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PHILIPS PHILIPS

367 2219

We want you 
to have the best

UNIQUE
Philips Motional Feedback Speakers.

Technical specifications: Model AH 5875

A step doser to sound perfection.

Cross-over frequencies: 
Frequency characteristic: 
Input sensitivity:

Low-note filters:
Amplifier for woofer

Motional Feed Back box with three amplifiers 
19 litres
75W cont. sine wave power
AD81671/MFB4, 8" woofer AD21160/ST
8.15 combi dome squawker/tweeter
650 Hz and 3500 Hz.
27-20,000 Hz
variable; impedance up to 3 V: 100 kohm
above 3 V: 1 kohm switchable

Every now and then a technical breakthrough is achieved and a 
unique product emerges to set a new standard in its field.

Such is the case with Philips Motional Feedback Speakers.
These electronic masterpieces have been developed after years 

of exacting research in our European Laboratories and, as a result, 
we’ve created a speaker system that comes very close to the ultimate 
in Hi-Fi reproduction.

Technically speaking, the system incorporates a piezo-electric 
crystal built into the woofer cone that monitors and converts the 
acceleration of the cone into an electric signal. The acceleration of 
the cone is linearly translated back to the original signal driving the 
loud-speaker. This signal is fed back to a comparator circuit in the 
amplifier incorporated in the enclosure and compared with the 
original signal. This enables the loud-speaker to be immediately 
corrected at the slightest deviation. And, in this way, the acoustic 
behaviour of the woofer can be completely controlled.

Each speaker contains 3 integrated power amplifiers — a 50W 
amplifier for bass output, 20W amplifier for mid-range and a 5 W 
amplifier tor treble — providing a total power output of 75W. 
And low-note filters are incorporated in each speaker enclosure 
tor matching the bass response to the location of the box near 
walls and floor.

Listen to Philips Motional Feedback Speakers. They’ll speak 
for themselves.

Type of enclosure:
Internal volume:
Total power of amplifiers:
Loudspeakers:

Output power:
Amplifier for squawker

50 W cont . sine wave power

Output power:
Amplifier for tweeter

20 W cont . sine wave power

Output power: 5Wcont.
Also available Model AH585

sine wave power

Output power:
Subject to modification without notice

35 W cont

ru.
. sine wave power 
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RG/RD Lug Terminal 1RP PCB Can Electrolytic
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35V - 80V DCW

RB Radial Electrolytic

.47 - 2.500//F 
6.3V — 450V DCW

CE-w 
63» 1000^ 
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85T

90 - 8000« F
15V - 450V DCW
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DT Polypropylene Film
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TAD Tantalum Electrolytic
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Electrolytic
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16V —40V DCW

TL/TH Ceramic Disc.
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NL/NH Polyester Film
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How about being frank for a change ...
Just before this issue went to press, it was revealed that the reactor at Lucas 

Heights near Sydney had been shut down for periodic major overhaul; that certain 
glands were to be replaced, which had begun to seep heavy water coolant — an 
innocuous occurrence that had been foreseen and provided for when the reactor 
was commissioned more than 20 years ago.

But it was too innocuous for some sections of the media, still mindful of the 
mileage they had got from the nuclear mishap at Harrisburg, USA. We had our 
very own nuclear "incident", "accident", "leak", "escape", right here on Sydney's 
doorstep. Our own Harrisburg, with posters and banner headlines to match!

In vain, scientists protested that there was nothing unsafe about the situation. 
They were challenged, rather, to give an unequivocal undertaking that there 
could never be an accident in the reactor. When they couldn't, it was interpreted 
as admission of a tangible risk. This was picked up by TV crews who toured tne dis­
trict and questioned residents about fears that had thus been heightened.

Positive feedback indeed!
I wonder whether the self-same news teams sought an unequivocal guarantee 

from their driver that they would not be involved in an accident on the way back 
to the studio? Of course not; they accepted the statistical likelihood that they 
would arrive safely at their destination. Literally, everything we do is based on that 
kind of judgement, so why the exception about a modest research reactor?

If some sections of the media stand condemned, what about the Premier of 
NSW? He made further headlines by allegedly rejecting an assurance from the 
Deputy Prime Minister, not on scientific grounds, out because it was qualified by 
"I am advised . .

I ask you: how else would the Deputy Prime Minister — a grazier/politician — 
have an opinion, unless it was based on advice from scientists who understand the 
workings of a nuclear reactor?

It is difficult to escape the conviction that, right across the political spectrum of 
Australia, frankness, commonsense and even truth itself is being sacrificed to per­
sonal and political point scoring. Blame the press, blame the politicians, blame 
who you like, but the spirit of honest inquiry, honest debate and honest consensus 
is a casualty of our present era.

I also happen to believe that the public is becoming heartily sick of the humbug. 
Maybe they — we — are ready to respond to leadership at all levels which lays a 
little more emphasis on frankness and truth.

— Neville William»
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News Highlights
IBM to make video disc player!
The news that International Bus­
iness Machines (IBM), the $21 
billion US computer giant, is mov­
ing into consumer electronics will 
send a shiver down the spines of 
some competitors.

by Max Wilkinson 
Financial Tinies

IBM has announced a joint venture 
with MCA of the US to make video disc 
players. These are expected to be com­
patible with units jointly developed by 
MCA and Magnavox, a subsidiary of 
Dutch Philips, and launched recently 
onto the US market in Atlanta, Georgia.

However, the race to perfect and 
market a viable video disc system is still 
at first base. Several other large cor­
porations, including RCA of the US and 
JVC (a subsidiary of Matsushita), are at 
an advanced stage of development of 
their own product, using a completely 
different system of recording and 

playback from that of the Philips/MCA 
laser system.

The Philips/MCA laser system has 
many potential advantages over its 
rivals: the disc can be protected by a 
plastic coating and should last in­
definitely; individual picture frames 
can be "frozen"; and, most important, 
it has very large capacity. The main 
drawback is that the disc is expensive to 
produce and there have been produc­
tion problems with the cutting of the 
discs.

This is where IBM comes in: it has 
also been researching video disc 
technology for a completely different 
purpose. It would like to use discs for 
high density storage of computer data. 
Philips has also been interested in this 
possibility.

The reason that the computer in­
dustry and the home entertainment 
industry can make use of a basically 
similar machine is that video discs are 
recorded in the computer language of 
digital pulses. From the point of view of 

the machine, it makes very little 
difference whether the millions of 
digits on a video disc are encoding data 
or represent a moving picture.

The joint development with IBM has 
therefore a number of interesting im­
plications for the future of both in­
dustries.

Firstly, it has been estimated that 
sales of video players to the computer 
industry could outnumber consumer 
sales by perhaps 10 to one. This means 
that high development costs could be 
more rapidly amortised, so that con­
sumers could get a cheaper product 
more quickly — very important in the 
take-off phase of the market.

In the longer term, the advantages of 
digital techniques for sound only recor­
dings are expected to be exploited by 
high fidelity manufactures. The largest 
size disc could hold more than 12 hours 
of continuous music, but more impor­
tant, the sound quality would be better 
and less prone to deterioration than 
with conventional recordings.

British windmill is hurricane proof
A new generation of windmills 
developed in Britain are self­
starting, unaffected by changes in 
wind direction — and will 
automatically adjust their aerofoil 
sails to withstand even hurricane 
winds. They can be used for elec­
trical generation or for water pum­
ping.

Most modern wind turbines revolve 
around a horizontal axis — as did their 
original and traditional counterparts — 
but the new British turbine rotates 
around a vertical axis. One major ad­
vantage of this design is that it does not 
matter from which direction the wind 
blows, the turbine will always rotate.

In high winds, conventional turbines 
must shut down to avoid destruction by 
the huge forces exerted on the struc­
ture. This new British turbine will short­
ly be used to power a lighthouse in the 

Leeward Isles and the manufacturers 
are confident that it will operate 
successfully even in hurricane con­
ditions.

The turbine has straight aerofoil 
blades each of which is attached to its 
supporting crossarm by a hinge. In 
average wind speeds of 5-7 metres per 
second the blades are near the upright 
position, but as the wind increases the 
ends of the blades cone outwards — 
due to centrifugal force — preventing 
damage caused by bending.

A further advantage of the vertical 
windmill is that as the rotor gives direct 
dirve to the vertical shaft there is no 
need for complex, energy-absorbing 
gearing at the top of the turbine.

There are two versions avilable at 
present: a six metre version, seen here, 
producing 3200 watts shaft power in a 
10m/s wind and a 500W 4.5 metre ver­
sion specifically designed for 
generating electricity in remote areas.

Further information may be obtained 
from PI Specialist Engineers Ltd, The 
Dean, Alresford, Hampshire, England.
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Speech aid for handicapped
At first sight "Splink" looks like one 

of the new electronic games played on 
a television set, but is in fact a new 
communication aid for the deaf and 
speech handicapped. Invented and 
developed in Britain, Splink is a 
microprocessor controlled device link­
ed to an ordinary television set and has 
a keyboard on which there are 950 
basic words and phrases.

The user presses the appropriate 
words on the keyboard and these 
appear as complete sentences on the 
screen. The keyboard includes some 
basic phrases such as "I want a . . ." and 
"What did you say?" Words that are not

US award for
Australian “talkies” pioneer
The man who put sound into the first 
Australian talking movies, Mr Arthur 
Smith, has been elected a fellow of the 
Society of Motion Picture and Televi­
sion Engineers.

Mr Smith, who is 77, becomes only 
the third Australian to be accorded 
one of the greatest honours of his 
profession. He developed the sound 
recording equipment used by 
Cinesound in the thirties, and was 
the company's chief recording 
engineer from 1931 to 1958.

He first became interested in the 

on the keyboard can be built up from 
the initial letters of some of the words 
that are available. Splink has a constant­
ly available visual memory of about 110 
words enabling the user to see on the 
screen not only what has been said, but 
how it was worded.

The keyboard can be used up to 6m 
from the TV set and has no trailing 
wires connecting the two. The secret is 
an infra-red datalink between the 
board and the microprocessor unit.

You can obtain further information 
on Splink from Medelec Ltd, Manor 
Way, Old Working, Surrey, GU22 9IU. 
England.

recording of sound for films in 1929, 
and was involved with some of the 
earliest systems using tungston arc 
discharge tubes and, later, mercury 
vapour discharge tubes. The 
American-based society made its 
award to Mr Smith because of his 
outstanding career as an innovator.

Video recorders 
are lawful 
says US court

A US District Court judge has ruled 
that the non-commercial use of home 
video recorders to record television 
broadcasts is lawful, clearing the way 
for further expansion of a rapidly grow­
ing segment of America's consumer 
electronics industry.

The decision upheld the right of the 
Sony Corporation and, indirectly, other 
companies, including RCA Corpora­
tion, to market such recorders.

The suit, which has been widely 
followed in the electronics industry, 
was brought three years ago by Univer­
sal City Studio Inc and Walt Disney 
productions. They asserted that the sale 
of the recorders unlawfully facilitated 
the theft of copyrighted materials and 
would result in millions of dollars in lost 
sales.

Lawyers for Sony argued that use of 
the recorders was legal, and asserted 
that the major factor in Universal 
Studio's decision to bring the suit was 
the planned introduction of the 
videodisc playback system developed 
by MCA Corporation, Universal's 
parent company.

Spacecraft to probe 
Sun’s polar regions

Man is expected to take his first look 
at the polar regions of the Sun as a 
result of a combined European-US 
space project planned for 1983.

These regions cannot be seen from 
Earth or from satellites in earth orbit. 
Now, under an agreement signed 
between the European Space Agency 
(ESA) and the US National Aeronautics 
and Space Administration (NASA), two 
spacecraft will travel in orbits passing 
directly over the Sun's poles.

NASA and the 11 country ESA will 
each provide a spacecraft and Britain, 
Germany, France and Switzerland will 
supply experiments for the craft.

The two spacecraft will be launched 
together, probably in February 1983 
from the American space shuttle vehi­
cle. They will be directed towards 
Jupiter along similar trajectories by 
booster rocket and then swing round 
the giant planet, using its gravity to re­
direct their paths into orbits passing 
directly over the Sun's north and south 
poles.

Scientists believe that by sending one 
craft over each pole simultaneously 
they can compare solar and inter­
planetary phenomena affected by the 
differences in activity between the 
northern and southern solar 
hemispheres.

ELECTRONICS Australia, December, 1979 5



Electronic 
Components 

and Materials

STATE OF THE ART FUSES
Electronic products are 

becoming increasingly 
sophisticated, and Shawmut 
engineers work closely with 
“state of the art” circuit 
designers to meet and exceed 
the protective needs of their 
products.

The Form 101 series of 
current limiting rectifier fuses 
protects semiconductor power 
diodes (rectifiers), thyristors, 
triacs and other solid state 
devices against short circuit 
faults to which they are 
particularly susceptible because 
of their intrinsic low overload 
capability. Short data is listed 
below.

These Shawmut fuses are available off-the-shelf in a range which can meet your most critical specifications.
The popular “One-time” 

switch and panel fuses and the 
“Trionic” dual-element motor 
starting and protection fuses are 
also listed. Many other fuse 
series are available for electrical 
applications.

SHAWMUT FUSE DATA

For details of the full and 
comprehensive range of 
Shawmut fuses contact: Philips Electronic Components and Materials, 
P.O. Box 50, Lane Cove, N.S.W. 
2066
Ph: (02) 427.0888

’Not applicable

Fuse Type
Amp. 

Ratings
A.C. 

Volts Dimensions
U.L

Class

Interrupting 
Rating 

A.C.
RMS Amps Where Used

ONE-TIME 1-600 250
600

N.E.C. 
Holders

K-5 50,000 Switches, Panelboards 
fusible equipment

TRIONIC
Dual Element

1/10-600 250
600

N.E.C. 
Holders

RK5 200,000 Motor starting 
and protection.

AMP-TRAP 
Form 101 
Rectifier 
fuses

1-10,000 
1-5000 
1-2000

35-1600 
20-1600 
20-1600
20-800 
20-800
20-600
20-600

130 
250
600

500 
700

1000 
1200
1500 
2000 
2500

Clip or 
Bolt 
Mounting

*N.A. 200,000 Semi-conductor, 
rectifier, diode, 
SCR protection. 
D.C. power supplies 
Inverters 
U.P.S. systems 
Controls
Variable speed drives 
Mine power supplies 
Special applications, 
A.C. or D.C.

AVAILABLE THROUGHOUT AUSTRALIA FROM PHILIPS
153.0241
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NEWS HIGHLIGHTS

Meteor trail communications feasible
Menlo Park, CA — The hundreds of 

millions of meteors that enter the 
Earth's atmosphere every day leave in 
their wake a very inexpensive com­
munications medium — the meteor 
trail. This naturally occurring band of 
ionized particles can be used instead of 
man-made satellites to relay brief radio 
messages up to 2000km.

Using these "natural satellites" could 
reduce the cost of communications 
systems for a wide range of applications 
according to Charles P. Mason, a senior 

consultant at SRI International. The 
meteor trails could be used as an 
effective alternative to satellites for 
ship-to-ship, ship-to-shore, and even 
air-to-ground communication systems. 
They could also be used to relay data 
on icebergs, pollution, earthquakes 
and weather.

Meteor burst transmission systems 
work in several stages. Sensors at 
remote sites gather and store data, such 
as temperature or precipitation 
measurements. Meanwnile, a 

microprocessor-controlled central sta­
tion emits a continuous radio signal, 
which bounces off a meteor trail 
whenever one occurs within rang^e. 
When this signal reaches a transceiver 
at the remote site, it triggers the 
transmission of the stored data, via the 
meteor trail, to the central station.

The meteor trails last up to a few 
seconds — ample time to transmit the 
message. And the frequency of meteor 
showers allows for up to 100 message 
exchanges an hour!

Meteor burst transmission 
technology has enjoyed limited use 
since SRI pioneered its development in 
the 1950s. Now, says SRI, 
microprocessors have reduced 
hardware costs and improved reliability 
to the point where far greater 
exploitation of the medium is possible.

Electronics courses at Newcastle Tech.
Newcastle Technical College wishes 

to advise readers that it provides a wide 
range of electronics courses for 
residents of Newcastle, the Hunter 
Valley, and northern NSW.

These courses include the Electronics 
Trade Course, which replaces the older 
Radio Trades Course. The course has 
recently been broadened to include 
both analog and digital techniques, and 
offers a range of optional subjects in 
stage 3 in specialised areas of industry. 
It can be taken either as a full-time pre­

Business Briefs:
D. D. Webster Electronics Pty Ltd has appointed Anderson Digital 

Equipment Pty Ltd (ADE) as its sole sales representative for Australia, New 
Zealand, and Papua-New Guinea. Under the agreement, ADE will be 
responsible for sales and service of Webster’s Computex Spectrum-11 
range of small business computers. This includes Spectrum models A, B, C, 
D, E, F and Z with disc capacities ranging up to 2.52 megabytes. Further 
information on the Spectrum-11 range from Anderson Digital Equipment Pty 
Ltd, 1 Expo Court, Mt Waverley, Vic 3149.

Mr B. R. Goddard, Regional Managing Director of the Plessey group, has 
announced the resignation of Mr David Towey from the position of General 
Manager of Plessey Data Systems. Mr Malcolm Humphreys has been 
appointed acting General Manager of the division.

Fairchild Australia Pty Ltd has moved to new premises at Suite 1, First 
Floor, 366 Whitehorse Rd, Nunawading, Victoria 3131 (telephone 877 5444). 
The company’s NSW branch office is at Third Floor, FAI Insurance Building, 
619 Pacific Highway, St Leonards 2065 (telephone 439 5911).

Sanyo Australia Pty Ltd has moved to new national headquarters at 225 
Miller St, North Sydney 2060 (telephone 02 436 1122). The move completes 
the transfer of Sanyo’s corporate headquarters from Melbourne and 
marketing head office from Lane Cove.

National Semiconductor Corporation, California, has reported first 
quarter fiscal 1980 sales of$US242, up 31% over 1979. Earnings were put at 
$12.5 million, or 93c per share, up from 65c a year ago, a 43% increase.

apprenticeship course, or in block 
release pattern.

Others courses offered include Post 
Trades Television, Radio Transmission, 
Industrial Electronics, Basic Electronics, 
Two Way Radio Users Course, 
Technical Principles of Two Way Radio, 
and Television Studio Techniques.

Further information is available from 
The Senior Head Teacher, School of 
Applied Electricity — Electronics Divi­
sion, Newcastle Technical College, 
Maitland Rd, Tighes Hill, NSW 2297.

Pollution-free 
thermal power plant

Menlo Park, Calif. — Led by scientists 
at SRI International, formerly Stanford 
Research Institute, an industrial team 
has designed a solar power plant which 
could produce electricity more cheaply 
than coal.

The SRI scheme envisages 440 small, 
clean 100MW solar thermal power 
plants serving the southwestern US 
states within 30 years. The design con­
cept is said to represent a major ad­
vance in the generation of cheap elec­
tricity from solar energy.

SRI calls its design a "line-focus" 
system because its sun reflectors 
(heliostats) are arranged in rows. Each 
heliostat, a long mirrored panel backed 
by fibreglass-reinforced cement, tilts 
upward to reflect sunlight toward a 
long receiver raised on steel towers. 
Sunlight concentrated in the receiver 
cavity heats salt, which is used to 
generate steam for a conventional tur­
bine generator. The plant can store ex­
tra heat to generate electricity through 
the night.

Several features beside possible cost 
savings make the plant attractive. Ad­
ditional groups of heliostats can easily 
be attached to the existing system to in­
crease its capacity. And, as soon as the 
storage system and generator are in 
place, the first group of heliostats can 
start reflecting sunlight to generate 
electricity. Thus, unlike other solar 
plant designs that cannot operate until 
fully built, the line-focus system can 
produce solar energy while it is still be­
ing built.

In addition, solar power plants pose
no pollution threat and could be plac­
ed close to communities, thus keeping
transmission costs down. Traditional
fossil fuel stations would provide back­
up for the solar stations during extend­
ed periods of cloud cover.
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NEWS HIGHLIGHTS

EEEMC’79 a success
Equipment from more than 130 companies went 
on display at the 5th Electrical Electronic 
Engineering Measurement and Control (EEEMC) 
Exhibition and Convention held in Sydney last 
October. On show were items ranging from elec­
tronic components through small business com­
puter systems to heavy industrial equipment.

A number of seminars were held in conjunction with the 
exhibition, and dealt mainly with the use of microprocessors 
and computers in industrial plant. Energy needs and conser­
vation measures were also considered.

Contributing sponsors included the Institute of 
Instrumentation and Control Australia (NSW Branch); the 
Microprocessor Group of the Institute of Radio and Elec­
tronics Engineers; the Institute of Engineers, Australia; the 
Australian Electrical and Electronic Manufacturers' Associa­
tion; and the Micro-Computer Enthusiasts' Group.

Vicom International showed Leader test instruments and a 
range of professional communications equipment.

Roger Ellis (right) and Nick Fondas (centre) were on hand to 
demonstrate Tl's 5TI Programmable Control System.

The latest test equipment from Hioki Electric Works was 
displayed by H. Rowe & Co. Pty Ltd.

lohn F. Rose showed a range of business computer systems. Computerland displayed the 16K Apple II Plus computer.
ELECTRONICS Australia, December, 1979 9



Three new ways to low-cost, 
super-bright

Giant screen 
colour television
Things are really looking good when it comes to projection-type big 
screen colour TV sets. The latest generation of sets provides 
brighter, crisper pictures than ever before, and the systems 
currently being developed look like producing even better results 
again — at lower cost. by C. P. GILMORE

I have just returned from a trip to a 
small laboratory/factory in the shadow 
of MIT in Cambridge, Massachusetts, to 
a plant just outside Cape Kennedy, 
Florida, to a plastic-lens factory in the 
rolling hills east of Cincinnati. In these 
diverse facilities, a new generation of 
projection television is being readied 
for production. Some of these units will 
be on the market before the end of this 
year. I am convinced that they will 
launch a new age of giant-screen pro­
jection TV for tne home.

Of course, projection TV has been 
around for some time. Advent put a 
high-quality set on the market back in 
1972. Other three-tube sets using both 
Schmidt and refractive optics (see 
diagrams) have come on the market 
since then, and are now available in the 
$3000-$5000 range. Also available are a 
number of "one-eyed monsters" — 
small television sets in a box with a 
projection lens in front of the screen. 
They project a considerably dimmer 
image (though some are okay in sub­

dued light), and most fall in the $1000- 
$2000 range.

Two of the three new approaches 
I've just seen are similar to current 
three-tube sets: One is a Schmidt; the 
other, refractive. But they feature ad­
vances that make them dramatically 
cheaper and at the same time brighter 
and sharper. The third is totally new. All 
three produce high-quality, super- 
bright projection TV at a price substan­
tially below anything remotely com­
parable in quality today.

ROGER HOWE of US Precision Lens holds revolutionary f/1.0 plastic lens that 
makes possible a refractive system rivalling the Schmidt system in brightness.

The Novatron
Henry Kloss started Advent Corpora­

tion 12 years ago to make a projection­
television set with a mirror inside the 
tube — a Schmidt projection system. "It 
was quite an effort to get this system, 
with parts that had to be kept to 
tolerances of within a couple of 
thousandths of an inch, in the tube and 
stabilised," he told me recently. "So I 
chose a heavy-handed way that I knew 
would work." The inner structure was 
composed of more than 20 steel parts, 
which had to be carefully assembled 
and aligned before being sealed in the 
glass envelope.

Two years ago, Kloss left Advent and 
retired to his basement for a year. "I 
had the luxury of having the time to see 
if I could find a more elegant way to 
make the tube," he continued. "If you 
want to reduce things to a minimum, 
you've got to have a mirror. You need a 
vacuum enclosure. You need a window 
for the light to get out, and a place to 
put the phosphor.

"Now suppose you make the mirror
as part of the tube (which had been
suggested, but I don't think ever done

«►10 ELECTRONICS Australia, December, 1979



commercially before), and let the 
faceplate carry the phosphor. The 
mirror and phosphor for optical 
reasons must have the same centre of 
curvature. If you separate these two 
spherical surfaces by an accurately 
ground cylinder — the barrel — it's got 
to come out right. The accuracy of the 
position of the barrel isn't important. If 
it has spherical curves ground into its 
end, then the two end pieces will 
automatically be held in perfect 
alignment."

Kloss showed me what he meant. He 
set up a tube neck with a mirror, a 
cylinder, and an end plate containing 
phosphor. Then on an optical bench he 
shot a beam of laser light through the 
axis of the system. As he moved the 
barrel around, the laser beam showed 
that the two optical elements remained 
in perfect registration.

Once the basic concept was hatched, 
there remained the problem of seeing 
if it could be built. "Here is a little 
research furnace that came from my 
basement," he said, walking through a 
laboratory at his new Cambridge firm, 
Kloss Video. It was a 90-litre stainless- 
steel lobster pot enclosing a smaller pot 
and fitted with an elaborate array of 
Calrod electric heating elements. "The 
key was to be able to differentially heat 
the mirror, different parts of the 
cylinder, and the face-plate to ap­
propriate temperatures. I had four 
Variacs for controlling heater 
temperatures, and night after night I 
sat down there trying different 
temperature schedules so that when 
the glass came out it was free of strain."

The new Novatron tube has many ad­
vantages. Because of its simplicity and 
ease of manufacture, it's cheaper than 
other Schmidt-type tubes. It's also 
brighter. "The electron beam has a 
better focusing system on it, so you can 
put higher beam current in," says Kloss. 
"And the phosphor can be kept cooler 
because we can get to the back of that 
glass and put a heat sink on it."

When I went into a lab, all fluorescent 
lights were on. But the picture at the far 
end of the room was bright and sharp. 
"You can measure 120 foot-lamberts in 
highlights on that picture," said Kloss. 
"We may run it slightly below that — 
say, in the 100 foot-lambert range. At 
that level, we've learned, we can get 
many thousands of hours of life out of 
the tubes; we don't know where the 
actual end of life is." Kloss is setting in­
itial production plans at 100 a month, 
and planned to show his first commer­
cial set with Novatron at the Consumer 
Electronics Show in Chicago last June.

This approach is now being cham­
pioned by Roger Howe, chairman of 
the board of US Precision Lens, which 
makes the revolutionary lenses that 
really put refraction systems in the 
super-bright category. But oddly, this 
approach, too, was launched by Henry

SCHMIDT SYSTEM uses an electron beam to form an ¡mage in each tube, and 
telescope optics to project enlarged colour pictures onto the screen. New, simple 
construction developed by Henry Kloss cuts costs and reduces parts to a 
minimum: neck with integral mirror, barrel, faceplate with phosphor target, and
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A NEW DIMENSION IN
TELEVISION VIEWING

GRUNDIG CINEMA 9000

BIG 
COLOUR 
SCREEN 
152cm

THE RECEIVER THE REMOTE CONTROL

THE RECEIVER OF THE CINEMA 9000 SYSTEM 
WITH ITS THREE PROJECTION LENSES SEEN 
FROM THE SCREEN.

THE INFRA-RED REMOTE CONTROL TELE-PILOT 
310 FOR 30 PROGRAMMES.

FEATURES:
• 152cm TOP CLASS LARGE COLOUR PICTURE
• HIGH REFLECTION CONCAVE SCREEN
• OPTIMAL WIDE VIEWING RANGE
• TELE-PILOT INFRA-RED REMOTE CONTROL
• TELE-PILOT 310 PROGRAMME TUNER
• STATION COMPUTER
• HI-FI AMPLIFER

Distributed By:

BREWO ELECTRONICS
104 BATHURST STREET, 
SYDNEY 2000 TEL: 233 3266

61 2867
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Giant-screen colour TV THE NEW GENERATION

Kloss. The principle is simple. Put a lens 
in front of any light source and you 
project a picture. Many of the 
projection-TV sets on the market now 
— the one-eyed monsters — use a lens 
and a regular TV set to project a bright 
enough image to see in a darkened 
room.

Can that simple system be improved? 
Henry Kloss began to wonder about 
that in the mid-1970s, after the Advent 
Schmidt-optics system was on the 
market. "Electrohome in Canada had 
some higher quality circuitry than other 
places and was interested in projection 
TV," he recalls. "Roger Howe at US 
Precision Lens was willing to try to 
make faster, cheaper lenses. There is an 
oversupply of tube-making equipment. 
These elements began to come 
together in my mind."

Kloss decided to make a system using 
three regular monochromatic tubes — 
one blue, one green, and one red — 
then combine them optically to make 
the full-colour image. With three tubes 
each giving off light, the total light out­
put could be high. If a fast lens (one 
that transmits a lot of light) could be 
found, that would make it brighter still. 
So Kloss asked Clinton Electronics Co 
to develop a brighter, more accurate 
version of its monochromatic tube; 
Electrohome to work on circuitry; and 
Roger Howe to build a fast lens.

The lens US Precision developed was 
an f/1.4, injection-moulded of acrylic. 
Kloss used it to make the Advent 750, 
which has since been repackaged to 
become the 760. It was a successful 
product, and the first three-tube refrac­
tive home set on the market. Although

not quite as bright as the Schmidt optics 
set, it was still bright enough for com­
fortable viewing.

The technical trick that made this 
possible was the development by US 
Precision of a way to make large, thick 
plastic aspheric lenses with optically 
acceptable surfaces.

This development not only made 
lenses cheaper, but it had an additional 
advantage. It freed lens designers from 
the constraint of having to use lenses 
with spherical surfaces, as they must do

ABOVE: Grundig SVR 4004 video 
cassette recorder — an optional extra 
with Grundig's "Cinema 9000" giant­
screen projection TV system. It can be 
remotely controlled.

RIGHT: the receiver of Grundig's 
Cinema 9000 system. It uses three in­
line projection tubes: one red, one 
green, and one blue.

with glass. By calling for aspheric lenses 
with complex shapes, designers could 
make extremely fast, simple lenses with 
fewer elements. And since the US 
Precision process is so much simpler 
than grinding glass lenses, the lenses 
could be far cheaper than those made 
of glass by the traditional method. 
Once US Precision had made the f/1.4 
lens for Kloss, the company decided to

AQUABEAM SYSTEM uses dichroic mirrors to combine 
colour images from three tubes into a single beam, which is 
projected through a singe lens onto the screen. Art Tucker (at 
left) is shown holding the housing for the 3-tube
assembly.
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The rewards for 2 hours of your
times a feeling of accomplishment, 
beautiful speakers and YOU SAVE

Based on the price of the 300mm system in ready built form.

250mm 300mm

Total System 149s 224
Sent anywhere in Australia for only $6.00 per pair freight.

Photograph shows 
speakers without 
front grilles.

NSW 125 Vert Street.
147 Heme Highway.
U2 Ptcihc Highway

By assembling these speakers 
yourself you'll own far better speakers 

than you could have otherwise afforded 
(you save high labour costs) and you end 
up with a superb system that will delight 

you and your family.

53 litre, infinite baffle 75 litre, infinite baffle
62(h)x39.3(w)x29.3(d) 71,7(h)x47.5(w)x29.3(d)

28Hz - 20kHz
8 ohms
80 watts music

35Hz - 20kHz
8 ohms
60 watts music

Specifications
Speaker Enclosure: 
Dimensions in cm: 
Frequency Response 
Impedance:
Power Rating:

200mm
26 litre, infinite baffle
53.5(h)x32(w)x22.6(d) 
45Hz - 20kHz
8 ohms
40 watts music

Each of the three Playmaster speaker kits were acoustically 
designed by Neville Williams (MIREE), Editor-in-chief of 
Electronics Australia magazine. They are precision man­
ufactured by Dick Smith so that everything just about falls 
into place'. The four side panels are pre-joined to the vinyl 
cladding - they simply wrap around the front baffle board. 
Even if you've never built anything before, you can make a 
pair of these magnificent speakers in about 2 hours 
construction time.
The 6 page, profusely illustrated instruction brochure 
explains everything in a simple, step-by-step manner. 
Even a child can do it!

MAIL ORDER CENTRE; PO Bom 747 CROWS NEST NSW 2065 Ph 439 5311 PACK Er POST EXTRA

SHOPS OPEN 9AM to 5 30PM 
(Saturday 9am till 12 noon) 
BRISBANE Half hour tarliar 
ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY ---------  

RE SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA

DSE586
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ABOVE: "Tele-Pilot" 310 infra-red 
remote control — supplied as standard.

THE GRUNDIG CINEMA 9000 is a two- 
piece unit consisting of a separate 
screen and a receiver with a high- 
brightness, in-line, 3-tube optics sytem. 
It is supplied complete with a multi­
channel infra-red remote control unit.

An impressive feature of the remote 

control unit is the in-built digital clock 
which allows the unit to act as a time­
switch. It will also automatically switch 
the TV to stand-by mode after about 35 
minutes if no remote control com­
mands are issued.

The mobile receiver is fixed to the 

floor about 2m from the screen which is 
normally wall mounted. Screen size is 
125 x 96cm (or 152cm diagonal) — 
about eight times larger than the 
picture area of a 48cm TV.

Fu rther details from Brewo 
Electronics, 104 Bathurst St, Sydney

see if it could push the technology still 
further. So it developed an f/1.0 lens, 
which has twice the light output.

Suddenly new possibilities loomed. A 
refractive set could be made with the 
new lens that could be twice as bright 
as before. "So now it's a real horse race 
between our technology and the 
Schmidt technology," says Howe.

The lenses sharply reduce the cost of 
projection television. Much slower 
glass lenses, such as are now used in the 
Japanese sets, cost as much as $200 each 
in quantity. But Howe says that any 
manufacturer who buys his new f/1.0 
lenses at the rate of a thousand a month 
(a small number for a mass-market 
product) can get them for $155 for a set 
of three — enough to make a television 
set.

Howe led me into a viewing room 
with a projection set using the new 
f/1.0 lens. It produced a beautiful, 
bright, sharp, clear picture in a well- 
lighted room.

Howe's lenses could be an important 
factor in projection TV. They're now 
available off-the-shelf. So are super- 
bright monochromatic tubes from Clin­
ton and other manufacturers. TV elec­
tronics can be bought as a package. So 
anyone who wants to can now put 
together an ultra-bright, relatively low- 
cost television set by simply buying all 
of the parts and putting them into a 
case.

The Aquabeam system
Back in the early days of projection 

television, many of the sets seen in US 
theatres, hospitals, military installations, 
and other commercial and industrial 
applications were built by an electro- 
optical expert named Art Tucker. 
Although Tucker had built many 
Schmidt-type systems (including a 
$28,500 system that produced a 12- 
metre picture for use in theatres in the 
late 1950s), he was concerned with 
several problems inherent in the 
design. For one thing, a Schmidt system 
must be engineered for a fixed picture 
size and a fixed projector-to-screen dis­
tance. And getting the three beams 
from the three colour tubes to con­
verge is complicated.

Tucker had also built and sold several 
thousand refractive optics systems us­
ing glass lenses back in the '60s. They 
cost $6800 and were sold mostly to 
schools. But he decided a couple of 
years ago that this was not the ideal ap­
proach either and that a new kind of 
system was needed.

So he set about to try to develop a 
system that would combine the three 
beams of light before the lens, so they 
could be projected as a single beam 
through a single tube. This would allow 
a single system to produce an image of 
any size. Just move it toward or away 
from the screen, focus like a slide pro­
jector, and the image size changes. But 

to work properly, a lens must be close 
to the face of the cathode-ray tube 
whose picture it is projecting. "So how 
do I get the tubes to think they're close 
to the lens and still stuff the mirrors in 
between?" asked Tucker.

He did it in an ingenious way. Tucker 
made a plastic box with windows on all 
four sides (see diagram). Inside, he 
mounted two dichroic mirrors. A 
dichroic mirror reflects light of one 
colour or wavelength, while passing 
most of the Iignt of different 
wavelengths. When the mirrors were 
arranged properly, the result was a 
head that combined the images from 
the three tubes into a single beam, 
which could be projected by a single 
lens.

But there was still one problem. 
When a light beam goes from glass to 
air or vice versa, it is bent sharply by a 
phenomenon known as refraction. 
Since various images were travelling 
through varying numbers of glass-air 
surfaces, refraction seriously distorted 
some of the images.

So Tucker devised another solution. 
He filled the box with a liquid with very 
special properties. It has precisely the 
same refractive index as the glass used 
on the face plates, for the internal 
mirrors, and at the exit pupil. Thus the 
glass effectively disappeared, there was 
no refraction of light internally, and 
refractive distortion was eliminated.
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Giant-screen colour TV THE FUTURE BRIGHTENS

Tucker has just set up his new com­
pany, The Big Picture, Inc, in Titusville, 
Florida. When I was there, he was set­
ting up production facilities: heavy 
injection-moulding equipment for the 
optical elements and housing of the 
projection head, electronics assembly 
areas, and so on. Initial plans call for 
him to manufacture 2000 sets that will 
sell for about $5000 and be placed in in­
stitutional settings — bars, hospitals, 
auditoriums.

Tucker figures that once he gets that 
many out in the field, he'll get enough 
practical experience to impress major 
TV manufacturers who might want to 
license his equipment. Ultimately, he 
hopes to manufacture only the projec­
tion head, selling it to the Dig home-TV 
makers for inclusion in their sets.

His units are impressive. He showed 
me sets that produce pictures con­
siderably brighter than those from 
either tne Kloss Schmidt system or the 
Howe refractive system. The liquid 
refractive agent directly in contact with 
the tube face helps keep the phosphor 
cool, so higher driving power can be 
used, which produces a brighter pic­
ture.

What will it take to make a successful 
home set? The makers disagree — and 
each outlines a set of desirable qualities 
clustered around his individual ap­
proach. Kloss thinks the two-piece set 
with projector in the middle of the 
room and screen on the wall, much like 
the various Advent models he design­
ed, will be most desirable, Many 
thousands of that kind have been sold.

Tucker thinks it has to be a one-piece 
unit. "It can't stick out from the wall 
more than 28 inches,'' he says. 
"Preferably, it should disappear when 
you're not looking at it. It can't have ex­
posed wires . running to it (that 
eliminates a projector in the middle of 
the room). It's got to look presentable 
as furniture. And you've got to be able 
to get it upstairs and through doors."

Howe has an ideal product in mind, 
too. "It should be comparatively unob­
trusive, should be in one piece, and 
should sell for under $2000." While 
there is a difference of opinion as to 
whether a one-piece or two-piece 
system is most desirable, this does not 
necessarily make one approach more 
likely to succeed than another. Any of 
the three systems can be built into 
either type of unit.

How about brightness?
All three claim they have enough, 

and after seeing them, I agree. Says 
Kloss, "We've got enough brightness 
now, and don't nave to talk in terms of

"CinemaVision" TC-6200A from National features one-piece construction, a 
153cm (diagonal) screen, and a high-brightness 3-tube Schmidt optics system. A 
26 function remote control unit allows the user to turn the set on or off, select up 
to 76 pre-set channels, and vary brightness and volume. Other features include 
provision to play either PAL or NTSC video tapes via a VTR, an aluminised screen 
surface, and an automatic station search facility. Further details from National 
Panasonic Australia Pty Ltd, 61 Anzac Pde, Kensington, NSW 2033.

foot-lamberts any more. We can be like 
the Rolls Royce salesman, who, when 
asked about horsepower, replied, 'It's 
adequate, Madam'."

Then why is Tucker trying to get 
more light — perhaps several times as 
much as the other two? At light levels 
now used, high-gain screens are also 
used to make the picture brighter. But 
the higher the gain, the narrower the 
viewing angle. Tucker wants to have so 
much brightness than he can trade 
some of it off for other desirable 
characteristics.

What size should a projection set be? 
Kloss thinks a 1.8-metre picture is 
desirable. Tucker says his projector will 
give you whatever size you want — an 
important point in favour of his set. 

Howe says 1.3 metres is ideal, but points 
out that with the three-tube refractive 
system the picture can be made any 
size. (Changing size can't be done by 
the customer; a set will come adjusted 
and converged for the size screen with 
which it is sold. But the factory can use 
the same package to make sets vvyth any 
size screen).

What does the future hold? It seems 
likely that the new systems will launch a 
new era for large-screen projection TV, 
both at work and at home! ®

Copyright 1 979 Time Mirror 
Magazines, Inc, New York. Reprinted 
from “Popular Science” by 
arrangement.
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LBO 508A OSCILLOSCOPE LDM 170 DISTORTION METER

Bandwidth DC-20 MHz.
Sensitivity 10mV/cm.
130mm highly C.R.T.

$899

20Hz-20kHz 0.3% F.S. 
Measures distortion, 
signal-to-noise ratio, 
signal levels.

$490
LAC 895 ANTENNA TUNER LBO 51OA OSCILLOSCOPE

Built-in SWR and in-line 
Watt meter. 5 bands 
from 3.5 to 28 MHz. 
500W pep transmitter 
input.

$182

20 mV/4MHz. 
FETS input

BUDGET PRICED 

$399
LSG 16 RF SIGNAL GENERATOR LAG 26 AF SIGNAL GENERATOR

I • » A I «% !

10OKHz-100MHz 
Solidstate RF signal 
generator. Suited for 
aligning the IF circuits 
in AM, FM and TV sets.

$119

2OHz-2OOkHz
Stable generator for all 
types of audio circuit.

| - «Lo « SS $166

LFM 39A WOW AND FLUTTER METER

For accurate and easy 
determination of the 
wow and flutter charac­
teristics of tape 
recorders to JIS, CCIR 
and DIN standards.

$699

LMV181A AC MILLIVOLT METER

AC Voltages from 
100uVupto 300V. 5Hz- 
1MHz.

$189

Distributed by VICOM

VICTORIA
Radio Parts Group 
Spencer Street 
West Melbourne and 
Dandenong Road. 
Malvern 
329 7888

SOUTH AUSTRALIA NEW SOUTH WALES QUEENSLAND CW Electronics

Electronic Components and Radio Despatch Service Elektron 2000 Delsound Cnr Marshall Rd and

Equipment 869 George Street 44 Brown Road, 1 Wickham Terrace. Chamberlain St,

110 Tynte Street 
North Adelaide 
(08) 267 2246

International Communication

Sydney.
(02)211 0816

Custom Communications

Broadmeadow 
NEWCASTLE, 2292 
(049) 691222

Brisbane, Queensland 
(07) 229 6155

Fred Hoe & Sons 
246 Evans St

Tarragidindi 
(07)48 6601

WESTERN
System Shop 11, Salisbury North, AUSTRALIA
Dale Street Parramatta Arcade, (07) 2774311 Atkins Carlyle
Port Adelaide. Church St, 1-9 Milligan Street

Parramatta. Ph. 635 6399 Perth
(09)321 0101

VICOM International
Pty. Limited.
68 Eastern Rd,
South Melbourne
Ph. 699 6700
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Current — 
which way 
does it 
flow?
From the Museum of New York, this Currier and Ives 
print depicts the 1752 experiment by Benjamin 
Franklin which established a relationship between 
lighting and static electricity — altogether a rather 
hazardous experiment.

Which way does electric current flow in a circuit? From positive to 
negative, as originally proposed by Benjamin Franklin, or in the 
reverse direction, as maintained by many adherents of electronics? 
This somewhat historical survey may help you to get the matter in 
perspective.

by NEVILLE WILLIAMS

Electrical phenomena have been 
observed and documented over hun­
dreds — even thousands — of years, 
although not understood at the time. 
The ancient Greeks, for example, were 
aware of static electricity, as manifest by 
the way in which a piece of vigorously 
rubbed amber would attract particles of 
dust and lint. In fact, the Greek word 
"elektron", meaning amber, is the root 
of our modern term "electronics".

Again, the Romans were aware of the 
peculiar behaviour of "loadstone", or 
magnetite, an oxide or iron which 
provided the key to the early mariner's 
compass. Even in those far off days, 
Roman writers were unsure whether 
their word for the effect had been 
derived from the island of "Magnesia", 
the source of the loadstone or 
"Magnus", the shepherd who allegedly 
discovered its strange properties. Suf­
ficient to say that, between them, the 
words provided the root for our 
modern term "Magnetism".

Much later, from about the 18th cen­
tury onward, European researchers 
began to study electrostatic and 
magnetic effects more deliberately and 
the conviction grew that there was a 
link, as yet unresolved, between the 
18 ELECTRONICS Australia

two. In 1752, Benjamin Franklin extend­
ed the speculation by demonstrating a 
further link between static electricity 
and atmospheric lighting — an experi­
ment that, in retrospect, has been 
classified as one of the most foolhardy 
of all time!

Indeed, Franklin postulated that 
electricity was some kind of intangible 
fluid. When an object had more than its 
share of this fluia, it would attract (or 
electricity would flow into) another 
body which had less than its share. He 
also suggested that a body with surplus 
fluid should be regarded as being elec­
trically positive, and bodies with less 
than normal fluid as being electrically 
negative.

A concentration of the "fluid" was 
seen as "static" electricity. Electrical 
fluid in motion came to be known as 
"current" electricity and, in line with 
Franklin's proposition, current was 
deemed to flow from positive to 
negative.

At that point in time, there was no 
special reason to adopt a contrary view 
and it was accepted as fact.

So the convention was established.
In subsequent years, Luigi Galvani 

(1780) and Allessandro Volta (1880) con­

tributed to research which produced 
the first electrical cells (or "batteries" 
of cells). In due course, one connection 
was identified as the source of electrical 
"fluid” and variously branded 
"anode", "positive", "plus" or " + ". 
The other connection was called 
"cathode", "negative", "minus" or

Thus equipped, Hans Christian 
Oerstadt began a long series of ex­
periments in 1807, which established a 
firm relationship between electrical 
current flow and magnetism:

When current from a battery flowed 
through a wire (from anode or positive 
to cathode or negative, of course) it 
produced a magnetic field around the 
wire. This could be sensed by a com­
pass and shown to have a north and 
south polarity comparable with that of 
the Earth.

Thus, in the early part of the last cen­
tury, the conventions had become 
firmly established and interlocked.

In successive decades, many famous 
physicists and engineers expanded the 
basic concepts and developed practical 
equipment, ultimately giving birth to a 
fledgling electrical industry, with 
batteries, generators, motors, lighting 
systems, communications systems and 
so on.

Associated with it was a growing 
mountain of textbooks, literature and 
academia — all conforming to the 
original assumptions about voltage 
polarity and the direction of current 
flow and magnetic flux. These 
relationships were epitomised in 
Fleming's classic right-hand and left­
hand rules, which have graced elec­
trical textbooks for more years than 
most can remember.
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LOW COST PORTABLE OSCILLOSCOPES
THAT DON T COMPROMISE ON PERFORMANCE!

TTM303 
15MHx 

Battery Operated

TTM303
The TTM Dual Trace Portable Scope 

Model 303 offers a high sensitivity of 
5mV/DIV with DC to 1 5MHz bandwidth. The 
3-inch CRT with 1.5kV regulated 
accelerating voltage gives a clear bright dis­
play

This Portable Scope operates from stan­
dard line voltage (90 to 260V) or from the in­
ternal rechargeable Ni-Cad battery, that 
provides 2 hrs operation before recharging is 
required It also operates from any external 
DC voltages of 11 to 30V, e g. car batteries, 
standard C' size cells, etc.

SPECIFICATIONS:
SENSITIVITY - 5mV to 10V/DIV 1-2-5 step 
with fine control BANDWIDTH - DC: DC to 
15MHz (-3dB). RISETIME:- 24nS. 
OPERATING MODES:- CH-A, CH-B and 
Dual Trace TIME BASE:- 1t/sec to 500 
mS/DIV with fine control. EXPANSION - x5 
at all ranges X-Y OPERATION - X-Y mode is 
selected by SWEEP TIME/DIV switch. CH-A: 
Y axis, CH-B X axis. POWER 
REQUIREMENTS:- AC: 115/240V DC: 11- 
30V. 7.2VA. Battery: Ni-Cad Battery (up to 2 
hour operation). SIZE: 113 (H) x 223 (W) x 
298 (D) mm approx. WEIGHT:- 4 5kgs.

