplifier stage via 
switch S1, used to select high or low 
level input modes. The coupling 
capaci or at the ouput of“ 
preamplifier has a 1MQ bleed resistor to

The prototype can deliver 7 2SW riok j-rented power supply (s^speci^panel). dudes a variable 1.25-76V
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5.Xe ’LThis eliminates the switch-on 
pop when the low level mode is 

elected while the unit is switched on 
.Jbe supply to the preamplifier has 
Sng iC? 7PJod fr°m tbe main suPP!y

g a 2.7k(l resistor and a 100nF 
capacitor. This augments the supply re­
jection ratio of the TL071 asdoeT 
another decoupling capacitor used at 
the non-inverting input.

The LM380 power amplifier is used in 
the inverting mode, with the non 
resiS8 ThUt tied tO ground via a 47kfi 
resistor. The inverting input is AC coupled from .he USe Xol 
potentiometer via a 2.2uF capacitor, 
nin 10uF capacitor connected between 
pin 1 and ground is a bypass capacitor 
used to assist in stabilizing L onX 
current source in the input-stage bias 
network. The power supply pin if pjn 14 
while pms 3, 4, 5, 10, 11 and 12 £e ai 
ground pins. Apart from being used as 
the ground termination pins, they also 
provide a thermal path for theV heat 
dissipated by the chip. at

The output (pin 8) is AC-coupled to the 
load via a 1000uF capacitor. A Zobel net- 
0 1uF canard8 °f a resist°r and a 
UluF capacitor is connected directly to 
the output pm to ensure amplifier stabili­
ty at high-frequencies. "
of an LmS? SUpply makes use 
ot an LM317, three-terminal adjustable

Itage regulator. The basic principle of 
operation of the power sup?! canbe 
no!edbayt ih errinS V'8 1' ll should be 
noted at this point that the LM317 has a °u,pu> «4"

resistor Ra. Assuming that no current is



1N4002
POWER

240V 
AC

4x1N4002

LM317T

S

N

E

CHASSIS

5600 
40VW

benchmate

The circuit consists of an audio preamplifier stage (TL071), an audio

(LM317T).

1.25 —17V

10 =

ADJ 
1N4002

1N4002

t TANTALUM

1/MA/-

amplifier (LM380), and an adjustable voltage regulator

We estimate that the cost of parts 
for this project is approximately

$45.00
This includes sales tax.

drawn by the adjustment terminal then 
all the current flowing in Ra must flow in
Rb

The result of the current flowing in 
resistor Rb is to "jack up" the adjust­
ment terminal so that the total output 
voltage is Vreg+VRb As we have seen 
the voltage across,Rb is defined by the 
current through r£ which in turn is se 
by the regulator output voltage, Vreg.

So we can define the output voltage 
for the circuit of Fig. 1 merely by the 
selection of the two resistors, Ra and Rb.

The formula to express this relationship

Vout = Vreg + (Vreg.Rb)ZRa
This is the principle behind the circuit 

used here for the general purpose ad­
justable power supply. „„owo

We have given Ra a fixed value of 2201
while Rb has been made variable using a
5kQ potentiometer. A 10uF capacitor is
connected between the adJust.
and ground to improve the stability and
n S* »V "PPle >ha< stl" bC

Noie that the LM317T voltage regulator must be isolated horn cIiasms

present at the output. The luF capacitor 
at the output is also used for improved 

^TheVhree diodes around the regulator 
(not those in the bridge) are used to pro^

tect the regulator in the event of a 
capacitive load being connected to the 
output while the power is switched of 
and also to protect against connection 
another voltage source wh.ch could

ECTRONICS Australia, June, 1981



TWICE THE FUN 
WITH 

DICK SMITH 
FUN WAY INTO electronics 

Vol.l

VoL2
Post and packing: $1 per book.

Cat. B-2600

¡70s 

"°» >0 .

be9inner this book is a must 20 
tester If built poweured radio to a continuity 
tester, all built without the need tn cnMor ti/ 

aUT2r:oad£rd;rho^ aoies you to follow the circuit via the wires and 
perfeSVsalS' r°jeCt battery powered they are 
pertectly safe! Learn electronics the FUN WAY.
one of the” h 10 Jh *hc Parts to build any

ForproleAslbao^  ̂ Cat K’26OO @
With Kit 1) @ $7 50 B Js,used in conjunction

Cat B-2605

book™

A„. SCHOOLS, RE-SELLERS ETC-
Ask about our incredible discounts for h..llr 
quandtles „„ either books or

you re not completely happy with either hr. 1,:hase price. What k„ r., h ®ither book, you may return the book in itsFUN waVTwn^
8 “»»MICAH

’^m.,uS5------------- mm CCH1 De 
used as a warning device, elect­
ronic jewellery, etc. Cat K-2621

DING DONG 000RBEU 
$4.00Welcome visitors to your home 

“t'i®

MORSE CODE TRAINER 
, $4.00This simple oscillator circuit 

lets you learn Morse code the 
easy way! Cat K-2623.

UNIVERSAL timer
- $5.00

Use It as an egg timer, a dark­
room timer, etc: in fact, it's got a 
Jo£of applications! Cat K-2624

Throwing a dice’is old hat: do it 
electronically* Simple circuit has 
other uses too. Cat K-2625

MONOPHONIC ORGAN 
c , $7.50
easy to build, and easy to play1 
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

One touch on. next touch off- 
°r on while touched' Dozens 

>1 uses in the home. Cat K-2628

n ,$4.50 
Don t get eaten by mozzies: 
scare them away electronically 
I ake it anywhere Cat K-2629

METAL/PIPE LOCATOR

SIMPLE AMPLIFIER
A $6.00
A useful little amplifier for all 
those projects needing audio 
amplification. Cat K-2630

WIRELESS mic.
A • $6.50
A tiny transmitter that can be 
received on anyFM receiver. A 
great little kit! Cat K-2631

LIGHT ACTIVATED
SWITCH $4.90
Highly useful for alarms, night 
hght switches etc etc Sensitive 
and reliable Cat K-2632

A . . . . . . . . . . . . . . . . . . . $6.00
A simple BFO circuit you can 
use to find metals, pipes, wiring 
etc - maybe gold! Cat K-2633

SOUND ACTIVATED 
SWITCH $6.50 
neks up sound waves and trips a 
relay Use as a telephone bell 
extender, too Cat K-2634

H0ME/CAR BURGLAR 
A^RM $6.00 
Learn how burglar alarms work 
when you install yourown1 For 
home or car Cat K-2635 

electronic siren 
■ • $4.50

Great for alarm use-or where 
any warning is required Good

LEO LEVEL DISPLAY 
T, . $8.50

1 his fascinating project shows 
you the audio level of any 
amplifier. Cat K-2637 y

INTERCOM UNIT 
$8.50

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

LED COUNTER
MODULE $7.50
Learn how digital circuits work 
by building a counter Count 
slot car laps, etc Cat K-2639

SHORTWAVE RECEIVER I
, ■ • $6.50
Listen in to the exciting world 
ot shortwave radio: amateurs 

ountnes! Cat K-2640DKK SMI'H ELECTBONKS r.



Benchmate WIRING DIAGRAM

otherwise discharge via the regulator 
and damage it.

The rectifier section of the power supp­
ly is shown in the circuit diagram as a full 
wave bridge, but we have made 
available the option of using a centre­
tapped transformer and only two

PARTS LIST
7 metal case 184x60x170mm
1 6.3mm insulated jack socket 

(see text)
7 panel-mounting fuseholder
7 250mA fuse
7 2755 power transformer
7 3-way terminal block
2 miniature single-pole, double-throw 

toggle switches
7 red binding post
7 black binding post
7 chassis-mounting RCA socket
7 3.5mm ¡ack socket
4 8mm nylon PC board supports
2 knobs to suit potentiometers
7 PC board 120x70mm (81ua6)
2 rubber grommets
1 3-core mains cable with moulded
3-pin mains plug
7 cable clamp
1 solder lug for earth connection
7 5k0 potentiometer
1 50k0 potentiometer

diodes. Just which configuration you use 
will depend largely on the type of 
transformer that you happen to have to 
hand.

We have designed a printed circuit 
board which contains all of the elec­
tronics. The board measures 120x70mm

SEMICONDUCTORS
7 1N4002 rectifier diodes
7 LM317T adjustable voltage 

regulator and insulating washer
7 LM380 14-pin power amplifier IC
1 TL071 operational amplifier IC
7 red LED and mounting bezel to suit
CAPACITORS
1 5600uF/40VW PC electrolytic
7 1000uF/16VW PC electrolytic
7 100uF/25VW PC electrolytic
1 22uF/25VW tantalum electrolytic
1 10uF/25VW PC electrolytic
1 10uF/25VW tantalum
3 2.2uF/16VW PC electrolytic
1 1uF/25 VW tantalum
1 0.1 uF metallised polyester
7 150pF ceramic
RESISTORS (AW, 5%)
7 x 1M0, 1 x 100k0, 3 x 47kO, 1 x
2.7kO, 1 x 2.2kO, 7 x 1k0, 1 x 2200, 1
x 2.70

and is coded 81ua6. At first sight it may 
appear as though a lot of space has been 
wasted on the board but this is 
necessary because the extra copper is 
needed to provide heatsinking for the 
LM380 power amplifier IC.

The voltage regulator is mounted on 
the underside of the board so that it can 
be bolted down to the chassis when the 
board is mounted. This provides the 
heatsinking required when a lot of cur­
rent is being drawn from the regulator. It 
should be noted here that the output ter­
minal and the tag on the regulator 
package are at the same potential so that 
the regulator must therefore be 
insulated from the chassis when it is 
bolted down.

The usual procedure should apply 
when assembling the circuit board, such 
as starting with the resistors and the 
capacitors, and leaving the 
semiconductor devices until last. Make 
sure that all polarised components such 
as electrolytic capacitors and diodes are 
properly oriented before soldering them 
to the board.

The next step after the board has been 
assembled is to prepare the chassis for 
assembly. All the holes for the sockets, 
switches, binding posts, etc, have to be 
drilled and a front panel fitted. We have 
come up with a suitable front panel art­
work, a full-size reproduction of which 
appears elsewhere in this article. Scot­
chcal panels should be available from 
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BENCH MATE

POWER

VOLTS

HI LO

Actual size artwork for the front panel and printed circuit board.

SPECIFICATIONS
POWER OUTPUT: 1.25 Watts into 
8 ohms
INPUT SENSITIVITY: Low level 
1mV; High level 70mV
TOTAL HARMONIC DISTORTION: 
(at onset of clipping) 0.3% 
SIGNAL TO NOISE RATIO: 50dB 
with respect to 1mV
INPUT IMPEDANCE: Low level 
input 1 kQ; High level input 50kiL 
ohm

POWER SUPPLY SECTION
REGULATOR OUTPUT: (Hum and 
noise) typically 3mV peak-peak 
MINIMUM OUTPUT VOLTAGE' 1 3V 
MAXIMUM OUTPUT VOLTAGE: 
Typically more than 16V (no load)

the usual suppliers.
The case we used came from Dick 

Smith Electronics and consists of a bent 
aluminium chassis and a crackle-finish 
steel cover. The overall dimensions of 
the case are 184x60x170mm. These 
cases are now also available from other 
kitset suppliers.

We have specified an insulated 6.3mm 
socket for the speaker connector, but 
these are not always readily available. 
Another simple method of insulating the 
socket from the chassis is to use a rubber 
grommet. We have in fact used this ap­
proach in our prototype.

After all of the switches, pots and 
sockets, etc, have been mounted, turn 
your attention back to the printed circuit 
board. Check the board once more and 
make sure there are no solder bridges or 
dry joints, and also check the orientation 
of all polarised components again. It 
pays to take that extra care at this stage, 
as it can save frustration later on.

If you are satisfied that there are no er­
rors on the board, proceed to mount it

ELECTRONICS Australia, June,

in the chassis. After the board has been 
mounted, make all the necessary con­
nections to the pots, etc. Again, we ad­
vise you to check the wiring, as mistakes 
are easily made. The final step is to 
check the operation of the project. In 
order to carry out the tests you will need 
a loudspeaker, a signal source and a 
multimeter.

We will start the testing by having a 
look at the power supply section first. 
Connect the multimeter to the output 
terminals of the power supply and 
switch the unit on. Now slowly rotate 
the voltage adjust potentiometer in a 
clockwise direction. You should see the 
voltage rise, up to a maximum of around 
16.5 volts. Now rotate the pot in an anti­
clockwise direction and note that the 
voltage falls down towards zero. The 
minimum output voltage should be 
around 1.25 volts. Having confirmed that 
this section of the circuit is functioning 
properly, proceed to the amplifier test.

The amplifier test requires the use of a 
signal source. This can be in the form of 

1981

an audio sine wave oscillator with ad­
justable ouput or could even be a tape 
deck.

Connect the signal source to the high 
level input of the amplifier and make 
sure that the input has been selected by 
the switch on the front panel. Now con­
nect a loudspeaker and switch the 
amplifier on. Slowly increase the volume 
and note that the signal can be heard in 
the loudspeaker. If the input signal level 
is not greater than 70 or so millivolts, 
then no audible distortion should be 
evident.

The same test can now be carried out 
with a suitable signal being fed into the 
low level input. Note that the 
preamplifier is now being used and that 
the input sensitivity is now in the order 
of 1mV.

Once all of these tests have been car­
ried out you will have successfully com­
pleted another piece of test equipment 
for the work bench. We think you will 
agree that this is a very handy piece of 
gear.
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was $139

NOW ONLY

$555.00 plus tax.

CMOS

: NEW :

► $105 ;

diodes

l INE AR IC’S

regulators

MCT2 
LM380 

555

1-9 
70c 

$1.30
30c

10+
60c 

$1.20
25c

TRIO CRO’S NOW IN STOCK 
(write for full product range and price list) 
130mm DUAL-TRACE
15MHz. TRIGGERED SWEEP 
OSCILLOSCOPE

TRIO
• Simplified circuitry improved perfor­
mance and dependability have been suc­
cessfully realised with the use of ICs

STOCK UP NOW

ÎRVNG
ELECTRONICS

425 high sr. nominine

10 4001 $2.00
10 4011 $2.00
10 4081 $2.00
10 4071 $2.00

1 4553 $3.00
10 4553 $29.00
10 4002 $2.20
10 4007 $2.30
10 4017 $12.00
10 4023 $2.30
10 4025 $2.30
10 4068 $2.30
10 4072 $2.30
10 4075 $2.30
10 4077 $2.30
10 4073 $2.50
10 4082 $2.30
10 4093 $5.50-

10 7400 $2.00
10 74L500 $2.20
10 74L504 $3.00
10 7473 $2.50
10 7493 $3.50
10 74L510 $2.00
10 7410 $2.00
10 74L520 $2.20
10 74L532 $2.20
10 74123 $6.00
10 74L5367 $5.50

TRAI
1-9 10+

2N6027 45c 40c
2N3055 75c 70c
M52955 80c 75c
BU126 $3.00 $2.50
BU208 $2.75 $2.50
2N5458 48c 44c
2N5459 48c 44c
SC1410 $1.10 $1.00
SC1510 $1.60 $1.40
BC107 28c 25c
BC108 28c 25c
BC109 28c 25c
2N2646 80c 70c
BF469 $1.40 $1.20
BUX80 $5.50 $4.50
BU326 $3.00 $2.90

10-99 100+
1N4001 6c 5c
1N4002 6c 5c
1N4004 7c 6c
1N4148 5c 4c
1N5404 30c 25c
1N5408 35c 30c
1N4007 12c 11c

7805
7812
7815
7818
7824
7905 
7912
7915
7924

1-9 
90c 
90c 
90c 
90c

$1.00
$1.20
$1.20 
$1.20
$1.20

10 + 
80c 
80c 
80c 
80c 
90c

$1.10
$1.10 
$1.10
$1.10

VIDEO 
MONITOR

Can also be used 
as normal TV

HURRY! STOCKS 
CAN’T LAST

■ ■ ■
--- 1CRYSTALS

freq. MHz HOLDER
PRICE I

1.000 HC33 $1250
1.8432 HC33 $10.50
2.000 HC33 $12.50 I

2.097152 HC33 $12.50 I

2.4576 HC33 $6.90 I

2.500 HC33 $6.90
3.000 HC33 $7.90
3.000 HC18 $7.90
3.2768 HC18 $7.90
3.2768 HC33 $7.90
3.330 HC33 $7.90
3.330 HC18 $7.90
3.579545 HC33 $7.90
3.579545 HC18 $5.50
3.6000 HC18 $4.90
4.000 HC33 $4.90
4.000 HC18 $4.90
4.194304 HC18 $6.90
4.33619 HC18 $6.90
4.440 HC18 $6.90
4.550 HC18 $6.90
4.750 HC18 $6.90
4.91520 HC18 $6.90
4.9562 HC18 $6.90
5.0688 HC18 $6.90
5.185 HC18 $6.90
5.585 HC18 $6.90
5.585 HC18 $6.90
5.587 HC18 $6.90
5.7143 HC18 $6.90
5.9904 HC18 $6.90
5.000 HC18 $5.50
6.000 HC18 $5.50
6.1444 HC18 $5.90
6.400 HC18 $6.90
6.5536 HC18 $6.90
6.6670 HC18 $6.90
7.15900 HC18 $6.90
8.000 HC18 $4.90
8.330 HC18 $6.90
9.304 HC18 $6.90
10.000 HC18 $5.50
10.73865 HC18 $6.90
11.000 HC18 $5.50
12.000 HC18 $5.50
13.5168 HC18 $6.90
14.31818 HC18 $6.90
15.000 HC18 $6.90
16.000 HC18 $6.90
18.000 HC18 $6.90
18.432 HC18 $6.90
19.6608 HC18 $7.50
20.000 HC18 $6.90
23.400 HC18 $7.50
23.684 HC18 $7.50
24.000 HC18 $6.90
27.000 HC18 $6.90
32.000 HC18 $6.90
36.000 HC18 $6.90
48.000 HC18 $6.90
100.00 HC18 $15.00

PLEASE NOTE:
Not all crystals are in stock at present but 
are on order.

ROD’S
REAL

VALUE

throughout • A vertical amplifier provides 
as wide a bandwidth as DC to 15MHz, as 
high a sensitivity as 10mV/div, and a low 
input capacitance • A sweep rate ex­
tends from 0.5gsec/div to 0.5 sec/div in 
19 ranges. Further, TV vertical and 
horizontal syncs are available for measur­
ing video signals and, with its x5 
magnified sweep, its range of application 
is extremely wide • Very easy XY opera­
tion of high input sensitivity for Lissajous 
measurements • Dimensions: 260(W) x 
385(D) mm, Weight: 8.4kg.

CIRCUIT BOARDS

80 cm 3 B $2.50

ET014 $4.50 ET591A + B
ET043 $2.00 ET598
ET044 $1.90 ET598B
ET047 $1.90 ET599A $2.50
ET048 $1.90 ET599B $2.50
ET061 $2.20 ET599C $2.90
ET062 $2.50 ET599D $2.20
ET063 $2.50 ET603 $4.90
ET064 $1.90 ET604 $4.50
ET065 $2.20 ET606 $3.90
ET066 $1.90 ET631 - 2’$9.50
ET067 $2.20 ET635 $3.90
ET068 $2.20 ET636 $15.50
ET071 $2.50 ET637
ET072 $1.90 ET638A $4.90
ET081 $2.50 ET650A $4.50
ET083 $1.90 ET650B + C
ET084 $2.50 $4.50
ET085 $1.90 ET682 $65.00
ET130 $1.90 ET708 $2.90
ET132 $2.90 ET713 $4.90
ET 134 $2.90 ET717 $4.50
ET135 $2.50 ET726 $3.50
ET136 $2.50 ET731 $4.50
ET137A $3.90 ET1501A $2.50
ET137B $3.90 ET1501B $2.20
ET139 $1.90 ET1501C $1.50
ET147 $3.50 ET6800 $11.90
ET152 $2.90 ET6802 $12.50
ET245 $2.90 75 cd 7 $3.50
ET25O 78 ao 6 $3.90
ET255 $2.90 78 c 5 $4.90
ET260 $2.90 78 n 6 $3.50
ET261 $2.90 78 ng 4 $3.20
ET262 $2.90 78 + 3 $4.50
ET263 $2.90 78 ut 4 $4.50
ET264 $2.90 78 up 10 $9.50
ET316 $3.50 75111 $2.20
ET317 $3.50 79 fe 11 $2.50
ET322 $2.90 79md9 $2.50
ET324 79pc12 $2.90
ET325 $2.50 79 pg 9 $3.90
ET326 79 ps 11 $2.90
ET327 $2.90 79 sb 10 $3.90
ET328 $2.90 79 se 3 $3.90
ET329 $2.50 79sf9 $2.90
ET363 $3.50 79 sf 10 $2.50
ET417 $2.90 79 ti 11 $2.90
ET440 $8.50 79 ups 6 $2.50
ET445 $2.20 80 aw 4 $4.50
ET446 $3.50 80 ci 4 $3.50
ET449 $2.90 80 cm 3 A $4.50

$3.50
$3.20

ET450A 
ET450B 
ET452 
ET453 $2.90
ET454 $3.50
ET455 $3.90
ET457 $2.90
ET459A $3.50
ET466 $7.50
ET470 $2.90
ET471 $9.90
ET472 $2.90
ET473 $5.90
ET474 $2.90
ET475 $4.90
ET476 $6.90
ET477 $3.90

on
ET480PS $2.90
ET481M $2.75
ET481PS $4.90
ET483 $3.90
ET484 $4.90
ET485 $3.90
ET486 $3.90
ET489A $3.50
ET489B $3.50
ET496
ET528 $2.90
ET539 $2.90
ET541 $2.90
ET547 $3.50
ET549A $2 90
ET560 $1.90
ET561 $2.90
ET562 $3.90
ET563 $3.50
ET566A $2.90
ET566B $3.90
ET567 $3.50
ET568 $2.90
ET572
ET573 $3.50
ET576 $5.90
ET577 $3.50
ET578 $2.90
ET581 $2.50
ET583 $2.90
ET585R $1.90
ET585T $1.90
ET586 $3.90

80 f 3
80 gps 3
80 hla 5
80 pa 6
80 pc 4
80 pg 6 
80sa3
80 tv 8
80 av 3
80 pp 3
80 rf 5
80 pp 7 b
80 g 6

$3.20
$2.90 
$2.90 
$7.50 
$2.9C 
$6.5C 
$4.5C 
$3.9C 
$2.9C 
$2.5C 
$2.9C 
$2.5C 
$5.9C

80 pp 7 a $6 .:
80 II 7
80 b 7
80 ch 7
80 pc 7
80 bm 10
80 tm 8 a
80 tm 8 b
80 tc 12
80 Ibr 12

$2.5 
$2.‘ 
$6.i 
$3.i 
$2! 
S5 ' 
$2.! 
$2.!
$2-!

80 st 10 a $3.!
80 sa 10 $11 J
80 st 10 b
80 trs 11
80 aw 10
80 de 10

$2.!
$2 !
$3!
$6 I

80 RAM 12$3 !
8p Is 12
80 sa 10
80 rm 1 2
80 ad 12
80 fb 12
80 ga 12
80bm 10
80 tc 12
81 sw 1
81 sp 1
81 de 3 A
81 de 3 B
81 de 2
81 si 3
81 ga3
81 vm 2
81 hb 4 a
81 hb4b
81 ma 4
81 re 4 c

$3.5 
$9.5 
$2.9 
$2.9 
$2.9 
$6.5 
$2.9 
$2.S 
$3.S 
$2.S 
$8.f 
$9.£ 
$2.4 
$9.f

$11.5 
$2.< 
$7.50 
$2.90 
$2.50 
$2.75
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Mailorders toS Northcote 3070. Minimum mail order S2. Add extra to, heavy items and regrstrat.on. cert.f.ed mad. . .

Prices, spec sub to change without notice.



Bill Edge’s All prices correct & goods in 
stock at time of going to press. 
Please phone to check current
availability

<ELECTRONIC AGENCIES

■
 115-117 Parramatta Road Concord 2137 (iiiu ijiJ

(Comer Parramatta Road & Lloyd George Ave) M18® i
Telephone: (02) 745 3077 (two lines)

what else do we carry? HI-FI ★ KITS * pa EQUIPMENT ★ MIKES * £
HARDWARE*TOOLS»WIRE»SEMIS★ VALVES★ SPEAKERS ★ BOOKS »

■
 SAVE ON TOP QUALITY _ ... «
Mtbb SPEAKERS MiW

u. , r o 1 , , ™Ups A1J1^1UU/HP8 twin coi
We have one of Sydney s largest 300mm heavy duty—was $95
ranges of component sneakers. And onlv $65—sava «SGI '

MAIL CHARGES
S10$S249oo.............................H heavy 01 ^^ky items (ov
S25S4qqq........................... co no 20kg) sent 'Freight-on' throu
HglS «........................... »3.00 carrier. Bankcard welcome-

.... ?4 00 maiL Pho°e or °™r the 
$100 or more ...................... $5.50 counter.

TRADING HOURS
Mon-Fri
Saturday
Sunday

9am-5.30pm 
... 9am-noon 
.. 10am-2pm

AD12100/HP8 twin cone 40W

ranges of component speakers. And 
because we are continually adding 
new models we have to delete some

, duty—was $95, now 
only $65—save $30!

to make room for them. This is where 
you can save. We've reduced the 
prices on these top quality, brand 
new speakers. Remember, these 
prices hold until stock runs out—so 
get in quick!

SAVE $30 ONLY $65

Full range speakers by Coral 
100mm 16W 4A60—was $18.90 only 
$15.90 I
Hat 5 125mm 20W—was $28.90, now 
only $23.90
Hat 6 150mm 30W dual cone—was 
$37.90, now only $31.90 (
Hat 8 200mm 35W dual cone—was

SAVE $3 
SAVE $S
150mm 10W 6A25—was $9.95, now
only $6.95

Save on Plessey
C300L50 300mm woofer. Heavy duty 
chrome surround—was $75, now onlv 
$63—save $12
C065N05 66mm tweeter. 25W—was 
$6.50, now only $4.50
‘Electrostatic' tweeter—was $36 50 
now only $31.50—save $5 
‘Electrostatic' tweeter—was $32, now

Have you 
built your MOSFET 
AMPLIFIER yet?

The acclaimed Playmaster 
series of amplifiers now 
has a 50 watt per channel 
model with MOSFET 
outputs giving incredibly 
low distortion

Complete kit with R 1 ft Q 
^Ferguson transformer ▼ * V W

OPEN 7 DAYS SIX HOUR TURNAR0U

canaries, but don't 
like the mess—this

« j| 4b M kit's for you- (Also
I NA turns on and off—

Nr unlike the real thing.)

Monitors ignition 
points and sounds 
alarm when preset 
speed is exceeded. 
No more speeding 
fines!

$12.00
COLOUR GRAPHIC 

March EA ANALYSER

NegRtwe
kenerator

wideband 
receiver kit

What a bargain—everything you need to bui 
your own multi-band receiver for only $65.00 
Four ranges from broadcast band to 30MHz- 
think of what you can pick up: amateurs, overse 
broadcasts, marine etc.
Complete kit (as 
¡EA Nov. 1980)

per

_................. Take a look at the cover of
March '81 EA to see what 
this great colour analyser 
can do. And note: our kit is___  J« absolutely complete—it 
works in full colour,

— __ _ ^a. __ _ _ _____  deludes case, front panel| |KT J Af Q | | 00 label. Beware of cheaperV-xA N I I I W ¿«29 W W versions that don't include 
__________ ______ these in the price.

»ill I Flu li

$65.00

The great ETI kit. Includes all 
parts plus pH probe and both 
buffer solutions. 3‘/a digit LCD 
readout. pHantastic!_______

popular pH meter
______899,50

you««» •' ’ ?” Completi de^"

I sell tor up to «°» O
ONLY $59

Own a. 
microwave?Microwave ovens are a

boon to modern living, but 
a leaking one is a very real 
danger. This simple to 
build kit checks any 
microwave oven for harmful 
leaks. ETI 724. Complete kit

Cylon 
Voice

Tired of that ho-hum 
voice? Build this kit an, 
change to the latest in 
fashion voices—Cylon 
Voice! Great effect.

$18.95

CORAL QUALITY- 
^¡00^ build it yourself &

A VIP Complete kit for 300mm
Nr JU 3-way 4 speaker system

S $30! $224
Complete kit i 

with woodwork i
S

jFl. Engine j

Analyser
910 r Keep your car in tunl

and save fuel. This J

Sir,

unit measures RPM, I 
dwell and battery 

i voltage on any 4, 6 o| 
8 cylinder petrol 
engine.
Complete kit

$53.50



Search head and handle only 
Cat K-6060 $89.00
ETI1500 PCB only $9.95
ETI1500 case only $28.00

only
$199

There are hundreds < ( 
of uses for this ( i
fantastic EA < •
designed kit. O
Phone for full (
details of the kit. ( )

$89
Search head & 
handle only.

Digital 
Capacitance 
mpter —

Fast acting, reliable. That's what you 
want from a speaker protector. This 
unit is a must when using high 
powered DC amps—if only for your 
own peace of mind. $26.00
Dual power supply
Perfect for preamps, equalisers or for experiments
with op amps. ± 15V output,
without transformer $9.50

4-innilt Suits virtually any power amp 
t mpui needing 1V ¿rive.
nrparrin PC board and all parts^^Q.SO 
preamp except transformer.

4 T p f1 ft n * More popular than we ever 
AJv wvllg envisaged! Forget that primitive 

mechanical doorbell—go
electronic with this great EA kit.
You'll make the Avon Lady's day!

$15 
(pushbutton 
not included)

digital meter 
measures from 
IpF to 99.00uF 
in three 
ranges.
a _ Ä a ä Complete kit$59.90

Take spectacular 
action photos. Suits 
any flash unit—fully 
variable sensitivity & 
delay. See ETI Oct $26.95

ID ON MAIL ORDERS

NEW KITS NEW KITS

: Peerless
♦ 3 way 100W rms 
: Speaker System
0 Brand new top quality speaker system designed
0 by EA using Peerless components (from <
♦ Denmark). Full 100 watt (rms!) power handling.
♦ 300mm woofer, 50mm dome mid & 25mm dome
♦ tweeter. Available as a complete kit including <
Y woodwork (pre-cut but not assembled) or as a kit ORI 4b 4b
T of the speakers and crossovers only. VUllIJMWIw ■
▲ Kit of speakers and crossovers only $364 per
0 pair. Complete kit including woodwork $560 per pair. JkAV a a

BenciunatelGREAT KIT SAVERS!
Because of our policy of always keeping up with the latest in electronic kits we 
are discontinuing several of our range—and you the customer benefits—with 
gigantic dollar savings. These special prices will remain until stock is sold. So 
if you've been after one of these kits—buy now and save. - ~'

1W audio amp mike 
preamp, and variable 
regulated power 
supply (up to 16V) in 
one handy package. 
Perfect for the service 
bench. Complete kit 
—great value at just 
$45.00 
Designed by EA

K-3130
’ K-3430

K-3504
K-3080
K-3052
K-3400
K-2041
K-2043
K-2045
K-2047
K-2048
K-2062
K-2063
K-2066
K-2067
K-2072
K-2044
K-3457

Minicolor save $10
ETI602 Mini Organ save $5
EA Prospector metal detector save $4 
EA Drill Speed Control save $3 
EA Transistor Tester save $4
EA Stylus Timer save $9
Continuity tester ETI041 save $1.50 
Heads & Tails ETI043 save $1 
500 sec. Timer ETI045 save $1.50 
Morse Practise set ETI047 save $1 
Buzz Board ETI048 save $1.50 
Simple AM Tuner ETI062 save $3 
Electronic Bongos ETI063 save $1.50 
Temperature Alarm ETI066 save $1.90 
Singing Moisture Meter save $1.90 
2 Octave Organ ETI072 save $3.50 
2 Tone Doorbell ETI044 save $1.50 
LED Watch Dick Smith save $3 
ETI578 NiCad Battery Charger save $4

WAS 
$49.90 
$29.50 
$18.50 
$13.50 
$19.75 
$47.95 
$4.00 
$3.50 
$4.50 
$3.50 
$3.90 
$6.50 
$5.00 
$4.90 
$4.90 
$8.50 
$4.50 

$17.50 
$39.50

NOW 
$39.90 
$24.50 
$14.50 
$10.50 
$15.75 
$39.95 
$2.50 
$2.50 
$3.00 
$2.50 
$2.40 
$3.50 
$3.50 
$3.00 
$3.00 
$5.00 
$3.00 

$14.50 
$35.50

There are many companies advertising ’kits', but are 
they complete kits?
When Electronic Agencies advertises a ’kit', it 
contains all the parts needed to get the project 
going, unless we specifically exclude parts that 
many constructors will not need. The parts list 
supplied by the magazine is the parts list for our 
kits.
Unfortunately this is not true of all suppliers. We 
recently purchased a kit for the ETI Negative Ion 
Generator from a kit supplier. Their kit sold at a 
price higher than ours. Look at the differences:

ETI PARTS LIST 
240V-9V plugpack 
5 needles 
100mm brass tube
Perspex 
100x100mm 
Horwood case 
Test PC board 
Nylon bolt 
Solder 
7 resistors 
10 capacitors 
TIP31C x 2 
Price $35-42

OUR KIT 
240V-9V plugpack 
5 needles 
100mm brass tube
Perspex 
100x150mm 
Horwood case 
Test PC board 
Nylon bolt 
Solder—2m 
7 resistors 
10 capacitors 
TIP31C x 2 
$39.00

Retail value of parts not included in

THEIR KIT 
Not supplied 
Not supplied 
Not supplied

Not supplied 
Plastic case 
Not supplied 
Metal bolt 
Not supplied 
5 resistors 
9 capacitors 
TIP31B x 2 
over $40 

their kit: $22.35

^^25^not ---------

This might have been a mistake on their part—but 
why should you be inconvenienced by their 
mistakes? When you can buy an Electronic 
Agencies kit—and gel it working. Remember, we 
are the kit specialists.



TH The Serviceman
□It

How not to climax a day at the beach!

At the risk of seeming to flog a particular theme, I have another story 
this month about an exploding “maintenance-free” battery I’m telling 
it because there appears to be an almost total lack of knowledge 
about the possible problems involved with these devices, if not on 
tne part of the manufacturers, then certainly on the part of many 
of those who subsequently handle them.

In these notes for May 1979 I told the 
story of a maintenance-free battery 
which exploded in a Telecom workshop 
when on "trickle charge". The operator 
involved received superficial acid burns 
to the eyes but, thanks to a workmate 
who manhandled him under a nearby 
shower, no permanent damage resulted.

It was subsequently established that 
the charge rate — about three amps — 
was excessive for this type of battery 
when it reaches full charge; a mistake 
atributed to ".... a communication open 
circuit between the manufacturer and 
the user". Judging by the latest incident, 
this communication link is little better 
now than it was then.

For the benefit of those who may not 
have read the original story, here is brief 
summary of the maintenance-free bat­
tery. These batteries are almost com­
pletely sealed, with only a microcellular 
filter to release whatever gas may be 
generated in each cell.

MINIMUM OF GAS
The battery is designed to generate a 

minimum of gas by using antimony-free 
lead grids for the plates, and on the 
assumption that it will be charged in 
typical automotive systems where the 
charge rate is progressively reduced to a 
suitably low level as the battery reaches 
full charge.

Loss of electrolyte is kept to a 
minimum by the reduced gasing, and by 
reduced evapaoration due to the near 
total seal. The amount of electrolyte is 
also somewhat greater than in a conven­
tional battery.

All of which adds up - in theory - to a 
very attractive device; a battery that the 
motorist can fit and forget for four or five 
years, when it would need to be replac­
ed anyway. So what can go wrong? What 

went wrong in the Telecom incident?
Excessive charge rate appears to the 

the main risk. Telecom's Material Inspec­
tion Branch concluded that the excessive 
gassing saturated the microcellular filter, 
causing a pressure build-up which lifted 
the filter from its seat. This not only 
released the explosive gas mixture to the 
atmosphere, but provided a flame path 
back into the battery.

At the time I reported the Telecom in­
cident I mentioned that I had heard 
rumours of these batteries exploding in 
cars but, at that time, they were just that; 
rumours that were umpteenth hand with 
nothing factual to back them up.

But a few weeks ago I was able to get 
such a story at first hand, from a friend to 
whom it happened.

It all started one Saturday morning 
when my friend decided that he needed 
some rest and relaxation; like a spot of 
quiet fishing down the coast. So, in an

/ m looking for an automotive service 
facility, with qualified personnel and 
state-of-the-art digital equipment, where 
they can accurately measure and adjust 
the storage battery input current with an 
appropriate degree ol precision!"

almost spur-of-the-moment decision, he 
loaded the fishing gear, his wife, and the 
youngsters into the car and headed 
south.

With the benefit of hindsight, he 
should have known better. He'd already 
had one omen that it was going to be 
one of those days; a flat tyre while retur­
ning from an early morning shopping 
trip. And, they say, bad luck often comes 
in threes.

His destination was a little known 
beach, popular with board riders and 
fishermen, about 90km (as the crow flies) 
south of Sydney, near Shellharbour. 
Allowing for longer distance by road, 
and traffic, it is about a two-hour 
journey.

NOW FOR THE FISH!
Arriving at the spot he unloaded his 

fishing gear from the boot, aided by his 
small daughter who, on being assured 
that everything was out, slammed the 
boot lid shut. And that was unlucky inci­
dent number two, because the keys 
were in the boot. Fortunately he had 
some tools with him, and eventually 
gained access from behind the back seat, 
but it was foretaste of things to come.

The afternoon passed peacefully 
enough until about 6.30; just on dark. At 
that point it was decided to pack up, 
drive about 15km north to Wollongong 
for a meal, then make a leisurely trip 
home.

And then it happened. He turned the 
ignition key in the lock and - WHUMP! 
As he described it, it sounded as though 
someone had landed a house brick on 
the roof of the car. He got out, looked 
around, could see nothing wrong, and 
then tried the starter again. At that point 
he realised that he had no electrical 
power in any part of the car.

He lifted the bonnet but, in the dim 
light, could not at first see anything 
wrong. But while peering under the bon­
net he became aware of drops of liquid 
falling on his head. Putting his hand on 
the underside of the bonnet confirmed 
that it was wet and, at the same instant, 
he realised that it was beginning to burn. 
It was battery acid.

Fortunately he had a can of water in 
the boot, with which he was able to
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sluice his head and hands and avoid fur­
ther discomfort. Closer examination of 
the engine compartment revealed the 
horrible truth; the top of the battery had 
been blown clean away and broken into 
three pieces. The underside of the bon­
net was covered with acid, which was 
dripping all over the engine 
compartment.

The immediate problem was how to 
get help. The beach was miles from 
anywhere and almost deserted. For­
tunately, the last two board riders were 
just leaving and they kindly gave him a 
lift to the next town where he hoped he 
could get NRMA assistance. He wasn't 
keen on leaving his wife and family alone 
in the car, in the dark in the middle of 
nowhere, but there was no alternative.

Nor did things work out too well with 
the NRMA. There was only one 
patrolman on duty, and he was 
somewhere out in the wilds of Kangaroo 
Valley. They didn't expect that he could 
reach the car before midnight. And, in 
any case, he wasn't geared to provide a 
replacement battery.

Realising the hopelessness of this ap­
proach, he began ringing garages in the 
area. Most were shut by this time, but he 
finally found one that answered, and 
which also had a suitable battery. All he 
had to do was collect it and get it back to 
the car!

The only solution was a taxi, and the 
nearest available was at Wollongong. 
This arrived, took him to the garage, col­
lected the battery, and then drove to the 
beach. It was now about 10.30 and it 
was a very relieved wife and family who 
greeted him, since neither he nor they 
had expected him to be away so long.

With the new battery fitted, and the 
old one in the boot, he drove back to 
the garage. The proprietor had offered 
him a few dollars for the old battery and, 
apart from anything else, he wanted to 
get rid of the messy thing as quickly as 
he could. It also provided an opportunity 
to hose out the engine compartment 
and the underside of the bonnet. (He 
repeated the exercise the next morning 
at home.)

He arrived home some time after mid­
night, at the end of a not-so-perfect day. 
Apart from anything else, the new bat­

tery and the necessary taxi fares had set 
him back close on $80.00; a very expen­
sive day out, and one which had done 
nothing to relieve the tension of the big 
smoke.

What had gone wrong? What had caus­
ed the battery to explode? The battery 
was about 18 months old and, when it 
was fitted, the salesman had assured him 
that it was the latest thing in batteries; 
maintenance free, he would have 
nothing to worry about for the life of the 
battery.

The salesman also made a big thing 
about the firm's policy of checking the 
electrical system of every car to which 
they fitted a battery. When they checked 
his car they announced that the charging 
rate was "... a bit on the high side, but 
she'll be right mate. With that new bat­
tery you don't have a thing to worry 
about".

MORE CARE NEEDED?
But was this too casual an approach? 

Did the higher charging rate contribute 
to the explosion? In fact, it is hard to be 
sure just why the battery elected to ex­
plode when it did, some 18 months after 
it was fitted. The most obvious - but not 
necessarily true — explanation would be 
that pressure due to excessive gassing 
had probably built up on many previous 
occasions, but without actually 
damaging the filter.

On this occasion, perhaps aggravated 
by the long run, it proved just too much 
and at some time during the run, or 
shortly after, the filter lifted and released 
a hydrogen/oxygen mixture. We would 
now have to assume that enough of this 
mixture remained trapped under the 
bonnet for the several hours which the 
family spent at the beach, being 
ultimately triggered by a spark from the 
starter commutator.

And this is where the explanation 
seems to bog down. Could a sufficient 
amount of gas remain trapped for this 
long? It seems unlikely, yet tne explosion 
occurred. Could there be a completely 
different explanation?

In fact, I have heard rumours, which I 
have been unable to track down at this 
time, to the effect that some such 
batteries suffer from some kind of

VCRs — and associated problems
In some push-button tuned receivers, the time constant of the line flywheel 

circuitry is reduced when they are switched to the channel designated for use 
with video cassette recorders. The provision appears to be unnecessary with 
modern VCRs and it has the disadvantage of making that channel more subject 
to video pulling, particularly if the AGC level adjustment is not critically adjusted.

It can also cause problems if the button is used for normal channel 0 reception. 
Mains hash can cause objectionable line jitter.

Last but not least, pre-recorded cassettes having non-standard vertical sync 
pU|ses _ in an effort to frustrate copying — may fail to produce proper vertical 
locking in a significant number of receivers. Those with accessable vertical ho d 
controls can usually be nudged into sync, but designs without accessable 
vertical sync may suffer from severe, even continuous, vertical rolling.

^^Ever^printed circuit 
ever published by EA & ETI

H • Accurate machine printed etched circuits
• Send $5.00 tor Computer Printout

listing every 
• Specials to 
• Postage on

project in stock, 
your artwork 
PCB's add $1.00

■ 81SS4 6.20
81DT5
81RC4B

3.60
2.80

81MP6
81RC4A

5.00^

4.80 Q
■ 81CC5 3.50 81SP5 3.80 567 4 60 ■
■ 1501C 2.80 1501B 3.10 1501A 3.20 ■
■ 7298 6.20 5990 3.20 599C 3.30 I
■ 599B 2.80 ETI 599A 3.00 81SI3 6 80 I

B 81VM2 3.00 81MA4 2.80 81HB4B 3 00 B
■ 81HB4A 6.20 81RC4C 2.80 81IR4 3.20 B
■ 80GA12 5.90 81DC3A 7.00 81GA3 9 20 B
1 81DC3B 5.40 ETI 329 2.80 598B 2.80 I
I 598A 2 80 80IF12 2.80 81SP1 3.00 ■
■ 81DC2 2.80 81SW1 3.50 80FB12 3 00 B
I 477 4.00 328 2.80 80RM12 3.00 B
I 80SA10 7.00 80AD12 3.00 ET11500 9 00 B
■ ET11500 9.00 ETI572 3 50 80RAM12 5.50 B
■ 80MV11 2.80 80LS12 ,3.20 ETI476 4 on 1
I ETI 476 4.00 247 2.80 80TRS11 2.80 B
1 255 2.80 800C10 4.80 80AW10 3.00 B
1 80LBRI2 2.80 80BM10 2.80 80ST10B 2 80 I
1 80TC12 2 80 80TM8B 2 80 :A80TM8A 5.00 B
■ 80ST10A 4.50 327 2.80 ETI147 3 00 B
■ 568 2 80 ETI457 3 00 ETI326 2 80 ■
B ETI475 4 00 80B7 2 50 80DM9 4 50 ■
■ 80LPG9 3 50 250 2.50 564 10 50 ■
■ 80TR9 3 50 80LL7 2 80 80M07 3 00 ■

ET1324 3 50 80LL7 2 80 80M07 3 00 ■

80PC7 3 00 80CH7 4 80 565 3 50 ■

563 2 80 467 4 00 149 2 80 ■

80PP7B 2.50 80PP7A 5 00 80RF5 2.80 ■

80G6 4 80 578 2.50 636 16 00 I

8006 3.00 78AF2 3.00 ET58820 10 00 ■
80PA6 12.00 77CB12 2.60 78EK3 3 30 B
80BB3 2 80 ET135 3.00 781A2 2.60 ■

454 3.00 B0HHS6 2 80 ET716 4 00 I

80AW4 4 00 325 2.50 ET245 2.50 ■

80C14 2 80 80PC4 3.00 78S3 2 60 ■

466 6.00 562 3 30 77PH12 2 60 ■

80AU3 3.00 453 2 80 80PG6 5.00 B
264 2 50 566A 2 50 80HLA5 2 50 I

322 2 80 80GPS3 2 80 80TV8 3 30 I

80S1 2.50 496 5.00 566B 3 00 I

ET560 2.80 496G 6.50 80F3 2 80 1

ET151 2.50 80CM3A 3.20 ET152 2 80 I

79DI0 2.80 561 2 80 726 8 00 I

79TI11 2.80 80GA3B 3.20 80CM3B 2 80 ■

Í7262 2 50 79SB10 2 80 455 3 00 I
ET150 2 80 ET452 4 50 80GA3A 5 00 I
79PG9 3.00 80SA3 4 50 ET474 2.80 I
ET573 2 80 79EB12 2.80 ET321 3.50 I
79QM9 3.00 ET270 2 80 79FE11 2 80 I
79RR8 4.20 ET261 2.50 79PC12 2 50 I
79BT9 2.60 ETi46 2.50 ET263 2 50 1
79AC9 3.50 79M09 2 80 ET260 2.50 ■

ET576 4.20 ET577 2.80 79PS11 2 50 I
ET730 3.50 79PS10 2.80 ET606 3 00 I
ET252 3.00 79SF10 2.50 ET473 3 50 I
79WF8 3.20 79TT7 2.60 79Rt8 2.80 1
79PS6 2.80 79SF9 2.60 79AI9abC 4.20 ■
ET451 2.50 ET574 2 80 79W9 2 80 ■
6800 8 50 ET814 2 80 ET731 3 00 B
79UPS6 2 50 79SR8 2.80 ET575 2.50 I

ET144 3.50 79UT8 3.00 ET725 3 50 I
79R05 3.00 79FR6 3.50 79TRF5 2 50 1
77EO2A 3.50 ET472 3.00 79M8 2 80 B
ET320 2.50 79CI7 4 80 ET148 2 50 I
I 7595 2.80 79SA5 8.00 ET724 2 50 1
491 4.50 ET254 2.50 79KB7 2.80 I
79PS3 2.60 79E02C 2.50 ET651 4 50 I
79P1B 2 80 ET249 2.80 ET471 5 50 I
79C1A 3.00 ET253 4.20 79E02B 4.00 ■

1 42B 4.00 559 3.80 ET594 2 50 1
79S1 4.50 78Se3 4 00 ET470 3 20 1

^79172 5.00 79P1A 2.80 79A3 3 00

I HOURS OF TRADING
Mon to Fri: 9am to 5pm; Sat: 10am to 3pm.

Special 48 hr prototype service now available.
Ask for our FREE quotation.

MAIL cheque or money order 
(add postage) direct to—

RCS radio pty ltd

I 651 FOREST RD, BEXLEY,
NSW 2207 . 587 3491 J
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QUALITY &
\ AUTORANGING 

for $69.50!

KAISE *
* professional ♦
♦ quality multimeters «
* at an aflotdable price! ♦
♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦

Yes. the convenience and precision of an auto ranqinq digital 
multimeter is now within the reach of everyone. These four new 
meters cover virtually all general purpose needs, and offer precision 
measurement in a compact, rugged and highly usable package.
To operate, all you do is select volts, ohms or milliamps and 
connect the probes —the unit does the rest!

200«»*

\ mA Al

Model SK-6200 
features: 
• 20 ranges
• Auto ranging in 

all modes
• Auto polarity 

indication
• Single button 

zeroing
• Overrange 

indication

$69.50
+ tax if applicable

Convenient audio continuity test & 
overload indication
No more waiting for the display to settle when you’re 
checking continuity! When the probes are connected 
across less than 19 ohms in the ohms range, a tiny 
buzzer sounds to indicate continuity.
Model SK-6100 $108.00 + tax
Full 10 Amp AC/DC current ranges
These two models are identical to the SK-6200 and 6100 
respectively, with the addition of 10A AC and DC current 
ranges.
Model SK-6220
Model SK-6110

$79.50 + tax
$118.00 + tax

Available from:
NSW Standard Components (02) 660 6066
Radio Despatch Service (02) 211 0191
Davred Wholesalers (02) 29 6601
Emtronics (02) 211 0531
D.G.E. Systems Newcastle (049) 69 1625

Queensland Audiotronics (07) 44 7566
E.C.Q. Electronics (07) 376 5677
St Lucia Electronics (07) 52 3547
South Australia Bee Ja/ Electronics (08) 352 5959
Victoria Radio Parts Group (03) 329 7888 & 211 8122
G.B. Telespares (03) 328 4301
Ellistronics (03) 602 3282

David Reid Electronics (03) 602 4673
Teleparts Geelong (052) 21 7085
Ballarat Electronic Supplies (053) 31 1947
Tasmania George Harvey Electric Hobart (002) 34 2233
George Harvey Electric Launceston (003) 31 6533
W Australia Reserve Electronics (09) 275 2377
Atkins Carlyle (09) 321 0101

RADIO DESPATCH SERVICE
869 George St, Sydney 2000 Near Harris St. 