BS310

APPLICATION BS310S
The dual trace Model BS-310 employs a 

high brightness 95mm CRT and offers a high 
sensitivity of 2mV/DIV from DC to 15MHz.

The ADD/SUB feature makes this model 
ideal for measurement and maintenance of 
computers and peripherals This scope is 
recommended for FLOATING Measurements 
and FREQUENCY/PHASE Measurement (X- 
Y mode). Rechargeable battery operation 
makes it ideal for repairing TVs and other 
consumer and industrial equipment.

Now with 95mm 
rectangular 

tube

APPLICATION BS610
The BS-610 employs a high brightness 

140mm Rectangular CRT with internal 
graticule assuring easy and accurate obser­
vation of waveforms without any parallax.

External DC-Powered operation expands 
the versatility of this oscilloscope to 
FLOATING Measurements as well as field 
operation.

Other features including TV SYNC and HF 
REJ, make this scope ideal for research and 
development, production lines or in-the-field 
service applications from computers to elec­
trical appliances

SPECIFICATIONS:
SENSITIVITY - 2mV to 10V/DIV on 12 
ranges In 1-2-5 step with fine control. 
BANDWIDTH:- DC: DC to 15MHz l-3dB). 
RISETIME:- 24nS. OPERATING MODES- 
CH-A. CH-B. DUAL. ADD and CHOP TIME 
BASE - 0 5usec to 0 5sec/DIV in 19 ranges 
and X-Y in 1-2-5 step with fine control. 
MAGNIFIER:- x5 at all ranges. X-Y 
OPERATION - X-Y mode is selected by 
SWEEP TIME/DIV switch CH-A: Y axis. CH- 
B: X axis. POWER REQUIREMENTS:- AC: 
11 5/240V DC: 11-30V. 7.2VA. Battery: Ni- 
Cad Battery (up to 2 hour operation). SIZE - 
113 (H) x 223 (W) x 298 (D)mm. WEIGHT:- 
4 5kgs (5.5kgs including battery).

SPECIFICATIONS:
SENSITIVITY:- 5mV tc 10V/DIV on 11 
ranges in 1-2-5 step with fine control. 
BANDWIDTH:- DC: DC to 15MHz (-3dB) 
RISETIME:- 24nS. OPERATING MODES: 
CH-A CH-B DUAL. ADD and CHOP. TIME 
BASE: - 0 5usec to 0.5sec/DIV in 19 ranges 
and X-Y in 1-2-5 step with fine control. 
MAGNIFIER - x5 at all ranges X-Y 
OPERATION:- X-Y mode is selected by 
SWEEP TIME/DIV switch. CH-A: Y axis. CH- 
B: X axis. POWER REQUIREMENTS:- AC:
1 15/240V DC: 11-30V. 7.2VA. SIZE —145 
(H) x 280 (W) x 369 (D)mm. WEIGHT- 
67 kgs

We STOCK PROBES and ACCESSORIES to suit most makes of oscilloscopes to 150MHz. Contact us for com­
petitive prices.

ELMEASCO
Instruments Pty. Ltd.

Available from selected stockists or from:-
P.O. Box 30, Concord, NSW. 2137
13-15 McDonald St., Mortlake, NSW. 2137
Phone: (02) 736-2888, Telex: 25887

P.O. Box 107, Mt. Waverley. Vic. 3149
21-23 Anthony Drive. Mt. Waverley, Vic. 3149
Phone: (03) 233-4044. Telex: 36206

Adelaide: 51 3521, Brisbane: 229 3161, Perth: 398 3362
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AWG 30 Wire
.025" Square Posts
Daisy Chain or Point To Point
No Stripping or Slitting Required 
. ..JUST WRAP ™....
Built In Cut Off
Easy Loading of Wire
Available Wire Colors:
Blue, White, Red & Yellow

WHY NOT

QLD
Wilber Sales. 319 5136

VIC
Ellistronics. 602 3282
Arlin Instruments. 569 6984
Stewart Electronics. 277 0622

WA
Reserve Electronics. 275 2377

SA 
Protronics 212 3111

Available from

STRIP WRAP UNWRAP

WHY CUT?
WHY STRIP?
WHY SLIT?

JUST 
W

NSW
Radio Despatch. 211 0191
David Reid Electronics, 29 6601
Electronics Distributors. 636 6052
Martin De Launay. 29 5834
Dwell Pty Ltd. 487 3111

j 14-16 Pin Dip IC Inserter INS-1416 I

REGULAR WRAP

W
MODIFIED WRAP

Wire-wrapping, stripping, unwrapping tool for 
HOBBY WRAP AWG 30 On-O25 (0,63mm) Square Post.

TOOL

Blue Wire
Yellow Wire 
White Wire 
Red Wire

30 AWG Blue Wire. 50ft Roll L
30 AWG Yellow Wire 50ft Roll
30 AWG White Wire. 50ft Roll
30 AWG Red Wire. 50ft Roll

ROLLS OF WIRE
Wire for wire-wrapping AWG-30 
(0.25mm) KYNAR* wire, 50 ft. roll, 
silver plated, solid conductor, 
easy stripping. _________

R 308-0050 
K 30Y 0050 
R 30W0050
R 30R 0050

WIRE DISPENSER
■ With 50 ft. Roll of AWG 30 

KYNAR* wire-wrapping wire. 
Cuts the wire to length.

■ Strips 1'of insulation.
■ Refillable (For refills, see above)

WD-30-B 
WD-30-Y 
WD-30-W 
WD-30 R

AMPEC ENGINEERING CO PTY LTD
1 Wellington Street, Rozelle 2039

PO Box 132, Rozelle 2039. Phone (02) 818 1166

Regular Wrap
Modified Wrap

WSU-30
WSU-30M

NEW

Battery I 
wire 

wrapping 
tool

COMPLETE 
WITH BIT

HOBBY WRAP
Model BW 630

WIRE-WRAPPING TOOL

For .025" (0,63mm) sq. post 
“MODIFIED"wrap, positive 
indexing, anti-overwrapping 
device.

For AWG 30
For AWG 26-28

Bit for AWG 30
Bit for AWG 26-28

BW-630
BW-2628

BT-30
BT-2628

•USE "C" SIZE NI-CAD BATTERIES
(NOT INCLUDED)

DIP/IC EXTRACTOR TOOL
The EX 1 Extractor is ideally suited for hobbyist or 
lab engineer. Featuring one piece spring steel con­
struction. It will extract all LSI, MSI and SSI devices 
of from 8 to 24'pins.

Extractor Tool | EX-1 |
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But, around the turn of the century, 
Franklin's long-standing electric "fluid" 
concept began to be questioned by 
Rutherford, Bohr, Thompson and 
others, who put forward the then quite 
revolutionary electron theory. It had 
enormous implications.

They maintained that atoms were 
not, after all, the basic building blocks 
of matter. That atoms, in turn, were 
made up of still smaller particles (the 
real building blocks) notably "protons" 
with a positive electrical charge and 
"electrons" with an equivalent 
negative charge.

Each atom was like a miniature solar 
system with a nucleus of positively 
charged protons and (usually) an equal 
number of electrons spinning around it 
in specific orbits. Tne number and 
arrangement of protons and electrons 
determined the nature of the atom.

In certain substances, electrons in the 
outermost orbit could migrate from 
atom to atom. If, for any reason, there 
was an overall surplus of electrons in a 
particular area, it was equivalent to a 
negative electrostatic charge; a deficit 
of electrons was equivalent to a positive 
electrostatic charge. A discernable 
migration of electrons from one region 
to another was an electric current.

As a logical extension of this, a cell 
(or battery) could be regarded as a 
device in which internal galvanic 
(electro-chemical) action produced a 
surplus of electrons at one pole 
(negative) and a lack of such electrons 
at the other (positive) pole. In a rotary 
generator, a similar result was produc­
ed by magnetic effects. Similarly for an 
electrostatic generator or any other 
source of electrical energy.

The current which flowed when the 
two poles were bridged by an external 
wire was not some intangible "fluid", 
but simply a migration of free electrons 
through the wire.

NEGATIVE TO POSITIVE!
More to the point, this movement 

was from negative to positive!
The electron theory was not well 

received at first, partly because it 
challenged existing physical, chemical 
and electrical concepts, and partly 
because it appeared to contradict the 
"sacred" laws about polarity, current 
flow and magnetic flux. Indeed, it 
remained a "theory" for many years, 
until progressive developments 
rendered the traditional view un­
tenable.

What gave particular point to the 
argument was the development of the 
thermionic valve, better known to the 
Americans as a vacuum tube or radio 
tube. As it happened, the operation of 
this vital new device was relatively easy 
to depict and comprehend and, of 
course, it depended on electrons 
migrating from atom to atom and even 
across free space.

In a thermionic diode valve, elec­
trons emitted by a heated filament (or 
cathode) were attracted to an adjacent

THE TEACHERS’ 
DILEMMA ...

CONVENTIONAL 
CURRENT FLOW

In a simple triode valve circuit, elec­
trons flow from the negative side of the 
(HT) high tension supply to the filament 
or cathode, across the evacuated space 
to the valve anode, then through the 
external anode circuit to HT+. This 
conflicts with the conventional current 
flow concept from plus to minus.

plate (or anode) within the evacuated 
glass envelope, whenever the plate was 
at a positive potential with respect to 
filament. On this property depended a 
diode's ability to function as a rectifier 
or detector.

In a triode valve, electrons were 
emitted from filament to plate in the 
same manner, except that the electron 
stream was subject to further control by 
an additional electrode (a "grid") 
mounted between the filament and 
plate. This made it possible for a triode 
to act as an amplifier or oscillator.

To understand the operation of 
wireless circuits using valves, it seemed 
quite natural to think in terms of elec­
tron flow: from the negative side of the 
supply to the valve filament (or

On sale around the turn of the century, 
this electric fan was a product of the 
"fledgling electrical industry". One 
thing it couldn't cool was the then 
current argument about the nature of 
electricity: was it a "fluid" flowing in 
the accepted direction or a massive 
migration of electrons moving the 
other way?

cathode), thence across to the valve
plate (or anode), and on through com­
ponents in the external circuit back to
the positive side of the supply. (Fig. 1.)

In wireless magazines ana textbooks, 
arrows were commonly drawn on cir­
cuit diagrams to emphasise this quite 
fundamental concept.

Over the following decades, as the 
science and application of wireless ex­
panded (call it "radio" if you like), an 
inevitable confrontation developed.

The wireless/radio fraternity had no 
real option but to develop their un­
derstanding on the basis of electrons 
and electron flow. But, to them, elec­
tron flow was current flow; how could 
it be any other way? Indeed, such was 
the logic of their position that they 
were confident that, one day, electrical 
types would have to see it that way!

But, in this, they were disappointed. 
Possibly because they were less directly 
concerned with electron physics, the 
electrical fraternity chose to retain their 
long established conventions gover­
ning current flow and magnetic polari­
ty. What's more, they have never budg­
ed from that position.

BASIC CONFLICT
In the centre of things, teachers and 

lecturers were commonly obliged to 
explain electron (therefore current) 
flow in one direction, despite the fact 
that other members of the staff were 
talking about current flow in the op­
posite direction!

Publications like our own were also 
caught in a bind, particularly as elec­
trical and radio interests began to 
overlap onto the Common ground 
which is now all part of "electronics". 
As surely as we gave expression to the 
electron/current concept, just as surely 
would readers challenge us with 
chapter and verse to "prove" that we 
had our ideas and arrows the wrong 
way round!

More or less of necessity, we adopted 
the following practices:
• The word current was used only in a 
generalised sense; eg, voltage and 
current.
• If the context required a reference 
to the direction of current flow, we 
added the word "conventional", 
thereby indicating that the statement 
was in accordance with the established 
electrical convention.
• In the context of radio (particularly 
valve) circuits, and where possible, we 
wrote in terms of electron flow.

This practice, also followed by many 
other electronics publications, 
minimised confusion and kept most 
people happy. Or, perhaps we should 
say: made them less miserable!

In general, we still follow the prac­
tice, but the emphasis has changed 
again since the advent of solid-state 
devices: diodes, transistors, integrated 
circuits, etc.

Unlike valves, their operation is not
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ROD IRVING 
ELECTRONICS
499 HIGH STREET, 
NORTHCOTE 3070 
MELBOURNE, 
VICTORIA.
Ph. (03) 489 8131.

Weare also stockists of audio products, mics. 
mixers, speakers (Phillips, Magnavox) Neutrik 
Audio Connectors (Cannon Compatible) 
Solder. Irons, Car Speakers, etc 
Phillips 12" 3 Way Speaker Kits 
(AD12K12) $295.00 pr.

SUPER SPECIALS
COMPONENTS 
2114's 
2708
741s 10
555's 10
BD139's 10
BD140's 10
SC141D 10
SC151D 10
Red Leds 10
Red Leds 100
Yellow Leds 10
8 Pin l/C Skts 10
BC 547 10
BC 548 
BC 549 
MJ802 
6800/50V Caps (Lug) 
5600/40V Caps (PCB) 
Pots Single Gang Carbon 
All Values Except 100 ohm 
Quality Single Turn 
Cermet Pots Most Values 
Quality 10 Turn Pots 
Most Values 
Computer Cooling Fans 
4 68in Square

up 
up 
up 
up 
up 
up 
up 
up 
up 
up 
up

$6.25
1 1 00
2.50
2 90
4 50
4.50
1.10
2 10
1.40

1 1 00
2 90
2 00
1 00 
0.1 5 ea. 
0 19 ea 
3 60 ea 
4 50 ea
1.90 ea

0 50 ea

0 99 ea

7.50 ea

27 50 ea

KITS & PRINTED BOARDS
(KITS OF PARTS INCLUDE QUALITY 
FIBREGLASS BOARDS)
SERIES 4000 AMP
Front Panel 7.99 ea.
ETI 470 60W 19.90ea
ETI 480 100W 19.75 ea.
ETI 480 50W 16 50ea
(BOTH INCLUDE HEAT SINK BRACKET)
ETI 470PS 18.50ea.
(INCLUDES RELAY NOT TRANSFORMER) 
Transformer to suit 22 90ea
ETI 471 Preamp 45.50 ea.
EA 79 SF9 Sound Trigger 15.00 ea.
All Parts and Board available for
Dream Computer
ETI 574 PCB Disco Strobe 2.80 ea.
ETI 549A Metal Detector 2.75 ea.

HEAVIER ITEMS ADD ADDITIONAL POSTAGE. 
EXTRA HEAVY ITEMS SENT COMET FREIGHT 
ON. PRICES SUBJECT TO CHANGE WITHOUT 
NOTICE. SEND 40c & S.A.E. FOR FREE 
CATALOGUE.

MAIL ORDERS: PO BOX 135 
NORTHCOTE, VIC 3070 
MIN PACK & POST S1.00

CURRENT — which way does it flow?

at all easy to visualise. Depending on 
the device and the circuit configura­
tion, the potentials applied may be 
variously positive or negative. Conduc­
tion may involve the movement from 
atom to atom of electrons or so called 
"holes" or both. The latter move from 
positive to negative, in line with the 
traditional electrical convention.

Add further talk about "majority" 
and "minority" carriers and a variety of 
other terms invented by solid-state 
physicists, and the once simplistic argu­
ment becomes very confused indeed. 
So, while the concepts of electron flow 
and movement remain as valid as ever, 
the urge to make an issue out of them 
has greatly diminished.

It may even be said that, if the 
original positive-to-negative conven­
tion was a guess, the view of electronics 
adherents in the valve era was, itself, an 
over-simplification of the mechanism 
of conduction!

No less to the point, solid-state 
devices are represented, in many cases, 
by circuit symbols which perpetuate 
the concept of conventional current 
flow. Whether he likes it or not, the 
modern electronics devotee is stuck 
with them.

It seems almost certain that this came 
about because the very early rectifiers 
were allotted circuit symbols which in­
volved an arrowhead for the anode 
pointing in the direction of (conven­
tional) current flow to a line represen­
ting the cathode. For thè sake of con­
sistency, this symbol has been main­
tained for all rectifiers, right through to 
the modern (?) germanium and silicon 
diode.

When the transistor arrived, virtually 
a derivative of the diode, its symbol ex­
tended the diode convention. As a 
result, the emitter lead always points to 
the negative side of the supply. In an 
NPN type, the arrowhead points 
towards the collector, which is fed from 
the negative rail. In an NPN type, the 
arrow points the other way.

Faced with this situation, followers of 
electronics are tending not to argue but 
simply to adapt to the traditional con­
vention. Where there is the likelihood 
of ambiguity, they can do as we have 
already suggested: refer to "conven­
tional" current flow, or talk in terms of 
electron flow, or both.

It is possible to come up with similes 
which purport to bridge the remaining 
gap. Some time ago, for example, we 
used the example of a nearly-fuII row of 
seats in a theatre; by moving the 
patrons (electrons) in one direction, va­
cant seats (holes) could be concen­
trated at the opposite end. A Tandy 
publication invokes an alternative pic­
ture of a tube nearly filled with liquid; 
as the tube is tilted to and fro, the liquid 
(electrons) flow in one direction while 
bubbles (holes) move in the other.

Whether such mental pictures are 
necessary, or even helpful, at this stage 
seems debatable. Having come to ap­
preciate the reasons for the apparent 
confusion, it is probably best to simply 
accept the situation and conform to it.

Which just about wraps it up, except 
for one point: why is the catnode of a 
semiconductor diode commonly 
thought of or marked as the "plus" 
end? Traditionally, and in just about 
every other device, the cathode is 
regarded as the negative electrode. 
Why the difference?

In fact, the diode is not an exception. 
In terms of conventional current flow, 
its conduction is also from anode to 
cathode. The markings on a diode 
follow from the fact that they are most 
commonly used in rectifier situations, 
with AC input and DC output.

Consider the basic circuit of Fig. 2, 
which could represent a diode func­
tioning as either a rectifier in a mains 
power supply, or as a signal detector, 
(ie, a signal rectifier) in a radio receiver.

An alternating voltage is typically fed 
to the diode from a winding, which 
may be part of a mains transformer or a 
tuning coil. During the half-cycles 
when the upper end of the coil is 
positive, the diode conducts and feeds 
that positive potential to the filter 
capacitor and to the upper output ter­
minal. On the reverse half-cycle, the 
diode does not conduct, since a 
negative voltage is being applied to the 
anode.

In short, only positive pulses are

THE DIODE PROBLEM

FIG. 2

In a diode, the anode is represented as 
an arrow pointing, in the direction of 
conventional current flow, to the 
cathode. The latter is sometimes mark­
ed "plus" because in a rectifier circuit, 
as shown, it is at the positive side of the 
DC output.

applied to the upper output terminal. 
The pulses are stored and smoothed by 
the filter capacitor.

Without trying to go any further, the 
point we want to make becomes ap­
parent. In a rectifier situation, as in Fig. 
2, the DC output is derived from the 
cathode end; hence the marking con­
vention.

If the diode in Fig. 2 was simply
reversed, the diode would conduct on
the alternative half-cycle and the upper
output terminal would become minus
— derived from the anode! ®
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...the long term reliable

sandia

N501 Multimeter 
The executive 
choicel
• Measurements similar to 

a VTVM can be taken as 
the N501 has a constant 
IMJ2 input impedance on 
the ACV ranges.

• Widespread coverage of 
the principal measure­
ments is available as the 
N501 has AC + DC Volts 
to 1.2kV, AC and DC 
Amps to 12 Amps and 6 
resistance ranges to 200 
Mfis.

• Attractive, 9mm thick 
walnut sideboards help 
protect the multimeter 
from accidental damage.

multimeter. T-55 THD Multimeter 
(T- 5 5 D c/w optional 
temperature probe) 

The latest lightweight 
with heavyweight 

features I
• Adds a temperature 

capability (-50°C to 200°C) 
to the newest thin- 

dimension multimeter.
Lets you measure the 

temperature of industrial 
and commercial appliances 

or individual component 
heat.

• Offers a multi-role 
multimeter to cover normal 

requirements plus AC 
Amps, battery test, LED 

test and temperature 
selections.

UNIVERSAL 
MULTITESTER
• 44/xA movement-quality 

performance, diode 
protected

• Stable ACV measurement 
- solid-state rectifier & 
enlarged frequency 
coverage.

• Linear scale characteristic 
-common scale reading for 
DCV anp ACV

• Semiconductor test 
-simultaneous reading 
of load current & voltage 
with 12

• Temperature measurement 
of-30°C to +150°C with 
extra probe

PDM500C 
INSULATION TESTER
■ Easy push button 

operation.
■ Large easily read scale.
■ No wearing parts 

(transistorized for long 
trouble-free life).

■ One-man operation-no 
handle to crank.

Specifications
Rated Voltage 500V.
Resistance 100 Megohm.
Effective scale reading: 
0.1-100-200 Megohm.
Continuity Scale: 0-100 
ohms.
Including vinyl-leather case 
with lead pouch, shoulder 
strap and insulated test 
leads.

460-ED 
MULTITESTER 
THE BEST BUY IN 
MULTIMETERS 
100,000 ohms per volt 
with ±2% accuracy for DC 
ranges with only 10 
microamperes loss at full 
scale. H.F. current blocking 
when making DC 
measurements.
• I OpA movement - 

100kS2/V, varistor 
protected

• Polarity reversal 
switch-negative 
measurements

• Equalising transformer­
common shunts & jacks for 
1.2A& 12ADC/AC

BX-505 
MULTITESTER
• Fast-response, 24pA 

movement-fuse & diode 
protected with high 
resolution factor 
(0.4/iA/scale division)

• Revised scale marking­
intermediate readings 
readily determined

• Polarity reversal 
switching-negative 
measurements

• Series capacitor terminal 
(OUTPUT+I-AF output 
level check

RANGES. AC & DCV to 
1.2kV|30kVDCwith 
optional probe). AC & DCA 
to 12 amps

• ADELAIDE 356-7333 • BRISBANE 52-7255 • HOBART 23-1841
• MELBOURNE 699-4999 • PERTH 277-7000 • SYDNEY 648-1711
• AUCKLAND N.Z. 77-0924 • WELLINGTON N.Z. 698-272
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Home

Here is the second part of our rundown on the latest developments 
in home movie equipment. Having looked last month at the new 
breed of cameras, we now turn to the features and facilities offered 
by the new projectors. To round off the subject we also look briefly 
at developments in animated viewers or “editors”.

by JAMIESON ROWE
As you might imagine, while all of 

these developments have been taking 
place at the camera end of the home 
movie market, things haven't been ex­
actly stagnant at the projector end. 
Perhaps the developments haven't 
been quite as dramatic, but the latest 
projectors do offer some interesting 
new feature and performance advan­
tages.

Probably the most obvious improve­
ment over earlier models is in terms of 
light output. The output of most of the 
current projectors is well up on earlier 
models, due partly to the use of wider- 
aperture projection lenses and partly to 
the use of higher-power projection 
lamps.

Just about every model on the 
market is fitted with a lens of aperture 
larger than f/1.5, for example. Some of 
the higher priced machines offer a lens 
of aperture f/1.3 or f/1.2, while the top- 
of-tne-line models generally provide 
an even larger t/1.1. Most ot these 
lenses are zoom lenses, with the focal 

length variable over a ratio of from 2:1 
to 2.5:1 to allow you to fill your screen 
with the picture over a range of projec­
tion distances.

When it comes to lamps, a majority ot 
machines now use a 12 volt 100 watt 
quartz-halogen lamp which provides a 
light output considerably higher than 
the 8V/50W lamp fitted to earlier pro­
jectors. A few machines use a more 
powerful 15V/150W quartz-halogen 
lamp, giving even higher output, while 
those at the top of the market (like the 
Elmo GS-1200) use an even more 
powerful lamp rated at 24V/200W..

Virtually all of these lamps are fitted 
with an integral "dichroic" mirror. This 
is a mirror which fully reflects and con­
centrates the wanted visible light, but is 
transparent for infra-red and heat 
radiation. The idea is to give high light 
output, while at the same time reduc­
ing heating of both the lamp itself and 
the film.

Many of the projectors with quartz- 
halogen lamps are also fitted with 

high/low switches, so that the lamp 
may be run from a slightly lower 
voltage when full light output is not 
required. This lets you extend the life of 
the lamp considerably — an important 
point because many of the Q-H lamps 
are quite expensive.

In addition to improved light output, 
many of the newer projectors also offer 
the ability to accept larger film spools. 
This lets you project longer without an 
interruption to change spools. Quite a 
number of the current models will 
accept 180m (600ft) spools, for example, 
in place of the 120m (400ft) or 60m 
(200ft) provided on most early 
machines. The 180m spool will let you 
project for up to 40 minutes at 18fps, or 
30 minutes at 24fps.

A small number of projectors take

The Elmo ST-1200HD sound projector, 
which offers a 15V/150W lamp, two- 
track recording and replay, and 360 
metre (1200ft) spool capacity.

TOP LEFT: The Beaulieu 708EL, known 
as the "Rolls Royce" of super-8mm 
projectors. Capable of superb results, it 
takes 720m spools.
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240m (800ft) spools, while an even 
smaller number will accept spools of 
360m (1200ft) capacity: the Elmo GS- 
1200 and ST-1200HD, the Chinon SS- 
1200, and the Beaulieu 708EL. In fact the 
last of these goes one better again: it 
will take spools of no less than 720m 
(2400ft), which will run for no less than 
21/2 hours (160min) at 18fps, or two 
hours (120min) at 24fps!

In addition to conventional movie 
projectors designed to throw the pic­
ture up on a separate screen, a number 
of manufacturers are now making 
"integral screen" models. These look 
rather like a small table-model TV 
receiver, and are designed to project 
the picture onto the inbuilt screen from 
the rear. The idea is to reduce the 
"hassle" of showing your movies — you 

don't have to set up a screen and fully 
darken the room.

Both sound and silent models are 
made in the integral-screen format, and 
they have gained some popularity. 
However they have not really reduced 
the market for conventional projectors, 
probably because part of the appeal of 
home movies for many people is the 
ability to produce large, impressive pic­
tures.

Actually many of the integral-screen 
models can also be used to project onto 
a separate screen, by opening a small 
flap.

When it comes to sound projectors in 
particular, probably one of the most 
obvious features offered by the latest 
machines is increased flexibility. Many 
of them are capable of all sorts of fancy 

things, with the idea of making it easier 
to assemble satisfying sound tracks.

Quite a few machines now allow you 
to record on or play back from either 
the main magnetic stripe track on the 
film, or the narrower "balance" track 
— which was originally intended purely 
to make striped film lie squarely in the 
picture gate of cameras and projectors. 
In most cases you can record on one 
track while playing back from the 
other, so you can make transfers back 
and forth.

This is a considerable help in 
assembling a sound track, as you don't 
have to risk the track you have already 
put together when you add in the next 
part.

A few projectors extend the two- 
track idea to provide a full stereo sound
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SHOWROOMS:-

welcome here

Choose from over 500 
different titles — Colour, 
Cartoons, Comedies, Westerns, 
Horror, Travel, etc.

Plus many more

THE BIRDS (Hitchcock) 
DAY OF THE JACKAL 
THOROUGHLY MODERN MILLIE 
AIRPORT
WHO’S ON FIRST (Abbot & Costello)

CHOOSE YOUR FAVORITE
STARS 

on 60M and 120M

sfmES

For AU

reels. Project^

More

STARS 
OF 

YESTERYEAR 
AND 

TODAY

EARTHQUAKE DUELJESUS CHRIST SUPERSTAR SWEET CHARITY
SCIENCE FICTION — MONSTERS 
Frankenstein. The Mummy 
Dracula. The Creature. More 
COMEDIES
Marx Bros. W.C. Fields
Abbott & Costello. Bob Hope. 
CARTOONS
Woody Woodpecker
Chilly Willy. Fabulous
Harlem Globetrotters. More 
ADVENTURE - ANIMALS - CLASSICS
VON RYAN'S EXPRESSOUR MAN FLINTSEVEN YEAR ITCHCAROUSELDESIREEFRENCH CONNECTION PART 2CAN CANLOVE IS A MANY SPLENDORED THINGKING AND IMY DARLING CLEMENTINE AND MANY, MANY MORE AVAILABLE FOR OUTRIGHT PURCHASE

ENQUIRE ABOUT THIS YEAR’S 
NEW RELEASES

eUC FOR ILLUSTRATED COLOUR 
CATALOGUE & ORDER FORM 
SEND $1.00 IN STAMPS TO:—

PHONE:- (Dept ELEC 
(02) 699-8777 

698-1758

) P.O. Box M200, Sydney Mail Exchange N.S.W. 2012
Retailers & Hirers of Super X & 16mm Movies 

Photographic Products & Equipment <

268 Cleveland Street, Sydney (Cnr. Elizabeth Street) OF FilO^/SP^y
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The SS-1200, a recent addition to the Chinon range. It offers 
stereo sound and 360m spool capacity.

The Elmo CS-1200, which offers stereo sound, 360m spool 
capacity, four drive motors and a 24V/200W lamp.

capability. The results can be quite im­
pressive, despite the fact that the two 
channels are inherently unbalanced. 
The "balance" track is much narrower 
than the "main" track, as it was not in­
tended for recording and playback; this

The Sankyo model 500, which offers an 
8V/50W lamp and 180m spool capacity.

Some projectors also provide a 
feature known as programmable recor­
ding. This works in conjunction with a 
film counter, which is usually arranged 
to count in units of 18 frames (one se­
cond at 18fps). The idea is that you 
program the projector with the starting 
and ending counter readings for a new 
recording to be added to the film's 
track, and then it automatically 
switches the recording circuitry on and 
off at the right times.

Two of the projectors which offer this 
feature (the Bauer models T 525 and 
T 610) use a microcomputer for the 

The firms who distribute them:
Listed below are the importers or distributors of the home movie equipment which 

is mentioned in this article or shown in the illustrations. In most cases the firms listed 
will not sell directly to the public; however should you have any difficulty in obtaining a 
piece of equipment, they will generally be able to advise you of the nearest dealer.
BAUER, MINOLTA: Photimport (Australia) Pty Ltd. 149 Milton Street, Ashfield NSW 
2131.
BEAULIEU: Cinema Beaulieu division of International Dynamics, 23 Elma Road 
Cheltenham, Victoria 3192.
BELL & HOWELL, CHINON, RICOH: Maxwell Photo-Optics Pty Ltd, 55 Murray Street, 
Pyrmont, NSW 2009.
BOLEX: Wild Leitz (Australia) Pty Ltd, 45 Epping Road, North Ryde NSW 2113. 
BRAUN NIZO: George’s Camera Store Pty Ltd, 263 Elizabeth Street, Sydney NSW 
2000.
CANON: Canon Australia Pty Ltd, 22 Lambs Road, Artarmon, NSW 2064. 
COSINA: Tasmanex Pty Ltd, 374-376 Pittwater Road, Harbord, NSW 2096. 
ELMO: C.R. Kennedy (Australia) Pty Ltd, 29 Mountain Street, Ultimo NSW 2007. 
EUMIG: R. Gunz (Photographic) Pty Ltd, 63-73 Ann Street, Darlinghurst, NSW 2010. 
GOKO: Camera Houses of Australia Ltd, 4/2 Harbord Road, Harbord, NSW 2096. 
HANIMEX: Hanimex Pty Ltd, 108 Old Pittwater Road, Brookvale, NSW 2100. 
POLAVISION: Polaroid Australia Pty Ltd, PO Box 163 North Ryde, NSW 2113. 
SANKYO: Camera Distributors Pty Ltd, 108 Old Pittwater Road, Brookvale NSW 2100.

programming, and allow you to set the 
recording "on" and "off" points "on 
the fly" — ie, during a preliminary 
projection. The microcomputer 
automatically allows for the average 
human reaction time, setting the start 
and finish points some seven frames 
before those at the recording head 
when you press the buttons.

The microcomputer also rewinds the 
film automatically, to a point 100 frames 
before the start of the programmed 
recording. It can also be used to 
automatically start an external tape 
recorder, four frames before the recor-

means that the stereo channel using 
this track tends to have a significantly 
poorer signal-to-noise ratio than the 
other channel.

Another feature offered by many of
the newer projectors is superimposi­
tion or "sound-on-sound" recording.
This gives you the ability to control
recording bias and erase power, so that
you can partially record over the top of
an existing recording without erasing it.
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ding is to start — removing yet another 
source of error!

Apart from these functional features, 
most of the latest projectors offer im­
proved sound performance as well. 
This has been achieved partly through 
improved stripe heads and amplifier 
electronics, and partly by a changeover 
to electronically-controlled DC motors 
for the film drive.

In place of the single capacitor-run 
AC induction motor used in most of the 
earlier sound projectors, many of the 
latest machines use at least two elec­
tronically controlled DC motors: one 
for the picture mechanism, and one for 
the sound drive.

This brings a number of advantages, 
the most important of which is lower 
wow and flutter. Because the sound 
capstan and flywheel are driven by 
their own motor, rather than by the 
film itself, there is less wow both when 
the projector starts up and when it is 
running. Similarly there is less flutter 
because the sound drive motor is com­
pletely isolated from the pulsating load 
of the projector's intermittent 
mechanism.

The Eumig S912CL sound projector, which offers a 12V/100W lamp, 180m spool 
capacity and "optical levelling": the front lens element is moved to centre the pic­
ture on the screen.

Apart from lower wow and flutter the 
actual speed regulation also tends to be 
better, and less dependant upon mains 
voltage. It also becomes quite indépen­
dant of mains frequency. The designer 
can also provide an electronic fine 
speed adjustment — very handy if you 
are blessed with "perfect pitch".

The use of DC drive motors also 
tends to have another benefit: lower 
hum. Many of the earlier projectors 
were plagued by hum, due largely to 

The Eumig RS-3000, 
another of the new 
"integral screen" 
sound projectors. Note 
the co-axial spool 
arrangement.

The Hanimex SR 9000 
sound projector, a com­
pact unit with a 12V/100W 
lamp, 120m spool capacity 
and a sound-on-sound 
capability. 

the sound head picking up leakage 
fields from the power transformer and 
induction motor. The changeover to 
DC drive motors removes at least one 
of these.

Although perhaps the main 
developments in the home movie area 
have been in cameras and projectors, 
there is another item of equipment 
which has also been upgraded: the 
animated viewer, or "editor".

Unlike projectors and cameras, 
editors do not use an intermittent 
mechanism fo "freeze" the film briefly 
in the gate. Instead the film moves con­
tinuously, with a rotating prism used to 
freeze tne images optically. The early 
editors use a 4-facet square rotating
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The Goko RM-5000 motorised sound editor, due in Australia by March. It provides 
full recording and replay facilities.

prism, which gave a good deal of an­
noying flicker.

Many of the new editors use a 16- 
facet prism, designed to give almost 
flickerless pictures. They also tend to 
have a viewing screen with an integral 
Fresnel lens, to give a significantly 
brighter picture as well.

Of course with the advent of sound, 
movie makers needed some way of 
listening to the sound track on the 
editor, as well as viewing the picture. 
The first response of the manufacturers 
was to produce small clip-on sound 
readers for the existing editors, with a 
pull-through replay head and a small 
battery-powered amplifier capable of 
driving an earpiece or headphones.

Unfortunately as most of the existing 
editors were hand wound, the results 
from these add-on sound readers were 
quite poor. In fact one needed to be 
quite skilled in order to decipher the 
garbled sound at all! Because of this a 
new breed of editors has begun to 
emerge — motor driven, and with the 
sound head built in.

At this stage there seems to be only 
two of these motorised editors 
available in Australia: the Elmo 912/S 
and the Goko PM2. Both of these allow 
the user to wind the film back and forth 
manually in the traditional fashion, as 
well as providing steady motor drive at 
either 18fps or 24fps. The Elmo viewer 
also allows you to vary the motor speed 
continuously between 10 and 30fps. 
Both units have an inbuilt loudspeaker. 

The next step is to have an editor
with full recording and mixing facilities
as well. Such an editor is already on the

way: the Goko model RM-5000, which 
is expected to be available in Australia 
by March 1980. It will provide full 
recording facilities, with VU meter, 
mixing between two inputs, provision 
for headphone monitoring, manual or 
automatic recording level control, and 
fine speed adjustments.

In short, it will provide just about 
everything you could want — a com­
ment which seems to apply to just 
about all of the latest home movie gear.

Of course all the fancy equipment in 
the world won't guarantee professional 
results. You still need to devote a lot of 
time and effort into planning what 
you're going to film, and ensuring that 
your equipment is used to its full 
potential. But the right equipment can 
certainly help.

Finally, a few words about packaged 
films. Once you have a super-8 sound 
projector, you aren't just limited to 
showing your own home movies. You 
can also entertain your family and 
friends by screening super-8 prints of 
commercial movies, in the comfort of 
your own home. There are now many 
hundreds of such films available, for 
either hire or outright purchase.

Full-length features can be rather ex­
pensive to buy, running as high as $350 
for a lengthy colour film. But many 
enthusiasts collect condensed or 
"digest" 20-minute versions, costing 

around $50-60 each.
One of the largest distributors of 

packaged films in Australia is the Home 
Talkie Company, of 268 Cleveland St, 
Sydney. $

Cambion Low-Profile 
Solder Tab Sockets fea­
ture solid engineering... 
plus KAPTON™ film!
• all contacts sealed 
tightly on board side with 
Kapton—DuPont’s poly­
imide film which inhib­
its solder or flux entry. 
Temperature resistance: 
—269°C to +400°C. Flame 
retardant, resists organic 
solvents.
• unique inverted spring 
design overcomes inser­
tion force resistance.
• dual leaf spring for re­
dundancy of contacts 
means four times the 
reliability.
• excellent DIP retention 
(low insertion, high ex­
traction forces).
• all popular pin types in 
tin or gold plating: 8,14, 
16,18,22,24,28,40 and 
64-pin.

Available from:

ELECTRONIC DEVELOPMENT 
SALES PTY. LTD.,

92 Chandos Street.
ST. LEONARDS N S W. 2065 

Telephone: 438-2500
Telex: AA25963

Cambiom

The Right Connection.
Kapton—Trademark of Dupont Corporation
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CHRISTMAS PRICE TUMBLE
was 

$29.50
NOW
ONLY I 

$14501
Yes, we*ve sacrificed these incredible mini-card liquid 
crystal display (LCD) calculators just in time for 
Christmas. Out they go at lass than half price! They 
have memory, square root, percentage keys, etc,, and 
the batteries last for around 2000 hours (has auto shut­
off). Ideal for the kids at school, you in the office or 
mum shopping. WHILE STOCKS LAST! (Cat Q-3022J

SIOW S«> now

$35.00

SAVE $10 ON CLOCK RADIO 
Greet for Xmas grving. or for yourself! AM/FM 
radio with digital clock Wake up to music or 
buzzer Wes selling for S45 00. now reduced

PLAY WITH YOUR COMPUTER!
Try some of these progrem tapes They're interesting end exerting Compere our prices end 
be pleasantly surprised. For the Sorcerer AND the TRS-80. Cell in soon!

FOR THE MAGIC MAZE A challenging maze game with ten 
levels of play. Hold your lantern end wander through 
the meze. How good ere you? Cet X-3620 $14.95

QilDPCPCP1 PLOT: Gat great graphics on your Sorcerer with this vUnULIILn.on, Super htgh resolution mode and quick low resol­
ution on one cassette Cat X-3621 $1 7.95
Z-80 DISASSEMBLER Decode machine language 
programs.including Sorcerer's monitor end ROM-PACs. 
Or use in ASCII mode which converts machine language
to ASCII Cat X 3622 $17.95
SHAPE MAKER: Construct special characters and 
fancy shapes with ease using this on-screen charecter 
editor Detailed 12 page book Cat X 3623 $1 7.95 
DEBUG: Debug machine language programs by 
stepping through one instruction at a time Several
display options, etc. Cat X 3624 $17.95

FOR THE TRS-80

FASTGAMMON: Backgammon players love this 
program. It provides a skillful opponent Eight page 
instruction manual includes rules Cat X 3625

This program only: $22.95

Hey. TRS-80 owners: Absorbing end 
interesting program cassettes miles 
cheaper than theirs. Look ot these: 
TIME TREK: (Cot X-3650) A version of. 
the populor Stor Trek or Spoce War 
STIMULATING SIMULATIONS: (Cat 
X-3652) Ten originel games - art 
auction. forest fire, monster chose, 
nouticol nevigotion. lost treosure. bus­
iness monogement. gone fishing, rare 
birds, space flight b diomond thief.

ELECTRIC PAINTBRUSH (Cat X-3654) 
More than just a picture drowing tool, 
lets you point potterns nt mochine 
language speeds

BRIDGE CHALLENGER: (Cot X-3656) 
For ell ployers from novices to experts, 
who would like to practice end improve 
thoir play.
ALL ABOVE

RAM with exception of bridge; which 
is level 11 16k RAM)

MICROCHESS 1.5: (Cet X 3658) 
Alweys reedy for a quick blitz game, or 
a slow thoughtful one.
ONLY

$17.95 ea $22.95 ea

NEW!
Dick Smith cassettes hove been up-graded. 
Brilliant new packaging tells you they're different 
- find out for yourself just how good they really 
ore! Try • couple of these quality topes: better

bonus book below!

The
stori on
cas2â

Ates^j

C«0 LN: $1.50 ..(Ca: 03350)
CSO LN: $2.00 ea(Cat C 3352| 1

C90 EDR: $2.75 ea|Cat C 3354)

^5^

BONUS:
Buy eny ten 'Dick Smith' cessettes; or eny Dick 
Smith cossette deck or recorder end receiver 
FREE ■ copy of our new book; The inside story 
on cessettes'. Tells you ell about this incredibly 
versotile recording medium, end how to get the 
best from your topes end tope recording equipment 
Also available separately Cet B-6035 50c

DON’T GET CAUGHT 
(at about 8AM on Tuesday, 25th 
December as the kids unwrap 
their presents . . .)

Imagine! All those battery operated toys and 
no batteries. Wouldn't you be popular?
Remember to stock up now on budget Hi 
Watt batteries from Dick Smith Cheaper by 
far than most brands, yet they’re fresh and
ready to go to work immediately 
sizes:
UM-1 ( D) size
UM-2 ('C') size 
UM-3 ( AA) size 
AAA' size (tiny) 
006P' size (9V)

All popolai

Cat S 3001 25C
Cat S-3002 20C
Cat S 3003 15C
Cat S 3004 25C
Cat S-3006 45C

ALKALINE BATTERY PACKS 
If you prefer, we have famous Mallory
Alkaline extra-long-life batteries available 
(Two in each pack except 9V type)
AA' size
‘C’ size
*D' size

Cat S-3280
Cat S-3282
Cat S-3284

$1 60 pack two 
$2.15 pack two. 
$2 15 pack two

9V (006P) size Cat S-3286 $2 50 each

• 3, 6 & ovyy
@ 200mA.
• 4-way connector 
& reversible polarity 
• Fully Approved!
• WAS $9.50

NOW

________ Cat M 9525

1 POWER 
TO THE 

PEOPLE!
Every home should have 
one or more This battery 
eliminator gives 3 voltages, 
is ideal for most small 
appliances Another bargain 
from Dick just in time for 
all those Christmas gifts1

AMATEURS
DON'T FORGET Dick Smith will match or 
better ANY GENUINE ADVERTISED PRICE 
on Yaesu or Hy Gain amateur equipment1

MORE OF DICK’S 
BONZA 
BULK 
BUY 

BARGAINS 
- BEWDY!
FERRITE RODS:
How's this one - 194 x 9mm ferrite rods normelly sell for 
S2 00 or more Our normal retail price is $1.50. 8ut as a 
bonza bulk buy for a short time only: 90 Cents!
Yes. way under price, with dozens of uses for the 
electronics hobbyist eeriels. chokes, filters, audio supressor 
circuits, etc. etc. While our super speciel lasts: first come 
first served. Don't miss out on this one!

90C ea!!!
YOU REAP THE BENEFIT! 
A manufacturer of CBs went broke, bo 
we bought the cases he had made. Must 
have cost double what we’re selling 
them for! Hundreds of uses—_____ 
for the hobbyist, heavy 
aluminium case with

shown. Quick!
Cat H-2507

STRICTLY WHILE
STOCKS LAST:

$7.95 >
HELP! Calling manufacturers, importers, 
liquidators, agents, etc etc etc.
If you've any bonza bulk buy bargains 
similar to the lines on this page, we re 
interested. You know what we re after: 
components, etc. which we can offer our 
hobbyist customers at big savings over 
normal retail prices. Turn your excess stock 
into cash by phoning Mark Sim or Gary 
Johnslon on (02) 888 3200.

SEASON'S GREETINGS!
Dick Smith and staff wish a happy Christmas 

and a safe and prosperous new year to all.
And we hope to be of service to you again in 1980.

SAILING.
MIDLAND MARINE RADIO FOR 

SAFETY AT SEA...

Cat D 1408

This is the marine radio they're all talking about Mighty Midland It 
comes already fitted with the four marine channels, and has provision 
for extra channels in the future — no crystals to buy!
No matter what your craft, you need the security that only the Midland 
857M 27MHz marine radio can give you At $115 00. you save nearly 
$25 00 (was $139 50) Buy now and save!

£ 4 4 E INCLUDING ALL FOUR 
p I IO BOATING CHANNELS!
But that’s not all!

’ft \ Each purchaser ol the Midland 857M receives, as a bonus, our unique
J A\ \ 1 \ go-anywhere carry case, which allows you to remove the trensceiver 

\ 2 A from the boat to prevent theft With the addition of an optional battery 
[A f /A ’ft . \ pack and whip antenna, you can also use your Midland as a walkie J
U ® \talkie’ And this case is free with your Midland (normally S25 00 extra!) / J

X-X ----- MARINE ANTENNA TO SUIT: jj

OK BBA I II I" The Dick S,n',h 'White Swordfish’ with exclusive gm
Aa ■ VX VX V rA Li Cb any-which-way' base Strong fibreglass construction. I^A

_ complete with cable and tuning coil Mounts on any I “
f boat ('gloss, steel, wood, etc etc) Cot 0-4071 H

- EXCLUSIVE TO DICK SMITH $49.90 r-J y

‘CHANNEL F’ CARTRIDGES —
Large shipment ol cartridges just arrived - here’s your chance to grab 
some before they disappear again! And you can save money on some!!!!!
A lot of people were disappointed when we ran out of the popular Fairchild 'Channel F" 
video entertainment computer cartridges Now the good news a large shipment has just 
arrived, putting good stocks of cartridges back in the stores We ve even cut the price on 
some of the more popular games! Don't delay stocks won t last long! The following are 
back in stock
• Dodge it (Cat X 1216) • Hangman (Cat X 1218) • Maze (Cat X 1204) And a 
brand new cartridge BOWLING (Cat X 1221) all above Cartridges:

$24.50 each
Save a massive $9.50 on the following:
• Desert Fox (Cat X 1203) • Blackjack (Cat X1201) • Magic Numbers (Cat X-1210) 
and • Torpedo Alley (Cat X-1211) ■■$15.00 ea
CAR SSSS SAVERS

COMPRESSION CHECKER: 
Compression levels tell you a lot about 
your car's engine, without going into 
the 'works’ This model has rotary dial, 
calibrated to 1800kPa. and simply 
pushes into spark plug holes

THIS ONE SOLD FOR $13 50 
TOO: SAVE $6 00 FROM DICK!

NEON TIMING LIGHT
If your timing is out. you're wasting 
fuel - and money Check your timing 
easily and reliably with this neon 
timing light Pistol grip for ease of use. 
pre-focussed super bright neon flash 
tuba. Works with all ignition systems: 
just connect in series wrth No 1 plug

Cat A-8507

THIS UNIT SOLD NATIONALLY 
FOR $13.50 - SAVE $3.55!

NOTE: As our prices are so far tinder normal 
retail, stocks are very limited. Don’t miss out! 
Strictly first come, first served.

UHF TV IS 
COMING!

Get ready for it wrth a new UHF TV 
antenna from Dick Smith. High gain, easy 
to install, great value Cat L-4028

$19.95

How about a go- 
anywhere TV ant? 
Dick has this little beauty Ideal for 
mounting on caravans, campers, etc. or 
clip to the gutter of the -
holiday house 
Suits ell Australian -
channels 
Cat 1-4026

$23.95 |SOlSETHIN^OPLAYwiTHOVERTHECHRisTMASHOLiDAYjr 
Pry o TV gome IC We've bought an entire shipment of the famous AY-3-8500 IC from a major manufacturer and we re procticolly | 
living them awoy! Yes. we supply a data sheet to show you how to make a TV game, but at this price you could just about use | 
hem as fishing lures! They were selling for $19.75 each Here's your chance to save a massive $16.00. while they last! |

NOW ONLY $3.75 each! ■

Sateyou r cärh ï-fï - 
a new year of sound!

We've searched the world to bring you this beauty An AM. FM and stereo 
cassette player that will make your music come alive whetever your taste!

the garbage the car manufacturers often give you!) and operates from 12 
volts, negative earth. 4 ohm speakers suit this unit (not supplied) 
Also has • tape fast forward • local/dx switch for radio • mono/stereo « 4000 switch (great for noise reduction on FM in difficult areas) Cat Z 6480 

M "W Want a new set of speakers for the car? Dick
has a huge range of car speakers, from around 
$2.00 to our superb co-axial and dual cone car
speakers at around $30.00 pair. Call in soon - I 
or check them out on page 23 of our catalog. I

You can REALLY make your music zing with this car stereo power booster 1 
amplifier It features a 60 watt (peak) circurt (30W per channel), with a ■ 
frequency response of 25 to 20000Hz You can use this with virtually any car ■ 
stereo (it simply connects in series with the speaker leads; instructions J 

provided) and operates from 12 volts It s powerful enough to overcome road I 
and other noises in virtually any car Incredible1 Cat A 6660 I

BUYING BY 
MAIL?

the items you went, with 
their cetelogue numbers, 
and post it off with your 
cheque to our meil order 
centre (eddress at right) 
Don't forget to include 
post ft pecking (charges 
epply to total order value

Then witch your letterbox!

ORDER VALUE:
S5 (min) to S9 99 
S1OOO to S24 99 
S25 00 to S49 99
S50 00 to S99 99

S100 or more

P&P
S1 OO
S2 OO
S3 00
S4 00
S5 50

NOTE: These cherges apply to goods sent Oy 
post in Australia only Large end bulky items 
cannot be sent by post
If you prefer, we will despetch your order by 
Comet Road Freight to enywhere in Austrelia 
for only $6 00 - that's below whet it costs 
us! Large end bulky items ere normelly sent 
by Comet unless you specify differently (eg 
by rail or air - you pay freight on delivery )



CHRISTMAS GIFT IDEAS. . .
for technical people; for thinking people; for someone who’s got everything!

NEW KITS
(and new kit components)

Remember parts for most kits in most of the electronic magazines are normal stock lines.

Cat K 2032

SOLAR EXPERIMENT 
KIT-25-IN-ONE

! 150-IN-ONE KIT . INCREDIBLE TRANSISTOR ASSISTED IGNITION (See EA December)

PRICE CUT!

!5350$1695
* Cat K 2030

eV

I Comes in besut (
I carry cese, too! *-

The science of the 21st century 
power Help them loom more obout thisf/ 
fascinating field with our budget 25-in 1 |t 
soler experimenters kit.

$99.50 Rus batteries

chess pleyers in your family

$49.50 pr

Cat X-1250

'♦°

portable lamp Hand held or use 
shoulder strop supplied.
Cot X-1084

Cat F-10t0

WIRELESS INTERCOM 
Improve communications around the home, office, 
factory, etc with this easy to install intercom Easy? 
It's easier than that! Just plug them into a power 
point! That's all Home to garage, office, to factory, 
kids room to kitchen — the uses are endless!

IN A' 
WORD:! 

BRILLIANT!'
3-way light: fluoro, spot and ■

DICK BREAKS THE S10O BARRIER!
Yes. this incredible chess computer gives 6 levels of play 
from basic beginner through to very expert, large, easy- 
to-read LED display makes easy play Battery of mams 
operated (optional) will give lasting enioyment to the

keenest person busy for a long, long time No 
j soldering required with this simple kit - and it is * 
! battery operated so it is SAFE! Great value "

Complete kit including instructions 
Printed circuit board 
BUX80 power transistor

Cat K-3300
Cat H-8367
Cat Z-2150

$32 50
$2 20
$10 95

Was sailing for 
$59-95 am

COMPLETELY 
SAFE.'

6 LEVEL COMPUTER ¡PUSH BUTTON PHONE DIALS 
m I We've sold hundreds of these - push button phone diallers, ideal for

y7 — | expenmenters systems They remember the last number dialled (up to

I 4 colour coded wires for eesy installation

ATTENTION Although these diallers fit perf­
ectly into standard Australian telephones (no 
soldering required) present regulations do 
not allow you to use them for this purpose

Cat X-1175

$

Yes. we've made a scoop 
purchase of manufacturer's 

excess stock - at below 
manufacturer's cost price! 

Unit supplied with one channel 
(27 125MHz) and has provision 

for second channel (xtals 
available) All these 
units are brand new. 

and work - but are 
worth our price in 

pahs alone* 
Use in conjunction 

with CB transceiver 
for paging system!

Cat D-11OO 
ONLY 

50!
Plus batteries

FAN SPEED CONTROL (See EA December)
Short form kit (PCB. components, noh ware) Cat K-3090
Printed Circuit Board ............ Cat H-8368
SC 141D Triac ................................................... Cat Z-4510

$11 50 
$1.60 
$1.28

(zippy box, etc. normal stock lines - or build it in to appliance.)

NEW METAL LOCATOR (See EA November) 
Complete kit (excluding dowell & former) Cat"K-3504
Printed Circuit Board . Cat H-8366

$19 50 
$2.40

INFRA-RED REMOTE CONTROLLER (See EA October)
CQY89A Infra red diodes 
8PW34 photo transistors 
Printed circuit boards (pair)

Printed circuit board

Cat Z-3235 
CatZ-1954 
Cat H-8365

$1 50 
S3 50 
$5.95

PROCESS TIMER (See ETI October)
Cat H-8623 S3 95

DISCO STROBE Mk 11 (see ETI September)
Complete kit. including instructions..............Cat K-3152

Printed circuit bdard 
Flashtube
Trigger transformer 
Discharge cepecitors (eech) 
Reflector

Cat H-8572
Cat S-3882
Cat M-0104
Cat R-2855
Cat K-6016

$34 50 
$1.95 
$2 95 
90C 
$3 75 
$4.50

WINDSCREEN WIPER DELAY (See EA September)
Printed circuit board . . Cat H-8364
Other components for this project are normal stock lines.

Complete kit 
Printed circuit board 
*TMS-1000 Integrated Circuit

AUTO CHIME (See EA September)
. Cat K-3502

Cat H-8363
Cat Z-6825

S2 50

$29 75 
$3.70 
$16.50

SUMMER TIME 
IS BARBIE TIME!

-But it's also fire ban time Don't let fire bans 
ruin your picnic plans With a Solar Grill from 
Dick Smith you can have that outdoor barbecue 
anytime the sun is out fire bans or not1
This incredible space age cooker will do your 
steaks perfectly also chops, snags, onions, 
tomatoes, etc etc And you don t pay a cent for 
fuel1 It will even boil the water to wash up' (A 
litre of water boils in approximately 9 minutes 
in sunlight1)

INDUCTION BALANCE METAL DETECTOR (See ETI)
Short form kit (not inc. dowell or former) Cat K-31OO
Printed circuit board Cat H-8578

$35 50 
$1 50

Cat X 2001

$95.00
(It might sound expensive 
but remember you 
never have to pay

24 TUNEDOOR BELL!-
Remember the 'Chromachime'. We
sold thousands1 Here is a fully built 
up version of this popular circuit. 
24 tunas, fully selectable Comes 
complete with push button for 
external mounting, so you don't 
have to buy one1 Smart wood grain 
finish, ideal for mounting on or near 
door Incredible value at our super 
introductory prica:
(The Chromachime was $49 50 in 
KIT form, and without a front door 
push button! Incredible!!!!)

ACBFOR 
XMAS?

The CB scene has quietened down: it's nnw really 
worthwhile If you've been put off by press reports, 

again CB for safety

MIGHTY 
"X MIDLAND AM

$128 50

$89.50

IT’S ABOUT TIME
STOPWATCH/TORCH
Incredible! A stopwetch thet cen 
do splits, lop timing, etc down to 
1/100 second, in a tiny case that 
also includes a torch! LCD readout 
for long battery life, highly accurate 

Note due to demand 
stocks may be low 
until mid month1 

Cat X 1043

too!

^$39.50
dock.

Complete kit 
Printed circuit board 
OM35O integrated circuit 
Diecast box 
Zippy box

MASTHEAD AMPLIFIER (See EA August)
Cat K-3232 
Cat H-8362 
CatZ-6185 
Cat H-2221 
Cat H-2751

$29 50 
$2 50 
$9.95 
$3.00 
$2 50

9kHz WHISTLE FILTER FOR TUNERS (See Feb EA)
Complete kit. including instructions Cat K-3496 $19.75

VALUE 
FOR 
THE
MOTORIST:
Quartz chronometer accuracy, large, 
easy-to-read fluorescent digits 
Operates from 12 vofts. takes less 
power than your dash lights Easy to 
mstal. bracket supplied
As shown, with case Cat X 1047

$24.50
Unit without case (for installation in 
dash) Cat X 1045 $19.50

STILL 
THE 
BEST 
VALUE!

I Makes a good start-up'set.

Cat 0 4412

RIGHT Popular magnetic base CB antenna 
No holes io drill, sticks to roof of vehicle

Mighty Midland SSB - for when you're really 
serious Tremendous renge end performence.

THE IMPROVED DICKTRACER Mk II
Australia's greetest value in

I Midlend 882: Australia's most populer CB Greet 
I renge. greet performance Eesy to operete, too.

unique features 
■ CB radio

radar detector« Why |
spend $100 end more when all you need is a | 
Dicktracer Internal batteries recherge overnight from | 
the cigar lighter so there's no trailing leads Value! ।

SSB

CetD 1436

S1»jU $16.50

s49S0

Midland SSB: the Rolls Royce of 
Cat 0 1700

S23950 

j 1199.5 
। DON'T FORGET We have a huge range of CB 
■ radios and CB radio accessories For anything

Cat A 8500
■ in communications, see the experts at your 
J nearest Dick Smith Electronics store

TOOLS MAKE GREAT CHRISTMAS GIFTS!
NIBBLING TOOL j

wanted to cut holes in 
thin sheet metal. PCB's.

dollars more 
elsewhere! 
Cot T 4670

40PC SOCKET SET:
Ideal for the mechanic, 
home handyman, etc. 
Metric and SAE sizes

storege areo with two storage 
trays for bits and pieces Ideal 
for the electronics enthusiast 
especially, but also great 
for a host of other hobbies 
Cat H 2600

handy mbbler Cuts out 
holes, shnpes. lines, etc 
in thin metol or plastic, 
etc No handyman should 
be without one 
Cot T 4940

TOOL/HOBBY BOX
Talk about handy! This strong 
tool or hobby box locks for 
security (padlock not supplied)

519s

Just a few of the hundreds of 
greet gift idoos from our tool 
end hobby centres ot your store!

MAJOR DICK SMITH RESELLERS
Listed below are re-sellers who stock a large range of our 
products. However, we cannot guarantee that they will have all 
items in stock or at the prices we advertise.

AAM Electronics
78 High Street. Wodonga. Vic. Ph 244 588
Advanced Electronics
5a The Quadrant. Launceston Tas. Ph 317 075
Aero Electronics
123a Bathurst Street. Hobart Tas. Ph 348 232
Peter Brown Electronics
9 Doveton Street North. Ballarat Vic. Ph 323 035
Crystal TV Rentals Pty Ltd
66 Crystal Street. Broken Hill NSW Ph 6897
Decro Electric
Cnr Magellan St ft Bruxner Hwy. Lismore NSW. Ph 214 137
Elektron 2000
44 Brown Road. Broadmeadow. Newcastle NSW. Ph 691 222
DAM Harrington
6/1 Machinery Drive. Tweed Heads South. NSW. Ph 364 589
Hutchesson’s Communications
5 Elizabeth Street. Mt Gambier SA. Ph 256 404
Keller Electronics
218 Adelaide Street. Maryborough. Qld. Ph 214 559
M & W Electronics
48 McNamara Street. Orange NSW. Ph 626 491
Mellor Enterprises
Shop 2/15 Forsythe St. Whyalla Norrie. SA Ph 454 131
Power A Sound
147 Argyle Street, Traralgon. Vic. Ph 743 638
Purely Electronics
15 East Street. Rockhampton. Qld. Ph 021058
Stevens Electrical
42 Victoria Street. Mackay. Old Ph 511 723
Sumner Electronics
95 Mitchell Street. Bendigo. Vic. Ph 431 977
Sound Components
78 Brisbane Street. Tamworth NSW Ph 661 363
Trilogy Wholesale Electronics
40 Princes Hwy. Fairy Meadow. Wollongong. NSW Ph 831 219
Tropical TV Services
249 Fulham Rd. Vincent. Townsville Qld. Ph 791 421
Variety Discounts
113 Horton Street. Port Macquarie NSW Ph 835 486
Wagga Wholesale Electronics Sales
82 Forsyth Street. Wagga NSW
Wellington Electrical Services
110 Lee Street. Wellington NSW Ph 325

DICK SMITH ELECTRONICS
NSW 125 York Street. SYDNEY

147 Hume Hwy. CHULLORA
162 Pacific Hwy, GORE HILL
30 Grose Street. PARRAMATTA.
263 Keira Street. WOLLONGONG 

ACT 96 Gladstone St. FVSHWICK

Ph 290 3377 
Ph 642 8922 
Ph 439 5311 
Ph 683 1133
Ph 28 3800 
Ph 80 4944

vic
QLD 
SA 
WA

399 
656 
166 
203 
414

Lonsdale St. MELBOURNE Ph 67 9834
Bridge Road. RICHMOND 
Logan Road. BURANDA.
Wright St. 
William St,

ADELAIDE 
PERTH

Ph 428 1614 
Ph 391 6233 
Ph 212 1962 
Ph 328 6944

welcome here
SHOPS OPEN 9AM to 5 30PM 
(Saturday. 9am till 12 noon) 
BRISBANE Half hnut earlier 
ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY 

RE SELLERS OF DICK SMITH
PRODUCTS IN MOST AREAS OF AUSTRALIAMAIL ORDER CENTRE: P0 Box 321. NORTH RYDE NSW 2113 Ph 888 3200 PACK b POST EXTRA



Power line interference —
The problem of power line interference to TV sets has been dis­
cussed in two recent articles; the Serviceman’s notes for April 1979 
and an article on an ultra-sonic detector (for pole hardware) in the 
September 1979 issue. This comment, by the engineer who in­
spired both articles, suggests other approaches, including an 
interference-immune TV set.

by R. G. AUTARD

For those who missed the Ser­
viceman's article in the April issue it 
was a precis of a paper written by 
myself in the December 1978 Monitor 
— Proceedings of the IREE Australia- 
titled "Interference to VHF TV Services 
from Overhead HV Power Lines".

Naturally enough, the Serviceman's 
views reflect the thoughts of technically 
minded readers, bewildered by the fact 
that we have not cured this in­
terference after 20 odd years of TV.

This attitude towards power lines and 
electricity authorities is perfectly un­
derstandable. However, the technical 
side of the subject, which is much 
bigger than most of us imagine, is only 
part of the story. Its importance rates 
well below the financial aspects, or to 
put in bluntly, your power bill. Rightly 
or wrongly, elimination of interference 
is financed by the vast majority of con­
sumers who have never experienced 
power line interference.

Much to the annoyance of some 
people, supply authorities are not 
authorised to handle complaints direct 
from the public. The diagnosis and 
location of interference requires a 
great deal of expertise and equipment. 
The proper authority is the Postal and 
Telecommunications Department, who 
locate the source of interference and 
pass on the location of the troublesome 
pole to the electricity authority con­
cerned.

The bulk of complaints are about TV 
interference with only a handful of 
radio complaints. Bonding the ball and 
socket joints of adjacent disc insulators 
as mentioned by The Serviceman and 
myself would probably halve the com­
plaints, but the cost would be con­
siderable. The remaining TVI would be 
much harder to find and cure.

A frequent suggestion is to put 
overhead voltage lines underground. 
Here again the cost may be prohibitive. 
In general, any big changes to the elec­
trical distribution systems are so costly 
that alternative schemes come into 
favour. The following scheme would 
reduce power line interference to 
below car ignition and other com­
petitors:
(a) Re-allocate TV channels to UHF in 

capital and large cities. This would 

reduce city TVI complaints to a very 
low level.

(b) Abandon channels 0, 1, 2 and 3. 
This would reduce the remaining 
complaints in country areas by a 
large amount.

(c) The loss of these channels could be 
made up by allocating UHF 
channels and using co-axial cable 
distribution of TV programs.

(d) Increase the use of repeaters, 
translators and community anten­
nas in difficult areas.

(e) Reduce interference generated by 
slack span power lines in country 
areas by redesigning or bonding 
the metal parts of adjacent disc in­
sulators.

Another scheme for reducing the 
effects of TVI is a kind of video noise 
limiter. Interference from high voltage 
lines consists of short pulses of RF 
which die away in a few uS. While the 
pulse exceeds the peak black level the 
picture tube is cut off, but during the 
decay period which follows, the picture 
tube displays the mutilated colour, 
modulated by a mutilated luminance 
signal.

In the next scan line of an interlaced 
PAL system, the mutilated chrominance 
signal is modulated by normal 
luminance and displayed for the full

A block diagram of the proposed video interference suppressor. The displayed 
signal passes through two delay lines but the analog gates switch the delay out just 
before an interference pulse is due to be displayed on the screen.

another approach
duration of the interference pulse. 
(Monochrome and NTSC system 
receivers are both luckier because they 
display the interence pulse once only; 
as it occurs.)

The proposed limiter, which shows 
more promise than Its audio counter­
part, could overcome ignition, com­
mutator, and power line interference. 
Its basic principle is to borrow a piece 
of good picture from another line, each 
time interference is received.

By delaying the signal by two lines, or 
128uS, we have a choice of switching 
between the delayed signal and the 
present signal. Supposing we choose to 
display the delayed signal on the screen 
for normal viewing. The arrival of an in­
terference pulse would then be arrang­
ed to switch the picture display to the 
present signal for a few micro-seconds 
while the interference persists. (It 
would be better if we could borrow in­
formation from another frame because 
the differences would be much 
smaller.) A basic block diagram of the 
two line delay system is shown.

To sum up: Rearranging the TV spec­
trum is a drastic and expensive way of 
overcoming TV interference from 
power lines but stopping the in­
terference at its source is much more 
so. The development of an interference 
immune TV set seems to me to be the 
best solution. In the long run I suppose 
we will just put up with things the way 
they are — but it makes you wonder, 
doesn't it? ®
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Star Trek:
the motion picture is coming!
“Star Trek — The Motion Picture” climaxes the enormously popular TV series and is 
probably the most expensive motion picture produced. It is the story of the defence 
of Earth by the “Enterprise” against alien invaders.

Commander Decker 
and Ilia ▼

THE MOVIE goes national across 
Australia and New Zealand on 
December 21st. An article on the mak­
ing of “Star Trek” is currently at an ad­
vanced stage of preparation, and we 
hope to present it in the January issue. 
Watch for it!

The alien invaders A

USS “Enterprise” — defending Earth A



A MORE COMPLETE
CASSETTE DECK WOULD

BE HARD TO IMAGINE.

Technics Model RS-641

Technics has gone to great lengths to bring you the RS-641 
cassette deck. And it shows.
A glance at the front panel reveals such sophisticated features 
as a long life, highly accurate FL (fluorescent) bar graph 
peak/VU meter which makes conventional needle-type meters 
obsolete.
The distinct advantage of the FL meter is that there is no 
moving parts, as control'is electronic so response time is 
instantaneous. Also there is no overshoot, a characteristic of 
the needle-type meter. The FL meter itself emits light, so there 
is no difficulty in reading and the left and right channel displays 
are aligned in parallel for easy viewing and comparison.
The RS-641 employs a vertical hold front-loading system with 
the cassette compartment boasting an indicator for tape left

to run and a back projected light. There’s also a music 
selector switch which allows you to locate the beginning of 
your favourite track ... automatically.
What you can’t see will impress you just as much. As with any 
quality deck today the Technics RS-641 has Dolby* noise 
reduction. Heart of the tape transport system is an 
IC-controlled FG servo DC motor which maintains unwavering 
speed accuracy. The result is low wow and flutter rating of 
0.05% WRMS.
The impressive wide frequency response is due to the 
exclusive Technics HPF recording and playback head. So 
durable that it carries a limited 10-year warranty.
Technics cassette decks offer a lot more than you would 
expect. See for yourself at your Technics dealer.

For a National Technics catalogue, please write to:
National Technics Advisory Service, P.O. Box 278, Kensington, N.S.W. 2033

11 II oolbysystem | * Under licence from Dolby Laboratories Inc.

B9 Technics
hi-fi



^—SCOOPPURCHASE OF—
MA NUFACTURER'S EXCESS STOCK
¿Ük- BELOW COST PRICE"

INCREDIBLY SMALL WALKIE TALKIE
A MAJOR BRtAKTHROUCH

The PocketComs small size results from a breakthrough in the solid-state device that made the 
pocket calculator a reality Scientists took 112 transistors, integrated them on a micro-silicon 
wafer, and produced the world s first transceiver linear integrated circuit. This major breakthrough 
not only reduced the size of radio components but improved their dependability and performance

BEEP TONS PAGING SYSTEM
You can page another PocketCom user, within close range, by simply pressing the 

PocketCom s call A beep tone sounds on the other unit if it has been left in the 
standby mode In the standby mode the unit is silent and can be kept on for weeks 
without draining the batteries
\ SUPERIOR FEATURES
\ Just check the advanced features now possible because of this new circuit breakthrough 1)

Incoming signals are amplified several million times compared to only 100.000 times on 
\ 1 comparable conventional systems 2) A high squelch sensitivity (0 7 microvolts) permits
| I noiseless operation without squelching weak signals 3) Range- works from a few

hundred metres in the city areas to many kilometres in line of site 
f conditions in country areas.

PINNER &
REW, DEAR

2 BATTERIES REQUIRED 
Cat. S-3OO5 @ 25C each Cat. D-1100

Post and Pack $2.00

HUGE SURPLUS (DISTRESS STOCK) PURCHASE!! 
YOU REAP THE BENEFIT FROM MANUFACTURER'S 
MISFORTUNE. ....
• OVER 200,000 SOLD IN U.S.A. ALONE!
• ALL BRAND NEW!
• ALL ACTUALLY OPERATE BUT ARE WORTH IT FOR 

' THE PARTS ALONE!!
• UNIT SUPPLIED WITH ONE CHANNEL (No.10) 

CRYSTAL FITTED. PROVISION FOR ANOTHER 
CHANNEL

• IDEAL FOR SPORTING EVENT CONTROL. RADIO 
CONTROL PROJECTS. GARAGE DOOR OPENERS, 
PAGING RECEIVERS ETC. THOUSANDS OF USES!

• USE AS A PAGING RECEIVER FROM A 5 WATT BASE 
STATION FOR LONG RANGE.

• FULLY P&T APPROVED IF 27 240MHz XTAL FITTED 
($5.00).

DICK SMITH ELECTRONICS E
NSW 125 York Street, 

147 Heme Highway 
112 Pacific Highway. 
30 Greco Street.

SYDNEY. Phana 290 3377
CHULLORA Plrana 842 8922
GORE HILL Plrana 438 5311 
PARRAMATTA Plrana 883 1133

263 Keira Street. WOLLONGONG Phana 21 3800

ACT M-98 Gladatana Straat 
*»»/* 3M Lansdala Straat.

851 Bridga Raad, 
QLD 181 Lagan Raad. 

SA 203 Wright Straat 
WA 414 William Straat.

FYSHWICK. Pirana 10 4044 
MELBOURNE Pirana 17 M34
RICHMOND 
BURANDA. 
ADELAIDE. 
PERTH.

Phone 428 1814
Pirana 311 «233
Pirana 212 1 M2
Pirana 3218944

SHOPS OPEN SAM to 5 30PM 
(Seturdey Sam till 12 noon) 
BRISBANE Half hour earlier 
ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY 

RE SELLERS OF DICK SMITH

MAIL ORDER CENTRE: PO Box 321. NORTH RYDE NSW 2113 Ph 888 3200 PACK & POST EXTRA PRODUCTS IN MOST AREAS OF AUSTRALIA

I-Mi«!

ILL ITEMS SHOWN IN STOCK AT PRICES GIVEN AT TIME OF QOINQ_TO_PRESS^



Conducted by Neville Williams

REPAIR, UP-DATE OR THROW IT AWAY?

One of the mounting pressures in our modern technological 
society is to develop, exploit and adopt what is new — and simply 
to discard the old. Inevitably, there are those who tend to rebel 
against this philosophy, preferring to maintain and perhaps up­
date what they already have. But is this a proposition, at least in the 
realm of electronics?

What triggered the question was a 
couple of letters from readers who 
were obviously keen to take advantage 
of recent technological developments, 
without having to scrap otnerwise 
satisfactory equipment. It was with no 
great displeasure that I had to dis­
courage them from cutting loose with 
screwdriver and soldering iron — but 
their letters did cause me to think at 
greater length about the whole ques­
tion.

In the 1930s, when I first entered the 
industry, radio receivers were relatively 
expensive, due largely to the cost of 
components and after-sales back-up. 
Factory labour at the time was cheap, 
with much of the work being done by 
under-21s, who could be hired and 
fired without ceremony, according to 
seasonal needs. In my first job as an 
assembler/wirer, I worked a genuine 
48 hours per week for the grand sum of 
£1 ($2.00) gross. When railway fares 
went up, I had to plead for a rise; 
otherwise it would have cost me 2/- a 
week to remain employed!

Later, I was promoted to testing and 
servicing and, while this carried a salary 
margin, it was not such as to prevent 
me from spending as much time as 
necessary to salvage disasters — even to 
completely stripping and re-building 
sets that had been fouled by a burned- 
out power transformer!

To discard a receiver, in those days, 
was unheard of. They were traded-in, 
patched up and re-sold, until they 
became a total liability. After that, they 
would be taken over and stripped for 
parts by some impecunious enthusiast.

That was in the 1930s. Since that time, 
the relative cost of labour has risen 
enormously and this has affected 
manufacturing and servicing quite 
differently, radically changing the 

balance between the two.
In the factory, rising labour costs 

have been more than offset by automa­
tion to the extent that portable radio 
receivers can currently be bought over 
the counter in Australia for less than 
$10. Allowing for 15:1 inflation, that 
would have been equivalent to about 
6/- (60c) in the early thirties — much 
less than we had to pay for a single 
valve and about one-sixtieth the cost of 
a budget-priced mantel radio.

No wonder we were at pains to keep 
them talking!

But repair work, by its nature, has 
always been labour intensive and its 
cost has simply followed wages up. To­
day, if you summon a tradesman to do 
anything at all, his bill is likely to start 
at $15-$20, plus so much an hour 
thereafter. It simply means that there is 
now a whole range of gadgets and 
appliances — including small radios — 
that it is uneconomic to repair. It is 
quicker and cheaper to buy a new one. 
And, if the new one fails under

"Harry started to change it over to 
colour, then decided against it!"

"Radio-Electronics"

guarantee, it is cheaper for the supplier 
to replace it than fix it!

It seems odd but that's the way it is.
Not surprisingly, attempts have been 

made to reduce the skill level and 
labour content of servicing but with not 
very convincing results.

With the arrival of colour television, 
for example, various manufacturers 
made a great song and dance about 
supplying replacement PC board 
assemblies. Servicemen, they said, 
would need to carry only a certain 
number of standard factory-tested 
boards. When a set failed, the faulty 
board would simply be replaced and 
later returned to the factory for re­
processing and re-testing. Australia 
would be the home of smiling ser­
vicemen and contented customers!

Unfortunately, it didn't quite work 
that way. For a variety of reasons, the 
planned few boards grew into 
prohibitive numbers and the unit cost 
multiplied with the logistics of shuffling 
them around. In many cases, ser­
vicemen found it simpler to revert to 
the time-honoured method — diagnos­
ing and fixing the trouble themselves, 
leaving only the "dogs" for the fac­
tories.

With colour receivers still relatively 
young and still relatively costly to 
replace, it is economical to repair them 
— but it won't always be that way. 
Sooner or later, they will begin to make 
their appearance on council tips, along 
with discarded refrigerators, stoves and 
washing machines.

In some other areas of electronics, 
the stories one hears about back-up 
"service" are nothing short of stagger­
ing.

The most recent to come our way 
concerns a friend who installed a new 
industrial camera for use in the 
manufacture of PC boards and panels. 
When trouble developed with the elec­
tronic exposure control, he lodged a 
call for service. Yes, the camera could 
be fixed by changing over a (not too 
complicated) PC board assembly for a 
mere $560!

Taken completely aback, he stalled 
for a couple of days to consider the 
situation. It appeared almost certain
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that the trouble involved a couple of 
components on the board, worth about 
as many dollars but the supplier was 
quite adamant in his attitude:

We are not set up to repair boards. 
All we can do is to supply a changeover 
board as quoted. If you fiddle with it 
yourself, we will not recognise any 
future obligation to provide service!

Not very nice.
If it is costly (or uneconomical) to 

repair many items of equipment, it is 
likely to be even more so to modify or 
up-date them — at least on a commer­
cial level.

Arrangements for after-sales service 
are normally built into the original 
marketing plan, with spare parts com­
ing from the original production over­
run. The mechanics of repair are con­
cerned mainly with correction of the 
outstanding fault and return of the item 
in its otherwise existing condition. 
Morally and officially, that's where the 
manufacturer's obligation begins and 
ends.

UP-DATING? UGH!
By contrast, any undertaking to up­

date a piece of equipment carries the 
implication that it is being re-processed 
to ensure a higher order of perfor­
mance or convenience. New parts may 
be involved, plus the man-hours 
necessary to install them and to ensure 
that the re-worked equipment meets 
the higher performance expectations. 
In the majority of cases, the effort is 
simply not worthwhile on a 
cost/benefit basis.

For the owner who is also a compe- 
tant technician, the situation may be 
quite different. If the time involved is 
ignored, equipment can often be main­
tained, re-ouilt, restored or up-dated 
with not too much cash outlay — but 
cases like this are the exceptions rather 
than the rule. Not too many consumers 
have the qualifications, the time and 
the patience to tackle such a task.

Curiously, a great deal of such expert 
activity has to do with nostalgia and 
trendiness, rather than any kind of anti­
throwaway philosophy. Period homes, 
period furnishings, period cars and 
period bric-a-brac are "in" — as a con­
scious departure from what is modern.

But the cars that are most lovingly 
restored are very old vehicles that are 
not in any sense competitive with the 
present-day family car. The ones in 
between tend to be passed over as 
second-hand, clapped-out, rusted 
bombs! Some time in the future they 
will regain respectability—when most 
of them have long since been buried or 
melted down.

And in the radio/TV sphere, there is 
no great interest in old valve sets and 
the "passing parade" of veneered 
plywood cabinets. Nostalgia ignores 
them in favour of "wireless" from the 
twenties era.

But I digress.

A more immediate problem involves 
those typified by the correspondents 
mentioned earlier. They have equip­
ment which is still currently in use, they 
want to up-grade it to include a recent 
development but they lack the exper­
tise to cope with the job on their own. 
Can the magazine provide the 
necessary information by way of a pro­
ject?

Unfortunately, the general response 
to such a proposition has to be in the 
negative. Most electronic equipment 
comes in a wide variety of brands, 
models, nationalities, shapes, sizes and 
circuit configurations. It would be a 
Herculean task to determine whether a 
proposed internal modification would 
oe practical for them all, and/or the 
number of variations that might have to 
be allowed for.

It would be most unlikely that any 
one model could serve as a represen­
tative example of what precisely need­
ed to be done. Almost inevitably, some 
enthusiasts, motivated to "have a go", 
would find themselves in deep trouble. 
It would be all too easy to end up with 
equipment which was unserviceable in 
the old form and unworkable in the 
new!

We would certainly not want to be a 
party to that kind of situation.

Take, for example, the case of the 
reader who is keen to modify his pre­
sent cassette deck to take the new 
metal-coated tapes.

TYPICAL LETTER:

Dear Sir,
It has occurred to me that the immi­

nent vogue for metallic cassette tapes 
will leave a great many of us with decks 
fitted with quite adequate tape 
transport systems but with obsolete 
tape heads and circuitry.

Would conversion be viable? If so, 
how much would be involved and 
would it be within the capabilities of a 
mediocre home constructor? (Another 
Playmaster project, perhaps.)

Thanks for the comprehensive mag 
and don't be bluffed into scrapping 
your ''newcomer'' articles. We aren't all 
qualified technicians you know!

Regards, T.T. (Doyalson, NSW)

If I were to offer the short answer, I 
would simply say to T.T.: "Forget it!"

To be more explicit, there is not 
much future for a magazine like "Elec­
tronics Australia" in trying to tell 
readers how to modify commercial 
equipment. This would be especially 
true for "mediocre home constructors" 
(your phrase) and for equipment with 
as many makes and models as cassette 
decks.

Conversion of a cassette deck for 
metal-coated tape would present a 
whole array of problems. For starters, 
one would require a higher powered 
bias/erase oscillator and a higher 
powered recording output stage, plus

PLESSEY
COMPONENTS

For stocks of

DRALORIC

Ceramic RF Power 
Capacitors

• Tubular Capacitors
• Pot Capacitors
• Plate Capacitors
• Feed-through Capacitors
• Water-cooled Capacitors
• High Voltage Capacitors

GENERAL COMPONENTS
Stocks held of

• Connectors
• Rotary Switches
• Lever Keys
• Reed Relays
• Neon Lamps
• Panel Lamps
• Switches
• Potentiometers
• Integrated Circuits
• Sonalert Devices
• Indicator Tubes
• Photodiodes
• Photo Voltaic Cells
• Nickel Cadmium Batteries
• Loudspeakers

Try us for hard-to-get 
components such as:-

• Silver Mica
• Transmission Mica
• Transmission Ceramics
• Computer Grade Electrolytics

S PLESSEY
V COMPONENTS

PO Box 2 Villawood, NSW 2163. 
Telephone 72-0133

Adelaide 269 2544 • Melbourne 329 0044 
Brisbane 36 1277 • Perth 458 7111 
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LATEST IMPORTS AT REDUCED PRICES

TARAS Z TRANCEIVERS AFP SCIENTIFIC CALCULATORS

TELESCOPIC 
ANTENNA

PUSH TO-TALK.

SPEAKER g. j 
MICROPHONE'"**-^

PA SWITCH

SAVER SWITCH'

CHARGE & POWE! 
SWITCH

ON/OfF VOLUME 
CONTROL

SQUELCH CONTROL-

LONGER 
RANGE - 
HIGH

it
F—— BATTERY METER

MICROPHONE JACK

P A JACK

SPEAKER JACK

EXTERNAL ANTENNA 
JACK

CHARGER & 
EXTERNAL POWER 

JACK

I—- CHANNEL SELECTOR

*$95.00

EACH

MODEL TNC-506
5 WATT 6 CHANNEL TRANSCEIVER 
WITH 4 CHANNELS OF CRYSTALS 

FITTED. CARRY CASE INCLUDED

MODEL TC-10 *$47.92 EACH
1 WATT 2 CHANNEL MODEL WITH TONE CALL 

EXTERNAL POWER & EARPIECE SOCKETS

Handheld Transceiver

WT273
*$58.63

EACH

•°E2S 
Jb«««!

ORR
M56O2SCIENTIFIC SLIDE RULE

*$28.95

LCD CALCULATOR
TRIGONOMETRIC FUNCTIONS 
STATISTICAL FUNCTIONS 
FULL SCIENTIFIC NOTATION 
35 KEYS

SPECIFICATIONS:

1. Display: 8-digit liquid crystal display.
2. Capacity. 8-digit with sign.
3. Memory: 1 accumulating memory.
4. Calculation modes:

MARK 8601
LCD advanced scientific calculator
• TRIGONOMETRIC FUNCTIONS
• STATISTICAL FUNCTIONS
• FULL SCIENTIFIC NOTATION

*$39.95

FEATURES:
• Advanced LCD scientific calculator.
* 10 digit with sign, or 8 digit mantissa ♦ 2 digit 

exponent display.
• 1 independent memory
'Calculation range: IO"1** ~ 10m
• Mode key for Degree/Radien/Grad/Statistical function 

selection.
• Two level parenthesis.

wrs JL '

I

j a ¡

A powerful (2 watt), hand held marine transceiver which gives 
longer range and greater reliability.
• Built-in condenser microphone for exceptional voice clarity.
• 3 channel capability.
• Lightweight (50gms).
• Squelch control to cut down background hash.
• Super one hand operation.
• Earphone facility.
• Carry case.

g. Constant and repeat operation.
h DMS (degree-minute-second) to degree, degree 

to DMS.

nPr. nCr
sin, cos. tan. sin'1. cos’’. tan"1 
sinh. cosh. tanh. sinh'1. cosh'1.

or statistical mode.
5. Notation Automatic selection for scientific or 

floatingpoint notation.
a. Result x is displayed as floating 

point notation when 0.01 <|x| 
< 10*-1.

b. Otherwise x is displayed as scientific 
notation.

• Statistical functions: n. V. x, Ex. £x’, P(x).Q(X), R(x)
• Exchange functions: CN. P-*R, R-»P. o>.*. -.oi.,

• Long battery life - over 2000 hours' operation 
• Super thin size with de ■ luxe aluminum case.

QUALITY MULTIMETERS AT REDUCED PRICES
RAPAR MODEL 200H20,000 OHMS PER VOLT

NORMALLY *$15.94

14 RANGES
SENSITIVITY:
DC VOLTS: ( 
AC VOLTS: I 
DC CURRENT ( 
RESISTANCE: I 
DECIBEL

20,000 Ohms/Volt DC 
0.5, 25, 125, 500, 2500 
0.10, 50. 250, 1000 
0-50uA, 250mA
0-50K, 0-5M Ohm 
-20 to +22

SPECIAL *$11.95

RAPAR SK120
NORMALLY "$39.85

RAPAR SK120 
SPECIFICATIONS: —

SPECIAL *$29.88

SENSITIVITY: 20KQ/Volt DC 
10KQ/Volt AC

DC VOLTAGE: 0.3V. 3V, 12V, 60V. 300V, 1200V
AC VOLTAGE: 6V. 30V. 120V, 300V. 1200V
DC CURRENT 60pA. 6MA, 60MA, 600MA
RESISTANCE: 8KU.80KQ.800KQ.8MQ
DECIBELS 20 to +€3dB
DIMENSIONS: 146 x 95 x 38 mm

DISTRIBUTED BY:

| Radio Parts GROUP
562- SPENCER STREET, WEST MELBOURNE, VIC. (03) 329 7888.
1103, DANDENONG ROAD, EAST MALVERN, VIC. (03) 211 8122.

I^bonhcord

welcome here
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FORUM: Repair, up-date or discard?

erase and recording heads capable of 
handling the additional energy without 
magnetic saturation. It would be un­
realistic to expect substitute com­
ponents to be made available for a 
significant number of decks, and equal­
ly unrealistic to expect "universal" con­
version kits.

Nor would the problem end there. 
The circuitry in existing decks will have 
been peaked and tweaked to get the 
best out of the original heads and the 
then-available tape. It may not be op­
timum for new heads and new tape.

In short, the amplifier circuitry, in­
cluding response, compensation and 
bias, would have to be reworked in an 
effort to realise the potential of the new 
tape. It would also have to be reworked 
(with appropriate switching) so that the 
deck would perform correctly with 
conventional tape!

Finally, we return to the matter of 
mechanics. As frequency response is 
pushed up, head alignment and tape 
travel become progressively more im­
portant. It does not follow that 
mechanics adequate for a top response 
of 12-15kHz will cope with 20kHz.

As I see it, metal-coated tape is not an 
end in itself. It is an important forward 
step in technology which has challeng­
ed manufacturers of cassette equip­
ment to effect an across-the-board up­
grading of specifications — right 
through to reduced wow and flutter 
and hifi at half speed. In achieving this, 
they are pushing the cassette system 
technology to new limits.

It makes interesting reading, it's nice 
to own it and something to brag about. 
But I suspect that the majority of 
cassette users, with access to a good 
conventional deck and good conven­
tional tapes, can already make recor­
dings which match up pretty well to 
their subjective acuities.

My advice to T.T. is to settle back and 
enjoy what he has until such times that 
he can trade it in on something ob­
viously better.

NOISE IN FM RADIO
In rather similar vein comes a letter 

from a reader in Padstow, NSW, who 
says:
Dear Sir,

I have read with interest the two brief 
snippets you published about stereo 
FM noise and how it is easily overcome 
by fitting " a little black box".

Having been plagued by this impulse 
noise problem on my FM mono car 
radio, I can imagine how much worse it 
must be in stereo. I am sure that many 
readers would welcome a construc­
tional article on such a noise reduction 
system.

I believe that impulse noise suppres­
sion ICs are available overseas and an

article by your magazine could en­
courage suppliers to import them here.

B. F. (Padstow, NSW)

I am not sure how much of the dis­
cussion B.F. may have seen but a letter 
in "Forum" in May (N-H. North 
Carlton, Vic, p.25) is very relevant. 
Reacting to earlier correspondence, 
N.H. makes the following points: im­
pulse suppression devices are basically 
palliatives, not cures; they may require 
internal modification to the receiver; 
they call for critical setting up 

A poor lookout for television
It is mildly annoying when an aircraft, flying nearby, causes television pictures to 

flicker and dance. However, few people get up-tight at present because the effect 
may last for only 10 or 15 seconds. But Thomas B. A. Senior of the University of 
Michigan in Ann Arbor, and research colleague Depak L. Sengupta warn that 
similar video modulation caused by giant windmills will not be so obliging. The in­
terference will persist while ever the blades are turning and it will be particularly 
bad if the TV broadcast happens to be on the UHF band.

Sengupta believes that the annoyance level could be such as to inhibit the in­
stallation of giant wind turbines on some otherwise suitable sites. But, more than 
mere annoyance, he sees windmills as a positive hazard in locations where they 
might affect the signals from airport guidance and landing aids.

Research by Senior and Sengupta has centred around a 100kW windmill, with 
37.5m blades, which has been constructed by NASA near Sandusky, Ohio. If the 
USA is to exploit wind power on a large scale, it is imperative that the potential for 
RF propagation interference be understood and allowed for.

I afavPttP U TWO-WAY RADIO *jß*6*J// FOR INDUSTRY, FARMS BOATS.
SPORTS. ETC.

1000's of Lafayette HA-310 Walkie-Talkies in use in Australia. 100,000's throughout 
the world, attest to their superior qualities. A professionally designed, sturdily 
constructed, commercial quality unit for top performance and long term reliability. 
Rechargeable Nicad battery packs and large range of accessories available.

Pinnacle PE-920, 6 channels. 5 
watts, transceiver for 27MHz 
marine, within premises and 
limited area services. Ideal 
mobile or base station unit. 
Design eliminates unwanted im­
age interference from CB 
stations. Up-to-the-minute 
design with all wanted features.

Lafayette are 2-way specialists. Large range of crystals, antennas, auxiliary equipment 
available!
Dealer enquiries invited.

Lafayette)) the Communicators
LAFAYETTE ELECTRONICS Div. of ETD Electronics Pty Ltd 

94 ST KILDA ROAD, ST KILDA, VIC 3182. Tel 534 6036.

procedures.
As with cassettes decks, there are so 

many makes and models of automotive 
FM receivers, so many different 
vehicles, and so many different listen­
ing situations, that we have little in­
clination to encourage readers to get 
involved in electronic surgery. External, 
add-on units are one thing; "black box­
es" which have to be wired into the in­
nards of existing commercial receivers 
are quite another.

We would be much happier if our 
current exercise with inductive ignition 
cable resulted in a cure for ignition im­
pulse noise, at least from the parent 
vehicle. But even that hopeful cure is 
proving rather elusive. ®

P&T Dept Approved (Licence Required)
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SPECIAL PURCHASES

OUTPUT

Hitachi LN 8-track 90 minute cartridge. 5 for $10.

$69.00 per kit Freig.it extra by 
rail, air or road transport.

— LOW NOISE — HI

P & P — $1.00

P & pack $1.50.

$34.00

NEW B.S.R. RECORD CHANGERS-PLAYERS

MODEL C197 
$47.50

This is a new model just released and is fitted with a ceramic cartridge & diamond 
stylus. Auto or manual operation: Three speed 33. 45 & 78rpm Cueing control 
and bias compensation: Changer & player spindles supplied 11” turntable 
Post & packing extra, NSW $2.75 Vic, Qld $3.75: WA. NT & Tas $4 75.

SPEAKER GRILLE FABRIC AT % PRICE
AVAILABLE IN BLACK. BLACK WITH GOLD FLECK, LIGHT & MID 
. „ _ _ BROWNS. WIDTH 60in.
$4.80 Per YARD. Post & Pack $1.75.
Send two 20c stamps for samples.

GARRARD CC10A RECORD CHANGER 
$15.75

Fitted with a Sonatone Garrard Ceramic Cartridge Sapphire Stylus supplied with 
template & instructions. Posts & Packing: NSW $2 50 Inter. $3.50.

NEW RANK-ARENA F.M.-A.M. TUNER AMPLIFIER
MODEL RA402. Output 24 watts RMS (12+12). Response 50HZ to 
50KHZ. Mag or ceramic inputs. High & low filters. Loudness control. Provi- 
sion for 4 speakers.

MODEL C142R
HI-FI UNIT WITH ADC MAGNETIC 
CART & DIAMOND $TYLE$ 

$55.00
A precision automatic and manual record-playing unit fitted with 4 pole motor to 
provide constant speed conditions for the 11 inch turntable. The low resonance 
tubular pickup arm is counter-balanced with a resiliently mounted weight to per­
mit light sensitive tracking, and the slide-in cartridge carrier enables styles inspec­
tion and the interchange of replacement of cartridges to be carried out simply and 
quickly. Fine stylus force adjustment and bias compensation are both calibrated 
for accurately setting the arm to given optimum playing conditions for the chosen 
cartridge.
The fluid-damped level-type cue and pause control ensures gentle lowering of the 
pickup to the surface of the record. A short spindle is supplied for single record 
play records. Precision engineering is reflected in the styling of the 142R. which is 
elegantly finished in black and silver

POST AND PACKING EXTRA
NSW $3.75 Vic. SA & Qld $5.75
Tas. WA & NT $7.00 (Reg post $2 00 extra)

Freight Extra.