Phone 211 0816, 211 0191

JUNE SPECIALS
CAR HEADLAMPS:
Model 4003 6" 1 2V 37.5/50W ea $3.78
Model 5001 6" 12V 50W ea $3.10
Model 7010 7" 12V 35/50W ea $3.78
Model 7019 7" 12V M-6 ea $3.78

“RALMAR” CASSETTE TAPES: 
C60 Spec Quality..........................ea 78c
C90 Spec Quality............................ea $1.02
C60 Low Noise. ea $1.30
C90 Low Noise.................................ea $1.69
2 metre Ext Lead with 3 Pin Plug only $1.80 
"Simpson” RF Load 50 ohms 25 watt $5.00 
M/Sound" Jnr Groovemaster Record

Cleaner . $2.75
H2588 16 Drawer Parts Cabinet
Acrylic.......................................................$14.50
SF-120 5" Speaker. Dual Imp 4/8 
ohms $4.85
CA-30 4 Section Lock Down Car Aerial $4.75 
"Arlee" PC-410 Discolite $40.00
The Power Semiconductor Data Book 
for design engineers — by Texas
Instruments $8 95
"Austenna" FM3/F FM Antenna $1 7.50 
"Weller" WC 100 DPK Cordless S/lron
Kit incl Case 240V Charger, Solder.
12V Adaptor, etc $34.75
''Amphenol”. 4261B M/Turn
Potentiometer, Res = 20KD +5%, Lin 
±0 25% .........................................ea $3 go

CB Radio Crystals 27MHz range pr $3.50 
SM-204C Solder Remover Dispenser

ea $2.10
TV set Balun, 300/75 ohm.............. ea 75c
TV Coaxial Cable Connector:

Metal Body ea 60c
Plastic Body ea 56c

Hirose and Ansley Ribbon Cable 
Connectors fitted same day.

COMPUTER COOLING FANS
Muffin 240V $28 75
Sprite 240V $30 36

All PC Boards for EA & ETI Projects Front panels 
for some 1979 and 1980 EA & ETI projects. 
Black or silver background by the Scotchcal 
System.

“NEUTRIK” PROFESSIONAL 
AUDIO CONNECTORS

Available in 
3. 4 & 5 pin plug 
& socket, cord & 
panel types.

BUY TEXAS CALCULATORS
Excl Ince

ST ST
Business Analysis 41.48 45 92
MBA 64,29 71.20
T1 Programmer 62.44 68 74
T1 55 54.27 60.00
T1 Programmable 58C 141.11 156.00
PC 100C Printer 216.28 239 00
Library Modules 33 40 37 00

MAIL ORDER CUSTOMERS
Packing charge $1.00
Postage Local min $1.00
Postage Interstate min 50

OPEN: Mon-Fri Sam to 5.30pm. Thursday night 
late shopping till 8.30pm. Saturday Sam to 
11.45am. 
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structural fault. But, regardless of the 
explanation, the fact remains that this 
battery did explode — and others could 
possibly explode in the same way.

More to the point, the effects could be 
much more disastrous. This incident was 
bad enough; the inconvenience, the ex­
pense, the worry and trauma for a wife 
and family alone on a lonely beach, and 
the very real risk of long term damage to 
the car in spite of all possible pre­
cautions.

But at least no one was hurt. It is not 
unusual for home mechanics to activate 
the starter while working under the car 
bonnet, possibly with their face only in­
ches from the battery. In circumstances a 
person could easily be blinded and it is 
possibly only good fortune that this has 
not yet happened.

Perhaps it is time the Consumer Affairs 
Bureau - and their counterparts in other 
states — took a long hard look at these 
devices (1) to assess any degree of 
danger and (2) to at least ensure that all 
users are adequately warned of any 
potential hazards.

In the meantime I will do my best to 
follow up the rumours I mentioned. 
Hopefully, I may be able to get answers.

FADING TV PICTURE
From my own workbench the most in­

teresting story this month concerns a 
Rank Arena model 2603, and one of the 
main points of the story is its similarity to 
a previous fault and how this experience 
helped. The previous story was related 
in my notes for February 1980 and con­
cerned a Rank Arena, 2201, but the rele­
vant part of the circuit is virtually iden­
tical in both sets.

As in the previous story, the original 
call had nothing to do with this fault. It 
was about a snowy picture, and the 
customer suspected — correctly as it 
turned out - that he had antenna 
trouble. He is in a poor location and 
needs all the signal he can get to obtain a 
good picture.

There were several things wrong, in­
cluding the antenna itself, but the main 
culprit was a very old and very tatty rib­
bon feeder. When the weather was 
warm and dry it performed tolerably 
well, but when it rained, or even at night 
when dew formed, it was virtually 
useless.

A general overhaul of the antenna, plus 
a length of good quality coax and a 
balun, cured that problem but then the 
owner casually mentioned that the pic­
ture had a habit of going dark after the 
set had been running for some time. He 
assumed that this had been due to the 
faulty antenna and loss of signal at night. 
I had some doubts that the explanation 
was as simple as this.

Fortunately, I was able to observe the
effect. Having heard the customer's story
I switched the set on and noted that it

presented one of the morning test pat­
terns at what appeared to be normal 
brightness. Then I went out to the truck 
to fetch a service manual. When I return­
ed the station had commenced its pro­
gram - and the picture was noticeably 
darker

I checked the beam limiter setting 
which, in some circumstances, can over­
ride the brightness circuitry, and found 
nothing wrong. Then I checked the sub­
brightness control and found I could 
restore normmal brightness with it, but I 
wasn't sure why it needed to be 
adjusted.

At that point I noticed something 
about the picture which prompted me to 
switch to another channel displaying a 
test pattern. Sure enough, I was right; the 
set was overscanning badly in the ver­
tical mode. It was then that I recalled the 
February 1980 story. That had been one 
of the symptoms and although the other 
major one, loss of chroma lock, was not 

AUDIO 
TAPE TO DISC

Full Professional STEREO TRANSFER
Disc Recording Service 
Cassette or Reel to Reel

45-7" * 33%-10" or 12" — also 16% special
INQUIRE

PITMANS RECORDING STUDIOS 
36-39 Baylis St, Wagga, NSW.

Phones 25 2155, 21 2159

CHECK ’EM IN CHECK ’EM OUT
WITH NEAL-FERROGRAPH’S LOW COST 

AUDIO TEST EQUIPMENT

PUSH BUTTON ANSWERS FOR:—

• Distortion

• Wow & Flutter

• Gain

• Frequency Response

• Drift
• Sensitivity on all Amplifiers, Tape 

Recorders, Dolby ™ Filters, and 
other equipment.

BRITISH MERCHANDISING PTY LTD
49 YORK STREET, SYDNEY.

evident, I was immediately suspicious.
The trouble on that occasion had in­

volved the 19V rail, normally regulated 
by a transistor (TR5O5) and a zener diode 
network (D555, D559, and D560). This 
rail supplies, among other things, the 
vertical deflection board and, if it fluc­
tuates, the vertical deflection also varies. 
It also supplies the "video out" board- 
which includes the sub-brightness circuit.

The meter confirmed my suspicions; in­
stead of 19V I had 26.5V and, what was 
more, this voltage appeared on both the 
collector and emitter of the regulator 
transistor. My first thought was that the 
transistor had broken down, but the 
previous experience suggested I should 
not be too hasty. I checked the base 
voltage and found that it was of a similar 
value.

In fact as in the previous case, one of 
the two diodes in tne zener network was 
completely open circuit. A new diode 
brought the rail back to 19V. The 
overscan vanished and the sub- 
brightness control could be re-set to its 
former position.

Such is the value of experience. ©

Tel: 29 1571 Tlx: 24922
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LOOK!! LOGIC PROBES & PULSERS
AT REASONABLE PRICES

o 
o
a

LOGIC SIGNAL GATE MF520
The Logic Signal gate MF520 is us­
ed to extend the operation range of 
the logic probes. Its main function is 
to open a small time window, and let 
the logic probe indicate a signal state 
in the window. A gate control signal 
is required to mark the beginning and 
ending of the time.

* .......................... '.... -. .....

LOGIC PROBE MF504
L°K°be iS desi9ned for quick servicing and checking of integrated 

logic systems. With its unique multi-lamp readouts, the logic probe visually displays 
the presence of correct logic levels by illumination of coloured readouts Incorrect 
logic levels are shown by the absence of coloured readouts.

%»»*

Ss

MF 5048

8-BIT MONITOR 
This instrument

MF5048

TRUTH TABLE TESTER MF5126
The tester is designed to test the 
truth table of combinational logic cir­
cuit on PC board, such as gates, 
decoders, multiplexers, arithmetic 
functions etc. It can isolate the circuit 
under test from other devices on the 
PC board. It comprises six model 
MF512 logic pulsers, one MF504 
logic probe, and one MF520 logic 
signal gate. Logic pulsers are used 
to set input state of the circuit under 
test. Logic probe and logic signal 
gate are used to observe the output 
states of the circuit under test.

comprises eight MF504 logic probes and one 
MF420 probe rack. Mounting logic probe parallel on probe rack will 
ease viewing of the operations of counters, shift registers and data 
bus etc.

w 
a¡a

LOGIC PULSER MF512
A logic pulser is a valuable tool for trouble-shooting digital equipment. The use of a 
pulser to inject pulses into circuit nodes without cutting traces, removing ICs, on 
monitoring circuit response with a logic probe, is an effective method of locating 
faults in logic, connections, or components. The pulser produces high energy 
short duration voltage pulses of a logic state opposite to that of the node under 
stimulation.

■ *
< *

e

a ■

AMPEC ELECTRONICS PTY. LTD
1 Wellington St, Rozelle, 2039; PO Box 132, Rozelle 2039. Ph (02) 818-1166

■' T’ NSW Sheridan Electronics' 699 5922. Radio Despatch Service, 2110191. David Reid Electronics
29-6601 Electtonics (Distributors) 636-6052. Martin De Launay. 29-5834. Applied Technology. 487-2711 VIC’ 
Stewart Electronics. 534 3733. Ellistronics. 602-3282. John Pearce, 528-5240. Ritronics, 489-8131. QLD: N.S.

Electronics. 36-5061. WA: Reserve Electronics, 275-2377. Taimac, 328-1988.
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CIRCUIT & DESIGN IDEAS
We invite readers to submit circuit ideas and solutions to design problems. Explain briefly but thoroughly the circuit’s 
operating principle and purpose. Sources of material must be acknowledged and will be paid for if used. As these 
items have not necessarily been tested in our laboratory, responsibility cannot be accepted.

Intermediate intervals for the Utility Timer

Whilst the simple Utility Timer describ­
ed in the August, 1978 issue of EA pro­
vided for selection of the timed interval 
in a binary sequence (1,2,4,8,16,etc,) for 
some applications a linear selection (eg. 
1,2,3,4,5 etc) of timed intervals may be 
preferred. The Timer may be modified to 
provide such linear time increments by 
replacing the single-pole selector switch 
with a two-pole version, and the addi­
tion of four trimpots.

To obtain the intermediate time inter­
vals, clock frequency has to be lowered 
for a desired counter output, eg. reduc­
ing the clock rate by 33%% on the two- 
minute setting will produce an interval of 
three minutes; reducing by 20% on the

four-minute setting gives five minutes.
Referring to the circuit it will be observ­

ed that the 100kii CALIBRATE trimpot is 
removed from the board and interfaced 
with the new trimpots by the second 
pole of the selector switch, such that the 
frequency of the 555 oscillator can be 
varied according to the selector position.

Mechanically it is preferable to mount 
the trimpots on a tagstrip which can be 
bolted to the front panel, rather than 
soldering them directly to the switch. 
Adjustment of the modified unit will take 
some 50 minutes, with the 100ki2 stan­
dard rate trimpot being adjusted first — 
initially on the half-minute setting, then 
the four—minute setting for finer adjust-

ment. Next the 200kil trimpot (50% slow) 
can be adjusted for the three-minute 
period, followed by the second 100kfi 
trimpot (25% slow) for the five-minute 
period. The seven-minute period is set 
by the 250kQ trimpot (75% slow), and 
finally the 50kf2 trimpot (12%% slow) is 
adjusted for the nine-minute position.

It should be noted that the 
four—minute adjustment sets the %,1,2,4 
and 8 minute positions, the 
three—minute adjustment the 3 and 6 
minute positions and the five—minute 
one the 5 and 10 minute positions.

B.M. Byrne, 
Indooroopilly, 
Qld.

Tunnel-diode wobbulator

This circuit is claimed to provide an ef­
fective method of obtaining a sweep fre­
quency source throughout the range 
from 10 to several hundred MHz. It relies 
on the stable characteristics of a 2N2646 
unijunction transistor and the 1N3712 
tunnel diode to perform "with no com­
promise" a function that usually requires 
an expensive piece of test equipment.

The linear sweep is set by RV1, sweep

depth by RV2, while RV3 adjusts the bias 
to the negative resistance region on the 
tunnel diode HF/VHF oscillator in order 
to accommodate the characteristics of 
the particular tunnel diode. The resonant 
circuit, L1-TC1, tunes to the required 
centre frequency.

(From "Radio Communication", 
August, 1980.)

Modified “Prospector” 
metal locator

The metal locator described in the 
November 1979 issue of EA is sometimes 
difficult to set to a low growl, as sug­
gested, because of a spurious oscillation 
which can occur when the two 
oscillators are very close to being har­
monically related. This arises because 
the D flipflop can sample the reference 
oscillator very close to the level transi­
tion points, with any phase jitter produc­
ing tne spurious high frequency tone at 
the flipflop output.

By adding a 4013 dual D flipflop to the 
circuit the problem can be overcome. 
One half of the 4013 is used to divide the 
reference oscillator frequency by 2; 
while the second half is used to syn­
chronise the edge transitions of the 

(Continued on p85)
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Engine Analyser Kit Bidirectional Interface (Short Form Kit) Analogue and Digital Storage CRO Kit

Oscilloscope Switch Infrared Light Beam Relay
THIS MONTH’S

KIT

Simple Fuzz Box Digital Storage CRO Kit

LE GONG

from the

$15Kit of parts
LE GONG

INCREDIBLE!!!$29.00

MK3 Drill Speed Control

$75.00

$22.00

$44.95

$6.50

$26.00

$78.00

$13.00

$15.00

E A C/81

$9.50
$5.95

$199.00
$189.00

$72.49
$59.99

$52.49
$39.99

$48.49
$36.90

$52.99
$29.75

$13.50
$32.50
$69.50
$34.50 
$15.75 
$34.90 
$54.90

$109.00
$29.50
$24.90

$10.90 
$55.00
$49.00 
$45.00
$47.00 
$24.00 
$26.50 
$23.00 
$17.50 
$22.50 
$11.50 
$29.00 
$63.50 
$63.50

$25.90
$99.00
$79.90
$32.50

$129.00
$129.00

$99.50
$99.50
$15.00
$15.95

$8.95
$89.00

Benchmate: utility 
amplifier/power supply

CAPACITOR DISCHARGE IGNITION 
MUSICOLOR MK3 KIT ................
DISCO STROBE KIT ................
LEDS & LADDERS (EA August) 
ETI 149 Two-Tone Generator 
ETI 563 Nicad Fast Charger 
DREAM 6802 KIT 
Power Supply TO Suit 
Hex Keypad
ETI 568 Sound or Light Operated Flash Trig-

ETI 147 ELECTRONIC DUMMY LOAD KIT 
SERIES 3000 "MINI" STEREO AMP KIT 
ETI 561 Metal DETECTOR KIT 
PLAYMASTER 40 + 40 AMP KIT 
PLAYMASTER AM/FM TUNER KIT 
PLAYMASTER GRAPHIC EQUAL 
PLAYMASTER GRAPH ANALY KIT 
EA 79SF9 Sound Flash Trigger 
ETI 586k Ultra Sonic RX 
ETI 585T Ultra Sonic TX
ETI 576 ELECTROMYOGRAM KIT

Compucolour Kit does not include connector 
programmer to computer.
COMPLETE KIT (ine Scotchcal Front panel)
KIT WITHOUT CASE
DIGITAL PANEL CAPACITANCE METER
Kit of parts as featured in EA MARCH 1980 
Four Digits. Extremely popular.
COMPLETE KIT (ine Scotchcal Front Panel)
KIT WITHOUT CASE
TV CRO ADAPTOR KIT (EA MAY 1980) 
COMPLETE KIT (Inc Scotchcal Front Panel) 
(without power adaptor) 
POWER ADAPTORS TO SUIT
1. 240V to 6/7.5/9V
2. 240V to 9V

Fantastic doorbell using the 
new Siemens SAB 0600 chip.

ETI147 OCT 80 ELECTRONIC LOAD
Kit parts
ETI327 TURN HAZARD UNIT
Kit parts
EA DIGITAL ENGINE ANALYSER
Oct 80 80TM8a/10 kit parts inc front panel
EA CAR BATT VOLTAGE MON
Oct EA kit parts
EA BIPOLAR TRAIN CONTROLLER
Nov 80 kit parts
EA DIGITAL STORAGE CRO
Adapter Nov 80 kit parts
EA LIGHT BEAM RELAY NOV 80
Kit of parts
EA RS232 PRINTER INTERFACE
Nov 80 kit parts

Please note we attempt to have all kits available to our customers. Provided of 
course we have the required information from the mags in time. Where a component is 
unavailable we may use a substitute or credit this cost so as to prevent delay.

TV PATTERN GENERATOR
Kit of parts as featured in EA June 1980, Dot, 
Greyscale, Crosshatch, Raster, Check.
COMPLETE KIT (incl Scotchcal front panel)
KIT WITHOUT BOX
EPROM PROGRAMMER KIT
Kit of parts as featured in EA July 1980 Programs 
2708, 2716 & 2532. Use with TRS 80, Sorcerer &

KITS
ETI SERIES 4000 60W STEREO AMP KIT
Complete Kit Rack Mounting Case
Woodgrain Sided Case

PARTS AVAILABLE SEPARATELY
Front Panel
Rack Mounting Case
Wooden Sided Case
ETI 471 PREAMP KIT of parts
ETI 472 PS KIT of parts
(without transformer)
ETI 470 60W Kit pf parts
(without heatsink)
ETI 480 5OW KIT of parts
ETI 480 100W KIT of parts
ETI 084 Cai Alarm KIT
EA TV CRO ADAPTER KIT
EA 300W POWER AMP MODULE
ETI 466 300W PA MODULE
EA DIGITAL CAPACITANCE METER KIT (EA 
March 1980)
AUTOCHIME KIT

EA Power Saver «
August EA, an interesting approach to power savings. Kit of parts 
$32.50

E/A has really done it this 
time. Display your Hi/Fi 
response on your colour TV. 
It will really impress your 
friends. Kit of parts $99

2 channel infrared 
remote control

Please debit my Bankcard 
Bankcard No.....................  
Expiry Date........................
Name................................
Signature...........................

KITS KITS KITS KITS KITS KITS KITS KITS

KITS KITSKITS KITS KITS KITS KITS

ROD IRVING ELECTRONICS
425 HIGH STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. Ph (03) 489 8131

Post & Pack $2.50 small kits, heavier kits add extra postage
Prices subject to change without notice. Send 60c and SAE for free catalogues 
MAIL ORDERS: PO Box 135, Northcote, Vic 3070. Minimum pack and post $1.00 
Phone(03) 489 8131.



CIRCUIT & DESIGN IDEAS

“Prospector” metal locator ctd ...

search coil oscillator to the reference 
frequency.

Referring to the circuit diagram, the ex­
isting NAND gate IC2d is used as an in­
verter so that the clock inputs of the new 
flipflops, IC4a and IC4b, are driven out of 
phase. The result of this is that IC3, the 
existing flipflop, can only sample the out­
put of IC4a midway between transitions. 
Note that this halves the effective 
reference frequency. But, whilst the sen­
sitivity is thus slightly reduced, the 
modified metal locator still gives ade­
quate sensitivity.

Modification of the unit is quite simple. 
The additional 4013 is mounted piggy­
back fashion on top of the existing 4013. 
Pins 4, 6, 7, 8, 10 and 14 are soldered 
directly to the similarly numbered pins, 
whilst the remaining pins are bent at 
right angles and connected to the ex­
isting circuitry by flying leads. It is 
necessary to cut the tracks leading to 
pins 3 and 5 of IC3, and drill five holes in 
the printed circuit board to make con­
nections to either side of these two 

Circuit diagram 
for the 
modified 
"Prospector" 
metal locator. 
Waveform 
diagrams are 
shown for 
points A, B, C, 
D, E, F.

IC4b

breaks, and to pin 12 of IC2d.
Operation of the modified metal 

locator is as described in the original arti­
cle. The beat frequency should be set to 

a low growl, so that the presence of 
metal leads to an increase in frequency.

D. Edwards, 
Campsie, NSW.

Decimal points for the 200MHz Frequency Counter

A relatively simple modification 
enables illumination of decimal points in 
the 7—segment displays of the EA 
200MHz Digital Frequency Counter, 
(published in August and September 
1978) without creating any problems 
from random counting as may occur 
(due to hash) when simple switching 
from the +5 volt rail is attempted.

The change involves feeding (via series 
resistors) the decimal points (pins 10) of 
the displays from the collectors of three 
small—signal transistors, whose emitters 
are tied to the +5 volt power supply rail. 
Normally two of the transistor bases are 
floating, whilst the third base is returned 
to ground (via a 4.7kQ) resistor through 
the spare pole on range selector switch. 

This turns the transistor "on", thus 
illuminating the appropriate decimal 
point. All resistor values have been 
chosen so as to give equal brightness 
with the other segments of the displays.

Assembly of the additional circuitry 
may be carried out on a small piece of 
matrix card or Veroboard, which can be 
located on the left-hand side of the in­
strument above the blank section of the 
printed circuit board. By using a long 
solder lug bent at 90°, and then at 90°, 
again; and attaching the tip to the 
Veroboard, the eye of the lug can be 
held under the head of the mounting 
screw at the left-hand front of the p.c.b. 
Unshielded hookup wire may be used to 
connect to the range switch as the leads

are at ground potential. 
N.P.Wilson, 
Stafford, Qld.

Bi-colour LEDs indicate switch position
Bi-colour (red/green) LEDs can be 

used to give visual indication of the 
status of a toggle or other-type two 
position switch, provided the switch 
has one or more unused poles. 
Direction of current flow through the 
bi-colour LED is changed according to 
switch position. Two variants are 
possible, depending upon the 
number of poles available.

Fig. 1 shows the preferred 
arrangement, with current flow being 

controlled by two poles. The 
alternative arrangement shown in Fig. 
2 requires only one pole, but has 
more than twice the current drain. 
Allowing for 10-15mA forward diode 
current, R=(V-2)/O.O12Q. In practice 
the intensity of the green LED is less 
than the red, so some 
experimentation is necessary to find 
the optimum values for the resistors.

R. Tregea,
Pennant Hills, NSW.

FIG. 1 FIG. 2
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Space Invaders — Life — Pools selector

More programs
X

This month we have five more programs for the DREAM 6800 com­
puter. With these programs you can play Space Invaders, learn 
Morse code, watch the generations of “Life” evolve, or perhaps win 
the Pools or Tattslotto!

Our first program was contribued by 
Gary Wayne Temple, of Kogarah, NSW. 
It's a version of the popular Space In­
vaders game, with excellent graphics 
and sound effects.

As Mr Temple describes the game, the 
player has five ground tanks to play with. 
By pressing key four he can move the 
tank left, pressing key five moves right, 
and the "F" key will fire a missile at the in­
vaders. Four animated invaders march 
back and forwards across the screen, fir­
ing at the player's tank.

When a player's tank is hit a beep 
sounds, and a new tank appears im­
mediately. If an enemy attack craft is hit 
it will blow up, freeze while the beep 
sounds, and then the game will con­
tinue. When the player's five ground 
tanks have been destroyed the game 
ends and the number of attack craft 
destroyed is shown at the bottom left of 
the screen. You can play over and over 
again simply by re-starting the program.

The action is fast and furious, so you'll 
need to be alert for this one!

The second program is a novelty Pools 
number selector, sent to us by Bruce 
Clark, of Margate, Queensland. We're 
not saying that you'll win the Pools with 
this one, but the chances of winning us­
ing your DREAM 6800 are about as good 

as with any other method!
When the program is loaded and run, 

the words "Lucky Pools Nos.'' are slowly 
displayed across the screen. Then the 
program waits for any key to be pressed 
and picks 11 different random numbers 
between 1 to 55 and displays them. To 
pick another 11 numbers simply press a 
key again.

Just so Victorian readers won't feel 
neglected, we are also presenting a pro­
gram to select Tattslotto numbers. This 
program, contributed by Alex Lia, of 
Reservoir, Victoria, is designed to give 
from six to 15 different random numbers 
between 1 and 40, so that it may be used 
for both normal games and "systems" 
type entries.

To use the program, start it running in 
the normal way and enter the type of 
system entry required. Press seven for 
systems seven, F for systems 15 etc. 
Pressing a number between 0 and 6 
will display six random numbers for use 
in a single game. If the numbers are not 
to your satisfaction, pressing the ap­
propriate systems number will cause the 
cycle to repeat, generating a new selec­
tion of random numbers.

The next program from Mr Roger 
Graham, of Gerringong, NSW, generates 
random groupings of Morse code for

DREAM Invaders. This 
still photo doesn't really 
capture the excitement. 
Note that the tank has 
been hit and is blowing 
up, and the invader's 
are moving, creating the 
double-exposure effect. 

practice or instruction purposes. Mr 
Graham writes:

In the form presented, the program 
generates Morse code at approximately 
10wpm (word per minute). Eacn 
character sounds from the speaker, and 
is displayed on the screen after a brief 
delay. The user can select letters only, or 
numbers only, or mixed letters and 
numbers. When a random group of five 
characters is completed, the screen 
clears and another random group 
begins.

By inserting appropriate values where 
indicated below, the speed of the code 
can be set at various values (approx 5, 
614, 8, 10, 11, 14, 22wpm). In addition 
the space between individual characters 
can be lengthened, as can the space bet­
ween five letter groups. This permits a 
learner to hear each character generated 
at the desired code rate, yet provides 
"thinking time" between letters or 
groups. A maximum delay of five 
seconds is available in each case.

The program fits into the 640 bytes 
available in the DREAM memory (with 
two bytes to spare): A brief outline of the 
program follows:

For Morse at 10wpm, each dot is ap­
proximately 0.1 seconds long. Let's call 
this one time unit. Then each dash is 
three units long. The space between 
dots or dashes is one unit, between 
characters three units, and between 
words, seven units.

Instructions at addresses 0370 to 0372 
generate a bleep one unit long. Instruc­
tions for a 3-unit dash are at 0378 to 
037A. A subroutine at 03A4 to 03AE 
generates a time delay of one unit. Fur­
ther instructions at 03B0 to O3B2 
generate a 2-unit delay, while instruc­
tions at 03B4 to 03B6 produce an addi­
tional 4-unit delay. Changes to the pro­
gram at these five locations can alter the 
speed or the spacing between 
characters.

Suitable groupings of dots, dashes and 
spaces generate the required 36 
characters (26 letters, 10 numbers).

The visual display for each character 
follows the ASCII format, a seven-by-five 
matrix of dots. The data for display of 36 
characters should occupy 36 x 7 = 252 
bytes of memory, but by suitably 
overlapping letters in the design stage 
(so that the bottom of B becomes the 
top of an R, and so on) the data can be 
fitted into 196 bytes, from 03BC to 03FF,
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— Tattslotto numbers — Morse code trainer-

for the DREAM
and from 0080 to OOFF. Each character is 
displayed when required by the DI27 
command at address 03B8.

A set of 36 consecutive instructions 
from 021E to 0264 controls production 
of the 36 characters. Random selection 
from this group of 36 is achieved by the 
program from 0204 to 020E. The instruc­
tion C07E at address 0206 generates 
numbers ranging from 00 to 7E hex (0 to 
126 decimal, even numbers only). Only 
the values from 00 to 46 hex are kept, (0 
to 70 decimal). Any number bigger than 
46 hex is discarded. The command B21E 
adds the random number to the address 
021E, thus in effect selecting at random 
any one of the 36 consecutive addresses 
beginning at 021E. If this point is 
understood, the user can make changes 
to select letters only (26 addresses begin­
ning at 021E) or numbers only (10 ad­
dresses beginning at 0252) or any other 
selection such as the first half of the 
alphabet, or the second half etc.

Thus to generate letters only, the in­
struction at address 0204 should be 6332 
(because 32 hex = 50 decimal, and the 
program thus selects the address of let­
ter A or any of the 25 subsequent 
addresses).

To generate numbers only, the instruc­
tion at address 0204 should be 6312 
(because 12 hex = 18 decimals, so the 
program can select the address of 
numeral one or any of the nine subse­
quent numerals up to 0). And of course 
tne instruction at address 020E should be 
altered to B252, since 0252 is the ad­
dress at which the list of 10 numerals 
begins.

To alter the speed of the Morse code 
while still keeping the correct relative 
spacing between dots, dashes, 
characters and groups, changes to the 
program must be made at five addresses 
as shown in the table below:

While it may seem clumsy to have to 
adjust five different variables when 
changing speed, it does make for a ver­
satile program. In particular, you can 

Address 5’/j wpm 616 wpm 8 wpm 10 wpm 11 wpm 14 wpm 22 wpm Ratio

0370 6C08 6C07 6C06 6CO5 6C04 6C03 6C02 1
0378 6C18 6C1S 6C12 6C0F 6C0C 6C09 6C06 3
O3A4 6B08 6B07 6B06 6B05 6BO4 6BO3 6B02 1
03B0 6B10 6B0E 6B0C 6B0A 6B08 6B06 6B04 2
03B4 6B2O 6B1C 6B18 6B14 6B10 6B0C 6B08 4

This table shows the addresses and dat, i which set the speed of th e Morse program.

allow long delays between letters or 
group, while still having each character 
sounded at the speed at which you even­
tually hope to read the code. For exam­
ple, by adjusting the instruction at ad­
dress 03B4 to read 6BFF, the program 
will generate a full five letter group at 
normal speed, then allow you five 
seconds thinking time before commenc­
ing the next group. By altering the 
variable B at address 03B0, the delay bet­
ween characters can be lengthened. An 
instruction 6B32 at this address gives a 
delay of about one second, while 6B64 
gives a delay of two seconds. Maximum 
delay of about 5 seconds occurs when 
variable B = FF.

Tom Moffat, of Fern Tree, Tasmania, 
contributed the next program, an im­
plementation of the fascinating game of 
"life" for the Dream 6800. He writes:

Life is one of the few games that can 
only be played efficently by a computer, 
although it wasn't originally designed 
with the computer in mind. When first 
announced in "Scientific American" back 
in October 1970, it was suggested that 
Life should be played on a large draughts 
board, using small poker chips as 
counters — a most time consuming 
business. Three pages into the article it 
was finally revealed that British 
mathematician John Conway, the inven­
tor of Life, used a PDP-7 computer with a 
video display to observe some long-lived 
populations.

The game of life is simple yet elegant. It 
is played in an array of cells, each of 
which can be alive or dead. When study­
ing the theory of Life, the cell array is 
considered to be infinite in size, but in a 
computer, Life obviously has to stop 
somewhere. In the DREAM 6800 version 
to be described the cell array is limited 
to 2048 cells in a 64 by 32 format.

The complete array and the cells living 
in it are considered to be a generation' 
at any moment. From time to time a 
whole generation is replaced by another 
one, with some cells surviving, some dy-

ZN JHU

CODO
The screen display of the Morse code 
program. The DREAM'S speaker sounds 
the code before the letter is displayed.

ing, and others being born. Which cells 
are to live in the next generation are 
determined by studying each one in the 
existing generation in relation to its 
neighbors. Every cell has eight potential 
live neighbors, above, below, beside, 
and diagonally adjacent to it.

A cell's fate is determined as follows: A 
live cell will die in the next generation if 
it has less than two live neighbors 
(loneliness) or more than three (over­
crowding). A live cell will survive into the 
next generation if it has two or three live 
neighbors. A cell will be born in the next 
generation if it has exactly three live 
neighbors.

As you can see a computer running Life 
has quite a job to do. Eight tests must be 
done for each cell and a count kept of 
the number of live neighbors. Then it has 
to decide the future of the cell being 
considered. For an array of 2048 cells, 
this involves more than 16,000 cell tests 
per generation.

Even in a computer, Life can plod along 
at a snail's pace. One 'Basic' program 
from a book of computer games takes a 
full minute to run each generation in a 
6800 system.

The December 1978 issue of 'Byte' car­
ried four articles of Life. One of these 
advertised a Life program for the 6800 
using 1.5 K of memory, running a genera­
tion every six seconds in an array of up 
to 2016 cells. This one actualy used two 
cell arrays, one for the existing genera­
tion and another for the new generation. 
When the new generation was com­
pleted it was transferred down into the 
first array.

The DREAM 6800 computer is a natural
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PRINTER SURPRISE;
Fan form paper • 80/40/132 columns 8 9x7 dot matrix bi-directional 
impact printer.

Unbelievable Performance
125 characters/second or 64 lines per minute • continuous printing • 
many functions such as vertical format unit and more.

Unbelievable Quality
Full 96 characters, upper and lower case • adjustable sprocket feed, 
115 to 240mm wide • 7-bit parallel interfece - Centronics type.

Unbelievable Price
Available NOW at a substantial saving on our normal price • use cash, 
Bankcard, or Credit Terms (evailable to approved personal shoppers 
only). , ---------



for this method, as the screen display 
buffer can be used as the main cell array. 
No display routine is required because 
any bit that is high in the screen buffer 
(location X'0100—1OFF) results in a cor­
responding lighted square on the screen.

In determining the fate of each cell it is 
necessary to examine portions of bytes 
above, below, beside, and diagonally ad­
jacent to the byte in question. Thus the 
new generation can't disturb these bytes 
until the cell examination is well past. To 
overcome this problem nine bytes of the 
new generation are stored in a separate 
area. As each new byte is formed it is 
placed in the top of the store and all 
below are shifted down a notch. The 
one that comes out .the bottom is writ­
ten back to the screen, nine bytes 
behind where the cell examinations are 
actually taking place. A cleared area is 
required at each end of the cell array to 
allow for the nine byte difference.

The visual effect of this method is 
pleasing.

Each new generation wipes onto the 
screen from top to bottom to replace 
the old one, much like pulling down a 
blind. The program running at full speed 
produces about 80 generations a 
minute, much too fast to study how each 
one is formed. So a time delay can be in­
troduced to freeze each generation on 
the screen. In this mode the program 
develops 20 generations a minute, or 
one every three seconds.

You can single-step through the 
generations at either speed. Assuming 
the program is stopped, press the 'run' 
key and hold it down. The computer will 
beep run one generation, beep again, 
and stop. You can now release the key 
and study the generation as long as 
necessary. Press and hold the 'run' key 
again for the next generation.

A study of the program listing will 
reveal that it actually contains two pro­
grams. Life' itself resides from 0200 to 
02AC, and another program called 'Life 
Loader' from 02AD onwards. Life is writ­
ten in pure 6800 machine code, with no 
use made of Chipos subroutines.

There are three ways of getting a start 
pattern of live cells into the array before 
the start of a run. The most basic and dif­
ficult way, is to plot them out on graph 
paper, code the live bits into hex­
adecimal, and then key in full bytes using 
the DREAM's 'Memod' function.

In the case of a really complicated pat­
tern this may be the most practical 
method.

Once a starting pattern is set up on the 
screen, and before it's run, the screen 
memory (0100 to 0200) can be dumped 
to tape,and then reloaded again and 
again via the tape interface. This is very 
handy for patterns such as the thirteen 
gliders experiment' (Fig.8) where a com­
plex pattern must be set up with no er­
rors. Note that this will only work with 
the top 3/4 of the screen, as the Chip-8 
monitor window wipes out the bottom 
quarter.

Third method is the one you'll use 
most often the Life Loader. This program 
allows you to direct a spot of light 
around the screen, turning it into a live 
cell wherever one is required. It also 
allows control of program speed, full 
screen erase, and re-starting the main 
program after it has been interrupted.

Having entered Life and Life Loader in­
to the DREAM,here's how to run them: 
First, run from address 0200 and any gar­
bage on the screen will begin to undergo 
changes in accordance with the rules of 
Life. When the program has just been 
loaded you must run at least one genera­
tion to clear the dead area above the 
screen. Now press and hold any hex 
key. When a generation finishes the 
computer will beep, Life will stop, and a 
stray dot will appear somewhere on the 
screen.
The dot can be moved around by press­
ing 4 for left, 6 for right, 9 for up, and 1 
for down. Pressing 5 will cause the dot to 
disappear as it is recorded as a live cell. 
Pressing any movement key will cause 
the dot to re-appear next to the one 
that's been recorded. If a mistake has 
been made it can be erased by position­
ing the dot on top of the offending cell, 
causing it to disappear. Pressing 5 will kill 
the cell and cause the spot to re-appear.

To fix a bad mistake press E. This will 
erase the whole cell array, leaving only 
the movable dot on the screen. As long 
as you don't press 5 you can drive the 
dot right through existing cell patterns 
with no permanent effect. To set Life to 
the high speed mode press F (fast). To 
set it to low speed press C (clow?). To 
continue the Life run, after modifying the 
cell pattern or speed, press 3. Thus the 
Life Loader program lets you set up star­
ting cell patterns, change the running 
speed, or 'cheat by inserting or deleting 
live cells part way through a run.

If the keyboard layout for the move­
ment and enter keys is as shown in Fig.9, 
you'll soon learn to drive the dot around 
without looking at the keys.If your keys 
are in different postions from the layout 
shown, you can change the key 
assignments for various functions, as

c D E F

8 9 A B

4 5 6 7

0 1 2 3

Fie 9; Layout and functions of the keyboard in the Life program presented here.

shown in the table below.

Key for UP selected at loc. X' 02BA
Key for RIGHT selected at loc. 02C0
Key for LEFT selected at loc. 02C6
Key for DOWN selected at loc. 02CC 
Key for ENTER/DELETE selected at loc. 02D2 
Key for FAST selected at loc. 02D6
Key for SLOW selected at loc. 02DE
Key for ERASE selected at loc. O2E7
Key for RUN selected at loc. 02EE

If your system uses the Digitran 
keyboard you will need to change two 
locations; 02BA, which determines the 
up key, and 02CC (the down key). Simply 
swap the bytes in these two locations to 
preserve the same relative key layout as 
the present program. The functions of 
the other keys can be left unchanged.

Life forms
In the game of Life a single cell is 

doomed from the start, and dies in the 
first generation from loneliness. Cells in 
groups are much more interesting. A 
group of live cells in which members of 
the group have influence over the fate of 
the others is called an object. Life objects 
have been studied intensely since the 
early days ten years ago, and many 
learned papers have been written about 
their behaviour. Many objects have been 
given high-sounding scientific names, 
such as 'pentadecathlon' and 
'burloaferimeter'; others have more 
descriptive names such as 'toad'.

The objects have been organized into 
classes, according to their origin and 
behavior. The simplest, and most com­
mon, are called 'Still Lifes'. these are ob­
jects in which no births and no deaths 
occur from generation to generation; 
seen on the computer screen there is no 
movement and they are completely dor­
mant. Some common still lifes are shown 
in Fig.1.

Next come the Oscillators. These change 
from generation to generation in a cyclic 
way, repeating themselves in as few as 
two generations. Others can take as

SLOW ERASE 
SCREEN

FAST

ENTER 
DEL

----------

RUN
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Some of the objects of life. . .

Fig. 7: Still Life (A) a block, (B) a tub, (C) a beehive, (D) an air­
craft carrier. Fig. 2: Oscillators (A) a blinder, (B) a beacon, (C) a clock, (D) a 

toad.

Fig. 3: A block prepares to eat a beehive. Seven generations 
complete the process. In Fig. 4 a shuttle is shown, flanked by 
blocks which remove debris that would otherwise destory it.

Fig. 5: Space Ships (A) a glider, (B) lightweight, (C) mid­
dleweight, (D) heavyweight version.

Fig. 6: The Shick Ship Puffer train 
moves across the screen.

Fig. 7: Below, some ran- 
dom objects. (D) 
develops into a repeating 
pattern called "Pulsar CP
48-56-72".

Fig. 8: At right, 13 gliders 
that form a glider gun.

many as 30 generations to get back to 
the start. Fig.2 illustrates some of the 
simpler oscillators. At the end of a Life 
program run, when it's obvious no fur­
ther progress is being made, the screen 
will usually be left with some still lifes 
and simpler oscillators such as blinkers.

During a run some still lifes appear for 
a while then sometimes disappear due 
to their proximity to other still lifes. The 
ones that survive these confrontations 
are called 'eaters', they have the ability 
to chew up another object, spit out the 
pieces, and then return to their original 
form as if nothing had happened. The 
block is the most common eater, it's 
shown in Fig.3 preparing to eat a 
beehive.

Some of the more elaborate oscillators 
can move back and forth across the 
screen as they reproduce themselves. 
These are called shuttles. An example is 
shown in Fig.4.

Spaceships are objects that move con­
tinuously in one direction. Examples are 
in Fig.5. The glider is a particularly in­
teresting spaceship — more on that later.

A puffer train is a moving object that 
leaves a trail of debris behind it as it 
makes its way across the screen. The 
debris is usually short lived. An im­
pressive example is the 'Shick Ship Puffer 
Train' in Fig.6. Run this one in tne high 
speed mode for full appreciation.

Random objects are those which can­
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not be classified as anything else. The 
objects in Fig.7, although small to begin 
with quickly grow into populations that 
nearly fill the screen. The object in 7D, 
although asymmetrical, grows into a uni­
que period three oscillator called 
PULSAR CP 48-56-72'. The numbers refer 
to the number of live cells in each of its 
three forms.

Now, as a grand finale, consider Fig.8. 
This is a collection of thirteen gliders, 
and if entered into the computer exactly 
in the positions shown they'll behave in 
almost amazing and significant way. 
When the pattern is run the gliders will 
begin to move toward each other, with 
many soon annihilated in a gigantic 
smash. Just when it looks like the pattern 
will die the remaining gliders join in and 
it begins to grow again, eventually form­
ing a device containing two shuttles and 
two eater blocks. The two shuttles in the 
resulting 'glider gun' work back and 
forth, producing a shower of debris 
every time they collide. The debris then 
forms another glider which drifts off to 
the lower right to meet its doom on the 
lower edge of the screen.

The glider gun represents one of the 
more significant moments in Life history. 
Shortly after he invented Life, John Con­
way conjectured that no finite popula­
tion of cells grew without limit (in cell 
numbers) and offered a fifty dollar prize 
to anyone who could prove him right or 

wrong. The glider gun took off the prize 
for the Artificial Intelligence Croup at 
M.I.T., just a few short months after Con­
way threw down his challenge.

A study of the gun's operation will 
show how it won. Remember that thir­
teen gliders went into its manufacture. 
After it has produced thirteen gliders of 
its own everything from there on is pure 
profit, and there is no reason why a 
glider gun shouldn't run forever in an in­
finite cell array. The announcement of 
the glider gun in Scientific American 
showed it constructed as an artificial ob­
ject, ready to start firing gliders.

It's development from thirteen gliders 
was tacked onto the end of the article, 
almost as an afterthought.

The above objects can be split into two 
further categories, the naturals and the 
artificials. Natural objects are those that 
occur during the run of a Life program, 
evolving from other objects. Artificials 
are those that appear only if specifically 
constructed by the experimenter as a 
starting pattern.
But if thirteen gliders can make a glider 
gun, is it an artificial object? Or is it 
natural? Is it artificial because the gliders 
had to be put in the right places to start it 
off? Could those thirteen gliders have 
evolved from something else? From thir­
teen more glider guns? These are only a 
few of the may questions yet to be 
resolved in the fascination game of Life!



[TlEnSR COniPUTERS
Suite 3, 454 St. Kilda Road, Melbourne, 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. Ideal for real 
estate agents, insurance brokers and 
accountants.

Powerful, multi-purpose microcomputer systems.

BUSINESS SYSTEMS
Priced competitively from as low as $45.00 p.w. lease cost including 
sales tax and software

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.
Also:
Facilities management consulting.
Software and computer sales.
Computer data preparation.

mEnsfi g.f. woo
BASIC SPECIFICATIONS
CPU 8080 and Z80 operating at 4MHZ. 64K bytes Dynamic RAM expandable to 2MB storage 
bytes of unformatted data on two double density drives. Optional external hard disk storage can 
be connected using the optional S-100 Bus. Floppy Disk. All modules mounted to base. CRT in a 
rigid aluminium frame. Disk Drive assemblies are mounted into special brackets for ease of 
servicing.