$147.00

NEW E.M.I. AND HITACHI RECORDING TAPE AT BARGAIN PRICES
HI-DYNAMIC EMITAPE — HIGH 
FIDELITY
HLP18 7" reel 1800ft. long play
HDP12 5” reel 1200ft. double play

$5 95
$3 95

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 18000 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

CABINETS AVAILABLE 
Post & packing extra NSW 
$2 50. Interstate $3 50

$18.50 
Per Kit

NEW GOODMAN-FOSTER 3-WAY
4-SPEAKER HI-FI SYSTEM $39.00 PER KIT
Frequency Range 45 to 22.000 cycles. Power rating 25 watts. RMS lmp-8ohms. 
Supplied in kit form (less cabinet) each kit comprises two English Goodman 8" 
bass units. Foster 5 mid range Foster 1” dome tweeter crossover components 
Ocodensers and inductance innabond. speaker fabric and plans of cabinet Cabinet 
dimensions 23" x 13" x 10" CABINETS AVAILABLE.

Post & packing extra NSW $2 70: VIC. SA. OLD. $4.70: WA $5.70. 
(REGISTERED POST $2.00 EXTRA IF REQUIRED) cabinets available.

NEW HOKUTONE HI-FI SPEAKER KITS
AT A FRACTION OF LIST PRICE
NEW THREE WAY HIGH FIDELITY SPEAKER SYSTEM
WITH A FREQUENCY RANGE OF 35 TO 20,000 CYCLES
POWER RATING 50 WATTS.
Supplied in Kit form (less cabinet) Woofer HFW-302. 12" Mid range HM-24 
dome. Tweeter HT-60 dome. Three way crossover with separate controls for mid 
range & tweeter Innabond lining, grill fabric & cabinet plans supplied Cabinet 
dimensions 668 high. 435 wide. 310 deep.

NEW GARRARD 6 200 CP 
RECORD PLAYERS

Fully automatic turntable automatically or 
manually as required 11" turntable. Cue & 
pause control Record speeds 33 1/3. 45 and 
78 rev/min. Finished in black with silver trim 
Fitted with ceramic cartridge Post & packaging 
extra NSW $2 70; Vic. Qld; SA $3 70; WA 
$4 70 (registered post $2 extra if required)

RANK-ARENA
2 WAY 
SPEAKER

• 10 Watts RMS
• 8 ohm impedance
• 8" woofer with tweeter
• Supplied with lead and plug
• Teak finish

Dimensions 18”H, 11"W, 9’4"D
Freight extra per rail air or road transport

$42.00
PER PAIR

NEW MAGNAVOX — MV50 — 
50 WATT SPEAKER SYSTEMS

COMPLETE KIT OF PARTS (LESS CABINET) COMPRISING 
MAGNAVOX 10240 IN 10" BASE UNIT. 625 MID RANGE 6" 
TWO XJ3 DOME TWEETERS. CROSS OVER NETWORK. 
INNABOND. SPEAKER SILS AND PLANS OF CABINET.
ALSO 614” AND 4’//' TUBES.

$89.50 PER KIT

Freight extra per rail or air freight.
Cabinet available 830 System also available.
Range of Magnavox Speakers stocked.

CLASSIC RADIO
245 PARRAMATTA RD, HABERFIELD 2045. PHONES 798-7145, 798-6507.
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A NEW GENERATION OF DYNAMIC SPEAKERS 
FEATURES OIL-COOLED, OIL-DAMPED VOICE COILS

Every now and again, one comes across a reference to 
loudspeakers which use a “magnetic fluid” in the air-gap surroun­
ding the voice coil. What is magnetic fluid and in what way can it 
contribute to the ultimate performance of a dynamic driver? Is it an 
important technological development or a gimmick?

If one were to accept at face value 
the claims in advertisements and 
publicity hand-outs, the answers to 
such questions would never be in 
doubt:

Magnetic fluid simplifies assembly of 
drivers with tight tolerances, and 
reduces the number of rejects; it helps 
protect the voice coil from 
overheating; it increases power 
handling capability; it improves 
damping of tne voice coil and cone 
assembly; it suppresses contortions of 
the voice coil; it cuts distortion, 
controls resonances, improves 
performance, flattens peaks, reduces 
transient ringing. It allows given power 
requirements to be met by smaller 
drivers, and simplifies crossover 
network design.

And so on.
The claims sound so impressive that 

the reader might almost wonder how 
we have possibly managed, to date, 
without this magical fluid!

Up till fairly recently, the idea of 
putting any foreign substance in the 
voice coil air gap of a dynamic driver 
was a technical "funny", if only 
because there was no way in which it 
could be retained. It would very smartly 
be sprayed or smeared all over the 
place by the rapid to-and-fro 
movements of the voice coil and cone.

Well .. . almost anything would! The 
writer recalls an experience from 
younger days, when he was called out 
to service a receiver which had become 
mysteriously silent for no apparent 
reason. There were no faulty 
components, no short circuits, and no 
open circuits. It ultimately transpired 
that the handyman set-owner had 
traced a rattling noise to the paper 
cone in the loudspeaker "that seemed 
loose". He had laid the speaker on its 

back and dribbled glue "down into that 
space there". Immediately following 
the treatment, the speaker sounded 
"much smoother and sweeter" but, 
next morning, the set wouldn't work at 
all!

How could it, with the voice coil 
glued solidly to the pole faces?

While the story has its funny side, 
there is also a point to it. While the glue 
was still viscous, it would undoubtedly 
have inhibited "rattling", whether due 
to loose turns or to contact between 
the voice coil the pole face. It may also 
have improved speaker damping — a 
property that was lamentably deficient 
in many early radio receivers. 
Unfortunately the cure, while 
prophetic, was also rather short-lived!

The idea behind the current 
generation of magnetic fluids was 
originally developed by NASA as a 
possible means of controlling rocket 
fuel in part-empty tanks under the 
weightless conditions in space. In the 
absence of gravity, fuel might be 
induced to aggregate and flow in 
response to magnetic fields — provided 
it could be given appropriate magnetic 
qualities.

It was found that liquids could be

FIG. 2
Variation of viscosity with temperature 
is a problem which remains to be solv­
ed, if damping is to remain constant.

Not drawn to scale, the sketch shows 
how ferromagnetic fluid is retained 
within the normal air-gap by the 
magnetic field between the pole faces.

given this unlikely property by mixing 
into them minute particles of a 
magnetically sensitive solid — particles 
so small that they would remain in 
permanent colloidal suspension. Under 
the influence of a magnetic field, the 
particles would move in a particular 
direction, shuffling the liquid 
molecules along with them. It was as if 
the liquid itself was magnetically 
responsive.

In the event, NASA found other ways 
around their fuel problem and, for a 
while, magnetic fluid was largely an 
interesting idea in search or an 
application. Then, around 1969, the 
Ferrofluidics Corp (Burlington, Mass., 
USA) began to promote it in 
connection with special purpose seals, 
bearings and dampers.

Ordinary fluids tend, in the long 
term, to creep out of bearings and past 
seals and may cause troublesome 
contamination in critical equipment. 
But by using a "magnetic" fluid 
(hydraulic fluid, lubricant, etc) and by 
setting up a magnetic field between the 
bearing faces, tne fluid can be retained 
much more effectively, by magnetic 
attraction.

In due couse, it was realised that this 
very property would enable a magnetic 
fluid to be retained within the voice 
coil gap of a dynamic loudspeaker, 
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without any kind of physical 
containment. The liquid would simply 
distribute itself between the inner and 
outer pole faces and the voice coil 
structure, resisting any tendency to be 
carried away from the intense magnetic 
field. As such, it would have the 
potential to lubricate, cushion and 
damp the mechanical movements of 
the voice coil, with possibly beneficial 
results. (See Fig. 1).

In addition, it could be expected to 
conduct heat from the voice coil to the 
magnetic structure and frame, thereby 
offering some protection against voice 
coil damage under conditions of near­
overload.

IRON OXIDE PARTICLES
As developed for loudspeaker 

purposes, a magnetic fluid typically 
contains tiny, irregularly shaped 
particles of iron-oxide (Fe3 04), ground 
to a dimension of about 100 Angstroms, 
or one millionth of a centimetre across. 
The particles are so processed that they 
also acquire a molecular-thin layer of 
surfacant which inhibits the tendency 
to coalesce when magnetised. This, 
together with random (Brownian) 
movement of the molecules of the 
carrier liquid, keeps the ferrous par­
ticles in permanent suspension, even in 
an intense magnetic field.

Contrary to what might be expected, 
the actual concentration of solid matter 
in the carrier fluid does not need to be 
very high (eg 2%) so that the physical 
properties of the fluid remain 
susbstantially unchanged.

Needless to say, the characteristics of 
the carrier liquid are vital if it is to fulfill 
its role in the overall driver design:

• It should exhibit the greatest 
possible heat conductivity. At 
present, six times the conductivity of 
air is a typical bench mark.

• The shear/viscosity characteristics 
must be such as to apply the 
appropriate amount of damping to 
the voice coil of particular drivers. 
Manufacturer's data indicate that 
typical magnetic fluid can be 
adjusted in the range 100-10,000 
centipoise at 27 degrees C, 
according to requirements.

• The particle loading must be low 
enough so as not to prejudice the 
shear characteristics when subject to 
a magnetic field. At the same time, 
loading must be high enough to 
ensure that the liquid is retained in 
the gap under all possible signal 
drive conditions, or under any likely 
handling (even accident) stress.

• It must not evaporate or harden 
during the anticipated service life of 
the loudspeaker.

• It must not interact with adhesives, 
finishes or other materials involved 
in the magnet/voice coil assembly.

• All the above properties must be

Pouring 
oil on 
troubled 
tweeters!
With magnetic 
fluid in tne air gap 
of a cone tweeter, 
a troublesome 
1kHz resonance 
(upper curve) was 
eliminated (lower 
curve). See text.

maintained as far as possible over 
the full range of ambient and 
working temperatures. Fig. 2 
suggests that considerable further 
work needs to be done in this area.

Ferromagnetic fluids are available 
involving various carriers, such as 
diesters (probably the most widely 
used) fluorocarbons (more costly) and 
synthetic hydrocarbons. Silicones are 
also under consideration.

At present, magnetic fluids suitable 
for use in loudspeakers are all quite

AR systems use ferromagnetic fluid

expensive. A typical brochure from the 
Ferrofluidics Corporation lists 100- 
Gauss Ferrofluid on diester base at 
$US1075 per litre. The equivalent 200- 
Gauss Ferrofluid is $US1612 per litre, 
with other fluids exhibiting higher 
Gauss levels, lower viscosity, etc, 
available on special order.

Fortunately, the amount of magnetic 
fluid required in any one driver is quite 
small and therefore the cost, while 
significant, is not prohibitive — 
provided there is no waste. To this end,

According to Max Roberts, Manag­
ing Director of Acoustic Research 
Australia, the tweeters and (upper) 
mid-range drivers in all current AR 
loudspeaker systems use magnetic 
fluid in the voice coil gap for purposes 
of damping and heat conduction.

At the expensive end of the AR “Ver­
tical Series”, the AR9 and AR90 are 
four-way systems in which the tweeter 
and upper mid-range drivers rely on 
magnetic fluid for damping — and 
more importantly for heat conduction. 
AR say that, at the power ratings in­
volved (400W and 300W respectively) 
compact, wide dispersion drivers are 
only practicable by reason of the 
magnetic fluid.

The AR91 (pictured) and the AR92 
are three-way systems in which the 
mid-range driver has to work down to 
700Hz and this posed a potential 
problem with the back of the unit seal­
ed and with the magnetic gap also seal­
ed with fluid. AR overcame the problem 
by using fluid only between the voice 
coil and inner poleface, thereby com­
bining the benefits of damping and 
heat conduction with adequate air 
movement.

For further details of the AR range of 
loudspeaker systems: Acoustic 
Research Australia, 3 Ford St, 
Greenacre, NSW 2190. Tel: (02) 
642 3993.
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The new generation of
factory-built or kit-set
Peerless loudspeakers

It’s true most speakers look alike and that price alone 
never tells the whole story. But now the new generation 
Danish-built Peerless loudspeakers give you a recognizable 
difference in sound quality-a difference that has set 

Peerless a notch above the others for over 50 years.
The range of new generation Peerless loudspeakers 

includes the folly assembled PAS series plus the money­
saving PLK kit-sets. Both series contain drive units with 
the following characteristics.
Peerless ‘X’ Line Woofers
□ Large ceramic ferrite magnets for high power handling.

□ Specially coated cones reduce colouration to a minimum.
□ Cones are supported by a single-roll foam or rubber 

surround to maintain excellent linear motion. □ Bass response 
is clean and tight at all listening levels.
Peerless Midrange Units
□ Sealed back units prevent interaction with the woofer.
Distortion and colouration are reduced to a minimum. □ The rear 

■ side of the cone is coated with a special damping material to eliminate 
■ colouration. □ Specially impregnated polyurethane cone rim■ P provides high degree of linearity.

Peerless Tweeters
□ Dome tweeters designed for the highest accuracy of reproduction with 

low distortion flat response and wide dispersion. □ The sealed back isolates the 
tweeter from interference. □ Specially developed dome fabric ensures no degrad­
ation of performance even after prolonged heavy loading. □ Assembly mounted 
on a precision diecast plate where rigidity ensures permanent alignment.
Peerless Dividing Networks
□ Peerless crossovers use air-cored chokes for maximum power handling, and

special electrolytic capacitors to ensure long term reliability. □ All components are mounted on fibreglass printed circuit 
boards for maximum durability, while coded clip connectors eliminate the need for soldering.
Power handling Danish-built Peerless loudspeakers, Orthodynamic

The power handling capacity is high and conservatively headphones and unique car speakers are imported by the 
rated at 100W RMS, however, due to the high 
efficiency of Peerless speakers, the recommended amplifier 
power is between 25-100W RMS.

sole Australian agents,

G.R.D. GROUP Pty. Ltd.
Whether you settle for the smart timber-veneered PAS 

assembled series or the PLK kit-set, you’re getting the same 
Danish-made Peerless quality-a quality selected by many of 
the world’s most reputable names in loudspeakers, for 
inclusion in their own speaker systems.

Contact us now, and discover where you can hear 
Peerless loudspeakers-then let your ears make up your mind.

698 Burke Road, Camberwell. 3124. Telephone (03)821256. Telex 31712

Please send me descriptive literature and dealer list: 8012’4

Name I

Address ■

Postcode I
I____________________________________  ■
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HIFI TOPICS — continued

the Ferrofluidics Corp, has evolved 
dispensing equipment for use on 
assembly lines, which meters the 
requirea amount of fluid to both sides 
of the voice coil former, rapidly and 
with high repeatability. Depending on 
the grade of liquid and size of speaker, 
the cost might range from something 
under 10c per unit to something over 
40c.

Naturally enough, the initial 
application or magnetic fluids has been 
to existing designs, mainly of quality 
mid-range drivers and tweeters, where 
the cost increment is not likely to be 
prohibitive. However, as already 
mentioned, close attention has to be 
paid to other chemicals or substances 
which may come in contact with the 
magnetic fluid and with which it may 
interact.

In any case, magnetic fluids are not 
suitable for use in drivers which have 
voice coils wound on paper or on other 
even partially absorbent materials. 
Over a period of time, such material 
will absorb the fluid, gradually 
"wicking"' it out of the air gap, despite 
the magnetic attraction. The end result 
may be only residual fluid in the gap 
and a voice coil assembly that has 
grown heavier than it should be!

TYPICAL BENEFITS
Where an existing design is 

compatible, or can easily be made so, 
beneficial results may well be achieved. 
For example, recurring problem exists 
with tweeters, which commonly exhibit 
a system resonance in the vicinity of 
800-1000Hz. To protect tweeters and to 
prevent them from "colouring" the 
sound of a multi-way system, it is more 
or less essential to use an 
inconveniently high crossover 
frequency, or a very high slope filter, or 
a special trap circuit tuned to the 
resonance.

Practical tests have demonstrated 
that the problem can be alleviated 
significantly by the use of a magnetic 
fluid in the air gap. The viscous drag, 
right on the voice coil itself, can 
provide an essentially resistive damping 
which can dramatically reduce the Q of 
the major resonance mode. Fig. 3 
shows the response of a 7cm cone 
tweeter with and without 
ferromagnetic fluid damping; note that 
the Q has been dropped from a 
troublesome 2.8 to unity. The 
information comes from a paper by 
John King (Essex Group Inc., Cleveland 
Ohio) presented to the AES 
Convention, Los Angeles, in May 1977.

It seems highly likely that some dome
tweeters, which exhibit a very high Q
system resonance, would stand to
benefit even more from magnetic fluid
damping.

These curves for a 
13cm mid-range 

driver show how 
its natural 

resonance at 
140 Hz is 

progressively 
damped by adding 
magnetic fluids of 

higher viscosity.
With the 10,000cP 
mix it is obviously 

over-damped. 7050 100
Sealed mid-range drivers tend to 

suffer a similar problem in the 150- 
200Hz region and this is also amenable 
to magnetic fluid damping. A second 
set of curves from the same paper (Fig. 
4) shows how such a resonance can be 
controlled by the choice of fluid with a 
suitable viscosity; this for a 13cm mid­
range driver.

Yet another curve for this, or a similar 
driver, shows that the addition of 
magnetic fluid reduces the voice coil 
temperature to about 0.6 of what it 
would otherwise be. (Fig. 5). This could 
be seen as offering a wider margin of 
insurance against possible voice coil 
burn-out. Alternatively, and in some 
cases, it might permit an increase in 
actual power rating.

You’d like a nice, new mixer?

This most impressive mixing console is just one of a comprehensive range 
manufactured by Ward Beck Systems Ltd for use in recording studios, television 
and radio stations auditoria, etc. Ward Beck Systems Inc are represented in 
Australia by Vital Electronics (A'Asia) Pty Ltd. Managing Director is Mr Claude 

Postal address is PO Box 72, Blackburn, Vic 3130; telephone (03) 
529 1542. Vital Electronics (A'Asia) also represent their parent company, which 
specialises in video, audio and machine switching systems. As a further activity 
they represent Datatron Inc, who are manufacturers of computer based editor

100

HERTZ 500 1k 5kFIG. 4
The use of magnetic fluids with 

woofers and full-range drivers is less 
attractive, partly because of the amount 
of fluid involved, and partly because 
the system resonance is subject to 
control by the drive amplifier and by 
the enclosure design. However, the 
advantage remains of greater heat 
conduction from the voice coil and the 
protection which that offers.

In terms of power sensitivity, the 
addition of a magnetic fluid to an 
existing driver has only minor effect, 
the loss due to extra damping being 
partly offset by greater (permeability) 
magnetic conduction across the gap. A 
loss of 1dB is suggested as typical.

As distinct from "retrofitting" or 
adapting existing designs, it would

42 ELECTRONICS Australia, December, 1979



After you experience our equalizer
at work, unequalized sound just
won’t seem like music anymore!

I
Bad rooms become good rooms
The listening room is the final link in the 
audio chain. It determines, as much as any 
component, the sound that will reach 

your ears. Most homes are designed for comfort, 
not for acoustics. An equalizer can let you have 
it both ways by transforming a comfortable 
living room into an excellent listening room.

Good speakers become great speakers 
An equalizer can improve speaker 
balance and ideally blend, according to 
your taste, the character of your speaker 

with the character of your room — thus your 
speaker performance is greatly improved.

Highlight an instrument
A musical instrument, a band of instru­
ments, or a vocalist can be emphasised 
on a recording to aid in learning a spe- 

ific tune or admire and enjoy the playing of a 
particular instrument.

Optimise system balance
An equalizer will be able to eliminate 
any incompatibility between your 
cartridge/pre amp combination and 

your speakers by levelling any of the-peaks or 
dips.

5
 Improve source material (records etc) 

An equalizer can upgrade the sound of 
your source material by reducing record 
rumble and surface noise, hushing tape 

hiss and stiff ling radio static.
Improve your recording
Get professional quality effects by 
shaping the sound of the program 
material to achieve the results that you 

want on tape.

7
 Make you own music

Listen to the music the way you want 
to hear it — not the way the recording 
engineer felt like hearing it when he 

mixed it down. Bring up the vocals or fade the 
guitar. It's your choice. An equalizer can make 
music anyway you want to hear it.

An equalizer is the final component, the catalyst 
which will tune today's advanced components 
to each other, to your room and most 
importantly, tune the music to your ears.

3 year parts and labour warranty.
Available in anodized black or brushed aluminium

POWER

CEuenm ■ RlOH’
»80 SOO

STEREO 
EQUALIZER

K) 1
muti in

MONITOR

What the critics say......
HI-FI & MUSIC, May 1979 — "The Audio Reflex equalizer has been carefully designed for general use in systems owned 
by audiophiles who require that 'something extra' in hi-fi systems."
CANADIAN STEREO GUIDE, Winter 1979 - "Separation between the two channels was excellent, being better than — 
64dB across the range. THD was also exceptionally low, as was equipment generated noise."
THE FM GUIDE (Canadian) 1979 - "Quality, that was only hinted at with the original material, can be brought out through 
proper use of this well-designed, modestly priced, and simple-to-operate frequency equalizer.

(Copies of full reviews available upon request.)________________

IIIIIIIIIIIH
Australian Distributor: Audio Reflex (AUSTRALIA) PTY. LTD.

MDIÙ REFLEX
You II hear more from us

Brookvale 2100 •NSW •INTERSTATE - MELBOURNE (03)267-1655 GEELONG (052) 21 6934
¡P°O Box 208, Brookvale 2100) NEWCASTLE (049) 69 2733 BRISBANE (07)52 4074 ADELAIDE (08) 250I 46117 PERTH (09) 321 6865

Telephone: (02) 938 4188 WOLLONGONG (042) 29 3762 CANBERRA (062) 82 1388 LAUNCESTON (003) 31 7188

ELECTRONICS Australia, December, 1979 43



HIFI TOPICS — continuedNext Month
Don't miss our 
article on buying a 
Cassette Deck ...
Our article gives a rundown on just about every 
feature you are likely to find on any cassette deck. 
Which features do you really want? Cet hold of 
the january issue for the answers. And on the 
same theme, check out the hifi reviews!

FLASH EXPOSURE METER

Take the 
guesswork out of 

flash photography 
with our new Flash 

Exposure Meter. 
Based on a silicon 

solar cell, it 
measures the light 
available from the 
electronic flash so 
you can compute 

the right exposure 
setting.

“PLAYMATE OF THE MONTH”
Little sister to the Playmaster series of fine perfor­
mance equipment, our Playmate stereo amplifier 
has a power output of about three watts per 
channel and mates with a ceramic cartridge — 
just right fof an economy stereo system.

Voice coil 
temperature rise 

for a typical mid­
range driver with 

and without 
magnetic fluid in 

the gap. As in­
dicated earlier, AR 
take full advantage 

of this effect in 
their latest high- 

power systems.

seem that a whole new design approach is open to 
loudspeaker manufacturers, particularly in respect to 
tweeters and mid-range drivers, where high power handling 
has to be combined with small physical dimensions.

To date, dynamic drivers have relied on the outer suspen­
sion and “spider" to maintain the voice coil centred in the 
magnetic gap. This sets a limit on minimum design 
clearances, makes heavy demands on assembly techniques 
and is a potential cause of buzzes and rattles if there is any 
subsequent sagging.

When magnetic fluid is used, magnetic attraction will en­
sure that there is a layer of liquid on the pole faces. Since the 
liquid also happens to have very commendable qualities as a 
lubricant, the voice coil tends to operate more like a piece 
of machinery, sliding in a bath of oil. Without the same 
reliance on purely mechanical suspension, tolerances can 
be tightened, assembly can be simplified, and failures due to 
voice-coil problems reduced.

Manufacturers of the fluid claim that the savings on this 
new generation of drivers will more than offset the cost of 
the magnetic fluid on which they will depend.

How promptly and how positively loudspeaker manufac­
turers react to the challenge remains to be seen. Designers 
will have to adapt to a whole new set of parameters and be 
convinced that promise in the laboraiorv i, going to be 
matched by long-term performance in the field under a 
wide variety of conditions.

But, in the meantime, there seems little doubt that 
magnetic fluids have the potential to fulfil the claims made 
in the sales literature.
ACKNOWLEDGEMENT: The writer would like to 
acknowledge the assistance of Mr Stuart Barton, Chief 
Engineer of Magnavox (Aust) Pty Ltd, in providing copies of 
references used in this article. Magnavox are currently in­
vestigating the use of magnetic fluids in new, locally 
produced drivers.

PLUS MUCH MORE
As always, the issue is full of interesting features. 
So don't miss out. And why not treat yourself to a 
12-month subscription while you think about it. 
See page 144.

Our planning for this Issue Is well advanced but cir­
cumstances may change the final content. However, we 
will make every attempt to include the articles men­
tioned above.

SURROUND SOUND FROM IBA
Although conventional quadraphonic systems are 

very much a non-event, research continues in Britain 
as an extension of the original "Ambisonic” concept.

On September 23, the Independent Broadcasting 
Authority broadcast a two-hour “surround-sound” 
concert from the Portsmouth FM transmitter, as 
originally recorded in the Winchester Cathedral.

IBA’s latest surround system is a three-channel 
matrix system which has excellent stereo compatibili­
ty and much better definition that the earlier “2’/z 
channel” method.
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CONCEPT AUDIO PTY LTD advise that 
the supply position for the Hafler DH- 
101 preamplifier should begin to im­
prove from the Christmas period 
onwards. It was released in Australia 
during July, but demand has consistent­
ly exceeded supply since then. While 
presenting a rather plain face to the 
world, the new preamplifier lays claim 
to a very high order of performance 
and utility.

Recommended retail price for the 
DH-101 is $375 in kit form and $475 fully 
assembled. For a further $135, Hafler 
provde their DH-102 pre-preamplifier, 
designed to fit inside the DH-101 and to 
provide the additional gain necessary 
to operate directly from the output of a 
low impedance moving coil cartridge.

A companion unit is the DH-200 
power amplifier, rated to deliver a 
generous 100W per channel (con­
tinuous) and with highly commendable 
characteristics in other respects. It com­
es in kit form for $655 and ready built 
for $755. For further information on the 
Halfer range: Concept Audio Pty Ltd, 
22 Wattle Rd, Brookvale NSW 2100. 
Phone (02) 938 3700.

HIFI INDUSTRY ASSOCIATION office 
bearers for the current year are: 
Chairman — Les Black of Pioneer Elec­
tronics Aust. Pty Ltd.
Vice Chairman — Peter Lee of National 
Panasonic (Aust.) Pty Ltd.
Promotions Executive: John Watts of 
Superscope (Asia) Pty Ltd.
Treasurer — Graham Timmins.

The Hifi Industry Association 
currently represents about 25 member 
companies, marketing more than 60 
major brands.
PHILIPS have introduced a new family 
of round-frame 8-inch woofer speakers 
intended for use in sealed enclosures 
not exceeding 25 litres, and with im­
pedance values of 4 and 8 ohms. The 
AD80601/W and AD80602/W have a 
resonance of 42Hz and typical ratings in 
a 25 litre enclosure of 50-4000Hz, 50W, 
and a sensitivity of 96dB at 1m with 5W 
drive. The AD80651/W and AD80652/W 
have a resonance of 39Hz and ratings of 
50W, 50-5000Hz in a 25 litre enclosure; 
sensitivity 3.8W. The AD80671/W and 
AD80672/W are rated at 60W, 40- 
3000Hz, sensitivity 9W. Power ratings

for all three can be doubled under ap­
propriate conditions. For further 
details: Bruce Druery, Philips Press Of­
fice, 15 Blue St, North Sydney, 1092.

BASF AUSTRALIA PTY LTD say that a 
linear video recording system (LVR) is 
in an advanced stage of development 
with mid-1980 as a likely release date. 
The system will offer a 3-hour playing 
time on a small cassette, with good pic-

syste 
dist

ture quality. A feature of the LVR 
system is high quality sound, giving it a 
distinct advantage over currently 
available video cassette recorders. BASF 
see the role of their new LVR as not 
only for recording off-air TV, but for 
making home movies with quality 
sound.

TOSHIBA (AUSTRALIA) PTY LTD have 
built up their line of Micro HiFi com­
ponents to a total of 10, giving them a 
claimed leadership in this growing 
field.
Latest additions include the 30W + 
30W "12" series, comprising the SC- 
M12 stereo power amplifier, tne SY-C12 

stereo preamplifier, the ST-10 stereo 
tuner and the PC-D10 "metal position" 
cassette deck. The "10" series com­
prises the 20W + 20W integrated stereo 
amplifier SB-A10, combined with the 
tuner and cassette deck as above. 
Toshiba (Australia) Pty Ltd are at 16 
Mars Rd, Lane Cove, NSW 2066.

PUBLIC ADDRESS 
AMPLIFIERS YOU 
CAN DEPEND ON

TPA 50
Specs.
RMS power, 25 watts. Frequency 
response: 50Hz to 15kHz (+3dB at 8 
ohms). Multiple outputs: 4, 8 and 16 
ohms. 70 and 100 volt lines. Inputs: 
Mic. 1. 47k ohms. Mic. 2, 600 ohms. 
Aux. 300mV, Phono 2.5mV.
Size: 310mm (width), 230mm (depth), 
80mm (height). Weight 3.8 kilos. Finish: 
Durable two-tone baked enamel.

*$146.97

* O >

MODEL TPA 70
Specs.
RMS power, 50 watts. Frequency 
response: 50Hz to 15kHz ( + 3dB at 8 
ohms). Multiple outputs: 4, 8, 16 ohms, 
70 and 100 volt lines. Inputs: Mic. 1,47k 
ohms, Mic. 2, 600 ohms, Aux. 300mV, 
Phono 2.5mV.
Size: 310mm (width), 230mm (depth), 
80mm (height). Weight: 4.3 kilos. 
Finish: Durable two-tone baked 
enamel.

$183.60
TRADE AND DISTRIBUTOR 

ENQUIRIES WELCOME
MANUFACTURED BY:

RADIO
PARTS 
GROUP

562 SPENCER STREET, 
WEST MELBOURNE, VIC. 3003. 

TEL. (03) 329-7888.

1103 DANDENONG ROAD. 
EAST MALVERN, VIC. 3145. 

TEL. (03) 211-8122.
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INCREDIBLE HI-FI
. OFFER

1
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DICK'S FANTASTIC 
55 WATT SYSTEM

ONLY $ 799 Terms available to 
approved applicants

For the first time, Dick is offering the superlative 
performance of his top Hi Fi system, incorporating the 
superb Dick Smith 55 watts rms per channel stereo 
amplifier, the 12 Playmaster 3-way speaker system with 
in-built control for the midrange and tweeter and the 
Sanyo belt drive turntable with servo control, magnetic 
cartridge, base and cover - at a price that will astound 
you PLUS a matching stereo AM/FM tuner (worth $239) 
absolutely FREE! '

Post b Packing 
$5.50 anywhere 

Australia

DELUXE

BUT THAT’S NOT ALL, 
THIS TUNER WORTH $239 
ABSOLUTELY (When you buy the system)

M TUNER
IONS 1 FET. 1 stage RF amplifier. 3-gang variable capacitor. 5 

PLL MPX ★ Frequency range 88-108MHz ★ Sensitivity IHF
J ratio 70dB (mono) ★ Total harmonic distortion 0 2% (mono) (w 
(stereo) @ 1kHz ★ Frequency response 30Hz to 15kHz ★ 

OdB @ 1kHz. The AM section has a frequency range of 525- 
idio variable from 0-750mV.

FREE
DIRECT IMPORT CUTS OUT THE

YOU GAIN!

SYSTEM

Terms available 
to approved 
applicants

Post b Packing 
$5 50 anywhere 

in Australia

FANTASTIC JC Q 
VALUE $ Q Q J

k Prices correct and products in stock at press time shows incorrect turntable • this 
system incorporates the Sanyo as shown 

in the 55 watt system illustration_____

(When you buy the system)
■Wq

SPECIFICATIONS FM tuner section Frequency range 
88-108MHz ★ IHF sensitivity 1 8uV ★ Selectivity 60dB 
★ Stereo separation 40dB @ 1k HZ ★ Frequency 
response 30-15.000Hz AM section Frequency range 
530 1605kHz -it Sensitivity 48dB ★ Selectivity 35dB @ 
1kHz ★ Semiconductors 1 FET. 3 ICs, 5 transistors. 3 
diodes and 1 LED Dimensions (same as amplifier) 
400(w)x135(h)x290(d)mm

SAME FANTASTIC 
DEAL ON 30 WATT
And yet another fantastic bargain! The Dick 
Smith 30 watts rms per channel amplifier 
matched to the Playmaster 10" 3-way speaker 
system and Sanyo servo belt drive turntable. 
Looks good, sounds fantastic and with your 
purchase you receive the matching AM/FM 
stereo tuner absolutely FREE!

plus FREE 
TUNER WORTH 

$189

DICK SMITH ELECTRONICS 5
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS®7
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HI Fl EQUIPMENT REVIEW

Audio Reflex EQ-1 10-bandGraphic Equaliser
These days it is recognised that ordinary tone controls are inade­
quate to compensate for room and loudspeaker deficiencies. 
Graphic equalisers are far more suited to the purpose. One such 
device is the Audio Reflex EQ-1 Graphic Equaliser which has 10 
bands and 20 separate controls.

though this particular unit, the EQ-1 is 
something of a bargain, relatively 
speaking.

On test, the Audio Reflex EQ-1 per­
formed well. All specifications were 
met or exceeded: Signal-to-noise ratio 
with respect to 1V RMS was 93dB un­
weighted. With the same reference 
level, separation between channels was 
84dB at 100Hz, 76dB at 1kHz and 58dB 
at 10kHz, measured with 4.7k loading 
the undriven input. Again, with respect 
to the same reference, harmonic distor­
tion was .015% at 100Hz and 10kHz and 
.02% at 1kHz.

When the controls are set at OdB, the 
gain of the equaliser is -0.5dB. An 8 volt 
output signal can be obtained before 
more than 0.05% distortion is produc­
ed. This overload voltage is far in excess 
of what would be delivered to the 
equaliser from the amplifier tape out-

The Audio Reflex EQ-1 splits the 
audio spectrum into ten bands with 
centre frequencies of 31Hz, 63Hz, 
125Hz, 250Hz, 500Hz, 1kHz, 2kHz, 
4kHz, 8kHz and 16kHz which are the 
usual frequencies for 10-band 
equalisers. Each band is controlled, 
boosted or cut, by a separate slider in 
each channel, making 20 in all.

Each slider control has a quoted 
range of +12dB at the centre­
frequency and has a centre detent to 
enable a flat response to be obtained.

Normally, a graphic equaliser such as 
this is connected to the "tape monitor" 
terminals of a stereo amplifier. If the 
system includes a cassette deck, this is 
then connected to the duplicate "tape 
monitor" terminals on the equaliser. 
The equaliser has unity gain (nominally) 
so that it can be switched into or out of 
the system with no change in overall 
gain, provided controls are centred.

Dimension of the Audio Reflex EQ-1 
are 420 x 138 x 300mm (W x H x D). 
These large dimensions are necessary 
mainly because of the large array of 
slider controls.

Styling and presentation of the EQ-1 
leave little to be desired. Our sample 
has some of the slider knobs crooked 
and some of the sliders were a little 
rough in action. We could excuse this 
as it is probable that our sample was a 
much-used one.

Inside the large chassis is a lot of un­
used space with most of the circuitry
accommodated on two printed circuit

As with all graphic 
equalisers using op 
amp gyrator cir­
cuitry, the inside is 
virtually empty.

boards which also mount each group of 
ten sliders. The overall circuit is quite 
conventional using operational 
amplifier ICs in gyrator configuration. 
The "gyrator" is an op amp circuit 
which effectively transforms a capacitor 
into an inductor which can then be 
used in a series-tuned feedback circuit 
to provide each band.

As such, the gyrator circuit is well 
proven and has become the standard 
configuration in graphic equalisers. 
What is not realised by high fidelity 
enthusiasts, is that the resulting circuit 
is inexpensive to produce — much less 
costly than cassette decks, for example. 
That is not borne out in the price even

Listening tests revealed no perfor­
mance problems. For the most part, the 
EQ-1 is virtually noiseless — switching 
the equaliser in and out of circuit 
produced no audible increase in noise.

Our summary can be short: The 
Audio Reflex EQ-1 works as claimed.

Recommended retail price of the 
Audio Reflex EQ1 is $299 including 
sales tax. Warranty is three years on 
parts ane labour. Further information 
can be obtained from retailers or from 
the Australian distributors, A.G.S. Elec­
tronics (Australia) Pty Ltd, 7 Orchard 
Road, Brookvale, NSW 2100. (L.D.S. & 
J.C.) ®
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Koss have succeeded in 
creating a new sensation in 

the private world of 
stereophone entertainment. 
A new era in listening begins 

with KOSS "PRO 4 TRIPLE A" 
and “Auditor” Series of 

Headphones. The supreme 
feeling of weightlessness 

and the comfort of contoured 
earcushions which completely 

exclude outside noises is 
only surpassed by the 

magnificent sound. 
Whether you enjoy hard rock...

Bach.. .Country Western 
or easy listening, when the 

deep, rich lows and crisp 
highs come through you'll have 

to agree...with Koss... 
hearing is believing.

New Pro/4 Triple A 
Stereophones by Koss

ESP/10 Electrostatic 
headphones with 
energiser.

NEW KOSS AUDITOR’ SERIES

If your Hi-Fi dealer is out of stock contact the distributors.

Dynamic/10 has 
exclusive pneumatic 

ear cushions.

ATHOL M. HILL P/L
33 Wittenoom Street.

EAST PERTH 6000 W.A

AUDIO ENGINEERS P/L
342 Kent Street 

SYDNEY 2000 N.S W

AUDIO ENGINEERS (Vic.)
2A Hill Street 

THORNBURY 3071 Vic

AUDIO ENGINEERS (Qld.)
5IACastlemaine Street.

MILTON 4064 Qld
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HIFI EQUIPMENT REVIEW

Peerless Loudspeaker System
Of all the loudspeaker systems sold today, probably the most pop­
ular is a three-way system with a volume of about 50 litres. Right in 
the middle of that market sits the Peerless PAS50 system which is a 
sealed enclosure with three drivers. Frequency response is quoted 
as 30Hz to 20kHz (DIN) and power handling is 100 watts on 
program signals.

It is not surprising that systems with a 
volume of around the 50 litre mark are 
so popular. They are of reasonable size 
and efficiency and have a good bass 
response and power handling. This is 
no accident, as all these parameters 
naturally come together in this size of 
enclosure to provide what is possibly 
the best all-round compromise, for the 
designer as well as the buyer.

The woofer in this Peerless PAS50 
system is a rugged looking unit with an 
effective diameter of about 170mm and 
a large foam roll surround. The 
midrange also has a roll surround and 
an effective cone diameter of about 
75mm. The tweeter is a 25mm dome 
unit. All three drivers are made by 
Peerless, of Denmark.

The enclosure is intended to be 
floor-standing, but it could be 
mounted on a deep sheld. Overall 
dimensions are 360 x 660 x 290mm (W x 
H x D), the cabinet being made of chip­
board with a synthetic veneer on four 
sides. The grille frame is removeable to 
reveal the three drivers. The enclosure 
is well-sealed — considerable care has 
seen to that. There was no way we 
could inspect the inside of the 
enclosure to look at the crossover 
details or driver construction.

However, according to literature 
supplied by the distributors, the 
crossover networks use "air-cored 
chokes for maximum power handling 
and minimum distortion and special 
electrolytic crossover capacitors for 
long term reliability." Crossover fre­
quency from woofer to midrange is at 
400Hz while the crossover to the 
tweeter is at 5kHz.

On the rear panel there is a recess for 
a pair of spring-loaded terminals which 
are colour-coded for polarity (red for 
positive). However, apart from the 
Peerless logo on the grille cloth frame, 
there is no labelling of any kind on the 
loudspeaker. We think that some 
labelling, giving the brand, type 
number, specificiations (particularly 
impedance and power handling) plus 
name and address of the distributor 
should be somewhere on the 
enclosure, back or front, so the infor­
mation won't be lost. After all, it is nor­

mal for delivery dockets and warranty 
cards to be misplaced after a few years. 
(Other loudspeaker manufacturers, 
please note).

The impedance curve is quite smooth 
and does not present any potentional 
problems of incompatibility with solid 
state amplifiers. The lowest impedance 
value occurs at 100Hz, at just over nine 
ohms. Apart from this, there are virtual­
ly no dips at all in the whole curve. The 
main system resonance is close to 50Hz 
and is well damped.

The Peerless PAS50 is an infinite baffle system with three drivers.

Peerless quote the frequency 
response of the PAS50 as 30Hz to 20kHz 
under the DIN specification. A supplied 
(typical) third-octave pink noise 
response indicates that the response is 
flat from 40Hz to 20kHz within +6dB. 
Our tests would appear to confirm this 
latter claim. The bass is very well main­
tained down to below 40Hz and is fairly 
smooth over the entire frequency 
range.

The midrange seems particularly 

smooth, a statement which cannot be 
made about many three-way systems. 
And in the treble end, there are cer­
tainly no complaints.

On all types of music, we found the 
Peerless PAS50 eminently satisfactory. It 
has reasonable efficienty and can be 
driven to satisfactory room levels with 
an amplifier rated as low as 25 watts per 
channel. Or on the hand, it can handle 
the full output (on program) of a 100 
watt per channel amplifer. Bass 
boosting is unnecesary but modest 
boost can be handled.

If these units are to be floorstanding, 
it is probable that they would benefit 
from the addition of a stand to raise 
them about 200 to 250mm above floor 
level.

Most of this review then, is com­
plimentary. The Peerless PAS50s do

perform well and should satisfy the. 
needs of most listeners. There is a catch 
though. At $574 per pair, these Peerless 
systems are not cheap. Even so, we con­
cede that buyers will be satisfied with 
their purchase.

Further information can be obtained 
from the Australian distributors for 
Peerless loudspeakers, G.R.D. Group 
Pty Ltd, 698 Burke Road, Camberwell, 
Victoria, 3124 or from the showroom at 
Danish Hifi, of the same address.(L.D.S.) ®
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The World’s smallest
full-sized phono player!

Matsushita does it again . . .

So you’d like a turntable that doesn’t dwarf the rest of your hifi 
gear? That you can store in your record cabinet when not in use? A 
compact turntable that employs state-of-the-art technology? Well, 
be patient. You should be able to buy one within a few months! by NEVILLE WILLIAMS

The turntable in question is the new 
"Quartz, Linear Tracking Direct Drive" 
Technics model SL-1O. At the time of 
writing, there are no samples in 
Australia, or perhaps in any country 
outside Japan. But press release kits 
have been supplied to technical 
magazines around the world and, on 
Matsushita's usual form, it won't be too 
long before production units will be 
available for evaluation.

The SL-1O will mate naturally with the 
new generation of compact hifi 
amplifiers, tuners, etc, which Japanese 
manufacturers have released during 
the past year or so. While this may have 
been a motivating thought, it seems 
likely that the SL-1O is also a by-product 
of fresh thinking generated by con­
sideration of computer disc systems, 
video disc players and digital 
audio systems. All of these have broken 
right away from the traditional phono 
playing deck.

But while, as a package, the SL-10 is 
new, even revolutionary, many of the 
ideas which it brings together have 
been around for a long time, in one 
form or another.
FOLD-UP, STOW AWAY: This idea is 

about as old as the pre-electric 
phonograph but the SL-10 wins 
hands-down in the matter of size. In 
plan view it occupies about the 
same area as a record sleeve and 
should stand upright in most or­
dinary record shelves.

ULTRA-COMPACT: Small turntables 
and scaled-down pickups have been 
featured in portable record players 
for decades but the clearance dimen­
sions, when playing a 30cm (12in) 
record are likelyto be greater than 
for the SL-10, full-size turntable and 
all.

DC OPERATION: Electronically con­
trolled DC motors for disc and tape 
decks are no longer news as such 
but the SL-10 provides deliberate 
access to the circuitry so that it can 
operate directly from a 12V car 
battery!

DYNAMIC PICKUP BALANCE: Fifteen 
years ago, we were using an All­
Balance arm which could be set up to 
play a record in any attitude, even 
upside-down. The SL-10 features 
complete dynamic balance. It can 
play a record quite happily while still 
standing on end in the record

cabinet!
LINEAR TRACKING: Quite a few 

players have dispensed with radial 
arms, with their inherent tracking 
error, in favour of a linear tracking 
system: Beogram, Harman Kardon, 
Revox, Technics, etc. The SL-10 
follows suit, but with special claims 
about the accuracy and smoothness 
of the microprocessor-controlled 
linear transmission. The system 
eliminates tracking error and the 
need for anti-skating force correc­
tion.

AUTOMATIC OPERATION: Old hat, 
featured on all prestige turntables! 
The SL-10 has it, too but carried a 
logical step further in being in­
terlocked with an acoustically sealed 

So the list goes on: a quartz-locked, 
direct-drive motor; optical sensing for 
the presence of a record, its size, and 
the position of start and finish tracks; 
automatic speed setting; moving coil 
cartridge; in-built moving coil 
preamplifier; pressure device to hold 
the disc firmly on the turntable, etc.

As I said earlier, the story of the SL-10 
is not so much the novelty of the in-

The new Technics SL-10 phono deck (left) ranged alongside iti.
other units in the Technics "Bonsai” range. In the centre is supply. There is no reason, of course, why the SL-10 should 
the AM/FM tuner, resting on the cassette deck. On the right no^ useci with an existing system, where space is at a 
is the power amp (top), control unit (middle) and power premium.
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dividual features, but in the fact that 
they are all brought together in the one 
unit — a unit which is about as small as 
it's ever likely to be, while still being 
able to get the best out of a present-day 
30cm analog recording.

Whether by accident or intent, the 
SL-10 has been announced just 10 years 
after Matsushita/Technics released the 
World's first direct-drive turntable, the 
SP-10. According to the manufacturers, 
the SP-10 exhibited less wow and flutter 
and a more constant speed than cutting 
lathe motors of the era. It was followed, 
six years later, by the SP-10MKII and by 
the high-torque quartz-locked SP-02, 
designed to fit Neumann cutting 
lathes. In the meantime, direct drive 
turntables have become almost a way 
of life for q u a I i t y-co n s c i o u s 
audiophiles, with most manufacturers 
featuring them in their range.

The new Technics SL-10 is no longer 
presented as a playing deck with a lift- 
up perspex dust cover. It comes as a 
complete die-cast cabinet which opens 
into two halves. The lower half, as ex­
pected, contains an integral platter/DD 
motor, together with its quartz phase- 
locked control circuitry. The upper half 
contains the linear tracking tonearm, its 
drive control system and a dedicated 
microcomputer which monitors and 
controls the arm travel.

Also built into the lid is a record 
stabiliser which holds the disc firmly 
against the centre of the turntable, in­
stead of relying on gravity. The 
stabiliser turns with the disc and carries 
a stroboscope, which is visible through 
a dark perspex window in the lid.

To use the SL-10, one places a record 
on the turntable and closes the lid, seal­
ing the record into a chamber which is 
acoustically much more isolated than 
normal from the listening environment. 
Internal damping provides a further 
barrier against outside vibration.

On pressing the play button, an op­
toelectronic sensor checks for the 
presence of a record and then checks 
its size. If it is a standard 30cm (12in) 
album, the sensor sets the speed at 
33rpm, unless a manual over-ride is 
operated. Similarly, 18cm (7in) records 
are played normally at 45rpm.