WINCHESTER DISK
26MB of Winchester Disk complete with controller and easy backup. Disk has 
special capacity to only back up files accessed during the last period. Disk 
operating system CP/M.
OPTIONAL SOFTWARE
FORTRAN, COBOL, BASIC.
Application packages. Extensive software development tools are available 
from leading software vendors, including software for the following 
applications: payroll, accounts receivable, accounts payable, inventory 
control, general ledger and word processing.
Mensa computers provide a service network throughout Australia at major 
service centre locations to minimise response time to service calls. To ensure 
that equipment will operate at peak performance, engineers and technicians 
are trained to ensure the highest possible standard of service.
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DREAM 6800 Programs —Jhe listings

0200 00 00 6B 04 
0210 6D00 6C00 
0220 22 76 22 6A 
0230 12 14 C9 01 
0240 22 56 22 76 
0250 35 10 12 16 
0260 CA08 4A00 
0270 D6 81 00 EE 
0280 76 FC 6F 00 
0290 71 01 D4 1 1 
02A0 D6 77 F7 18 
02B0 2E 50 BF 08 
02C0 12 B4 68 1C 
02D0 FF 3C 18 24 
02E0 3E 7F 3E 00 
02F0 00 EO A3 10 
0300 F2 29 23 OA 
0310 00 00 04 63

Space Invaders
63 05 6E OF 66 14 
65 00 64 00 22 6A 
64 10 22 56 34 50 
39 00 12 16 22 6A 
22 6A 64 18 22 56 
12 14 A2CED4 57 
22 8A 74 10 00 EE 
75 01 EE A1 22 B4 
FB 18 00 EO 00 EE 
31 1D 12 8E 4F 01 
7D 01 4D 05 22 FO 
78 FE A2 B3 D6 81 
00 EE AA 55 AA 55 
24 99 5A 3C3C 18 
A2 C6 D6 59 68 00 
FC 33 F2 65 FO 29 
F8 18 F8 1 8 1 3 08 
34 E3 AO 93 34 7B

Morse code trainer

Pools numbers

67 19 68 1C 69 00 
22 56 34 40 22 56 
22 56 22 74 45 10 
64 08 22 56 34 48 
34 58 22 56 22 74 
74 10 A2 D5 D4 57 
A2 DCD6 77 A2 B3 
E3 A1 76 04 EB A1 
81 50 71 06 A2 B3 
22 9E 00 EE A2 AC 
00 EE 81 42 20 89 
4F 01 22 E4 38 00 
AA 55 AA 55 18 18 
24 42 00 00 00 00 
F7 18 7C01 00 EE 
23 OA F1 29 23 OA 
D3 75 73 04 00 EE
34 5F 34 C7 1C 53

0080 
0090 
0200 
0020 
0210 
0220 
0230 
0240 
0250 
0260 
0270 
0280 
0290 
02A0 
02B0 
02C0 
02D0 
02E0 
02F0 
0300 
0310

80 80 80 80 F8 88 88 88 88 F8 F8 80 80 80 F8 88 
90 CO 90 88 88 50 20 20 20 F8 88 F8 80 80 F8 88 
88 88 F8 F8 80 F8 08 F8 88 C8 A8 98 88 00 00 00 
00 EO 61 04 62 02 AO 80 22 42 AO 85 22 42 AO 8A 
22 42 AO 8F 22 42 AO 94 22 42 61 04 72 1 2 AO 99 
22 42 AO 9E 22 42 AO 9E 22 42 AO 80 22 42 AO A3 
22 42 71 08 AO A8 22 42 AO 9E 22 42 AO A3 22 42 
1 2 52 D1 25 71 06 66 1A F6 1 5 F6 07 36 00 1 2 4A 
00 EE FO OA 00 EO 60 00 61 00 62 00 C2 37 42 00 
12 5C C3 37 43 00 1 2 62 93 20 1 2 62 C4 37 44 00 
1 2 6C 94 20 1 2 6C 94 30 1 2 6C C5 37 45 00 12 7A 
95 20 1 2 7A 95 30 1 2 7A 95 40 1 2 7A C6 37 46 00
1 2 8C 96 20 1 2 8C 96 30 1 2 8C 96 40 1 2 8C 96 50
12 8C C7 37 47 00 1 2 A2 97 20 12 A2 97 30 1 2 A2
97 40 1 2 A2 97 50 1 2 A2 97 60 1 2 A2 C8 37 48 00
12 BC98 20 12 BC98 30 1 2 BC 98 40 12 BC 98 50 
1 2 BC 98 60 1 2 BC 98 70 1 2 BC C9 37 49 00 12 DA 
99 20 12 DA 99 30 1 2 DA 99 40 12 DA 99 50 1 2 DA 
99 60 12 DA 99 70 1 2 DA 99 80 1 2 DA CA 37 4A 00 
1 2 FC 9A 20 1 2 FC 9A 30 1 2 FC 9A 40 1 2 FC 9A 50 

„„„„ 1 2 FC 9A 60 1 2 FC 9A 70 1 2 FC 9A 80 1 2 FC 9A 90 
0320 12 FC CB37 4B 00 13 22 9B 20 13 22 9B 30 13 22 
0330 9B 40 1 3 22 9B 50 13 22 9B 60 13 22 9B 70 13 22 
0340 9B 80 13 22 9B 90 13 22 9B AO 13 22 CC 37 4C 00 
0350 13 4C 9C 20 1 3 4C 9C 30 13 4C 9C 40 13 4C 9C 50 
0360 13 4C 9C 60 13 4C 9C 70 13 4C 9C 80 13 4C 9C 90 
0370 13 4C 9C AO 13 4C 9C BO 13 4C 6D 00 6E 02 AO AD 
3383 F2 33 23 D0 A0 B0 F3 33 23 CA A0 B3 F4 33 23 CA 
0390 AO B6 F5 33 23 CA AO B9 F6 33 23 CA 6D 00 6E OA

™ 5C F7 33 23 CA A0 BF F8 33 23 CA AO C2 F9 33 
03B0 23 CA AO C5 FA 33 23 CA AO C8 FB 33 23 CA 6D 00 
03C0 7E OA AO CB FC 33 23 CA 1 2 52 60 00 61 00 62 00 
03D0 F2 65 F1 29 DD E5 7D 04 F2 29 DD E5 7D 08 6F 02 
03E0 FF 18 00 EE

0080 88 88 88 F8 
0090 70 88 88 88 
OOAO 40 80 F8 80 
OOBO 08 10 20 40 
OOCO 88 88 FO AO 
OODO 88 88 88 A8 
OOEO 20 50 88 88 
OOFO 20 70 88 80 
0200 61 08 62 00 
0210 23 BO 71 08 
0220 12 6C1274 
0230 1 2 A6 12 AE 
0240 1 2 EO 1 2E8 
0250 13 1C 1324 
0260 13 5A 1362 
0270 A0BC13B8 
0280 A0B6 13B8 
0290 13B8 23 94 
02A0 23 86 A3 F9 
02B0 23 94 AO C5 
02C0 AO D6 13 B8 
02D0 23 98 23 9E 
02E0 23 98 23 88 
02F0 A3F8 13B8 
0300 A0DA13B8 
0310 A0DD13B8 
0320 A3C9 13B8 
0330 AO 9C 13 B8 
0340 A3 F4 13 B8 
0350 13 B8 23 92 
0360 13 B8 23 8E 
0370 6C 05 FC 1 8 
0380 23 70 23 70 
0390 23 78 23 78 
03A0 23 70 00 EE 
03B0 6B0A13A6 
03C0 08 08 70 88 
03D0 08 10 30 08 
03E0 88 78 F8 80 
03F0 FO 88 88 FO

88 88 88 88 88 88 
88 88 70 88 80 70 
80 F8 80 80 F8 80 
40 40 FO 88 88 88 
90 88 90 AO CO AO 
A8 D8 88 D8 A8 A8 
F8 88 88 50 20 20 
80 80 88 70 88 88 
63 46 CO 7E 83 05 
31 30 12 04 23 B4 
12 7C 12 84 12 8A 
1 2 B6 1 2 BE 1 2 C4 
1 2 EE 1 2 F4 1 2 FC 
13 2C 13 34 13 3C 
13 6A 23 98 AO EO 
23 9E 23 9E AO F1 
23 88 AO A2 13 B8 
23 9E A3 DB 13 B8 
13 B8 23 98 23 92 
13 B8 23 98 23 86 
23 9E AO CB 13 B8 
A3 FO 13 B8 23 92 
AO BF 13 B8 23 84 
23 88 23 98 AO 84 
23 88 23 92 AO DO 
23 9E 23 92 AO E5 
23 70 23 8E AO EB 
23 84 23 92 A3 CF 
23 80 A3 E2 1 3 B8 
23 84 AO AF 13 B8 
23 70 A3 C2 13 B8 
23 A4 00 EE 6C OF 
23 70 23 70 23 70 
23 78 00 EE 23 70 
6B 05 FB 15 FB 07 
6B 14 13 A6 D1 27 
88 78 08 10 EO F8 
88 70 88 88 70 88 
FO 08 08 88 70 38 
80 80 80 AO F8 20

Life

Tattslotto selector
0200 F5 OA 00 EO 66 FA 86 54 3F 01 65 06 75 FF 61 00
0210 80 10 A2 19 FO 55 60 00 A3 00 FO 55 91 50 1 2 24
0220 71 01 12 10 62 00 22 80 80 20 A2 31 FO 55 80 40
0230 A3 00 FO 55 92 50 1 2 3C 72 01 12 26 6A 00 6B 00
0240 62 00 80 20 A2 49 FO 55 A3 00 FO 65 67 OA 88 00
0250 69 00 88 75 4F 00 1 2 5C 79 01 12 52 78 OA F9 29
0260 DA B5 7A 04 F8 29 DA B5 7A OC 3A 40 12 72 6A 00
0270 7B 08 92 50 1 2 00 72 01 12 42 00 00 00 00 00 00
0280 87 50 77 01 63 00 C4 FF 61 D8 81 44 4F 01 12 86
0290 74 01 80 30 A2 99 FO 55 A3 00 FO 65 90 40 1 2 86
02A0 93 70 00 EE 73 01 12 92

0200 00 00 00 00 00 00 00 
0210 CE 00 40 A7 00 08 8C 
0220 01 09 8D 79 C6 80 08 
0230 50 C6 10 8D 4CC6 08 
0240 40 4F C6 80 08 8D 56 
0250 DF 12 CE 00 40 A6 01 
0260 00 49 DE 1 2 08 8C 02 
0270 97 7D 00 18 27 06 D6 
0280 2C4F 0C59 8D 17 56 
0290 07 81 02 27 01 39 E4 
02A0 01 4C E5 01 27 01 4C 
’02B0 C2 C4 36 8D 3F 32 CE 
02C0 06 26 02 6C 00 81 04 
02D0 01 81 05 27 DA 81 OF 
02E0 05 C6 74 F7 02 6B 81 
02F0 BC 7E 02 OF CECO 36

70 88 98 A8 C8 A8 
08 88 70 88 08 30 
80 80 80 80 80 F8 
88 88 FO 88 88 FO 
90 88 88 C8 A8 98 
88 88 88 88 88 50 
20 20 60 20 20 20 
88 A8 90 68 00 00 
3F 01 12 04 B2 1E 
00 EO 12 00 12 66 
12 92 12 9A 12 AO 
1 2 CA 1 2 DO 1 2 D8 
13 04 13 OC 13 14 
13 44 13 4A 13 52 
13 B8 23 9E 23 86 
13 B8 23 9E 23 88 
23 86 23 9E AO A5 
23 82 AO 80 13 B8 
A3 BC 13 B8 23 9E 
AO A9 13 B8 23 92 
23 90 AO 90 13 B8 
23 98 AO F7 13 B8 
AO 96 13 B8 23 94 
13 B8 23 86 23 98 
13 B8 23 9E 23 98 
13 B8 23 92 23 86 
13 B8 23 86 23 90 
13 B8 23 82 23 94 
23 94 23 82 A3 E9 
23 90 23 86 A3 D5 
23 8C AO 8A 13 B8 
FC 18 23 A4 00 EE 
00 EE 23 78 23 78 
23 78 00 EE 23 78 
3B 00 13 A8 00 EE 
12 10 08 08 08 08 
08 10 20 40 80 F8 
88 70 88 80 80 98 
40 80 FO 88 88 70 
20 20 20 20 20 20

00 4F CE 01 C8 BD CO 7D 4F 
00 4A 26 F8 CE 00 F7 4F C6 
8D 59 C6 40 8D 54 C6 20 8D 
8D 48 C6 04 8D 44 C6 02 8D 
09 C6 01 8D 36 96 40 A7 00 
A7 00 08 8C 00 4A 26 F6 7F 
00 26 B4 C6 74 D7 20 BD C2 
20 26 F2 20 93 BD C2 DF 20 
8D 19 56 8D 11 59 81 03 27 
09 DA 49 D7 49 39 E5 09 27 
E5 11 27 01 4C 39 8D 45 BD 
00 2E 81 09 26 02 6A 01 81 
26 02 6A 00 81 01 26 02 6C 
26 04 C6 01 20 06 81 OC 26 
OE 26 03 BD CO 79 81 03 26 
C6 01 BD C2 26 7A 00 2F 39

Well, there it is. Five new uses for the DREAM 6800. Don't 
forget to put them on tape as soon as you have them up and 
running, so they II be ready for future use. All of the programs 
are entered into memory starting from address 0200. The 
Morse code program and the Pools program have tables con­
taining character shapes beginning at 0080. The programs are 
run in the normal way, via the Chip-8 monitor routine at COOO, 
except for Life, as explained earlier. $
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STOP! You’re probably imagining the wrong computer!
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Electronics

Imagine a business 

computer
If you have a small business, you've probably 
realised already that a computer would 
make your business much more efficient.

Imagine. It could keep the books (probably 
far better than you're doing it now!). It 
could keep incredibly tight control of your 
stock. It could help you with your business 
correspondence (e.g. word processing). And 
it could keep your staff records, data, mailing 
lists, etc - all within easy reach and so very 
easy to use, analyse, update, etc.

Imagine such a computer in your business!

Today's business computer is different: no 
longer do you need a special room, special 
power arrangements and a staff of specialist 
PhD's to run it for you!
All you need is a desk top, a power point 
and you're away!

Introducing the Dick Smith System 80 Mk 11: 
THE Computer especially for AUSTRALIAN 
small businesses . . .

WD

QO oo 
OO 
00
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FAR MORE THAN JUST A COMPUTER: IT'S A WHOLE SYSTEM!
The System 80 MKII Business System has been designed specifically to suit Australian small 
business. Every System 80 Business System comes with the full back-up of Dick Smith Electronics: 
Australia's leader in small computers.

And the System 80 Business System includes an exclusive range of business programs especially 
written for Dick Smith to suit Australian business conditions: they're not copies or adaptations of 
some useless overseas programs which most other small business systems offer!

Here are just some of the programs currently available: and these are just the start!

■ Full business accounting package (inc. a/c payable, a/c receivable & general ledger) ■ Stock 
Control & Pricing System (modelled on Dick's own incredibly successful system) ■ Data File: store 
ANY information that can be stored in a card index system - and use it much more easily & quickly!
■ Word processors (two types to choose from - mini or full size word processing system)

MORE PROGRAMS CURRENTLY UNDER PREPARATION!

INTERESTED?
Call in to any of our stores and talk to our computer 
experts. Or give us a ring: any Dick Smith store or 
our 'Computer Hotline' on Sydney (02) 888 2002.

NO REPRESENTATIVES WILL CALL: 
we don't have any!

SEE OUR OTHER ADS FOR 
FULL ADDRESS DETAILS
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Direct
Computer 

Sales/
Mail

Order Te
Australia

BUSINESS HOURS
Our office is open between 9 and 5 weekdays and also 1 to 10pm 

Monday through Thursday so that our Australia wide clients can use STD 
when it’s cheap (after 9pm save 60% on your call).
SERVICE

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 service.
PAYMENTS
1. Bank cheque.
2. Local Letter of Credit — ask your bank.
3. Personal cheque — allow time to clear.
4 For organisations who must receive delivery before payment we are 

strictly seven days with a surcharge of 3% of the total invoice value 
applying for 30 days.

A receipt will be issued immediately for all monies received.
If you desire the protection of a written contract between us we can issue 

you with a Proforma Invoice (or quote).
DELIVERY (door to door)
1. Customer pickup (by arrangement) from our premises.
2. To capital cities — everything except big printers, colour monitors and 

peripheral cards — $15.00 each article.
To all other places - NSW $20; Vic, Qld, SA $27; WA $38; Tas $30, 
each article.

3. Peripheral cards — $4.00 each by certified mail.
These prices include full insurance and also apply each way for goods 

returned for service

APPLE DISCOUNTED
Still the same theme after six months of trading; and we are keeping it. For 

the rest of the year we will improve our service by:
* extending our range even further to include more of the little things you 

need.
• improving our product knowledge,
* developing more effective ways of passing this knowledge on to you, 

particularly if you are a non capital city resident,
* and doing things quicker (the earlier shortage of Apple products really 

slowed us up).
For capital city people Australia is only $15 wide (unfortunately we 

couldn't hold this price for everyone — pity).
Our free April soft and hardware catalogue contains helpful information 

and all our prices. Here's some:

DOS 3.3 UPGRADE KIT 
$53 Tax free $61 Tax paid.

THIS MONTH’S 
SPECIAL

(Order this month) 
(Deliver next)

16k Apple II Plus 1220 Disk + Controller 630
16k Apple II Plus + 32k 1340 Disk add-on 476
Sanyo green screen 297 General colour 455
Trendcom 200 630 Microline 80 765
Paper Tiger 445G 1145 Graphics Tablet 744
Z80 Softcard 333 MH A-D/D-A 399
MH Clock Card 172 CCS Serial Interface 157
MH Music System 458 Sendata 700 350
For Tax paid prices add 15%
Prices subject to change and exclude delivery

PLEDGE. Any order that cannot be supplied ex-stock we will specify a 
despatch date on our receipt. Failure to despatch by this date will require us 
to immediately issue a full refund, unless otherwise instructed by the 
customer.

DIRECT COMPUTER SALES
32 Lloyd Avenue, CREMORNE, Sydney 2090. 

(02) 908 2235 Telex 20149.

MKROCOMPUTER
PRODUCTS 130 Military Road. Guildford, 

NSW 2161. Phone (02) 681 4966 
(3 lines). Telex AA70664.

AED Super computers offer 4MHZ operation with super reliable static 
memory at no-faint prices, plus IEEE standard S1OO construction and 
industry standard CP/M 2.2 DOS on 8" disks with up to 1.2 MB capacity 
each, plus up to 26 MB or more hard disk if required.

PLUS the software - word processing for accounting. Australian written 
packages now in use by companies such as AWA, Hoescht, Mobil 
Distributors Greyhound and the URC includes debtors, creditors, stock 
control, payroll, general ledger, etc. If you're growing your own, we have 
the languages and the support packages.

AND even the simplest AED computer can, should the need ever arise, be 
upgraded to the most complex and powerful.
And don't forget we are probably the only people that can support 
business people, engineers and hobbiests with everything from a 
complete computer and software through video monitors, disk drives and 
printers to IC sockets and components.

Drop in and see the amazing MX-8O Super Printer (see ad in April ETI).
Open 9-6 Monday to Saturday.
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pappte COmPUTERUMRE & Commodore

Apple II plus
16K......................................
32K.........
48K......................................
Disk with controller (DOS
3.3)......................................
11 " Colour Monitor............
80 Column Card 
Visicalc for Apple................. 

$1240.00 + $186.00st 
$1275.00 + $191.25 
$1310.00 4- $196.50

$ 600.00 + $ 90.00
$ 580.00 + $ 87.00
$ 375.00 + $ 56.25
$ 185.00

VIC 20 — orders now being taken 
★ SPECIAL ★ (limited period only)
Commodore 4016:
New Basic 4.0, 16K RAM, 14K ROM containing BASIC 
and a machine language monitor. Expandable to 32K 
RAM.
A fully professional computer 
with graphics keyboard, 
separate numeric key pad, 
40 column x 25 line display. $ 875.00 + $101.25

Ohio Scientific Superboard Series II
4K......................................... $ 345.00 + $ 42.00
8K......................................... $ 371.00 + $ 45.90

Dabug III for Series II
One Key basic, cursor 
control, key selectable 
screen display..................... $ 42.00 +

$ 6.30st

Dabug II for Superboard Series I
One key basic, cursor control $ 30.00 + $ 4.50
* EPROM PROGRAMMER FOR PET$108 + $16.20st 
★ KMMM Pascal for PET...................$110 + $16.50st

Subset of Standard Pascal with true machine language 
translator.

★ PET Spacemaker Switch.......................... $40 + $6st
Attractive off white fibre glass case for Superboard 
........................................................ $50.00 + $7.50st

★ ONE ONLY Demo model C4P 8K
with PAL colour..................... $800.00 + $1 20.00st

Casio FX-510 Calculator
50 Scientific Functions................... $30.00 + $4.50st

Casio MG-880
New Melody Calculator with 
Space Age Speed. Game and
Calculator $ 22.00 + $ 3.30

Casio VL-Tone
Electronic Musical Instrument 
and Calculator..................... $ 70.00 + $ 10.50

Commodore Business Systems
* Multi dedicated. Choose any or all of Word 

Processing, Information Retrieval, Accounting. Call for 
prices.

★ ONE ONLY
IBM Selectric Typewriter (used) with Interface to any 
Commodore computer.................................. $1100.00

NEW! COMDATA
Information retrieval for CBM 32K
Random access data storage. Used for mailing lists, 
WordPro form letters, student records, small library 
borrowing system.
Disk with Manual............................................... $150.00
Please state computer type and basic.

Commodore Magazine Subscription
$30.00 per year for eight issues
$5.00 for single copies

Trendcom Printers
Trendcom 100.........
Trendcom 200.........

Trendcom Paper
T-100, 100 foot roll.
T-200, 100 foot roll.

Trendcom Interfaces
System 80, TRS-80, PET . 
Sorcerer and Superboard
Apple (AUG)..........................

$450.00 + $52.50st
$650.00 + $80.25

$ 3.20 + $ .48
$ 5.00 + $ .75

$ 80.00 + $12.00 
$ 60.00 + $ 9.00 
$100.00 + $15.00

Xymec HY-Q 1000
Superb letter quality printer.
Interfaces available to IEEE, RS-232 and Centronics.
Xymec.......................................... $2700.00 + $405.00

Memorex Discs 5%"
10/4.20 50/4.10 100/4.00 (includes st)

COMPUTERWARE, 305 LaTrobe St., Melbourne 3000 
Telephone (03) 602 1006
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Letters to 
the editor

Nuclear reactors — gas or water-cooled?

With reference to your article "What 
Price the Breeder Reactor", in the March 
'81 issue.

There are statements made in this arti­
cle that would appear to me to have 
been written by someone with insuffi­
cient knowledge to adequately translate 
technical information, or a deliberate at­
tempt to add fuel to the already boiling 
cauldrons of anti-nuclear or conservation 
bandwagons.

I refer in particular to the section under 
the sub-heading "Lightwater slowdown" 
and I quote: "The neutrons are slowed 
by a moderator — which turns out to be 
plain water. The water not only slows 
the neutrons but also carries the heat 
from the core to a steam generator 
which produces electricity".

Pardon the expression, absolute 
hogwash.

I can only quote facts known, gained 
whilst servicing equipment in most of the 
Commercial Power Reactors in the south 
of England, but:
(a) All were graphite moderated, ie, the 
fusion producing core is built within a 
graphite block, the fuel elements one 
above the other in channels.
(b) Although most of the retarding or 
slowing of the neutrons is performed by 
the graphite, the actual total control of 
the reactor is achieved by absorber rods 
(boron) more than adequate to shut 
down any reaction.
(c) Core heat transfer is obtained via car­
bon dioxide (CO2) gas which is forced 
past the fuel elements, thus maintaining 
a constant temperature.
(d) The hot CO2 is then piped to a 
separate construction where a boiler 
system, very similar to a conventional 
power station turns "plain water" (uncon­
taminated and non irradiated) into 
steam. This in turn is fed to the turbines 
which generate the electricity.

To pacify any conservationists who 
like myself, may have had visions of vast 
quantities or irradiated, contaminated 
water finding its way back into the en­
vironment, I would like to make one fur­
ther point. The water used in nuclear 
power stations is normally very efficient­
ly filtered, not from fear of contamina­
tion to the water but because of con­
tamination and erosion of the boilers etc 
by impurities in the water. 

Perhaps I appear from this letter to be
pro-nuclear energy or anti­

conservationist; this is not so. I am, 
however, strongly against inaccurate 
statements that often stir groups with 
strong convictions. Whilst recognising 
the problems of nuclear waste disposal, I 
cannot convince myself that mans' in­
genuity will not discover more satisfac­
tory methods of re-use, or disposal, than 
current technology allows. Also I am not 
convinced that some of the alternative 
methods of power production may not 
have even more drastic long term effects 
on the environment.

Graham E. Wallington, 
Frankston, Victoria.

COMMENT: The statements in our article 
are correct. American nuclear reactors 
are technically quite different from 
British reactors, and use ordinary water 
instead of gas to cool the core. As stated 
in the article, the water not only transfers 
heat from the core to a steam generator, 
but also acts as a moderator.
Note also that the article was reprinted 
from the American magazine "Popular 
Science" and, as such, is related to the 
American scene. You are correct in 
stating, however, that British reactors are 
gas-cooled and perhaps we should have 
added a footnote to that effect for 
Australian readers.

Glass bottles —
a sign of the times

The article in your February issue, 
"Glass Bottles with Lights in Them", in­
terested me not only because of the sub­
ject matter but also because I regard the 
publication of such an article by 
"Electronics Australia" as a sign of the 
times. Quite frankly I couldn't have seen 
"EA" devoting a two-page spread to this 
topic a few years ago. And I have a 
feeling that it may not be the last time 
either!

The hobby interest of "vintage" radio is 
a world-wide one which is growing by 
leaps and bounds and, as a result, many 
vintage radio societies have sprung up in 
recent years. For example, the New 
Zealand Vintage Radio Society was form­
ed in 1979.

Another indication of the growing in­
terest in this subject is the publication of 
books in both the USA and Gt Britain 
dealing with the hobby of collecting and 
restoring old radios. Already an 
Australian book — Fin Stewart's "An il­

lustrated History of Philips Radio Valves 
To 1935" — has recently been published.

Was it just a coincidence, I wonder, 
that your editorial in the same February 
issue drew attention to the disap­
pearance of the very factories which pro­
duced the receivers illustrated in the 
article.

Incidentally, the writer of your "Infor­
mation" section who recommends that 
the owner of an old Rola elec­
tromagnetic speaker use it as a door­
stop has yet to realise that this sort of 
thing would be considered sacrilege by 
vintage radio collector!

John Stokes, 
Auckland, NZ.

Negative Ion Generators
Following our recent warnings about 

a possible ozone emission by some 
Ionisers, lontechnic (Australia) Pty Ltd, 
the company distributing the 
lonotron-M units, as advertised on 
page 31 of our December 1980 
issue, has furnished us with a test 
certificate issued by the Max Planck 
Institute for Aeronomy of West 
Germany which indicates that the 
amount of ozone emitted by the 
lonotron (if any) is practically 
unmeasurable and therefore well 
within Australian environmental 
standards.

Playmaster 
Mosfet Amplifier

I recently purchased a kit for the 
Playmaster Mosfet Amplifier and 
constructed same.

Before commencing construction 
however, I cut out a section on the 
underside of the chassis and this has 
proved invaluable. I am enclosing two 
photographs, which are self explanatory. 
It was quite a simple job; however, 
choosing a suitable material for the 
cover plate turned out making the 
chassis stronger and lighter, as I used 
16G duralium. This material is light, will 
not bend, and adds strength to the job. I 
used nuts and bolts to secure the corners 
of the PC board, countersunk head, but 
this was not necessary as the section can 
be cut out to miss these holes. The cover 
plate is 10mm larger than the cut-out 
section.

I tried four self-tapping screws firstly, 
but settled for eight. There are also two 
stand-offs in the centre of the cover plate 
to give further support to the PC board.

I stated before that this innovation 
proved invaluable, and the reason for 
this is that I have had to change the 
BC549 transistors. It was a simple matter 
to carry out this work. After I had built 
the amplifier, I noticed that one channel 
was hissing, whereas the other was not 
so evident. From various tests it was 
evident that the trouble was with Q104 
and 105, so I decided to remove them
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IONOTRON-M

The better 
value!

NEGATIVE ION GENERATORS
MADE IN WEST GERMANY

and give them a gain test with a digital 
multimeter.

Q105 had a gain of 246, and Q104 had 
a gain of 506. As the gain of these types 
is rated at 200-800 I decided to purchase 
20 of these and give them gain tests. 
When all tests were complete, I came up 
with six transistors with the gain figures 
between 500 and 530. I then replaced 
the six transistors at Q3, 103, 4, 104, 5

Stereo equipment & 
mains wiring
A line of reasoning which I have held 

for some time is to isolate mains 
transformers from metal chassis so that 
the earth wire can be connected to the 
transformer casing. This would eliminate 
the earth connection to metal chassis, 
the main cause of earth loop hum in hifi 
equipment, tuners, PA amplifiers, mix­
ers, etc.

In fact, with mains transformers 
isolated from metal chassis, one could 
even argue for the adoption of two-wire 
mains connection. Modern mains 
transformers are generally of high grade 
insulation construction which, together 
with isolation from the chassis, effective­
ly provides "double insulation" and in 
turn could even eliminate the need for 
an earth wire. However, in the interests 
of the highest possible electrical safety a 
three-core flex could be used as describ­
ed earlier without causing any earth loop 
hum problems.

Modern turntables isolate the pick-up 
(or cartridge) from the metal frame 
which allows the frame to be earthed 
without introducing an earth loop from 
this program source.

Tape recorders and cassette decks are 

with

(02) 709 5293 
(03) 543 5122 
(002) 34 2233

Hold Soder-Wick on 
termination with hot 
soldering tip. Wicking 
action soaks up solder. 

2.
Remove tip and braid. 
Termination is left 
clean and free of 
solder.

SODER-WICK
Soder-Wick is a specially treated 
copper braid which soaks up 
molten solder like a sponge. 
Desolders a P.C. pad jn a second 
or so: acts as a heat sink to 
protect circuits and components.
From your Components supplier or ring:

Royston Electronics

and 105 and this then gave me a very 
quiet amplifier.

I can honestly say that I have never 
heard my records, and tapes sounding 
so fine, and I "dips me lid to ya" for a 
really great amplifier. All who have 
heard the results to date have marvelled 
at the clarity and wish they had one.

David Whitehouse, 
Townsville, Qld.

another problem because motors would 
require some form of double insulation 
construction. These units appear to be 
the only units not capable of being readi­
ly adapted to the "double insulation" 
principle. Some basic redesign of motor 
mounts, metal drive pulleys and swit­
ches would be necessary for these units 
to attain "double insulation" 
construction.

I understand some off-on mains swit­
ches are virtually double insulated (some 
pushbutton types), so even these items 
don't complicate the issue if a manufac­
turer or hobbyist must incorporate an 
off-on mains switch on equipment.

Other simple inexpensive aspects of 
"double insulated" mains tranformer and 
mains cord installation to achieve 
highest levels of safety might include;

(1) Primary and secondary windings of 
mains transformers on divided spools 
rather than layer windings.

(2) Firm and secure mains terminals 
provided on transformers to eliminate 
need for flimsy tag strip connectors,

(3) Effective mains cord grommets and 
securing clips for mains wire entry.

(4) Fuses in the secondary circuit or 
some other means to isolate gross elec­
trical overload conditions occurring in

(Continued on pl50)

One-Second Desoldering

(07) 391 8011 
(08) 42 6655 
(09) 381 5500

CO

5 
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WHY SAVE 
YOUR BREATH?

THE NEGATIVE OXYGEN ION 
IS A BREATHING CATALYST

says Dr H. Reinders, Germany’s top air 
conditioning expert. He and his aides: 
Medicos, Biophysicists & Meteorologists 
have come to this conclusion in 1 5 years 
of research.
This explains why an ample supply of the 
biologically beneficial small NEGATIVE 
IONS is so important

FEATURES
On Density: 420,000, at 50cm 

distance
110,000 at 1.00cm distance
Output regulating switch
No measurable quantities of 
ozone

PRICE: $95.00
+ 2.50 postage

available from:

IONTECHNIC (AUSTRALIA) 
44 Clontarf Street, Seaforth.
Postal address: P.O. Box 107, 
BALGOWLAH N.S.W. 2093 
For enquiries ring (02) 949 1497 
or 636 4686

Please send me an IONOTRON-M 
cheque/money order for $97.50 
enclosed

NAME........................................................

ADDRESS

CODE.............................

Telephone................................................
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Once upon-a-time there were ...

Water-driven 
microphones!
Following on from our story on gas-powered microphones in 
the December 1980 issue, the saga continues with the 
development of water driven microphones. Does your 
microphone leak?

by DR CLIVE COOGAN*

About 70 years ago veritable miniature torrents of water 
flowed over micro-cascades or mini-waterfalls in the pursuit of 
the perfect microphone to modulate the new arc and spark 
radio-telephony. The water-powered microphone stood at 
the top of the pecking order for some years before finally 
disappearing over the edge of the waterfall itself.

The great texts of the time, like the "Electricity in the Service 
of Man" by Mullineux-Walmsley of 1911, or "Telephony 
Without Wires" by Phillip Coursey of 1919, and the state-of- 
the-art journals and magazines like "Nature" and "The Electri­
cian" all treated water microphones with the utmost respect. 
In fact, for a few glorious years, from 1908 to 1914, apparatus 
using liquid microphones held the world long-distance 
records for successful telephony broadcasting!

One of the telling points in favour of the water-microphones 
at that time was that they were capable of dealing with up to 
500W of power! In the early spark and arc transmitters, 
microphones were placed in parallel with the arc and had to 
deal with large powers if they were to effect an appreciable 
modulation of the amplitude of the outgoing radio-frequency 
waves. In fact, all maritime wireless operators were then call­
ed "Sparks", a name which has persisted.

The first of the liquid, or as they were sometimes called,

Fig. 1: lervis- 
Smith's simple 
form of variable 
resistance 
microphone.

‘CSIRO Division of Chemical Physics, Clayton. Victoria. 

"hydraulic", microphones came "on stream", as one might say, 
as early as 1879, three years after the introduction of Alex­
ander Graham Bell's telephones, and a good deal prior to the 
introduction of radio-telephony. Bell's "mouthpiece" of 1876 
(the term "microphone" had to await the invention of the car­
bon microphones by Hughes two years later) was an elec­
tromagnetic device identical with the earpiece. The earpiece 
was marvellously successful and sensitive, but the 
"mouthpiece" was not able to generate nearly as much audio 
modulation as might have been desired for long-distance 
phone calls.

In 1879, Jervis-Smith produced the liquid microphone of Fig. 
1. A liquid jet, J, came out of the tube T and struck the inclined 
plate E, which was attached to the diaphragm D. As the 
diaphragm vibrated, the length of the jet between tube and 
plate was varied, and so the resistance of the current path bet­
ween tube and plate was modulated according to the 
diaphragm vibration. The liquid was electrolysed by adding 
soda (Na22CO3) or NaOH (sodium hydroxide) or KOH 
(potassium hydroxide) to make it a better conductor. And of 
course the tube had to be refilled by pumping the liquid 
around the circuit.

The Jervis-Smith microphone illustrated the use of a jet of 
constant cross-section in which the jet length was varied. 
Another type which arose in parallel with it was one in which 
a fixed length of jet path was used but the jet cross-section 
was modulated by the sound vibrations. This is shown in Fig. 
2, and it is easy to see why this finicky device soon died a 
natural death. It had lots of pivots to stick and go wrong, the 
needle valve N had to fit smoothly and precisely and there 
was a lot of inertia to push around.

In both these early cases, as in later electrolytic 
microphones, only AC could be tolerated, to reduce elec­
trolytic erosion, and the electrodes had also to resist chemical 
corrosion by the salts in the liquid. For this reason, platinum 
was the favourite metal.

The successor to this principle was Vanni's liquid 
microphone. Just as the Italians were very active in early radio 
in general, they were leaders in the liquid microphone 
business. Vanni's double-cascade microphone is shown in Fig. 
3. Here the jet tumbled from the vibrating electrode A to the 
fixed electrode B, the length of the path being governed by 
the vibration of the diaphragm C.

The most popular form of the Vanni microphone is shown in 
Fig. 4. It is virtually a microphone amplifier (reminiscent of 
Hortons' gas flame amplifier of the previous article on gas 
microphones) in which the primary microphone was a con-

98 ELECTRONICS Australia, June, 1981



Fig,. 3: Vanni's double cascade jet liquid 
microphone.Fig. 2: A variable-jet-width variable-resistance 

liquid microphone.

Fig. 5: (a) the Bell effect, (b) Majorana's li­
quid microphone using the Bell effect 
and voice-modulated pressure.

ventional carbon microphone which was used to vibrate a 
diaphragm D and hence vary the double-tumble path bet­
ween A and B.

Microphones of this type were used successfully to control 
antenna currents of up to 15 amps! With this type of ap­
paratus, Vanni obtained a speech range of 960km between 
Rome and Tripoli in 1912.

A quite different type of effect arose from experiments 
which Lord Rayleigh did in the Cavendish Laboratory in Cam­
bridge in 1879. Rayleigh studied the way in which water jets 
broke up into drops under the effects of vibrations, electricity, 
etc. Many useful things originated in this "curiosity-oriented" 
research, including modern computer "jet-printers", biological 
cell sorting, atomization of liquids, and very recently a wind 
driven electrical generator, besides one of the types of liquid 
microphone.

Alexander Graham Bell was not the only bright star in the 
Bell family. The Scot had enlisted his English cousin, 
Chichester Bell, to run the forerunner of the Bell Telephone 
Company's giant research laboratory at Murray Hill. Following 
Rayleigh, Chichester Bell observed that sound waves made a 
significant difference to the way in which a jet formed isolated 
beads a little down stream from the jet orifice. This is known 
as the Bell Effect. His apparatus is shown in Fig. 5, together 
with the way in which Majorana, another Italian, developed it 
into a microphone.

As can be seen in the sketch, the voice modulated the 
hydrostatic pressure in the tube and "wiggled" the beads up 
and down at the point in the jet stream where they were form­
ing, thus varying the area of contact between the electrodes. 
Majorana also developed a "microphone amplifier" version, 

operating on a variant of the Bell principle, shown in Fig. 6. 
The flexible tube T is vibrated transversely, thus varying the 
contact overlap between the electrodes T, and T2. In 1906, us­
ing his liquid microphone, Majorana transmitted from Rome 
to Sicily, about 500km.

Another successful type was Chambers' liquid microphone 
(1910) shown in Fig. 7, which has a complicated relationship to 
both the microphones of Majorana and of Vanni. In this case a 
jet of acidulated water pumped through C hit the vibrating 
diaphragm D, and the jet length, width and general conforma­
tion were all varied by the position of the diaphragm, and so 
the resistance between T, and T2 was modulated. It could han­
dle 400W and was highly regarded because it was so well 
damped (sic!) and did not exhibit distorting resonances.

Incidentally, the rate of flow was throttled until the outflow­
ing liquid reached 80°C, which might give a clue to the origin 
of the term "hot" microphone!

Yet another clever principle was used to modulate not the 
length or breadth of the jet, or the position of formulation of 
"beads", but to vary the actual conductivity of the electrolyte 
itself. This type, invented by Sykes and Ford in 1914, and 
known as the Sykes liquid microphone, is shown in Fig. 8.

The liquid in the tube X is pure water (a poor conductor) 
which flows in orderly stream-line due to the anti-splash glass 
fibre filter A. The tube T contains a strong electrolyte, the 
amount of which emerging into the flow of tube X depends on 
the pressure modulation exerted by the diaphragm D. Thus 
the resistance between B and B„ a finite phase lag down the 
line, was governed by the vibrations of the diaphragm.

Contrary to what one might dream up about liquid diffusion, 
and other horrific complicating factors, the microphone was
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highly regarded as it could handle high power and rendered 
excellent fidelity.

Liquid microphones were asserting ascendancy over carbon 
microphones due to their better power-handling abilities, as 
the carbon granules tended to sinter together when hot. 
Several attempts were made to overcome this defect. As men­
tioned in the previous article, Dubilier developed a water- 
cooled carbon microphone capable of handling up to 75OW. 
Dubilier also developed a Medusa-like multiple carbon 
microphone, with six microphones fed by a single 
mouthpiece. Fig. 9 shows this plumber's nightmare.

About 1910 Marzi invented a carbon granule microphone 
which was analogous to the liquid microphones and could 
deal with large currents. This is shown in Fig. 10. Once again it 
is really a microphone amplifier, as the coils M, and M2 need­
ed to be fed by a conventional carbon microphone and the 
resultant motion of the electrode E2 varies the distance bet­
ween it and the fixed electrode E, between which the carbon 
granules stream from the hopper C. The variation in the 
distance between E, and E2 modulates the current between 
them. Announcers emerging from the studio must have 
resembled the late shift from a coalmine!

In parallel with these liquid microphones myriads of elec­
trolytic receivers, relays and amplifiers sprang up. Some, for 
example, used the rectifying properties of the "double-layers" 
at the surface of metallic electrodes, and others made use of 
the apparent change of surface tension of a mercury drop in 
dilute sulphuric acid when there is a small potential difference 

between the mercury and the acid.
When the triode valve became established, it swept away 

the arc oscillators and with them the need for high-power 
microphones. Thus the carbon microphones came back into 
favour and the liquid microphones disappeared. It was not 
that better microphones swept them from the scene but that 
the requirements for microphones changed dramatically.

No account of these jet devices is complete without a brief 
description of an allied device invented by Alexander Graham 
Bell to act as a light modulating voice transducer. He came up 
with it at the time of his intense work on his "photophone" 
which started in 1880, and used it to make what was un­
doubtedly the first photo-recorded speech track on a glass 
photo plate using a circular track. For details of the device I 
am indebted to Dr Elliot Sivowitch of the Smithsonian Institu­
tion in Washington, who also sent me a tape recording of the 
sound from this strange track. I make it out to say "oomph 
woof' — some claim to discern actual human words!

Bell used a jet of black ink impinging on a window through 
which a focused beam of light passed. As in the liquid 
microphones the jet was modulated by sound vibrations, and 
thus the light transmission was also modulated.

Of course there were many other peculiar microphones: 
carbon, liquid and gas by no means exhausts the list. For ex­
ample the hot wire microphone once looked promising. But 
let these be decently interred. If both readers and editor per­
mit, I might later outline a few of the fascinating early attempts 
at earphones and loudspeakers. g
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Our new Systems Technician 
Apprenticeship scheme is more than 

just an Apprenticeship.

Opportunity to work 
in electronics.

Tomorrow's aircraft and ground elee 
tronic systems will be highly complex, to 
say the least.

That’s why we're looking for young, alert 
people interested in electronics and aircraft 
to be trained as Systems Technicians.

It’s a highly specialised field that not only 
requires an analytical approach to problem 
solving but the potential to move into a 
management position very early in your 
career.

Areas of involvement include flight, pro 
pulsion, environmental, navigation, 
weaponry, electronic warfare, radar and 
computers.

Opportunity to receive 
a higher than normal 
standard of training.

After completing your certificate of 
Technology/Trade Training course, you'll 
spend four to five years gaining practical 
field experience as Tradesman. Then, if 
selected, you’ll undertake a specially 
designed six months RAAF Systems Tech­
nicians programme that includes develop­
ing your management and communication 
skills plus further specialised systems 
instruction. On graduation you will be a fully 
qualified Senior Non Commissioned Officer 

Systems Technician in either the Aircraft, 
Avionics or Ground Electronics fields.

Opportunity 
for promotion.

Imagine, you could be a Commissioned
Officer in your early 30’s with great future 
prospects in the Engineer Branch of 
Today’s space-age Air Force.

Opportunity to get 
valuable work experience.

These days, successfully completing an 
Apprenticeship doesn't automatically 
guarantee you a secure, well-paid job. 
We do!

Opportunity to travel 
and make more friends.

Initially, you’ll go to Laverton (Vic.) or 
Wagga (NSW) depending on your special­
ised field.

Then you could find yourself working at 
any one of our many bases.

Wherever you are, there’ll be excellent 
sports and social facilities at your disposal. 

Opportunity to do something 
for yourself now!

If you’re aged between 16-21 years, have
Year 11 (Year 12 preferred) education with

passes in Mathematics, Physics and Eng­
lish, are an Australian citizen and can meet 
our other entry requirements, talk to an Air 
Force Careers Adviser now! Alternatively, 
send the coupon and we'll send you the 
facts.

Adelaide: 2121455
Brisbane: 226 2626
Canberra: 82 2333
Hobart: 34 7077
Melbourne: 61 3731
Newcastle: 2 5476

Parramatta: 635 1511
Perth: 325 6222
Sydney: 212 1011
Townsville: 71 3191
Wollongong: 28 6492

You’re somebody in Today’s Air Force
Authorised by ” Director-General Recruiting Dept. Defence RCOT.456.FP.31.EA
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Canberra rejects pensioner licence fee concession
Reply to WIA on licence fee concession; HIDXA expedition 
postponed; Radio Old Timers Club; WICEN; a new award; and items 
on several aspects of amateur radio are in this month’s notes.

After five years the Wireless Institute of 
Australia has received a final ruling from 
the Federal Government concerning a 
reduction in amateur licence fees for 
pensioners eligible for "fringe benefits". 
The letter, dated March, 4 1981, from 
the Minister for Communications reads:

"You recently asked for clarification of 
the Government's attitude on the subject 
of concession fees on amateur radio 
licences for pensioners eligible for fringe 
benefits.

"In 1976, the then Minister for Post and 
Telecommunications, the late Hon E. L. 
Robinson, indicated his agreement in 
principle to the proposed concession on 
the understanding that the impact on 
revenue would not be significant, and 
drafting of a regulation was commenced.

"However, when the draft regulation 
was subsequently submitted to Mr 
Robinson's successor, the Hon A. A. 
Staley, the situation had changed. The 
citizen's Band Radio Service had been in­
troduced and there was a real question 
whether the concession could be con­
fined to amateurs, without extension to 
pensioners operating citizen band, har­
bour mobile, or other classes of radio 
equipment.

"You will appreciate that this raised the 
prospect of revenue implications far 
greater than those associated with a con­
cession restricted to amateurs. Conse­
quently, the matter was referred to the 
Departments of Finance and Social 
Security for advice of the implications for 
general finance and welfare policy.

"The response revealed that the pro­
posed concession would not be consis­
tent with Government policy which 
generally restricts fringe benefits to 
charges such as telephone rental or 
medical treatment, both of which are 
regarded as essential for the health and 
welfare of pensioners. Recreational ac­
tivities, such as amateur radio, while 
recognised as very valuable to pen­
sioners, are not regarded as a suitable 
area for the extension of fringe benefits.

"A concession to pensioner amateurs 
would represent a new departure in 

Government policy, and similar benefits 
could scarcely be denied to pensioners 
using other types of radio equipment. 
Consequently, I regret that the Govern­
ment is no longer able to proceed with 
the proposed concession".

BITS AND PIECES
A circular has been received from Ger­

many listing a number of publications 
which identify utility radio stations and 
their transmission modes.

Under the heading "Some remarks for 
radio amateurs, or newcomers to the 
utility-DX hobby" was the following com­
ment: "The shortwave range goes from 
3MHz to 30MHz and is divided into 
separate sections. The allocation to 
amateur radio stations covers about 
2.9MHz or 10.7%, international broad­
casting about 2.35MHz or 8.7%. Conse­
quently, more than 80% remains for the 
utility services.

"Although many countries and stations 
violate this distribution, by far the 
greatest part of the SW range is actually 
covered by utility stations. These belong 
to various services: aeronautical, fixed, 
maritime, mobile standard frequency 
service etc."

It goes on to list the type of stations 
that operate within these services, and 
the type of modulation used.

Reference is also made to the availabili­
ty of modern receivers with continuous 
coverage of the SW band and the in­
terest in utility-DX hobby, qualified by 
the statement: "Unfortunately, the 
reception of utility stations is not allow­
ed by most national telecommunication 
administrations."

Among the publications listed are: 
"Call sign list of Utility Stations"—More 
than 6400 call signs in alphanumerical 
order: "List of Radioteletype Stations in 
Frequency Order"—More than 1200 fre­
quencies of stations which have been 
logged 1979-1980, with frequency, 
callsign, and name of station.

It was mentioned that the latter 
publication would be of interest to 
amateurs who operate radioteletype. 
The prices given were DM17.00 or 24 

IRC's and DM25.OO or 36 IRC's respec­
tively, including surface mail. Enquiries to 
Joerg Klingenfuss, Panoramastrasse 81, 
Hagelloch, D -7000 Tuebingen 7. Federal 
Republic Germany.
LIECHTENSTEIN DX-PEDITION: From 
June 15, 1981, for about seven days, 
Roger KA2JFY/HB0 will be looking for SSB 
contacts on all bands from Liechtenstein 
in Europe.

His equipment will be an FT101ZD and 
a five-band trap vertical antenna. He will 
be looking for VK contacts around 
28.400MHz.

Roger also operates under the 
reciprocal call sign DA2CK from Bitburg 
in South West Germany.

WICEN ACTIVITY
Over the last weekend in March 1981, 

members of the NSW WICEN organisa­
tion participated in two well publicised 
events, providing communication 
facilities. The organisers of both events 
expressed their appreciation and it is 
understood have asked for similar 
assistance next year.

Members of the Sydney West region 
WICEN, assisted by members from other 
areas, provided comprehensive com­
munication facilities at the Schofields Air 
Show. Members of the Sydney South 
region gave their services at the Surf 
Championship Carnival held at Wanda 
Beach.

The Wireless Institute Civil Emergency 
Net is a voluntary organisation of 
amateur radio operators trained and 
coordinated to provide communication 
assistance in times of emergencies. Par­
ticipation in events such as mentioned 
above are provided for in regulations as 
training exercises.

HIDXA PROJECT
HEARD ISLAND DX ASSOCIATION: A let 
ter from Jim Smith, organiser of HIDXA, 
in which he expressed his disappoint­
ment at the cancellation of the proposed 
DX-pedition this season, and gave some 
information on future project activities.

It appears that the shipping company 
considered it too late in the season, with 
too short a time slot when weather con­
ditions would allow a trip to Heard 
Island. However, steps are being taken 
to confirm a proposed departure date 
next season.
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Beckman 
brings a 
new dimension 
to hand held 
digital 
multimeters...

For further technical information contact your nearest 
Warburton Franki Office.

true RMS 
capability.
Now you can measure the exact 
powercontentof any signal. . . 
regardless of waveform. Beckman 
delivers the new TECH® 330 
multimeter with true Root Mean 
Square capability and many more 
fine performance features.

Unlike the common average 
responding multimeters calibrated 
to measure only sine waves, the 
TECH 330 with true RMS capability 
gives you accurate readings of both 
sine and non-sine waveforms.

True RMS.makes a significant 
difference in accuracy when 
measuring switching power supplies, 
flyback power circuits, SCR or TRIAC 
controlled powersuppliesorany 
other circuit generating a non-sine 
signal.

Measurement Comparison Chart

Waveforms 
(Peak = 1 VoM)

Average
Responding

Meter

Beckman 
TECH 330

Correct
Reading

Sine Wave
0.707V 0.707V 0 707V

Full Wave Rectified Sine Wave

o tvyvvvvvyva
0.298V 0.707V 0.707V

Haff Wave Rectified Sine Wave

0 -O——/A—r\_ 0.382V 0.500V 0.500V

Square Wave

o jifuwinTwir 1.110V 1.000V 1.000V

Triangular Sawtooth Wave
0 WWWvW 0.545V 0.577V 0.577V

The TECH 330 also accurately 
measures the entire audio band up 
to 20 kHz. But that's not all you can 
expect from Beckman's finest 
multimeter.

You also get 0.1 % basic dcV 
accuracy, instant continuity checks, 
10 ampere current ranges, a 
separate diode test function, 22 
megohm dcV input impedance, 
and an easy-to-use rotary switch.

Enclosed in a rugged water-resistant 
case, the TECH 300 can take a 
2-metre fall onto concrete and still 
perform up to specification. And to 
further ensure reliable, trouble-free 
operation, the TECH 330 gives you 
1500 Vdc overload protection, RF 
shielding, 2000-hour battery life, 
gold switch contacts, and fewer 
electronic components to worry 
about.

• ADELAIDE (08) 356-7333 • BRISBANE (07) 52-7255 • HOBART (002) 28-0321
• MELBOURNE (03) 699-4999 • PERTH (09) 277-7000 • SYDNEY (02) 648-1711
• AUCKLAND N.Z. (09) 77-0924 • WELLINGTON N.Z. (04) 69-8272



3 BAND YAGI

disk brakes.• ruggedly made rotator with

50 D-5000

VISA

V5JR J 
5 band 
vertical

D-5002
PSP $5 50

QLD: BURANDA Ph: 391 6233 
CHERMSIDE Ph: 59 6255 
SA: ADELAIDE Ph: 212 1962 
VIC MELBOURNE Ph:67 9834 
RICHMOND Ph: 429 1614

• Control box-indicates direction of beam.
• One set of mast clamps
• Approved power supply.

NSW: AUBURN Ph: 648 0558 
BLAKEHURST Ph: 546 7744 
BROADWAY Ph: 211 3777 
BROOKVALE Ph: 93 0441 
CHULLORA Ph: 642 8922 
GORE HILL Ph: 439 5311 
PARRAMATTA Ph:683 1133 
SYDNEY Ph: 290 3377

gs

Separate parts if required:

DICK SMITH «
Electronics ^7
MAIL ORDER CENTRE:
PO. BOX 321 Nth. Ryde. 2113 (02) 888 3200

• Rated at IkW PEP.
• Fits up to 32mm dia. support 
Pipe.
The V5JR uses pre-tuned trap 
coil assemblies, enabling the 
one antenna and feedline to 
automatically operate on any 
chosen bands between 80- 
10 metres.