The optoelectronic sensor also iden­
tifies the start groove and later the 
finish groove, lowering and raising the 
playing head without imposing any 
mechanical loading on the groove or 
stylus. If, for any reason, the lid is lifted 
during play, the mechanism 
automatically returns the pickup to its 
rest position and switches off, allowing 
the record to be removed, without any 
other intervention.

While normal operation of the player 
is about as simple as it can possibly be, 
additional facilities are available for 
those who may need them.

Buttons with left-pointing and right­
pointing arrows allow the arm to be
shuffled in either direction above the
surface of the disc, a calibrated scale on
top of the cabinet indicating just where

The SL-10 phono player compared with an ordinary record sleeve. Details are 
rather obscure but the record stabiliser, arm and tracking system are in the lid.

it is. The arm can be moved slowly or 
rapidly, depending on how hard the 
buttons are pushed, but it will not 
travel beyond the playing groove area.

On pressing a cue button, the arm 
lowers and begins playing at that point.

In this turntable, the user never 
touches the playing arm. All cueing is 
done by means of the external buttons, 
thus minimising the risk of mishandl­
ing, and of physical damage to car­
tridge or groove. An electronic muting 
circuit silences the system at the mo­
ment of lift-off and until the stylus is 
properly seated in the groove, thereby 
eliminating all cueing noise.

Facilities are available to provide 
automatic repeat playing of a disc, or to 
repeat that part of the disc which has 

Key board Cabinet open/

Audio output

already been played.
The SL-10 is supplied complete with a 

new slide-in moving coil cartridge, 
developed from the Technics MC305. It 
features a core-less, twin-ring coil 
structure and a pure boron pipe can­
tilever to produce what the makers as 
"an extremely linear, flat frequency 
response and superb tracing ability".

The built-in MC preamplifier allows 
the SL-10 to be used with conventional 
magnetic input systems, but the 
preamplifier can be bypassed, if 
desired, to access directly the output 
from the cartridge.

When available, the Technics SL-10 
turntable will be distributed through 
National Panasonic (Australia)) Pty Ltd, 
57 Anzac Parade, Kensington 2033. ®

The internal circuitry and "brains" of the SL-10. Note the LED system which checks 
for the presence and size of a record to set speed and enable the play system.
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nilDIO TALK
by NEVILLE WILLIAMS

Which kind of disc is the best?

Fact is — there isn't any best!
Until such time that digitally encoded 

domestic discs take over (assuming they 
will some day) audiophiles are faced 
with three distinct technologies com­
peting for their dollar:

• Discs transcribed from top quality 
analog tape equipment;
• Discs transcribed from digitally en­
coded tape masters;
• Direct cut discs, where the signal has 
been derived directly from the console, 
with no intermediate recording.

Which is the best?
In fact, there is no simple answer to 

the question. One can only respond 
with the time honoured phrase: it all 
depends . ..

If there were no other con­
siderations, one might have to come 
down in favour of direct cut, because it 
minimises the number of processes 
through which the signal must pass, en 
route to the consumer. That should be 
a big plus.

But there are other considerations — 
dozens of them. We'll be modest and 
mention just a few, in order to make 
our point.

“Let’s do it again ..
Undoubtedly, the number one 

problem of the direct cut technique is 
the strain it puts on artists and recor­
ding engineers alike. There is no scope 
for patching or editing. Everyone is 
aware that imperfections either have to 
be tolerated, or else the whole side has 
to be recorded again. It can be tedious, 
frustrating, even maddening. Worse 
still, whole projects have to be aban­
doned, on occasions.

The tensions don't always show, 
some artists and groups seeming to be 
quite uninhibited. Real Time's "For 
Duke" is a case in point. But there are 
other albums where one senses that 
everyone is being frightfully careful, 
lest they mess it up — again!

After a few minutes of that, the

"direct to disc" endorsement on the 
jacket loses its trendy charm, particular­
ly if it has cost the best part of $20!

Tape mastering obviates much of this 
tension, with modern digital encoding 
way ahead of the older analog method 
on the basis of performance figures. 
There is virtually no wow or flutter, 
negligible frequency error, negligible 
distortion, a very wide dynamic range, 
and no degradation from editing, dub­
bing or storage. The risk of degrading 
the signal would seem to be very small 
indeed.

No less important, having the recor­
ding on master tape allows the levels to 
be observed to the last decibel, for the 
best possible "fit" to the dynamics of 
the lathe and the disc. Cutting can be 
done at half-speed and the groove 
spacing computer-controlled to pack 
the grooves towards the outside of the 
disc, while still giving the clearance 
needed for crescendo passages.

"Cheer up Claude, we're on 
overtime!''

"Telarc", for example, seem to exploit 
this advantage to the full. Looking at 
the clearance they leave around heavily 
modulated grooves, you wonder how 
they're going to fit all the rest in, 
without scribing grooves in the label!

An engineer, recording a signal 
direct off line, has none of this flexibili­
ty and none of this assurance. He needs 
a lot of skill, and "a little bit 'o luck", for 
everything to come out spot-on.

Well then, are digitally mastered dis­
cs the best?

No, scream the direct-cut 
enthusiasts. Those with sufficiently 
keen ears can sense a certain subtle 
this, that and the other, which betrays 
the fact that the analog signal has been 
chopped up into bits and then put back 
together again. Digital discs are good 
but they're not like the real thing!

It's difficult to assess such highly sub­
jective statements, particularly if some 
of the people with super-sensitive ears 
also happen to have a vested interest in 
direct cut! All I can say is that, along 
with a lot of other audiophiles, I remain 
blissfully unaware of any such intrinsic 
limitation, either in digitally sourced 
analog discs, or complete digital 
systems.

“It ain’t necessarily so”
Personally, I find it difficult to escape 

the conclusion that digital mastering 
offers the most practical and satisfying 
way to produce an analog disc. Certain­
ly, some superb records have been 
made in this way, but there have been 
some very ordinary ones too — I 
suspect for a variety of very ordinary 
reasons. Once again, the "Digital" en­
dorsement is not much comfort, if you 
don't like what you finally hear.

But while there is a lot of competitive 
emphasis on direct and digitally sourc­
ed discs, it is noticeable that many con­
ventional analog system recordings still 
earn enthusiastic reviews, overseas and 
locally.

How is this possible with an often- 
insulted, "out-dated" system? Easy!

The fact is that a top quality analog 
master tape can also be most im­
pressive, with negligible wow and 
flutter, good frequency response, low 
distortion, low noise and good dynamic 
range. If it is transcribed directly and 
carefully to a disc, its desirable qualities 
are substantially preserved and you get 
a top-flight disc as a result. Indeed, 
many labels seen during the past few 
years have been based on this "tender 
loving care" approach.

An inherent problem with analog 
tape mastering is that the latitude for 
error is relatively small. Too much 
signal on peaks can overload the tape; 
too low a recording level overall allows 
the softer passages to sink into the 
noise region. The problem can be 
alleviated by a variety of signal process­
ing techniques but these tend to be 
anathema to the purist consumer.

52 ELECTRONICS Australia, December, 1979



IF YOU WANT
TO UNDERSTAND

MORE ABOUT
MICROPROCESSORS

A great deal depends, of course, on 
the nature of the material to be record- 
ed. If the dynamic range is 
characteristically small, fitting the signal 
to the dynamics of analog master is no 
great hassle. In these circumstances, 
the advantage offered by direct or 
digital technology may be subjectively 
quite small.

Time and again, in reviewing or­
dinary catalog releases, I've com­
mented favourably on the quality but 
added a remark to the effect: "it's 
not surprising, considering the tightly 
controlled dynamics of the original 
performance". It's when one strikes a 
disc with very clean sound AND wide 
dynamics that the proverbial hat can be 
removed in deference to those respon­
sible!

However, to argue only about the 
recording system is to omit other fac­
tors no less significant to the end result. 
Consider, for example, the recording 
venue and the microphone techniques 
used to intercept the sound.

The classic "purist" approach is to 
use a single stereo microphone to 
gather the total sound with, preferably, 
as little interference as possible with 
the signal en route to the recorder. At 
best, it can yield an authentic, spacious 
sound; at worst, solo voices and in­
struments can almost be lost in the 
remoteness and ambience, unaided by 
the visual clues that someone present at 
the actual performance would have. A 
record like this can be utterly 
frustrating, irrespective of supportive 
argument in the jacket notes.

“I got plenty o’ nuttin”
At the other extreme are those 

engineers who are not happy unless 
they are working with 20 or 30 
microphones and as many channels in a 
massive mixer. The result can vary all 
the way from startling intimacy of 
sound to an acoustic mess!

All these qualities can — and do — 
appear irrespective of the recording 
method, and they'll undoubtedly con­
tinue to do so as we move into the era 
of the digital disc. We'll simply be able 
to hear the rights and wrongs of the 
performance, the venue and the mik­
ing more clearly than ever!

Just to complicate things further, the 
established record makers, at the mo­
ment, have a substantial monopoly on 
the most experienced artists and the 
appropriate venues, together with an 
army of highly experienced technical 
personnel. Those, who have thus far 
pioneered the direct cut and the digital 
market, have had to do so on a shoestr­
ing budget — and it sometimes shows.

What it all adds up to is that the 
"best" records for any given listener 
are those which afford him/her the 
greatest listening pleasure. If that, for 
you, rests only on the way in which the 
signal has been transcribed, one thing 
is certain: you're hung up on 
technology! ®

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.

! Stutts w
TECHNICAL CORRESPONDENCE COLLEGE

The name to trust in correspondence education

Please send me tree and without obligation full details of the following 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 63 6212
Sydney, 383 George Street. 2000 Tel 29 2445 

Brisbane, 290 Adelaide Street. 4000. Tel: 31 1627 
Kent Town, 66 King William Street. S A.. 5067 Tel 42 5798 

Perth. 140 St Georges Terrace. 6000 Tel 322 5481 
Hobart. 1st Fl. 29 Argyle Street. 7000 Tel 34 2399 

Singapore. P 0 Box 3396. Singapore 1

The Stott’s range of courses in 
Electronics are:
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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The prototype Playmaster 3-13L 
enclosures, with and without grille and 
compared in size to a compact cassette. 
At the top is the woofer-thru mid-range 
driver and, below it, the passive 
radiator. To the right is the tweeter, 
crossing over at 1500Hz: three cones 
and a cubic content of just over 13 
litres. Dimensional and constructional 
details are shown on the facing page.

by NEVILLE WILLIAMS

A BIG SOUND FROM TWO
SMALL ENCLOSURES
So you are pushed for space, with no room to stand large 
loudspeaker enclosures? But you still want big sound, be it for jazz, 
orchestral or classical organ? Then read on: this brand new build- 
it-yourself Playmaster loudspeaker system may be the solution to 
your problem — without costing you a fortune! We’ve called it the 
Playmaster 3-13L.

What immediately impresses about 
the new system is its modest overall 
size: in round terms 390mm x 270mm x 
195mm or 15 x 11 x 7Vi inches. As such, 
a pair of 3-13Ls can rest easily on a 
mantel shelf or book shelf, or be at­
tached directly to a wall or partition.

But, despite their modest dimensions 
— and their modest weight — the new 
3-13Ls can produce agreeably big 
sound, with rumbling bass and crisp 
transients. During some of our listening 
tests, we had them standing on top of a 
couple of full-size enclosures and it was 
hard to believe that the small systems 
alone were making all the noise!

How were they being driven? We'll 
get around to that a little later.

The new Playmaster 3-13Ls are the 
outcome of an approach made to us, a 
few weeks back, by the Australian 
manufacturers of ETONE loudspeakers. 
In recent years, the company has built 
up quite a connection in the field of 
public address and music loudspeakers, 
as well as supplying local drivers for 
big-name imported music systems. 

However, they have been keen to 
diversify into the Australian do-it- 
yourself hifi market.

This is understandable, considering 
the huge numbers of systems which are 
assembled by local hobbyists every 
year. Topping the list easily is the still­
current Playmaster 3-75L, followed by 
its smaller counterparts, the 3-53L and 
the 3-26L — the figure in each case in­
dicating the approximate internal 
volume of the enclosure in litres.

These still-current systems are based 
on imported drivers and cross-over 
networks, all so solidly entrenched and 
so economically priced that it seemed 
pointless to encourage a local manufac­
turer to mount a head-on challenge. 
Well then, was there some other ap­
proach that would be worth looking at?

Yes there was: a system that would 
meet the needs of music lovers who 
want big, full-range sound from even 
smaller enclosures. Such systems are 
available from specialist hifi dealers — 
at a price — but they are not 
represented, to any extent, on the do­

it-yourself market. Perhaps it's not sur­
prising.

The fact is that there is far more to 
producing a full-range compact system 
than merely scaling down a successful 
large one. The usual result of such an 
approach is an equivalent scaling down 
in performance, particularly at the bass 
end, with a severe reduction in 
bandwidth and power handling, and a 
sharp increase in distortion at anything 
but a very modest level. It can be very 
disappointing indeed.

If one is to obtain good bass response 
and a good power handling capability 
from a compact enclosure, it is essential 
to treat it as a distinct exercise — and 
one logically based on work on vented 
systems done right here in Australia by 
Thiele and Small. Cutting across 
decades of guesswork and folklore, the 
two aforesaid engineers have set down 
firm relationships between bass driver 
parameters, enclosure volume, system 
efficiency and bass roll-off. Results us­
ing their methods are predictable and 
reliable.

Amongst other things, they pointed 
up the weakness of starting with an off- 
the-shelf driver and then hopefully try­
ing to devise an enclosure to suit it. 
Failure to understand the attendant 
problems, in past years, has largely 
been responsible for vented systems 
being dubbed "boom boxes".

They needn't be and shouldn't be!
The proper approach is to make an
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Audio
AF300 AUDIO AMPLIFIER 
A real work-horse, this 
universal power amp has 
a wide range of applications 
such as car radio, record 
players and small receivers

%.
1 vite. 0®^ „ des V̂' '

\
Due to its well designed electronic circuit / 
the AF300 can be used over wide voltage / 
ranges without deterioration of the / J
specification parameters i"../ A
Kit AF300 — $25.00 SM fl
AF340 40 WATT AUDIO AMPLIFIER / <
MODULE .¡iM
High quality 20-20,000 Hz. 37w /
RMS with low distortion /
Kit AG340 — $35.00
FM Tuners
HF325-2 QUALITY FM TUNER MODULE
The HF325 is a complete high quality FM tuner ot 
professional standing. The tuner unit is ready-made 
and pretrimmed, making it child's play to assemble. 
Tuning range 88-108 MHz, operating voltage 12-55 
ac. Kit HF325 — $79.00
Stereo decoder HF 310
HF310 FM RECEIVER
The HF310 is a very reasonable priced HF FM tuner. 
Fully trimmed, the sensitivity according to IHF 
standards is better than 10uV. Features 60 dB S/N 
radio and low harmonic distortion.
Kit HF310 — $49.00
HF330 STEREO DECODER
Gives 40-45 dB channel separation, just add to a 
good quality FM receiver. Kit HF330 — $24.00 

Pre-amps (RF)
HF395 RF PREAMPLIFIER
Gain 30dB to 20 MHz, 10 dB to 100 MHz and 5 dB 
to 226 MHz Ideal to boost reception on short-wave 
receivers. Kit HF 395 — $6.00
HF385 VHF/UHF ANTENNA PREAMP
Superb quality with two aerial inputs and one down 
lead which simultaneously supplies current from the 
power supply. Frequency range 40-250 MHz and 
400-820 MHz. Gain 9-18 dB, depending on 
frequency. Kit 385 — $30.00. Box B850 — $6.00.

SY 310 15

s^o,oo

JostyKits are available now from:
Sydney: Custom Com­
munications 6 Orchardleigh St 
Yennora. Ph. 631-3544.

Radio Despatch Service 
869 George St 
Sydney Ph. 211 0816 

Adelaide: Hamtronics 
Hnndu/nnd Rd kinncnark

Receiver Converter
HF305 VHF CONVERTER

p Äf— “tv rw^^Conver1s FM 105-148 MHz to

dctlVe £ Sysf^O Kitts Kit HF305 - $28°0
U,. . / B°x B3405 attractive
k aVlan gp3a9 sop^L, / chassis kit — $24.00

l9ne«^/ AM Receiver

Light Shows
AT465 LIGHT SHOW 
Turn your music into light
Simply connect this 3 
channel light show to the audio 
terminals of your amplifier and this 
quality kit does the rest for you! 
Kit AT465 — $64.00
Attractive box and knobs B6065 — $25.00 
AT468 4 CHANNEL LIGHT SHOW
This superb kit drives 4 lights (400w per channel) 
from the audio amplifier output Kit AT468 — 
$75.00. Attractive box and knobs B3265 — $48.00 
AT365 LIGHT SHOW
This quality kit uses microphone input instead of 
connection to the audio output. 1599w max.
Kit AT365 — $69.00
Box and knobs B3265 — $48.00
FM Transmitter
HF65 FM TRANSMITTER 60-148 MHz
Will run 5w output with heat sink Ideal for signal 
testing of for a miniature transmitter which could be 
received on a standard FM receiver. Kit HF65 — 
$9.00.

International Communica­
tions Systems. 75-77 Dale St. 
Port Adelaide. Ph: 47-3688.
Melbourne: Eastern Com­
munications 898 Riversdale Rd 
Camberwell. Ph. 836 8635

Tasman Electronics, 
12 Victoria St Coburg. 
Ph. 354 5062.
J.H. Magraths & Co. P/L. 
.208 Little Lonsdale St.

JK02
JK03

JK04
JK05
JK06
JK07

JK01

JK08
JK09
JK10
JK101

i / HF61 MEDIUM WAVE 
/ RECEIVER 540-1600 KHz 
/ receiver complete with ferrite 
'coil antenna. Kit HF61 — $9.00

I / Power Supplies
I / NT415 LAB POWER SUPPLY
I / 0-30V 1 amp well-regulated
I / supply for professional use.

/ Complete with box and transformer.
/ Kit NT415 — $128.00
NT300 LABORATORY POWER SUPPLY 

/ 2-30V High quality supply, regulated 
/ 2-3UV de at 2 amps with overload 
' protection. Complete with box and 
transformer. Kit NT300 — $110.00
Quick assembly kits
GENERAL PURPOSE AMP 0.5w $18.00

MICROPHONE AMPLIFIER 
SINE WAVE GENERATOR 
20-20,000 Hz...................
FM TUNER 88-108 MHz... 
27 MHz RECEIVER..........  
27 MHz TRANSMITTER... . 
DUAL TONE DECODER FOR 
R/C MODELS...................

$18.00

$30.00
$30.00
$33.00
$29.00

$43.00
330Vac LIGHT OPERATED RELAY .. $19.00
SIREN KIT inc. SPEAKER...............
PHOTOGRAPHIC TIMER 240 Vac . ..
CAR BURGLAR ALARM KIT............

New Kits

$19.00
$23.00
$55.00

AT347
AT350
AT357
AT356

Electronic Roulette........  
2 amp triac light controller 
Touch-control light dimmer 
6 amp AC regulator.........

MI-360 Multivibrator, sq. wave to 10MHz
SY-31015w stereo amplifier kit..........
SY-340 37W stereo amplifier kit..........

. $54.00 
$12.00

. $33.00 

. $27.00 
. . $6.00 
$230.00 
$289.00

Mail Orders: Direct to VICOM, 68 Eastern Rd.,
Sth Melbourne. Vic. 3205 Enclose $1 extra for handling and postage costs

Brisbane: Delsound.
1 Wickham Tee.
Ph. 229 6155.
Launceston: Advanced
Electronics. 5A Quadrant.
Ph. 31 7075. Tasmanian
Hi-Fi Company, 87A Brisbane 
St Ph. 31 5815.

Sydney 681 3544 
Adelaide 43 7981 
Gold Coast 32 2644 
Melbourne 836 8635 
Perth 321 3047 
Geelong 78 9660 
Rockhampton 28 2843 
Wagga 21 2125

Hobart 43 6337
Cairns 54 1035
Launceston 44 3882
Brisbane 38 4480
Wellington (N.Z) 28 7946



BIG SOUND — cont

initial decision about the desired bass 
roll-off and the permissible enclosure 
size, and then to work forward to the 
type of driver that will be necessary to 
complement the stated requirements. 
If the driver parameters turn out to be 
impractical for one reason or another, 
you modify the requirements and try 
again.

And that is where we started with 
Etone engineer Nick Kay. Knowing that 
many commercial compact systems roll 
off around 80Hz, we suggested that the 
"corner" frequency (-3dB) should be at 
50Hz or below. This should ensure 
good, foundational bass, particularly as 
the system would be further assisted, in 
a listening situation, by the proximity of 
walls, etc.

As a further requirement, we wanted 
an enclosure considerably smaller than 
for the existing 3-26L, and certainly well 
below 20 litres. We would accept the 
Thiele/Small dictum that acoustic ef­
ficiency would have to be sacrificed to 
reconcile small size and extended 
bandwidth. After all, we were after a 
special-purpose system and if it needed 
a few more watts to drive it, that should 
not be too great a problem these days.

Etone's first response was an on- 
paper design which involved a specially 
made 6-inch woofer and a matching 
enclosure having a large port formed 
by a partial shelf across the lower end. 
We didn't like it very much, partly 
because of the volume added by the 
port, and partly because it would not 
lend ¡self to simple fold-around 
enclosure assembly. Why not a conven­
tional port tube, of more modest 
dimensions?

Unfortunately, that seemed not to 
meet the requirements of the 
Thiele/Small formulas, relative to the 
driver/enclosure combination en­
visaged.

Out of the seeming impasse came the 
suggestion to use a passive radiator in­
stead. In essence, this usually involves 
the housing and cone of a woofer, 
minus magnet and voice coil, mounted 
in a second hole in the baffle. It serves 
the purpose of a vent or port, except 
that the mass and springiness of a 
physical cone assembly substitutes for 
that of the air within a port.

We liked the idea immediately. It 
would conserve space, allow a simple 
cabinet structure to be retained, and 
offer the visual advantage of an extra 
(and very active) cone. And this is what 
we settled for, after the appropriate 
amount of calculation and experiment. 
The bass driver would be a specially 
designed unit, to be designated Etone 
type 608; it would be mated with a 
passive radiator type 600 and accom­
modated in an enclosure with a volume 
in the range 13 to 14 litres — half the 
size of the 3-26L! Estimated corner fre-

Although illustrating a somewhat larger 
enclosure, the diagram emphasises the 
extreme simplicity of the fold-around 
method of construction.

quency would be 50Hz, as originally 
envisaged.

So much the bass end.
Consideration of the 608 cone 

assembly suggested that it should not 
be expected to perform too high up 
and a crossover at about 1500Hz was in­
dicated — meaning that the tweeter 
had to operate down to at least this 
region. This tended to rule out the 
usual dome tweeter, unless we were 
prepared to specify an accurate high- 
slope filter or trap to counter possible 
tweeter resonance around 800-1000Hz.

Rather than get involved in an exer-

Circuit details of 
the crossover 
network. The 
capacitors shown 
are non-polarised 
electrolytics. Note 
speaker polarity, 
involving a plus 
sign or a red dot.

cise that would have added markedly to 
the cost of a stereo pair, we settled for 
an Etone cone tweeter type NT2FS and 
a straightforward crossover network 
giving a nominal 6db/octave roll-off for 
the woofer and a nominal 12dB/octave 
roll-off for the tweeter.

When the units were actually inter­
connected, it became immediately ob­
vious that the output from the tweeter 
would have to be reduced drastically to 
match that of the woofer. In fact, it is 
fed from the active line through 6.8 
ohms and shunted by 2.7 ohms, giving a 
loss of about 13dB.

Even allowing that the tweeter may 
be more than usually sensitive, the 
figure does indicate the kind of 
sacrifice'that must be made in woofer 
sensitivity, in the interest of bigger bass 
from smaller enclosures. The fact is that 

most modern enclosures trade sen­
sitivity for bass response, on the 
grounds that adequate drive power is 
available from modern solid-state hifi 
amplifiers.

What does this mean in practice?
In a typical,not-too-noisy home situa­

tion, a pair of 3-13L enclosures will 
provide adequate, even loud volume 
when driven by an amplifier delivering 
a genuine 20 + 20 watts on program 
material.

If you want to "show off" a bit 
and/or turn up the bass a notch or two, 
then a twin-40W or a twin-50W rating 
would be more appropriate. In fact, it 
should meet all ordinary requirements 
for domestic listening.

But for the "big" sound we spoke 
about earlier, go for an amplifier in the 
twin-70W to twin-80W grouping. That 
would be about their limit, running 
with the bass and treble controls set for 
"level". With drive of this order, com­
pact systems like the 3-13L will not cope 
with artificially boosted bass — nor will 
they cope with spurious cone excur­
sions caused by turntable rumble or 
eccentric grooves.

What if you don't have even a 
20 + 20W amplifier? Well, the options 
are fairly straightforward:
• Build the 3-13L and settle for wide- 
range listening at a very modest level; 
• Search out a compact loudspeaker 
system that emphasises sensitivity 
rather than bass response. Drivers in 
low-cost radiograms usually exhibit this 
approach. 32 OR10 ANO 22

• Settle for a larger loudspeaker 
system which may well combine ade­
quate bass with higher sensitivity. The 
Playmaster 3-26L, for example, offers 
3dB higher sensitivity, equivalent to a 
2:1 increase in amplifier power output. 
The 3-53L and the 3-75L are somewhat 
more sensitive again.

The prototype enclosures which 
appear in the lead photograph were 
produced for us by H.S.C. Timber In­
dustries Pty Ltd, of 25 Pritchard Place, 
Peakhurst, NSW 2210. (Phone 02 
534 1746). They have a simulated wood 
finish, a black lacquered baffle face and 
a removeable grille of black open 
weave fabric stretched over a particle 
board frame.

The dimensions shown in the draw­
ing of Fig. 1 were taken off the
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BIG SOUND — cont

prototypes and should be represen­
tative, in that they were selected by a 
cabinet manufacturer to ensure 
economical use of particle board 
sheets.

We envisage, however, that 3-13L 
enclosures will be handled by various 
suppliers throughout Australia and 
New Zealand, in both kit form and built 
up. They will doubtless be produced by 
various cabinet makers, with their own 
ideas about details and finishes. We 
would not want to prejudice their dis­
cretion but certain points must be 
stressed:

• Panel sizes may be varied slightly to 
suit available materials but the internal 
volume of the enclosure must not be 
reduced below the 13.2 litres provided 
for in our drawing. Equally, it should 
not exceed 14 litres.

• Materials should not be lighter than 
specified. The construction must be 
rigid, airtight and rattle-free, with the 
drivers held snugly and securely against 
the baffle face.

• The drivers, passive radiator and 
crossover network must be as specified.

And here a further word about the 
loudspeaker mounting arrangements:

Assuming the baffle is of particle 
board, use screws which are of no 
heavier gauge than necessary, and drill 
a suitable pilot hole for them, angled 
slightly away from the edge of the 
cutout. If screws are too heavy, or are 
driven in without a pilot hole, tnere is a 
strong chance that the particle board 
will crumble. Nip them just tight, but 
not too tight, otherwise the hole will 
strip.

in the prototype cabinets, the drivers 
were mounted against the face of the 
baffle, protruding about 5mm from the 
surface. This way, the mounting screws 
can utilise the full thickness of the par­
ticle board to hold the drivers firmly in 
place. However, it does mean that a 
frame grille must be used to keep the 
cloth clear of the cones.

Alternatively, some manufacturers 
may choose to recess the baffle to ac­
commodate the drivers flush with the 
surface. This permits the use of a foam 
grille but it can also reduce drastically 
the thickness of material available to 
the mounting screws. In such a case, it 
may be desirable to mount at least the 
main driver with bolts and nuts, using 
access through the passive radiator 
hole to secure them. Better still, ce­
ment nuts on the rear side of the baffle, 
so that bolts can be used for all three.

However mounted, it is absolutely 
essential to provide some kind of a gas­
ket between the speaker frames and 
the baffle surface to ensure a con­
tinuous airtight seal. Air leaks produce

Plan ahead so that the join will be out 
of sight when each cabinet is placed in 
position on a shelf.

a dissipative energy loss, which can 
defeat the whole function of the 
passive radiator. No matter how good it 
looks, surface/surface contact between 
drivers and baffle is not reliable.

As on past occasions, we used Engels 
5C adhesive-backed foam strip, sold by 
hardware merchants as a draught ex­
cluder. Alternatives are adhesive back­
ed felt, or resort to non-hardening 
caulking compound, or a liquid silicone 
rubber.

Such details aside, it is likely that all 
kits will be presented and assembled in 
much the same way. The sides, top and 
bottom come already cut and pre­
grooved, and held together only by the 
other surfacing material. Lay them flat 
on the floor, finished side downwards, 
but avoid stressing or flexing the outer 
covering any more than necessary.

The intention is that, when the 
segments are folded around the baffle 
and the back of the cabinet, the join 
will be at the bottom — or where it will 
be seen least — when the enclosure is 
ultimately put into use. That is why our 
drawing is shown upside-down, with 

The impedance V frequency curve of the 3-13L. It falls below the nominal 8 ohm 
figure in some areas but not enough to be unusual. Note the double-hump cen­
tred around 50Hz — characteristic of a vented (or passive radiator) system.

the bottom flap yet to be closed.
If the enclosure is to be used in an 

upright position, plan to have the main 
driver at the top and the tweeters to the 
outside (in the case of a mirror pair) so 
as to gain as much separation as possi­
ble. If to be used on its side, have the 
tweeter towards the top and the main 
drivers to the outside. On this basis, 
plan how the baffle and back are to fit.

We would recommend that most of 
the inside surfaces of the enclosure be 
padded with ordinary Innerbond, of 
nominal thickness about 2cm. A piece 
measuring Im x 0.5m cut into strips Im 
x 45cm, would just about cover the 
sides, top and bottom of each 
enclosure, with a couple of strips left 
over to attach to the back, clear of 
where the divider network will sit.

Attach the Innerbond securely to the 
relevant surfaces with thumb-tacks 
before the enclosure is folded up. It 
must not be stuffed into the box as an 
afterthought, as it would then become 
space filling.

When all is ready, run PVC glue 
("Aquadhere" etc) into all V-grooves 
and slots and smear it to wet all the 
mating surfaces. Also wet the edges of 
the baffle and back plate. Slip them 
lightly into position and carefully fold 
the sides and bottom up around them, 
bumping them into position with the 
ball of the hand. With the final joint 
firmly closed, hold it tight with straps of 
adhesive tape and leave overnight.

Before proceeding further, carefully 
examine the enclosures to ensure that 
the glue has filled and sealed all corners 
and joints. If you detect a possible leak, 
prop up the cabinet as necessary, run 
glue into the space and leave to harden 
long enough to ensure that it will stay 
put.

Also check the output terminal 
arrangement. Provide a gasket if a plate 
or fitting is involved and seal any other 
possible leaks with caulking.

This done, the crossover network can 
be attached to the inside rear of the 
cabinet, working through the aperture 
for the passive radiator. Attach the 
leads to the respective drivers, and to
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the output terminals, making sure to 
observe polarities, as marked. Then 
screw the drivers and passive radiators 
into place, and the job is done.

As an alternative to the above, the 
enclosures could be hand-made using 
particle board, cleats, pins and glue. 
Use the diagram as a general guide to 
dimensions but make due allowance 
for the volume occupied by internal 
cleats.

Finally, a few words about the 
crossover network, originally designed 
by Etone and subsequently adapted for 
the 3-13L system. The circuit is shown in 
Fig- 2.

The woofer is fed through a simple 
0.85mH inductor intended to produce a

JAPANESE ICs, TRANSISTORS and DIODES
Suitable for TVs, Car Radios, CB radios & other Japanese equipment

'transistors

The prototype crossover network, 
assembled on a disc of particle board. 
The IOuF polystyrene capacitor in the 
foreground would normally be an elec­
trolytic.

roll-off through -3dB at 1500Hz. To 
make the woofer look like an 8-ohm 
resistor and secure the desired roll-off, 
an R/C network is shunted across it, as 
shown.

The network feeding the tweeter is 
more complex, being designed to give 
a 12dB/octave roll-off below the 
crossover, while also reducing the 
effective tweeter output. The resistor 
ratings may seem modest, in the light of 
the drive power figures mentioned 
earlier, but past experience with 
domestic speakers indicates that they 
should be adequate for program type 
signals.

Normally, the divider networks will 
come as part of the loudspeaker kit 
package but, if you have a special 
reason to do so, it should be practical to 
build your own. The inductors could be 
wound on a non-metallic bobbin made 
up from a scrap of broom handle 
(25mm dia, 20mm long) fitted with two 
cheeks (50mm dia) made from plywood 
or Masonite. For 0.85mH wind on 189 
turns of 18B&S gauge wire or 19SWG 
enamelled wire. For 0.6mH, you will 
need 152 turns of the same gauge. ®
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33.520 14.50

36.380 9.75

41.000 14.50
41.4875 14.50
41 500 14.50
41 9875 14.50
42.000 14.50
42 500 14.50
43.500 14.50
44.000 14.50

285 ■■ .. II . ■ —

INTEGRATED 
CIRCUITS
Curtis 8044 
AN315 
AN612 
AN7151 
BA521 
DS8654N 
HA 1322 
HA1339 
HA 1342 
HA1366W 
M58476 
M51202L 
MC14511 
MC14526B 
MC14568B 
MC1458 
MC1496G 
MC3340 
MC4044P 
MM5369AA/N 
MM5387AA/N 
MM5799NBR 
MSM51O7 
NDC40013 
NDC40044 
NJM4558D 
PLL02A 
SL1626C 
SL1640 
SN76115 
SN76600P 
TA78 
TA7060P 
TA7061AP 
TA7062P 
TA7063P

2495 
6 65
2.40
635 
7.25
7 95 
6.85
5.45

167 Roden St. West Melbourne, 
Phone: (03) 329 5433

Vic 3003

Also available in SA from Watson Communications 
75 Prospect Rd. Prospect 5082 (08) 269 4744

SAME DAY DESPATCH-Prices include S/T.

5.10 1 
5 55 I

17.05 1
3 55 I 
2 45 I 
6 95 i

1255 I 
2 30 « 
2.10 I 
3.30 .
595 I 
3 25 . 
895 

2425

15.70
1985 I 
2 85 1 
5.95 I 
9.70 
8.25 
3.35 
4 95 
6.05 
2 75 
3 55 
2 60 
2 85 '

nono K
PROPRIETARY LIMIT E 0

167 Roden St.
West Melbourne, 3003
Phone (03) 329 5433

Please send:
Quantity Part Number

ORDER TOTAL

Plus $1 00 post/pack
PAYMENT ATTACHED $

Name
Address

P/Code EAD

THE COST
At the time ot writing, the 3-13L has not
been costed by kit suppliers. However,
it seems likely that the price for com­
plete system kits will be In the region of

$150-$170 per pair.
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Helps save petrol by keeping your car in tune

T ransistor-assisted 
Ignition System

with dwell extension and full protection!

Electronic ignition is in but CDI systems are out. Our new transistor-assisted ignition system with 
dwell-extension has all the advantages of CDI without the disadvantages. Our new circuit results in a 
hotter spark at high engine speeds and is directly compatible with electronic tachometers.

by LEO SIMPSON and RON DE JONG

Some four and a half years ago in July 
1975 we published the circuit of a 
Capacitor Discharge Ignition system 
which has proved extremely popular 
and with the recent surge in petrol 
prices is selling more strongly than ever 
in kit form. However, even back in 1975 
and even prior to that we were 
unhappy about some aspects of CDI.

Now, in December 1979, the time has 
come to close the book on CDI systems 

and present a viable and appealing 
alternative — a transistor assisted 
ignition system with dwell extension. 
But let us state that while this new 
circuit is more satisfactory in every 
respect than CDI systems, it and other 
automotive add-ons are not the 
ultimate answer to obtaining best 
economy, performance and minimum 
pollution from car engines.

The ultimate answer, as far as the 

petrol engine is concerned, will 
undoubtedly involve some sort of 
microprocessor circuitry (which will 
have the high falutin' term of "on­
board computer") controlling a 
breakerless electronic ignition system 
together with fuel injection. That 
answer is probably a few years off yet, 
so let us revert to the present.

Well, why is Capacitor Discharge 
Ignition now "beyond the pale"? The 
first problem regards reliability of the 
circuit itself. It seems that, even now, 
some people are troubled with 
malfunction of the circuit we published 
back in July 1975 (File No 3/TI/12). It is 
not possible for us to judge whether 
these few cases are due to poor 
assembly, normal component failures 
or a fault in the original design. But, for 
the record, some constructors have had 
trouble.

Apart from reliability of the circuit 
itself, the most severe problem with 
CDI systems is " crossfire". For those 
not familiar with this phenomenon, 
crossfire is the result of the higher 
energy and very fast rise-time of CDI 
systems combined with the normal 
stray capacitance and leakage 
resistance across the distributor cap 
and between spark plug leads.

Every time a designated spark plug 
fires there is the possibility of a weak 
spark occuring in other cylinders due 
to the high energy available from the 
coil. The engine behaviour when 
crossfiring is occuring can range from 
slight "pinking" behaviour to very 
rough running, particularly when 
accelerating or lugging up hills.

Looks are unimportant, utility is 
the name of the game. That hefty 
heatsink helps dissipate the heat 
generated by the constant 
current source, Q3.
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HOW THE CIRCUIT WORKS:
The heart of the circuit is the BUX80 

which is a rugged transistor rated at 10 
amps with a collector emitter voltage 
rating of 800 volts and nqaximum power 
dissipation of 100 watts. It is intended 
for use in converters, inverters, 
switching regulators and motor control 
systems. The BUX80, Q4, does the 
arduous job of switching the coil 
current. It is protected against excessive 
voltages by a 0.22uF capacitor and by a 
string of 75V zener diodes and a 560 
ohm limiting resistor between base and 
collector. Q4 is switched on and off 
by Q3 which, together with a diode 
string D2,3 and 4 and its three parallel­
ed 2.7 ohm emitter resistors, is set up as 
a constant-current source at 1.3 amps. 
The base of Q4 is driven at this relative­
ly high current to ensure that its satura­
tion voltage is 300 millivolts or less.

Constant-current source Q3 is turned 
on and off by Q2 which, in turn, is 
controlled by the points. Ignore QI, for 
the moment, as it does not control the 
primary switching function but 
provides the dwell extension feature.

Three 150 ohm resistors in parallel 
provide a current "wetting" through 
the points to keep them clean in the 

fume-laden atmosphere inside the 
distributor cap. Assume, at the 
beginning, that the points are closed. 
This means that Q2 is held "off" and so 
Q3 and Q4 are "on" and current is 
passing through the coil.

Now the points open and Q2 is 
turned on by base current via the three 
paralleled 150 ohm resistors, DI and 
series 220 ohm and 1k resistors. Q2 then 
turns off Q3 and Q4 which interrupts 
the coil current and develops a high 
voltage across the coil primary. And so 
on. Diode D1 and associated O.luF 
capacitor form a "points debounce" 
circuit to prevent erratic triggering.

In the normal course of events, the 
points will eventually close again, so 
that D1 ceases to be forward-biased, 
turning Q2 off and Q3, Q4 on again to 
recommence the cycle. But Q1 
modifies that cycle by turning Q2 off 
0.6 milliseconds after the points open. 
Q1 is, in fact, a programmable 
unijunction transistor (or anode gate 
SCR) which works in the following way.

When the points are closed, the 
anode of the PUT (programmable 
unijunction transistor) is held close to 

zero while its gate is held at a little less 
than half the supply voltage. When the 
points open, the anode will be lifted up 
to almost the full battery voltage while 
the gate, by virtue of the O.luF 
capacitor tied between gate and anode, 
will be forced up to about 1.5 times the 
battery voltage.

This O.luF capacitor then discharges 
via the voltage divider made up of two 
10k resistors and a 1k resistor. When the 
capacitor is discharged to the point 
where the gate voltage is 0.6 volts less 
than the anode voltage, the PUT 
triggers on and removes the forward 
bias from Q2. Q1 stays in the latched 
condition until the points close again.

So the PUT enables transistors Q3 
and Q4 to turn on much sooner than 
they otherwise could if controlled 
directly by the points.

The only remaining components 
requiring comment are the diode D5 
and the parallel 10 ohm resistor. The 
resistor effectively ties the base of Q4 to 
its emitter ana thus improves its 
abilities to withstand high voltage. D5 
protects the base-emitter junction 
against reverse biasing.

Excessive crossfiring can result in 
bearing damage and even the collapse 
of piston crowns. And contrary to what 
many CDI fans believe, crossfiring is 
not only a problem in V8 engines out 
can also effect six and even four- 
cylinder engines.

It is possible to minimise the effects 
of crossfiring by carefully spacing the 
spark plug leads but with many engines 
this may lead to only a modest 

improvement. After all, crossfiring can 
be a problem with V8 motors using just 
the standard ignition system. So CDI 
can really cause havoc with these 
motors.

Another problem with CDI is 
involved with erratic firing of lean 
mixtures. Later model cars which 
conform to ADR27A often have very 
lean fuel-to-air mixtures which are 
more likely to result in misfiring with 

CDI. This is because of the very short 
spark duration with CDI. If there is not 
an optimum fuel/air mixture swirling in 
the vicinity of the spark plug gap at the 
time of the spark then a misfire will 
occur.

This misfiring characteristic with lean 
mixtures can be enough of a problem 
in later model cars using just the 
conventional Kettering ignition system. 
They are often hard to start and rough
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in normal running. Add a CDI system 
and they might run "like a hairy goat".

Recently, there have been more 
complex CDI circuits which have 
attempted to overcome this problem of 
misfiring due to short spark duration. 
Variously termed "multiple spark 
discharge" or similar, they produce a 
series of high energy sparks for each 
plug firing. Perhaps these systems do 
indeed overcome the problems of 
firing less than optimum mixtures but it 
could be that tney have even worse 
problems with crossfiring.

A final bugbear, particularly as far as 
the keener auto enthusiasts are 
concerned, is that CDI systems are 
generally not compatible with 
tachometers. This problem is just as 
applicable to commercial CDI systems 
as well as our design. The 
manufacturers blithely ignore this 
problem, as far as we can see, and have 
even referred dissatisfied customers to 
our magazine for a suitable 
preamplifier circuit to enable the 
tachometer to be used. For the record, 
we have not published such a circuit.

CDI does have a place but not with 
the four-stroke engine. They are more 
applicable to magneto-based ignition 
systems as used on two-stroke motors 
for lawnmowers, motorcycles and 
outboard motors. There, the ability of 
capacitor-discharge ignition to fire 
fouled plugs is a significant feature and 
crossfiring is not a problem.

Our new transistor-assisted ignition 
system offers significant advantages 
over the conventional Kettering system 
and our previous transistor system 
described in August 1975 (3/TI/13). For 
a start, as with other electronic systems, 
it relieves the points of the heavy 
burden of coil current switching while 
still passing enough current through 
them to keep them clean.

This means that once the system is 
initially set up it will not be necessary to 
readjust the system until wear of the 
rubbing block becomes significant. In 
practice, this means that every 15,000 
Kilometres or so, the points should be 
regapped and the timing readjusted. 
So, in essence, the car will stay at peak 
tune for much longer periods than 
would otherwise be the case and long 
term economy will be improved.

Starting performance of the new 
transistor assisted ignition system can 
be expected to be on a par with a 
freshly tuned Kettering system. 
However, in the conventional Kettering 
system starting performance normally 
deteriorates as the points become 
worn, so as time goes on, the transistor 
system is superior.

At low engine speeds, the spark 
energy of the transistor system will be 
comparable with a freshly tuned 
Kettering system with new points fitted.

This is because the voltage drop across 
the main switching transistor is less than 
300 millivolts when turned on. This is 
comparable to the voltage drop across 
a typical set of points when they are 
reasonably new. As points become 
worn, the voltage drop may increase to 
one volt or more at maximum coil 
current.

As engine speed rises, the spark 
energy of the conventional Kettering 
system is reduced due to the relatively

We estimate that the current cost 
of parts for this project is ap­
proximately

$35
This includes sales tax.

slow build-up of current in the coil 
primary. Our transistor-assisted system 
maintains spark energy at a high level 
even up to very high engine speeds by 
using "dwell extension".

DWELL EXTENSION
The term "dwell" refers to the time 

the points are closed and is measured 
in terms of degrees of distributor 
camshaft rotation. Our circuit provides 
for dwell extension by switching on the 
coil 0.6 milliseconds after the points 
open. This means that we have 
artificially determined spark duration at 
0.6 milliseconds.

By comparison, the typical spark 
duration of a capacitor-discharge 
ignition system is about 0.2 
milliseconds.

The photographs of the oscilloscope 
waveforms snows the performance of 
the system. The first photograph shows 
the coil waveform without dwell 
extension.

At the instant of points opening the 
coil voltage rises very quickly until the 
spark discharge occurs, at which the 
voltage falls to a relatively low level 
while the coil secondary resonates with 
its distributed capacitance at about 10 
to 15kHz. Wnen the spark is 
extinguished, the remaining coil 
energy is dissipated by resonance in the 
primary circuit at a much lower 
frequency.

In practice then, the spark lasts for 
less than one millisecond. Our circuit 
takes advantage of this fact by fixing the 
spark duration at 0.6 milliseconds. In 
the second oscilloscope photograph, 
the effect of the dwell extension can be 
seen. Since the main coil transistor is 
turned on again 0.6 milliseconds 
(approximately) after the points open, 
there is no time for the low frequency 
coil primary resonance to occur.

But notice that the amplitude of the
coil primary voltage is much increased.

This clearly shows the useful advantage 
of dwell extension. These photographs, 
by the way, were taken at the very high 
spark repetition rate of 300 sparks per 
second. This corresponds to 4500rpm in 
a V8, 6000rpm in a 6-cylinder and 
9000rpm in a 4-cylinder motor! That 
also explains why the coil energy is so 
low for the system without dwell 
extension.

MORE SPARK ENERGY
Lest readers think that we are 

featuring this circuit merely for the 
hotfoot fraternity, let us state that 
compared with the conventional 
ignition system, our transistor assisted 
ignition system gives a useable increase 
in spark energy from idle speeds and 
up. Whereas tne normal system begins 
to taper off the spark energy from idle 
speed upwards, the transistor system 
with dwell extension does a much 
better job of maintaining spark energy 
up to spark rates far beyond the 
capability of normal engines. Fig 1 
illustrates this.

This great improvement in spark 
energy comes about in two ways. 
Consider the fact that a normal coil and 
ballast resistor system takes about 15 
milliseconds for the current to rise to 
saturation (and thus provide maximum 
spark energy). Since in a 6-cylinder 
motor the points points provide an 
approximate 50% duty cycle, this 
means that if sparks are required less 
than 30 milliseconds apart, the coil 
current will not reach saturation level. 
And a 30 millisecond period coincides 
with a spark rate of only 33 
sparks/second or only 667rpm for a 6- 
cylinder motor.

COIL NOT FULLY DISCHARGED
The main reason for the 

improvement is not so much the extra 
time for the coil current to build up but 
the fact that the coil transistor is turned 
on before the spark extinguishes 
naturally and primary coil resonance 
occurs. The fact is that when the coil 
transistor is turned on again the coil 
energy has not been fully dissipated. In 
fact, after the spark extinguishes there 
is considerable energy remaining in the 
coil which is usually dissipated in 
useless primary resonance.

One benefit of a high energy 
transistor ignition system which has not 
so far been mentioned is its ability to 
refire a spark plug after the spark has 
been blown out by a turbulent mixture. 
So not only does this system have an 
advantage over CDI witn longer spark 
duration but it is also able to re-ignite a 
spark that is blown out (provided it all 
happens within 0.6 milliseconds).