^(ZREDIT TERMS'^ 
TO APPROVED BUYERS

If you're limited on space 
this is the antenna for you! 
• Covers 10-80 metres.
• 6.7m high, weight only 2.3

Yatsu's newest ft finest tronsceiver 
Pocked with hoops of features end 

more. All mode. 240W pep output.

P&P $4 00 4

D-4305

With fully approved supply
Consists of

WOLLONGONG Ph: 28 3800 SPRINGVALE Ph: 547 0522 
NEWCASTLE (Opining loon) WA: PERTH Ph: 328 6944 
ACT: FYSHWICK Ph: 80 4944 CANNINGTON Ph: 451 8666

Rotator & Control box (D-5000). $133 00 
Approved Power Supply (D-5002). $19.50.
Additional Mast Clamps (D-5001). fl

CABLE TO SUIT: dA Ui
^(w-2042). $i An/m % WW

.«no'n' ..nd'OS '

w ONLY

1278
INC DMS & PS

D-2871 p&p $5 so

HYGAIN TH3JR
Gain-Average 8dB, Front to Back 

ratio 25 dB, SWR (at resonance) less than 
1.5:1, Impedance 50 ohms, Power rating 600 
watts PEP
Longest element 24.2', Boom length 12', Turning 
radius 14.3', Wind load at 80 MPH 87 lbs, Net 
weight 21 lbs, Mast diameter accepted 1%", 
Surface area 3.35 sq. ft.

— __ . P&P $5.50

’265^7^

What comes down

you put up
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It has been confirmed with Govern­
ment offices in Canberra that all previous 
correspondence, telephone calls, and 
visits remain as is and the provisional 
permission granted will be forthcoming 
again. The licence for the call sign, 
VKOJS, will be renewed when it falls due 
(May 1981).

There were 256 donations made to the 
HIDXA and all parties were mailed 
receipts. In addition many sent the odd 
dollar to help out, but due to obvious 
reasons it was impractible to 
acknowledge these by receipt. Refunds 
of donations will be made if requested.

The letter concludes - . if nothing
else has been achieved, the mechanism 
has been set up for any well meaning, 
well organised, party to go to Heard 
Island with govermental blessing . .

Also, please note Jim's change of ad­
dress and call sign: J. B. Smith, VK9NS PO 
Box 103, Norfolk Island, Australia 2899. 
INDAMSAT: This may be a word appear­
ing in future amateur publications. 
Following the successful launching into 
space of India's first fully indigenous 
satellite, Rohini-1, from a small coastal 
island near Madras, there is now a 
possibility of Indian amateurs building 
their own OSCAR type satellite.

This possibility has been expressed by 
M. V. Chauhan, VU2MV, editor of 
"RADIO" journal of the Federation of 
Amateur Radio Societies of India, (Sept 
1980)

The four stage SLV-3 rocket which car­
ried the satellite into a 950km maximum 
and 325km minimum orbit was launched 
on Friday July 18, 1980. It is understood 
several Indian amateurs, including V. P. 
Sandlas, VU2VP, were associated with 
the Indian Space Research Organisation. 
TRANSMITTER TUNE-UP: A variety of 
devices to aid blind amateur operators 
to tune their transmitters have been 
devised, usually converting visual indica­
tions to audio tones. An interesting ap­
proach to provide such a facility is given 
in an article by James D. Burney, 
WA4LBX appearing in "73 Magazine" 
January 1981.

This audible tuning aid operates on the 
assumption that maximum power 
transfer from the transmitter to the 
antenna will occur when the transmitter 
is properly tuned. RF power is sampled 
by inserting a coupler in the feed line. 
The output of the coupler is fed to a 
voltage-to-frequency converter.

The converter uses a 555 timer IC in a 
configuration which, when the input 
voltage is varied as the transmitter is tun­

Radio clubs and other organisations, as well as individual amateur operators, are invited to submit 
news and notes of their activities for inclusion in these columns. Photographs will be published 
when of sufficient general interest, and where space permits. AH material should be sent to Pierce 
Healy at 69 Taylor Street, Bankstown.

ed gives a varying tone from a speaker 
RTTY TERMINAL UNIT: An article under 
this heading appears in QST for 
December 1980. It uses two ICs: an 
XR-2206 function generator and an 
XR-2211 FSK demodulator. The author, 
Michael J. Di Julio, WB2, claims the 
device works well and is suitable for in­
terface with the loop supply of 
mechanical teleprinter equipment.
HOMEMADE QSL CARDS: This project 
could interest those with an artistic flare 
or the desire for a personalised card at 
low cost. According to the author, Alex­
ander B. Murphy, WB31RV/HL9V1, it can 
be done successfully using a silk screen 
hobby kit. Details in QST Dec­
ember,1980.

RADIO CLUB NEWS

THE NORTH WEST RADIO SOCIETY: This 
club was formed at the end of 1979 to 
cater for amateurs living and working in 
the north west of Western Australia. 
Over the past 18 months members have 
been spread as far afield as Kununurra, 
Koolan Island, Port Hedland, Karratha 
and Newman. A chapter was formed at 
Newman in 1980.
Most of the club's activities have been 

organised in the Port Hedland area. 
Members have been involved in 
assistance to civil authorities during 
cyclone emergencies, construction of 
club station and antennas, organisation 
of the North West Award, and participa­
tion in the Jamboree on the Air and 
Remembrance Day Contest.

Meetings are held on the first Friday of 
each month at the club house, Mt. 
Newman Rail Welding yard. Nets are 
conducted at 1200UTC Thursday and 
Sunday on 3605kHz and 28.445MHz 
tinder the call sign VK6ANW. Repeater 
VK6RNW on channel 7000 (old Ch 8) is 
expected to be in operation mid 1981. 
NORTH WEST AWARD The purpose of 
the award is to promote interest by 
Australian and overseas amateurs and 
short-wave listeners in contacting 
amateurs in the north west region of 
Western Australia and to promote 
amateur radio activity within the area. 
The north west region is defined as that 
area north of the 26th south parallel.

Rules and conditions; only contacts 
made from outside the north west area 
after January 1, 1980 will count and an 
extract from the log countersigned by 
two other licensed operators is to be 
provided.
HF AWARD: The applicant must contact 

at least one of the club stations VK6MN 
in Newman or VKANW at Port Hedland 
plus any other amateur operators within 
the designated north west area, as 
follows: 6 contacts on three or more 
bands; 8 contacts on two bands; 10 con­
tacts on one band.

Contacts must be with operators from 

at least three different locations within 
the north west and over a minimum 
period of 48 hours from the first to the 
last contact.
VHF AWARD: The applicant must con­

tact three north west stations in at least 
two different locations over a minimum 
period of 24 hours on any authorised 
band above 30MHz.

SWL AWARD: The applicant must sub­
mit a countersigned extract from their 
log for either HF or VHF contacts made 
according to the conditions detailed 
above.

Cost of the Award: VK call area 
operators $1.50; Overseas operators 
$2.50.

Applications to be sent to Awards 
Manager, PO Box 283, Port Headland 
WA 6721.
COFFS HARBOUR & DISTRICT AMATEUR 
RADIO CLUB: Meets each Wednesday 
evening at 7.00pm (with the exception of 
school holidays) at the Orara High 
School, Bray Street, Coffs Harbour. 
Novice and AOCP classes are held at 
these meetings with a business meeting 
and lecture or film on the third Wednes­
day of the month.

A club net is held each Monday even­
ing at 8.00pm on 3610kHz. Participants 
other than club members are invited to 
join the net. A VHF repeater is being con­
structed and operation on channel 6650 
(old channel 1) has been approved.

Slow Morse practice sessions are con­
ducted on air on behalf of the club by 
Harry Alderson, VK2EP, morning and 
evening for several weeks prior to ex­
amination dates, on 3550kHz.

Postal address is PO Box 655, Coffs 
Harbour, NSW 2450. a

SO YOU WANT TO BE A 
RADIO AMATEUR?

To achieve this aim. why not undertake 
one of the Courses conducted by the 
Wireless Institute of Australia? Establish­
ed in 1910 to further the interests of 
Amateur Radio, the Institute is well 
qualified to assist you to your goal. 
Correspondence Courses are available at 
any time. Personal classes commence in 
February each year.

For further information write to 
THE COURSE SUPERVISOR, 

W.I.A.
P.O. BOX 123,

ST. LEONARDS. NSW 2065
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The Australian

CB SCENE
“Pull over driver!” Has this happened to you?
One would have hoped that the days had passed of mobile CBers
being picked on by the police. Such is not the case, if a recent inci­
dent in Brisbane is to be taken as a criterion.

Two friends of mine, Harry and Peter, 
were mobile in the wee hours of the 
morning when they were pulled over by 
a police car. The car was checked for 
road-worthiness, and a couple of defects 
were noted. During the course of the in­
spection, the policemen also asked 
questions in relation to the CB set which 
was in the car.

The officers stated that the licence 
number must be on the car and/or the 
set, that 23 channel sets are illegal, and 
that a CBer must carry his licence with 
him at all times. Harry and Peter tried to 
set the officers straight on the subject 
but to no avail. They were told to discon­
nect the set immediately. Not being in 
any position to argue the matter further, 
they did so.

The fact is that the licence number no 
longer has to be displayed on either the 
vehicle or the set. Nor is an operator any 
longer required to carry his licence with 
him (due to the introduction of multiple 
licensing) but he/she is required to know 
the licence number. The licence must 
also be produced within a reasonable 
time if the operator is required to do so.

Most likely, the confusion over the 
legality of operating a 23 channel set has 
come about by the wording of a press 
release issued by the Minister, Mr 
Sinclair, in the latter part of March. It 
stated that changes had been made to 
the Customs Act which will prevent the 
importation of equipment which is not 
fitted with 18 channels. However, the 
restriction does not apply to 23 channel 
sets already licensed ana in operation.

I lead with this story, this month, for 
the sake of licensed CBers, who aren't 
too sure of the regulations, and who 
might be constrained to hand over their 
equipment to a police officer without 
good reason. In fact, a copy of RB14 and 
RB14A are handy things to carry in the 
glove box in case of just such an 
eventuality.

In my capacity of National Liaison Of­
ficer for the NCRA, I have taken up the 
issue with the Minister for the Depart­
ment of Communications, the 
Queensland Branch of the Radio Fre­

quency Management Division and also 
tne Queensland Police Department. I 
would like to hear from anyone else who 
has had a similar experience.

AACBRO and NCRA
Mr Brian Groves, of the Australian 

Association of Citizens and Band Radio 
Operators Inc has commented on an ar­
ticle I did for the December 1980 issue of 
EA. In that article I said: ", . . it appeared 
for a while that another National CB 
organisation was on the move, in the 
form of the Australian Association of 
Citizens and band Radio Operators, bas­
ed in South Australia. This caused con­
siderable comment. Indeed, it is always 
good to see any initiative which might 
help push the cause of the CB operators. 
However, further information would sug­
gest that it was a fairly tentative move I 
sincerely hope that this is not the case, 
and would extend the invitation to 
anyone associated with the group to 
contact me with more information."

Unfortunately, Brian seems to have 
read more into the comment than was 
actually there. Let me explain:

When AACBRO was first formed, I 
heard a great deal about it: how it was to 
be run, its aims and objectives and so on. 
Since then, however, I have heard 
nothing more and had gained the im­
pression that it was no longer active. It is 
good to hear from AACBRO again and to 
learn that it is still going strong.

I am most anxious to avoid the impres-

OLBIS/EA CONTEST
Don't forget that June 30 is the 

closing date for the CB competition 
conducted through these columns and 
sponsored by Olbis Industries of 
2164 Ipswich Rd, Oxley, Qld. Prizes 
are Contact PSC-301 SSB rig with 
antenna, and a Ferguson SSB power 
supply. Entrants should explain in 250 
words, or less: “Why I took up CB, 
and what it means to me now”. For 
more complete details see the April 
'81 issue. 

sion that, because I am associated with 
the NCRA, I will not give due weight to 
information from other organisations. 
That is not the case and I try sincerely to 
be impartial.

Speaking personally, and as a member 
of the organisation, I can say that the 
NCRA is quite willing to work in with any 
other group which can show itself to be 
serious and dedicated to the improving 
of the conditions under which we all 
operate. A brief history on what the 
NCRA has been up to since last May 
(1980) is as follows:
MAY — Submission to the Inquiry into 
the CBRS.
NOV — Submission on the results of the 
Interim Report into the CBRS.
JAN — Submission on the Proposed 
Table of Australian Frequencies.
FEB - Submission on the draft proposals 
of the Radiocommunications Bill (1981). 
MARCH - National Director attended 
the Radiocommunications Bill meeting in 
Canberra.
APRIL - Submission for an increase in 
the allocation of money to the Radio Fre­
quency Management Division of the 
Dept of Communications.

Just to round this off, I would like to 
quote from Brian's letter:

. . Let me assure all readers that AAC­
BRO, like any other Association, has had 
setbacks, but these I can confidently 
report have been overcome by the com­
mittee and members and we look for­
ward to some very healthy progress to 
aid the CBRS in 1981. According to feed­
back to our Association it would seem 
that in the opinion of most of the CB 
operators the fight is over because of the 
statements released in the press prior to 
the last Federal elections. AACBRO 
believes that this is not the case. Where 
are our better operating conditions? 
Surely CBRS users do not believe that 
they yet have a usable and understan­
dable set of operating conditions, ade­
quate policing of the service, enough HF 
channels to operate on, etc. For these 
reasons alone AACBRO still needs to 
continue to function, and function I 
assure you we are."

In saying cheerio for yet another 
month, may I mention that Jan is short 
for Janette. Yes, I am a member of the 
"fairer sex".

Jan Christensen
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june jixxiäl/
A GREA T COMBINA TION
LASER 15" HEAVY DUTY MUSICAL INSTRUMENT SPEAKER AND MOTOROLA 7" x 3
PIEZO HORN TWEETER GIVING 100 WATTS RMS WITH NO 
CROSSOVER!

IDEAL FOR GUITAR OR DISCO USE

L0° nINWE’V°RA FDLL 
SOUND. WE VE A D 
SiimER ° the best 
ba from JAPANJ^-

PRICE for BOTH 
SPEAKERS 
$105.00

TpACTA^£ A»° A 
price$7S^AL-

Amplifier Cases

AC 2

AC 3

Length
300mm
Width
195mm
Depth
92mm

Length
360mm
Width
282mm
Depth
110mm

Length 
380mm 
Width 
295mm
Depth 
110mm

$13.20!

$18.80!
-$24tW
$17.20!

WRITE NOW FOR

No. 1
No. 2
No. 3
No 4

$39.95
GREAT BUY!
MINI BORING MACHINE 
D3 W/STAND

FREE CATALOGUE

MINI PRILL — D-3
The ideal drill for constructing your own P.C. boards. This 
lightweight, battery-operated drill can be hand held for 
portable drilling operations or clipped into its stand for 
steady, continuous drilling of P C boards. Drill is supplied 
complete with a 1 mm dia drill bit but can accommodate 
from 0.6mm to 1 5mm dia drill bits. An AC adaptor socket 
is also fitted, which requires a supply of 6V at 1 amp for 
operation. Comes complete with four penlight cells.

DAVRED METAL BOXES
These are the little two-tone Brown boxes that are 
being used for all types of kits and projects. No. 4 
comes complete with 4 x MM51 rubber feet.

$2.95
$3.95

PRICE LIST.

Length

82mm 
100mm 
127mm 
140mm

Width

70mm 
82mm
89mm

120mm

Depth

50mm 
54mm 
54mm 
90mm

$3.45
$4.75

DAVID REID ELECTRONICS LTD
SYDNEY:
1 27 York St
Sydney 2000 NSW 
GPO Box Q103 
Sydney 2001 NSW 
29 6601

MELBOURNE 
356 Lonsdale St 
Melbourne 3000 Vic 
GPO Box 141 7M 
Melbourne 3001 Vic 
602 4673

Part No Description Quantity Price Total

bankcard
Enclose your personal cheque, Money Order 
or Bankcard Numbers as specified below: 
Check and fill in

Cheque or Money Order Enclosed 
Charge to my Bankcard No.

CARD HOLDER S NUMBER

496l I I I I I I I I I I
Minimum Postage/Packing charge

Please print clearly Date Tel
Plus Postage/Packing surcharge

Name Subtotal

Address

Postcode TOTAL

—

SIGNATURE

$ Card
Expiry Date

ELECTRONICS Australia, June, 1981 107



Radio Dubai to offer extensive world coverage
The recent testing of Radio Dubai’s three 300kW transmitters has 
resulted in reports from all over the world. The station is gradually 
moving towards an External Service which will operate between 
0230 and 2100UTC as soon as new studio buildings are completed 
in Dubai.

The broadcasts of Radio Dubai have 
been varied and signals have been 
observed on most of tne higher frequen­
cy bands during the period of testing 
before regular broadcasting com­
mences. Radio Dubai transmits from a 
new site 32km inland in an area where 
sandstorms are not prevelant — the dust 
can cause transmitter failure. The three 
transmitters are of 300kW and the 
building has provisions to house a fur­
ther unit.

The antenna system consists of 15 ar­
rays giving transmissions to South East 
Asia, Europe and North America. The 
power supply is fed from the main supp­
ly in Dubai.

English broadcasts at present are heard 
with news at 0330, 0530, and 1030UTC 
and these are taken from the English pro­
gram which is carried on FM. The station 
expects to operate from 0230 to 
2100UTC daily as soon as a new studio 
complex is completed in Dubai.

There has been world wide interest in 
the station and tape recordings, letters 
and other information from listeners is 
received at the rate of 100 items a day.

The chief Engineer, Harold Robins, in a 
recent interview on Radio Nederland, 
stated that the medium-wave outlets 
were also received at distant points, and 
said that the Arabic transmission on 
1481kHz using 1300kW was often 
received in New Zealand. The English 
program on 1251kHz with 600kW has 
been widely reported from Northern 
Europe.

The present schedule is O23O-2O5OUTC 
and there are three sections in English 
with news at O33O-O355UTC on 9640, 
11755 and 15320kHz; O53O-O545UTC on 
11940, 1775 and 17810kHz; and 
1030-1040UTC on 17775, 21640, 21700 
and 21695kHz. The balance of the pro­
gram is in Arabic and other frequencies

Notes from readers should be sent to Arthur 
Cushen, 212 Earn Street, Invercargill NZ. All 
times are UTC (GMT). Add eight hours for 
WAST, 10 hours for EAST and 12 hours for 
NZT. 

have been heard on a test basis, in­
cluding 9505kHz which has been used at 
0330UTC for the English broadcast.

The address of the station is External 
Service, Radio Dubai, PO Box 1695, 
Dubai, United Arab Emirates.

3RPH ON AIR
The Melbourne station, 3RPH (Radio 

for the Print Handicapped), commenced 
test broadcasts in early April and is now 
operating regularly on 1705kHz with 
500W. This station is the first of three 
scheduled to operate on frequencies 
outside the medium-wave band, the 
other two being located in Sydney and 
Hobart.

The initial broadcast detailed radio and 
television programs for the next day, and 
carried editorial reviews from the 
Melbourne Papers.

Radio Print Handicapped has studios at 
7 Donald Street, Prahran, Melbourne 
3181, and the transmitter is located at 
Collingwood. The first test broadcast 
was well received in New Zealand 
around 1130UTC and the frequency 
should provide good coverage after dark 
throughout most of the Eastern States of 
Australia and New Zealand.

AUSTRIAN SCHEDULE
Broadcasts from Vienna for our winter 

reception period are now being transmit­
ted on some new frequencies. The 
broadcasts to Australia and New 
Zealand and South East Asia are from 
0400-1300UTC. The transmission 
0400-0600UTC is on 17745kHz; 
0600-0900 21500 and 21640kHz; 
0900-1100 21660kHz; 1100-1300 on 
21610kHz. English is broadcast 
0430-0500 and 0830-0900UTC. The fre­
quency of 21610kHz could be changed 
as this causes interference to Radio 
Sweden broadcasting to Australia 
1100-1130UTC also on 21610kHz.

Other changes include broadcasts to 
Europe 2OOO-22OOUTC on 9615kHz 
replacing 9755kHz, and to West Africa 
1900-2100UTC on 15125kHz replacing 
12015kHz.

ANNOUNCING IN JAPAN

Barry Seeber

One of the familiar voices on Radio 
Australia has been Barry Seeber who is 
now heard from Radio Japan. Barry 
Seeber has been working with the 
Australian Broadcasting Commission 
through Radio Australia for the past 10 
years and is spending a year at the 
English section of Radio Japan. In addi­
tion to reading news on Radio Japan's 
General & Regional services and in­
troducing the weekly Editorial Roundup, 
he is contributing regularly to the Satur­
day magazine program "Hello 
Australasia''.

Radio Japan broadcasts to Australia 
daily O93O-1O3OUTC on 11875 and 
15235kHz.

SIGNALS FROM GABON
Radio France International is now using 

the transmitters of Africa Number One 
for relays of their program to Africa. Two 
frequencies have been observed, 11810 
and 15435kHz, with the latter frequency 
giving the best reception. All broadcasts 
are in French and the station was heard 
closing at 2130UTC with the French Na­
tional Anthem, but now appears to close 
at 2100UTC.

The program is all in French and it has 
been noted that the familiar orchestral 
news theme used by Paris for many 
years has been changed and this new 
theme is played before all news 
bulletins. Signals have been received on 
15435kHz from around 183OUTC to sign- 
off with light co-chananel interference 
from a weaker station.
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ENGLISH FROM MOZAMBIQUE

Radio Mozambique's External Service 
has been operating for more than a year 
from Maputo and, according to the BBC 
Monitoring Service, broadcasts are well 
received throughout southern Africa. 
The station carries three English broad­
casts a day and since January, 1980 has 
increased its audience in the southern 
Africa area with news bulletins at 0400, 
1100 and 1800UTC. The broadcasts at 
0400 and 1800UTC have been heard on 
3265 and 4855kHz and at 1100UTC on 
9600 and 11820kHz.

COOK ISLAND MOVES
Radio Cook Island at Raratonga has 

made a frequency change to 9695kHz 
from 5045kHz. The broadcast is received 
around 0700UTC up to sign-off at 
0900UTC. John Mainland of Wellington 
reports receptions of the new frequency, 
while our observations show that on 
Sundays there is a telephone request 
program with the name of the program 
being "100 M", which is conducted in 
Raratongan. Though signals are stonger 
than on 5045kHz, interference on the 
new frequency is rather severe towards 
0900UTC.

After a period of testing on 9695, 
Raratonga then moved to 11760kHz and 
was heard closing at 090OUTC with a 
much clearer signal free from in­
terference. This frequency change has 
proved to be the better of the two chan­
nels tried and it is presumed that 
11760kHz could be a permanent 
replacement for 5045kHz.

35 YEARS OF FEN
The Far East Network, operated by the 

American Forces in Japan, has recently 
celebrated 35 years of broadcasting to 
an estimated 23 million listeners 
throughout Japan. Most of these are not 
American servicemen but young 
Japanese keen to hear popular programs 
and improve their knowledge of the 
English language.

It was during the war years that the 
United States established Armed Forces 
radio stations in the South Pacific in 
Auckland, Noumea the Solomons, New 
Guinea and the Philippines and, at the 
end of hostilities, in Japan. Today the 
network operates from eight stations in 
the Western Pacific, including a 
multimillion dollar computerised studio 
at Yokata Air Base on Tokyo's western 
outskirts. But the mission remains much 
the same.

FEN tries to steer clear of propaganda 
and the network makes a policy of 
broadcasting nothing that would offend 
the host country. The station presents 
news in a unbiased manner.

The shortwave transmissions are fre­
quently heard in Australia with the 
broadcast on 6155kHz beinging received 
around 1000UTC and later on 3910kHz, 
the transmission actually running 24 
hours a day. Other frequencies in use are 
11750 and 15260kHz. ®

IF YOU WANT 
TO UNDERSTAND 

MORE ABOUT 
MICROPROCESSORS 
HI 
H D U 

APPLY HERE...
One of the fastest growing sections of the 

electronics industry is microprocessing and its 
associated technology. A sound basic knowledge and 
a constant up-dating of that knowledge is necessary to 
stay informed of the developments within this exciting 
new technology.

Stott’s Technical Correspondence College has 
produced an up-to-the-minute home study course 
specifically designed for people interested in this 
subject.

This Stott’s home study course has been 
meticulously prepared by experts in this field and 
takes you through the stages necessary to reach a 
basic understanding of micro-computers and the 
processing techniques needed for their application, 
whether for consumer or industrial use. To this basic 
training you can add further knowledge and gain more 
experience.

The course is prepared in three stages. It begins 
with initial training in basic electronics, goes on to 
digital electronics and then proceeds to an in-depth 
study of microprocessors.

For further information on Stott's Microprocessors Course or 
other courses which interest you, mail the coupon below.

S bulls w
TECHNICAL CORRESPONDENCE COLLEGE

The name to trust in correspondence education

Please send me tree and without obligation full details ot the lotiowing courses:

(PLEASE PRINT) ____________________________________________

MR MRS MISS_____________________________________AGE_____

ADDRESS__________________________________________________

__ ____________________________________ POSTCODE _________ .

Stott 's undertake that no sales counsellor will visit you

Melbourne, 159 Flinders Lane. 3000 Tel 636212 
Sydney. 383 George Street. 2000 Tel 29 2445 

Brisbane, 290 Adelaide Street. 4000 Tel: 311627 
Adelaide , 85 Pine Street 5000 Tel 223 3700

W Perth, 25 Richardson Street 6005 Tel: 322 5481 
Hobart, 1st Fl. 29 Argyle Street. 7000, Tel: 34 2399 

Singapore. P.O, Box 3396, Singapore 1.

The Stott's range of courses in 
Electronics is:

Radio for Amateurs 
Introduction to Electronics 
Digital Electronics
AM Radio Receivers 
Radio/TV Servicing 
Colour Television 
Amateur Radio Operators'

Certificate
A full range of Hobby and 
Business courses also 
available.
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Books & 
Literature

Electronics and society

rue 
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THE MICROELECTRONICS REVOLU­
TION, Tom Forester (ed). First Edition, 
Soft covers, 608 pages, 237mm x 
156mm, illustrated. Published by Basil 
Blackwell 1980. Price $17.50.
What does microelectronic technology 

mean for our society? Does the future 
hold a computerised 1984, or will it be a 
new era of freedom and prosperity bas­
ed on the power and versatility of the 
silicon chip? Where are we going, and 
will we like it when we get there?

These are just some of the questions 
raised by the ever-widening use of com­
puters and automation made possible by 
the microprocessor. Some have called it 
the Third Industrial Revolution, with 
computers seemingly poised to take 
over functions previously considered the 
exclusive domain of thinking human be­
ings. The economic effect of increased 
productivity and reduced labour needs is 
the most visible consequence of the 
"microelectronic revolution" but there 
are also more subtle questions to be 
considered. Will the ready availability of 
information produce more powerful, 
responsible individuals, or increase the 
likelihood of social manipulation 
through control of information? What 
are the political effects of cheap com­
puters and mass communication? Last, 
but perhaps most important, what will 
be the impact of increasing use of com­
puters on our concepts of the human 
personality and the potentials and limita­
tions of human beings?

"The Microelectronics Revolution" is a
comprehensive set of readings covering
all aspects of microprocessor technology

and the social changes it will bring. Over 
40 authors from the United States and 
Britain deal with the issues, describing 
the new technology and the forces 
which created it, analysing its impact on 
industry, the office and the home. Both 
sides of the employment debate are 
represented, from predictions of 90% 
unemployment in 20 years to those who 
see no basic connection between 
automation and unemployment. Several 
case studies of automation in specific in­
dustries are presented, along with glow­
ing accounts of "Manpower Reduction 
Programs" and "labour substitution" 
schemes.

The social implications of progress in 
"artificial intelligence" is also well 
presented, with opinions ranging from 
Herbert Simon, Professor of Computer 
Science and Psychology, who believes 
that human beings can be understood as 
merely another kind of data processing 
machine, to Joe Weizenbaum, MIT Pro­
fessor of Computer Science, who 
believes that there are some jobs which 
computers should not do, even if they 
can do them more efficiently than a 
human.

The book is designed as a series of 
readings forming the basis of manage­
ment, trade union and school courses on 
society and technology. It brings 
together papers and articles published 
over the last five years, and provides a 
glossary of terms for those new to the 
field and a guide to further reading at the 
end of each chapter. As a collection of 
works the book is sometimes 
repetitious, but this is more than out­
weighed by the availability in one source 
book, of many different perspectives on 
the same issues. The material is well ar­
ranged and presented by editor Tom 
Forester and is for the most part 
understandable and clearly argued.

Perhaps the over-riding message of this 
book is that the future is in our hands, for 
better or worse. Decisions which are be­
ing made now, or are going by default, 
will determine the shape of our society 
and the place of the individual within it. 
If, as one author suggests, urgent govern­
ment action is required to avoid the 
gradual emergence of a repressive, 
totalitarian society, and no action is 
being taken, or even looks like being 

taken, then what is the worth of an in­
dividual in a "post-industrial" society? 
The same author states that planning 
and decisive action is required to pre­
vent the centralisation of information 
and hence power in the hands of an elite 
minority, and to ensure that the benefits 
of the new technology will be equitably 
shared among all members of society.

"The Microelectronics Revolution" is a 
catalyst of the debate on the future, rais­
ing the essential issues in a clear and 
thought-provoking way. It is essential 
reading for anyone concerned at the 
directions our society is taking and in­
terested in the future. It deserves a wide 
audience.

Our review copy came direct from the 
publishers, but copies should be 
available at technical book stores. 
Copies should also be available in every 
school, office and factory in the country. 
(P.V.)

PLL Synthesizer 
Cookbook
PLL SYNTHESISER COOKBOOK, by 

Harold Kinley. Published by TAB 
Books 1980. Soft covers, 279 pages, 
131x209mm, illustrated with circuit 
diagrams and frequency tables. 
Price $9.95.
PLL or Phase Locked Loop circuits are 

being increasingly used in radio com­
munications, such as CB radio and 
FM/AM tuners. The advantages they of­
fer include digitally programmable fre­
quency selection with the accuracy and 
stability of quartz crystal. Unfortunately 
there are very few basic texts on this sub­
ject so this book should prove itself 
useful.

We should point out though that this 
book is intended more for the CB radio 
technician than for the hobbyist — unlike 
other so called "cookbooks '. This is not 
surprising since the author, Harold Kinley 
is in fact an experienced technician and 
has written one other book on CB radio 
equipment.

Chapter 1 provides a brief introduction 
to PLLs and includes programmable 
dividers phase detectors, charge pumps, 
filters, VCOs and mixers. The discussion 
is at a very elementary level with block 
diagrams and some typical circuits 
shown. The 10 remaining chapters are 
each devoted to a different synthesiser 
IC; in order, they are PD2816C, 
SC42502P, REC86345, PLL02A, 
MM55104N, PD858C, PD861C, 
MM55106, MN6040 and a number of 
Toshiba chips.

Data on these chips is fairly difficult to 
obtain so the book is useful in that each 
chapter provides a block diagram of the 
chip along with the pin outs. Various 
features of each chip are mentioned as 
well as discussion of its operation. The 
block diagram of a particular CB radio 
which uses the chip plus a circuit
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diagram is included along with alignment 
procedures and trouble shooting hints.

Five appendices are provided and 
these cover most of the other chips used 
in CB radios, eg PLL03A, M58473P.

The large amount of usually hard to get 
data, plus trouble shooting hints and cir­
cuit diagrams make this book most in­
teresting for those interested in CB radio 
technical details and in this respect we 
can certainly recommend it. Our review 
copy came from Technical Book & 
Magazine Co Pty Ltd, 289-299 Swanston 
St, Melbourne, 3000. (RdeJ).

Amateur handbook
AMATEUR OPERATOR’S 

HANDBOOK, Revised Edition 
published 1980 by Postal & 
Telecommunications Dept. Stiff 
paper covers, 248mmx171mm, 105 
pages. Price from Australian 
Government bookstores $3.60.
The foreword in the new edition of the 

Amateur Operator's handbook reads:—
"This Handbook outlines the con­

ditions governing the establishment and 
operation of radio stations in the 
Amateur Service, and is intended as a 
manual for the guidance of amateur sta­
tion licensees and persons preparing for 
the Amateur Operators' Certificate of 
Proficiency."

"The Handbook also specifies the 
qualifications required and outlines the 
procedures for obtaining amateur 
operator certificates of proficiency and 
licences.

"The rules pertaining to the Amateur 
Service are derived from the Radio 
Regulations published by the Interna­
tional Telecommunication Union (ITU) 
and the Australian Wireless Telegraph 
Regulations. Relevant extracts from 
these regulations are contained in Ap­
pendixes 2 and 3.

"It is desirable that a copy should be 
held by all amateur station licensees in 
Australia, for general reference."

That aptly describes the contents 
which will be of interest and help to 
aspiring amateurs as well as those 
already enjoying the hobby.

Revised in December 1978 and printed 
in 1980 this edition, issued by the Radio 
Frequency Management Division, Postal 
and Telecommunications Department, is 
available from Australian Government 
bookshops for $3.60 a copy. (P.H.)

Computer guide
THE SECRET GUIDE TO COM­

PUTERS, by Russell Walter. 
Published 1980 by Scelbi Computer 
Consulting Inc, Elmwood, USA. Stiff 
paper covers, 6mm thick, 
275mmx210mm. Price in Australia 
$2.75.
My first reaction, on reading the 

foreword, was to wonder what kind of a 
(Continued page 112)

NEW BOOKS
NEW — NEW — NEW

Latest editions of some of the most popular books on 
the subject:
The Radio Amateur's Handbook — ARRL
1981 Edition Just out! 1 A must for the Radio
Amateur and Professional $14.95
RSGB Handbook Volume 1 $21.85
RSGB Handbook Volume 2 $18.90
Reference Data for Radio Engineers (New
Edition) ITT $39.95
Radio Handbook (William Orr) 21st Edition $27.75
Australian Amateur Operator’s Handbook —
Postal & Telecommunications Department $ 3.60
Radio Amateur Callbook 1981 editions —
Just out! US Listings $25.40
DX Listings — all other countries $24.00
World Radio TV Handbook 1981 — Just out
— Complete directory of the world's radio
and TV stations — short medium and long
wave. The listener s bible $1 7.95

Adam Osborne Books
The 8086 Book — Rector $18.00
Z8000 Assembly Language Programming —
Leventhal $15.00
Introduction to Microcomputers, Osborne

Vol 0 — Beginners Book $ 9.55
Vol 1 — Basic Concepts 2nd ed $15.00
Vol 2 Some Real Microprocessors —
New Edition, Loose-leaf w/out Binder $19.00
With Binder $30.00
Vol 3 Some Real Support Devices —
New Edition. Looseleaf w/out Binder $19.00
With Binder $28.00

6800 Programming for Logic Design $13.50
8080 Programming for Logic Design $12.55
Z80 Programming for Logic Design $13.50
Z80 Assembly Language Programming $13.80
6800 Assembly Language Programming $15.00
8080A/8085 Assembly Language Pro­
gramming $15.00
6502 Assembly Language Programming
— Leventhal $15.00
8089 1 /0 Process handbook — includes
8289 Bus Arbiter $ 7.15
Pet and the IEEE 488 Bus (GP1B) — Fisher
& Jensen ................................. $18.00
Pet/CBM personal computer guide —
Donahue & Enger $18.00
CRT Controller Handbook — Gerry Kane $ 7.15

New Books from TAB
Complete Handbook of Robotics — Safford.
Jr $ 9.95
Master IC Cookbook — Hallmark $12.50
Towers' International Transistor Selector $12.50
How to Build Your Own Working Robot
Pet — DaCosta $ 8.50
The Active Filter Handbook — Tedeschi $ 8.50
The Complete Handbook of Magnetic Recor­
ding — Jorgensen $13.50
How To Design & Build Your Own Custom
TV Games — Heiserman $13.50

American Radio 
Relay League

ARRL Antenna Handbook $ 8.30
The Radio Amateur's License Manual $ 6.80
FM & Repeater for the Radio Amateur $ 8.80
Single Sideband for the Radio Amateur $ 8.00
Ham Radio Operating Guide $ 7.20
Electronic Data Book $ 7 20
Solid State Design for the Radio Amateur $ 9.80
ARRL Antenna Anthology $ 6 80

Microprocessor Books
The Basic Handbook — Lien $1 7.95
Learning Basic Fast — DeRossi $10.95
6502 — Applications Book — Zaks (Sybex) $18.20 
6502 — Software Design — Scanlon $14.20
TRS-80 BASIC — A self-teaching Guide —
Albrecht, Inman & Zamora $12.55
TRS-80 Interfacing Book I — Titus $11.95
Microprocessor Interfacing Techniques —
Zaks & Lesea-Sybex $16.95
Practical Microcomputer Programming:
The M6800 — Weller $36.55
Basic programming primer — Waite & Pardee $12.70 
Microcomputer interfacing with the 8255

MAIL ORDERS BY RETURN PLEASE ADD 1.50 per parcel postage (Vic)
$2.50 per parcel interstate

TECHNICAL BOOK & MAGAZINE CO.
295-299 Swanston St., MELBOURNE 3000. Ph. 663 3951.

Just a few of the thousands in stock. Call in or write. 
Prices subject to fluctuation. Correct at time of going to 
press.

If the book you require is not 
listed below, it can be ordered 
from us.

PP1 chip — Goldsbrough $12.70
6502 software gourmet guide & cookbook
— (Scelbi) $14.25
8080/8085 software design book 1 — Titus,
etc $13.60
8080/8085 software design book 2 —
Titus, etc $13.50
TEA: an 8080/8085 co-resident/assembler
—Titus $12.70
Z-80 microcompressor programming & inter­
facing book 1 — Nichols etc $15.60
Book 2 — Nichols etc $1 7.80
Engineer's Notebook — Integrated Circuit
Applications — Tandy $ 3.10
Introduction to TRS-80 Level II Basic and
Computer Programming — Zabinski $14.75
Microcomputer Experimentation with the
Motorola MEK 6800D2 — Leventhal $22.95
CP/M Primer — Howard Sams $15.95
Mostly Basic: Applications for your pet —
Howard Sams $14.75
Mostly Basic: Applications for your Apple II —
Howard Sams $14.75
Mostly Basic: Applications for your TRS-80 —
Howard Sams $14.75
Bipolar Transistor. Fet & Linear IC Circuits —
Ed Noll's SS Circuit Files Vol 1 $10.75
TTL & CMOS Circuits — Ed Noll's SS Circuit
Files — Vol 2 $10.75
Circuit Design Programs for the TRS-80 —
Berlin (Blacksburg series) $17.50
More Basic Computer Games — Ahl $ 9.00

Byte Books New Series On Computers:
Mondeb — An advanced M6800 Monitor
Debugger — Peters $ 7.00
Tiny Assembler 6800 Version 3.1 —
Emmerichs $12.60
K2FDOS — A Floppy Disk operating system 
for the 8080 — Welles $28.00
Ciarcia's Circuit Cellar — Ciarcia $11 20
Tracer — 6800 Debugging Program —
Grappel $ 8.40
Link 68 — An M6800 Linking Loader —
Grappel $11.20
Byte Book of Computer Music — Morgan $14.00
RA6800ML — Relocatable Macro Assembler
— Hemenway $35.00
Numbers in Theory and Practice —
Programming Techniques — Liffick $12.55
Byte Book of Pascal — Liffick $35.00

Howard W. Sams Books
TTL Cookbook (Lancaster $12.95
TV Typewriter Cookbook (Lancaster) $ 13.50
The Cheap Video Cookbook (Lancaster) $ 7.95
Active Filter Cookbook (Lancaster). $17.95
Transistor Substitution Handbook $ 7.95
TTL Cookbook — Lancaster $12.95
IC Op Amp Cookbook — Jung — New 2nd
Edition $19.95

Pianos, Organs etc
The Organ — Its Evolution, Principles of
Construction and Use — Sumner $29.95
The Cinema Organ — Reginald Foort $ 9.30
Piano Servicing Tuning & Rebuilding —
Arthur Reblitz .........................$19.15
Restoring & Collecting Antique Reed Organs
— Presley $10.95

Other Titles
Electric Guitar Amplifier Handbook — Darr $1 5.00 
73 Dipole and Long-wire Antennas
(Edward M Noll) $ 7.50
73 Vertical, Beam and Triangle Antennas $ 7.80 
Basic Television — Principles and Ser­
vicing — 4th Edn (Barnard Grob). $18.75
All about Cubical Quad Antennas — $ 5.70
Amateur Radio Theory Course — Ameco $ 8.70
Electronic Projects for Musicians — Ander­
ton (Guitar Player Pubs) $ 9.95
Ham & CB Antenna Dimension Charts,
Noll ..................................$ 3.20
Practical Transformer Design Handbook-
Lowdon $29.75
Two-metre Antenna Handbook — Judd $12.00
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nut had written this book. Having sought 
to motivate his readers to get involved in 
home computing, the author invites 
them to phone him with their questions 
any time during the day or night; he even 
offers to ring them back!

But, nut or enterprising author, his first 
chapter is "Chat with your computer", in 
which he encourages the reader, with or 
without a computer to hand, to absorb 
the elements of communicating via the 
keyboard in BASIC language. Rather than 
major on any one machine, however, he 
makes appropriate allowance for varia­
tions in the keyboard layout and logic 
conventions of typical small computers.

Chapter 2 "Make your computer think" 
seeks to increase the readers' confidence 
by going through a series of reactive con­
versational exercises.

Chapter 3 "Master your computer" gets 
into loop routines and various other 
keyboard exercises, based mainly on gig­
gle rather than-awe.

And, finally, chapter 4 "Tackle the 
tough stuff' gives a hint as to where all 
this light-hearted operator/computer 
banter may be headed. But, by that time, 
the reader/novice should have got over 
his/her initial bewilderment and be able 
more confidently to tackle a more am­
bitious textbook.

So, if you're curious and/or bewildered 
by computers, you should find Russell 
Walters' good-humoured book good 
value for the money. From Technical 
Book and Magazine Co Pty Ltd, 289-299 
Swanston St, Melbourne, 3000. (WNW)

Electrocraft...
Will put you in the picture with the 
largest range of Antenna Accessories in 
Australia. Antenna’s — FM — VHF 
—UHF - MARINE - CB. Amplifiers 
— over 30 types in stock. Mast head — 
Distribution etc: Cables — plugs — 
sockets — baluns — rotators. Splitters 2 
to 8 way — diplexers VHF & UHF. 
Wide band UHF set top Convertors, 
single channel for VCR’s. Convert your 
set to UHF with the Touch Remote 
Control by General. Phone the 
specialists for your antenna problems, 
we will help you to receive good 
pictures or good sound.

Teletext systems
TELETEXT AND VIEWDATA by Steve

A. Money. Published 1979 by 
Newnes Technical Books, London, 
reprinted 1980. Stiff paper covers, 
151 pages 216mmx139mm, 
illustrated by diagrams and 
photographs. Price in Australia 
$16.50.
Videotext, a collective term for video 

information systems is something of a 
hot subject in Australia at the moment. 
There is argument as to which systems 
are, technically, the most practical for 
Australia, and there is argument as to 
whether any of them will be really 
viable, given our limited population.

But, while the argument rages, if you 
want to know something about the 
technology behind videotext, this book 
by Steven Money should provide a lot of 
the answers. For your guidance the 
chapter headings are:

Introduction — The teletext signal — 
Data acquisition — Selecting the page — 
The page memory - The text display - 
Graphics and colour - Other Teletext 
features — Teletext production — 
Viewdata — Typical decoder systems — 
A look into future — Appendix, glossary, 
index.

Perhaps the writer, in 1979, did not 
foresee the magnitude of the system 
challenge that would be mounted by the 
French and Canadians but he does make 
the point that the basic technology 
described in the book holds true in 
principle.

Our review copy came from Butter­
worths, 586 Pacific Highway, 
Chatswood, NSW 2067. (WNW)

Op-amp design 
made easy
HOW TO BUILD AND USE ELEC­

TRONIC DEVICES WITHOUT 
FRUSTRATION, PANIC, MOUN­
TAINS OF MONEY, OR AN 
ENGINEERING DEGREE. By Stuart 
A. Hoenig, PhD. Second edition, 
1980. Published by Little, Brown & 
Co, Boston. Stiff paper covers, 393 
pages, 230mmx155mm. Price in 
Australia $21.50.
The title, reinforced by the preface, 

might lead one to believe that this is a 
practical course for beginners — learn by 
doing. In a way it is but the Author is a 
lecturer at the University of Arizona, Tuc- 
son, and the beginners he has in mind 
are student newcomers to electronics. 
But, as students, they are not 
newcomers to technical terminology or 
to mathematics, through to calculus. 
And they have access to laboratory 
facilities.

So, if you want to learn about Op-amps 
in a practical and interesting way, and 
you have enough technical background 

to jump in at the deep end, Stuart A. 
Hoenig will help you to swim, in the 
technical sense.

Freely interspersed with mathematical 
expressions, formulas and graphs, he 
looks at the broad structure of electronic 
technology, and explains the role of the 
modern Op-amp in basic circuitry, such 
as filters. He then proceeds to look at 
typical circuit applications, with par­
ticular emphasis on biomedical and com­
puter sub-systems. It's all circuits and 
lash-ups rather than finished projects.

Hoenig rounds off the book with a 
discussion of possible Op-amp pro­
blems, "Discrete Devices (If you must use 
them)", Conclusions, Appendices, 
"Where to Buy", Bibliography and "An In­
formal Glossary of Technical Terms".

There's a lot of reading between the 
two covers but anyone prepared to 
work through this book, would be 
rewarded with a few giggles and a lot of 
valuable background. Our review copy 
came from Australia and New Zealand 
Book Co Pty Ltd, 10 Aquatic Drive, Fren- 
chs Forest, NSW 2086. (WNW)

Telephone 
accessories
MORE TELEPHONE ACCESSORIES

YOU CAN BUILD. By Jules H. Gilder.
Stiff paper covers, 129 pages, 
207mmx132mm, illustrated by 
diagrams. Published by Hayden 
Book Co Inc, Rochelle Park, NJ, 
USA. Price in Australia $8.50.
This is a follow-up to an earlier book 

"Telephone Accessories You Can Build". 
The main difference is that the projects 
here are, on average, more advanced 
and, in many cases, require direct con­
nection to the phone line. If this is frown­
ed on in the USA, it is doubly so in 
Australia, where the phone system is 
provided by a single Government 
Authority, Telecom.

Be that as it may, there are 27 sug­
gested projects including such things as 
music or synthesiser on hold, visual ring 
indicator, call length limiter and timer, 
crank call eliminator, etc.

A number of projects show the con­
struction of simple and more com­
plicated house telephone systems, 
which would be quite legal, if you can 
pick up the necessary bits, ex-disposals. 
Then, back to more general things and 
to various types of auto and memory 
diallers and a couple of projects to do 
with anti-bugging.

Circuits are given, a few PC patterns 
and a few simple diagrams but no detail­
ed constructional information. Most 
would be within the capabilities of an ex­
perienced hobbyist but, before getting 
involved, it would be wise to consider 
the legality of many of the projects and 
the possibility of putting your pnone ser­
vice at risk. Our review copy came from 
Butterworths, 565 Pacific Highway, 
Chatswood, NSW 2067. (WNW) ®
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BARGAINS
FORPE(SCANREAD!

.8 Ho**’

BOO

GIANT HANDBOOK 
OF ELECTRONIC
CIRCUITS
Contains nearly 900 pages o* unlimited information 
on electronic circuits for just about every applicat­
ion. Contains over 1.100 clear concise illustrations1 
A must for any hobbyist, enthusiast, amateur radio

A BIT OF 
BASIC

buffs etc Cat B-1780 P&P $2 OO

A thorough introduction to computer prog­
ramming in BASIC & extended BASIC 
1 83 pages of software, hardware, progr­
amming information etc. A must for micro­
computer owner1 B-2329 P&P $1

SO YOUARE THINKING 
ABOUT A SMALL 
BUSINESS COMPUTER 
100 pages of useful information giving you 
facts and education on a computer ideal to 
run your business! Contains many useful 
guidelines to ensure limited costly mistakes. 
Cat. B-2355 P&P $2 00

33 GAMES
FOR 

TRS-80 
APPLE

TEST GEAR FOR RADIO HAMS
2nd edition, hardbound book 134 pages of 
reference data, power supplies, signal source
etc. Cat B-2041 P&P $2.00

We stock the latest 
electronics magazines 
from Aust.& O'seas.

PET
256 pages — 8 chapters of games 
with sample run and full listing of the 
program Educational as well as fun'
Cat B 1870 P&P S2 00

MICROSOFT BASIC
DECODED AND

OTHER MYSTERIES
Explains System 80 &
TRS-80 ROM s' 
Cat B 2356 P&P S3

DICK SMITH S
FUNWAY INTO 
ELECTRONICS

Introduces 20 exciting 
projects, completely safe 
no soldering1 Fully illust­
rated B-2600 P&P $1

TOWERS INTERNATIONAL TRANSISTORSELECTOR b 1826 p&p si oo 

128 pages containing over 
10 000 transistors with 
substitutes diagrams spec­
ifications etc

RADIO AMATEUR 
HANDBOOK
640 jiages covering every . _ _ 
ispect in- lading circuit $ | C95 
boards B 2218 P&P S2 I V

SOME COMMON 
BASIC PROGRAMS
193 pages — 76 programs 
This book will make yourcom- 
puler work for you'

B 2345 P&P S2 00

INTRODUCTION TO 
MICROCOMPUTERS

Vol 1 Deals with basic 
concepts of microcom­
puters Explains what they 
are systems language & 
programming
B 2340 P&P S2 00

TTL COOKBOOK
328 pages containing a 
complete guide to un der- 
standing and use of trans­
istor logn 1 B-1 246 P&P 
S2 00

DIGITAL ELECTRONICS
288 pages of Basic theory 
construction projects and exp­
eriments B 1688 P&P S1 00

ZILOG SHORTFORM 
DATABOOK

101 TV TROUBLES
An all inclusive guide to the 
cause and cure o' over 101 
TV problems 224 pages 
Cat B-1648 P&P S1 OOARRL ANTENNA HANDBOOK
5 chapters of theory plus

DICK SMITH’S AUSTRALIAN CB HANDBOOK
omputer' B 2360 P&P Si

Everything you want to know a m r- 
about CB s m 1 28 jam pack v «HO 
e I pages B 2325 P&P S1 W

COMPUTER & COMPUTING YEARBOOK
All von want to know

BASIC HANDBOOK
Cat B 5095 P&PS1

DSE 963 FP

B 2204 P&P S1

BASIC Language' 360
P- l-s B 2335 P&P S?

TICK APPROPRIATE BOXES FOR BOOKS REQUIRED
Send this page + cheque for correct 
amount to our Mail Order Department.

DICK SMITH
Electronics

Mail Order Centre: 
P 0 Box 321 Nth Ryde, 
NSW Ph. (02) 888 3200

SYDNEY MELBOURNE 
BRISBANE ADELAIDE 
PERTH WOLLONGONG 
CANBERRA NEWCASTLE

Items in stock and prices correct at time of going to press



High-power speaker system for PA & discos
In response to strong demand, Jaycar 

has produced a high-power Bass/PA 
speaker system suitable for pop groups, 
discos and other applications requiring 
high power sound systems.

The bass-reflex enclosure, measuring 
590 x 390 x 730mm (W x D x H), features 
a massive 45cm diameter bass driver 
conservatively rated at 200W RMS. This 
unit is made in England by the well- 
known Celestion organisation. Two 
Motorola piezo horns cater for the top 
end of the system.

To keep the cost down, the system is 
available only in kit form. The kit (shown 
assembled in the photograph) includes 
all speakers, precut cabinetry, Cannon 
connector, corner pieces, grille, heavy­

duty feet and screws etc. The carrying 
handles and carpet covering are 
available, if necessary, at extra cost.

Cost of the basic unit is $495.00, in­
cluding sales tax. This price is said to 
represent a considerable saving on other 
commercial built-up units.

Also available from Jaycar is a new str­
ing synthesiser kit that can simulate the 
string section of an orchestra, single in­
struments, brass, woodwind (eg 
clarinet), organ, piano accordian, plus 
several combinations of these. The unit 
is supplied complete with a 35-page in­
struction manual and a professional 
49-note keyboard. Price is $445.00 + $10 
p&p.

For further information contact Jaycar 
Pty Ltd, 380 Sussex St, Sydney 2000.

Christie Rand is 
agent for Sabtronics

Sabtronics International recently 
appointed Christie Rand Pty Ltd of 
Sydney as their sole Australian 
distributor. Currently Christie Rand are 
offering two Sabtronics products for sale 
in assembled or kit form, with more to 
follow.

Currently available is the 2010 Digital 
Multimeter, which provides DC and AC 
voltage measurements from 100/zV to 
1000V in five ranges, DC and AC current 
measurements, resistance ranges and a 
diode test facility. Accuracy is 0.1% on 
DC and 0.5% on AC, and the meter is 
fully protected against overload. Price is 
$138 for the kit, or $161 assembled.

Also available is the 8610 600MHz 
frequency counter, with a guaranteed 
response from 10Hz to 600MHz and a 
sensitivity of 10mV to 100MHz, 50mV 
from 100 to 450MHz, and 70mV to 
600MHz. Accuracy is said to be 
Ippm ± 1 digit. Price is $202.40 in kit 
form, or $225.40 assembled.

Christie Rand will also soon have 
available a 1GHz frequency counter and 
the 5020 Function Generator, which 
offers outputs from 1Hz to 200kHz in five 
ranges, with sine, square and triangle 
waveforms.

Further information on these products 
may be obtained from Christie Rand Pty 
Ltd, PO Box 48, Epping, NSW 2121. 
Telephone (02) 477 5414.
114

Técnico has 
pulse generators
Técnico Electronics has been 

appointed the exclusive Australian 
distributor for Velonex, USA, a company 
well known as producers of quality high 
power pulse generators.

Velonex has just introduced a 
completely self-contained high power 
pulse generator that operates from 0 to 
100,000 pulses per second. The Model 
345 will produce a power output of 5kW 
with pulse widths ranging from 80ns to 
10ms. With the addition of a standard 
plug-in module, power spikes to 11.4kW 
may be generated. Typical applications 
include the investigation of transient 
response and the testing of high power 

equipment.
Also from Velonex is a range of 

miniature LCD digital panel meters. The 
series 37 DPM features a 1.2cm high, 
3%-digit readout, and extends only 1cm 
behind a front panel, making it one of 
the smallest panel meters available. 
Power required is a mere 40mW from a 
5V supply, and a 9V battery version is 
also available.

The range of the digital panel meters 
extends from 200mV to 200V full scale 
deflection, and combined accuracy, 
linearity and offset specifications are 
given as +0.5% of reading ±1 digit.

More information on Velonex products 
can be obtained from Tecnico 
Electronics, PO Box 50 Lane Cove, NSW 
2066.
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Switching type 
DC power modules

Warburton Franki now has available 
the Stevens-Arnold WP series of DC-DC 
power modules. The modules feature a 
wide input voltage range, and will 
deliver 25W from standard inputs of 24, 
28, 36, 48 or 60V. Input-output isolation 
is in excess of ICii at 500V DC.
Remote sensing and overvoltage 

protection are standard, and the supply's 
output may be switched on and off with 
a logic signal which is compatible with 
open collector TTL or CMOS circuitry.

The modules are switching type 
supplies, with a switching frequency of 
100kHz and come in a 64 x 114 x 20mm 
package. The package includes a con­
tinuous six-sided shield, and the 
transformers are also shielded.

The 25W WP series offers five different 
outputs: 3V at 6A, 5V at 5A, 6V at 4.5A, 
12V at 2.5A and 15V at 2A. Full load 
regulation is said to be better than 0.5%.

For further details contact your local 
Warburton Franki office.

New range of 
heatsink extrusions

Autotron Australia has available a 
range of heatsink extrusions which are 
said to offer several advantages over 
conventional types. The XA series of 
heatsink extrusions are designed to 
function as an integrated heatsink and 
chassis, providing a nigh degree of heat 
dissipation while requiring no additional 
chassis or support metalwork.

A single item can be used as both 
heatsink and chassis, and the design 
includes mounting feet.

For more information contact Autotron 
Australia, PO Box 202, Glen Waverley, 
Vic 3150.

Computer-aided 
oscilloscope calibration

Tektronix Australia Pty Ltd now has 
available the CG551AP ScopeCal 
Procedure Development Aid (SCPDA) — 
a software product designed to allow a 
technician skilled in oscilloscope 
calibration technique, but not 
necessarily experienced in computer 
programming, to develop his own 
customised computer-aided calibration 
procedures.

The result, according to Alan Stehr, 
Regional Sales Manager, "is a step- 
by-step procedure that will guide an 
operator through even the most 
involved calibrations, eliminating the 
possibility that a critical step may be 
overlooked".

In addition to minimising the chance of 
operator error and reducing the time 

spent in calibration procedures, 
ScopeCal techniques provide easily- 
analysed management data. Once data 
is stored as part of a computerised 
system, calibration schedules can be 
developed to allow the most efficient 
use of all instruments. The need for 
subjective judgements which may vary 
from one operator to another is 
eliminated.

The Tektronix ScopeCal Procedure 
Development Aid software is designed 
to be used with the CG551AP, a 
microprocessor-based oscilloscope 
calibration generator that is fully 
programmable and an integral part of a 
system using the GPIB (General Purpose 
Interface Bus, or IEEE 488 standard). 
Although the Calibration Generator can 
be used manually, it would typically be 
used as part of a system including a 
controller such as the Tektronix 4052

apc aPF hpf 3PFThe Imagination 
Machine

TRADE ENQUIRIES WELCOME.

IM-1 Your Life Will Never Be The Same - Two great achievements - a powerful 
state-of-the-art personal computer and a thrilling home entertainment centre in 
one single package
• User-programmable in BASIC • With loads of pre-programmed software for 
educational entertainment and home and personal management • Features - 
9K RAM, 14K ROM • 53 key typewriter-style keyboard • 32 characters x 16 line 
screen format • Alpha numerics in three colour modes with up to eight colours 
• Built-in sound synthesizer with a range of three octaves including flats and 
sharps • Six function built-in cassette tape deck • Two game-style hand-held 
controllers • Unique shift key for "BASIC keywords" • Expandable for floppy 
disk, printers memory and more.
$995 inc colour monitor. Tax paid.
DISTRIBUTED BY: APF ELECTRONICS (AUSTRALIA) PTY LTD
VICTORIA: CALCULATOR SUPERMARKET. 435 Bourke St. 
Melbourne Ph: (03) 676412 RADIO PARTS GROUP. 562 Spencer 
St. West Melbourne. Ph: (03) 3297888; 1103 Dondenong Road. 
E Malvern. Ph: (03) 2118122 KALESTRONICS. 1O1 Burgundy St. 
Heidelberg. Ph: (03) 4582976. Shop 11. Melton Shopping 
Centre. Western Highway. Melton. Ph: (03) 7431011; SELECTED 
CHEMWAY CHEMISTS. Ph: (03) 547 9011.
HSW: AUSTRALIAN ELECTRONIC INDUSTRIES 32 York St. Sydney 
2000. Ph (02) 2955074.

«L0. CUSTOM COMPUTER SERVICES. 41 Diamond Ave.
Kallangur. Ph: (07) 2044995
SA: GRANVILLE DISTRIBUTORS. 2B Gordon St. Glenelg.
Ph: (08) 2954779
WA: ELECTRONIC SYSTEMS. PO Box 828. Fremantle 6160.
Ph: (09) 3357313.
TAS li NT: APF ELECTRONIC AUST PTY LTD. Ph (03) 6024092.
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136 VICTORIA RD. MARRICKVILLE. NSW 2204
PHONE 51 3845

PROUD TO BE 1 
AUSTRALIAN

ELECTRONICS CENTRE
BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION

* 1 ONLYS * • SUPER SCOOP • LIMITED STOCK • FACTORY SELLOUT • 
Plessey Foster 15" — high power speakers. Bass/lead guitar • Hifi • PA • Organ 
• Model C380K60. 15" Max power 180 watts (cont) 240W peak. (Don’t miss out)

Sound pressure level 101 ± 2dB 
Freq response 4500Hz
Freq reson 40 ± 8Hz Voice coil 
dia. 80mm
Flux density 10800 gauss
Weight 8,5kq was $125

PP NSW $3: SA 0. V. T. $6.75, 
WA NT $9 75

$99

PLAYMASTER MOSFET 
50+50 W. STEREO 

AMPLIFIER
As per specs. Dec 80, Jan. Feb 81 EA.

The latest technology, for Vr the price of im 
ported amps • Send SAE for data.

S198.95

A1 QUALITY 
FIBREGLASS P-C BOARD

BRAND NEW BOARD FRACTION OF 
NORMAL PRICE 1 5MM SINGLE 
SIDED
405 x310mm $2.85 ea PP75c
or 3 for $7 P-P NSW $2

Interstate $2.75

SILICONE BRIDGE 
RECTIFIER

400 PIV. 35 AMP
35 X 35 X 1 2MM

$3.75 ea or 2 for $6.60 P-P 75c

4700UF 35VDC 
ELECTROLYTICS

AXIAL LEADS. FRESH AS A DAISY
4 for $7. P-P 90c

primary C-CORE TRANSFORMERS
240V LOW NOISE • HIGH EFFICIENCY •
50Hz • ALL THE ONE PRICE •
MODEL SEC.V. AMPS __
JT266 0-18V 8A »20.55 60
JT 235 26-0-26V 2A D . . „ .
JT248 0-1 OV 10A q?
JT249 8 5-0-8 5V 4A ^SW $2 95

& 15VCT 1A VJ?. J3,?5
JT 274 0-9 5V 10A WA NT $5.50

& 2x0-12V 1A JT320 36-0-36V 2A

WOpF 500V DC W Electros $3.90 ea. 4 for $13.50 P-P $1.25

MINI TRANSFORMERS 
240V 50Hz PRIMARY 
12-0-12V 500MA SEC 

$2.50 ea. P-P 75c Or 3 for $6 
P-P NSW $1.50 INTERSTATE $2.50

..

Fully Constructed 12 MTHS WARRANTY 
THOROUGHLY TESTED.
P P NSW $4.50 V. SA. T. Q. $5.50. WA.
NT. $7.50

AUDIO REFLEX BELT — DRIVE STEREO TURNTABLE

Stereo Buyers Guide says. ' Remarkably good performance, must be recom­
mended, an ideal purchase", for $159 R/R.
NOW! Yours for only $112.50 (Limited stock, don’t dilly, don't delay).
Complete with magnetic cartridge, slimline cabinet.
Separate tone-arm 
platter (diecast 
alloy) suspension, 
isolates acoustic 
feedback.» 
2 speeds, 33'/a, 45 
RPM» 
Adjustable counter- 
balance, anti 
skate»
Smooth, damped cueing» Semi-automatic

240VAC 50Hz 
Tone arm reson.

6.3Hz.
Wow and fluter 

.07% RMS.
Rumble — 65dBA

Special*
ino en p-p nsw *6-50 4> I I 4.DU Interstate $8.50

YOUR FRIENDLY COMPUTER 
CONSULTANTS
SPECIALISING IN COMPREHENSIVE PROVEN 
PACKAGES WITH TOP QUALITY HARDWARE, 
INSTALLED WITH STATIONARY, TRAINING &

APPLICATIONS INCLUDE: FULL BACK-UP
WHOLESALERS 
MANUFACTURERS 
GENERAL BUSINESS 
WORD PROCESSING 
SPARE PARTS 
MOTOR DEALERS 
BUS OPERATORS 
REAL ESTATE 
INSURANCE 
BROKERS

SYSTEMS INCLUDE:

DIABLO 3000
3100
3200

SORD M100 ACE
M203 MK III
M223 MK III

INTERTEC SUPERBRAIN 
COMPUSTAR
NORTH STAR HORIZON

3 Rowley Street, 
Seven Hills, 
N.S.W. 2147

PHONE 8.30am to 3.30pm 
(02) 624 8849
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New Products DICK SMITH 
ELECTRONICS

Graphics Computing Controller for 
program development and execution, 
and a printer for automatic 
documentation. The SCPDA software is 
written in 4050 Basic.

Further information may be obtained 
from Tektronix Australia Pty Ltd, 80 
Waterloo Rd, North Ryde, NSW 2113.

Automatic IC 
insertion machine

Royston Electronics recently held a 
successful seminar on cost reduction and 
improved reliability in electronic circuit 
manufacture. As part of the seminar, Mr 
Dennis Janda, Applications Technical 
Engineer for the Amistar Corporation of 
the USA, spoke on automatic IC 
insertion using Amistar equipment.

Following on from the seminar, 
Royston Electronics now has available 
the Amistar C1-1800, an improved 
automatic DIP insertion machine

Wirewound 
power resistors

Everest Electronics of Adelaide, the 
sole Australian agents for Ashburton 
Resistance Co Ltd, now market the Arcol 
range of metal-clad wirewound power 
resistors, with most types available ex 
stock. Although these components are 
widely used in professional and 
industrial equipment they have not been 
readily available in Australia until now.

The resistors are available in ranges 1fi 
to 100kQ, with a standard 5% tolerance, 
and in sizes from 10W to 300W. They 
are housed in ribbed aluminium 
packages designed to be mounted either 
vertically or horizontally directly on a 
chassis for heatsinking. Maximum surface 
temperature is given as 200°C.

Also from Everest Electronics are the 
Arcol series of water-cooled power 

featuring a microprocessor-based 
control system. The system may be 
easily interfaced with CAD/CAM 
computer systems or teletype, and a 
hana-held program control box allows 
the operator to control the machine 
while moving around the factory floor.

Further details are available from 
Royston Electronics, 27 Normanby Rd, 
Notting Hill, Vic 3168.

Power booster for 
loom transceiver

Icom Corporation recently announced 
the release of a power booster for the 
popular IC2A hand-held tranceiver. The 
IC-ML1 is a low power booster designed 
to allow the IC2A to be used in mobile 
operations. Because of its small size and 
lightweight the amplifier can be easily 
mounted in a vehicle or boat, 
considerably expanding the usefulness 
of the IC2A tansceiver.

Vicom International Pty Ltd advise that 
they have a limited number of the power 
boosters in stock. The company can be 
contacted at 68 Eastern Rd, South 
Melbourne, 3205, or 339 Pacific 
Highway, Crows Nest, NSW 2065.

resistors, a component often used by 
manufacturers of high frequency and 
induction process heating equipment.

For more information contact Everest 
Electronics, 61 Compass Drive, Seaford, 
SA 5169.

NOW. OPEN

DAYS*
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 .001 uF 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

LQ-&KY
VIDEO

Shop; 418 Bridge Road, Richmond, Vic. 
Mail: PO Box 347, Bichmond, 3121, Vic.

Phone: 429 5674

BREAKTHROUGH IN 
TECHNOLOGY for 
OSI (OHIO) SII/C1P

PRINTED CIRCUIT BOARDS 
Mother Board —

Printer Drive, 8 Relay Drive.
1. Mother Board — 8 Slot
2. Mother Board — 5 Slot
3. 8K RAM Exp Board & Connector
4. 8K RAM Expansion Board — plain
5. 8K EPROM Board — plain
6. PASCAL Compiler

(on tape, 5" & 8" Disc Soft/w) 
EPROMS

EP1 PASCAL Compiler
EP2 Cursor Control/Single Key Basic
EP3 Extended Monitor
7. Floppy Disc Controller

4 Drives, Singlesided, 8" or 57«"
8. Program Generator
9. Dual VIA”
Drilled Boards extra.
Assembled & Tested $15 extra.
Component Packs available from 
$6.00-$50.00.
See previous adverts for over 100 items 
of software or buy our catalogue $3.50 
plus $1.00 P&P.
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RESISTORS
150 ohm, 5W....................................................20c
10 ohm, 5W.....  
47 ohm, 5W......
12 ohm, 3W...... 
2.5 ohm, 3W.....
33 ohm. 3W......
8 ohm, 10W...... 
4000 ohm. 10W 
1000 onm. 5W . 
33Ö ohm, 10W.. 
220 ohm, 5W ...
5 ohm, 5W........  
220 ohm, 10W.. 
950 ohm, 3W.... 
115 ohm, 5W ...

.....20c

.....20c

.....20c 

.....20c 

.....20c 

.....25c 

.... 25c
.20c 
...25c 
...,20c 
...20c 
...25c 
...20c 
...,20c

122 PITT ROAD, NTH CURL CURL. 
MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099. 

TELEPHONE 93-1848.

SPEAKER 
SYSTEMS

Inc one 6 x 4 speaker, 5W RMS, $4.75 ea. 
P&P; NSW $1.80, Interstate $2.80, WA $4 
(For singles or pairs.)

10 ohm, 5W...................................................... 20c
1k ohm, 5W...................................................... 20c
5000 ohm, 5W................................................. 20c
6.8k ohm, 3W...................................................20c
3300 ohm, 10W...............................................25c
6800 ohm, 10W...............................................25c
1500 ohm DUAL, 21W..................................50c
50 ohm, 5W...................................................... 20c
330 ohm, 5W....................................................20c
1k ohm, 5W...................................................... 20c
820 ohm, 5W....................................................20c
12 ohm, 10W....................................................25c
470 ohm, 7W....................................................20c
4700 ohm. 4.5W..............................................20c
5000 ohm. 10W...............................................25c
8.2 ohm 5W
3-3K ................................................................ 7W
27 ehm
10K 7W
2.5 ohm 3W

SPECIAL 
TRANSISTORS

AD 161 162 $2.50 pr
BSC 901A $1.50 ea.
BC 548 10 for $1
AD 149 $3 pr
0C9554 50c
BD202N 50c
BD135 50c
2NC055 $1

• Car radio suppressors. 3 for $1
• 3 position slide switch, 50c
• Toggle switches, 25c
• 2 position push button switch, 50c
• 6 position push button switch, $1
• 4 position push button switch, 75c
• Transistor ear plugs & leads. 3 for $1
• In-line fuse holders, 4 for $1
• 4 pole 2 position rotary switches, 50c

SPEAKER SPECIALS
15 ohm 4" — 2 for $2.
6x9 15 ohm $5 each 
5x7 15 ohm $4 each 
8x4 15 ohm $4 each 
6x4 1 5 ohm $3 each

CAPACITORS
0.56 250V 40c e?
2000 MFD, VDcw25 75c ea.
0.0039UF, 1500V..................................... 20c ea.
6N8, 1500V................................................ 20c ea.
0.0068uF, 1500V.....................................20c ea.
1200PF, 400V.........................................10 for $1
0.068uF, 400V..........................................5 for $1
2200PF, 630V.........................................10 for $1
0.47uF, 250V..........................................10 for $1
0.10uF, 400V............................................ 5 for $1
0.082uF, 160V........................................10 for $1
26k, 250V................................................. 10 for $1
0.041uF. 400V........................................10 for $1
0.033uF, 250V..........................................5 for $1
0.027uF, 100V....................................... 20 for $1
220uF, 10V..............................................10 for $1
1uF,*<35OV . 10for$1
470uF, 40V 5 for $1
1000uf. 16V 25c

ELECTROS
470uF, 25V.....................................................5 for $1
400uF, 10V.....................................................5 for $1
47uF, 63V....................................................... 5 for $1
350uF, 16V.....................................................2 for $1
27uF. 160V.....................................................5 for $1
25uF, 63V..................................................... 10 for $1
22uF, 160V...................................................10 for $1
47uF, 16V....................................................... 5 for $1
47uF, 200V.....................................................5 for $1
220uF. 10V ...........................................10 for $1
68uF, 16V.....................................................10 for $1
100MFD, 350V chassis mount $1

Pick up Cartridges BSR universal type
Ceramic Stereo................................................$5
Audio Technica AT6 diamond stylus 
stereo..................................................................$12

DIODES
OA 626.............................................................. 4 for $1.00
OA 662.............................................................. 4 for $1.00
EM 410C........................................... 4 for $1.00
DS 150A............................................................ 50c
DSY 130YO......................................................50c

5’ 3.58 or 15 ohm $3.50 each

SUPER SPECIALS
FM STEREO
TUNER KITS

• Telescopic aerials, $1.50
• 6 inch ferrite rods, 75c
• Rainbow lead, 5 strand, 20c per metre
• Line output transformers, 600 ohm, to 15 
ohm, 20 watts, $5
• Line output transformers, 1200 to 3/ohm, 
5 watt, $1
• Power supply units, filtered, 240 to 20 
volt. $12

OA 636.................................................................50c
HR 15................................................................... 50c
Diodes BYX 55, 300 30c
BY 188 30c

DIODES BAV20 10 for $1
Valve sockets 7 pin 10c
Valve sockets 9 pin 10c
OCTAL ................................  10c

SUPER SPECIAL
GRAMOPHONE motor and pickup 3
speed stereo balanced arm.

Power leads 240 volt, suit most tape recor­
ders, radios, etc. $1 each.

240 volt $9 75
PP NSW $1 50
Interstate $2 75
WA $4

Sets of 3 modules include FM tuner, de­
coder and IF detector. Circuit diagram 
supplied. Can be used with amp modules.

ONLY $22 
P&P $1.00

2 2uF, 200V 10 for $ 1
0.047uF, 1500V 50c
47uF,25V 4 for $1
680uF, 40V 50c
22K, 100V 20c
330uF, 25V 25c
2.2uF, 200V. 30c
470uF, 40V 50c
680uF, 35V ................ 50c
0.015uF, 250V 25c
1uF, 100V 25c
1000uF. 16V ................ 50c
220uF, 16V 50c
2000uF, 63V $1
0.47uF, 400V 50c
680K, 250V 25c
012. 250V 25c
15NF. 250 .............. 10c
120K, 250V ................ 20
10uF, 315V 25c
0.056, 250V 10c
500 MFP 10 VOLT 5 FOR $1

TV Stick Rectifiers 20SC, $1.00.

each
$250 WA $3 50

455KC IF Transformers for valve radios, $1 
each. Also aerial and OSC coils. 75 cents 
each

Slide Pots 
250K-50K........................................................ 3 for $1
Dual 500K.......................................................3 for $1
1 Meg................................................................3 for $1
2 Meg................................................................3 for $1
Including Fancy Gold Knobs 
25K dual..........................................................2 for $1

SPECIAL 
100 mixed resistors, all useful.................$2. 
100 mixed capacitors, fresh stock $2

AUDIO LEADS
3.5m to 3.5m, 7ft.............................................75c
3.5m to 6.5m. 7ft.............................................75c
6 5, 7ft 50c

MICRO SWITCH
5A, 25G. AC. 75c ea.

72 Meg..................................................................30c
1 Meg...................................................................30c
100K......................................................................30c
100K Switch......................................................50c
50K Double Pole Switch.............................50c
7.500......................................................................30c
10K Switch........................................................50c
250K......................................................................30c
50K........................................................................30c
20K........................................................................30c
10K Min Pots.................................................... 25c
50/Ohm................................................................50c
% or 1 Meg Switch........................................50c
7» 1 meg dual Concentric tapped at 100K $ 1 
2 meg ganged double pole switch $ 1
1.5 meg dual ganged 50c
2 meg ganged log $ 1
1 meg dual ganged $1
7a meg dual ganged LIN 75c
25K, 50K dual ganged Concentric

double switch $1
200K single line 30c
20K wire wound 75c
dual log 10K 75C
100K dual ganged linear pots 75c
10K sub min log pots 50c
250K ganged pots 75c
25K lin ganged pots 75c

COLOUR 26" 
TV BOARD

TO SUIT PHILIPS, PYE, 
KRIESLER

$40

2N3055 
SE1002 
BF459
B544 DE6 
C106 F1 
TIP 110 
608EK 
BCS548 
2SB186 
2SA101 
BD263 
BSB405 
2SB77 
2SB303
AC187

TRANSISTORS
$1.20

4 for $1 
.50 
50 

.50 

.50
4 for $1

10 for $1 
.50 
.50 
.50 
.50
50 

.50 
50

VU & BALANCE 
METERS

TUNING CAPS
2 and 3 gang...............................................$1 ea.
Mln 2 gang........................................................5QC

HOR Drive 3021 transformers for colour
TV............................................................................$2
TV Colour Convergence Units 11270 44 x 6 
......................................... .$3

FUSES
0.5A. 2A, 3.25....................................... 10 for $1
In line fuse holders...................................... 30c
RCA jack plugs and sockets...........40c pair 
1A, 10 for.......................................................... $1

PILOT LIGHTS
Screw in 6.3V............................... 10 for $1.50
24V.......................................................io for $1.00
Pilot light holders $1.50

FRONT END COMPLETE PUSH 
BUTTON TUNER SECTION
TO SUIT PHILIPS, PYE, coc 
KRIESLER ETC,

RICK UP ARMS
Mono ................. $3,50
Inc Ceramic Cartridge & Stylus

TRIMPOTS 
200 ohm 1 oc
5K ....................................................... 10c
100K ............................................. 10c
47K .......................................... 10c
10K . . , ..................................................... 10c
470 ohm 10c

Miniature speaker and drive output 
transformers $1 pr

Special mixed tag strips 10 for $1

STEREO VU $3.00

12Kn 100uA $2.00

TV TUNERS
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New Products

K & W heatsinks 
and instrument cases

Now available from K & W is a range of 
heatsinks designed for medium to high 
power semiconductors. They are a black 
anodised aluminium multi-finned design, 
and are extruded with provision for both 
horizontal and vertical mounting.

The heatsinks are available in pre-cut 
sizes from 40mm to 150mm, and may be 
ordered pre-punched with universal 
package mounting holes which suit 
TO-3, TO-66 and TO-220 packages.

Also from K & W are the "C" series of 
instrument cases, in sizes ranging from 
100mm (C453) to 305mm (C1284) wide 
and 95mm to 195mm deep. The cases 
are constructed with dimple feet pressed 
into the aluminium base. The aluminium

Compact stroboscope 
from Philips

This new pocket-sized universal 
stroboscope from Philips is mains- 
powered and features an output fre­
quency of 3-330 flashes per second, a 
5-digit LED display, and a quartz 
timebase for high stability. The display 
can be switched to give flash rate per 
minute or per second.

Built for laboratory and industrial use, 
the PR 9115 is protected by a strong 
plastic housing and features a built-in 
flash lamp which can be switched off in­
dependently of the stroboscope itself. 
The xenon flash lamp is protected 
against overload by an automatic swit­
ching device.

Flash intensity is approximately 450 Lux 
at 0.5m from the target object. The il­
luminated area at the same distance is 
0.75m diameter, Dimensions of the PR 
9115 are a compact 92 x 83 x 160mm 
and weight is 0.65kg.

Commerical enquiries to Philips Scien­
tific and Industrial Equipment, 25 Paul St,
North Ryde 2113.

front panel has a satin finish for those 
"dressy" projects, and the top and side 
cover is steel, finished in hammer tone 
blue. The top cover is formed to recess 
the front panel.

Ballarat Electronic Supplies (5 Ripon St, 
North Ballarat, Victoria) is the 
wholesaler, but K & W products are sold 
in Melbourne by Ellistronics, J. H. 
Magrath and Co Pty Ltd, Radio Part 
Croup, Tasman Electronics, Rod Irving 
Electronics, Truscott Electronics, Stewart 
Electronics and David Reid. Distributors 
in Sydney include Radio Despatch 
Service, jaycar Pty Ltd, Electronic 
Agencies, David Reid and Pre-Pak

BRIGHT STAR CRYSTALS PTY LTD
35 EILEEN ROAD, CLAYTON, VICTORIA, 546 5076 

(ALL MAIL TO:— P.O. BOX 42, SPRINGVALE, VIC. 3171)

INTERSTATE AGENTS
R. W. ELECTRONICS ADELAIDE. 
PHONE: (08) 46 4571 
J E WATERS PTY LTD 
SYDNEY PHONE 666 8144

BSC TELEX AA36004

DILMOND INSTRUMENTS 
HOBART PHONE 47 9077
FRED HOE & SONS PTY LTD 
BRISBANE PHONE 277 4311
WEST TEST ELECTRONICS 
PERTH PHONE 337 6393

WATCH CRYSTALS

SPECIFICATIONS
1. Nominal Frequency
2. Frequency Tolerance
3. Drive Level
4. Series Resistance
5. Q Factor
6. Parabolic Curvature Constant

7. Turnover Temperature
8. Capacitance Ratio
9. Storage temperature Range

10. Operating Temperature Range
11. Aging rate
12. Shock
13. Package size.

Electronics. In Perth, contact Atkins 
Carlyle.

TV sync measurement 
on HP 100MHz scopes

Hewlett-Packard Australia Pty Ltd has 
introduced television sync measurement 
capabilities as an option on its 100MHz 
Models 1740A, 1741A and 1742A 
oscilloscopes. The new Option 005 adds 
the circuits and controls necessary for 
triggering on a composite video signal

Continued on pl20

32.768KHZ 
±30ppm/28° ±1°C 
1^W max
31.0k ohms max 
40000 min
Less than —0.04pp m/°C 
(Refer Fib. 1) 
28.0°C ± 5°C 
700 max
—30°C ~ + 80°C
—10°C ~ +60°C
Less than ± 5ppm/year 
Less than 5ppm for 50cm 
Hammer Shock Test
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New ProductsPROJECTS & 
CIRCUITS
NUMBER TWO

27 DO-IT-YOURSELF 
PROJECTS FROM 

ELECTRONICS AUSTRALIA
Available from: 
“Electronics Australia”, 
57 Regent St. Sydney.
PRICE $3.00 OR $3.70 by mail 
order from “Electronics Australia”, 
PO Box 163, Beaconsfield 2014.

NOW - AVAILABLE DIRECT

RPOWER
"5 YEAR 

SOLAR

POWER

$435

$85

BEEP!
BEEP!!

12/24 
HOUR 

SYSTEM

WATERPROOF TO 100FT.
Y ES — This is the latest "Superior Quality" 
Super Slim "Solar-power" Alarm Chrono­
graph - Displays 12 Functions WITH 1/10 
sec. Lap-Time, Stop-Watch, 12/24 Hour 
Selectable System, AND Loud Daily Alarm. 
Waterproof to 100ft, Shockproof, 100% 
Stainless Steel, Mineral Glass, Instructions, 
2 Year Guarantee.

TAB information 
now on Teletext

Sydney television station ATN-7 has ex­
panded the scope of its Teletext service 
to provide racing and trotting data from 
the TAB computer. The new service 
means that off-course punters now have 
access to the same information as on- 
course punters.

Essentially, "armchair punters" are able 
to receive a full racing service, including 
pre-race dividends, scratchings, race 
results and prices paid with information

Above right is the 
Radofin "Adam 
180" teletext 
adapter, while at 
right is a typical 
TAB teletext 
display.

updated every 10 minutes. Information 
is provided for all races for up to four 
race meetings at a time.

To receive Teletext transmissions, 
viewers either need a special television 
set with an in-built decoder or an exter­
nal adapter unit. One unit currently 
available is Radofin's "Adam 180"

TV sync measurement. . . 
while maintaining measurement 
capabilities, and is intended for use in 
the design and fault-finding of products 
including VCRs and video disc players, 
as well as raster display devices.

The Option involves modifying the 
inputs of the oscilloscope to match 
video signals. Channel A incorporates a 
built-in 75Í2 input for impedance 
matching of most video sources. 
Channel B has a TV clamp that stabilises 
the display of video signals, enabling the 
scope to lock onto complete frames of 
video. A TV line scan capability allows 
individual lines to be singled out for 
inspection and measurement, and 
segments of individual lines may also be 
examined in the triggered mode, using 
the Single Line Scan control.

For further information contact 
Hewlett-Packard Australia Pty Ltd, 31-41 
Joseph St, Blackburn, Vic 3130

Teletext adapter, which retails for 
around $475. This unit connects easily to 
any standard television receiver and is 
operated by means of a cord-connected 
remote control.

For further information, contact 
Radofin Electronics (Aust, 5 Curlewis St, 
Bondi 2026. Phone (02) 309 1957.

ctd from p119

Television sync measurement 
capabilities are now available as an op­
tion on H-P 100MHZ oscilloscopes.
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The moving coil replacement 
from Stanton Magnetics... 
the revolutionary 98OLZS!

Now from the company to whom the professionals 
look for setting standards in audio equipment comes 
a spectacular new cartridge concept. A low imped­
ance pickup that offers all the advantages of a mov­
ing magnet cartridge without the disadvantages of 
the moving coil pickup. At the same time it offers 
exceedingly fast rise time —less than 10 micro sec­
onds—resulting in dramatic new crispness in sound 
reproduction—a new “openness" surpassing that of 
even the best of moving coil designs. The 980LZS 
incorporates very low dynamic tip mass (0.2 mg.) 
with extremely high compliance for superb tracking. 
It tracks the most demanding of the new so called 
“test” digitally mastered and direct cut recordings 
with ease and smoothness at 1 gram .

The 980LZS features the famous Stereohedron™ 
stylus and a lightweight samarium cobalt super 
magnet. The output can be connected either into the 
moving coil input of a modern receiver's preamps or 
can be used with a prepreamp, whose output is fed 
into the conventional phono input.

For “moving coil" audiophiles the 980LZS offers a 
new standard of consistency and reliability while 
maintaining all the sound characteristics even the 
most critical moving coil advocates demand. For 
moving magnet advocates the 980LZS provides one 

more level of sound experience while maintaining all 
the great sound characteristics of cleanliness and 
frequency response long associated with fine mov­
ing magnet assemblies.

From Stanton.. .The Choice of The Professionals.

Actual unretouched oscilloscope photograph showing 
rise time of 980LZS using CBS STR112 record.

STaNTon
THE CHOICE OF THE PROFESSIONALS'“

Head Office: 156 Railway Pde.. Leederville, Western Australia, 6007. Telephone. 381 2930. Telex: AA 93241 ANSB LRP 
NSW Office: 7 Jordan Rd.. Wahroonga, 2076. Telephone 487 2543.

SOUNDEX '•





NAVY
The Pride Of The Fleet IsYou.

^In the days when our Navy was young, 
and the ship was the pride of the fleet.

Homesick 
Vol’ll 
ATopJob.’

You’d gaze out at her in wonder, 
made an old sailor’s heart skip a beat.

Well the ships have gone through 
some changes,

And the roles have changed a bit too.

You’ll be wet,

You’ll be homesick and frightened, 
But the pride of the fleet will be you.^

Our ships are equipped with 
some of the finest and most 
advanced technology in the world. 
So it stands to reason that we’re 
proud of them.

It also stands to reason that we 
need the men to make them work.

Men who, in the Navy, have 
discovered what they do best and 
have been trained to achieve it.

Men with pride in themselves 
and what they can do. Whatever 
the conditions.

Because pride is what it’s all 
about really.

In the Navy we’re proud of the 
Fleet. But we’re prouder still of 
the men who work it.

Talk to a Navy Careers Couns­
ellor. He’ll tell you about today’s 
Navy and the kind of men that it 
needs. It could be a proud moment 
for you both. So, pick up a phone 
now. Or write to G.P.O. Box XYZ 
in your state capital.
N.S.W.: Sydney212 1011,Parramatta635 1511,Newcastle2 5476, 
Wollongong 286492. VIC.: Melbourne 613731. QLD.: Brisbane 
226 2626,Townsville 715253. S.A.: Adelaide 2121455. W.A.: 
Perth 3256222.TAS.: Hobart 34 7077, Launceston 314626.
A.C.T.: Canberra 82 2333.

Auth. Director-General Recruiting, Dept. Defence. NGE249.DPS.21



WHAT IS THE 
TECHNOLOGY 
THAT COULD 

MOVE PLANETS?
It seems a 
hare-brained 
idea at first, 
says one off 
the brilliant 
men who 
conceived it. 
Now it's 
a proven 
possibility 
which could 
revolutionise 
the future.

Space, medicine, science, technology, human 
behaviour — the exciting frontiers of today’s 
knowledge are explored with wonder in

OMEGA
HAS THE ,

__Omega. Its the magazine for tomorrow.

ANSWERS buäuäu"



REVIEWS OF RECENT

CLASSICAL • POPULAR • SPECIAL INTEREST

MORE SYNTHESISED BACH: “Sometimes very enjoyable”
JOHANN SEBASTIAN BACH - Switched- 

on Brandenburgs. Complete Concer­
tos 1-6. Virtuoso Synthesiser Perfor­
mances by Wendy Carlos. CBS Stereo 
79227. (Two boxed discs.)
The Moog Synthesiser is a soph­

isticated combination of electronically 
produced sounds some of which come 
close to duplicating the timbre of con­
ventional musical instruments, others 
producing timbres never heard before.

One of its outstanding features is an 
astonishing clarity of texture in even the 
most complex musical passages from 
solo instruments right up to combina­
tions of full sized symphonic orchestral 
stature. The crispness of its articulation 
make it specially useful in reproducing — 
or perhaps transcribing is nearer the 
truth — baroque music.

I first heard the Moog (pronounced 
Moag, by the way) on a 1968 CBS disc 
entitled "Switched-on Bach" which 
featured several pieces by J.S.B. It was in­
teresting, in this early example, to hear, 
artificially produced, many of the 
features mentioned above.

Before that one's electronic music had 
been restricted to Hammond organs and 
similar devices in the electronic field.

The present set of Brandenburgs is a 
much more ambitious enterprise and, to 
those who always express horror at the 
very idea of transcriptions, I would em­
phasise that J.S.B., himself was an 
unrepentant transcriber of other com­
posers' music. The complexities of pro­
ducing the countless changes of timbre 
that exist in the Brandenburg scores took 
the operators "over a dozen years" ac­
cording to the cover notes.

Not unexpectedly, on this 4-sided set, 
some effects are better than others 
when it is a matter of imitation. Among 
the better is an extraordinarily realistic 
reproduction of legato string passages. 
Others have their own merits if regarded 
simply as transcriptions in their own right 
- that is music emanating from one 
source transferred to a different one.

The musicolgical/performance pro­
blems that had to be overcome by 
Ms Carlos and Elkin are set out in con­

Reviews in this section are by Julian Russell (J.R.), Paul Frölich (P.F.), Neville Williams (W.N.W.), Leo Simp­
son (L.D.S.), Norman Marks (N.J.M.), Greg Swain (G.S.), and Danny Hooper (D.H.).

siderable detail in a long interview with 
them which also accompanies the set.

Listening to these transcriptions those 
used to hearing them in their conven-

SCHONBERG/BOULEZ
"... a blinding headache"

SCHONBERG — A Survivor from Warsaw, 
Op. 46; Variations for Orchestra, Op.
31; Five Pieces for Orchestra, Op. 16; 
Film Music, Op. 34. Conducted by 
Pierre Boulez. CBS Masterworks Stereo 
Disc SBR 235 935.

This recital of works that might be 
loosely described as middle-period 
Schonberg share one feature in common 
— ugliness. The earliest of them (1912) is 
the Five Pieces for Orchestra. Schonberg 
was reluctant to give them names in 
order to prevent the listener from 
associating them with extra-musical im­
ages. However, his publisher insisted so 
Schonberg reluctantly added cryptic 
titles. All seem irrelevent except that of 
the third which he called Colours and 
which consists of a series of chords each 
merging into the next with subtly chang­
ing orchestration.

By the way, Schonberg's chief preoc­
cupation at this period was painting and 
the reproduction of an anonymous pain­
ting on the record cover is reminiscent of 
the nightmare quality of the composer's 
work in this medium.

All five pieces are mercifully brief, the 

tional form are in for a few shocks — for 
the most part not painful. Surprising, yes, 
and sometimes very enjoyable! I cannot 
do more here than express the generali­
ty that in most of the many movements 
tne fast ones are nearly always more 
satisfactory to hear than the slow ones. 
But even in the latter you are in for an 
occasional enjoyable surprise — and 
some nasty jolts, too.

I don't recommend playing all six con­
certos at one sitting but do suggest that 
/ou acquire a set. It is something more 
:han a novelty and except for a few bars 
lere and there, Ms Carlos shows a nice 
ippreciation of baroque style. (J.R.) 

longest lasting only four minutes forty 
seconds.

The other work on this side consists of 
three excerpts from music he wrote to 
accompany a silent film (1930). These 
are titled on the record sleeve — it 
doesn't say by whom — as Danger 
Threatens, Panic, and Catastrophe. 
When you hear them you might guess 
why the Hollywood producer didn't use 
them, especially back in 1930!

On Side 2 the Variations for Orchestra 
(1927/8) start quietly, almost romantical­
ly but, alas, only for a few bars before 
reverting to 12-tone little horrors - there 
are nine of them — with an occasional 
tuneless solo standing out.

A Survivor from Warsaw is music sup­
porting a dramatic monogue delivered 
by a male narrator, Gunther Reich, which 
describes the horrible massacre by the 
Nazis of the Jews in the Warsaw ghetto. 
The narrator uses a kind of modified 
speech-song first used by Schonberg in 
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his Pierrot Lunaire. Reich's accent often 
makes it difficult to make out what he is 
talking about but it all sounds as if 
something dreadful is going on. To finish 
the piece an anonymous male choir 
breaks in with the ancient Jewish na­
tional hymn, Shema Yisroel, not with any 
great effect except gloom.

You may be into this kind of thing, as 
they say nowadays, in which case this 
disc should interest you. I, who listened 
to both sides of the disc at one sitting, 
finished with a blinding headache. (J.R.) 

☆ ☆ ☆

RIMSKY-KORSAKOV - Scheherazade. 
Complete suite in four movements. 
London Philharmonic Orchestra con­
ducted by Bernard Haitink. Philips 
Stereo Cassette 7300 226. Also 
available on disc.

Somehow I didn't expect Haitink, 
despite my respect for him as a conduc­
tor, to present the glitter that usually ac­
companies the playing of Rimsky- 
Korsakov's music at its best. "Like a child 
playing with coloured bricks," it was 
once described by someone whose 
name I've forgotten.

But there is an alternative aspect in 
Haitink's playing in this disc that offers 
more than enough compensation for this 
difference. He uses a more symphonic 
style. Now this is quite logical because, 
after all, Scheherazade was composed as 
a "symphonic suite" and not as ballet 
music. Fokine's ingenious ballet use of 
parts of the suite used the whole of the 
first movement as an overture, started 
the dancing with a complete second 
movement, ignored the third and finish­
ed with the finale. But Scheherazade was 
conceived as a concert hall piece and 
that is just how Haitink treats it.

His opening of the first movement is 
quite solemn, with exquisite judgement 
in the balance of solo violin and harp. And 
he goes on to treat the rest of the move­
ment with a sort of ground swell — for 
after all it was originally intended to 
depict a ship at sea. His is a weighty, 
broad reading.

The bassoon starts the second move­
ment unusually slowly — and expressive­
ly — more so than he could in the ballet. 
And the oboe soloist, who follows, also 
"tenderises" the score. But when Haitink 
starts on the march-like section real ex­
citement enters. His colours are rich, his 
rhythms quite wonderful. This over, he 
embarks on a slightly heavy-handed 
presentation of the second theme, just a 
little too beautifully nuanced: at least for 
my taste. But he goes on to finish with a 
superb climax.

The third movement, omitted, as I 
mentioned above, from the ballet, 
represents a love scene and is perfectly 
suited to Haitink's lover-like handling. 
The wind playing is quite marvellous 
here. Indeed, all through, the orchestral 
playing is of the very highest order. The 
Finale is a dazzling exercise in virtuosity 
from beginning to end.
122

dbx discs are available — 
but you need a decoder
MASTERPIECE SERIES, Vol III. Zoltan 

Rozsnyai conducting the Philhar- 
monia Hungarica. Stereo, digital 
master, dbx encoded. M&K Realtime 
PS-1004. (From M. R. Acoustics, PO 
Box 165, Annerley, Qld 4103. Phone 
(07) 48 7598.)

M&K Realtime, once heavy promoters 
of direct cut recordings, have gone to 
the other extreme with a series of 
albums which use a Sony digital system 
for the master tape recording and dbx 
encoding for the disc itself. If ever a 
system should minimise noise and max­
imise dynamic range from an analog 
disc, it should be this.

There is one catch, however, in that to 
replay the disc properly, you need a dbx 
decoder in your amplifier chain, which 
will automatically and linearly double 
the dynamic range, as the disc is played, 
lowering the troughs and raising the 
peaks. Lowering the troughs 
automatically attenuates any residual 
disc noise, while raising the peaks should 
give you shattering climaxes, without 
ever having stressed the cutter, the disc 
or the playback cartridge.

As it happened, I didn't have a dbx 
decoder available when it came time to 
review this disc, so I have elected merely

It is all quite wonderful but, if I must 
pick one feature for special praise, I 
would name the fast staccato brass 
passages which crackle with superb 
unanimity. The climax is a real stunner 
and the cassette sound would put many 
a disc to shame.

To conclude, a special word of praise 
for Rodney Friend's perfect playing of 
the important solo violin part that runs 
through the whole work. (J.R.)

Enjoyable overtures
WAGNER - Overtures to Rienzi, Tan­

nhauser, Flying Dutchman and The 
Master-singers of Nuremberg. Philhar- 
monia Orchestra conducted by Lorin 
Maazel. CBS Masterworks Stereo Disc 
SBR 235987. Also available on 
cassette.

Only one of these overtures presents 
Wagner in his maturity - The Master­
singers. Of the other three, one is an ear­
ly work, the two others middle period. In 
the very first bars the recording of the 
Master-singers is a little light-on in the 
bass so that the slide down — unex­
pected in the days when the music was 
written - from C to B, does not make its 
full impact.

On the other hand when, towards the 
end of the overture, Wagner most in­
geniously combines three themes play­
ing at once - the bass here, especially

digital recorirm;
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to mention it by way of interest to those 
who have. Out of curiosity, I did play 
one side, despite the sometime warning 
that dbx encoded records are 
"unplayable" without the appropriate 
decoder. They are playable, of course, 
but you have to accept the idea that the 
orchestra is performing like a palm court 
group, steadfastly avoiding dynamics!

In this Volume III the tracks are: 
Carmen Prelude (Bizet); Rakoszi March 
(Berlioz); Hungarian Dance No. 5 
(Brahms); Panambi Suite (Ginastera); Pro­
cession of the Nobles from Mlada 
(Rimsky-Korsakov).

Altogether six masterpiece albums are 
listed on the jacket, all containing 
popular classical exerpts and all 
available, if desired, in normal 
digital/analog form, or dbx encoded, as 
well. If you have a decoder available, 
you may like to know about them. M. R. 
Acoustics are the people to talk to, at 
the address as above (W.N.W.).

the tuba, is a bit too emphatic. Yet, in the 
double theme sequence that precedes 
this one, the balance is perfect. The 
wooing charm of the strings in the Prize 
Song passages and the delicate accuracy 
of tne Apprentices' theme are indeed 
matters for the highest praise.