Other features of this transistor 
assisted circuit are comprehensive 
protection of both the ignition system 
components and the electronic 
circuitry itself and the ability to drive a 
standard tachometer without any 
modifications.
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These two photos show the coil primary voltage from the circuit without (left) and with dwell extension. 
Cro settings: 50v/div and 0.5ms/div.

These two photos show the coil current without (left) and with dwell extension. Cro settings: 2 amps/div and 2ms/div.

Is there a catch to all this? Are there 
no disadvantages of this new transistor 
ignition system compared with 
conventional or CDI systems? Well 
there are a few side-effects of the new 
system but you could hardly class them 
as major drawbacks.

For example, because of the dwell 
extension feature, the coil is 
maintained in saturation for a much 
higher proportion of its operating time. 
So the average current passing through 
the coil is about 80% higher. Or, to put 
it another way, the coil current is 
increased from about 2.5 to 4.5 amps.

In addition, the transistor drive 
circuitry draws about 1.5 amps so the 
total current drain of the transistor- 
assisted system is around six amps 
versus 2.5 amps for the conventional 
system.

The extra current drain is unlikely to 
pose much of a problem for the car 
electrical system but the extra coil 
current does mean that the coil runs 
hotter. This should not be a problem 
for the oil-filled coils on modern cars. 
Even so, the coil should ideally be 
placed so that it receives some of the 
cooling air from the fan.

On the plus side, because of the

Fig 7 (left). This 
shows how the 
dwell extension 
feature maintains 
coil current and, 
therefore, spark 
energy up to very 
high engine 
speeds (in this 
case, for a 6- 
cylinder motor).

comprehensive protection features of 
the circuit, the transistor assisted system 
is unlikely to cause catastrophic failure 
due to voltage breakdown which can 
occur with CDI systems.

As far as most enthusiasts are 
concerned, the only drawback of our 
new transistor-assisted ignition system 
is the necessity to gain access to the 
battery side of the ballast resistor. This 
can be difficult on cars which have the 
ballast resistor incorporated into the 
wiring harness, as on Holden cars, for

example. More about this later.
Well that explains some of the 

thinking behind this new transistor- 
assisted ignition system. You can refer 
to the section on circuit description to 
find out the details of operation. It is a 
fairly complicated circuit but it should 
be reliable as all components are 
operated well within their ratings and 
are able to sustain high temperatures.

MORE -►
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ung Education Series— 
the fast, easy, low-cost way 

to learn electronics!
These four basic programmes provide an excellent overview of 
contemporary electronics—they 'll provide you with the fundamentals 
you need to follow your interests wherever they may lead you. The 
programmed learning text is clearly written, with technical material 
fully explained as it is introduced. Built-in quizzes let you test your 
knowledge at each step. The records give you a "personal'' outline of 
text material and additional information, and electronic parts are 
included for use in the experiments. Each course leads logically into 
the next, and when you complete all four, you'll have a thorough 
knowledge of basic electronics.

Part 1: DC Electronics- 
electrical fundamentals, theory and

1. Electron Theory
2. Voltage
3. Resistance

4.
5.
6.

practice- 
Ohm's Law 
Magnetism 
Electrical 
Measurements

7.

8.

Network 
Theorems 
Inductance and 
Capacitance

Includes all texts, records, 56 parts for 20 experiments.
Average completion time. 20 hours.
Programme EE-3101 $68.00

Part 2: AC Electronics- 
sine waves, inductive and capacitive 
reactance, impedance, phase shift, 

transformers and filters
1. AC Fundamentals
2. AC Measurements
3. Capacitive Circuits
4. Inductive Circuits
5. Transformers
6. Tuned Circuits
Includes all texts, records, 1 6 parts for 8 
experiments. Average completion time. 1 5 
hours.
Programme EE-3102 $68.00

Part 3: Semiconductor Devices—
transistors, zeners, SCR s, FET's, digital and

1.
2.
3.
4.
5.

6.

linear IC's, LED's, 
Fundamentals
Diodes
Zener Diodes 
Special Diodes 
Bipolar Transistor 
Operation

opto-electronics
7. FET's
8. Thyristors
9. IC's

10. Opto electronic 
Devices

Bipolar Characteristics
Includes all texts, records and 27 parts for 1 1 
experiments. Average completion time, 30 
hours.
Programme EE-3103 $68.00

Part 4: Electronic Circuits Learning Program

Brings the knowledge you've gained in the first 
three programs to bear on the latest circuits used 
in solid-state electronics. This program covers the 
operation of common solid-state electronic cir­
cuits. It shows you how to analyse and design 
simple amplifiers and oscillators. You learn about 
pulse circuits, multivibrators, SSB and how to use 
a voltmeter and oscilloscope to analyse the opera­
tion of electronic circuits. Included are texts, 
records, and 110 electronic components for 18 dif­
ferent experiments.

Programme EE-3104 $83.00

Heathkit Experimenter/Trainer
For the Heathkit DC, AC and Semiconductor 
programs—helps you perform each project 
quickly and easily. And after you finish the 
programs, it's ideal for breadboarding" your 
own design projects. Has solderless bread­
boarding sockets, 2-range variable sine and 
square wave signal source, dual-variable power 
supplies for positive and negative voltages 
(both variable over 1.2 to 1 6 volts, 1 20 mA, 
both regulated and short-circuit protected). 
Built-in 1 k and 1 00k linear potentiometers. 
Center tapped power transformer secondary 
provides 30 V rms, 50 Hz for line experiments.

Kit ET-3100 $114.00

Heathkit Digital Design Experimenter/ 
Trainer
Use it to perform all the experiments in the 
Heathkit Digital Techniques Programme, also to 
develop projects, build and test prototypes, 
verify circuit operation, check digital ICs. Has 
solderless breadboard sockets, four binary data 
switches. 2 "no-bounce" switches to pulse 
logic circuits, 3-frequency pulse clock genera­
tor, 4 LED s for visual indication of logic states 
Three regulated power supplies: + 1 2V,r 100 
mA current limited; —12 V. 100 mA current 
limited; +5V, 500 mA,overload protected. 
Accommodates up to eight, 14 or 1 6-pin dual­
in-line IC's, also 24, 28 and 40-pin DIP's.
Kit ET-3200 $138.00

Digital Techniques Program—For the advanced experimenter, technician, hobbyist or engineer. 

Learn digital fundamentals, circuit design, TTL, ECL, CMOS, PMOS, NMOS 
integrated circuits; SSI, MS! and LSI; ROM’s, PLA s; microprocessor theory

1.

2.

3.

4.

5.
6.

7.

8.

9.

Introduction: techniques and uses, binary 
numbers, digital codes.
Semiconductor Devices for Digital 
Circuits.
Digital Logic Circuits: AND gates, OR 
gates, NAND/NOR logic, etc.
Digital Integrated Circuits: TTL, ECL, 
CMOS, nMOS, pMOS, how to choose. 
Boolean Algebra.
Flip-Flops and Registers: latches, D&JK 
flip-flops, storage registers, applications.
Sequential Logic Circuits: binary, BCD, 
modulo N, up / down counters, dividers, 
shift registers.
Combinational Logic Circuits: encoders, 
decoders, exclusive OR, comparators, 
multiplexers, ROM's, PLA's.
Digital Design: combinational and 
sequential circuits, procedures.

10. Digital Applications: counters, 
computers, microprocessors.

Update your knowledge of electronics with this 
program in digital fundamentals. Provides a 
solid background with particular emphasis on 
circuit design. Covers the latest integrated 
circuits; ROM sand PLA's; even 
microprocessors. Helps you learn to design 
digital circuits for virtually any application 
The program assumes a prior knowledge of 
electronics fundamentals, either completion of 
the Heathkit basic electronics programs or 
equivalent knowledge. It can be successfully 
completed by technically-oriented people with a 
math or science background.
The program includes all texts, records and 44 
parts for 24 experiments. Av. completion time: 
40 hours

Programme EE-3201 $90.00

HEATH

Schlumberger

ORDER BY COUPON NOW OR COME TO OUR SHOWROOM
Please rush me the programme of my choice. My cheque for 
$ is enclosed plus $7.00 for package & post.

Name...........................................................

Address

P/Code

■ Send to: W. F. Heathkit Centre,
J 220 Park St., South Melb. 3205. Phone: 699-4999

Q Programme EE-3101 
Q Programme EE-3102 
0 Programme EE-3103 
Q Programme EE-3104 
□ Kit ET-3100

Kit ET-3200
[J Programme EE-3201
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such a way that it does not interfere 
with the lid-securing screws and then 
punch suitable drill centres in the lid 
and drill and deburr the holes in the 
previous manner.

With the heatsink free of any metal 
shavings or other grit, a thin layer of 
thermal conducting compound or 
silicone grease can be applied in the 
area underneath the transistors and on 
the mica washer. Some heatsink 
compounds may contain beryllium, a 
highly toxic suostance, so apply the 
compound carefully with a cotton bud 
and avoid skin contact with it. Mount 
the transistors with the mica insulating 
washers and plastic bushes in position

The 150-ohm, 120-ohm and 2.7-ohm resistors are all 1W units; the 0.22uF capacitor 
across the BUX80 (Q4) should be rated at 630VDC or 250VAC.

PARTS LIST
7 PC board coded 79TI11, 97mm x 
68mm
7 diecast aluminium box, 118 x 93 x 
56mm, Eddystone 6908P or similar.
7 dual TO-3 heatsink (see text)
3 metres red 4mm auto cable
7 metre black 4mm auto cable
4 25mm brass standoffs
2 sets of TO-3 mounting hardware, 
ie. mica washers insulating bushes, 
screws and nuts.
2 TO-3 transistor insulating caps
SEMICONDUCTORS
7 BUX80 transistor
7 2N3055 transistor
7 BD139 transistor
1 2N6027 PUT
5 1N4002 diodes
3 1N4761 75V zener diodes
CAPACITORS
7 0.22uF 630VW or 250VAC
3 O.luF metalised polyester 
(greencap)

RESISTORS (WW or WW)
2 x 10k, 3 x 1k, 1 x 560 ohm, 7 x 220 
ohm, 1 x 10 ohm, 3 x 150 ohm (1W), 2 
x 120 ohm (1W), 3 x 2.7 ohm (1W).

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. 
Components with higher ratings 
may generally be used provided 
they are physically compatible.

CONSTRUCTION
The entire transistor ignition circuit is 

housed in a rugged diecast aluminium 
box. We used an Eddystone box 
measuring 93 x 56 x 119mm; but any 
diecast box which can comfortably 
accommodate the PC board and power 
transistor heatsink would be suitable. 
All the components except for the 
power transistors are mounted on a 
small PC board measuring 91mm x 
68mm and coded 79TI11.

The two power transistors are 
mounted on the lid of the diecast box 
together with a suitable heatsink. The 

heatsink we have used is available from 
Dick Smith Electronics. Actually almost 
any heatsink which Can accommodate 
two TO-3 devices is suitable provided it 
can fit comfortably on the lid of the 
diecast box and has a reasonable 
thermal resistance; ie a radiating area at 
least as large as that of the heatsink we 
have used.

If the heatsink does not come pre­
drilled you should first drill it using a 
TO-3 mica washer as a template. After 
drilling, remove any burrs by using a 
large diameter drill. Next, position the 
heatsink on the lid of the diecast box in 

and then check that the case of both 
transistors is insulated from the 
heatsink and lid using a multimeter or 
other continuity checker.

We used plastic TO-3 transistor 
covers on both transistors. These are 
essential both to eliminate the 
possibility of short circuits and also to 
isolate the rather high voltages which 
are present on the case of the BUX80 
transistor.

Now the components can be 
soldered onto the PC board. The only 
problems which might be encountered 
here are with the orientation of the
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diodes, the PUT and BD140 transistor, 
so pay special attention to the wiring 
diagram. Note that parallel 
combinations of 1 watt resistors have 
been used in some cases. This was done 
because they are cheaper than 
equivalent 5 watt wirewound resistors 
and their surface temperature rise is 
not as great. Even so the 1 watt types 
can still become quite hot so mount 
them slightly off the board to avoid the 
possibility of charring the PCB.

Wires to the transistors and to the 
various external connections are heavy 
gauge 4mm auto cable. This won't fit 
easily into a standard PC hole so we 
suggest that you could either redrill the 

Actual size artwork for the PCB.

holes to an appropriate size or use PC 
stakes. If PC stakes are used make sure 
they fit tightly into the PC hole so they 
can't fall out when a wire is soldered 
onto them.

Mounting holes for the PC board 
should now be drilled. The PC board is 
mounted on the lid using brass or 
plated standoffs, screws, nuts and 
shake-proof washers. The holes will 
pass through both the lid and the 
heatsink, so ensure that the mounting 
screws don't interfere with the fins on 
the heatsink first. Before installing the 
PCB, wire up the leads to the power 
transistors. Use one-metre lengths of 
wire to provide the chassis, points, coil 
and battery connections to the PCB. 
When the unit is actually installed these 
lengths can be trimmed down and 
suitable lugs or connectors attached. 
The earth cable is also connected to a 
lug on one of the standoffs so that the 
circuit will be earthed via the case as 
well.

Clamp the cables before they exit
66 ELECTRONICS Australia, Deceml

from the box using a cable clamp; if 
necessary build up the cable thickness 
with insulation tape to give a tight fit. 
The cable should exit via a grommeted 
hole at the side of the box.

The only remaining task is to install 
the completed unit into the car. For 
reliable performance of the unit 
choose a well-ventilated spot — ideally 
well away from possible splashing by 
mud or water. Near the front grille or 
on the wheel housing would be 
suitable positions.

Install the case by the Ajse of a 
suitable bracket or drill several holes in 
the bottom of the case and secure it to 
the vehicle by means of 12mm x No. 10 

self-tapping screws. With the unit 
mounted, the various connections to 
the car electrical system can be made.

For this purpose we recommend that 
you use two eyelet/solder-lug 
assemblies, attached to the ignition 
coil. This allows the connection of the 
coil and points leads to be readily made 
and it allows quick changeover 
between transistor ignition and con­
ventional ignition should this be 
necessary. Some systems make use of a 
slide switch or octal plug to facilitate 
changeover but poor reliability of these 
methods led us to opt in favour of the 
lug assemblies.

We understand that Watkin Wynne 
Pty Ltd will be able to make these eyelet 
assemblies available to parts suppliers. 
Alternatively, they are available from 
Dick Smith Electronics.

Apart from the connections to the 
ignition coil and points it is also 
necessary to connect the 4-12 volt lead 
to the battery via the ignition switch. 
Some circuit designs actually obtain 
power via the ballast resistor, which 
ir, 1979

+12V VIA

This circuit is suggested as a method of 
connection in cars with ballast resistor 
in the wiring harness.

1.5mm MINIMUM THICKNESS 
CANVAS BAKELITE 

RED VULCANISED FIBRE 
WOVEN FIBREGLASS BOARD

EYELET/SOLDER LUG ASSEMBLY

Use two of these lug assemblies to 
make the connections to the ignition 
system.

means that the circuit would probably 
be easier to install but it also has the 
disadvantage of reducing coil current 
and so reducing spark energy.

If your car has a separate ballast 
resistor then it is a simple matter to 
connect to the ignition switch side of 
the resistor. Some cars though, use a 
ballast wire, which complicates the 
situation because it is then necessary to 
guide the +12 volt lead from the 
transistor ignition through an 
appropriate hold in the firewall to the 
actual ignition switch itself. 
Alternatively, if you do not wish to drill 
through the firewall then you can use 
the circuit shown elsewhere in this 
article. It consists simply of a relay 
connected to the coil side of the ballast 
resistor which switches the +12 volt 
from the battery directly. The relay can 
be installed inside the box.

With installation complete, the 
system can be tested. The points gap 
should be set exactly as specified by the 
car manufacturer. Note that if a "dwell 
meter" is used to set the points gap, 
then it is probably best to do this 
adjustment when the vehicle is running 
with conventional ignition.
Well, now that all those readers have 
been disillusioned about CDI, what are 
they going to do with them? We have 
thought of that too. The answer is to 
make use of the inverter in a strobelight 
for auto tune-ups. Refer to our article 
on a "Power Timing Light" of February 
1976. (File No 7/SC/5). ®



GREAT NEW KITS Eg
to build over the holidaysO>^^*£X.

This simple to build kit 
utilizes a microprocessor 
with a repertoire of 24 
tunes Each time the 
doorbell is pushed it will 
automatically move on 
to the next tune' Full 
instructions supplied

MARK II 
DISCO-STROBE

K 3090

FAN SPEED A/t-, 
CONTROL

This is a shortform kit (does not include

normal speed controllers Build this kit into 
the appl.au, e .tseH' No, ,„„,„„„4

K 3152

NEW 
UPDATED 

KIT

K 3504

Economy PLUS' Latest digital IC circuitry for top 
performance from a budget kit Easy to make and get 
going you could find a fortune (Note doe» not 
include dowel rod or coil former)

METAL 
DETECTOR

MASTHEAD AMP WHISTLE FILTER
IE A Feb 79|

K 3232

Cat K-3496
45 WATT VHF AMPLIFIER

$19.75

PCB 13 SV operation Requires 8-1 2W dor

C.D.I. SAVES ON PETROL
This kit will pay for itself over and 
over Installed in your car. it will 
give easier starting from cold 
keep your points 8 plugs in better 
condition thereby keeping your 
car in tune for a longer time

DRILL SPEED CONTROLLER
Thousands of these simple to 
build kits have been sold 
Use with your 240V unrv 
ersal brush type motor drill 
to give speeds down to near 
zero

masthead kit could solve them for you' Design« 
plus FM and UHF it is simple to build and includ« 
supply and full instructions

Cat. K-3132...........................................
30 WATT 80 METRE AMPLIFIER

$29 50

PLAYMASTER 40/40 STEREO AMPLIFIER
iE A December 76)
Our most popular kit ever Thousands sold

Cat. K 3411 $129 50

PLAYMASTER TWIN 25 AMPLIFIER
(E A May 76)
Similar Io above but less power A great kit

Cat. K-3410......................................
PLAYMASTER AM/FM TUNER

$105 00

(E A Nov Dec 78l
M.itches Playmaster amplifiers — with in-buih digital ch

Cat. K-3494 $129 50

PLAYMASTER GRAPHIC EQUALIZER
(E A May 79) 
Adds depth and dimension to your Hi Fi system

Cat. K-3500..............

LED LEVEL METER
iE A June 76i

Cat. K-3370........................
CAR STEREO BOOSTER
iE A January 79>
Boosts power output ol your car ste-

Cat. K-3493........................

S99.50

$13 50

eo to 1 2 watts per channel

$29.50

MUSICOLOR Mk111 COLOUR ORGAN
,E A September 76)

Cat. K-3140

ETI601 MINI ORGAN

YOU can play vour lavourile lune in style

Cat. K-3430....................................
LOUDSPEAKER PROTECTOR

Cat. K-3425

S65.00

$26.50

iurges from most amplifiers

$13.50

Ideal for the novict

Cat K-3133
CAR ALARM

e 13 8V Adaptable to 50W output

............................................... $35 75

Cat K-3250........................
LOW COST VIDEO DISPLAY UNIT
|E A February 781
Communicate with a computer

Cat. K-3460

$11 50

$97 50

VIDEO MODULATOR for use with VDU
(E A April 78)

TV sei

Cat. K-3462....................................

ASCII KEYBOARD ENCODER
(E A April 78)
Uses our standard keyboard tCat X-1 1 80'

Cat. K-3464
CASSETTE INTERFACE

Use any cassette

Cat. K-3465

$4 50

$39.50

$24.50

40MHz DIGITAL FREQUENCY COUNTER

Versatile piece of test g< 
adding 95H90 Pre-sca'et
(Cat. Z 5360

Cat. K-3437
S12 50

TRANSISTOR TESTER
(E A July 78.
Checks most transistors and FET

Cat K-3052

R-C-L BRIDGE
lE A March 78
Ideal project for the l»egiom-t <>t

Cat K-3468

AUDIO OSCILLATOR

Outstanding value for

Cat K-3469

20OMH, t,v

$99 50

S19 75

S34 50

$32 00
PRICES CORRECT AND STOCK AVAILABLE AT TIME OF GOING TO PRESS

SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS

appl.au


Keep your cool on hot summer nights!

Fan Speed Control
slows your electric fan to a gentle breeze

Here is just the thing to help you sleep on these hot, sticky summer 
nights — a speed control to let you set your electric fan for a gentle 
breeze which cools and soothes without raising goose-pimples.

by JOHN CLARKE

If adults have a problem sleeping on 
hot summer nights then young children 
and babies are even worse off. They 
really need a fan to avoid heat exhaus­
tion, particularly when trying to sleep 
during the day. But most fans still blow 
too hard (and raise the risk of a chill) 
when set to their lowest speed. And 
they're often too noisy at this minimum 
speed so that, even if you can tolerate 
tne draught, the noise of whirring fan 
blades can keep you awake!

With our speed control you can ad­
just even the largest domestic fan to 
give a gentle breeze, at the same time 
cutting the blade noise to a whisper. 
Why not get the parts together now so 
you can start building? You can have it 
finished in just a few hours.

There is no reason why this speed 
control needs to be confined to normal 
domestic oscillating fans though. What 
about kitchen and bathroom exhaust 
fans? They could also benefit. Our 
compact speed control could easily be 
built into a standard wall box for this 
application.

For use with domestic fans, you can 
build the speed control circuit into the 
base of the fan or make it a separate 
controller, as we have done.

As it stands, the circuit of our fan 
speed control looks quite similar to that 
of a typical light dimmer. But the fan 
speed control is not really suitable for 
use as a light dimmer; nor is the typical 
commercial light dimmer suitable for 
use as a motor speed control.

Well, how does a phase-controlled 
circuit such as this control the speed of 
a shaded-pole induction motor, as used 
in just about every fan on the market? 
After all, induction motors are in­
herently constant-speed motors, aren't 
they? Or are they really?

Well, induction motors do have a vir­
tually constant speed regardless of load 
variations and their speed is difficult to 

control with a simple circuit such as 
this. But shaded-pole induction motors 
are in a special class with quite separate 
characteristics to the normal single­
phase induction motor as used in 
refrigerators and washing machines.

By contrast to the usual induction 
motor, typical-shaded pole motors, as 
used in fans, have quite poor

This simple circuit varies the speed of fan motors.

load/speed characteristics. In other 
words, as the load increases the speed 
reduces. And for a given load, if the in­
put voltage is reduced, the speed is also 
reduced.

So, by contrast with ordinary induc­
tion motors, we can vary the speed of 
shaded-pole fan motors merely by 
reducing or increasing the input 
voltage. This is most simply and ef­
ficiently done by a Triac circuit which 
"chops" the mains AC waveform to 
reduce the effective voltage. 

Fig. 1 illustrates the switching effect
of a Triac on the mains waveform. The
Triac is connected in series with the
load (motor) and is triggered on by

pulses from the Diac circuitry. If the 
Diac pulses arrive late in each mains 
half-cycle, the Triac feeds a relatively 
low (effective) voltage to the load. On 
the other hand, if the Triac is triggered- 
on earlier in each mains half-cycle, the 
effective voltage fed to the load is high.

The method altering phase-angle of 
the Triac firing pulse with respect to the 
mains waveform is referred to a "phase 
control". In our circuit, this is achieved 
with a Diac, V413 (or equivalent) plus 
an RC circuit consisting of a 500k 
potentiometer, wired as a variable 
resistor and the .068uF capacitor, C1.

A Diac is a special four-layer device 
which is designed just to suit this sort of 
circuit. It is a bidirectional device which 

is open-circuit up to its "breakover" 
voltage. When its breakover voltage is 
exceeded, the Diac breaks down to a 
low negative resistance.

In our circuit, C1 is charged on each 
half-cycle from the mains via the 500k 
pot. When the voltage across C1 ex­
ceeds the Diac breakover voltage, D1 
delivers a high-current pulse to the 
gate of the Triac which turns on the 
Triac and discharges C1.

The Triac remains in the conducting 
state until the direction of the current 
through it drops to zero. C1 then 
begins charging in the opposite direc­
tion so that the Triac can be triggered in 
the next half-cycle. And so the se-
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PROJECT 
BUILDERS

DON’T
An economical plastic box makes an attractive case for the fan speed control.

RISKIT!
For safety's sake use 

transformers designed to 
Australian Standard Codes 

like 
Ferguson Transformers

quence is repeated. If the pot is set to a 
low resistance value, C1 is charged 
quickly and the Triac is fired early in 
each half-cycle, which thus feeds a 
relatively high voltage to the load.

Alternatively, if the pot is set for a 
higher resistance value, C1 charges 
slowly and the Triac is fired later in each 
mains half-cycle, which means a lower 
voltage is fed to the load.

In practice, there are two limitations 
on the range of pot settings which can 
be used with typical domestic fans. The 
first of these has to do with the starting 
torque of the motor itself. Because the 
starting torque of a "shaded pole" 
motor is quite low even with the full 
mains voltage applied, a much reduced 
input voltage may result in the fan not 
starting at all.

This type of circuit also suffers from 
the "hysteresis" characteristic which 
was displayed by early single time­
constant light dimmers. In the present 
circuit, it is possible that this hysteresis 
may result in the circuit failing to 
trigger reliably at very low settings. 
However, the effect is unlikely to be 
noticed because of the constraint set by 
the first limitation. In practice, a setting 
which causes the fan to spin just fast 
enough to cause a noticeable breeze 
(by this we mean a gentle breeze rather 
than a draught) will also be the 
minimum setting for reliable starting of 
the motor.

Inductive loads such as fans present a 
particular problem when controlled by 
Triac circuitry. Because the current 
tends to lag tbe voltage waveform, the 
Triac turn-off (when the current drops 
to zero) occurs not at the end of the AC 
half-cycle but well into the beginning 
of the next half-cycle. This means that 
when the Triac turns off, the voltage 
across it will not be zero but reversed in 
polarity.

Thus, at turn-off, the voltage across
the Triac will rise from near zero at con­
duction to whatever is the instan­
taneous value of the mains waveform

FIG. 1

These diagrams show how the Triac can 
vary the speed of the fan.

We estimate that the current 
cost of parts for this project 
is approximately 

$15 
including sales tax.

which may be as high as several hun­
dred volts. This rapid rise in voltage 
across the Triac may cause it to turn on 
again in a phenomenon known as 
"dv/dt switching".

RI and C2 are incorporated into the 
circuit to control the rise time of the 
voltage across the Triac at switch-off 
and so prevent "dv/dt switching". The 
values selected for R1 and C2 are ade­
quate for typical fan motors. This RC 
network is commonly referred to as a 
"snubber circuit".

We have not included RF suppress­
ion components in this circuit. These 
are necessary in light dimmers because 
of the very fast rise time of the current 
waveform at the time of each Triac fir-

TWO POPULAR RANGES
20/40/60VA Low Profile
A compact range with ratings 
from 6 to 40V and a 20VA multi­
tap.

5VA PCB Mounting
Designed to standard 0.1" grid. 
Double insulated, very compact 
with ratings from 4.5V, 1.11 A upto 
40V at 0.13A.

Available from Electrical and 
Electronic Stores or write to;

FERGUSON TRANSFORMERS PTY LTD
331 High Street, Chatswood N.S.W. 2067
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SERVICE nCHNIClANS !
Specialised
Soldering
Tools from... SCOPE

SERVICE SITUATION TAKE THIS TOOL GET THIS USER ADVANTAGE

• No power
• No time to get power
• Must work on live gear

1. 40—200 Terminations depending 
on conductor size.

2. Recharges overnight.
3. Heats in 6 seconds.
4. 60 watts — Controllable 

temperature.

>1 2 volt. Battery power available 
only.

• Outdoor and bad weather 
expected.

• Service vehicle can get 
within 6 metres.

1. 5 Second heating.
2. 200 watts if needed.
3. Controllable temperature.
4. You can replace tip or element 

anywhere in minutes.

• Modern sophisticated PCB 
equipment.

• Accurate & automatic temp, 
control wanted.

• Components are heat critical.

1. Heats in 45 seconds.
2. Dial any temp. 200°—400°.
3. Plugs direct to mains.

No transformer needed.
4. Accept iron plated tips from 

0.8mm to 6.4mm.

• Unpredictable soldering situation.
• Maybe electrical or electronic 

or mechanical.
• You can't come back to base 

for a bigger or smaller iron.

1. 5 second heat up.
2. Controllable temperature.
3. Reserve heat for any normal job.
4. 4 volt safety in the hand.

Available from your normal trade suppliers in Australia 
and New Zealand.

SCOPE LABORATORIES
Box 63 Niddrie Vic., 3042.
Phone: (03) 338 1566. TLX 34382.

70 ELECTRONICS Australia, December, 1979



FAN SPEED CONTROL

Assembly of this 
circuit will take 
only half an hour 
to have it working. 
The Triac is wired 
directly to the 
PCB. At lower right 
is the full size 
artwork of the 
PCB.

PARTS LIST
1 plastic box 130 x 68 x 41mm
1 three-pin mains plug
1 length 3-core mains cable
1 mains cord clamp
1 grommet
7 panel mount mains socket
1 steel front panel 130 x 68mm
7 PC Board 79pc12
7 knob
7 SC141D Triac 

ing point. However, the inductance of 
typical fan motors inhibits this fast rise 
time, making RF suppression com­
ponents less important.

So the complete circuit comprises 
just six components, two active and 
four passive. Which means that it is a 
simple task to put together.

Our version was made up in a plastic 
utility box measuring 130 x 68 x 41mm. 
These boxes are supplied with a light- 
gauge aluminium lid but this is too flim­
sy to accommodate a flush-mounting 
tnree-pin mains socket. Accordingly, a 
stiffer lid made of Marviplate steel or 
thicker aluminium should be made up 
to replace it.

The circuitry is accommodated on a 
small PC board measuring 61 x 46mm 
(coded 79pc12) which is mounted on 
the back of the mains socket using long 
mounting screws. . *•’

Before mounting this PCB, install the'
five components on it. The Diac can be
installed either way around but make

7 V413, BR100 Diac
7 500k (1in) potentiometer
7 6.8k 1W resistor
7 . 033uF/630VW or 240VAC 

polyester capacitor
7 068uF/100VW polyester capacitor

MISCELLANEOUS:
solder lug, connecting wire, screws 
and nuts, lockwashers, spacers for 
PCB, solder.

sure the Triac is put in correctly. The 
Triac does not need a heatsink.

Make sure the capacitors have the 
voltage ratings specified. No skimping 
here.

With the components soldered 
to the PCB, put it aside and work on the 
plastic box. Drill a hole to take a 
grommet for the mains cord and a 
smaller hole for the cord clamp secur­
ing screw and nut. Now install the 
mains cord. The earth wire (green) is 
connected directly to a solder lug on 
the control panel and thence to the 
earth terminal on the AC socket.

Active and neutral wires of the mains 
cord are terminated directly onto the 
PCB. Two insulated wires of the same 
gauge are connected from the PCB to 
the relevant terminals on the AC 
socket. Then connect the pot to the 
PCB and you are finished. Check all 
your wiring carefully against our circuit 
and wiring diagram.

Connect a fan to the speed control

and apply power. With the pot set fully 
clockwise the fan should run at normal 
speed. Now reduce the pot setting and 
the fan speed should reduce accor­
dingly, allowing for some flywheel 
effect of the fan blades. You should be 
able to control the speed over a fairly 
wide range, subject to the limitations 
that we mentioned above.

Do not leave the fan in a stalled con­
dition otherwise it may overheat due to 
the lack of cooling air passing through 
the motor.

Well there it is. A handy little 
accessory which will make your fan 
more useful on these hot summer 
nights. Sleep well. ©
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Regulator gives mV accuracy without a meter:

Precision power supply
A precision, variable, regulated power supply can be a very useful 
device around the workshop. As a power supply it can be set to 
deliver a precise voltage without the need to tie up a voltmeter, 
while it may also serve as a voltage reference for checking other in­
struments.

by BRIAN DANCE

The simple circuit shown will provide 
an output voltage which can be set to 
within a few mV of any required value 
between 0 and -I-20V without the use of 
a meter. The output device provides 
built-in thermal snut-down and short 
circuit limiting, whilst the reference 
source ensures ultra high stability of the 
output voltage.

Tne REF-01 device provides an ex­
tremely stable +10V across the 10 turn 
helical potentiometer, VR1. In the 
prototype a Beckman Helipot with a 
0.1% linearity was used so that the 
voltage tapped off by VR1 was within a 
few mV of the dial reading. (Editorial 
note: The REF-01 is made by Precision 
Monolithics, of California, USA, and is 
available in Australia from Cema 
Distributors, either direct or via normal 
suppliers. The Beckman Helipot may 
not be available in Australia, but units 
of similar style and quality are available, 
one of which is illustrated. This has a 
linearity of 0.25%, but 0.1% units are 
available at a higher price).

The LM295K alone has a gain of 
about one million but, as fed from one 
amplifier of the 358 inside a feedback 
loop it has a gain of two (1 + R1/R2). 
The output voltage is thus twice the 
voltage tapped off by the slider of VR1. 
The LM295K must oe mounted on a 
heat sink; the output current is limited 
to about 1.5A, but more current can be 
obtained by paralleling a number of 
LM295K devices. (The LM295K is 
available from NS Electronics, either 
direct or via normal suppliers).

VR2, shown dotted, is an optional 
trimming device. Even without it, the 
voltage at pin six of the REF-01 will be 
within 50mV of 10V (or within 100mV 
for the REF-01C) and if R1 and R2 are 
close tolerance resistors, no trimming 
may be needed. However, VR2 can be 
included to trim this output voltage at 
the middle of the range to accurately 
match the readings of the VR1 dial.

The LM295K will operate correctly
only if its quiescent current can pass to
the output or to R4. If R4 is omitted and
the output current is zero, the output
voltage will float upwards to about 4-9V

The precision regulator circuit, which can be added to any power supply 
delivering up to 30V at 1.5A. Better immunity from line voltage variations can be 
obtained by pegging the voltage to pin 2 of the REF-01 with a zener diode. Apart 
from the electronic details, the most important aspect is the mechanical accuracy 
of the pot and dial used for VR1.

A typical 10-turn pot fitted with a 10- 
turn dial. Note the small window above 
main dial, in which is displayed the 
number of revolutions, and tne lever 
which can lock the dial at any setting. 
Both pot and dial are made by Bourns 
of USA. (Photo by courtesy Radio 
Despatch Service.)

when VR1 is set for any smaller output 
than 9V. The use of the -5V supply can 
be avoided by connecting R4 to 
ground, but tne minimum output 
voltage will then be approximately 
equal to the LM295K quiescent current 
(typically 1mA, maximum 5mA) mul­
tiplied by the value of R4.

If a dial calibrated from 0 to 20 cannot 

be obtained, a dial calibrated from 0 to 
10 can be used for VR1 and the reading 
doubled to give the output voltage. If 
R1 is shorted out, the output voltage of 
0 to +10V can be read directly from a 
dial calibrated from 0 to 10.

The 358 amplifier maintains its 
linearity even wnen the non-inverting 
input falls to 0V, but if any other type of 
operational amplifier is employed, its 
negative supply should be connected 
to the -5V line. The two capacitors may 
possibly be required for stability, 
although the prototype operated 
satisfactorily without them.

The REF-01 output voltage is in­
dependent of the output current taken 
from the circuit; a current of 1A taken 
from the output produced an output 
voltage change of less than 1mV. 
A change of 10V in the power input line 
supply resulted in a 10mV change at pin 
6; tnis could be reduced with a series 
resistor in the pin 2 line and a 15V zener 
diode from pin 2 to ground.

It was found the output correspond­
ed with the dial readings to within 
±5mV. The temperature stability has 
not been measured, but will be deter­
mined by the class of REF-01 device 
employed — typically three to 20 parts 
per million per °C. Output noise at very 
low frequencies was extremely small 
and difficult to measure. ®
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value
4 FREE software 

Pakettes with 
purchase of 

a TI-59
see coupon ■

¿U value 
2 FREE software 

Pakettes with 
purchase of 

a TI-58C
see coupon ■

• Electronic Engineering
• Civil Engineering
• Mathematics
♦ Lab Chemistryi
• Marketing/Sales
• Fluid Dynamics
* Statistical Testing
• Securities

* Oil/Gas/Energy
• Printer Utility?
• Programming /
* Blackbody
• Astrology
• 59 Funi
• 3D Graphics
• Production Plai

Official Computer 
and Calculator 
Supplier ol the 
1'780 Olympic 
Winter'Games

Free software from Texas Instruments 
can help make this year a little easier.

A special offer if you act now! From 
October 31st, to January 31st, 1980 . . . 
that’s your special opportunity to 
purchase one of the world’s most 
advanced programmable calculators . . . 
and get up to $40* worth of free software 
Specialty Pakettes in your choice of 16 
different application areas.

Tl’s Specialty Pakettes are a new way 
to expand the usefulness of your Tl 
Programmable 58C or 59. The 
convenient notebook format includes 
complete step-by-step program listings, 
applications notes, and sample 
programs. Just enter the program you 
need and you can put it to work right 
away, t
Four FREE SPECIALTY PAKETTES 
with the purchase of a Tl Programmable 59. A $40* value. Two FREE 
SPECIALTY PAKETTES with the pur­
chase of a Tl Programmable 58C. A $20* 
value.

Both the Tl Programmable 58C and 
59 feature Tl’s exclusive Solid State 
Software tm plug-in library modules. 
Each 5,000 step module contains a wide 
selection of prerecorded programs. 
Optional library modules are available in 
a variety of fields, including engineering, 
science, statistics, and business.

The Tl Programmable 59 has up to 
960 program steps or up to 100 
memories. Magnetic card read/write 
capability lets you record your own 
custom progams, or programs from your 
Spcialty Pakettes.
$349.95*

The Tl Programmable 58C features up 
to 480 program steps or up to 60

1.................................................................................................... 3
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Send to: Texas Instruments Australia Limited, 
PO Box 106, 
North Ryde. NSW 2113

Texas Instruments will fulfil the offer you have selected 
above when you return this completed coupon, 
including serial number, and a dated copy of proof of 
your purchase verifying purchase of a T1 
Programmable 58C or 59 (whichever is applicable) 
between October 31st ane January 31st, 1980 Items 
must be postmarked on or before February 6th. 1980 
to qualify for this special offer 

memories. And it has Tl’s Constant 
MemoryTM feature that retains data and 
program information even when the 
calculator is turned off.
$164.95*
Act now!

Visit your college bookstore or other 
Tl retailer for more information, and 
help you select the 
programmable that’s right 
for you. Use the coupon 
below to take advantage of 
this special limited time 
offer.

Name

Address

City State

Calculator Serial Number (from back of calculator)

Please allow 30 days for delivery. Offer void where 
prohibited by law

© 1979 Texas Instruments Incorporated

Texas Instruments
AUSTRALIA LIMITED

Texas Instruments technology — bringing affordable electronics to your fingertips.
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INTRODUCING 
THE 

FIRST 15X18 
STUDIO.



Now you can 
have the essential 
functions and flexi­
bility of multitrack re­
cording in one com­
pact, self-contained 
unit. It’s called the 
Model 144 Porta- 
Studio™ and it lets 
you record basic 
tracks, overdub in 
sync and remix to 
stereo. On standard 
cassette tape.

TEAC engineers 
created a totally 
unique format for 
Porta-Studio. Four 
tracks in sync on cas­
sette tape at 3-3/4ips. 
It’s fast, simple, reli­
able and economical. 
Rehearse on it. Learn 
on it. Create on it. Just 
plug in a microphone or instrument 
and go to work on it.

Porta-Studio’s versatile 4x2 
mixer section gives you mic/line/ 
tape switching, trim control, high 
and low EQ, fader, pan and Aux 
Send for each input. The failsafe 
group switching matrix lets you re­
cord on up to two tracks at the same 
time. And there’s a master fader that 
gives you overall level control dur­
ing recording and mixdown.

The full-logic cue system in 
Porta-Studio lets you hear every­
thing you’re doing all the time.

Input and tape cueing, monitor­
ing for recording or mixdown
are all available. And every
signal can be metered.
Coming or going.

Porta-Studio’s drive 
system is built specifically 
for the rugged needs of multi­
track recording. Transport 
controls are all solenoid- 
operated for faster, easier 
switching. And you get a 
built-in variable speed con­
trol that lets you add special 
effects, fix a flat note or solve 
timing and cueing problems.

You can work with 
Porta-Studio using nothing 
more than headphones. Or 
send the output through 
your home audio system. 
You’ll also find the patch 
points and controls that let 
you use Porta-Studio 

with equipment like echo or delay 
units, equalizers and additional 
mixers.

So see your dealer for a 
demonstration of the very affordable 
Porta-Studio. Nothing else in the 
world puts so much multitrack 
function into so small a package. 

TASCAM SERIES 
TEAC Professional Products Group 
* Recommended Retail Price $1275.

TEAC AUSTRALIA PTY LTD . 165 Gladstone Street, South Melbourne, 3205. Phone 699 6000. TASCAM DEALERS: VIC. Douglas 
Hi-Fi, Syntec. Brashs. Klarion. N.S.W. Douglas Hi-Fi. Syntec, Roland Aust. QLD. Stereo Supplies. S.A. Truscott £ ectromcs^ WA 
Audio Centre Arena Dists ACT. Kent Hi-Fi. TAS. Audio Services, Burnie; United Electronics, Launceston; Quantum Electronics,
Hobart. (LEA)3370/TEA/EA



The picture was produced by computer of a video image and plotted on a flat bed 
plotter by John F Rose Graphics Company Pty Ltd.



JOHN F ROSE COMPUTER SERVICES PTY LTD has 
formed.
JOHN F ROSE GRAPHICS COMPANY PTY LTD to 
undertake research and development of professional 
standard low cost computer colour graphics and 
animation systems.
Although our development has taken definite 
directions, we would like to hear from outside 
graphics users as to your needs and requirements. 
To this end we are establishing a 
GRAPHICS DEVELOPMENT GROUP and we invite 
all interested parties to contact us, in writing, 
at PO BOX 745, CROWS NEST 2065.
Demonstrations of systems are available, by appointment, 
at our St Leonards showroom.

JOHN F ROSE COMPUTER SERVICES PTY LTD 
supply business and special applications systems 
using equipment ranging from floppy disk to hard 
disk drives.
John F Rose Computer Services Pty Ltd 
are the sole Australian distributors for 
NDK S-2000 Dot Matrix Printers 
MICROMATION Computers 
NNC Electronics Inc

We are stockists of
ALTOS, CROMEMCO, VECTOR GRAPHICS, DIABLO, 
HAZELTINE, SIEMENS, MICROPOLIS, SHUGART, 
MICRO PRO INTERNATIONAL, DIGITAL RESEARCH, 
CO-ORDINATED DESIGN and 
STAR SYSTEMS PRODUCTS.

Send for our product/system list.
PO Box 817, Telephone 439 1229, 439 1628
Crows Nest 2065 Telex AA27901



i The Serviceman
□IC—TJ

First aid (and last gasp) for an old TV set

By way of a change from my usual run of intermittents, mysteries, 
and curly ones from the work bench, here is what might best be 
described as a busman’s — or serviceman’s — holiday. Or, if you 
like, how to service a TV set with only the tools from the boot of the 
family car. (Who needs a soldering iron or multimeter?).

To be honest, this is not a recent 
story, it has been sitting in my files for 
well over 12 months now, and it was 
several months after the incident that I 
wrote it. I have passed it over on several 
occasions when more topical stories 
rated a higher priority. At least it's 
topical at this time of the year!

It all started when I decided to take 
Mrs Serviceman and other members of 
the family for a holiday on the NSW 
South Coast — to a very small town 
which boasts some facilities for boating, 
fishing and swimming, but with no TV 
serviceman for miles around.

Knowing this, and having a few ac­
quaintances in the area, I quite 
deliberately omitted to pack even a 
single item from my own service kit. I 
have learned from past experience that 
one can all too easily spend hours on 
TV service "dogs" for friends instead of 
spending the holiday in the way it 
should be spent — "beside the seaside 

n

When I inquired about TV in the 
holiday cottage, the owner assured me 
that it contained an old but serviceable 
black-and-white receiver coupled to an 
outside aerial. "It takes a while to warm 
up", he added, "but it goes orright!"

I guess I should have been warned. 
Sets that "take a while to warm up" are 
usually sets with a large complement of 
old, leaky capacitors and off-tolerance 
resistors — all liberally coated with 
gunk — which struggle towards some 
kind of workable state only after the 
prolonged application of voltage and 
temperature.

I did consider taking along a portable 
set of my own but, by the time Mrs Ser­
viceman had packed all the things she 
regarded as essential, there was barely 
room for the kitchen sink! When we 
finally did arrive at our destination and 
I had time to switch the TV set on, I had 

every reason to regret the omission.
The set was an ancient STC model, in 

a (once) handsomely designed and 
polished console cabinet, very deep, 
but with a 21-inch tube that still manag­
ed to protrude from the back. In its 
heyday, it had obviously been 
someone's pride and joy.

When I switched it on, I was greeted 
a few moments later, by a sharp crack as 
something "went over" — presumably 
due to the high warm-up voltage. Since 
it was not repeated, I left the switch on 
and waited for the picture to come up. 
Unfortunately, the old set was barely 
able to produce a glow from its screen, 
with a picture that showed very little in­
clination to lock either vertically or 
horizontally. The sound wasn't too hot, 
either!

Thinking of the landlord's warning, I 
left it on for a quarter-hour but it was 
still far from "orright": brightness and 
contrast had improved a trifle but we 
watched the news only by dint of riding 
the two hold controls. Even then, the 
picture seemed to be pulsating in 
brightness. Clearly, corrective

"You want me to fix it once and for all? 
I'll do that, madam. I'll do just that!

''TV Times”)

measures would have to be taken if we 
were going to have something to while 
away the evening hours. But how do 
you service a TV set without 
equipment?

At that point, I called round to the 
local general store to ask about the 
possibility of hiring a TV set for the next 
couple of weeks but the inquiry was 
met by a sad shake of the head. I was on 
my own!

There was just once chance that 
some of the troubles might be due to 
fouled valve sockets so, next morning, I 
looked out the only two tools from the 
car kit that were likely to be useful — a 
pair of long nosed pliers and a screw­
driver with interchangeable blades.

Taking the back off the set, I peered 
inside ready to spot the arc-over and 
switched on. It went over right on cue 
inside a valve which turned out to be a 
6AQ5 — probably the audio output 
stage. I switched off, pulled the valve 
out and tapped it smartly pins-down on 
the table, hoping to dislodge the cause 
of the flash-over. When I tried again, I 
was greeted with quite a pyrotechnic 
display which fortunately didn't last too 
long. Obviously there would be no 
more tapping — the valve would be 
better left alone!

Turning back to the picture circuits, I 
identified two or three valves that 
would most likely include the sync 
separator and the oscillators. One of 
them, in a sprung socket, seemed to be 
virtually frozen in and I had to prise it 
out carefully, in case too large a pull 
should remove the socket as well!

This done, I pushed the valves back 
into their sockets and worked them 
around a bit to clear poor contacts.

When I switched the set on once 
again, I was delighted to find that I 
could now lock the picture for a few 
minutes at a time, so that it was at least 
watchable. True, it lacked brightness 
and contrast, and the tuner didn't seem 
to make much sense, but at least the 
picture moved and talked!

Suitably encouraged, I visited the 
local general store and managed to 
buy a spray can of WD 40, which could 
be expected to de-Iouse and lubricate 
the sockets and expel moisture.
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One by one, I removed the valves, 
sprayed and wiped between the pins, 
sprayed the sockets and re-inserted 
the valves. I stress the "one by one", 
because it is all too easy to get valves 
mixed up, in the absence of a circuit 
and, in some cases, the absence of a 
decipherable type number on the 
glass envelope.