Maazel takes the last climactic Master­
singers' theme rather slower than is 
usual. It can however be argued that this 
broadening in a concert performance of 
the overture only, and one which does 
not lead straight into the opera, tends to 
approach the ending in a way to make a 
better conclusion.

At any rate if you do not agree with the 
latter theory you will find ample com­
pensation on the same side of the disc in 
the lovely soft playing of the wind in the 
Pilgrims' Chorus opening to the 
Tannhauser overture which follows. 
Here is playing of the utmost refinement 
which continues elegantly when the 
lower strings take up the theme. Impor­
tantly, to my mind, the pulsating figure 
that hovers over the same theme at its 
final appearance is most carefully weigh­
ed before its power is increased.

But whenever I hear the Tannhauser 
Overture, I always regret that it does not 
lead into the wonderful Paris version of 
the Venusberg music. However, Maazel 
makes the original version sound splen­
didly voluptuous. He also uses the Mottl 
version of the climax with the horns 
blowing their three descending notes for
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all they are worth with their bells turned 
straight up.

On the second side I was surprised to 
still find some real excitement in the 
opening bars of the Flying Dutchman. 
Maazel shapes the contrasting Senta 
theme most beautifully and manages to 
still make the old piece sound very at­
mospheric. The Philharmonia is in top 
form and the sound splendid.

To end, there is the Rienzi for those 
who want it. (J.R.)

☆ ☆ ☆
VIVALDI FIVE ORGAN CONCERTOS. 

Marie-Clair Alain (organ), Piero Toso 
(violin), Ailessandro Bonelli (oboe), 
with chamber group I Solisti Veneti, 
conducted by Claudio Scimone. World 
Record Club stereo R 05300.
Most people familiar with Vivaldi's 

music will be aware that he wrote a few 
concertos for organ and violin. But I was 
surprised to learn that more have been 
discovered and some of these are 
presented on this record.

While some of this music is un­
mistakably Vivaldi, there is much that is 
delightfully different, giving the lie to the 
oft-heard glib opinion, "All of Vivaldi's 
music is the same." In fact, I spent a great 
deal of time listening to this record when 
I should have been otherwise occupied. 
It was thoroughly enjoyable.

While extensive notes are provided on 
the works themselves, there is no sup­
porting material on the performers or 
the organ used. Recording quality is 
good and I have no hesitation recom­
mending the disc.

The five concertos are as follows: Con­
certo in C Major, RV554, for oboe, violin 
and strings; Concerto in F Major, RV542, 
for violin, organ and strings; Concerto in 
D Minor, RV541, Concerto in C Minor, 
RV766 and Concerto in F Major, RV767, 
all for violin, organ and strings. (LDS).

Vintage Graham, 
Burl Ives
BILLY GRAHAM CRUSADE MEMORIES - 

Word, 20 Series, TWE-6004. (From 
Word Records Aust, 18-26 Canter­
bury Rd, Heathmont, Vic 3135).

Most Billy Graham Crusade recordings 
have a strong regional appeal but other­
wise Sound much of a muchness. This 
one is different, because it looks back 
over 30-odd years of world campaigning 
by the team.

The 20 tracks (hence the "20 Series" 
label) include a choir item from the 
historic Harringay Arena rally in London 
(1954) and another from Glasgow in the 
same year. There is a solo by Ethel 
Waters (New York, 1956) and another by 
Stuart Hamblen with his own Gospel hit 
"It Is No Secret".

George Beverly Shea is well 
represented, of course, as is pianist Ted 
Smith and organist Don Hustad. Song

LOVE AND JOY. Burl Ives. Word 
20-Series TWE-6006. (From Word 
Records Aust, 18-26 Canterbury Rd, 
Heathmont, Vic 3135.)

Here's another generous helping of 
Gospel nostalgia with 20 tracks from that 
unique minstrel, Burl Ives. Some of them 
are simple, traditional hymns like "The 
King's Business", "Jesus Loves The Little 
Children", "Will There Be Any Stars", 
"Love Lifted Me", "The Old Rugged 
Cross", etc.

THE NEW DON BURROWS QUINTET. 
Cherry Pie CPF I023. [PO Box 225, Pen­
nant Hills, NSW 2121. Phone (02) 
819 6151.]
It is a pleasant change to be able to 

agree wholeheartedly with the sleeve

Billy Graham Bev Shea

leader Cliff Barrows is mentioned in the 
text and shares a duet with Bev Shea.

Nostalgic pictures of the team — 
Graham Shea, Smith and Hustad — 
dramatise the fact of a working lifetime 
which has since been spent in Gospel 
campaigning. More than most such 
albums, this is a keepsake.

World Records apologise for the age 
and quality of some of the tracks but it is 
not such as to frustrate the historic role 
of the album. (W.N.W.)

Others are children's songs like "King 
Herod And The Cock", "The Friendly 
Beasts", "Our Helpers" and so on. Add a 
few traditional Burl Ives numbers like 
"Life's Railroad To Heaven" and "The 
Haven Of Rest" and you have this album. 
For many it will be too simplistic but it's 
that very folksy quality that ensured a 
lifetime of popularity for Burl Ives on TV, 
films, radio and records.

As usual, his diction is very clear, the 
recording quality is okay and, if you have 
a soft spot for B.I., you'll enjoy what this 
album has to offer. (W.N.W.) 

notes on a record and, on this collection 
from the New Don Burrows Quintet, the 
comments about the skill and artistry of 
the musicians from Howie Smith, Direc­
tor of Jazz studies at the Sydney Conser- 
vatorium, really say it all.
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Apart from Don Burrows on electric 
clarinet, clarinet, concert flute, alto flute 
and bamboo flute, the others in the 
group are George Golla on seven-string 
Maton guitar; Paul Baker, vocals and 
electric bass; Bill Hucker, electric piano; 
and Alan Turnbull on drums.

The 10 tracks give the listener an in­
sight into Australian Jazz at it's best! ABC 
Colour Theme — Spring — Mood Indigo 
— Takeda — Thanks A Million — Swampy 
— Georgia — Yucatan Man — Summer 
Rain — Minha Saudade.

The original recording was made by 
the ABC at the Sydney Opera House at a 
concert given by the Quintet and cap­
tures a lot of the ambience of a live per­
formance. (N.J.M.)

☆ ☆ ☆
STEPH'NUS. Stephane Grapelli, Don Bur­

rows, George Golla. Stereo, Cherry Pie 
CPF-1032. (Cherry Pie Records, PO Box 
225, Pennant Hills, NSW 2120. (02) 819 
6151.)

Don Burrows remembers when, as a 
lad, he used to listen to radio broadcasts 
of Stephane Grapelli and Django 
Reinhardt, featuring with the Quintet of 
the Hot Club of France. Now the well 
known duo of Burrows and Golla feature 
with "Steph" in this Australian-made 
album.

It carries a generous 22-odd minutes 
per side with the following titles. Or, at 
least, these are the titles they start out 
with:

A Fine Romance - Don't Get Round 
Much Any More - I Can't Get Started - 
I'll Never Be The Same — Down Home 
Blues - I Only Have Eyes For You/Shine 
— Solitude/Corcovado — It's Only A 
Paper Moon.

Stephane Grapelli plays his usual jazz 
violin but, by double recording, also

does a violin duo and takes over the 
electric piano. Don Burrows plays bass 
flute, alto flute, flute, and clarinet. 
George Golla plays only his seven-string 
Maton guitar but, in so doing, takes over 
the bass line as well.

It's enjoyable "fun" music, exactly as 
you'd expect from such a gifted trio. The 
recording itself is excellent. (W.N.W.).

☆ ☆ ☆
THE EASY WINNERS. Ragtime music of 

Scott Joplin played by Itzhak Perlman 
and Andre Previn. World Record Club 
stereo R 06402.
For quite a few years now, music 

students and teachers have more or less 
accepted ragtime music as being in the 
classical idiom and have incorporated it 
into their repertoire. But it is only recent­
ly that concert performers have given 
ragtime recitals and these have been 
favourably received. Now we have this 
performance on record with Perlman on 
violin and Previn on piano.

And those who have only heard 
ragtime on piano, I am sure, will be 
delighted with this elegant duo perfor­
mance which beautifully captures the 
moods and syncopation of Joplin's 
music. Recording quality is good.

Ten Joplin tunes are featured: The Rag- 
Time Dance - The Easy Winners - 
Bethena - Magnetic Rag - The 
Strenuous Life - The Entertainer - Elite 
Syncopations - Solace - Pine Apple Rag 
- Sugar Cane. (LDS).

☆ ☆ ☆

ADVENTURE. Rupert Holmes. MCA 
Records MCA5129. Astor release.

Rupert Holmes became known last 
year when he had a No. 1 song with 
"Escape (The Pina Colada Song)" and a
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Impressive recording
BONFA, BURROWS BRAZIL. Stereo, 

Cherry Pie CPF-1045. [Cherry Pie 
Records, PO Box 225, Pennant Hills, 
NSW 2120. Phone (02) 819 6151.]

This Cherry Pie album features Don 
Burrows on flutes, sax and percussion; 
Luiz Bonfa, guitars and vocal; George 
Golla, guitars; Paul Laker, electric bass; 
Doug Gallagher, drums; Tony Ansell, 
electric piano; George Andre, electric 
bass; Jose Boto on drums. Add a full str­
ing chorus, as needed and you have a 
most impressive array of talent.

As per the title, the sound is 
predominantly Latin American — 
uninhibited, brilliantly played and 
suitably varied to avoid any risk of 
tedium.

There are 13 tracks in a generous pro­
gram: Shade of the Mango Tree - 
Sofisticado — Enchanted Sea — Batucada

— Minina Flor — Giselle — Prelude — 
Passeio No Rio — Morning of the Car­
nival — Amoroso — Indian Dance — 
Himalaia — The Gentle Rain.

For the recording itself, Cherry Pie have 
to be given the highest credit. The tran­
sients from acoustic guitars have the 
potential to be startling and they certain­
ly are here. Had the pressing been en­
dorsed "digital", I would have believed it.

Recommended. (W.N.W.)
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The sound of the 30’s
PENNIES FROM HEAVEN. Soundtrack of 

the BBC serial featured on ABC TV. 
Various bands of the 30s. EMI mono 
EME-1029. World Record Club 
release.

I jumped at the chance to review this 
soundtrack of the six-part BBC serial 
featured on ABC-TV during the early part 
of 1980. This controversial but most en­
joyable series used original records from 
the 30s to which the main characters 
mimed, which was most amusing.

Naturally, since the tracks are transcrip­
tions from the original recordings, the 
quality is genuine, squawky 78rpm stan­
dard. Clearly, the disc is likely to interest 

successful follow-up single "Him".
If you enjoyed these records, his latest 

album should appeal to you. There are 
10 tracks on the album that range from 
ballads to up-tempo numbers and each 
track has clear and concise vocals and 
refreshing musical arrangements.

A very well produced album. The 
tracks are: Adventure — The Mask - 
Blackjack — You'll Love Me Again — Cold 
— Morning Man — I Don't Need You — 
Special Thanks. (D.H.)

☆ ☆ ☆

CLOSING THE GAP. Georgie Fame. PRT 
Records. N137. Astor release.

Georgie Fame is well known in the reg­
gae market and his latest album includes 
two classic songs that have been revived 
in the reggae style, namely Bread's 
"Everything I Own" and Stevie Wonders 
"Uptight".

The other seven tracks on the album 
are new compositions: Give A Little 
More — Run Away With Me — I Love 
Jamaica — Eros Hotel — Lean On Me — 
Bring Back My Love — Give A Little More 
(Dub version).

All in all, a very interesting album that 
should appeal to most popular music 
listeners. (D.H.)

only those who enjoyed the TV series, as 
I did.

There are 16 tracks, with titles such as: 
Hands Across The Table — The Moon 
Cot In My Eyes — Haunting Me — Roll 
Along Covered Wagon — Seein' Is 
Believin' — Pennies From Heaven (L.D.S.)

THE SCENT OF THE ROSES. Mary O'Hara. 
Stereo, Chrysalis L-37451. Festival 
release.

Mary O'Hara is a gentle Irish lass, with a 
gentle soprano voice singing, here, gen­
tle songs of roses, gardens, creatures, 
the seasons and love.

You Are The New Day — The Prayer Of 
The Badger - The Rainbow Connection 
— Child Of The Woodland — Greenfinch 
and Linnett Bird — The Scent of the Roses 
— Try To Remember — The Garden Song 
— Ye Banks and Braes — As I Walked 
Forth One Summer's Day — Chanson 
Pour Les Petits Enfants — I Gave My Love 
A Cherry.

It's just a pity that the producers did 
not think to include a sheet of the lyrics, 
the only words given being those of 
Thomas Moore's "The Scent Of The 
Roses". But I doubt that that will deter 
the members of the Mary O'Hara Club or 
my own secretary who "put in her order" 
for the review copy!

In some of the numbers, Mary O'Hara 
provides her own accompaniment with 
Celtic harp; in others, a string orchestra 
provides additional support. The sound 
quality is quite okay. (W.N.W.)
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ELECTRONIC COMPONENTS & ACCESSORIES 
• SPECIALIST SCHOOL SUPPLIERS

For classical organ lovers
BUXTEHUDE. Douglas Lawrence plays 

the Ormond College Organ. Stereo, 
Move MS-3026. (Move Records, Box 
266, Carlton South, Vic 3053. $8.99, 
record or cassette).

Anyone who has reservations about 
monster organs — whether acoustic or 
electronic — and the oceans of sound 
which they can produce, should 
welcome this album.

Built in 1973 by Australia's Ronald 
Sharp, the Ormond College Organ is 
notable, by comparison, for its modest 
array of stops: five and a mixture on each 
of the manuals, four on the pedalboard, 
three couplers and tremulant. But it has a 
clean, incisive sound, that is the exact 
opposite of its bloated, big-brother 

romantics.
The soloist, Douglas Lawrence, is one 

of Australia's most accomplished 
organists and his program includes a 
selection of longer and shorter items:

Side 1: Passacaglia in D minor — 
Prelude and Fugue in D minor — Prelude, 
Fugue and Chaconne in C major — 
Ciacona in E minor. On side 2 are 11 
choral preludes including such as "A 
Mighty Fortress", "God Gave us this 
Glorious Day", "A Child Is Born in 
Bethlehem", etc. Appropriate sleeve 
notes are provided.

The sound quality is very clean, the on­
ly thing to mar the recording at all being 
an occasional surface click. I commend 
the album to lovers of the classical 
organ. (W.N.W.)

FUNDAMENTALS OF 
SOLID STATE

Fundamentals of Solid State has been reprinted, 
revised and updated showing how popular it has 
been. It provides a wealth of information on 
semiconductor theory and operation, delving 
much deeper than very elementary works but 
without the maths and abstract theory which 
make many of the more specialised texts very 
heavy going. It begins with atomic theory, diode 
types, unijunction, field effect and bipolar tran­
sistors, thryistor devices, device fabrication and 
microcircuits. A glossary of terms and an index 
complete the book.

Available from “Electronics Australia,” 57 
Regent St, Sydney. PRICE $3.50. OR by 
mail order from “Electronics Australia”, 
PO Box 163, Beaconsfield 2014. PRICE 
$4.20.
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Peter Pollarci and 
the TRS-80 computer
In 1980 a 12-year-old boy from Gymea, NSW, made national 
headlines when it was announced that he had conquered a crippling 
disability with the help of a microcomputer. We feel that this is a par­
ticularly appropriate story for the International Year of the Disabled.

Until he was 10 years old, young Peter 
Pollard was unable to read. Although 
normally intelligent, his brain could not 
assemble individual letters into words, 
such as spelling "dog" from the letters "d- 
o-g". Instead, he scrambled them up.

Peter was diagnosed as suffering from 
dyslexia, a disability which affects several 
thousand Australians of all ages. He was 
sent to a special school where, even 
after four terms of specialised tutoring, 
he had not progressed.

In desperation, Peter's father, a com­
puter scientist at the Lucas Heights 
Atomic Energy Commission, began 
teaching him maths on a programmable 
calculator. Although Peter made some 
headway, he was still no closer to solv­
ing his reading difficulties.

One weekend in May 1978, Dr Pollard 
booked his car into a local garage for a 
service. "It was something I seldom do," 
he explains, "because I am picked up for 
work each morning and my wife has the 
car serviced if necessary through the 
week. While waiting for the work to be 

completed, Dr Pollard wandered into a 
nearby shopping centre. He adds, 
"Again, that is something I rarely do, 
because I dislike shopping in the middle 
of a crowd." On the spur of the moment, 
he visited a Tandy Electronics retail store 
located in the centre where he spotted 
the TRS-80 Microcomputer System.

In those days, microcomputer systems 
were largely the property of computer 
hobbyists and sold in kit form. Even 
though he dealt with mainframe com­
puters daily in his work, Dr Pollard was a 
"total stranger" to the new mass- 
produced computer. He noted that the 
then-current price of the TRS-80 would 
have left 5c change from an $800 in­
heritance cheque recently received and 
still in his pocket. So he examined the 
system carefully, browsed through the 
owner's manual and returned to his car, 
considering the TRS-80 "at best, a 
gamble."

Over the remainder of the weekend, 
the Pollards anguished over whether 
they should "gamble" their windfall che­

que on the TRS-80. Then, at 9am the 
following Monday morning Dr Pollard 
was the first customer through the Tandy 
doors, with cheque in hand, and 
purchased a TRS-80 4K Level I.

Peter's father spent several evenings 
programming the TRS-80 at the Pollards' 
home, designing a program which allow­
ed the 30cm video monitor to display 
only a small section of a particular word 
at a time and reading from left to right. 
"For example, the screen might first 
display CH, then CHI and finally CHIP," 
Dr Pollard says. "To further emphasise 
the correct method of reading from left 
to right, I programmed a picture of an 
elephant which followed the word along 
as it was formed."

The Pollard's TRS-80 "gamble" soon 
began paying dividends. After spending 
only twenty minutes per night for three 
weeks, Peter's reading vocabulary in­
creased from a scant few words to near­
ly 3000.

But easily the greatest breakthrough 
came in the boy's personality. "I am 
amazed at the change in Peter," says his 
father. "From being depressed and 
angry, he is now a happy, confident 
boy."

With the aid of a Tandy Electronics' 
modification, upper- ana lower-case 
characters, Peter today is reading the 
same literature as his first form 
classmates. "Tris", as Peter has christen­
ed his computer, has also been upgrad­
ed to a 16K Level II system.

Following the news of Peter's stunning 
success, Dr Pollard began receiving hun­
dreds of enquiries from as far away as 
England. Tandy Electronics was also in­
undated with enquiries from around 
Australia.

Due to this overwhelming response, Dr 
Pollard presented a paper at the recent 
Eighth World Computer Conference in 
Melbourne. The paper, prepared with 
the help of Dr Glen Campbell (head of 
Basic Education at Bankstown College of 
Technical and Further Education), 
outlined the TRS-80's use in overcoming 
dyslexia and other reading problems.

Dr Pollard has also prepared a newslet­
ter giving details of the teaching process. 
He says that the TRS-80 is ideally suited 
to this application, particularly because 
of its low cost.

He has now been invited to write a 
book about his son's winning battle 
against dyslexia and hopes to have it 
published later this year. ®
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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 contains at least six programs, articles, useful hints and answers to readers' problems; all designed to help 
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 details 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 MICRO-80?..............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 month, then you 
need a cassette subscription. As well as MICRO-80 magazine, you receive a cassette each month containing all the programs listed in the 
magazine.

SPECIAL OFFER TO ALL NEW SUBSCRIBERS TO MICRO-80
A FREE cassette containing 6 programs (3 Level I + 3 Level II), 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!

Daisy Wheel Typewriter/Printer
MICRO-80 has converted the new OLIVETTI ET-121 DAISY WHEEL typewriter 
to work with the TRS-80 and SYSTEM 80 or any other microcomputer 
with a Centronics parallel port (RS 232 serial interface available 
shortly). The ET-121 typewriter is renowned for its high quality, 
fast speed (17 c.p.s.), quietness and reliability. MICRO-80 is 
renowned for its knowledge of the TRS-80/SYSTEM 80 and its sensible 
pricing policy. Together, we have produced a dual-purpose machine:- 
an attractive, modern, correcting typewriter which doubles as a 
correspondence quality Daisy-wheel printer when used with your 
micro-computer.

How good is it? - This part of our advertisement was typeset using 
an ET-121 driven by a TRS-80. Write and ask for full details.

MPI DISK DRIVES
MPI is the second biggest manufacturer of 
mini floppy disk drives in the world. They 
produce a family of high quality 5%" drives 
with super-fast track-to-track access tiYnes 
(5ms!)
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 one!
Prices quoted are for bare drives. Add $10 
per drive for a cabinet and $30 per drive for 
a power supply.

DISKETTES FOR TRS 80
NASHUA 40 track single side . . . .$4.50 ea
VERBATIM 40 track double side. .$5.90 ea
VERBATIM 77 track single side . .55.90 ea

THE FABULOUS 
NEWDOS 80 

IN STOCK NOV//

ND-80 ... ... $149
The disk operating system that gives:
• New basic commands that support 

variable record lengths up to 4095 
bytes long.

• 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 boot-up for basic or machine 
code programs. User never sees "Dos- 
ready” or "Ready” and cannot "break” 
clear screen or issue any direct basic 
statement including "List”. . .
. . . and much, much more

77 TRACK 
DISK DRIVES 

DOUBLE YOUR CAPACITY

DD-7S ... ... $775
Micropolis Floppy Disk, 77 Track, 100% 
larger capacity than most mini-floppy drives, 
complete with cable, power supply, chassis, 
and includes NEWDOS '80.

AUSTRALIAN SOFTWARE
We have a wide range of Australian software available. Send for a free catalogue

SYSPAND 80
FOR THE SYSTEM 80 

$119.00
SYSPAND 80 is a self-contained module 
which connects to the expansion port on 
your SYSTEM 80 and gives you a CEN­
TRONICS parallel port to drive a printer 
PLUS the TRS-80 40 line bus. SYSPAND 
80 allows you to connect all Tandy peri­
pheral, including the expansion interface, 
disk drives, MICROTEK MT-32 memory 
expansion unit and the fabulous EXATRON 
STRINGY FLOPPY.

TRS-80 MEMORY 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 comescomplete, ready to 
plug into the expansion port of your Level 
Il 16K machine. (Will also work with your 
SYSTEM 80 via SYSPAND 80).
MT-32A without RAM.......................$149.00
MT-32B with 16K RAM....................$179.00
MT-32C with 32K RAM....................$209.00

16K MEMORY EXPANSION KIT

0NLYS30inc|P&P

These are prime, branded, 200 ns (yes, 
200 ns!) chips. You will pay much more 
elsewhere for slow, 350 ns chps. Ours 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 full, 
step-by-step instructions, no soldering is 
required. You don't have to be an electronic 
type to instal them.

DISK DRIVE HEAD 
CLEANING DISKETTES 

$29.00 plus $1.20 p&p
Disk drives are expensive and so are diskettes. 
As with arty 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 
less abrasive than an ordinary diskette and 
no residue is left behind.

ONLY $1995 INC. S.T.
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To: MICRO-80
P.O. Box 213, Goodwood, S.A. 5034
Please rush me the items checked below:

| 112 month subscription to 
MICRO-80 and my free 
software cassette ..........

| 112 month subscription to 
MICRO-80 and the cassette 
edition, plus my free 
software cassette ...........

| |The lastest issue of MICRO-80
PLUS THE ITEMS LISTED BELOW

DESCRIPTION PRICE

TOTAL ENCLOSED

Name

Address

Post Code
□ bonHcordI No................ 
welcome here

Please debit my Bankcard $

Expiry date

Signature

$24.00

$60.00
$2.50

EA

MICRO 80 
PRODUCTS 

(08) 272 0966 
433 MORPHETT STREET.

ADELAIDE S.A. 5000
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by JAMIESON ROWE
Technical Director, 

Dick Smith Electronics

More questions & answers on floppy disks
As promised last month, here are some more answers to commonly 
asked questions about floppy disks and drives. So if you’re still a bit 
puzzled about these things, read on — the answers you want may be 
here!

Q: What is the "write protect" notch on a 
floppy disk, and what is its use?
A: The "write protect" notch is a small slot 
about 8mm. wide and 4mm deep, cut into 
the side of each floppy disk's protective 
sleeve. Its purpose is very similar to the 
notches and breakout tabs on the rear of 
tape cassettes - to prevent accidental 
erasure and recording over valuable infor­
mation. The only difference is that it works 
in the opposite fashion.

A sensor inside the disk drive always 
checks the notch whenever a disk is to be 
written on. If the notch is open, the com­
puter is allowed to proceed with the 
writing operation. However if the sensor 
reveals that the notch is obscured, the 
operation is aborted. So a piece of tape or 
"tab" stuck over the notch of a disk con­
taining valuable information will protect it 
from being over-written.

Usually it is best to use opaque plastic or 
metallic tape for the write-protect tab. This 
is to ensure that it is effective with the sen­
sor used in various drives. Some drives use 
a mechanical microswitch sensor, while 
others use a photo-electric sensor.

Q: What is a disk controller?
A: A disk controller is basically a separate, 
specialised computer which looks after all 
of the "fine details" when programs or data 
are either saved on a disk, or re loaded in­
to the main computer from a disk.

There are actually quite a lot of things 
which have to be done during these opera­
tions. The drive motor has to be turned on 
and allowed to reach its correct speed, the 
record/play head has to be stepped in or 
out to the desired track on the disk, then 
the head has to be "loaded" or brought in­
to contact with the disk, and so on. 
Various signals are fed back from the drive 
to indicate its status, and these have to be 
analysed and acted upon as well.

The main computer could easily do all, of 
these things, but while it was doing so, it 
wouldn't be able to do anything else. So it 
is more efficient to have a separate 
"dedicated" or slave computer to look 
after the details, while the main computer 
gets on with more important things. This 
dedicated slave computer is the "disk con­

troller". Nowadays like the main computer, 
the disk controller is based on an LSI 
microprocessor chip — in this case a 
specialised one.

Q: Wherever floppy disks are used, peo­
ple seem to talk a lot about the "DOS". 
What exactly is a DOS?
A: Actually, "DOS" is just an acronym stan­
ding for Disk Operating System. And a disk 
operating system is simply a machine 
language program which runs on the main 
computer and is designed to look after all 
of the "housekeeping" involved in storing 
information on disks, and then bringing it 
back again.

Most DOS programs consist of a collec­
tion of routines, each of which handles a 
particular job. There will be routines to ac­
tually pass data and commands to and 
from the disk controller, for storage on or 
retrieval from a specified disk; routines to 
keep track of where particular programs 
or data are actually stored on a disk (what 
tracks and sectors, etc); routines which test 
for read/write errors, and work out what to 
do when errors occur, etc; and routines 
which manage-overall operation and inter­
relate with other programs like your BASIC 
intrepreter, for example.

So it is the DOS as a whole which lets you 
save a complete program on a disk in a 
particular drive, simply by typing in an ap­
parently simple command like SAVE 0: 
"FEEDBILL" (to save the program currently 
in memory on the disk in drive 0, and at 
the same time give it the name "FEEDBILL"). 
Similarly it is the DOS which lets you list a 
directory of all the files on a particular disk, 
or copy a file from one disk to another, 
and so on, all with fairly simple "high level" 
commands.

Needless to say, for a DOS to run proper­
ly on a particular computer system it must 
be set up with the necessary information 
as to the number of tracks and sectors per 
disk, whether single or double-density 
recording is being used, what sort of other 
programs are in use, where the basic 
system components like video screen and 
keyboard are located, and so on. Setting it 
up in this fashion for a particular computer 
is described as "configuring" the DOS for 

that system.
A variety of DOS programs have been 

developed for the current breed of 
microcomputers. One of the most widely 
used is CP/M (standing for "Control Pro­
gram for Microcomputers), which was 
developed by a US firm called Digital 
Research". Another one is TRSDOS, 
developed by Tandy Corporation for use 
on their TRS-80 computers. Others are 
available with names like NEWDOS, 
MICRODOS, DBLDOS and VTOS, each of­
fering various features and facilities. Like 
other programs, many have undergone a 
process of continuous improvement; for 
example TRSDOS is now being sold as 
"Version 2.3", while NEWDOS And 
MICRODOS have undergone similar 
revisions.

Q: What is formatting? Why does a disk 
have to be formatted?
A: When a floppy disk comes to you from 
the manufacturer, it is completely blank 
just like a fresh tape cassette. However 
before programs or other information can 
be stored on it, the various tracks and sec­
tors must be "marked out" on it 
magnetically, and provided with identifica­
tion numbering for later use by the disk 
controller.

"Formatting" is simply the operation of 
recording on a disk this basic track and sec­
tor information. Generally at the same 
time "dummy" data is recorded or "writ­
ten" into each of the newly-created sec­
tors, and then "read out" again to check 
that the disk's magnetic coating is satisfac­
tory. This is all done for you by the DOS, in 
response to a simple "FORMAT'' 
command.

If write/read errors are found during the 
formatting, one of two things may occur. If 
there are errors in only one or two sectors, 
the DOS may simply make an internal 
"note" to itself that the sectors concerned 
are flawed, and avoid using them. But if 
more sectors are faulty, it may tell you that 
the disk is unacceptable and should be 
discarded.

Note that a disk which has already been 
used can be reformatted, if desired. But 
when this is done any information which 
was left on the disk is destroyed when the 
new sector identification and dummy data 
is recorded. So before formatting a disk 
which has already been used, you do need 
to make sure that it doesn't contain any 
valuable data.

(Continued on page 143)
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System 80 was just 
for playing games...

Most people think the same way. Personal computers — ho hum. Great for playing 
"Space Invaders" . . . but what else can you do with them?
How would you like to do your 1981 Income Tax return by computer?

AUSTRALIAN INCOME TAX, 1981
YES! You can now use your personal computer to accurately and properly complete your personal 
income tax return!' Austax 81' goes through each vital step of the tax form, making sure you don t 
miss anything! Calculations are done for you — automatically — and you can add, delete or 
change any entry at any time: the program automatically adjusts all the figures to suit!
As far as we know, this is the ONLY program available for the 1981 income tax form, 
written specifically for a personal computer!

Program suitable for form 'S' available June; program for 
'A' form available July. 'AUSTAX 81' Cat X-3762 $29.95

TYPING TUTOR
With our new 'Typing Tutor' program, you can leam to touch type in less than 8 
hours! The computer is your teacher: it will tell you if you are making errors; even 
concentrate on the keys that are giving you problems! And it s so much cheaper 
than doing a typing course! 'TYPING TUTOR' Cat X-3682 $19.95

UNIVERSAL DATA FILE
Catalogue your stamp collection. Or your butterflies. Or recipes. Or even keep 
your club's membership records in order!
Dick's brand new 'Datfile, is an all-purpose data storage and processing 
program. You can store virtually anything you can wnte down in Datfile — and 
then add to it Delete it. Modify it. Sort it. Process it. Extract it or portions of it. In 
fact, you can use 'Datfile' to process information in just about any way you can 
imagine. Disk based. 'DATFILE Cat X-3760 $99.00

SPEED READING COURSE
Time is always pretty short these days: why waste it by taking longer than 
necessary to read? Read everything faster, and with greater comprehension, 
with this unique program. 'SPEED READING' Cat X-3692 $19.95

MUSICAL COMPUTER
AUSTRALIA'S 
FASTEST SELLING

You've always regretted stopping those piano lessons! Now here s your 
opportunity to leam to read music - even though you can t play a note. It will 
teach you all the basics — from note recognition through to tempo.

'MUSICAL COMPUTER' Cat X-3640 $34.95

76 USEFUL PROGRAMS
Loan repayments, interest, mortgages - through to geometry, algebra, calculus, 
trigonometry ... all those things you leamt at school but have long smce 
forgotten. When you need to work something out, let your computer do it for you.

'COMMON PROGRAMS’Cat X-3665 $19.50

AND FOR THE KIDS . . .
A set of three programs designed to help them leam. They leam faster because 
learning becomes FUN! Take your choice of maths oriented, spelling or word 
usage programs. They've all been written exclusively for Dick Smith 
’SCURVE INVADERS' (Basic Maths Drill) Cat X-3694 $9’95 EACH
'HANGMAN/CONCENTRATION' (Spellrng/words) Cat X-3b9b 
■ALPHABET COUNTDOWN/RHYME TIME’ (Manipulating words) Cat x-JOSB 

AND YES . . . you can still use your computer to play 
games - including 'Space Invaders Game .
FOR MORE DETAILED INFORMATION:Askfora

I free data sheet at any Dick Smith store, re-seller or the Mail Order Centre.

PERSONAL COMPUTER . .

OVER 2000 COMPUTERS
SOLD IN SIX MONTHS!
It's not hard to see why! Compare the 
System 80:
It is over $250 cheaper than a similar TRS- 
80 - and offers more features!
Features like a built-in cassette deck & 
power supply. 2 cassette controls instead 
of 1. S-100 bus computability. Built-in video 
modulator (use with any standard TV set!) 
Want to know more about the amazing 
System 80? Ask for free comparison & 
information data: available at your nearest 
Dick Smith store, Mail Order Centre or
Lauthorsied re-seller.

FROM 
ONLY 

$695 
(4K RAM) 

Cat X-4OO3
16K RAM

s750
Cat X-4005

DICK SMITH ELECTRONICS ==£
See our main advert in this issue for our store locations and authorised re sellers



Microcomputer 
News & Products

New Exidy Disk System From Dick Smith

Dick Smith Electronics has announced 
the availability of a new, self-contained 
add on Floppy Disk System for the 
Sorcerer Mark 11 computer. The new 
disk system provides the Sorcerer with a 
high capacity disk storage unit at 
minimum cost. All of the disk controller 
and interface logic is included within the 
unit, together with a power supply, so 
that the system plugs directly into the ex­
pansion socket at the rear of the com­
puter. No. S-100 expansion unit is 
required.

The floppy disk system provides 77 
tracks on standard soft-sectored disket­
tes, using the Modified Frequency 
Modulation, or MFM "double density" 
technique. Total formatted data capacity 
is 308K bytes per disk - sufficient for the 
majority of home and small business ap­
plications. For those who need more 
than a single drive, the controller within 
the unit is capable of handling up to two 
additional drives. 

The Disk system comes complete with
130 ELECTRONICS Australia, June, 1981

a master diskette containing CP/M, the 
industry standard disk operating system. 
The version of CP/M, supplied has been 
specially configured by Exidy Inc to suit 
the Sorcerer and disk combination.

With CP/M, there is a variety of utility 
programs, including a Z80 assembler, a 
linking loader, a debug program and an 
editor. Also provided is a comprehen­
sive manual covering hardware installa­
tion, software functions, and operating 
instructions.

Price of the Sorcerer Floppy Disk 
system is $1190, and it is available from 
Dick Smith Electronics branches and 
resellers in each state.

Also available from Dick Smith Elec­
tronics is new disk driver enhancement 
for the Sorcerer's ROM-based word 
processor package.Ca I I ed 
PPRINT/DSKCITOH, the enhancement 
provides the Sorcerer word processor 
with new features, including the ability 
to save and load word processor files on 
disk and to perform boldface and pro­

portional printing in conjunction with a 
suitable printer.

PPRINT/DSKCITOH is supplied on a 
minifloppy disk together with com­
prehensive documentation. Price is $99 
including tax, and the program runs 
under the Exidy CP/M disk operating 
system on a 32K Sorcerer system with 
two Micropolis quad-density disk drives 
and a suitable printer. It is available from 
Dick Smith Electronics branches and 
resellers in all states.

32-bit 
microprocessor

Intel Corporation recently announced 
the production of prototype versions of 
the 432, a 32-bit microprocessor. Made 
up of three very scale integrated circuits, 
the 432 offers the smaller size and lower 
cost of a microprocessor combined with 
many of the features of a mainframe 
computer. In Fact Intel are calling the 
new chip set a "micromainframe".

The 32-bit microprocessor can address 
up to four thousand million bytes of 
memory, and support a virtual memory 
space of a trillion bytes (a million 
megabytes).

There are almost quarter of a million 
components in the three-chip system, 
more than six times the number of 
devices used in Intel's 8086 16-bit 
processor.

With programming becoming the ma­
jor development cost in any new system, 
Intel have designed the 432 to minimise 
software problems. The microprocessor 
is designed to execute Ada, a new highly 
efficient programming language derived 
from Pascal, and developed on behalf of 
the US Department of Defence to be a 
"universal" real-time programming 
language. In addition, thq 432 hardware 
operates directly on "objects" which may 
be tables of numbers or alphanumeric 
strings. Complex programming opera­
tions can be replaced by instructions 
which manipulate "objects" as single 
data types.

The first version of the 432, a develop­
ment board which can be used in con­
junction with Intel's Intellec system, will 
be available later this year.

Micronews
Continued ►



S Synertek
Ä7 A Honeywell Company___________________

CK ITEMS OF INTEREST!

□

□

Static RAMS
EPROMS
Custom ROMS
SYM-T Single Board Computer
Keyboard terminals, KTM-2 & KTM-2/80 
8K BAS-1 & 8K RAE-1 Resident Assembler 
Editor for SYM-1 ROM Resident

Please send information 
on items ticked. My 
application is: 
□ HOBBY
□ INDUSTRIAL
□ PROFESSIONAL

Name:......

Company:

pP Computer Module, Super-Jolt 
ID 6500 Micro's & peripheral IC's 

□ Low cost/low quantity custom LSI's 
■ □ Industrial systems engineering

Address:

Post 
Code Phone:

ROYEL MICRO SYSTEMS PTY. LTD.
VIC: 27 Normanby Rd., Notting Hill, 3149. Phone 543 5122 
NSW: 1 5/59 Moxon Rd., Punchbowl, 2196. Phone 709 5293

AMUSEMENT MACHINES
WE’RE THE COIN MACHINE INDUSTRY’S SERVICE CENTRE !

FAST ELECTRONIC CIRCUIT 
BOARD REPAIRS AND 
REPROGRAMMING.
SAME DAY SERVICE SEND
YOUR BOARDS FROM 
ANYWHERE IN AUST/NZ/PNG.

FOR SALE
ELECTRONIC PINBALLS 
FROM $299; VIDEO TABLES 
FROM $800; NEW VIDEO 
TABLES FROM $2200; HOME 
PINBALLS FROM $159.

AUTOMATIC 
RECREATION
MACHINE CO PTY LTD

PHONE, WRITE OR CALL FOR COMPREHENSIVE 
PRICE LIST

31 WATLAND ST, 
SPRINGWOOD, QLD

PHONE (07) 208 8333. TELEX 44658

COMMODORE 
AND 

MICROPRO 
DESIGN

JOIN FORCES!
MicroPro Design is now able to offer 
the Commodore microcomputer 
sytems at prices you can afford! We 
specialise in the design and manufac­
ture of custom microcomputer equip­
ment and have turned our efforts to 
the CBM and PET.
Besides having the full range of stan­
dard Commodore products available, 
we can offer interfaces to allow virtual­
ly any piece of equipment to be con­
nected 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 converters, digital 
inputs and digital outputs for industrial 
control, monitoring and data acquisi­
tion. Programs for the MicroCon can 
be created in the CBM and loaded 
down the IEEE 488 bus into the 
MicroCon for execution.
A few of the current devices now 
available for use with CBM and PET:

SAVE
$726 on a 16K Computer, “Commodore Pet”. 
Purchase your 16K computer for $999.00.

BASF DISKETTES

57." $4.70 10 to 100; $4.30 over 100.
8" $5.70 10 to 100; $5.30 over 100.

COMPONENTS
4116 RAMS $4.00.
2114 RAMS $3 00.

SPECIAL 4116 RAM OFFER
8 Quality 4116 l/C’s $25.00.
16 Quality 4116 l/C’s $50.00 

Many other discount prices available.

One PROM programmer for
CBM user port S4OO
Barcode reader large quan­
tity discounts $870
IEEE488 RS232 interface $320
IEEE488 Centronics interface $250
IEEE488 Microcon interface $150
Diablo daisy wheel printer $3000
Diablo WP printer (with 
interface) $3500

2708 EPROM $6.00 
TMS 2716 1 6K Bit Eprom $25.00 

555s Timer 10 $2.90.
71488 RS232 Quad Driver $0.99.
71489 RS232 Quad Driver $0.99.

ATTENTION
Sorcerer & TRS 80

Pet — Compucolour — North Star — Apple Owners. 
LET THE HARDWARE SPECIALIST LOOK AFTER YOUR MACHINE.

systems
■ PTY LIMITED

284 Union Road, 
Moonee Ponds, Vic, 3039. 
Tel: 375 2144.

Above prices include all cables and 
connectors where applicable but 
do not include sales tax. (Dealer en­
quiries invited.)
Write or call for prices on all the 
Commodore equipment.

MicroPro Design 
Pty. Ltd.

PO BOX 153, NORTH SYDNEY, NEW 
SOUTH WALES, 2060, AUSTRALIA.
SUITE 205. WENTWORTH HOUSE, 
6-8 CLARKE ST., CROWS NEST, 
NSW, 2065. PHONE: (02) 438 1220.
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Hanimex acquires ZAP
Importer/distributor Hanimex has ex­

panded its business and office equip­
ment areas with acquisition of the non­
component operation of Sydney-based 
Zilog distributor Zap Systems Pty Ltd. 
Hanimex will be able to offer Zilog com­
puter products through its network of 
more than 50 dealers and direct 
representation in all capital cities.

The move follows recent Hanimex ac­
quisition of Casio and NEC product lines 
in other areas of business communica­
tions and automation. The acquisition 
also gives Hanimex the Australian 
•distributorship of Sanders printers, which 
are often coupled with Zilog's word pro­
cessing systems.

Mr Brian Love, general manager of 
Hanimex's business equipment division, 
said of the move "I believe the small 
business computer marketing race will 
be won by marketing companies, not by 
purley computer companies".

Low cost hard disks
The Quantum 2000 family includes 10-, 

20-, and 30-megabyte Winchester disk 
drives in an 8-inch floppy sized package. 
Interface, power supply and mounting 
requirements are fully compatible with 
the Shugart SA 1000 hard disk drives and 
industry standard floppy drives. An op­
tional intelligent controller board is also 
available.

Quantum drives are distributed by 
Mostyn Enterprises, PO Box 134, 
Rydalmere, NSW, 2116.

Telecom approval for Tekronix Data 
Common ¡cations Tester.

Tektronix Australia recently announced 
that it has gained Telecom approval for 
the use of its new 834 Data Communica­

tions Tester on Telecom lines. Announc­
ing the decision, Tektronix Regional sales 
Manager Mr Ron Milton said "We are 
delighted at this new development. The 
834 has already proved itself as an ex­
tremely popular troubleshooter in data 
communications networks since its in­
troduction last year. Being able to con­
nect it directly to Telecom lines will fur­
ther enhance its usefulness".

Tektronix Australia are at 80 Waterloo 
Rd, North Ryde, NSW, 2113.

Amtron Tyree has 
‘BYTEWIDE’ Memory

Mostek Corporation is currently pro­
ducing a series of static RAMs designed 
to be completely compatible with 
popular standard ROMs and EPROMs. 
Presently available is the MK4118 1K x 8 
RAM and the MK4802 2K x 8 RAM. In ad­
dition to providing the convenience of a 
byte-organised memory on a single chip, 
the new parts are pin-compatible with 
the 2758, 2716, 2732 and 2764 EPROMs.

With the use of the Mostek chips 
memory boards can now be designed to 
accept any mixture of RAM and/or 
EPROM. By using EPROM devices for ad­
dress decoding and a couple of wire 
links a "universal" memory board can be 
created on which both page boundaries 
and memory type can be varied at will. 
One board design can thus be used in a 
wide variety of applications.

Also available from Amtron Tyree Pty 
Ltd is a flat cable version of the Ampenol 
57-series ribbon connector. The connec­
tor is currently available in 36-and 

50-way versions, with 14 and 24-way 
coming soon. Features include spring re­
taining latches (20,000 Insertions or 
withdrawals) and simple termination to 
0.050in flat cable. The 57F-series of con­
nectors is completely interchangeable 
with 57-series solder or insulation­
displacement type connectors, and the 
50-way version is compatible with the 
1EEE 488 bus.

For further information contact Amtron 
Tyree Pty Ltd, 176 Botany Rd, Waterloo, 
NSW, 2017.

Big market for process 
control equipment

The increasing speed and complexity 
of modern manufacturing processes re­
quires the use of sophisticated control 
equipment to monitor, adjust and record 
wide range of date. When combined 
with advances in computer technology 
and the growing need for quality con­
trol, this will give a major boost to the 
computerisation of manufacturing 
operations, says Predicasts Inc, a US­
based business information group.

"Process Control Equipment", a study 
of the US market recently released by 
Predicasts Research Croup, sees large in­
dustrial plants controlled by a hierarchy 
of large central computers and 
dedicated micro and minicomputer 
devices. Measurement and display 
devices will continue to dominate the 
market, but programmable controllers 
will be the single fastest-growing pro­
duct, increasing at over 22% a year, the 
report states.

Unlike traditional computers, process 
controllers must operate in factory en­
vironments and be able to stand ex­
tremes of temperature and vibration. 
Ease of programming, and falling prices 
made possible by volume production 
will also be major considerations in the 
acceptance of automatic control equip­
ment. Predicasts see shipments of
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FOR THE GOURMET OUR BREAD & RUTTER LINES THIS MONTH'S SPECIAL

COMMODORE COMPUTERS
The range starts with the PET (illustrated) at under 
$1,000 for personal use,-through to complete 
business sytems. We have a wide range of software 
covering Business, Education, Application and 
Entertainment.

TRIO TEST 
INSTRUMENTS

CS-1560AII $650 including 
probes and tax.

Other lines include:
B & K Test Gear 

TRENDCOM Printers 
PLESSEY 8, ETONE Speakers 

MOTOROLA Tweeters 
MOTOROLA KSN 1001A 
KSN 1025A

$13.00ea
$25.00 ea

TRIO CS-2100 *♦
OSCILLOSCOPE«

Features:
100MHz bandwidth — 1 mV/div sensitivity 
— 4 Channel/8 trace — 2ns/div sweep 
speed — 1M or 50 input imp — Delayed 
Sweep multiplier — Electronic switching, 

etc, etc_ Prices include delivery

DIBLE LECTRONICS 50 PARK STREET, ABBOTSFORD, 3067.
PHONE: (03) 41 5708.

bankcard
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HARDWARE
KIT DESCRIPTION PRICE

S/O9 6809 Computer w/128K Memory............. S345O.OO
/O9 6809 Computer W/56K Memory................ S176O.OO
6540 Printer 132 characters............................... S235OOO
S/OO 8/09 W/O Process/Mem card................ 8730.00
DT-8O12" Terminal w/monitor............................... 8985.00
8209 Terminal w/monitor...................................81050.00
8212 12” Terminal w/monitor.................................. 81175.80
DT-5 2 double track double density 1-9 MB . . . 81950.00 
DMF2 Disk System w/2.5m Capacity................ 82750.00
D5-2 double side/double density 72OKB............. 81395.00
CDS-1 Winchester Hard Disk System................... $483500
MP-O9A 6809 Process/Board (Assem)................ $22500
D5-2 double side/double density 72OKB............. 5139500
3809 128K Memory Expansion for S/O9............. $2305.00
MP-LA Parallel Interface............................................$65.00
MP-L2 Dual Parallel Interface...................................S135OO
MP-N Calculator Interface.........................................S99.5O
MP-QP Circuit Board for SP-3 (assembled)............. $78.00
MP-R Eprom Programmer.........................................$119.50
MP-S Serial Interface..................................................$65.50
MP-SA Serial Interface (Assembled)...................... $78.00
MP-S2 Dual Serial Interface..................................... $135.00
MP-SX Serial Interface Expansion S27.5O
MP-T Interrupt Timer................................................. $99.50
S-32 Universal Static Memory Card...................... S125OO
MB 6809 Mother Board........................................... S148.5O

SOFTWARE
ASMO9 Optimizing Assembler (5” or 8")................ $110.00
Flex 09 ver. 2.6:5 w/manual..................................... S38.5O
Inventory Program................................................. SHO.OO
Mail List Program ................................................. $110.00
Word processing Editor & Text processor S165.OO
Word Processing Editor   $110.00
Text processor...........................................................$82.50
SP-O9-2 Text Editing System..................................... S55.OO
SP-O9-3 Mnemonic Assembler............................... $55.00
SP-O9-4 Basic..............................................................$82.50
SP-O9-5 Debug Package.........................................S82.5O
SP-O9-6 Extended Basic.................. $110.00
SP-O9-7 Standard Precompiler . $55.00
SP-O9-8 Extended Precompiler S55.OO
UniFLEX Multi-tasking BASIC S15O.OO
SP-O9-1O Sort/merge .................................. S82.5O
SP-O9-11.......................................................................$82.50
I I ■»- ‘ UniFLEX - $495.00
I rj/i Prices ex Sydney

PRICES SUBJECT TO ALTERATION 
EXPORT PRICES UPON APPLICATION

ALL HARDWARE PRICES PLUS 15% ST WHERE APPLICABLE

D-5 Two double sided, double 
density, 5" disk drives with a total 
on line capacity of 720,000 
bytes of data. Includes cabinet, 
power supply, connecting cable 
and controller. Controller will

DT-5 Double track density version 
of the D-5. The DT-5 uses two 96 
track per inch drives to provide an 
on line capacity of 1,400,000 
bytes. Includes cabinet, power 
supply, connecting cable and

operate up to four drives. This is 
an ideal disk system for small 
stand alone word processing 
systems, or for businesses that 
do not work with large 
inventories.

controller. Controller will operate 
up to four drives. This is a disk 
system with enough capacity to 
include small inventories of up to 
1,000 items, plus the usual 
business package of general

DMF-2 Double sided, double 
density, dual eight-inch disk 
system with an on line capacity of 
2,400,000 bytes. Our "top of 
the line” disk system features a 
DMA type controller for fastest 
possible data transfers This drive 
was designed for larger 
businesses and multi user 
installations. The DMF-2 will 
provide the fast operation 
necessary for systems running 
multiterminals under the UniFLEX 
operating system. Complete with

a heavy duty 1/8-inch metal 
cabinet, power supply, 
connecting cable and controller. 
The controller will operate up to 
four drives.

171/2 x 5 x 21 y2
— 53lbs. . . $2750.00

DMF2

SWTPC BUSINESS SOFTWARE: ACCOUNTS RECEIVABLE, 
GENERAL LEDGER, INVENTORY, PAYROLL, MAIL LIST 

AND MANY OTHERS.

cimix
HARDWARE
32K Static Ram Board.................. $580.00
16K Static Ram Board
Expandable to 32K..........................$368.00
6809 Plus CPU Card....................S532.OO
5/8 Single Density Controller 
Board................................................$249.00
5" Double Density Controller 
Board................................................ $383.00

South West Technical Product Corporation

Suffi!
(COVERING AUSTRALASIA)

7a BURTON STREET, DARLINGHURST, N.S.W. 2010.
P.O. BOX 380 DARLINGHURST N.S.W. 2010. PHONE (02) 357 5111
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US—made process control equipment 
climbing from $4.3 billion in 1979 to $26 
billion in 1975, with major markets in 
Japan, Canada and the Middle East.

"Process Control Equipment", an 
83-page report, is available from 
Predicasts Inc 11001 Cedar Ave, 
Cleveland, Ohio, 44106, USA.

ZX-80 Invaders
Melbourne House Publishers recently 

sent us a copy of "Super ZX80 Invasion", 
a Space Invaders game for the 1K version 
of the Sinclair ZX80 Invasion", is a mov­
ing graphics game, with three levels of 
play, "from easy to dangerously dif­
ficult". At the conclusion of one game 
the program will automatically reset and 
challenge you again.

The program is written in Z80 machine 
code, which allows continuous, flicker- 
free action on the screen.

As a bonus the cassette also has a 
more sophisticated 2K version of In­
vaders on the other side, with more 
aliens, more laser bases, and 50 speeds 
to choose from. Each program is record­
ed twice on the cassette and full instruc­
tions for setting up the cassette recorder 
and loading the program are included in 
the package.

Super ZX80 Invasion costs $19.50 and 
our copy came from Melbourne House, 
Suite 4, 75 Palmerston Cres. South 
Melbourne, Vic, 3205.

APPLE AND NORTHSTAR COMPUTER BUYERS 
APPLE AND NORTHSTAR COMPUTER OWNERS

COME TO COMPUTER COUNTRY
AT COMPUTER COUNTRY — We have always believed our customers are entitled to quick delivery 
and total and comprehensive after-sales service and advice. We have based our whole business on 
providing quick and efficient delivery and professional after-sales support. So if you are thinking of 
purchasing a microcomputer system or adding to the one you already have, make a good investment 
— invest in a little bit of time to talk to the professionals at Computer Country. Remember the quality 
of the after-sales hardware service and continual after-sales software and hardware advice you get 
is just as important as the price of the system you buy. Come and have a chat with the professionals 
of Computer Country just once and you’ll realise how much help we can be in enabling you to get the 
most out of your microcomputer system.
Computer Country stocks a wide range of microcomputer hardware including the Apple. Northstar. 
Commodore, Texas Instruments, NEC, Impact data and many more We carry a wide range of 
software for many systems including the TRS-80. We can also help you in customising software for 
your specific application.
Our service department not only completely backs up all hardware purchased from us. but invites 
enquiries from those who have purchased elsewhere and have hard-fo-fix problems.

MAKE A SMART MOVE — COME TO
COMPUTER COUNTRY

338 QUEEN STREET, MELBOURNE 3000, VICTORIA
(03) 329 7533

(Authorised Apple Service Centre)
, _ _ _ 600 Old Cleveland Road
In Queensland Contact: COMPUTER CITY Camphill, Brisbane, Qld

(07) 398 6759

• Enquire now about our National Adventure Tournament

Vector Graphic Inc has introduced a 
business computer system with Win­
chester hard disk storage. The new Vec­
tor 3005 system includes a 14cm 
5-megabyte Winchester disk, a 630 
kilobyte double-sided, quad density flop­
py disk, a Vector-3 computer, aisplay 
terminal and keyboard, and with a range 
of Vector software.

Both the Winchester and the floppy 
disk are controlled by a board which in­
cludes error-correction capabilities. The 
board automatically corrects up to five 
erroneous bits of data in every 256 bits, 
eliminating errors due to disk contamina­
tion or aging. Both disks have a track-to- 
track access time of 3ms, and are hous­

ed in a compact cabinet which sits 
beside the 3OO5's display terminal.

All Vector Graphic software, including 
the recently-announced Memorite 111 
advanced word processing package and 
Execu Plan financial planning system 
operate on the Vector 3005. Software 
provided includes the CP/M operating 
system, SCOPE editor, a debugger and 
assembler, and Microsoft basic 80.

The Vector 3005 is well suited to use in 
accounting, insurance, financial con­
sulting and other small business which 
need the storage capacity provided by 
the hard disk. The sealed disk unit also 
allows the system to be used in a factory 
or other harsh environment without risk­
ing loss of data.

More information on the Vector 3005 
system is available from Vector's 
Australian distributor, Dicker Data Pro­
jects Pty Ltd, 31 Cawarra Rd, Caringbah, 
NSW, 2229.

Multilingual Computers
Zeda Computers International Ltd 
recently announced a programmable 
character set for the Zeda 580 and 520 
microcomputer series which allows the 
use of foreign languages or customised 
graphics characters. The Zeda 120 Pro- 
gammable Character Generators allow 
all 128 video characters in the Zeda 580 
and 520 computers to be modified to 
adapt to multilingual or detailed graphics 
applications.

Characters are loaded into a program­
mable character RAM through the aux-

Micronews
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In the world of . 
personal computers« 
there is just one ◄ 
that is known as , 
the best: the PET

NOW *

¡
, $999.

The Commodore PET has become the 
standard for the Personal Computer 
Industry.

The Pet is completely integrated, 
with the processor, memory, 
keyboard and visual display unit 
contained within a robust housing, 
allowing easy transportation with no 
interconnecting cables necessary. In 
order to retrieve and save your data 
and programs, a storage device is 
used which operates like a cassette 
recorder, with your information 
recorded reliably on standard 
cassettes. The PET has 16k bytes of 
RAM. Optional equipment permits 
expansion to 32k. Also, it has 14k bvtes 
of ROM.

The Pet communicates*in BASIC— 
the easiest computer language. Easy 
to learn and easy to use, BASIC has 
now become the standard for personal 
computers, with literally thousands of 
programmes available. The PET is 
also programmable in machine 
language, allowing more efficient use 
of the system.

The full-size keyboard is capable of 
producing letters, numbers and 
graphic symbols. Upper and lower 
case is standard. Characters appear 

on the screen in a pleasant green 
colour designed to reduce eye fatigue 
and may be displayed in normal or 
reverse print.

PET’S IEEE-488 Bus- just like 
11.P.'s mini and full size computers — 
permits direct connection to over 200 
pieces of compatible equipment such 
as counters, timers, spectrum 
analysers, digital voltmeters and 
printer plotters from H.P.. Philips, 
Fluke, Textronix and others.

The full range of Commodore Disk 
Drives and Printers are plug­
compatible with the PET and a 
comprehensive range of cassette and 
disk based programmes are available 
through the extensive network of 
Commodore Dealers.
APPLICATIONS

The Commodore PET is a creature 
of many faces. Its applications are 
limited only by the user’s 
imagination.

The future of the PET is virtually 
unlimited; its present capabilities are 
already many and impressive. As a 
personal computer, the PET can 
teach languages and mathematics: 
play games; create graphic designs; 
store meal recipes and change 

number of portions; maintain 
budgets, personal records and 
checkbooks; operate appliances and 
temperature controls.

As a management tool, it delivers 
the information the executive needs, 
in the form he can use, and available 
to him alone. Trend analyses charts 
and graphs can be almost instantly 
available.

The professional may use the PET 
for maintaining appointment 
schedules, recording income and 
expenditures and filing all the 
specialized information and forms he 
may need to make his work more 
efficient— from medical records for a 
doctor to income tax computations for 
an accountant.

The engineer, mathematician, 
physicist, has a tool far superior to the 
very best programmable calculators 
yet developed... at a cost that is 
comparable...and with almost infini­
tely greater versatility.

And the businessman has a 
computer that can maintain 
inventories, keep payroll records, 
operate accounts payable and 
receivables, issue cheques and handle 
correspondence.

Commodore PET 4016 Computer 
Technical Specifications.
Computer/Memory
Read/Write Memory (RAM) 16K bytes 
available to ihe user.
Read Only Memory (ROM) 14K bytes in total, 
divided into:
8K BASIC interpreter available immediately 
you turn on your PET.
5K Operating System
1 K Test Routine
The 6502 micro-processor chip makes the PET 
one of the fastest and most flexible BASIC 
systems. Significant features of Commodore 
BASIC are:
• 960 simple variables
• 960 integers
• 960 string variables
• 960 multi-dimensional array fields for the 

above 3 types of variables
• Up to 80 characters per program line with 

several statements per line
• Upper/Lower case characters and graphics 

capability
• Built in clock
• 9-digit floating point binary arithmetic
• True random number generator
• Supports multiple languages: machine 

language accessibility
Keyboard
74-Key professional keyboard.
Separate calculator/numeric pad.

Upper-case alphabetical characters with shift 
key to give 64 graphics characters.
Can be set for lower case and shifted upper case 
characters.
Screen
40 characters wide by 25 lines (1000 characters 
in 8 X X dot matrix).
2 3 cm screen phosphor screen.
Brightness control.
64 ASCII plus 64 graphics characters.
Blinking cursor with full cursor control, 
including programmable control.
Screen editing capabilities
Full cursor control (up. down. left, right).
Character insert and delete.
Reverse character field
Overstriking.
Return key sends the entire line to the CPU 
regardless of cursor position.
Input/Output
8 bit parallel input/output port.
IEEE-488 Bus (HP-1 B and I EC Bus) allows up 
to 12 other peripherals to be connected 
Two cassette ports.
Video signals for additional displays.
Serial output port.
Technical Data
DimensionsHeight 355 mm (14"). Width 
419 mm (16.5"). Depth 185 mm (18.5"). Ship­
ping Weight 20.9 kg (46 lbs).
Power requirements 240V ± 10’v. Frequence 
50 Hz. Power 100 Watts

Commodore BASIC
APPEXD

BACKUP

GOSUB..RETURN STOP SP(

LEFTSIF..THEN SYS

CLOSE IX PUT VERIFY RIGHTS

CLR INPUT • WAIT Ml DS

CMD LET CURS

COLLECT LIST SGN ASC

COMAT LOAD I NT LEX

CONT NEW ABS VAL

COPY OX..GOSUB SQR STRS
DATA OPEN SIN Tl

POKE COS TIS

DEF/FN PRWT TAN ST

DIM READ ATX DS

DIRECTORY RECORD LOG DSS

I) LOAD REM EXP

DOPEN RENAME AX’D —

DSAVE RESTORE OR *

EXI) RUN XOT /

FOR/NEXT SAVE TAB

GET SCRATCH POS 7T

For details of vour local dealer send to: Commodore Information Centre, Box 336, Artarmon, NSW 2064. Australia. Phone (02) 437 6296
Mlvl 469



NOW^^^ 
Sorcerer
Mkll with 32K BAM 
at no extra cost!
Yes! With every 16K Sorcerer computer, 
we now include at no extra charge, an 
additional 16K of RAM! Here's your 
chance to buy the superb Sorcerer, and 
save money at the same time.

Plus these other winning 
features:
• Unbelievable graphics capabilities.
• Expandable to 48K on board.
• Interchangeable ROMP ACS™ for incredible 

versatility.
• Built-in 4K ROM resident monitor.
• Built-in serial and parallel ports - standard!
• 2 cassette control ports - both with motor control!
• Economic disk storage now available (optional) 

with Exidy's new EDS - floppy disk subsystem
(does not need expansion interface)/

DICK SMITH 
Electronics

J

BOMPACS™ 
makes Sorcerer 
uniquely versatile
Plug-in ROMP ACS™ change the
Sorcerer into a dedicated processor: 'A 
with instant change back again!
ROMPACS available include Word Processor Pac, 
Development Pac, EPROM Pac. Ask for details at 
your nearest store.

all this$l VAC for only AOvU
* X-3002

See page 140 
for this exciting system.

and including 32K 
memory and standard 
BASIC ROMPAC™

SEE OUR OTHER ADS FOR 
FULL ADDRESS DETAILS

DSE9S9RB
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Phil Gleeson joins Applied Technology

iliary parallel port of the Zeda 580 or the 
Centronics printer port of the 520 series. 
The Zeda 120 is installed inside the 
cabinet of the computer, and all 
necessary cables and connectors are 
provided.

Software available includes a character 
editor to allow the design of customised 
characters and a standard English 
character set on diskette. In addition a 
software package called Lingual can be 
combined with the Character Generator, 
allowing any foreign language print 
wheel available for the NEC Spinwriter to 
be used for multilingual word processing

For further information contact Zeda 
Computers International Ltd, 1662 West 
820 North Provo, Utah, 84601, USA.

Z8000 Development 
System uses UNIX

A Z8000-based multi-user develop­
ment system designed to take full advan­
tage of the Unix operating system has 
been announced by Zilog Inc. The Z-LAB 
8000 Programmer's Development 
System is capable of supporting up to 16 
users, and runs the Zeus operating 
system, Zilog s enhanced version of the 
Unix system. It can be used to develop 
code for all Zilog CPUs, the 8-bit Z80, 
the 16-bit Z8000 and the Z8 single chip 
microcomputer.

Phil Gleeson has been appointed 
General Manager of Applied 
Technology. Phil is well known to elec­
tronic enthusiasts Australia wide and has 
had extensive experience with Dick 
Smith Electronics over the past seven 
years.

Announcing the appointment, Owen 
Hill, Managing Director of Applied 
Technology, stated that Phil's experience 
would greatly benefit the organisation 
and the customers. Applied Technology 
has become a leader in the micro­
processor field and with the recent 
growth in the industry, more outlets 
would be required. The expansion 
program and development of new 
product marketing will be Phil's specific 
responsibilities.

The Z-LAB hardware is based on the 
6MHz segmented Z8001 CPU. The 
system supports up to 1.5 megabytes of 
error-correcting memory, and uses 24 
megabyte 20cm Winchester disk drives. 
The CPU board also contains eight serial 
I/O ports with programmable baud rates.

According to Bill Carrico, director of 
components marketing, the Unix system 
was selected for the Z-LAB 8000 to 
answer the need for increased program­
mer productivity. "The UNIX system was 
designed specifically for software 
development and text processing. It has 
a large user base and a large software 
base of development related applica­
tions ... Zilog added file-access controls, 
a system generation capability and a full 
screen-oriented editor. The resulting 
ZEUS operating system is the optimum 
programmer's environment."

ZAP System Pty Ltd, 51-53 Chandos St, 
St Leonards, NSW, 2065, are the 
Australian distributors for Zilog 
products.

New products from 
Commodore

Following a visit by the directors to the 
USA and UK, B. S. Microcomp has ac­
quired the Australian distributorship 
rights to a number of products related to 
Commodore mirocomputers. These in­
clude DMS — a powerful Data Manage­
ment System for all disk-based Com- 

| modore systems — high resolution 
i graphics hardware and software for both 

40-column and 80-column machines, 
। and the "Programmer's Toolkit'' 

enhancement to Commodore Basic.
Also available from B. S. Microcomp is 

an RS232 Test Set, designed for testing 
all types of RS232 interface circuits.

Bill Saunders of B.S. Microcomp took 
the opportunity to visit the 6th West 
Coast Computer Faire in San Francisco,

and reports that the major 
developments in the microcomputer 
scene over the next year will involve 
hard disk technology and the advent of 
Japanese microcomputers. Microcom­
puter net-working also promises to be an 
expanding area.

Commodore are now manufacturing 
their long-awaited VIC (Video Interface 
Computer) at their Santa Clara plant,

Micronews
Continued ►

We have a COMPLETE range of DISK and 
TAPE-based SOFTWARE and PERIPHERALS 
for the SORCERER including:
• OUR EVER-POPULAR MOD 1.01 BASIC 

MODIFICATION
•CPM 2.2 OPERATING SYSTEM
• ACCOUNTANCY PACKAGES, WORD­

PROCESSORS, GAMES, UTILITIES, LANGUAGES, 
APPLICATIONS PACKS

• DISKS. PRINTERS. VIDEO MONITORS. MEMORY 
EXPANSION. PAPER. CASSETTE TAPES etc, etc.

— in fact everything for the SORCERER (or any 
CP/M Micro). And if we don't have it in stock, 
we know where to get It — FAST!
Phone or write for our FREE catalogue TODAY.
PO Box 364, Edgecliff, 2027. Ph: (02) 33 4536.
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You could pay $10,000 
for a word-processor! 

Ours will cost you just $4,000 
and it’s a computer as well.

You probably already know the benefits of installing a 
word-processor. And you know they cost around 
$10,000. They did until K&L’s System 140. Foraround 
$4,000, System 140 will outperform many units 
costing far more. In addition, because it is a micro­
computer and notjustan intelligent typewriter, it has 
the flexibility to do your accounts, by simply adding 
the right software option.
Here are some of the System 140 word-processing 
features:
• Standard keyboard and 640 character display. 70 
pages per diskette, 80 character/sec bi directional 
printer.
• So simple, even the boss can use it.
• Rapid text entry. Automatic wordwrap; insert 
document from another file; tabulator functions; 
glossary, for fast entry of frequently used phrases.

• Powerful editing; insert/delete; global search and 
replace; move para.
• Comprehensive formatting: width margins, page 
length, page numbering, justification and centring.
• Full mail-merge facilities; multiple copies of a 
document can be printed with variable information 
inserted from another file at any point in the 
document (names, addresses, account balances, 
etc.).
• On-site service contract and warranty available.
Like to know more - contact Vic Kaufmann.

COMPUTING SYSTEMS
385-387 Bridge Road, Richmond, 3121.

J Tel: (03) 429 2122.
’Plus sales tax where applicable.

O&M/KLR003

MICROCOMP ANNOUNCES RS232 TESTSET BREAKTHROUGH
The RS232 TESTSET is a small hand held device that connects inline with the interface cable, the terminal, or the modem and monitors the line 
signals. The TESTSET passes all 25 lines through and so can be left connected without affecting communications. It is completely portable as no 
batteries are required since power is derived from the interface signals. Each indicator circuit is current limited to meet the requirements of the 
RS232 INTERFACE STANDARD. Also the voltage range for activating the bright red LED display corresponds with this standard and thereby 
reduces troubleshooting to a “GO-NOGO” problem instead of trying to measure active signals to determine voltage levels. Seven of the most 
commonly used signals (pins 2, 3. 4, 5, 6, 20 or TD, RD, RTS, CTS, DSR, DCD, DTR) and an eighth “TEST” pin are connected to the LED 
indicators. The latter pin can be jumpered to any of the 25 lines and thereby permits any one of the remaining RS232 signals to be chosen for 
simultaneous monitoring. One 2-pin and one 3-pin jumper is included. PRICE: Approx $150.00

SYBEX Publications
Microprocessor Lexicon: .............
6502 Games:.................................
6502 Applications Book:.............
Programming the 6502:...............
The CP/M Handbook (with MP/M)»

BOOKS GALORE
$ 5.00 
$16.00 
$16.00 
$16.00 
$18.00

OSBORNE McGRAW-HILL Publications
6800 Assembly Language Programming:...........
Apple II User’s Guide:............................................
PET/CBM Personal Computer Guide:..................
Z80 Assembly Language Programming:.............

$13.00
$19.00
$19.00
$19.00
$24.00. Z8000 Assembly Language Programming:.........

PRINTOUT Magazine — a Commodore dedicated publication — Yearly Subscription commencing January, 198T $45 00 
MANYOTHER BOOKS ARE HELD IN STOCK - THIS IS ONLY A VERY MINOR- SELECTION - VISIT OR CALL FOR COMPLETE LISTS.

FEAST YOUR EYES ON THESE COMMODORE GOODIE
HIGH-RESOLUTION GRAPHICS PACKAGE COMPLETE — for 2000 Series 8K PETS

AND THE LATEST
PROGRAMMERS TOOLKITS

DISK-O-PRO (Toolkit enhancement): 
COMMANDO

for 3000/4000 Series 16/32K CBMS......................................................
— for 8000 Series CBMs............................................................
- for BASIC 1.0 Old RÖM PETS..........................................
- for BASIC 2.0/4.0 PETS/CBMS..............................................................
— requires Programmers Toolkit, any 40 column screen. BASIC 2.0. . .
- for any BASIC 4.0 PET/CBM...................................................................

$529.00 
$587.00 
$660.00
$ 
$ 
$ 
$

75.00
50.00
96.00
96.00

All prices quoted are correct at time of printing. Prices are exclusive of Sales Tax @ 15% where applicable. Mail Orders via Cheque/Bankcard 
accepted — please specify your system. Please add $1.50 per item for all Victorian mail orders and $2.50 per item for all Interstate mail orders.

--------- ;------------------------------------- ,-------

eícfTídw
MICROCOMPUTER SYSTEMS DESIGNERS

B.S. MICROCOMP
4th Floor,
561 Bourke Street, 
MELBOURNE, 3000.
Tel: 614-1433/614-1551.

pa

138 ELECTRONICS Australia, June. 1981



COMPSOFT Microcomputer Services 
lets you add computer power 

— a board at 
a time...

...with these 
new, easy 
to buy 
options
— versatile, simple but powerful 
to suit all OHIO SCIENTIFIC, SYM, KIM & AIM USERS
You can now expand your system at an incredible 
low price and add new boards as you need them.
The heart of our system is the 8 SLOT MOTHERBOARD

(shown above). It will allow you to add all the 
boards mentioned below and many new ones currently 
underdevelopment.

NOW YOU CAN HAVE A 48K RAM/ROM DUAL 5W’ or 8” DISK SYSTEM 
FOR AN INCREDIBLY LOW PRICE

(For 8k RAM board without connector, less S4i

8 SLOT MOTHERBOARD Blank PC board S 26
Full address and data bus buffering Kit S 62
8 free slots & on-board regulator Assembled & tested S 80

8k RAM BOARD with connector Blank PC board S 20
This board can be fully interfaced to any Kit S 90
system without requiring a motherboard Assembled & tested S112

• 8k EPROM BOARD
(Does not include EPROMS)

• VIA/PIA I/O BOARD
Provides 32 lines of parallel I/O

• FLOPPY CONTROLLER

• CONNECTOR CABLE

• FLOPPY CABLE
2114 s LOW POWER STATIC RAM

BASF FLOPPY DISKS. 5’4
BASF FLOPPY DISKS. 5’4
BASF FLOPPY DISKS. 8
BASF FLOPPY DISKS. 8

Blank PC Board S16 
Kit S 28

Assembled & tested S 42
Blank PC Board S 17 

Krt S 47
Assembled & tested S C3

Blank PC board $ 20 
Kit S 56

Assembled & tested S 76

S 15

S 12 

ea S 2 95 

ea S 4 40
Box of 10 S 40 00 

ea S 4 80
Box of 10 S 44 00

SUPERBOARD CASES $ 35 00

POWER SUPPLY s 50.00

SUPERBOARD SERVICING MANUAL $ 12.00

C4P SERVICING MANUAL b 22 00

B/WT.V MONITORS S135 00

M.Pi B51 5’4 DISKDRIVES S295.00
DABUG III — on screen editing — single key basic, etc.

PASCELF — the world s smallest Pascal type compiler, only 4k long.

All prices are ex-tax and subject to change without notice.

MICROLINE 80 PRINTER S 730
SUPERBOARD Il s S395 
ex stock

COMPSOFT MICROCOMPUTER SERVICES
235 Swan Street, Richmond, Victoria, 3121. Telephone 428 5269. CM



System 80, TRS-80, Sorcerer & other computer
owners...

^’thbstoraobTWICE THEJ»

=' $1378

DRIVE!

Cat X 3208

Micropolis"' quality for use with your System 
80, TRS-80 etc. Just connect to your 
system expansion unit via a daisy chain 
cable.

& it costs less!
look at these figures
THE TANDY DISK DRIVE
The Tandy disk drive with 35 tracks gives 87.5K of storege and costs 
$699. If you want approximately the seme storege es the Dick Smith 
Micropolis' then you will need to spend:

THE DICK SMITH/MICROPOLIS "
Th. Dick Smith Micropolis' hot 77 tracks with 2.5K psr trock giving s 
grand totsl of 192.SK of storage on one diak drivs. That is more 
than TWICE tha storage capacity for a lower prlcel

DICK’S 
TOTAL $649

OR TWICE AS MUCH STORAGE AGAIN 
IF YOU GO TO DOUBLE DENSITY!

^^SAVË
ON DISK STORAGE $700^^

SEW EXIDY QUAD DENSITY DRIVE _____  
DOESN’T NEED AN EXPANSION UNIT - 
YET COSTS ONLY $| 1 0000
Soft Sector Quad Density (308K bytes/disk) formatted Cat X-3220 
• Provision for add-on drive • Complete with system 
software/utilities including DOS (worth around $1501).

DICK SMITH O 
ELECTRONICS

SEE OUR OTHER ADVERTISEMENTS 
IN THIS MAGAZINE FOR STORE 

ADDRESSES. PHONE NUMBERS.
POSTAGE ETC
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New VDU from Anderson Digital
Microcomputer
News & Products >

together with a single disk drive and IBM 
format dual 8" disk drive. A 64K memory 
expansion board for the 8032 machine is 
also in production. All these products 
will be available in Australia shortly.

B. S. Microcomp are on the 4th floor, 
561 Bourke St, Melbourne, 3000

Microcomputer used in 
Bendix Cruise Control

Microcomputer supplied by Intel Cor­
poration's Automotive Operations divi­
sion will soon help bus and truck drivers 
cope with the problems of long trips. In­
tel's 4048 8-bit microcomputer is used as 
the heart of a cruise control system 
manufactured by Bendix Corporation of 
Ohio, USA. The single chip computer 
controls vehicle and engine speeds in 
relation to constant values set by the 
driver. Such cruise control systems 
reduce driver fatigue, speeding and, in 
most cases, fuel consumption.

The Bendix Cruise Control takes elec­
trical inputs from transmission and 
engine speed sensors and regulates an 
air-operated cyclinder which controls 
the throttle. I he driver directs the 
system by two switches. One sets the 
desired cruising speed, which is resumed 
automatically after the system has been 
disengaged by the driver's use of the 
brake or clutch, and the other turns the 
system on and off.

The 4048 microcomputer used by the 
cruise controller is one of the most wide­
ly used microprocessor controllers. It 
consists of an 8-bit CPU, 1K of ROM 64 
bytes of RAM and 27 I/O lines on a single 
chip. An EPROM version, the 8748, is 
available tor program development.

Anderson Digital Equipment Pty Ltd has 
announced a new VDU design, manufac­
tured by Teleray, which is said to be the 
smallest and lightest 30cm terminal 
available. The new "L"-style display unit 
occupies just 30cm x 32cm of desk space 
and weighs about nine kilos. An optional 
wall mounting bracket is available which 
allows the VDU to be tilted and swivell­
ed for the'best viewing angle while occu­
pying no desk space at all.

The L-style terminal is initially available 
on two of the most popular Teleray 
models, the 10 and the 100. Model 10L is 
a page based text editor, while the 
Model 100L is a 132-column terminal 
with bi-directional peripheral port and 
programmable function memory.

and Graham Streets, South Brisbane. 
Doors open at 7pm and the meeting 
commences at 7.30pm.

• The South Australian Microprocessor 
Group will meet next on June 12 and July 
10. The May meeting saw Jim Pope talk­
ing on the latest developments in the 
Commodore computer range and 
demonstrating the new VIC20 system.

Also available from ADE is the TVI-950 
VDU, manufactured by Televideo of the 
United States. The Model 950 is a flexi­
ble, intelligent terminal which can be 
tailored to the user's requirements. The 
detachable keyboard provides 11 special 
function keys which can be programmed 
using 256 bytes of on-board RAM. Keys 
key functions and keyboard locations 
can be changed, and other features in­
clude editing with text wraparound, split 
screen displays and 15 special graphics 
characters.

For further information on these pro­
ducts contact Anderson Digital Equip­
ment Pty Ltd, PO Box 322 Mt Waverley, 
Vic 3149.

The postal address of the group is PO 
Box 113 Plymton, SA, 5038.
• An Ohio Scientific Instruments 
microcomputer user group has recently 
been formed in Sydney. Details of the

f Micronews 
Continued ►

CLUB NEWS
• The latest issue of the Microcomputer 
Journal from the Microprocessor Special 
Interest Group of the Australian Com­
puter Society (Canberra Branch) contains 
a 1981 membership enrolment form. An­
nual membership dues are S10 for 
general members and $5 for students 
and pensioners. Notices of MICSIG 
meetings will be published in the notices 
section of The Canberra Times on the 
Saturday preceding the date of the 
meeting.

System-80 and TRS-80 Users
SALE! VERBATIM DISKETTES CQQ 
x 10 + Plastic Filing Box (while V U □ 
stocks last) 30 for $99 + ST + ST

BOOKS FROM USA
TBS 80 Disk & other mysteries
Modem (ex PMG)
10 x C10 Cassettes 
Suppressor Plugs, ea 
Gold Edge Connectors x 3

$27.00 
$150 + freight 

$9.00 
$7 00

$34 00

Prices include S/T where applicable

Osborne/McGraw Hill (two or three disc system).

COMPLETE BUSINESS SYSTEM (Tandy Basic) 
Credilors/Debtors/Gen ledg/Casb Book/lnvoicing 

All lor $400 or $120 each

Pirates ADvent
Mis-ion Impossible
Bastic Compiler (Tiny Comp)
Practical Solar Energy
New dos 35T and 40T with 3.0 Super ZAP

$15.00
$15.00
$35.00

$100.00
$79.00

Send for free list of over 100 Programmes

• General meetings ot the Brisbane 
Mk roiomputer Interest Group are held 
on the second Fridav ot each month, at 
the Old Iown Hall corner ot Vulture

PITT ST MICROCOMPUTERS
BOX A344 SYDNEY SOUTH, PITT ST SYDNEY 2000 

Free postage in Australia
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Tandon Model TM-100 Mini-Floppy
Disk Drives

Heads above the rest in disk technology.

Australian Representative

r"IC" ADAPTIVE
I ha ELECTRONICS P/L

Tandon’s TM-1OO family of mini-floppies offer 
the absolute highest storage capabilities of any 
51/4” high-speed, random access disk drive 
available in two single head and two double 
head models, all double density.

Unsurpassed Storage Capacity - Up to an incredible 
1000K bytes information on 160 tracks. Recording density 
is 5877 BPI.
Advanced Dual-Head Design - Tandom Magnetics 
has for years been the leading designer and supplier of 
read/write heads to most major disk drive manufacturers.
Increased Throughput - Tandon's TM-100 have a 
track-to-track access time of only 5 milliseconds (an incredible 
3 milliseconds double track density.)
Proven Reliability - Designed for total reliability, as 
demonstrated by more than 50.000 production models in 
operation.

TM100 SS -48.P.I. TM100 4 DS - 96T.P.I.

418 St. Kilda Road, Melbourne, 3004. 
Ph: (03) 267 6800 (4 lines).

Telex: AA32565

TM100 DS -48 T.P.I.
TM100 SS -96T.P.I.

TM100-3M SS - 100T.P.1.
TM100-4Mds- 100T.P.I.

FROM $325.00

Cromemco
Tomorrow’s computers now

Cromemco offers you a wide choice in high- 
capability computers with outstanding features such 
as high speed, many card slots to allow for broad 
system expansion, wide card support, fast memory 
and our much-admired Cromemco software.

Further, Cromemco computers are of a rugged, 
all-metal construction that immediately tells you 
these computers are built to be dependable and 
long-lived.

OBSOLESCENCE INSURANCE
* The nature of their construction also promises 

L versatility and long life. Built with easily-accessible 
card slots, these computers can be configured to 
n^eet the needs of an almost endless variety of 
applications.

Model Z-2H
11 Megabytes of hard disk 

storage. Up to 512 Kilobytes of 
RAM/ROM 780 Kilobytes of floppy disk storage.-:rt

SYSTEM THREE
Two to four disks. Up to 512 

Kilobytes of RAM/ROM Up to 4.8 
Megabytes of disk.

Model Z-2
Up to 512 Kilobytes of RAM/ROM

Available from —

NEW * SELF TEST DIAGNOSTICS 
NEW * HIGH RES COLOUR GRAPHICS 
NEW * INTELLIGENT 1/0 PROCESSOR 
NEW * SDI GRAPHIC SOFTWARE 
NEW * BUSINESS SOFTWARE

NEW * LISP
NEW * RPG 11
NEW * CROMIX (UNIX)
NEW * REPORT GENERATOR

SYSTEM ZERO 
WITH DDF 
Two Disks
Up to 512 Kilobytes 
Of RAM/ROM 
780 Kilobytes of 
disk storage

Up to 512 Kilobytes of RAM/ROM 
780 Kilobytes of disk storage.

337 MORAY STREET, SOUTH MELBOURNE, VIC, AUSTRALIA, 3205. 
TELEPHONE (03) 690 2899. TELEX 30458. INSYST.



Microcomputer
News & Products

More memory for PDP 11/44

group's meetings and newsletter can be 
obtained by writing to "Noting", PO Box 
250, Kingsford, NSW, 2032.

• The Computer Education Croup of 
Victoria publishes and excellent 
magazine, COM-3, and maintains a 
resources centre and library with em­
phasis on the use of computers in educa­
tion. Enquiries should be addressed to 
The Editor, COM-3, PO Box 245 Niddrie, 
Vic, 3042.

CMOS Micro
National Semiconductor Corporation 

has begun production of its NSC800 
family of low power microprocessors 
and support circuits. The NSC800 is 
manufactured with National's pro­
prietary P2CMOS process, said to com­
bine the speed of TTL with extremely 
low power requirements.

The new microprocessor executes the 
Z80 instruction set, and dissipates only 
50mW at 5V when operating with a 
2.5MHz clock. Two lower speed ver­
sions operating with 2MHz and 1MHz 
clocks are also available.

To complement the microprocessor 
National has also begun volume produc­
tion of several new support chips using 
the P2CMOS process. Products available 
include standard gates, decoders and 
bus tranceivers — all with low power re­
quirements and high speed capability.

For more information contact National 
Semiconductor (Australia) Pty Ltd, 23 
Cleg St, Artarmon, NSW, 2064

COLUMN 80
... continued from page 128
Q: Is one disk drive sufficient for most 
purposes?
A: No, not really. You can get by with a 
single drive in a few types of application, 
but generally speaking for serious work 
with most computers you really need two 
drives. With a lot of programs it is most ef­
ficient to have the program itself on a disk 
in one drive, and its data on a disk in the 
other. This lets you swap and change data 
disks when required, and make separate 
"backup" disks easily.

Disk copying (to make your backup 
copies, for example) is also much easier 
with two drives. You can do it with a single 
drive, but there is a lot of tedious disk 
swapping and it is easy to put the wrong 
disk in at some stage. So all in all, you real­
ly need two drives.

National Semiconductor also announc­
ed the availability of two new 256K byte 
memory cards. The NS23Q has been 
designed to be mechanically and elec­
trically compatible with LSI-11, 
PDP-11/03 and LSI-11/23 systems. 
Memory capacity of the card ranges 
from a minimum of 16K x 16 bits without 
parity to a maximum of 128K x 18 bits 
with parity. The starting address of the 
RAM can be assigned anywhere within 
the LSI-11/23 128K word address space.

The second new board is a 256K byte 
memory board for the PDP-11/70. The 
NS70 M card plugs directly into the 
MK11 MOS memory system backplane, 
and has a read access time of 225ns, a 
read cycle time of 500ns, and a 
read/modify/write cycle time of 650ns.

Microcomputers? 

MACROSERVICE
High quality S-100 bare 
boards compatible with 
IEEE S-100 standard.
Flexible systems customised 
to suit industrial and 
commercial requirements.

Special introductory 
offers and 
Free Consultation.

Both new boards are constructed only 
with specially selected, pre-tested ICs, 
and all RAM chips used on the board are 
socketed for easy maintenance.

On a larger scale, the Sydney-based 
Advanced Systems Division of National 
Semiconductor recently announced an 
enhanced version of its AS/9000 series 
mainframe, said to be the industry's 
largest IBM compatible general purpose 
computer.

The AS/9000DPC (Dual Processor Com­
plex) will be available in the latter half of 
1981. Price for a minimum 16-megabyte, 
16-channel version is $5,855,000.

For more information contact National 
Semiconductor (Australia) Pty Ltd, 23 
Cleg St, Artarmon, NSW, 2064.

lb receive a 
free catalogue HI 
write to

COMPUTER 
SYSTEMS 

(AUST.)
283 Clarence St
Sydney NSW 2000
Telephone 9221709

■F■b
Associated with QT Inc. - USA
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THE NDK S-4OOO PRINTER
For all bulk wordprocessing applications where reliability, speed 

and sustained print quality are of prime importance.
The NDK S-4OOO 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 
GREEK are supplied as standard. Typical scientific, mathematical 
and currency symbols are included as standard. The fonts can be 
intermixed as bold faced, enlarged (5 CPI, 17 x 23 matrix), reduced 
(12 CPI) or normal (IO 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 IO 
wires of the printer and executing half-line feeds (SPELLBINDER as 
supplied by Software Source makes full use of the graphics capabili­
ty of the S-4OOO). The special graphic patterns can be printed at 
the rate of 900 dot columns/seconds 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 us­
ing half dot timing.

Superscripts and subscripts are produced by the superposition 
method enabling complicated mathematical formulae to be pro­
duced quickly and easily (SPELLBINDER enables the Greek 
character set to be used with ease). The subscripts and superscripts 
are half normal size and the printing pitch is half that of the PICA 
(see Specification).

Price $3,509.00 excluding stand ($176.00) and sales tax 
$390.00.

TRADE-IN SALE
We have the following traded-in systems for sale. Prices are valid 

until June 3Oth.
VECTOR GRAPHICS MZ

The system has been fully checked out. Micropolis 5.25" drives 
315k/drive 48k RAM with CP/M 2 operating system to run a serial ter­
minal. PRICE $3,000.
NORTHSTAR Horizon II 64k computer with CP/M 2 operating system 
16OK/floppy drive, 1 x Corvus IO Megabyte hard disk (C and D drive) 
fully set-up I/O. PRICE $7,500.
ALTOS Computer 48k RAM, CP/M operating system, 2 x Single density 
Shugart 8" disk drives (24Ok/drive) Serial printer port and Serial terminal 
port. System has just been fully overhauled. PRICE $3,000.
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OPAL 2OOOC
The new OPAL 2OOOC computer is supplied with 64k RAM by 

Measurement Systems and Control with California Computer Pro­
ducts CPU card and Mulit-mode disk controller. Additional I/O is 
provided to give a total of 3 x RS232c and 3 parallel ports. The disk 
drives are double density double sided 8 inch QUME drives with a 
capacity of 1.2 megabytes/drive total online capacity of 2.4 
megabytes. The drives have been optimised for high speed perfor­
mance. The Operating system is CP/M 2.2 with bios supplied by 
John F. Rose Computer Services Pty Ltd. Case and power supply are 
locally manufactured, the power supply is supplied with a line filter 
and is built to 24Ov Australian Standards (not 22Ov European stan­
dards). Full documentation is supplied with the system and the 
source code of the CP/M BIOS is available on request.

The OPAL 2OOOC will read and write to and from any com­
bination of the following formats of 8 inch disks. The system will boot 
from any of the following combinations:

1. Single density single sided 8 inch disk (24Ok).

2. Single density double sided 8 inch disk (48Ok)

3. Double density single sided with up to 1024 byte sectors (6OOk). 
(Can also be 256, 512 etc bytes per sector).

4. Double density double sided 1024 byte sectors (1.2 megabytes).

PRICE $5,500 plus $575 sales tax.

Send $1.00 for your 
Hardware Catalogue 
and $5.00 tor your 
Software OMNIBUS. 
Prices and 
specifications are 
subject to change 
without notice.

JOHN F. ROSE
COMPUTER SERVICES PTY. LTD.

33-35 ATCHISON STREET, ST. LEONARDS, N S W., 2065, AUSTRALIA. 
TELEPHONE: (02) 439 1 220 TELEX: AA 27901
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INFORMATION CENTRE

PLAYMASTER TUNER: I have built and to 
a degree successfully completed the 
Playmaster AM-FM Tuner. The unit per­
forms correctly in all areas except for the 
clock. When power is applied the 
display shows "0.00" and it will begin to 
count normally. After a few hours, 
though, the clock will jump time, say 
from 9.02 to 14.34. It continues to do 
this and eventually ends up at 88.88. A 
slight tap on the front panel under the 
display will show a series of random 
digits. The display behaves itself when 
switched to the frequency mode. (C.C., 
Chadstone, Vic.)
• We have not heard of this problem 
before. Perhaps other readers have had 
the same experience and can suggest a 
cure. In the meantime, all we can sug­
gest is that the counter chip is faulty and 
may have to be replaced.

GAS DETECTOR: I would firstly like to 
congratulate you on your fantastic 
magazine. I am 14 years old and have 
successfully constructed a few of your 
simpler projects. I would like to know 
whether you have presented an instru­
ment which can sense the presence of 
gases, freon and other refrigerants in par­
ticular? (J.H., Daisy Hill, Qld.)

• We have published two designs for 
Gas Detectors. The first was in the June, 
1974 issue, and the second, up-dated 
design appeared in May, 1977. Both 
designs use a semiconductor device 
known as a "Taguchi Gas Sensor" (TGS) 
after its Japanese inventor. As explained 
in the articles, there are two types of 
these sensors, one for detecting 
hydrocarbon gases (such as Freon), and 
the other for detecting smoke and car­
bon monoxide. Our design may be used 
with either type of sensor.

VK POWERMATE: I have heard of pro­
blems with the 723 regulator being 
destroyed in the VK Powermate publish­
ed in May 1978, but to date mine has not 
suffered. A letter to the Editor of ETI 
commented on the value of the com­
pensation capacitor in their November 
1972 variable power supply being 100nF 
instead of 100pF and that this was the 
cause of blown 723 regulators. Your cir­
cuit is slightly different to the ETI one in 
this area, however the data sheets ap­

parently give a value between 100 and 
500pF.

Should the value be 100pF and have 
you issued an errata? (R.M., South 
Hobart, Tas.)
• Thank you for your suggestion R.M., 
but the value of the compensation 
capacitor is correctly specified for our 
circuit configuration, and no errata has 
been issued.

INTERFERENCE PROBLEM: In my spare 
time (holidays) I adjourn to a caravan 
in a remote opal mining town. My power 
is supplied during the day through a 
240V petrol-driven generator which at 
the same time charges a bank of 12V 
batteries. In the evenings to enjoy the 
peace and quiet I use 12V miniature 
fluorescent lights for lighting purposes in 
the van. The problem then is the use of a 
radio. It appears that all modem forms of 
transistorised radios suffer from in­
terference from the fluorescent lights in 
the form of a whistle or whine which is 
most disturbing.

Is it possible to prevent this or should I 
continue to listen to the radio in the 
dark? (J.L., Castle Hill, NSW.)

• All fluorescent tubes radiate some in­
terference but the problem can be more 
pronounced in those driven by inverters 
since there is no suppression capacitor 
across the tube as is the case when used 
with a starter. We suggest that you try 
connecting a high voltage (at least 1 kV) 
ceramic capacitor across the tube, with a 
capacitance of about 500pF. On the 
other hand, to completely eliminate in­
terference and yet still light your life, 
why not use incandescent lamps or an LP 
gas lamp?

AC MILLIVOLTMETER: The December 
1980 EA project "AC Millivoltmeter" 
looked to be just the thing to allow me 
to pension off my aged valve job — 
made of ex-wartime disposals tubes and 
other junk. Also, an old metal-cased 
multimeter duly stripped down and 
cleaned up looked like the ideal mount. 
The meter scale printed in your article 
was photocopied and fitted to an old but 
100% S34 "Master" milliammeter and it 
seemed that with a PCB from your 
artwork the meter would be on the air in 
no time.

Well it looked okay on completion 
and, calibrated on the upper values, 

seemed to be just the "ants pants". But 
no, on the lower scales (3mV, 10mV, 
30mV) a substantial stable meter deflec­
tion existed. It wasn't stray capacitive 
pick-up so what was it?

On feeding some fuel to the 
oscilloscope, the story was laid bare — a 
fairly clean 50kHz sinusoidal parasitic, 
reduced in amplitude as the range scale 
advanced, loading the input IC. So I had 
a Wien Bridge oscillator of sorts. But why 
did my circuit play up and not yours? 
Identical circuit and mounted as is yours.

Then the penny dropped — and therein 
possibly lies a message for other 
reader/constructors. Old meters usually 
have a large (metal) magnet plus 
magnetic circuit bolted to the rear of the 
meter case. This assembly is common to 
one side of the meter movement, and 
provides a fairly large capacitance with 
the elements of the PCB mounted im­
mediately behind it. The input/output 
coupling is perfect. Zowie, a 50kHz 
oscillator!

The cure: I glued brass shim (about 
0.07mm) around the sides and back of 
the S34 meter case, and soldered a lead 
from it to the "earthy" point - the bat­
tery centre tap position (making sure not 
to contact the meter terminals). A fur­
ther insulating layer was then glued over 
the brass to avoid accidental PCB con­
tact. For good measure I ran the input 
lead to the range selection switch in 
screened cable — probably unnecessari­
ly. I could have used aluminium foil for 
the meter screen, but it presents some 
lead connection difficulties with lead 
connection. (S.M.S., Indooroopilly, Qld.) 
• Thank you very much for your letter. 
It seems that special measures are 
sometimes necessary when using salvag­
ed equipment!

IGNITION PROBLEMS: Just to keep the 
subject of TAI alive, I would like to con­
tribute my experience with two systems, 
CDI and TAI. About two years ago, I built 
two CDI units, one for my Toyota Crown 
and the other for a Cortina four. After in­
stallation both units worked well and 
had no inherent weaknesses as describ­
ed in a later edition of your magazine.

Until recently both units continued to 
give good service, giving slightly more 
power and substantially more economy 
in petrol consumption. Last week, a 
Transistor Assisted Ignition was com­
pleted and installed in the Toyota 
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Crown. If the former CDI unit was con­
sidered to be the "ultimate", the new 
unit left it for dead, with more power 
sweeter running and changing into top 
gear at lower speed for the automatic 
gear box. It virtually gave me a new car!

With being so enthralled with the new 
unit, I was sadly disillusioned with my 
wife ringing me to tell me the car had 
broken down. The RACV failed to rectify 
the fault or even find the cause, "with so 
many gadgets about'. I went to the 
rescue and soon had the car going with a 
new coil and condenser (always carried) 
which had both broken down. The ques­
tion is did 30,000km of CDI destroy the 
coil or was it about 80km of TAI, or a 
combination of both? Each time I ran the 
car over 7 or 8km I opened the bonnet 
to feel the coil or the unit (TAI) and did 
not find either unduly hot. (E.J.W., North 
Geelong, Vic.)

• We would surmise that your coil was 
about to fail anyway, regardless of 
whether CDI or TAI was in use. Nor 
would we attribute the failure to elec­
tronic ignition. Coils do fail occasionally, 
which you seem to have recognised by 
always carrying a spare. We would also 
surmise that the condenser failure was 
not related to the coil failure. By saying 
that the condenser was a "short" we 
assume that it was very leaky rather than 
a "dead short". If it was very leaky it 
would not prevent the electronic ignition 
from working and may not have been 
discovered if the coil had not failed.

DIGITAL THERMOMETER: Have you con­
sidered designing a digital thermometer 
for household use? Features I would re­
quire would be accuracy to within 
±0.5°C and a switch to enable the use of 
two sensor devices to be used. One of 
these could be indoors and the other 
outside or in a fishtank or refrigerator. 
This feature would give the ther­
mometer a dual purpose and add to its 
versatility. (S.D., Bendigo, Vic.)
• Although not making any firm pro­
mises, we hope to publish a digital ther­
mometer in the near future.

SUPER-BASS: I am at present using a 
stereo system employing 15 ohm 
speakers. I desire to improve the bass 
and reverberation, and have seen an arti­
cle where a separate bass speaker is add­
ed between the two stereo speakers. I 
intend to use a 30cm 15 ohm unit. Could 
you please advise me how to include 
such a bass unit, and whether a 
crossover is necessary? (N.R., Geelong, 
Vic.)

• The most effective way of extending 
the bass response of a stereo system is 
to add a super-woofer, powered by a 
separate amplifier. What you require is 
our super-bass filter design, published in 
the February 1980 issue. The filter mixes 
and attenuates the signals from both

Puzzling TV Sound Reception
TELEVISION SOUND: A HiFi freak's life in 
the country can be trying at times, par­
ticularly if one has a passion for FM and 
there is only one broadcaster in this 
area. In order to relieve my frustration I 
took to twiddling the dial while the TV 
was on and Io and behold, what strange 
things happened.