While doing this, I noticed that the 
area around the picture tube's EHT 
connection was completely fouled and, 
this too, was treated.

TUNER FIRST AID
And the reward for all this? A picture 

that had reasonable brightness, con­
trast and stability and that did seem to 
improve gradually, the longer we 
watched it. But, alas, the tuner was far 
from satisfactory and, to obtain a pic­
ture at all, one had to wiggle the switch 
and fine tune, often ending up with 
rotor deliberately partly out of its de­
tent position. This looked like being a 
problem indeed because the tuner was 
inaccessible inside the cabinet and a 
frozen-on fine tune knob would have 
prevented the chassis being withdrawn. 
More immediately, it denied access to 
the cores through the front. So I 
sprayed it with WD40 and went for a 
swim.

That night, I managed to get the fine 
tune knob off, and, directing the spray 
through the valve sockets, other holes 
and now exposed core access holes, I 
gave the tuner a good drink, 
meanwhile working the rotor and fine 
tune controls.

And what a difference it made. 
Evidence of contact trouble dis­
appeared and, using a screwdriver 
blade that was fortunately long enough 
and fine enough, I was able to peak the 
oscillator cores properly. As I had 
suspected, they were well out of posi­
tion and the picture started to look 
really promising — except that at times 
it still seemed to oscillate somewhat in 
brightness. Why?

I woke up to the cause next morning 
when examination of the aerial showed 
that the ribbon down-lead had come 
out of the spacers and was flapping 
against the steel mast in the prevailing 
nor-easter. I couldn't climb the mast 
but a scrap of rope to a nearby nail was 
sufficient to hold the ribbon clear and 
steady, and it effectively steadied the 
picture.

There remained only the sound — 
somewhat distorted and with an ob­
vious content of frame buzz. Most like­
ly the discriminator core needed 
touching up — but where was it?

Looking along the valve line-up it 
seemed likely that a large IF 
transformer that I could feel but not 
see, with the chassis in the cabinet, 
would be the discriminator 
transformer. I could only hope sincere­
ly that the designer had thought to 
make the secondary core the accessible 

one.
And this seemed to be the case. 

Working by feel rather than sight, I 
turned the core in and out by 
repeatable amounts and found that a 
full turn in gave the result required — 
clean sound and no frame buzz. And at 
that point I called it a day.

I think that the set was still well short 
of optimum because, despite its 
generous IF line-up, it still had no con­
trast to spare, irrespective of the AGC 
adjustments at the back. But as I settled 
back and watched the sport, I was 
thankful for whatever the fates that 
made it possible to achieve an accep­
table result with such limited facilities 
— screwdriver, pliers and a can of 
WD40!

But there has to be an epilogue to the 
story affecting this set and thousands of 
others of like vintage around Australia.

I was lucky in being able to extract 
temporary advantage from a superficial 
treatment but in no sense was the set 
"fixed". If it was to be put into a 
reasonably reliable state it would have 
to be given a complete on-the-bench 
overhaul. I would expect something 
like the following:

• Remove and dismantle the tuner, 
cleaning away the gunk that my WD40 
treatment had merely loosened. Check 
all contacts and biscuits, valve sockets 
etc and reassemble. Either that or fit a 
replacement tuner.
• Check the video IF chain, almost 
certainly replacing off-tolerance 
resistors and leaky capacitors in the 
supply and AGC systems. Replace 
valves as necessary and possibly re­
align.
• Ditto for sound IF system and 
replace the 6AQ5 output valve.
• Replace all off-tolerance resistors 
and leaky capacitors in the sync 
separator and vertical oscillator/- 
output stages to obviate residual ver­
tical rolling tendency.
• Check and clean the entire line 
output and EHT system and determine 
why the picture did not come straight 
up to normal brightness. Perhaps the 
picture tube itself is reaching the end of 
its life!
• Check over other components and 
controls, reinstall in cabinet, set up pic­
ture for correct geometry, etc.

Now ask yourself how much all that is 
going to cost at normal shop rates and 
you will have some idea of the dilema 
which faces owners of ageing receivers 
and servicemen who have to cope with 
them. They seem too good to discard 
but the cost of a complete overhaul 
equally seems prohibitive. The tenden­
cy therefore, is to keep patching them 
up until client or serviceman gives up.

It's bad enough for sets in the sub­
urbs but what about those like the one I 
describe — 20 or more miles from the 
nearest service centre? No wonder new 
portable TV sets are selling so well! ®

We’ve got 
everything 
in the heart 

of electronjcs 
m Ilk

WE RE THE HEART Of AUSTRALIAN ELECTRONICS

Look — we’ve got 
most of your 
electronic 
components at the 
one central location. 
Come on in and 
inspect our range that 
includes such things 
as PC Boards for 
“Electronics 
Australia” and 
“Electronics Today” 
projects including the 
ETI 449a metal 
detector.
Drop in anytime and 
browse through our 
self service 
component outlet — 
only 2 minutes from 
the Town Hall Station.

DAVID REID 
ELECTRONICS 

PTY. LTD.
127 York St, Sydney. 
Telephone 296601
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GRADUATE TO University TEST INSTRUMENTS

The non-contact EZ-Scan unit gives an 
immediate visual indication of voltage, with 
or without current flowing at distances up to 
15cm from the source. Battery powered and 
all solid state, the unit is small enough to be 
carried in a pocket, and tough enough to 
leave in a tool box.
To find a break in a cable, a bad earth, a 
faulty fitting or just to know if its live — use 
the EZ-Scan. For all unshielded AC electrical 
systems, 60V and higher.
A vailable from leading wholesalers or fill out the 

attached coupon & post to

-Z Graham Instruments
Pty Ltd

PO BOX 204, Enfield, NSW 2136
PHONE (02) 53 0644 TELEX AA21398

Name

Address

Qty.................................... Model EZ-Scan.............. Value.........................

Enclose cheque or Postal Note and please allow $2.00 for 
packing & post.

EZ SCAN. The ideal Christmas gift for every safety 
minded person.

HANDYMAN — HOBBYIST — TECHNICIAN — PROFESSIONAL — STUDENT 
— SERVICEMEN — INSPECTORS.

DEAD OR ALIVE?
When you need to know 

don’t take chances!

Price only 
$39.00

DISCO — SOUND — LIGHT
☆ XMAS-JAN SALE ☆

USED DISCO CONSOLES
• Stereo Discos 200 x 200 Watts $1500 
• Mono Discos 200 Watts $980
• Rope Lights 30’ 5 Colours: Red

— Blue — Green — Yellow —
Multicolour $125

• SAC4 Chasers (New) $135
• 8 Way Space Beacons (New) $500
• 4 Way Space Beacons (New) $380
• Dry Ice Fog Machines (New) $320
• Bubble Machines (New) $130
• Lito 250 Projectors

W/Radiators (New) $250
• Super Freeze Flash Strobes

(New) $165

• RCF 100 Watt Bass Speakers $90
• Goodman 50 Watt Horns

W/ln-built Crossover $55
• Peizo Bullet Radiators $12
• 200 x 200 Watt Soundout Power

Amps $540
• 200 Watt Mono Soundout

Power Amps $300
• Disco Mixers 3 Types from $350 

to $650, 20 Pair Multicore Cable
Twin Shielded/PVC covered $5

per metre

• Belt Drive T/TW/Mag Cart $54
CASH-MORE ENTERPRISES WISHES YOU A MERRY CHRISTMAS AND A 

PROSPEROUS NEW YEAR
FOR BROCHURES AND PRICE LIST WRITE OR CALL TO 

356 LIVERPOOL ROAD, ASHFIELD, NSW 2131 
TEL, 798 6782, 799 3424, 798 5647
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CIRCUIT & DESIGN IDEAS
Interesting circuit ideas and design notes selected from technical literature, reader contributions and staff 
jottings. As they have not necessarily been tested In our laboratory, responsibility cannot be 
accepted. Contributions to this section are always welcome, and will be paid for if used.

Conducted by Ian Pogson

Accurate motor speed control

I recently built a robot using an on­
board 2650. Accurate motor control is 
essential and I designed a circuit to suit. 
It may be of interest to other readers. 
The circuit allows a computer I/O port 
with a DAC (digital to analog converter) 
to control motor speed. The output 
voltage can vary the mark-space ratio of 
the 555 over the widest possible range.

In effect, the 339 comparator 
replaces the top comparator in the 555. 
When the capacitor voltage reaches the 
analog input voltage, the comparator 
goes high causing the 555 to time out. 
The maximum analog voltage is Vcc- 
1.5. The 555 is triggered by a very short 
pulse from a second 555. To prevent 
output spikes at full mark, the zener 
ensures that the capacity never reaches 
an analog input greater than 3.3V. The 
motor is turned on and off at 200Hz, the 
speed being proportional to the mark­
space ratio.

A second motor needs only one extra 
555 as the astable can be shared and the 
339 is a quad comparator. Do not forget 
the pullup resistor on the comparator 
as it is open collector. For a linear rela­
tion between digital word and mark­
space ratio, replace the charging 
resistor with a constant current source.

(By Mr A. Peek, 10 Gale Street, 
Woolwich, NSW 2110.)

A simple frequency doubler

This very simple circuit generates one 
pulse for each transition of the input 
from low to high and from high to low. 
Since one input of the exclusive OR 
gate is connected directly to the drive 
and the other is connected via a delay, 
it follows that after each transition 
there will be an interval during which 
one input is high and the other low — 
ergo, output high.

The delay network components are 
selected to suit the particular cir­
cumstance, typical values being 4.7k 
and O.luF. The CRO photograph was 
taken with C = 680pF and R — 4.7k. 
The input frequency was 125kHz. 
Although a CMOS device is shown, 
other logic families could be used 
equally well if restraints on levels and 
rise times are observed. Input 
waveforms other than rectangular 
could possibly be used.

(By F. ). Maher, CSIRO Division of 
Chemical Physics, PO Box 160, Clayton, 
Victoria 3168.)

Adjustable power supply 
up to + or -12V and 
800mA

The circuit shows a power supply 
which is adjustable up to 12 volts with 
either positive or negative polarity. The 
current source is also adjustable up to 
about 800mA and it is short circuit 
proof. I have used this circuit 
successfully for an antenna rotating 
motor to turn in either direction. I have 
also used it as a power supply for either 
polarity as the need has arisen.

The output voltage is set by means of 
the 500 ohm potentiometer, between 
the limts of + and -12V, with 0V in 
the mid position. When the poten­
tiometer is turned towards the negative 
side, the PNP transistor conducts, while 
the NPN transistor is blocked. The 
reverse applies when the poten­
tiometer is turned in the opposite
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Don’t miss this
PROJECTS and CIRCUITS

No. 2

EELEC

LOW PROFILE 
TRANSFORMERS

with 40% Extra Power
AL 7VA/6
AL 7VA/9
AL 7VA/1 2
AL 7VA/1 5
AL 7VA/18
AL 7VA/24
AL 7VA/30

6V C.T. or 3V
9V C.T. or 4.5V
12V C.T. or
15V C.T. or
18V C.T. or
24V C.T. or
30V C.T. or

6V
7.5V
9V 
12V 
15V

All Models Rated At 7 VA
27 DO-IT-YOURSELF 
PROJECTS FROM 
"ELECTRONICS AUSTRALIA"

You can't afford to miss out on this exciting 
new book from "Electronics Australia". Here 
are just a few of the projects it contains: 
remote TV headphones, muiti-band vertical 
aerial, roulette wheel, radar burglar alarm, 
model train control, voice-operated relay, 
transistor tester, water level alarm . . . plus 
many more. Get your copy now!

Available from:
“Electronics Australia”, 57 Regent St, Sydney. 
PRICE $3.00 OR by mail order from “Electronics 
Australia”, PO Box 163, Beaconsfield 2014. PRICE 
$3.60.

Features:
• Insulated to AS C126
• PCB Mounting Pins
• Pin Compatible with other Current 

Models
• Mounting Clamps available for non 

PCB applications
• Modern Welded Stack
• Fully enclosed windings
• S.E.C. Certificate of

Suitability to A.S.C. 126
• Size L.49mm, W.35mm, H.34mm.
• Weight 0.23 Kg
Also available in 10VA with similar 
dimensions for O.E.M. Quantities.

ETfl leg I A+R Electronics Pty Ltd
30 32 Lexton Road.BoxHill,Vic..3128,Australia. Telex 32286.

A MEMBER OF 
THE A+R SOANAR 
ELECTRONICS 
GROUP

VICTORIA^ 890661
N.S.W.: 7896733
STH. AUST/ 51 6981

QUEENSLAND: 52 5421 
WEST AUST/3819522 
HONG KONG (3)891271
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CIRCUIT & DESIGN IDEAS

direction.
By means of the respective transistor 

in tne current circuit, with its 100 ohm 
preset potentiometer, the circuit is 
protected against overload. The voltage 
drop across the one ohm resistor will 
block the transistor when the current 
exceeds the preset value. The circuit 
works as a constant current source up 
to about 800mA.

I made the two one ohm resistors 
from a piece of heater element but one 
ohm resistors obtained commercially 
could be substituted. The two-power 
transistors must be mounted on a heat­
sink of adequate proportions.

(By Mr W. R. Jongeneelen, 463 
Hawthorne Road, Bargo, NSW 2574).

A novel vyce to make

Pictured is a novel type of "vyce" I 
have developed for holding pipe, tub­
ing and rod stock. It can be built in a 
variety of sizes, and can firmly hold 
anything from large-diameter PVC con­
duit to 3mm welding rod. It can even 
hold thin-walled stainless steel pipe, 
without the pipe being deformed.

As you can see the basic idea is two 
pieces of steel strip, bolted together 
with spacers between them. The strips 
have an identical series of holes bored 
in them, to suit the stock to be 
clamped, and are then case-hardened.

A number of "J"-shaped hooks are 

used to perform the actual clamping, as 
shown. The hooks are made from rod 
of a suitable diameter, and the hook 
portion radiused to suit the diameter of 
the stock to be clamped. They are 
threaded on the straight end to take a 
hex nut and flat washer. Each hook is 
used with a short length of steel strip, to 
couple it to the sides of the main vyce 
strips. The nut is simply tightened until 
the stock is held firmly.

I have made up the vyce in a couple 
of versions, and they seem to work par­
ticularly well. As the stock is clamped in 
balanced shear mode, even thin-walled 

tubing may be held firmly without 
damage. I hope other readers find it as 
useful as I have.

(By Mr M. Ronell, 14 Griffen Street, 
Surry Hills, NSW 2010.)

NEW EDITION

FUNDAMENTALS 
OF

SOLID STATE

ONLY 
$3.50 
+ 60c 
P&P

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. Fundamentals of 
Solid State has also been widely adopted in 
colleges as recommended reading — but it's 
not just for the student, it’s for anyone who 
wants to know just a little bit more about the 
operation of semiconductor devices.

Available from:
“Electronics Australia", 57 Regent St, 
Sydney. PRICE $3.50 OR by mail order 
from “Electronics Australia", PO Box 
163, Beaconsfield 2014. -PRICE $4.10.

ELECTRONICS Australia, December, 1979 79



AAAA DESIGNER BOARDS
QO W MODULES PROTO BOARDS

Ideal for expanding D2 kits: COMPUTER COMPONENTS

socket 526 50

STEWART ELECTRONICS
9 SLOT BACKPLANE FOR M6800

EXTENDER CARD
6800 — D2 — Exorciser Compatible
43 x 43 way double sided fibre glass board 
Hard gold plated contacts Gold plated

• 2" dia mounts 3c extra

100/$ 12 00
100/$ 18 00
100/$ 18 00

Red 
Green . . . 
Vellow . .

19-key pad in­
cludes 1-10 keys 
ABCDEF and 2 
optional keys and 
a shift key

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIItltllll

m.................... 7 ■■ u nn.....illlliliii.....
IIIIIIIIIIIIIHIIIIIIIIIHIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIII 
iilllillllllllliliiiliiin i. i u :i .m iillilllllllllllllllllllli 

__________ 1 ■.............. lu: uiiiiiiiniuiiinr
’’ ’ 'i . : him:1!

• Double sided board
• Active or passive termination
• Provision for 10 bypass caps
• Exorciser and D2 compatible

• Bare PCB with instruction
sheet s 39.50

• Completely Assembled $110.50

iiiiiiiiiiiiiiiiiniiiiiiiiiiiiiii
Stewart Motorola D2 Exerciser Compatible 
Card Cage with provision for shielded 
power supply See E.A. Feb 1979 for full 
details shown with our 9 slot mother board 
fitted. Cage complete with 18 card

BÄ®
M6800 PROTOTYPING BOARD

Suitable for wirewrap or point to point wir­
ing Drilled to accept IC's with 0.3 ”-0 4" or 
0.6" spacing. Any mix.
43 x 43 way 0 156" spacing gold plated 
edge connector
Motorola EXORciser and D2

guides $39 50

LOW COST VDU
VIDEO DISPLAY BOARD 
D2—6800 COMPATIBLE

Electronics Australia Aug 1978 
16 lines 32 characters
Memory mapped — software 
trolled.

con-

Hexadecimal Keypad
S17.50/each

Ideal For Dream 
Project

WUs Cheaper 
by the 100

DREAM
ELECTRONIC AUSTRALIA 

MICROCOMPUTER PROJECT 
Kit for main board (including programme 
2708)

$90.00

PCB (fibre glass) only 
2708 programmed
Key Pad 19 keys 
Kit (less key pad) . . . 

PCB for power supply

CERMET SINGLE 
TURN TRIM POT

Spectrol model 63 P 
ACTUAL SIZE

STOCK VALUES
10R. 20R. 50R. 100R. 200R. 500R, 1 K.
2K. 5K. 10K. 20K, 50K. 200K. 500K.
1M. 2M
1—9 
10—99
100

$0.85
$0.75
$0.65

SPECTROL 43P 
ACTUAL SIZE

STOCK RESISTANCE VALUES
10R. 20R. 50R, 100R. 200R, 500R. 1 K. 
2K. 5K. 10K. 20K. 50K. 100K. 200K, 
500K. IM. 2M.

1-9 $1.10
10—99 $0.90
100 $0.80

Values may be mixed. ''

P.C. EDGE CONNECTORS

compatible $25.50

4- support ICs Kit
8k kit complete 450nS $190.00

16k kit complete 450nS $270.00

Uses 2114 1K x 4 STATIC RAMS 
Only 1 2 (fi 5 V typical for 15K 
Motorola Exerciser Bus as on D2 
8K blocks switch addressable
PCB plated through with solder resist

• Complete Kit $56 50
PCB plated through holes $22.50

6800 16K STATIC RAM

$111.00

MEM2 16K S100 STATIC EP 16KEPROM BOARD
MEMORY BOARD ■■■■■■■■■■■■■

• Uses 2114 RAMS
• Wait state generation
• Addressed on 4K boundaries
• Complete documentation
• Silk screen parts layout
Bare board W/- documentation $39.50
2114 450 nS
Manual only (refundable with 
board purchase..........................

$ 5.95

$ 5.00
Complete Kit (less 2114s) $95.00

DIP SWITCHES
(On-Off Contacts)

4
6
8

10

positions 
positions 
positions 
positions

$1 50 
$1.70 
$1 80 
$3 45

$14.50 
$15.50 
$17 50
$90.00 

$4 50

S100 gold plated wire wrap $6.50
$5.90S100 solder tail

D2 Motorola bus 
.43/86 solder tail

COMPUTER GRADE 
CAPACITORS

NEW RANGE ALL EX STOCK

S6.34
43/86 gold plated wire wrap $7.40

Accepts up to 16 2708 or 2716. 
Addressable to any 16K boundary. 
Only Eproms installed need be 
enabled. Unused locations may be 
allocated for RAM.
Selectable wait states 0, 1, 2, 3, 4. 
All S100 lines fully buffered.

PCB BOARD with manual . $39.50
Manual only (refundable when PCB
purchased $5.00

Z80 CENTRAL PROCESSING UNIT

Software:
The Z-80 CPU will accept most existing 

8080 software without modification in­
cluding Assemblers. Debuggers. Disk 
Operating Systems. Basic and Fortran 
Support:

The Z-80 CPU is fully S-100 compati­
ble and supported by a full range of 
peripherals from both Ithaca Audio and 
other vendors
Features:
• On-board 2708 EPROM
• Power-on-jump to any 4K boundary 

above 32K-RAM, ROM. or the on-

board 2708
Front panel-less operation allowed 
by on-board run-stop flip-flop and 
optional generation of MEMORY 
WRITE
Selectable wait states on the follow­
ing cycles M1 cycle
Memory Request cycle On-board
ROM cycle Input cycle Output cycle

• Selectable 8080 or Z-80 1/0 ad­
dressing modes

• DMA Grant tri-states all signals from 
processor board

• 8224 clock generator provides 8080 
like 1 and 2 for the S-100 Bus

PCB with manual $44 50
Manual only (refundable when board
purchased)
Kit compie
4MHz

$5 00
with manual 

$125.00
Built and tested 2MHz board $175.00

Z80 CPU IC $18.50
Z80 Technical Manual $8 50 tax exempt 
Z80 Programming Manual 288 pages One 
full page on every instruction plus much 
other data $12.50 tax exempt Plus $3 
postage

All items plus 15% sales tax unless 
otherwise marked Prices subject to 
change without notice
All orders plus packing and freight $2 
small items $5 large and heavy parts 
Registration and insurance extra

6.800MF
10.000MF
10.000MF
10.000MF
22.000MF
22.000MF
33.000MF
68.000MF

100.000MF

16V
16V
25V
40V
25V
40V .
16V
16V .
10V

$ 
$ 
$

5
7
8

$10 
$10 
$18 
$10

. . . $17
$17

DIP PLUGS
Ideal for use with flat 
ribbon cable or to 
mount components on 

14 pm $0.56 
16 pin $0.58

24 pm $0 94
40 pin $2.00

Spectrol model 534 'A" shaft
Price 9 $675

50R. 100R, 200R.
500R. 1K. 2K. 5K.
10K. 20K. 50K. 
100K

240V

810
(« 10A
820

20A

10 TURN POTENTIOMETERS
Stock resistance values

10 + values may be mixed $5.75

MULTIDIALS

Dials to suit 10 T Pots 
Model 21 1.8" dia 
Model 16 .9" dia 
Model 18 1" x 1.75” dia

$ 9.50 
$8 50 
$16.50

POWER TRANSFORMERS
SPECIALLY DESIGNED FOR 

. MICROCOMPUTERS
See Feb 1979 EA for full details
Good regulation Electrostatic shield
SE 
8V 
SE 
8V 
SE 
8V

805
(a 5A 2x15V (« 1A $16.50

2x15V & 1A

15V &
15V («

1A
3A

$19 50

$2950

Gold Plated 
WIRE WRAP PINS

Per Hundred
WWT 1 Slotted Head
WWT 2 Single Sided
WWT 3 Socket Head
WWT 4 Double Sided

COMPUTER 
COOLING FANS

Sprite fan 3W square 
110V.......................
240V

$5 
$5

$15 
$5

$24.50

Muffin fan 4 %” square 
110V $26.50

$26 50 
$24.50

Range of larger fans available Send for 
details___________________________________

STEWART ELECTRONICS
33 SUNHILL ROAD, MT WAVERLEY 314b 
Phone (03) 277 0622
Bank Card Accepted. Mon.-Fri. 9am-6pm 

Sat. 9am-12noon
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Give your computer
an RS-232C interface
Many printers, video terminals and other peripherals are designed 
to communicate with the computer via an RS-232C interface. This 
article gives you a quick rundown on the RS-232C standard, and 
shows how you can provide your home computer with this sort of 
interface at low cost.

by JAMIESON ROWE
What do you know about the RS- 

232C interfacing standard for data 
communication? Perhaps not too 
much, although most computer 
hobbyists and personal computer 
owners have probably seen references 
to it in advertisements for high speed 
printers, video terminals and other 
fancy peripheral devices. But you won't 
find much about it in textbooks.

Perhaps you've gained the 
impression that RS-232C interfacing is 
fairly complicated, and not suitable for 
small microcomputers. Or you might 
think that you can't make use of a 
printer or terminal designed for RS- 
232C interfacing, because it would be 
too hard to connect to your 
microcomputer. If either is the case, 
you're in for some good news.

The fact is that in the form you'll 
normally meet it, RS-232C interfacing 
is really quite straightforward. Not 
only that, out you can provide your 
microcomputer with a basic RS-232C 
interface very easily and at low cost. In 
this article we're going to tell you how 
it's done, so read on.

First of all, iust what is an RS-232C 
interface? Well, it's a set of connections 
between two pieces of equipment, 

designed to allow them to 
"communicate" by exchanging data — 
numbers, messages and so on. 
Moreover it's a set of connections 
which allow the exchange of data 
according to the specifications set 
down in Standard RS-232C, published 
in August 1969 by the Electronic 
Industries Association (EIA) in the 
United States.

As a lot of things have happened in 
electronics since 1969, the RS-232C 
standard is now regarded as obsolete. 
The EIA has brought out later 
standards, like RS-449 (October 1977), 
which allow better use to be made of 
modern technology. But a lot of lower- 
speed data communication still 
conforms to the basic RS-232C 
standard, and a lot of modern 
equipment is made to work at the 
lower speeds. So from the practical 
point of view, RS-232C is still quite 
current.

Basically, RS-232C covers "serial" 
data communication — where the code 
bits making up the characters of the 
message are all sent one-by-one over a 
single circuit. This is in contrast with 
"parallel" communication, where each 
of the bits of the characters is sent on a 

separate circuit (although the 
characters themselves are still sent one 
after the other).

Although the full RS-232C 
specification covers both synchronous 
and non-synchronous or 
"asynchronous" communication, most 
of the RS-232C interface circuitry you 
are likely to come across will probably 
be designed for asynchronous 
operation.

All this means is that each group of 
code bits representing a letter, numeral 
or other character in the message is 
proceeded by a "start" bit, whose
purpose is to tell the receiving end that 
a new character code is arriving. At the

FIG. 1 : BASIC RS-232C CONNECTOR SIGNALS
TABLE 1: The basic RS-232C electrical specification

Communication rate 0 — 20,000 bits per second

Driver output voltage levels, 
maximum no-load

-25V logic 1
+ 25V logic 0

Driver output voltage ranges for loads 
between 3k and 7k ohms

logic T: -15V (7k) - -5V (3k)
logic 0: +15V (7k) — +5V (3k)

Driver output current, short-circuited 500mA maximum

Driver output impedance with power off 300 ohms minimum

Maximum driver output slew rate 30 volts per microsecond

Receiver input resistance 7k ohms maximum, 3k ohms minimum

Effective receiver input capacitance 2500pF maximum

Maximum receiver input voltage range -25V to +25V

a brief pause between characters to 
allow for any timing differences 
between the sending and receiving 
ends.

At this stage, those of you with hobby 
computers may well be wondering how 
an RS-232C interface compares with the 
familiar "20mA current loop" interface, 
which your system probably has at 
present. What is the difference?

The main difference is that the RS- 
232C system uses voltage levels to 
represent the two digital truth values, 
rather than current levels. The digital 1 
or "mark" level is normally represented 
by a negative voltage level, while 
digital 0 or "space" is represented by a 
positive voltage level.

The voltage levels are not given
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QCromemco COMPUTER SYSTEMS
TOMORROWS COMPUTERS NOW

ADAPTIVE ELECTRONICS NOW OFFERS THE SUPERB RANGE OF CROMEMCO COMPUTER 
SYSTEMS, PERIPHERALS AND SOFTWARE, INCLUDING SOFTWARE SUPPORT AND 

PROFESSIONAL HARDWARE BACK-UP.
SYSTEM THREE FEATURES
• Fast Z-80A microprocessor
• RAM expansion to 512k Bytes
• 2 or 4, 8 inch disc drives
• 21 slot S-100 bus
• Printer interface
• RS-232 or 20mA serial interfaces
• Excellent service accessnf ADAPTIVE

I La ELECTRONICS P/L

COMPREHENSIVE SOFTWARE SUPPORT
• Disc operating system (CP/M compatible)
• 16k disc extended BASIC
• Multi-user BASIC
• COBOL compiler
• FORTRAN IV compiler
• Z-80 macro-assembler
• Word processing and Data base management

77 Beach Rd, SANDRINGHAM, Victoria, 
Australia 3191

Telephone (03) 598 4422. Telex 35666

SPECIFICATIONS Features:
• High speed printing 165 cps full logic bidirectional
• Letter quality printing 90 cps lull logic bi 

directional
• Adjustable tractor feed« 15' forms width)
• Paper feeds from front or bottom center
• User adjustable platen
• Forms length from 1 to99 lines. 15 ips slew rate
• Auto-reversing, re-inking ribbon
• LSI Hydra Ballistic« printhead 9 wire. 12x9matrix
• Line spacing 6 lines per inch
• Power save circuitry turns off the tan and motors 

shortly after printing stops and re-energizes them as 
new characters are received reducing noise and 
power consumption

—— . —s— _ „ —. —. —. . 799 DANDENONG ROADrnkCRDCQITIPUTERS SSSJSi Telephone =211 8855 2118344

Controls:
• Lighted Power On switch
• FORMS Override allows printing to bottom of last 

form after the out ol paper switch has been acti 
vated

• ADJUST UP ADJUST DOWN provides vertical 
forms positioning

• LINE FEED advances the paper at the slew rate
• FORM FEED advances the paper to next top ol form
Functional with optional controller card only
• ON LINE OFF LINE
• RESET reinitializes the controller card
• SELECT De select with LED indicator
• TEST causes the printer to go into a self test mode 

printing a rotating character pattern

Software Routines
• Full 96 ASCII character set lower case with de­

scenders
• Two type fonts high speed and letter quality, soft­

ware controlled automatic speed change
• Expanded characters
• Underlining
• Programmable vertical and high speed horizontal 

tabs
• Selectable left margin
• Complete dot control graphics (60 x 72 dots/inch)
• Easy custom character installation
Physical:
• Selectable primary voltage (110-240 VAC. 50-60 Hz)
• Dimensions 27 5 x 19 x 9 25 inches (60 x 47 x 23 

cms). Weight 48 lbs (22 kgs )
Optional Interfaces
• RS 232 serial or ASCII parallel controller
• S 100 buss I/O card
• S-100 buss I/O card with memory
• Apple computer I/O card with HI RES screen dump
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TRANSMIT DATA TTL INH = MARK (1) L = SPACE (0)
RECEIVED DATA TTL OUT H = MARK (1) L = SPACE (0)

+ 12V

-12V+ 5VI MC1489/4, UDS1489/4

OPTIONAL TO ADJUST SLEW RATE TO 30V/ms

FIG. 2 : TTL/RS-232C INTERFACE USING 1488/1499 ICS
nominal values, because in practice 
they will vary somewhat due to 
component tolerances and line voltage 
drop. Instead the RS-232C standard 
simply specifies the limits of the range 
in which each voltage may vary without 
causing error. So a digital 1 may be 
represented by any voltage between 
-5V and -25V, while a digital 0 may be 
represented by any voltage between 
+ 5V and +25V.

Note that it is not necessary for the 
voltage levels for 1 and 0 to be 
symmetrical with respect to signal 
ground. The only requirement is that 
each level remains inside its specified 
range. So a signal swinging between 
-12V for "mark" and +5V for "space" is 
quite acceptable, although the +5V 
level would be regarded as marginal.

A number of other electrical 
parameters are also specified in the RS- 
232C standard, as shown in Table 1. An 
important point is that the RS-232C 
specification is only intended to cover 
data communication rates up to 20,000 
bits per second, which is loosely 
equivalent to 20 kilobaud.

Notice that the output impedance of

Typical connectors used for RS-232C interfacing. In front is a standard DB-25S 
socket, while at right is the matching DB-25P plug for a conventional cable. At left 
is a compatible plug which crimps onto ribbon cable. (Courtesy Radio Despatch 
Service)

PROTECTIVE GROUNDTRANSMIT DATA
RECEIVED DATASIGNAL GROUND

also specifies theinterface. It

RTSCTSRLSDDSRDTR

an RS-232C driver circuit is not 
specified as such, in the active 
condition. Rather it is given indirectly, 
by such parameters as the output levels 
for loads between 3k and 7k, and the 
maximum short-circuit current.

The maximum effective receiver 
input capacitance of 2500pF also 
includes cable capacitance, by the way.

Why does the specification give a 
maximum slew rate for an RS-232C 
driver? Simply because it is designed to 
minimise cross-talk in multiwire cables. 
The slower the voltage transitions, the 
lower the potential cross-talk.

Along with the electrical 
specification given for individual 
signals, the RS-232C standard also 
defines some 21 possible connections 
or “interchange circuits", which may 
be included in a standard RS-232C 

corresponding pin numbers for each 
one, on the accepted connector for RS- 
232C communication: a 25-way 
"Cannon"-type connector, type 
number DB-25 or equivalent.

By definition, any piece of 
equipment provided witn an RS-232C 
interface is fitted with a DB-25 socket. 
Any two or more devices fitted with 
such sockets are interconnected by 
cables fitted with a matching plug at 
each end.

Don't let those 21 defined 
connections worry you. Many of them 
are quite esoteric, being used mainly 
for secondary control functions when 
devices like modems are involved, 
connected to the switched telephone 
network. You can generally forget 
them for simple one-way or two-way 
asynchronous communication between 
a computer and its peripherals.

The main RS-232C connections you 
are likely to come across are shown in 
Fig. 1, along with their standard DB-25 
pin numbers. Even here quite a few of 
the connections shown are used only 
when the interface involves 
"handshaking".

In fact most of the time you will 
probably only have to worry about 
three connections: those associated 
with pins 2, 3 and 7.

Pin 7 carries the signal ground, the 
reference against which the other 
signals are compared.

Pin 2 carries transmit data, or data 
leaving the equipment via the RS-232C 
socket.

Pin 3 carries received data, or data 
arriving at the equipment via the RS- 
232C socket.

These would be the only connections 
you will normally require for a simple
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HOW TO GIVE YOUR COMPUTER AN RS-232C INTERFACE ...

RS-232C asynchronous interface 
between a computer and a video 
terminal, for example, although you 
might also want to use pin 1 to inter­
connect the chassis earths of the two 
pieces of eauipment.

Note that the cable used to 
interconnect between the two RS-232C 
sockets must have a crossover, so that 
pin 2 at each end is connected to pin 3 
at the other. So the socket on the 
terminal will have keyboard output 
data leaving via pin 2, and display input 
data arriving on pin 3. Similarly the 
computer socket will have data from 
the terminal arriving on pin 3, and data 
going to the terminal leaving on pin 2.

For a simple one-way interface 
between a computer and a printer, you 
will probably only need two 
connections. Tne computer output 
socket would have transmit data fed to 
pin 2, along with its reference earth in 
pin 7. The printer input socket would 
accept the data via pin 3, again using 
pin 7 for the reference earth.

What about the other connections 
and signals shown in Fig. 1 — can you 
just ignore them? In many cases, you 
can. However, if you are ever likely to 
be connecting to a piece of equipment 
which makes use of some of the 
handshaking signals, it is possible to 
interconnect some of the pins so that 
the signals are simply fed back to the 
other end. This "fools" the equipment 
at the other end into thinking that your 
equipment is responding normally.

To do this you connect the "Request 
to send" (RTS) input on pin 4 to the 
"Clear to Send" (CT^) and "Received 
Line Signal Detector" (RLSD) outputs, 
on pins 5 and 8 respectively. You also 
connect the "Data Terminal Ready?" 
(DTR) input on pin 20 to the "Data Set 
Ready" (DSR) output on pin 6.

An alternative scheme is simply to 
ignore the RTS and DTR inputs on pins 
4 and 20, and tie the CTS, DSR and 
RLSD outputs (pins 5, 6 and 8) to a 
positive voltage between 4-5V and 
+ 15V, via a 330 ohm resistor. This sets 
them permanently in the "true" or 1 
state, because the logic convention 
used for RS-232C control signals is the 
opposite of the convention for data 
signals.

So much for the basics of RS-232C 
interfaces in general. Now let's look at 
how you can provide your 
microcomputer with a practical 
interface, so that you can hook it up to 
an RS-232C terminal, printer or other 
device.

The approach that is generally taken 
by commercial designers is to make use 
of special RS-232C driver and receiver 
ICs, as shown in Fig. 2. The most 
commonly used driver IC is the 
MC1488 (Motorola), or its equivalent 

DS1488 (National Semiconductor). Both 
devices are quad TTL-to-RS-232C 
translating buffer/drivers, so you only 
need a quarter of the device for each 
RS-232C output socket.

In order to limit the slew rate of an 
MC1488/DS1488 driver to the specified 
30V/us, it should see an effective 
capacitance of around 400pF shunting 
the line and load. As the lines used 
between a microcomputer and its 
peripherals will usually be quite short, 
this suggests that a 390pF capacitor 
should be added as shown. However, as 
cross-talk is unlikely to be much of a 
problem with short lines in any case, 
the capacitor may be regarded as 
optional.

The drivers in an MC1488/DS1488 are 
inverting, so that they automatically 
produce the correct RS-232C data 
signal polarity from a positive-logic TTL 

input, as shown. This means that the 
driver input can be fed directly from 
either the TSO (transmit serial out) 
output of a UART or ACIA device, or 
the FLAG output of a microprocessor 
chip itself.

The most commonly used receiver IC 
is the MC1489 (Motorola) or the DS1489 
(National Semiconductor). These are 
again quad devices, with four Schmitt 
trigger type RS-232C-to-TTL receivers 
in one package. So as before you only 
need a quarter of a device for each RS- 
232C socket.

The receivers in an MC1489/DS1489 
are again inverting, so they take the RS- 
232C data signal polarity and 
automatically produce a positive-logic 
TTL output signal as shown. The signal 
from the receiver is thus suitable for 
feeding directly to either the RSI 
(receive serial input) of a UART or 

ACIA device, or the SENSE input of a 
microprocessor chip.

As you can see Fig. 2 also shows the 
recommended connections for the 
RTS, CTS, RLSD, DSR and DTR control 
pins.

If you want to provide your 
microcomputer with a number of RS- 
232C interface sockets, then the 
arrangement shown in Fig. 2 is probably 
the easiest way of going about it. Don't 
forget that each interface will have to 
have its own computer port 
arrangements — which will probably 
mean a separate UART or ACIA device 
for each one.

You don't have to use special ICs like 
the 1488/1489 combination to produce 
a practical RS-232C interface, though. 
In fact if you only want a single 
interface for a printer or video 
terminal, it is probably easier and 

cheaper to use discrete circuitry like 
that shown in Fig. 3.

As you can see, no special parts are 
required. The receive side is very 
simple, using a single BC547 or similar 
general-purpose NPN transistor with a 
protective diode and two resistors. The 
transmit side is only a little more 
complex, with two low-cost transistors 
and a TTL inverter to allow driving by 
positive-logic input signals. If the 
transmit data is available in negative­
logic form (L-mark, H-space), the 
inverter is not required.

Note that to set the transmit output 
slew rate to the specified 30V/us, there 
should be an effective line shunt 
capacitance of around 2200pF. As 
before this can be regarded as optional.

What if your computer is already 
provided with a 20mA current loop

Continued on page 139
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Q Fairchildls Big Four«

FAIRCHILD

More and more industrial 
manufacturers are using our 
four most popular standard 
Large Area LCD displays. 
In digital panel meters, scales, 
testing equipment, clocks and 
gasoline pumps.

They're your best choice 
due to glass-frit seals that 
provide reliability, long life 
and hermeticity.

And thanks to our new 
fully-automated factory, we 
can produce our big four in 
high volume at low prices.

So if you need Large Area 
LCDs, think Fairchild.
366 Whitehorse Road, 
NUNAWADING. VIC. 3131 
Telephone: 877 5444
F.A.I. Insurance Building, 
619 Pacific Highway, 
ST. LEONARDS. N.S.W. 2065 
Telephone: 439 5911
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Use your 2650 system
to generate random Morse!
Trying to learn Morse code? The best way is to have an obliging by RICHARD ROGERS, VK7RO 
“old timer” send you random groups of letters and numbers, so 4/439 Huon Road, South Hobart 7000 
that you don’t anticipate or “journalise”. For those lacking an 
obliging friend here is the next best thing — a program which turns 
your 2650 Mini Computer into a random Morse generator.

One of the common errors of 
beginners in copying Morse code is to 
"journalise", or write down the end of 
a word before it has been sent! 
Random code groups are an excellent 
practice material to help combat this 
tendency. Once you are able to copy 
random groups, plain language will 
seem easy. Also, with random code 
there are many more chances to hear 
the letters which occur infrequently in 
plain language.

The program described here was 
originally written for my Central Data 
2650 system, but the program as listed 
has been modified to suit systems using 
the Pipbug monitor program, like the 
EA 2650 Mini Computer.

The program generates five- 
character groups consisting of four 
letters and one figure, eg ZF90B 8JLUY 
etc, at speeds ranging from 3 to 25 
words per minute. The starting speed is 
selectable and the speed increases by 
one WPM every five minutes. The 
current speed is displayed on the VDU. 
Below 10WPM, the characters are sent 
at a 10WPM rate but the spaces 
between the characters are increased.

As written, the program generates a 
tone at the 2650 flag output. The tone 
frequency used is ignored by a 110 
baud VDU and nothing is printed on 
the screen during the morse output. I 
use a loudspeaker in series with a 1000 
ohm resistor, connected between the 
output of the flag buffer and earth, as a 
monitor.

The program may be changed to give 
a voltage suitable for controlling an 
external oscillator by changing the 
code at 04A3 from 76 to 74.

Some NOP's are provided within the 
program to facilitate the use of any 
other output port. For instance, the use 
bit 0 of output port D as tne tone 
output, the following code changes are 
required.
05EB change from C0 C0 C0 C0 to 04 00 
F0 Cd
049D change from 74 40 C0 C0 to 04 01 
F0 C0

At right is the full hex listing of the au 
dom Morse program. It starts at 0440. 

04A3^change from 76 40 C0 C0 to 04 00 

04AE change from 76 40 C0 C0 to 04 00 
F0 C0

The program may also be modified to 
generate five character groups of

044» 1F 05 E7 60 88 A8 
0450 A0 F0 68 D8 50 10 
0460 0C 04 84 C4 E4 F4 
0470 4A 8C 54 00 00 E5 
0480 2B 3B 29 3B 27 3B 
0490 3B 1A D1 45 FE E5 
04A0 C0 3B 14 76 40 C0 
04B0 C0 C0 3B 03 FA 78 
04C0 D3 85 01 E5 17 1A 
04D0 D3 17 00 0? 01 02 
04E0 0D 0E 0F 10 11 12 
04F0 0A 24 3B 3C C8 20 
0500 3B 2E C8 13 C1 0D 
0510 A4 01 C8 02 1B 62 
0520 04 0A C8 75 0A 72 
0530 3F 04 BC 82 1A 03 
0540 07 06 0F 65 19 C1 
0550 01 88 07 E4 00 15 
0560 14 3F 02 B4 1B 77 
0570 25 00 07 11 75 01 
0580 01 A9 66 77 01 06 
0590 FB 64 09 57 75 FF 
05A0 4D 20 4D 4F 52 53 
05B0 0A 0D 30 33 20 2D 
05C0 53 54 41 52 54 49 
05D0 0D 00 0A 0D 20 20 
05E0 39 1D 00 1D 47 0F 
05F0 00 3F 05 5D 3F 04 
0600 B4 3B 57 D3 03 D0 
0610 02 B4 3B 46 8F 05 
0620 05 68 E7 1? 1D 00 
0630 A7 02 04 79 06 02 
0640 CF 05 69 0C 05 66 
0650 05 6C 04 89 CC 05 
0660 AD 0C 05 68 C1 D1 
0670 05 3D 06 37 3F 05

■¡ran- 0680 CD 05 68 E5 0A 1A 
0690 06 3F 02 69 1F 06 

mixed letters, figures and punctuation 
by changing 04F8 from 18 26 041A to Cd 
Cd 04 30.

My thanks to Ron Brown, VK7ZRO, 
for allowing me to test the program on 
his system.

90 40 28 D0 08 20 78 B0 48 E0 
C0 30 18 70 98 B8 C8 7C 3C 1C 
FC 56 CE E2 32 7A 86 94 B4 B6 
00 19 15 1A 0F 3B 2F 3B 2D 3B 
25 3B 23 17 3B 0F 3B 0D 3B 0B 
80 18 6C 1B 5A 06 00 74 40 C0 
C0 3B 0E FA 72 17 06 00 76 40 
17 04 5C F8 7E 17 09 14 0D 64 
02 05 00 C9 07 8D 64 D3 CD 64 
03 04 05 06 07 08 09 0A 0B 0C 
13 14 15 16 07 05 04 05 C8 29 
08 1E 18 26 04 1A C8 1B 0A 17 
64 43 CF 65 1A A7 01 14 08 06 
00 00 00 00 00 00 00 0» 00 00 
3B 08 C8 6E C1 0H 64 5D 1B 58 
E8 61 16 A8 5E 1B 77 3F 04 EA 
3F 04 75 3B 90 3B 8E FB 73 04 
C8 02 1B 63 00 04 00 0E 25 97 
01 E0 00 00 00 00 77 0E 08 79 
D1 B5 01 18 04 E9 6C 1A 06 77 
02 0E 45 6A [10 CE 65 6A 5A 77 
17 00 0A 0A 0D 52 41 4E 44 4F 
45 20 44 45 20 56 4B 37 52 4F 
20 32 35 20 57 50 4D 0A 0A 0D 
4E 47 20 53 50 45 45 44 3F 0A 
57 50 4D 00 E7 30 1E 00 1D E7 
17 76 40 75 FF C0 C0 C0 C0 06 
BC 12 1A 7A 3F 02 86 C3 3F 02 
D0 83 CC 05 68 3F 02 86 C3 3F 
68 CF 05 68 06 3E 3F 05 5D 0F 
1D E7 03 1E 00 1D E7 09 19 10 
82 FB 7D CC 05 5C 05 30 1B 1A 
CC 05 6A 0C 05 67 CC 05 6B 3F 
5C 0D 05 6B CD 04 9C D1 CD 04 
D1 81 CC 05 54 20 CC 05 5A 3F 
5D 0D 05 68 E5 19 18 02 85 01 
0A E5 14 1A 04 85 0C IB 02 85 
1 A
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REWARD
ACT AS OUR REPRESENTATIVE, PROMOTE OUR RANGE OF TEXAS INSTRUMENTS 

PRODUCTS AND EARN UP TO 25% COMMISSION ON EVERY SALE.
TI-59 Programmable Calculator, up to 960 progr. 
steps, up to 100 memories, over 175 functions, 
Solid State Software, Magnetic Cards, etc.
TI-58C Programmable Calculator, up to 480 progr. 
steps, up to 60 memories, constant memory 
feature, Solid State Software, over 170 functions.
PC-100C Printer for TI-58/58C/59, turns the 
calculator into high speed printing calculator 
that prints, lists, and traces your program.

SOLID STATE SOFTWARE for TI-58/58C/59 
Up to 5,000 program steps at your fingertip.

Electrical Engineering, RPN Simulator (converts 
HP Keycodes into TI-59 Keystrokes), Math 
Utilities, Business Decisions, Securities Analysis, 
Leisure, Surveying, Marine Navigation, Aviation, 
Real Estate, Applied Statistics.