In this area we have a commercial 
Channel 8 and ABC Channel 1. When 
the TV is switched on and Channel 1 
selected it is possible to tune the sound 
at about 100MHz on the tuner. It's not 
quite crystal clear when its good, going 
down to quite bad at times. The tuner is 
about one meter away from the TV and 
the two beam antennas are about three 
metres away from each other pointing in 
opposite directions. I wonder if you 
could provide me with an explanation?

For reasons previously described I 
would like to tune into TV sound 
especially for music programs. Could 
you describe how this can be done. My 
TV is rented, so I wouldn't like to fiddle 
with it. Is it possible to wire a TV tuner 
separately to my amplifier or path patch 
into my TV? If so, how? You may be able 
to give my system a new lease on life. 
(A.H., Blayney, NSW.) 

channels of the existing stereo amplifier 
and rolls off the frequencies above the 
cut-off point of the filter. The output of 
the filter is then fed to a separate power 
amplifier driving the super-woofer.

VCR PROJECT: Firstly may I say thanks 
for a fine magazine. I have Volume 1, 
No. 1 (March 1939) and all the issues 
since 1954. I am a "dyed-in-the-wool" 
home constructor and have made many 
of your projects. My main interests are 
amateur radio and such like, and your 
magazine has lost some of its former 
charm for me as you have been rather 
heavily into computers lately. A good 
thing too, of course, but I have just not 
become involved with computers very 
much and so they are not really my 
thing.

However, your front cover nowadays 
list your main themes as being "Com­
puters, HiFi and Video". Video — 
especially VCRs - is quite an area of 
interest for me and at the same time the 
old "build-it-yourself" instinct begins to 
move again. Have you considered the 
feasibility of a VCR as a construction pro­
ject. I would be very interested in 
something like this. (O.J., Inglewood, 
Qld)
• We have no plans for a video cassette 
recorder project. The difficulties of such 
a project would be immense. Quite 
apart from the complexities of the elec­
tronics required, there would be the 
matter of obtaining a cassette transport 
mechanism. A "do-it-yourself" VCR

• It would seem that your FM tuner and 
TV set are interacting to give sound 
reception via the tuner. The mechanism 
would appear to be as follows: When 
the TV set is tuned to the ABC channel, 
the set's local oscillator operating at 
94MHz beats with the channel 8 sound 
carrier (194.75MHz) to give tuner recep­
tion of channel 8 sound at close to 
100MHz. Secondly, when the TV set is 
tuned to channel 8, the local oscillator 
now at 226MHz beats with the second 
harmonic of the channel 1 carrier (2 x 
62.75MHz) to give tuner reception of 
channel 1 sound again at close to 
100MHz.
The mechanism of reception probably 

explains why your reception quality is so 
variable.

It is possible to design a TV sound 
tuner for connection into an audio 
amplifier but it virtually requires the en­
tire "front end" of a TV receiver. Alter­
natively, on some TV sets it is possible to 
obtain an audio signal of reasonable 
quality, free of "frame buzz' at a point 
before the volume control. However, 
because of the safety aspect and 
likelihood of void guarantees, we do not 
recommend this approach.

would be far more expensive than one 
bought off the shelf.

ACOUSTIC COUPLER: I read with in­
terest your article on acoustically coupl­
ing an external computer terminal to a 
remote computer. We are doing some 
experimentation with the transmission of 
video across telephone lines using the 
Robot Model 400 SSTV Scan Converter. 
This has an FM signal 1200Hz to 2300Hz.

What I want is a transducer that can ac­
cept the FM signal out and convert it to 
an audio signal so that it can be coupled 
into a phone handset. At the remote end 
I want to be able to pick up the audio 
signal and convert it into an FM signal to 
be fed back into the slow scan unit. This 
could then be used to relay video across 
phone lines for educational purposes. As 
such a device is not readily available 
perhaps you could direct me to a sup­
plier who can help us out with a suitable 
device.

I realise that the signal transformation 
could be done with amplifiers, speakers 
and microphones but I'm after 
something more compact. (V.C., 
Toowoomba, Qld).

• The FM output of the Scan Converter 
is already within the bandwidth of the 
telephones lines, and shouldn't require 
conversion to a different format or fre­
quency. It may need amplification at 
both ends of the phone line, and 
acoustic coupling requires the use of a
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AUDIO PROJECTS
LOUDSPEAKER PROTECTOR FOR HIFI SYSTEMS ................................. 12
DIGITAL METRONOME WITH ACCENTED BEAT ..................................... 22
REMOTE TV HEADPHONES ............................................................................. 29
TOROID FILTER CUTS RADIO, TV BREAKTHROUGH............................  37
SIMPLE MIXER FOR PICK-UP AND MICROPHONE .............................. 42
UNIVERSAL HEADPHONE UNIT ..................................................................... 65
ACTIVE FILTER UNIT FOR CROSSOVER NETWORKS ..........................  78
VOICE-OPERATED RELAY................................................................................. 87

POWER SUPPLIES AND POWER CONTROL
SPEED CONTROL FOR ELECTRIC DRILLS................................................. 15
FULLY PROTECTED, REGULATED POWER SUPPLY............................... 58
MOODLIGHTING WITH THE VARILIGHT MK 2 ........................................  62

AUTOMOTIVE PROJECTS

Get both price 
and performance

Make a detailed price/performance 
comparison and you'll find that these DMMs 
come out on top.

Only these models give you bench-top 
features like four digits and autoranging 
plus the kind of price and compact, rugged 
construction that used to be reserved for 
field service.

The Philips DMMs also feature a choice 
of LED and LCD readouts, a time saving 
ergonomic layout and the professional 
features listed below.

A CONTROL UNIT FOR INTERMITTENT WIPER ACTION .................... 6
AN UPGRADED CAPACITOR DISCHARGE IGNITION SYSTEM.......... 18
A DWELL METER FOR ENGINE TUNE-UPS .............................................. 26
TACHO FOR TUNE-UPS..................................................................................... 46
A TRAFFICATOR REPEATER FOR CARAVANS AND TRAILERS........ 70

CB PROJECTS
POWERMATE: 13.6V SUPPLY FOR TRANSCEIVERS .............................. 10
PREAMPLIFIER FOR 27MHz ............................................................................. 54
SHORT-WAVE CONVERTER FOR THE 27MHz BAND ............................ 73

MISCELLANEOUS
10GHz RADAR BURGLAR ALARM................................................................... 2
MODEL TRAIN CONTROL WITH SIMULATED INERTIA ........................ 32
MULTI-BAND VERTICAL AERIAL ................................................................... 45
AN ELECTRONIC ROULETTE WHEEL.......................................................... 49
AN IN-CIRCUIT TRANSISTOR TESTER ...................................................... 68
MODULAR DIGITAL CLOCK............................................................................. 82
NOVEL "LEDS AND LADDERS" GAME........................................................ 90
SIMPLE PROXIMITY SWITCH FOR A NOVEL DOOR CHIME .............. 94

CIRCUIT & DESIGN IDEAS
DMMs for labs, 

service and workshops
HEE-HAW SIREN FOR TOYS .......................................................................... 36
MODEL TRAIN SIGNALLING SYSTEM ......................................................... 48
MICROPHONE PREAMPLIFIER ....................................................................... 67
TEMPERATURE ACTUATED SWITCH .......................................................... 81
WATER LEVEL ALARM....................................................................................... 89
2-PHASE CMOS CLOCK OSCILLATOR ...................................................... 93
ECONOMICAL CRYSTAL OVEN ..................................................................... 96

Available from "Electronics Australia”, 57 Regent St, Sydney. 
PRICE $3.00 OR by mail order from "Electronics Australia", PO 
Box 163, Beaconsfield 2014. PRICE $3.70.

Basic Electronics
For the beginner, or for the hobbyist as a reference 
book and almost certainly the most widely used 
manual on basic electronics in Australia.

It is used by radio clubs, in secondary schools and colleges, 
and in WIA youth radio clubs.
Begins with the electron, introduces and explains components 
and circuit concepts, details the construction of simple 
receivers. Separate chapters on test instruments, servicing, 
amateur radio, audio techniques, stereo sound reproduction.

Available from “Electronics Australia”, 57 Regent St, Sydney.
PRICE $3.50 OR by mail order from “Electronics Australia”, 
PO Box 163, Beaconsfield 2014. PRICE $4.20.

Full 4-digit displays: for higher resolution. We 
also give you a parameter readout.
Autoranging: for quicker, more convenient 
readings. Manual too, of course.
True RMS: the only true way to measure AC 
signals other than sine-waves.
Currents to 10 A: a standard feature.
Overload protection: it's comprehensive.
Data Hold: a big Philips plus. Allows measure­
ment data to be "frozen” until you can read it. 
This option is a must for tricky service situations.

Now get the full facts on the PM 2517.

For more details contact:
Philips Electronic Systems —
Scientific & Industrial Equipment,
P.O. Box 119, North Ryde.
NSW 2113 or phone Sydney 888 8222
Melbourne 690 6366 Adelaide 223 4022
Perth 277 4199 Brisbane 44 0191
Wellington NZ 859 859
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Instruments PHILIPS
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microphone and loudspeaker. We can 
think of no way to fulfill your re­
quirements without the use of a 
microphone, amplifier and loudspeaker.

TUNER/CLOCK: I have a Playmaster 
AM/FM Tuner Clock and am very im­
pressed with its performance. I would 
like to know how it would be possible to 
have the digital display in the AM mode 
advance in 1kHz steps rather than 10kHz 
steps. I have been observing some of the 
features that a lot of the latest commer­
cial tuners have, pushbutton frequency 
advance and also frequency memories. I 
would like to know if these features can 
be incorporated into my tuner and how 
this can be done. - (B.D., Doncaster, 
Vic.)

• We know of no chip that will read out 
FM as well as AM in 1kHz steps. Frequen­
cy memory and pushbutton frequency 
advance could be incorporated in the 
Tuner/Clock, but would require a major 
redesign of the unit.

PLAYMASTER MOSFET AMPLIFIER: 
Please refer to the circuit diagram on 
page 43 of EA for January 1981 and in 
particular to the volume and tone con­
trol network, Q3 to Q5. With both pots 
precisely midway and with level input in­
to the base of Q3 via 0.1p.F, the response 
is -3dB at 40kHz, -1dB at 400Hz, -2dB 
at 200Hz and -3dB at 100Hz, dropping 
to -6dB at 15Hz. This drop in response 
can of course be lifted by adjusting the 
pot but the response is not really flat.

When the following alterations are 
made: connect the base of Q4 to the 
15V line via a 1.2MQ resistor, and 
remove the 820kQ resistor, increase the 
emitter resistor of Q4 to 4.7kQ, reduce 
the emitter capacitor of Q4 to 1^F and 
the input capacitor of Q3 to 0.047/xF — 
the response is -3dB at 45kHz,OdB at 
1kHz, -1dB at 50Hz, -3dB at 30Hz, 
-6dB at 20Hz. These alterations give a 
flatter response and a more defined roll 
off at the bass end. The emitter capacitor 
of Q4 and the input capacitor to the 
base of Q3 form a 116 section high-pass 
filter.

The connection of the base of Q4 to 
the emitter of Q5 through an 820kQ 
resistor reduces the input impedance of 
the base of Q4 to make it sensitive to its 
source impedance.

The distortion mid-frequency at 100mV 
input is about 0.2%. If Q3 is replaced by 
a complementary pair this is reduced to 
0.03%. This modification is not possible 
on the PCB but perhaps you would think 
about it next time. I hope that the Mosfet 
Amplifier will be as successful as the 
Playmaster 40/40. (E.A.B., Mosman Park, 
WA).

• While we agree that there is a slight 
"droop" in the bass response unless the 
bass control is adjusted as described in 
the February 1981 issue, we do not 
agree with these modifications. Nor do 
we agree that changing Q3 to a com-

Electronics Australia Reader Service
“Electronics Australia" provides the following 
services:
PHOTOSTAT COPIES: $3 per project, or $3 per 
part where a project spreads over multiple issues 
(price includes postage). Requests can be handl­
ed more speedily if projects are positively iden­
tified, and if not accompanied by technical 
queries.
CHASSIS DIAGRAMS: For the few projects 
which require a custom metal chassis (as distinct 
from standard cases) dyeline plans showing 
dimensions are normally available. $3 including 
postage.
PC BOARD PATTERNS: High contrast, actual 
size transparencies: $3, including postage. 
Please specify positive or negative.
PROJECT QUERIES: Members of our technical 
staff are not normally available to discuss in­
dividual projects, either in person at our office, or 
by telephone.
REPLIES BY POST: Limited to advice concerning 
projects published within the last three years. 
Charge $3. We cannot provide lengthy answers,

plementary pair will bring about a great 
reduction in distortion. Q3 is almost 
completely free of distortion.

DIGITAL FREQUENCY COUNTER: The 
letter from R.H.D. in the March issue 
prompts me to write. I experienced the 
same trouble with this project, only ob­
taining zeroes on the display, as did four 
or five of my friends. I think I can quickly 
remedy his trouble.

The problem is the level translator tran­
sistor T2. It is supplied in kits as one of 
two types, the 2N4258 or the PN4258, 
both the same except the PN4258 has its 
emitter and collector reversed in-relation 
to the 2N4258. Depending on which one 
you get it goes in the board the opposite 
way round, the PN4258 with the flat 
edge facing left and the 2N4258 facing 
right, looking from the front of the PCB.

I didn't readily realise this, as the CRO 
still shows a square wave input to the 
74LS90 with the transistor reversed. With 
the transistor correctly orientated the 
counter burst into life, and after telling 
my friends their counters burst into life 
too.

Secondly the MC10116P works fine in 
my counter and I can't measure any dif­
ference between the MC10116P and the 
MC10116L.

I hope this letter helps someone. Keep 
up the good work and keep projects of 
this quality coming. I trust you are as 
proud of Australia's finest electronics 
magazine as I am. (N.W., Enoggera, Qld.) 
• Thanks for your letter N.W. and for 
your kind remarks regarding the 
magazine.

RADAR ALARM: I have purchased a 
10GHz Radar burglar alarm in kit form. 
The unit uses a Philips CL8963 radar 
module. Following installation in my 
house it protects a passage-way seven 
metres long and 1.5 metres wide, with 
the unit facing towards the back of the 

undertake special research, or discuss design 
changes. Nor can we provide any information on 
commercial equipment.
OTHER QUERIES: Technical queries outside the 
scope of "Replies by Post" or submitted without 
fee may be answered in these pages, at the 
discretion of the Editor.
COMPONENTS: We do not sell electronic com­
ponents. Prices and specifications should be 
sought from advertisers or agents.
BACK ISSUES: Available only until our stocks are 
exhausted. Within six months of publication, face 
value. Seven months and older, if available, $2 
(includes storage fee). Post and packing 70c per 
issue extra.
REMITTANCES: Must be negotiable in Australia 
and made payable to "Electronics Australia". 
Where the exact charge may be in doubt, we 
recommend submitting an open cheque endorsed 
with a suitable limitation.
ADDRESS: All requests to the Assistant Editor, 
“Electronics Australia", Box 163, Beaconsfield, 
2014.

house, away from the road. My problem 
is that it is being set off by certain 
vehicles travelling past my house. I have 
been told that this could have been due 
to the vehicle being fitted either with 
electronic ignition or a radar detector.

Following tests with vehicles fitted with 
ignition systems like CDI and other types 
there is no effect at all on the unit, so I 
am led to believe it could be a radar 
detector. Is this possible?

I have also found that the infrared 
remote control from a colour TV will 
also set the alarm off. Can you advise of 
any precautions that I may take to 
counter these effects? (Z.J., Mile End, SA.)

(Continued on page 152)

Sennheiser headphones ... 
continued from p40 

parent emphasis of surface noise on 
records. This is inevitable when you 
think about, it, since listening to high 
quality phones such as these is akin to 
listening in close proximity and directly 
on axis to a tweeter. As such, an effec­
tive remedy is judicious use of the treble 
control.

Midrange response is very smooth and 
clean while the bass response is definite­
ly amongst the best we have heard from 
headphones.

Unfortunately, the Sennheiser 2002 
electret headphones are far from being 
inexpensive. At a recommended retail 
price of $349, they must be compared 
with high quality loudspeakers rather 
than other headphones. Even so, those 
who can afford them will undoubtedly 
be pleased.

For further information on Sennheiser 
headphones, contact ■ the Australian 
distributors, R. H. Cunningham Pty Ltd, 
146 Roden Street, West Melbourne, Vic­
toria. (L.D.S.) $
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NZ, NG $5 Park Disposals 32 Park St, Sydney 
2000 Ph (02) 264 7515.

photograph. And a circuit. Alternatively, send us 
$95.50 and we will deliver the real thing. High Fre­
quency Engineering, PO Box 238, Nedlands, WA 
6009FREE . . . List of bargain electronic components, ideal 

for hobbyists, servicemen, Radio Clubs, etc. Send 
9" x 4" SAE. Now!! Micronics, PO Box 175. 
Randwick. NSW 2031.

SOFTWORD Sorcerer Software. Assembler $25, 
Unify $12 combines and renumbers Basic files, 
Astra $12 space chase, many more. 15 Mayo 
Street, Weetangera, ACT 2614.

QUALITY CASSETTE SOFTWARE for OSI 
Challengers. Write for full details to Computer Cot­
tage, Box 455, Charters Towers 4820.

AMIDON CORES — Large range of ferromagnetic 
cores for all receiver and transmitter applications. 
Send large SASE for data/price list to: RJ & US Im­
ports, Box 157, Mortdale, NSW 2223.

EPROMS programmed to your requirements (POA) 
types 2708, 2716, 2516 & 2532; and CHIP 8 
instructions manual ($12) with 6800 Machine 
Code programs. For information send stamped self­
addressed envelope to T. S. Huett, PO Box 204, 
Springwood. 4127.

FOR HIRE
MICROCOMPUTERS FOR RENTAL. Commodore 

PETs (8k) at $25 per week (minimum period 1 
week) Software tapes & manuals included, plus 
BASIC instruction course and book. David B. Bates 
Microcomputer Consultant, Ph (02) 630 8652.

READER SERVICE An Introduction to

FOURTH EDmON - PRICE $4 50

ELECTRONIC PROJECTS low cost books
containing circuits of projects, concepts and 
practical electronic devices with accompanying text 
written in simple language expressly for beginners. 
Send stamped addressed envelope for catalogue 
and price list to: Hobby Electronic Books. PO Box 
525, Gosford NSW 2250.

KIT TROUBLES? Don't pitch it. We fix’ by mail. Fair 
rates, incl explanation of fault. Howe Electronics, 
Box 1 86. Wynnum 41 78.

CLUBS

MAIL-ORDER FROM HONG KONG
If you are looking for following electronic pro­
ducts with high quality expectancy, write to us 
now for our free catalogue:

Microprocessor-based handheld 
games and toys
AM/FM car stereo cassettes
Radio cassette recorders
Digital clock radios
Multi band radios
TTL & CMOS ICs
Electronic components

Our long established direct connections with ma­
jor manufacturers bring you products at almost 
ex-factory prices with well proved quality stan­
dards. Just put your name and address in an 
envelope and mail to:

L & L INTERNATIONAL
PO Box 10156 Cheung Sha Wan, 
Hong Kong

SOUTH AUSTRALIAN DXERS! The Australian Radio 
DX Club is the only club to offer you a monthly 30 
page bulletin covering reception of shortwave, 
mediumwave, utility and amateur radio. Monitoring, 
reception reporting, and receiving QSLs (verifica­
tions) from stations worldwide make DXing a hobby 
for all ages and vocations. The ARDXC welcomes 
newcomers to the hobby, and has low membership 
rates for people under 18 years. DXing is the ideal 
student hobby! A wide range of publications and 
club services are available to members. Send a 
22c stamp for full details to ARDXC, 8 Olive 
Avenue Broadview, SA 5083, or to PO Box 227, 
Box Hill, Vic 3128; mention EA.

Digital Electronics
You don't need any previous knowledge 
of digital electronics — this book starts 
from scratch and covers all the basic 
concepts you need. Latest edition now 
includes chapters on analog-to-digital and 
digital-to-analog conversion!
Available from “Electronics Australia", 57 
Regent St. Sydney Price $4.50. Also by 
mail order from “Electronics Australia”. 
PO Box 163. Beaconsfield 2014. Price 
$5.20.

EX ABC
USED TAPE

10’/2" ON METAL SPOOL. $4.00 EACH
RADIO MART

338 PITT STREET, SYDNEY 
Tel: 267 3570

Letters ... ctd from p97
the mains transformer. This is a 
precaution should primary to secondary 
breakdown occur in the mains 
transformer which could in turn allow 
the mains voltage to be injected into the 
chassis.

I have never seen the use of "double 
insulate" mains transformers mentioned
in your magazine as a means of

CLASSIFIED ADVERTISERS
eliminating earth loops. Without 
question many people are forced to
disconnect the mains cord earth wire

To the Advertising Manager, ELECTRONICS Australia, Box 162, Beaconsfield, 2014
• Please insert the following advertisement in the first available issue.
• Tick the classification required □ FOR SALE El WANTED ] FOR HIRE ; CLUBS 

□ POSITION VACANT □ POSITION WANTED □ READER SERVICE □ OTHER
Please print in ball-point pen using capital letters only where necessary.

Signed

Address
I enclose Cheque. Money Order for $
being full payment for letters at $3 00
for 40 letters or part thereof (minimum 80 letters)

from metal chassis in order to use their 
hifi equipment and the like. With these 
poor principles forced upon many 
people in the electronic reproduction 
area why not work towards the 
elimination of mains cord earth wire to 
chassis connection especially when, in 
my view, effective safety can be 
accomplished at relatively low cost.

I reel it is much safer to promote the 
approach described here rather than 
turn a blind eye to the present wide 
spread practice of disconnecting the 
earth wire in order to eliminate the 
annoying earth loop hum problem.

Bruce Hunt.
Heathmont. Vu
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Corning 
Next 
Month*

Moving-Coil 
Cartridge 
Preamplifier
For those who prefer the sound of moving-coil 
cartridges, we present this fine preamplifier using 
ultra well matched monolithic transistor pairs to 
achieve very low noise. The circuit can be battery 
operated or mains-powered with a p/ugpack.

Peerless 
Loudspeakers 
To Build:

SPECIAL PURCHASES
NEW PLESSEY-FOSTER & AWA HI-FI SPEAKER SYSTEMS 
POWER RATING 50 WATTS RMS FREQUENCY RANGE 30 to 

18000 CYCLES
This HIFI speaker system uses the top of the range Foster C00F05 8" 
woofer which is a free edge cone speaker with a resonant frequency of 27 
cycles and a 2" voice coil, weight 3577G (magnet weight 607G). Two 
AWA 4" tweeters with ceramic magnet & curve-linear cones are supplied 
also crossover components, grille cloth, innabond lining & cabinet plans. 
(Cabinet not supplied.)

$69.00 PER KIT
(List price was over $100)

Post & packing NSW $5.50 per kit
Qld, Vic $5.50; SA. WA $8.00 per kit 

Foster C00F05 8" woofer max power 
80W available as separate unit at $55.50 + 
post & pack as kit.

RANK-ARENA 2 WAY 
SPEAKER
• 10 Watts RMS
• 8 ohm impedance
• 8" woofer with tweeter
• Supplied with leads and plugs
• Teak finish

A similar system available in walnut finish. Dimensions 18"H, 11"W, 
9'/a"D Freight extra per rail air or road transport

FOR PERSONAL SHOPPERS ONLY
New amplifiers & amp-tuners by Pioneer. Monarch. Nikko, etc. Superseded 
models at special prices.

New Record Changers............... from $10
New Book Shelf Speakers........... from $20 per pr

ELECTROLYTIC CONDENSERS P&P $1.00
3300 UF 75V — $1.50 2200 UF 50V - 75c upright mounting

NEW EMI RECORDING TAPE

For those who find 
the loudspeaker 
system presented 
this month too 
large and 
expensive, we 
present two 
smaller Peerless 
systems, a 3-way 
(>O-litre and a 
2-way 25-litre job.

HIFI LOW NOISE 
At less than ’/a list price 
HDP12 5" reel 1,200ft 

double play 2.95 4 for $10.00.
PP $2.00

NEW STANDARD BSR 
RECORD CHANGERS 

MODEL C129R 
$36.00

Fully automatic turntable plays up tp six records automatically and single 
records automatically or manually as required. 11" turntable Cue 8 
pause control. Record speeds 33'/a, 45 and 78 rev/min. Finished in 
black with silver trim. Player and changer spindles supplied. Fitted with 
ceramic cartridge Post & packing extra. NSW $2.70; Vic. Qld. SA 
$3.70: WA $4.70 (registered post $2 extra if required).

Electronic Steam Whistle
A surprisingly effective circuit which can imitate the 
whistle of a locomotive or. with suitable 
adjustment, the more resonant sound ol a ship's 
foghorn.

* Our planning for this issue is well advanced but 
circumstances may change the final content. 
However, we will make very attempt to include the 
articles mentioned here.

NEW AWA HI-FI SPEAKER KITS 8" 2 WAY 3 
SPEAKER SYSTEMS
AT LESS THAN '/, LIST PRICE

POWER RATING, 20 WATTS RMS. IMPEDANCE 8 OHMS Frequency 
range 46 TO 18,000 CYCLES

Supplied in kit form (less cabinet) each kit comprises: One AWA 8WAC 
8in bass unit, two AWA 4MBC 4in tweeters with ceramic magnets & 
curve-linear cones, crossover components, grille cloth, innabond lining 
and cabinet plans. 4)90
CABINETS AVAILABLE
Post & packing extra: NSW $2.50; Interstate $3.50. PER KIT

CLASSIC RADIO
245 PARRAMATTA RD., HABERHELD 2045

PHONES 798-7145, 798-6507
ELECTRONICS Australia, June, 1981 151



INFORMATION ... Cont’d
• Some radar detectors have an 
oscillator which produces frequencies in 
the microwave band, and may radiate 
this signal through their receiving anten­
na. Inperfections in the manufacture of 
the antenna horn and changes caused by 
temperature can sweep this frequency 
over the bands used by microwave in­
truder detectors, triggering intruder 
alarms in the vicinity of the vehicle.

Other than moving the radar alarm unit 
out of range of the road, you could try 
erecting a grounded metal sheet (or 
bronze flywire screens on the windows) 
between the alarm unit and the road, or 
increase the shielding of the alarm unit 
case itself. Microwave modules are also 
very sensitive to variations in supply 
voltage, so that transients on the supply 
lines can cause false triggering. As for the 
infrared remote control unit, it may use a 
modulated IR beam produced by an 

ELECTRONICS AUSTRALIA
PRINTED CIRCUIT BOARDS AND FRONT PANELS

Some readers have indicated problems obtaining PC boards and front panels for projects. 
Many of our advertisers sell these items and advertisements in the magazine should be 
carefully checked in the first instance. Failing satisfaction from this source, the following is 
a list of firms to which we supply PC and front panel artwork. Some may sell direct, others 
may only be prepared to nominate sources from which their products can be obtained.

N.S.W. VIC. TAS.
Applied Technology Pty Ltd, 
1a Pattison Avenue, 
Waitara, NSW 2077.

Kalextronics,
4 Burgundy Plaza, 
101 Burgundy Street. 
Heidelberg. Vic. 3084.

D & H Electronics.
108 Campbell Street, 
Hobart. Tas. 7000.

Dick Smith Electro'nics, 
PO Box 321, 
North Ryde, NSW 2113.

Rod Irving Electronics, 
425 High Street, 
Northcote, Vic. 3070.

N.Z.
E. H. Earl Ltd, 
PO Box 834, 
Wellington, NZ.

Electronic Agencies, 
115-117 Parramatta Road, 
Concord. NSW 2137.

RCS Radio Pty Ltd. 
651 Forest Road, 
Bexley, NSW 2207,

S.A.

James Phototronics, 
522 Grange Road, 
Fulham Gardens. 5024.

W.A.

Marday Services.
PO Box 19 189.
Avondale.
Auckland. NZ.

Mini Tech Manufacturing Co Ltd. 
PO Box 9194,
Newmarket. NZ.

Radio Despatch Service. 
869 George Street, 
Sydney. NSW 2000.

Jemal Products. 
8/120 Briggs Street. 
Welshpool. WA 6106.

Printed Circuits Limited.
PO Box 4248. 
Christchurch, NZ.

SUBSCRIPTION SERVICE

Make sure you receive every copy of the magazine by ordering it from your newsagent or the publisher 
For publisher subscriptions post this coupon, with your remittance to Electronics Australia Subscription 
Dept, John Fairfax & Sons Ltd, GPO Box 506, Sydney 2001 Subscription will start with first available 
issue.

Name

Address .

Postcode Enclosed is

oscillator which is itself radiating signals 
which are in the range of the Doppler 
shift frequencies which activate the 
alarm unit.

TI-58/59 CALCULATORS: I was extremely 
interested in the article entitled "The 
hidden charms of the Texas TI-58/59 
calculators" in the November 1980 issue. 
I would be grateful for any information 
pertinent to upgrading of the memory 
capacity in the TI-58C. (B.B., Wellington, 
NZ.)

• The difference between the 58 and 
the 58C is the ability of the 58C to keep a 
program and all the memory registers 
alive when the calculator is switched off. 
It should be possible to perform the 
upgrade discussed in the article provided 
CMOS memory devices are used. We 
suggest that you contact your nearest Tl 
distributor to obtain CMOS memory 
devices. a

Subscription Rates 
$23.50 per year 
within Australia 
$27.50 per year 
elsewhere

for years
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UNTIL WE DEVELOPED 
THE STEREO GROOVE, 

HI-FI WAS PRETTY HO-HUM!
THE QUARTZ LOCK TURNTABLE. 
MANY TIMES MORE ACCURATE.

it stands to reason that if your 
equipment is at the top end of the 
range, then your turntable must be 
capable of comparable performance. 
Only Quartz Lock ensures this, tying 
the speed of the turntable to the 
unvarying pulse of the atom, and 
providing a level of accuracy far in 
excess of conventional turntables.

MORE MILESTONES IN HI-FI.
To match the superb quality of Quartz Lock, we produced the S.E.A. 
graphic equalizer system. Then we refined it to such a degree it even 
compensates for the effect your furniture has on sound when it leaves the 
speakers! To expand the capabilities of tape, we designed ANRS and

The world of hi-fi owes a lot to 
the original and continuing 
innovation of JVC. Few 
companies, if any, have done as 
much to help turn records and 
record-players into the virtual 
musical instruments they are 
today... or to lead the way in 
developing so many/fr.s* in the 
more recent concepts of sound 
amplifiers, cassette decks and 
computer-designed speaker

systems. Hi-fi, as we know it today, had its beginnings in 1956, with JVC's 
development of the 45745° groove for stereo records. The fact that this 
system still remains as the world standard is, in itself, outstanding 
testimony to the technology of DC. The development revolutionised not 
only the record-making industry, in which we've been involved since 
1930: it also paved the way for enormous advancement in the design and 
engineering of record-playing equipment. Now, hi-fi has expanded to

R-S77. Super-A FM/AM Stereo receiver

embrace a wealth of highly-sophisticated electronic equipment; and it's 
not surprising that JVC has continued to play a leading role in so much of

SEA-80. Stereo Graphic Equalizer

Super ANRS — automatic noise reduction systems which not only reduce 
distortion and hiss' hut actually extend the dynamic range of the tape. 
Similarly, with speakers: at J\C we employ computers in their design to 

help provide the ultimate in sound reproduction.
its development.

HR-3660 EA. VHS Colour Video Cassette recorder

AND NOW, SUPER-A.
In its own way. as significant a hi-fi development as the stereo groove. 
Imagine an amplifier which combines the best features of the two 
recognised amplifier classes (A and B)... an amp which combines the 
efficiency of one with the low distortion of the other. Some engineers said 
it couldn't be done: but not those at JVC. Enter the Super-A amplifier.. 

the latest JVCfirst! z----------------------------------------- ,
Distributed and Serviced by...

HAGEMEYER

THAT WASN’T OUR ONLY FIRST, EITHER.
We also pioneered Japan s television industry. introducing their first IV 
receiver just over 40 years ago. A more recent innovation is VHS. the home 
video recording system now gaining world-wide acceptance as the system 
for such equipment. In the course of staying ahead, we ve introduced a 
number of world firsts of radical importance: the Quartz Lock turntable is 

one of them.

THE FUTURE.
It's already with us. For instance, we were so 
far ahead in the new metal tape technology 
that our cassette decks were metal-compatible 
before the tapes were generally available. And 

now there's the JVC Electro-Dynamic Sen o 
Tonearm, damping tonearm resonance by 
means of a purely electronic system and two 
thinking' linear motors. Who was it who 

the right Choice dubbed JVC. the innovators'? iaei

JVC



The year of the bioelectronic tonear m 
Fully automatic and electronically controlled 

for the ultimate in high fidelity sound reproduction.
Turntable technology is at its peak. 
Motors, platters and cabinets have 
almost all reached their performance 
limits. Only the tonearm remains 
as the last great challenge to turntable 
perfection. And Sony has revolution­
ized that with the Biotracer Tonearm.

Biotracer has dismissed tonearm 
resonance. Those wayward har­
monics that used to break up the 

romance between 
the listener and his 
music. By com­
bining a micro; 
computer,

A linear torque 
BSL motor, together 
with a quartz crystal 
lock and Magnedisc 
servo system, as­
sures stable speed 
and precise platter 
rotation.

velocity sensors and
three linear motors in 
the tonearm to control w 
every movement. All J 
unnecessary tonearm 
movement caused by its 
own resonance or eccen­
tricities in a record, like warp­
ing, are immediately detected 
by horizontal and vertical sensors. 
A microcomputer responds to the 
slightest variation and directs Bio­
tracer's linear motors to compensate.

Sound reproduction is clear. Rich 
bass is richer. And high frequencies 
more brilliant.

All other turntable functions 
are also automatically orchestrated by 
the microcomputer. Record selection 
is automatic. So is repeat, lead in

The PS-X75's 
cabinet is made of

And Sony has paid attention to 
the little things. Like convenient total 
front panel operation including stylus 
force adjustment when the dust 
cover is down.

All of your music will live up to 
your wildest expectations. Because 
Sony has now perfected the entire 
turntable system. Even the tonearm.

The new PS-X75 turntable with 
Biotracer. A new year for your music.

PS-X75

SONY

■ -

AP3527
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	We know

	small computers

	Editorial Viewpoint

	News Highlights

	CB sets — half are illegal

	Telidon in Los Angeles

	Hot competition for microcomputer market

	“Anti-sound” system reduces turbine noise

	Pressurised water reactor for Britain

	Italy goes for Prestel

	China turns to tidal power

	THERE IS REALLY NO WORD TO DESCRIBE


	ANDROMEDA H’s

	AND DC AMPLIFIERS OF TODAYS NEW GENERATION.

	AVAILABLE ONLY FROM PETERSON SPEAKERS SPECIALIZED HI-FI STORES CLAYTON SOUTH, VIC 3189.

	■nilt mo

	We gave you the features you needed and the performance you expected to get the job done... on the bench and on the go!

	TV CRO ADAPTOR

	DON’T MISS OUR GIANT DINKI DI MAILER 5 FREE IN THIS ISSUE !

	AMATEURS:

	IT COULD BE YOU!
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	WALL MOUNTING BOX 8^""-'^=7 $125 ■ NO OZONE.
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	BUYING BY MAIL?
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	by STANLEY LEINWOLL
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	JAYCAR - YOUR No' 1 . SOURCE FOR KITS^

	I 380 Sussex St Sy

	380 Sussex St Sydney 2000. Ph 264 6688

	Fewer chips, compact design

	YES! THE MICROACE CAN BE EXPANDED TO 2|(-ON BOARD!!

	‘ACCURACY

	PERSONIFIED’

	UNIVOLT’

	MULTIMETER

	vinyl each

	DATA BINDER

	LOO!
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	MOSFET AMP MODULE KIT

	FM INTERCOM
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	---OR ASUPER


	< ALTRONICS

	12v ANTENNA


	æ15°°

	ALTRONICS

	ALTRONICS
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	Giant screen TV for football fans

	Electronic aids for the disabled

	How to be the biggest "know air in town.

	HF65

	FM ïïansmitter

	Conducted by Neville Williams

	A MAJOR PROBLEM





	Australia’s Transistor House

	BC 547,548,549,557,558,559, 5 cents each in lots of 100

	New Newcastle store

	DICK SMITH

	COPYRIGHT ON DISC

	A LEGAL LET-OUT

	HIFI • PROFESSIONAL AUDIO • ENTERTAINMENT

	by NEVILLE WILLIAMS


	RARE ADDITIONS FROM MARANTZ. SLIMLINE COMPONENTS.

	FREE

	EXAMINATION

	COUPON. J


	k HEAR THE ORIGINAL LOUIS ‘ARMSTRONG FREE FOR 10 DAYS



	What’s new in cassette decks at Sansui?

	Australian HiFi & Video Shows




	A pro doesn’t fiddle on stage.

	ALLSOP TAPE HEAD CLEANERS

	FOR VHS CASSETTES


	D IRVING ELECTRONICS

	16K EPROM CARD-S 100 BUSS

	16K STATIC RAM KIT-S 100 BUSS

	KIT $189

	A&T $219

	ITOH Model 8300 PRINTER

	32K S-100 EPROM CARD

	NEW!


	$99.95

	16K STATIC RAM SS-50 BUSS

	AVAILABLE AGAIN


	COMPUTER COMPONENTS

	SPECIAL 4116 RAM OFFER 8 OFF PRIME SPEC 4116 l/Cs $23.00 16 4116s for $40.00

	STATIC RAM KIT 16K S-100 2114 $2.90; 2716 $11.00; 2708 $6.90

	SOAR MODEL 501A

	Hexadecimal Keypad




	HAVE YOU BUILT A DREAM YET!

	Prices subject to change without notice. Send 60c and SAE for free catalogues. MAIL ORDERS: PO Box 135, Northcote, Vic 3070. Minimum pack and post $1.00. Phone(03)489 8131.


	Sennheiser 2002 headphones

	model 2002.


	TANDY

	Harman-Kardon hk570i receiver

	ALLSOP


	Plug into ‘Eveready’ rechargeables.

	Rechargeable Nickel- Cadmium Batteries.



	A low distortion audio oscillator

	SPECIFICATIONS



	SERVICE TECHNICIANS!

	Specialised Soldering Tools from...

	SCOPE LABORATORIES

	PARTS LIST

	$70

	Digital Electronics, 4th Edition



	. Build I your own

	PARTS LIST

	Special comments .

	$45

	K-3478

	NEW FOR JUNE:

	cw. S1 A 95



	$345°


	Hardware/Software

	OUR BIGGEST SELLING PRINTER!

	MICROPOLIS DISK DRIVE (STOOL SYSTEM

	S100 HARDWARE


	Tired of waiting?	|

	NOW AVAILABLE: AUSTRALIA’S MOST POPULAR KIT COMPUTER K . THE SUPER INSTRUCTOR 80 Z80/S100 microcomputer...

	BEWARE OF CHEAP IMITATIONS

	REMEMBER:	h *

	PPL.IED

	by LEO SIMPSON

	PEERLESS PAS100 LOUDSPEAKER SYSTEM


	You won’t want to miss this..


	expand your*

	8K ROM

	16 K RAMOSO

	The perfect way to upgrade your lsh- inexpensively

	ZX8O SK BASIC ROTI



	Benchmate: utility amplifier/power supply

	by GERALD COHN

	$45.00

	FUN waVTwn^

	8 “»»MICAH

	DKK SMI'H ELECTBONKS r.

	PARTS LIST

	BENCH MATE

	POWER

	VOLTS

	LO

	SPECIFICATIONS

	POWER SUPPLY SECTION




	STOCK UP NOW

	ÎRVNG

	ELECTRONICS

	VIDEO MONITOR


	STOCK UP NOW...	STOCK UP NOW .

	TH The Serviceman

	□It

	MINIMUM OF GAS

	NOW FOR THE FISH!

	MORE CARE NEEDED?

	869 George St, Sydney 2000 Near Harris St. Phone 211 0816, 211 0191

	FADING TV PICTURE



	LOOK!! LOGIC PROBES & PULSERS

	TRUTH TABLE TESTER MF5126

	w a¡a

	LOGIC PULSER MF512


	AMPEC ELECTRONICS PTY. LTD

	CIRCUIT & DESIGN IDEAS

	Intermediate intervals for the Utility Timer

	Tunnel-diode wobbulator

	Modified “Prospector” metal locator

	CIRCUIT & DESIGN IDEAS


	“Prospector” metal locator ctd ...

	Decimal points for the 200MHz Frequency Counter

	Bi-colour LEDs indicate switch position




	[TlEnSR COniPUTERS

	FINDEX, The Real Computer

	BUSINESS SYSTEMS

	TYPICAL APPLICATIONS



	mEnsfi g.f. woo

	BASIC SPECIFICATIONS

	WINCHESTER DISK

	OPTIONAL SOFTWARE

	INTERESTED?



	SEE OUR OTHER ADS FOR FULL ADDRESS DETAILS

	DIRECT COMPUTER SALES

	Open 9-6 Monday to Saturday.

	Glass bottles —

	a sign of the times

	Negative Ion Generators


	Playmaster Mosfet Amplifier

	The better value!

	NEGATIVE ION GENERATORS

	Stereo equipment & mains wiring


	WHY SAVE YOUR BREATH?

	THE NEGATIVE OXYGEN ION IS A BREATHING CATALYST


	PRICE: $95.00

	+ 2.50 postage




	Water-driven microphones!

	by DR CLIVE COOGAN*




	nmnTEUR	

	RODIO

	""""'“"hüDIQ

	SO YOU WANT TO BE A RADIO AMATEUR?


	The Australian

	OLBIS/EA CONTEST

	LASER 15" HEAVY DUTY MUSICAL INSTRUMENT SPEAKER AND MOTOROLA 7" x 3

	PIEZO HORN TWEETER GIVING 100 WATTS RMS WITH NO CROSSOVER!



	PRICE for BOTH SPEAKERS $105.00

	Amplifier Cases

	$13.20!

	$18.80!

	$17.20!

	$39.95

	GREAT BUY!

	DAVRED METAL BOXES


	$2.95

	$3.95

	$3.45

	$4.75

	PLL Synthesizer Cookbook

	Amateur handbook

	Computer guide



	NEW BOOKS

	NEW — NEW — NEW

	Adam Osborne Books

	New Books from TAB

	American Radio Relay League

	Microprocessor Books

	Howard W. Sams Books

	Pianos, Organs etc

	Other Titles

	Teletext systems

	Op-amp design made easy

	Telephone accessories

	GIANT HANDBOOK OF ELECTRONIC

	CIRCUITS

	33 GAMES

	TEST GEAR FOR RADIO HAMS

	PET

	MICROSOFT BASIC

	DECODED AND

	OTHER MYSTERIES

	FUNWAY INTO ELECTRONICS

	TICK APPROPRIATE BOXES FOR BOOKS REQUIRED


	DICK SMITH

	Electronics

	Christie Rand is agent for Sabtronics

	Técnico has pulse generators

	Switching type DC power modules

	New range of heatsink extrusions

	Computer-aided oscilloscope calibration

	DISTRIBUTED BY: APF ELECTRONICS (AUSTRALIA) PTY LTD




	ELECTRONICS CENTRE

	BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION

	* 1 ONLYS * • SUPER SCOOP • LIMITED STOCK • FACTORY SELLOUT • Plessey Foster 15" — high power speakers. Bass/lead guitar • Hifi • PA • Organ • Model C380K60. 15" Max power 180 watts (cont) 240W peak. (Don’t miss out)

	$99

	YOUR FRIENDLY COMPUTER CONSULTANTS

	SPECIALISING IN COMPREHENSIVE PROVEN PACKAGES WITH TOP QUALITY HARDWARE, INSTALLED WITH STATIONARY, TRAINING &

	APPLICATIONS INCLUDE:	FULL BACK-UP

	SYSTEMS INCLUDE:

	3 Rowley Street, Seven Hills, N.S.W. 2147

	PHONE 8.30am to 3.30pm (02) 624 8849

	DICK SMITH ELECTRONICS

	Automatic IC insertion machine

	Wirewound power resistors

	Power booster for loom transceiver


	NOW. OPEN

	DAYS*

	On Parramatta Rd

	145 Parramatta Rd, Auburn Ph 648 0558



	BREAKTHROUGH IN TECHNOLOGY for OSI (OHIO) SII/C1P

	K & W heatsinks and instrument cases

	Compact stroboscope from Philips

	TV sync measurement on HP 100MHz scopes

	PROJECTS & CIRCUITS

	NUMBER TWO

	27 DO-IT-YOURSELF PROJECTS FROM ELECTRONICS AUSTRALIA

	WATERPROOF TO 100FT.

	TAB information now on Teletext

	ctd from p119





	The moving coil replacement from Stanton Magnetics... the revolutionary 98OLZS!

	STaNTon
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	MORE SYNTHESISED BACH: “Sometimes very enjoyable”

	Enjoyable overtures

	Vintage Graham, Burl Ives

	RECORDS & TAPES — continued

	ft 19.50 ( Nono)



	Sensitized Copper Board Riston 3000 Coated

	Plain Copper Board

	(Fibreglass Base)

	For classical organ lovers




	Peter Pollarci and the TRS-80 computer

	SPECIAL OFFER TO ALL NEW SUBSCRIBERS TO MICRO-80

	Daisy Wheel Typewriter/Printer

	MPI DISK DRIVES

	DISKETTES FOR TRS 80

	AUSTRALIAN INCOME TAX, 1981

	TYPING TUTOR

	UNIVERSAL DATA FILE

	SPEED READING COURSE

	MUSICAL COMPUTER

	76 USEFUL PROGRAMS

	AND FOR THE KIDS . . .

	FOR MORE DETAILED INFORMATION:Askfora


	s750

	DICK SMITH ELECTRONICS ==£


	Microcomputer News & Products

	32-bit microprocessor

	Micronews

	Continued ►


	S Synertek

	systems

	284 Union Road, Moonee Ponds, Vic, 3039. Tel: 375 2144.

	Hanimex acquires ZAP

	Low cost hard disks

	Amtron Tyree has ‘BYTEWIDE’ Memory

	Big market for process control equipment

	Micronews

	Continued ►

	FOR THE GOURMET

	OUR BREAD & RUTTER LINES

	THIS MONTH'S SPECIAL

	TRIO TEST INSTRUMENTS



	DIBLE

	HARDWARE

	SOFTWARE

	Vector Graphic Business System

	ZX-80 Invaders

	Multilingual Computers

	Micronews

	Continued ►



	NOW^^^ Sorcerer

	Mkll with 32K BAM at no extra cost!

	Plus these other winning features:

	BOMPACS™ makes Sorcerer uniquely versatile



	all this$l VAC for only AOvU

	Phil Gleeson joins Applied Technology

	Z8000 Development System uses UNIX

	New products from Commodore

	Micronews

	Continued ►

	COMPUTING SYSTEMS

	MICROLINE 80 PRINTER S 730

	SUPERBOARD Il s S395 ex stock


	System 80, TRS-80, Sorcerer & other computer

	owners...


	TWICE THEJ»

	look at these figures

	THE DICK SMITH/MICROPOLIS "

	DICK’S TOTAL

	$649

	SEW EXIDY QUAD DENSITY DRIVE 	 DOESN’T NEED AN EXPANSION UNIT - YET COSTS ONLY $| 1 0000

	DICK SMITH O ELECTRONICS

	New VDU from Anderson Digital

	Microcomputer used in Bendix Cruise Control

	f Micronews Continued ►

	CLUB NEWS




	Tandon Model TM-100 Mini-Floppy

	Disk Drives

	Heads above the rest in disk technology.

	418 St. Kilda Road, Melbourne, 3004. Ph: (03) 267 6800 (4 lines).

	Telex: AA32565


	FROM $325.00

	Tomorrow’s computers now

	OBSOLESCENCE INSURANCE


	More memory for PDP 11/44

	CMOS Micro

	COLUMN 80

	... continued from page 128

	Special introductory offers and Free Consultation.



	THE NDK S-4OOO PRINTER

	OPAL 2OOOC

	JOHN F. ROSE

	COMPUTER SERVICES PTY. LTD.

	INFORMATION CENTRE

	Basic Electronics

	PHILIPS

	CLUBS

	MAIL-ORDER FROM HONG KONG

	Digital Electronics

	EX ABC


	RADIO MART

	Letters ... ctd from p97

	CLASSIFIED ADVERTISERS






	Corning Next Month*

	SPECIAL PURCHASES

	$69.00 PER KIT

	RANK-ARENA 2 WAY SPEAKER

	ELECTROLYTIC CONDENSERS P&P $1.00

	NEW EMI RECORDING TAPE


	Electronic Steam Whistle

	NEW AWA HI-FI SPEAKER KITS 8" 2 WAY 3 SPEAKER SYSTEMS


	CLASSIC RADIO

	245 PARRAMATTA RD., HABERHELD 2045

	PHONES 798-7145, 798-6507

	INFORMATION ... Cont’d

	THE QUARTZ LOCK TURNTABLE. MANY TIMES MORE ACCURATE.

	MORE MILESTONES IN HI-FI.

	AND NOW, SUPER-A.


	HAGEMEYER

	THAT WASN’T OUR ONLY FIRST, EITHER.

	THE FUTURE.


	The year of the bioelectronic tonear m Fully automatic and electronically controlled for the ultimate in high fidelity sound reproduction.