PPX-59 Professional Program Exchange. 
PPX-59 Subscriptions are now available from 
Delta. Members will receive the PPX-59 Soft­
ware catalogue listing more than 1,000 programs, 
first 3 programs are free, each extra program 
$3.00 plus we keep you informed on new soft­
ware announcements, programming hints etc.
TI-25 Powerful 52-function scientific calculator. 
Powers and Roots, Trig Functions, Parentheses, 
Hyperbolic Functions, Degree-Radian-Grad Con­
versions, Log and Statistical Functions, Memory, 
Constant, etc:
TI-30 STUDENT MATH KIT, an extraordinary 
value, all basic Functions, Parentheses, Power 
and Roots, Logs, Trig Functions, Memory plus 
224-page "The Great International Math on Keys” 
book.
TI-35 economical scientific calculator for stu­
dents and professional, all scientific functions plus 
statistical functions, etc.
TI-50 60-function scientific calculator with 
powerful statistical functions, and constant 
memory feature etc.
TI-55 advanced programmable slide rule calcu­
lator, with 10 memories, and statistical functions, 
with rechargeable batteries / charger and 140- 
page book etc.
BUSINESS ANALYST II, pre-programmed pow­
erful financial and statistical functions, plus 
special functions,
MBA Powerful programmable business calculator 
with statistical and financial functions plus 
288-page book "Calculator Analysis for Busi­
ness and Finance”, rechargeable batteries & 
charger free.
TI-PROGRAMMER provides conversions be­
tween octal, decimal and hexadecimal number 
systems, performs arithmetic in any of three 
number bases, a must for any programming 
professional, rechargeable batteries & charger

aea’ Your buying price.
Suggested Retail Price SALES TAX

PRODUCT EXEMPT PAID

TI-59 Calculator $349.50 $240.75 $269.25
TI-58C Calculator 165.95 115.69 127.39
PC-100C Printer 283.95 197.21 218.21
3 reels Thermal Paper 12.50 10.25 11.36
Solid State Software 35.30 28.80 32.10
Pakettes 9.10 7.46 8.27
40 Blank Mag. Cards 1 5.95 13.21 14.48
PPX-59 Subscription 18.00 16.10 16.10
TI-25 Calculator 35.95 24.83 27.68
TI-30 Student Pack 25.95 17.89 19.99
TI-35 Calculator 39.95 27.38 30.83
TI-50 Calculator 45.95 31.65 35.40
TI-55 Calculator 69.95 48.41 53.81
Business Analyst II 49.95 36.72 40.77
MBA Calculator 79.95 55.13 61.58
Tl-Programmer 69.95 48.41 53.81
Stop watch/Cal./Clock 44.95 30.68 34.73
TI-5025 Printer 89.95 61.50 69.45
TI-5225 Printer 166.95 141.75 128.70
TI-5230 Printer 399.95 274.65 308.40
Little Professor 19.95 13.84 15.34
Dataman 24.95 19.42 21.52
144 Page Texas Instruments Product Catalogue 
listing Calculators, Computers etc. $2.50

POST, PACK & INSURANCE $2.50 per Order

DELTA SCIENTIFIC PRODUCT DISTRIBUTION
RED BANK COURT, ST. ALBANS, VIC. 3021, AUSTRALIA Phone (03) 366 3742



a micro computer without
Sioo Bus compatibility

is like a coat
Xhanger without a

hook
The Exidy Sorcerer is a complete stand-alone 

microcomputer, needing only a video monitor or modified TV 
set to be up and running in full BASIC.

But the Sorcerer is more: change the plug-in ROM PAC " 
and it will communicate in other languages, add the S-100 
Bus expansion and have access to other manufacturer's 
peripherals - plus, plus. plus. The Sorcerer is a complete 
dedicated computer.

4- L1 . I -

NOTE!
ALL PRICES 

INCLUDE * 
. TAX!

Cat. X-1190 
8k Memory

«1095
16k Memory

*1250
P&P $5.50 per unit

bankcard Welcome 
here

FINANCE LIMITED

terms available
to approved applicants 
(personal shoppers only)^

FROM

.1095*
look at our prices for peripherals iV \ ’

fc™» Floppy dise----------  Ç-ITOHS-ioo 
Expansion 
Unit

Suits Sorcerer, 
Tandy TRS-80, 
Apple etc.

Why waste money on overpriced 
monitors? This famous make unit 
has large 30cm diag. screen plus it 
simply connects to your computer 
via an RCA socket. 240V AC or 12V 
DC operation.

X-1196

P&P $5 50

Vto other manufact­
urer’s peripherals with 
your Sorcerer & S-100
For the serious computer owner 
Contains powerful computer 
power supply plus buffer/interface 
circuit to protect the computer in 
case of damage to the S-100 
Plus many more benefits

X-3010

drives 
SINGLE

PRINTER

Micropolis single unit 
with 143k storage plus 
improved drive system 
Dual density & 
complete with all bits 
and pieces

DUAL 
DENSITY

DUAL
Micropolis drive with 
630k storage Takes 
hard centre diskette 
and comes with all bits 
and pieces

$1,000!!!
A fantastic dot matrix printer that uses 
inexpensive fan fold paper Upper and lower 
case with 125 character per second print speed 
and a one line buffer memory and lots more for 
LESS THAN $1,000!!!!!

QUAD 
DENSITY
X-3210 P&P $5 50

FANTASTIC VALUE 
FOR LESS THAN

DICK SMITH ELECTRONICS
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS



Adapt your D2 kit
to run CHIP-8 programs
How would you like to run CHIP-8 programs on your Motorola 
MEK6800D2 evaluation kit system? Here is a memory/video inter­
face circuit which lets you do just that. Build it and you can run just 
about any program written for the Dream 6800 or the RCA “VIP” 
systems.

by GRAHAM LEADBEATER*

Michael Bauer's excellent "Dream 
6800" computer project as described in 
the May-August 1979 issues has cap­
tured the imagination of many people, 
enabling them to experiment with a 
simple high level language like CHIP-8 
at low cost. However, there must be 
many people like myself who did not 
wish to build up a complete new com­
puter, as thfey already have a Motorola 
6800 D2 kit. If you're in this position, 
you may be interested in how I 
modified my D2 kit to run CHIP-8.

When we look at the problem of 
adapting Michael's interpreter program 
to the D2, everything drops into place. 
We already have a Monitor Program (J- 
Bug). We have the cassette interface 
and we have the keypad. Once we 
remove the software associated with 
these things from the CHIPOS PROM 
we will have plenty of space for 
program changes. We also have a 
PROM socket located at COOO to take 
our new program.

We will need a 50Hz interrupt input 
for the timer and an audio "bleeper". 
These are easily connected to the D2 
kit's "User" PIA located at 8004-5.

What we don't have is a block of 
memory at 0200 for storing CHIP-8 
programs, and a video interface. These 
are best built on a separate board 
designed to plug into the 86-pin "Exor- 
cisor" bus as is the kit itself.

The prototype was hand-wired on a 
piece of matrix board for development, 
out to make a good job of it, an 
Exorcisor-compatible, wire-wrap 
board, available from Pennywise 
Peripherals, is recommended. Fig 1 
shows the connections. Whether you 
use a card cage or just two sockets 
wired together is up to you.

The D2 kit comes with 256 bytes of 
memory in two 6810s with sockets 
provided for another 256 bytes. The last 
address used is 01FF but images extend

to 1FFF because of incomplete address 
decoding. It would be possible to make 
our new memory start at 0200 but since 
2114's are the cheapest way to make 
memory and since they come in 1K 
blocks, the decoding becomes a bit 
fiddly if they are not located on the 1K 
boundaries. It was decided to make a 
board which would allow for memory 
expansion and occupy the address 
range 0000-1FFF, containing up to 7K of 
2114s for general purpose memory and

• •+ 5V< 2 • • > + 5Vb • • J4 0 05 o oR/W 6 • • VMA7 0 0 H8 o • 029 o 0 K10 o 0 L-12V 11 • • M -12V12 o 0 N13 0 0 P1« o 0 R15 o O S+12V 16 • • T +12V17 0 0 U18 o o V19 o 0 W20 o 0 X COMPONENT -►SIDE OF BOARD21 o O Y22 o o Z23 o o * SOCKET SEEN FROM24 o 0 § WIRING SIDE-5V 25 • o c26 o o D27 o o E28 o o FDÏ 29 • • H 03D5 30 • • J 07DO 31 • • K D2D4 32 • • [ D6A15 33 • • M A14A12 34 • • ft A13A11 35 • P A10A8 36 • • R A9Ai 37 • • S A6A4 38 • • T A5A3 3S • • U A2A0 4C • • V A1ñ • •GND< 4 • • X > GND1« • • vj

256 bytes in 6810s dedicated to the 
video display.

The idea is to remove the 6810s from 
the D2 Kit and open up the bottom 8K 
of memory for off-board expansion as 
described in the kit handbook. The 
6810s can now be used in the new 
board.

It is suggested that you build a board 
with 1K of memory (two 2114s) for a 
start but leave space for another 12 ICs 
which can be added later if you have 
the inclination and the money. Note 
that CHIP-8 is limited to the first 4K 
anyway. The Video RAM can be used as 
ordinary memory when not running 
CHIP-8 (just switch off your TV set).

Fig 2 shows the circuit. This looks a 
bit of a monster at first glance, but it is 
really fairly straightforward. Note that 
the Video RAM is permanently enabled 
and is connected to the data bus via tri­
state transceivers (ICs 19 and 20). The 
signals to separately enable their sen­
ding and receiving sections are derived 
from the VRAM decoder output and 
the R/W and 4>2 lines.

The video circuitry calls for some 
comment. It was decided not to halt the 
processor while the picture is scanned, 
as the D2 Kit has a slow clock to start 
with (614.4kHz). Instead, the address 
lines to the Video RAM are normally 
driven by the scanning counters but are 
switched over to the processor address 
bus whenever this part of memory is 
accessed. This is done with the 74LS157 
devices. The 74LS157 is a quad 1-of-2 
data selector and can be likened to a 
relay with four sets of changeover con­
tacts (but a bit faster). Two of them 
switch the eight low-order address 
lines. (ICs 11 and 12). The Video RAM 
looks just like ordinary memory to the 
processor. The picture is blanked 
whenever this RAM is accessed.

Since we don't have to compromise 
between picture size and processor 
thru-put, tne picture has been enlarged 
to better fill the screen. Each dot is now 
0.667us wide and six lines high.

The theory of operation remains the 
same, only the figures have been 
changed to protect the innocent!

We start with a 3 MHz oscillator, 
the output of which is divided by two to

OVERLEAF: The complete circuit tor 
the author's memory/video Interface, 
which lets you run CHIP-8 programs.*16 Ellison Street, Ringwood, Victoria 3134 FIG. 1 : RELEVANT CONNECTIONS TO THE MOTOROLA BUS
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DUAL
NEW PRODUCTS

"THE SI00 BUS STOP”
S100 16K STATIC RAM KIT SI00/6800 CHASSIS

16K, 2114. Low Power 1 2 Amps Iyp. for 16K. 300 or 
450nS. 4K addressing, 4K write protect switches. 

Cromemco bank select, wait states plated thru holes, 
solder mask See FEB E T.l project for details. 
Assembled and tested $380.00 $5 00 P&P Reg. mail 
Kit price $315.00

UV EPROM ERASERS

New product range LEE/T 1 5W tube 120 min. timer 
up to 40 eproms will erase in 10/15 min. Model 

MEE/T 8W tube— 120 min timer up to 10 eproms 
— will erase in 20/30 min Model MEE is the same as 
MEE/T but with no timer All erasers have safety cut out 
switch
PRICE LEE/T $105 00. MEE/T $93 50. MEE $74.00
P&P $3 00____________________________ ____

11 Slot back plane, 15 amp. power supply, fan, key 
switch, bench mount, rack mount, fully card guided, 
anodised alum. 5 sockets in basic unit.

S100 Rack Kit $306.00 Assembled . $406 00
S100 Bench Kit $345.00 Assembled $445.00
6800 Rack Kit $331 00 Assembled $43100
6800 Bench Kit $370 00 Assembled $470.00
6800 Power Supply 5V at 10 amps, + 12V at 2 amps 
S100 Power Supply 8V at 15 amps, + 16V at 2 amps

9 Parallel Ports (programmable) 2 Serial Parts TTY 
RS232 or TTL Baud rate generator 9600 to 75. full ad 
dress decoded low power buffers, plated thru holes, 
solder mask.
KIT PRICE $189 00. P&P $3.00 ASS PRICE $225.
Dual serial port version.______ _____

DISC DRIVES

I S100 16K Eprom Board Kit $98.00
S100 Z80 4 MHz CPU Board Kit $156.00
S100 Floppy Disc Controller Kit $165.00
S100 Double Density Disc Controller Kit $325.00 
S 1 00 2708/27 1 6 Programmer Kit $175.00
S 1 00 2 7 08/27 1 6 Eprom Board kit $115 00
S100 11 Slot Back Plane $36 00
Extender Termination Board $70.00
S100 Sockets $8 00
S100 Wire Wrap Board $28.50
S100 Extender Board Kit $33.00
Number Cruncher Kit-(MM57109) $49 50
SBC 100 Single Board Computer $260.00
S100 80 x 24 Video $330.00

Shugart SA400 Mini $375.00
Shugart SA801» $650
Remex 4001 Double Sided $750.00
6800 PRODUCTS
6800 11 Slot Back Plane $36 00
6800 11 Slot Chassis (Basic Rack) $175.00
6800 Extender Board Kit $33 00

2708 EPROMS (ceramic)
450nS. guaranteed quality $12 00
2716 Eproms (single supply) $47 50
2114 RAMS Low Power Hitachi, Super Rams 
450 NS $7 50
300 NS $8 50
Send 60c in stamps for computer printout catalogue 
for full production information and price list.
All products Aust, made and ex-stock (almost).
Dealer enquiries welcome.

ELECTRONICS [S
BUILT AND TESTED

Give name, number, expiry 
date and signature. For mail 
order sales.

P.O.A.

S.M. ELECTRONICS
10 STAFFORD CRT. DONCASTER EAST, VICTORIA. 3109

ALL PRICES ADD 15% S.T. IF. APPLICABLE
BOX 19 DONCASTER EAST, 3109.
PHONE (03) 842 3666, 842 3950.
TELEX AA37213

Dealer A C T. 81 5011
SYD 661 9237.

AIM 65 7
ELECTRONICS ROCKWELL AIM 65

AIM 65 is fully assembled, tested and warranted. With the 
addition of a power supply, it's ready to start working for you 
AIM 65 features on-board thermal printer and alphanumeric 
display, and a terminal-style keyboard. It has an addressing 
capability up to 65K bytes, and comes with a user-dedicated 
1K or 4K RAM. Two installed 4K ROMs hold a powerful 
Advanced Interactive Monitor program, and three spare 
sockets are included to expand on-board ROM or PROM up 
to 20K bytes. (4K assembler, 8K basic optional). An 
Application Connector provides for attaching a TTY and one 
or two audio cassette recorders, and gives external access to 
the user-dedicated general purpose I/O lines. Also included 
as standard are a comprehensive AIM 65 User's Guide, a 
handy pocket reference card, an R6500 Hardware Manual, 
an R6500 Programming Manual and an AIM 65 schematic.

AIM 65 1K RAM $525 TAX PAID 
4K RAM $570 TAX PAID 
8K BASIC IN ROM $125 
4K ASSEMBLER IN ROM $100 
CASE TO SUIT $75

i|jl bankcard

welcome here

TWO LOCATIONS: 77 Edgeworth-David Avenue, Hornsby NSW 2077; 
Shop M17, Level 3 Northgate, Hornsby NSW 2077 
Telephone: (02) 487 3111. Lutili PTY 

LTD
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$ THE LOGIC SHOP
PTY. LTD.

Discount shopping for your
professional Microcomputer
and terminal requirements

CHIP-8 FOR THE D2

produce the dot clock. This is divided 
by eight to give the load pulse to the 
shift register. These divisions are per­
formed by IC22. IC23 now divides by 12 
to produce the line sync frequency of 
15625Hz. The pulses from the first stage 
of this counter are 5.3us wide which is 
near enough to the required 5us line 
sync pulse. The 64us per TV line is 
equivalent to 96 dots, but we only want 
64, the remaining 32 represent the 
horizontal blanking period. Gating is 
arranged to put the line sync pulse in 
the middle of this period to centre the 
display in the screen.

To give square dots we would need 
5.3 lines per dot, which is a bit hard to 
do; so we will settle for six. Line sync 
pulses are counted by IC26, which 
divides by six. Unfortunately we can't 
use the first stages of the 4040 (IC27) as 
we could if dividing by four or eight. 
The outputs from the first five stages of 
the 4040 provide the addresses for the 
32 rows of dots. The 312 lines per TV 
field represent 52 rows of dots so IC27 is 
reset on the count of 52. We only want 
32 rows so the sixth stage is used to 
provide vertical blanking for the 
remaining 20. The vertical sync pulse 
is positioned in the middle or this 
blanking period, ie at 42.

The 3 MHz oscillator features‘USER’ PIA

B’ PORT 8006 8007

A’ PORT 8004 8005

OPB0-OPB1-OPB2-OPB3-OPB4-OPB5-OPB6-OPB7
I-OCB1-OCB2
I-OPA0-OPA1-OPA2-OPA3-OPA4-OPA5-OPA6-OPA7
I.¿CAI. 20ms TIMER INPUT

IC IDENTIFICATION
IC 1 74LS367 IC15 74LS10
IC 2 74LS367 IC16 74LS20
IC 3 74LS367 IC17 6810
IC 4 8T26 IC18 6810
IC 5 8T26 IC19 8T28
IC 6 74LS27 IC20 8T28
IC 7 74LS00 IC21 74LS00
IC 8 74LS155 IC22 74LS93
IC 9 2114 IC23 74LS93
IC10 2114 IC24 74LS221
IC11 74LS157 IC25 4014 B
IC12 74LS157 IC26 74LS93
IC13 74LS04 IC27 4040B
IC14 74LS02

reliable starting and adequate stability. 
Keep all leads as short as possible. If 
you have a 3 MHz crystal it can be 
connected as shown dotted, omit the 
trimmer and change the 180pF to 
150pF. IC21 must be a 74LS00.

I estimate the cost of the ICs to be 
around $60 ($75 if you include the 
2708).

The 8T28s could be replaced by three 
74LS367s or any other non-inverting tri- 
state buffers.

The buffers on the address bus (ICs 1, 
2 & 3) could possibly be omitted but I 
consider the few dollars that they 
represent to be a good investment to 
reduce bus loading in big systems and 
to keep MOS inputs off tne edge con­
nector.

Changes to the software are relatively

USE THIS SPARE PIN FOR 4800Hz

USER PIA CONNECTOR (WIRING SIDE)

COMPUCOLOR II

Up to 32K User RAM 
Eight-colour display 
32 lines of 64 char. 
5" Mini Disk Drive 
40 Tracks. 48 TPI

Low Cost LOGIC TLS 900

features: 
24 lines 
80 char, per line 
Transmission rates 75-19, 200 Bd. 
96 char. ASCII Upper & Lower Case 
12” Monitor

DECwriter ©Terminals
LA-34, LA-36, LA-180

I
II 4800Hz FROM U17-*- Ó-->PIN13 iCONNECT TO SPARE PIN
I
I
I
I L
I + 5V-- O- *-
I 
I G ND-- O-

features:
10 or 30 char. p.s.
132 char, per line
Type Font: — 9x7 Dot Matrix 
Switch-selectable parity

“retail saving on 
professional products"

$ THE LOGIC SHOP 
PTY. LTD.

212 High St. PRAHRAN VIC 
3181. Tel 51 1950

91 Regent St. Chippendale 
NSW 2008 
Tel: 699 4910

(R) Registered Trade Mark 
of Digital Equipment Corp.
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CHIP-8 FOR THE D2

minor until we get to the keypad 
routines. The D2 keypad cannot just be 
read like the DREAM, it must be scann­
ed and decoded. Unfortunately there 
are few subroutines accessible in J-Bug 
for this purpose, so we must provide 
our own.

The PIA initialisation subroutine at 
C287 is no longer needed. A new 
Keypad Input Subroutine (KF.YINP) is 
now located at C287. It makes use of 
some minor subroutines and the look­
up table of key values in J-Bug. A new 
GETKEY subroutine follows at C2C4 
(the same address as the old one). It is a 
bit simpler since we don't need the 
function key. Tone generating sub­
routines follow at C2DA and the new 
interrupt service routine is located at 
C2F6.

To run CHIP-8 we use the monitor to 
enter at C300. A set-up routine is 
located here which writes the start ad­
dress of the interrupt service routine 
into the J-Bug pseudo IRQ vector at 
A000-1. Then it initialises the 
timer/tone PIA at 8004-5, clears the in­
terrupt mask and jumps to the start of 
the CHIP-8 mainline at C000.

Nearly a quarter of the 2708 PROM is 
left over and could be used for exten­
sions to CHIP-8.

The only requirement for the timer is 
a 50Hz signal into the CAI lead to the 
PIA but it must be an accurate 50Hz if 
the computer is to be used for serious 
timing applications or even if you just 
want to "write" a digital clock. The 
50Hz could simply come from the 
mains and the bleeper need only be 
something that make a noise while CA2 
is low.

One approach is shown in Fig 3 
which uses the D2's crystal as the 
timebase and also provides the source 
of tone.

There is scope for ingenuity here. 
You could for example, pick otner fre­
quencies out of the divider chain and 
use the PIA outputs to select them. 
Resistors could also be switched in or 
out by transistors driven by the PIA to 
make a crude programmable 
attenuator.

With program control over frequen­
cy, amplitude and duration of tones, 
you could just about make your com­
puter talk to you. Machine code sub­
routines for this purpose could be 
stored in the empty space in the PROM 
and called via jumps in the accessable 
area.

In fact, a program to convert ASCII to 
speech could be the subject of an arti­
cle for the April issue of EA!

So there you are, D2 owners, the 
world of CHIP-8 is open to you. Happy 
programming!

In conclusion, the author would like 
to thank Michael Bauer for his patience 
on the telephone, explaining software. 

C000 8D 77 CE 02 00 DE 22 CE 
C010 DF 28 DF 14 BD C0 D0 96 
C020 2E DF 2A 96 29 44 44' 44 
C030 96 28 84 F0 08 08 80 10 
C040 CE 00 2F 08 4A 2A FC A6 
C050 C0 BA C0 Cl C0 C8 C0 EE 
C060 C0 97 C0 F8 C2 IF C0 D7 
C070 81 E0 27 05 81 EE 27 0E 
C080 8C ID 00 26 F8 39 30 9E 
C090 24 35 39 DE 14 6E 00 96 
C0A0 D7 14 DE 14 DF 22 39 DE 
C030 23 36 96 22 36 9F 24 35 
C0C0 39 96 29 91 2E 26 09 39 
C0D0 DE 22 08 08 DF 22 39 BD 
C0E0 Al DI 29 27 EB 39 C6 9E 
C0F0 20 33 96 29 93 2E 20 35

C100 D6 29 C4 0F 26 02 96 2F 
Cl 10 94 2F 5A 5A 26 0A 7F 00 
C120 5A 26 0A 7F 00 3F 90 2F 
C130 00 39 86 E0 97 2C 7C 00 
C140 FF 97 0D 39 07 Cl 79 0A 
C150 IE Cl 89 29 Cl 93 33 Cl 
C160 Cl 44 C6 09 A6 00 91 29 
C170 7E E0 8D EE 01 96 2E 6E 
C180 20 A3 97 20 39 16 7E C2 
C190 D7 26 39 CE Cl BC 84 0F 
C1A0 IE CE 00 08 DF 26 C6 05 
C1B0 03 79 00 IF 79 00 IE 4A 
C1C0 49 25 F3 9F E7 9F 3E D9 
C1D0 E7 DF 37 DF D7 5D F2 4F 
C1E0 C6 64 8D 06 C6 0A 8D 02 
C1F0 05 5C 90 0E 20 F7 E7 00

C200 DE 26 20 09 0F 9F 12 9E 
C210 0F 32 A7 00 08 7C 00 27 
C220 29 7F 00 3F DE 26 86 1C 
C230 37 DF 14 A6 00 97 IE 7F 
C240 74 00 IE 76 00 IF 5A 26 
C250 15 D6 2E CB 08 8D IE 96 
C260 08 33 5A 26 CB 39 16 E8 
C270 86 01 97 3F 39 96 2F 84 
C280 54 IB 97 ID DE 1C 39 7F 
C290 27 2B BD E0 DD CE 80 20 
C2A0 0A A6 02 81 20 27 16 68 
C2B0 El 00 27 0D 8C E3 EB 27 
C2C0 39 97 17 39 DF 12 8D BF 
C2D0 El 2F 26 FB BD E0 DD 96 
C2E0 04 D7 21 C6 35 F7 80 05 
C2F0 80 05 39 FF FF FF 7A 00

C300 8D 03 7E C0 00 CE C2 F6 
C310 01 C6 FF E7 00 86 3D A7 
C320 FF FF FF FF FF FF FF FF 
C330 FF FF FF FF FF FF FF FF 
C340 FF FF FF FF FF FF FF FF 
C350 FF FF FF FF FF FF FF FF 
C360 FF FF FF FF FF FF FF FF 
C370 FF FF FF FF FF FF FF FF 
C380 FF FF FF FF FF FF FF FF 
C390 FF FF FF FF FF FF FF FF 
C3A0 FF FF FF FF FF FF FF FF 
C3B0 FF FF FF FF FF FF FF FF 
C3C0 FF FF FF FF FF FF FF FF 
C3D0 FF FF FF FF FF FF FF FF 
C3E0 FF FF FF FF FF FF FF FF 
C3F0 FF FF FF FF FF FF FF FF

00 7F DF 24 DE 22 EE 00 
14 84 0F 97 14 8D 21 97 
44 8D 15 97 2F CE C0 48 
24 FA EE 00 AD 00 20 CC 
00 39 C0 6A C0 A2 C0 AC 
C0 F2 C0 FE C0 CC C0 A7 
Cl 5F DÓ 23 26 25 96 29 
39 4F CE 1C 00 A7 00 03 
24 32 97 22 32 97 23 9F 
30 5F 93 15 97 15 D9 14 
14 DF 26 39 30 9E 24 96 
20 E8 96 29 91 2E 27 13 
96 2F 20 F0 96 2F 20 F3 
C2 87 7D 00 13 27 07 C6 
DI 29 27 D0 20 D5 96 29 
8D 38 94 29 20 2F 96 2E

5A 26 02 9A 2F 5A 26 02 
3F 93 2F 24 03 7C 00 3F 
25 03 7C 00 3F DE 2A A7 
2D DE 2C 96 0D A3 00 A8 
Cl 7D 15 Cl 82 18 Cl 85 
DE 55 Cl FA 65 C2 04 CE 
27 09 08 08 08 5A 26 F4 
00 96 20 20 B0 BD C2 C4 
El 5F 93 27 97 27 D9 26 
08 08 4A 2A F3 EE 00 DF 
96 IE 84 E0 A7 04 09 86 
26 F7 5A 26 E3 39 F6 DF 
E7 CF F7 CF 24 9F F7 DF 
D6 DD F3 CF 93 4F DE 26 
C6 01 D7 0E 5F 91 0E 25 
08 39 0F 9F 12 8E 00 2F

26 34 CE 00 30 D6 2B C4 
5A 2A F6 9E 12 0E 39 D6 
97 1C C4 0F 26 02 C6 10 
00 IF D6 2E C4 07 27 09 
F5 D6 2E 8D 28 96 IE 8D 
IF 8D 0B 7C 00 2F DE 14 
00 AA 00 E7 00 1127 04 
IF 48 48 48 C4 3F 54 54 
00 18 BD E0 84 BD El 2F 
86 01 A7 02 BD El 3A 26 
02 20 Fl 16 4F CE E3 DC 
04 08 4C 20 F3 7C 00 18 
7D 00 18 26 F9 8D 10 3D 
17 DE 12 39 FF FF FF C6 
7D 00 21 26 FB C6 3D F7 
20 7A 00 21 7D 80 04 33

FF A0 00 0E CE 80 04 6F 
01 E7 00 39 FF FF FF FF 
FF FF FF FF FF FF FF FF 
FF FF FF FF FF FF FF FF 
FF FF FF FF FF FF FF FF 
FF FF FF FF FF FF FF FF 
FF FF FF FF FF FF FF FF 
FF FF FF FF FF FF FF FF 
FF FF FF FF FF FF FF FF 
FF FF FF FF FF FF FF FF 
FF FF FF FF FF FF FF FF 
FF FF FF FF FF FF FF FF 
FF FF FF FF FF FF FF FF 
FF FF FF FF FF FF FF FF 
FF FF FF FF FF FF FF FF 
FF FF FF FF FF FF FF FF

Here is the complete hex listing tor the author’s modified CHIPS interpreter, to 
suit the adapted mEK6800D2 kit. As you can see, almost a quarter of the 2708 
EPROM is left unused. ®
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ATTENTION ALL SORCERERS
TURN YOUR APPRENTICE INTO A MASTER WITH OUR 
TWIN 8” DOUBLE DENSITY WIZARD DRIVES.

For immediate connection to your S-100 expansion 
interface at less than $3,000.00 you can have the magic of 
1 megabyte on-line storage with industry standard CP/M™ 
operating system.

For larger spells this system is expandable up to 4 
megabytes!

You can soon give your sorcerer’s crystal ball the 
advantages of 3D Colour Graphics

Optional Hardware
• Memory expansion S-100 board
• Speech synthesis and recognition
• 240V device controller
• Additional I/O ports
• Hardware clocks

Optional Software
• Microsoft disk extension basic
• C-basic 2
• Fortran
• Cobol
• APL

• QSORT
• NADS
• Selector lll-CII
• CP/M™ Utilities 

SID, TEX, MAC
Others available on request

JOHN E ROSE
COMPUTER SERVICES PTY. LTD.

P.O. BOX 817 
CROWS NEST 
2065 
(02) 439-1220

AMA HOUSE 
33-35 ATCHISON ST 
ST. LEONARDS 2065 
TELEX AA27901

CP/M IS A REGISTERED TRADE MARK OF DIGITAL RESEARCH

ELECTRONICS Australia, December, 1979 95



Microcomputer 
News & Products

Melbourne’s Home Computer Show 
a roaring success

The Home and Small Business Com­
puter Show held in Melbourne in 
September continued the impressive 
growth seen at earlier shows. Total 
attendance over the four days was 17,- 
400, well up on the 14,000 who attend­
ed the May show in Sydney and the 
6000 who visited last year's Melbourne 
show.

Peter Alpar from 
Futuretronics puts 
the Bridge 
Challenger 
through its paces 
at the recent 
Melbourne Home 
Computer Show.

Some 2000 of those who visited the 
show were secondary school students, 
in official school excursion groups. This 
indicates the degree of interest being 
generated by computers at secondary 
school level.

Some 59 exhibitors had stands at the 
show, displaying the latest personal and 
small business systems as well as 

microprocessor based products for the 
mass consumer market. A program of 
seminars was also held on the second 
day, and these were well attended.

In the second round of the Australian 
Computer Chess Championships, the 
Fidelity Electronics Chess Challenger 
(marketed by Futuretronics) again 
proved itself superior to all competi­
tion. A door prize of a Dick Smith 
System 80 computer was won by Mr 
Disseldorp, Pascoe Vale, Victoria.

NEXT SHOW
The next Home and Small Business 

Computer Show is planned for 
Adelaide, in March. After that there 
will be the next Sydney show, to be 
held in the Westco pavilion at the 
Showgrounds, from May 22 to 25. 
Further details regarding both shows 
are available from the organisers, 
Australian Seminar Services, 190 Albert 
Road, South Melbourne 3205. 
Telephone (03) 690 3833.

DON’T BUY A 6809 CARD YET
FIRST CHECK OUT OURS

OTHERWISE YOU'LL BE SORRY!
The 6809 is the most advanced 8 bit microprocessor with many 16 bit operations. It deserves more than just being 

plonked on a PCB with the usual RAM. PROM. I/O and standard Monitor.
PP's 6809 Card has advanced memory mapping and protection hardware with a powerful Monitor to match.

No more worn out edge connectors — reconfiguration of 
hardware is done bv software, not by switching switches 
or swapping cards.
Plenty of addressing capability — 4 x 64K address spaces. 
Memory protection hardware — interrupts to Monitor which 
prints diagnostics.

• Supports proper operating system — system has priviledged 
control of memory map and I/O.

• Software controlled Baud rates.
• Motorola Exorciser compatible.

PP Pennywise Peripherals
19 Suemar Street. Mulgrave, Vic, 3170.
Phone (03) 546 0308.
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ONYX C8000

Computerland has announced the 
availability of the Onyx C8000, claimed 
to be one of the new generation of 
microcomputer systems and probably 
the most powerful microcomputer 
currently available. It sports many of 
the features normally considerea by 
the EDP industry to be essential in a 
business system: Memory parity, a full 
64K memory, run time monitor with 
start-up diagnostics, an "orderly shut­
down" routine, fully integrated 10 
megabyte hard disk (20cm Winchester 
technology), an integrated backup 
system with 12 megabyte cassette 
storage, and a comprenensive and 
powerful operating system (OASIS or 
PASCAL) with full complement of 
languages — BASIC, FORTRAN, 
COBOL and a full line of business and 
commercial applications packages.

The C8000 has three serial ports and 
one bidirectional parallel port. One 
serial port is programmable to support 
data communications and will interface 
with most synchronous and 
asynchronous modems. The 8-bit 
parallel port has six general-purpose 
control lines and can be programmed 
as either an industry standard (Cen­
tronics) printer interface or as a DMA 
controlled bidirectional port for con­
necting the C8000 to another com­
puter.

UPGRADES TO Z8000
The basic C8000 uses a Zilog Z80A 

microcomputer. However it can be up­
graded at any time by the addition of a 
16-bit Z8000 processor, a two-hour 
field conversion. This gives a system 
with either 256K or 512K bytes of RAM 
and the ability to support up to eight 
user terminals. The original Z80 board is 
not made obsolete by this upgrading — 
it becomes an intelligent file manage­
ment system for the Z8000 host 
processor.

Further information on the Onyx 
C8000 system is available from Com­
puterland, 55 Clarence Street, Sydney.

oô>
4*

MELBOURNE S BYTE SHOP
MELBOURNE: 17 ARAWATTA ST., CARNEGIE 3163.

PHONE: (03) 568-4022

SYSTEMS
MEMORY

INPUT/ 
OUTPUT

SPECIAL 
PURPOSE

HARDWARE

SOFTWARE

KILOBAUD

Z80, 8080, and 6800 based.

RAM _ 8, 16 & 32K
ROM — 4, 8, 16 & 32 utilizing 2708 or 2716.
5” mini floppy, 8” Persei dual floppy, 8" IBM 
compatible floppy; cassette; VDUs; Keyboards; 
printers; monitor.

Prototyping boards; digital to analog converters, 
data acquisition, PROM programmer, speech 
recognition, speech synthesizer, music 
synthesizer, interfaces built to your requirement.
Transformers (suited to S100 bus supply), bridge 
rectifiers, low profile IC sockets, special 
components, S100 sockets, guides and chassis.

BASICS, PASCAL, FORTRAN IV and COBOL, 
Macro Assembler, Assembler/Disassembler, 
Disc operating systems, Word processors, Inven­
tory, Data Base Management, Business Systems.

U.S. magazine — understandable for beginners, 
interesting for experts. New readers only send 
$3.00 for a copy now.

MICRONEWS 
CONTINUED

Send $1.00 tor quarterly newsletter per annum charge, and $5.00 for quarterly 
product and price updates.

MELBOURNE’S BYTE SHOP, P.O. BOX 156, CARNEGIE, VIC 3163
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News & Products
\/Opportunitv

Chips
three 
brand
new, 
fresh 
off the 
line chips 
designed to get
you into the market place fast....

How about a single chip Keyless Lock in a 14-pin 
DIP for around $2.63*. Package it your way. We'll 
even help you with a low cost keyboard to suit. 
Ask for LS7220.

2
A 14-pin Hi-in-Low fully adjustable Frequency Trip 
for Flow Meters, Tachos, Tone decoders or anywhere 
you need to keep track of pulse rates. Simple to use 
and only $5.89*.
We'll call it the FX 701P.

3
This Keyboard programmed Multi-step Timer even 
drives LEDs directly. At $6.90* WD55 is our latest 
opportunity chip.

• 100 up price +15% sales tax

If you've got an idea that needs a little silicon lubrication to 
get it moving . . . we'd like to chip in.

daneva control pty. ltd.
70 Bay Road, Sandringham, Vic., 3191. Ph: 598-9207. Telex: AA34439 
AGENTS: Sydney: 51-5880. Adelaide: 42-6666. Brisbane: 36 5183.
ACT: 82 4995. Perth: 325 2444. Hobart: 44 1337. N.Z. (63) 85 702.

also available through computer stores and electronic wholesalers

S100 SLAVE PROCESSOR
Microprocessor Applications Pty Ltd, 

a small Melbourne-based firm, have 
released a new S100 slave interface 
board. The board may be used for a 
variety of tasks as it features its own 
8085 microprocessor with 4k of usable 
RAM and 2k of EPROM. An RS232 port 
is also provided with software- 
selectable Baud rate.

Initial applications include allowing 
the board to emulate Burroughs' "poll­
ing and select" protocol without affec­
ting the main S100 processor. A "direct 
connect" adaptor (TDD is also available.

For further information, contact 
Microprocessor Applications on (03) 
754 5108.

APPLE CORVUS
Corvus Systems has announced an in­

terface which allows Apple II 
microcomputers to be connected to a 
20cm Winchester-technology hard disk 
drive, for memory expansion to 11 
megabytes. The new Corvus 11A system 
consists of an IMI 7710 disk drive with 
Corvus intelligent controller and power 
supply, together with an intelligent 
module for the Apple. The latter con­
sists of an interface card and associated 
software.

The system software interfaces with 
the Apple Disk II operating system to 
provide complete compatibility with 
DOS commands and existing DOS 
applications. This is accomplished by 
maintaining 82 physical volumes on dis- 
k, that are sector by sector compatible 
with Apple memory volumes. All 82 
volumes are effectively "on line" con­
currently, such that any application 
program can utilise the entire data base 
by simple use of DOS syntax.

The Corvus system supports standard 
Apple II DOS as well as the recently an­
nounced UCSD PASCAL language 
system.

Interfaces for Tandy TRS80 and S-400 
systems are being developed.

Electronic Concepts Pty Ltd has been 
appointed Australian distributor for 
Corvus. The 11A disk system will be 
available through Computerland out­
lets throughout Australia; also from 
selected agents.

LOGIC SHOP
Situated in Melbourne at 212 High St, 

The Logic Shop Pty Ltd has just opened 
with a range of microcomputer ter­
minals and peripherals from Com- 
pucolor, Decwriter, Texas Instruments, 
QUME and others. Take a look, they 
are well worth investigating.
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BRIGHTON TECHNICAL 
CHOOSES TEKTRONIX

Victoria's Brighton Technical College 
has ordered five Tektronix 8002A 
Microprocessor Development Systems. 
Valued at $140,000, the equipment is to 
be used in support of the government's 
Microprocessor Aid Program (MAP) 
which is aimed at increasing the in­
dustrial and commercial applications of 
microprocessor technology.

Initially, the Department of Electrical 
Engineering at the College will employ 
the system to train engineers in the use 
of assembler language and the 
development of systems covering a 
wide range of microprocessors. 
However, the scheme will oe kept flexi­
ble in order to accommodate the needs 
of local industry and other users.

The Tektronix 8000 Series Micro 
Development Labs offer support for a 
wide range of micros allowing the user 
flexibility in selection of the right chip 
for each purpose. The range of micros 
supported by the 8000 Series is being 
rapidly increased in line with the con­
tinued advances in microprocessor 
design.

IMS DIRECT MAIL
A software package for the manage­

ment of mailing lists on small 
microcomputer systems has been 
released by IMS Computer Systems, a 
division of Integrity Management Ser­
vices Pty Ltd. The package is called the 
IMS Direct Mail System.

The package caters for any business 
with a names and address file of clients, 
prospective clients, users, etc. In addi­
tion to having 12 fields covering sur­
name, title, company, position held, 
address, etc, it contains the date the en­
try went on to the file plus a 30 digit 
KEY field. This KEY field allows the user 
to assign KEY words and place user 
defined values to each of 20 fields. 
These fields can then be used, in any 
combination, to select individuals who 
satisfy specific selection criteria.

The system can produce reports, 
write letters and/or prepare labels for 
those selected. Word processing 
facilities are included in the package, 
which comes complete with a com­
prehensive operating manual for $500.

The package is written in CBASIC2 
and runs under CP/M, the most pop­
ular of the operating systems for 
microcomputers. Hardware which is 
suitable includes the EDC1, ALTOS, 
CROMEMCO, VERSATILE 4, SBC1, 
SUPERBRAIN, etc. IMS can supply the 
software, the hardware and software 
system or bureau facilities.

For further information, contact IMS 
Computer Systems on (03) 51 9156 or 
(02) 922 6319.

MICRONEWS w
CONTINUED “

COLLEGE

Shown is the 
Tektronix 8002 

Microprocessor 
Development 

System, of which 
five have been 

ordered by 
Brighton Technical 

College.

TRS-80
•Mi microcomputer 
L/\J applications
LEVEL II CASSETTE
Programme Title
Cribbage 
Checkers 
Fastgammon" 
Galactic Blockade 
Pork Barrel 
Round The Horn 
Santa Paravia 
Taipan
Accounts Receivable 
General Accounting 
Personal Finance 
Mortgage Calculator 
Inventory Control 
Basic Statistics 
Ham Radio 
Electronics Asst 
Ten pin bowling 
Kentucky Derby 
Tarot Cards

AS USS
9.00 7.95
8.00 6.95

16.00 14.95
9.00 7.95

11.00 9.95
11.00 9.95
9.00 7.95

11.00 9.95
26.00 24.95
16.00 14.95
11.00 9.95
9.00 7.95

13.00 11.95
21.00 20.00
11.00 9.95
11.00 9.95

$9.00
7.00

11.00
TORONTO & ASSOC CONVERSION 
OF OSBORNE & ASSOC COMPLETE 
BUSINESS SYSTEM
Accts. Receivable $150.00
Accts. Payable $150.00
General Leder $150.00

Software
SMALL SYSTEM SOFTWARE
Electric Pencil Cassette

Disc
Air Raid dr Barricade

Or Adventure
RSM-2 Monitor
Basic IP Converts LH into LI

$105.00
155.00

16.00 ea
28.50
26.00

PITT ST CENTRE
LH Games (Startrek, etc) $12.00
Lil Basic Instruction Course 32.00
Keno & Game of Life 14.00
HARDWARE
Printer/Typewriter

Teletype 43 $1409.00 incl S.T.
Connecting Cable for Ta 

Tandy incl S.T. 30.00
Apparat 16K Memcry Kits
Verbatim Discs 5"

103.50
4.86 incl S.T.

Also Tailor Made Systems 500+
Write to: pap ti
PITT ST. MICROCOMPUTERS
BOX A344, SYDNEY SOUTH, 

PITT ST. 2000 
Ph: 235 7229, 569 8228

Tandy Users Club Newsletter, $10 per an­
num. Box 105, Marrickville 2204.
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386 Queens Parade 
FITZROY Nth.3068

new phone : (03) 4811975

THE 
SUPERBOARD 

II
is an excellent choice for 
the personal computer 

enthusiast
Byte May, 1979

OHIO 
SCIENTIFIC 

SUPERBOARD II

$360 (ex tax)

from

COMPUTERWARE
63 Paisley Street, 
Footscray. Vic 3011 
Tel: (03) 68 4200

SAVE 20%

THIS IS THE TI-99/4 HOME COMPUTER
I HAVE BEEN DESIGNED BY TEXAS INSTRUMENTS, • 

USE THE "Tl BASIC” LANGUAGE AND SPEAK
I USE THE POWERFUL 9900, 16-BIT MICROPROCESSOR

I HAVE THE EXTENDED 13 DIGIT "Tl BASIC"
I CAN DO COMPLEX SCIENTIFIC CALCULATIONS
I HAVE POWERFUL PROGRAM DEBUG FEATURES

I HAVE STRING VARIABLES UP TO 255 CHARACTERS
I HAVE 128 GRAPHIC CHARACTERS

I USE A COLOUR VIDEO DISPLAY PROCESSOR CHIP
I HAVE 16 COLOUR GRAPHICS CAPABILITY
I HAVE SOUND, 5 OCTAVES/UP TO 3 NOTES 

I HAVE SOLID STATE SOFTWARE
I HAVE THE SOLID STATE SPEECH SYNTHESIZER

I HAVE RS-232 INTERFACE
I WILL HAVE A DISK MEMORY & PRINTER 

AND A LOT MORE j

Unter

WE EXHIBITED THE INCREDIBLE
TI-99/4 HOME COMPUTER AT THE MELBOURNE 

"Home & Small Business Computer Show"
Now, before you rush out and buy any brand of Home 
Computer get all the facts on "Tl BASIC" first.
If you know anything about BASIC, you'll quickly recognize 
that Tl BASIC is a rich, highly versatile language. In addition 
to a full complement of 33 statements, 19 system functions 
and 14 commands. Tl BASIC features extremely easy-to-use 
colour graphics capability (with 16 colours) and simple-to- 
access sound and music tnat allows the playing of tones over 
a five octave range and up to three notes simultaneously. You 
can control duration and volume of sound. The Tl BASIC 
graphics sub-program enables you to use the TI-99/4 to create 
colourful designs graphs, charts, pictures, gameboards and so 
on right on your screen. Combined with the CALL COLOUR 
sub-program, the easy-to-use Tl BASIC capability makes 
creating graphics almost as simple as typing data. You can 
create three-dimensional images, the object can be rotated, 
magnified several times, and even be re-dcsigned.
Additional features of Tl BASIC:
* Dynamic string variables up to 255 characters.
* In-line editing with program re numbering capability.
* Powerful program aebug features, breakpoints and trace.
* Variable n-mes up to 15 characters.
* English language error messages.
* and many more special features.

Get the

TO: DELTA SCIENTIFIC PRODUCT DISTRIBUTION 
Distributor for TEXAS INSTRUMENTS

Red Bank Court, St. Albans 3021, Vic. Australia 
Please rush me my copy of ’’PROGRAMMING BASIC WITH 
THE Tl HOME COMPUTER” plus your 144 page Texas Instru­
ments Product Catalogue. I understand, that I will get a total 
value of $18.50 less full 20% discount. I pay only $14.80 inclu­
ding postage and packing. This further entitles inc to a free 
$15.00 GIFT VOUCHER towards the purchase of the TI-99/4 
Home Computer.
NAME:................................................................................................................

ADDRESS: . . ,............................................................................................
DEALER ENQUIRIES FOR ALL Tl PRODUCTS INVITED
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Anaclex Printer
Bell and Howell has announced an 

addressable printer interface for con­
necting the Anadex DP-8000 printer 
with the Commodore PET microcom­
puter. The interface is supplied in OEM 
form and attaches directly to the back 
of the Pet IEEE port. A hard wired cable 
connects to the DP-8000 input port. The 
interface also provides an IEEE port for 
connection of other peripherals.

A new pricing schedule has also been 
announced for the DP-8000 printer, to 
encourage the growing OEM market. 
The new schedule offers attractive 
OEM discounts starting at $850 plus tax 
for quantities of 1-15.

Further details from the Electronics 
and Instrumentation Division of Bell & 
Howell Australia Pty Ltd, 55-69 Murray 
Street, Pyrmont NSW.

New DREAM 6802
J. R. Components, PO Box 128, 

Eastwood, NSW, have produced a new 
version of the very successful DREAM 
6800 microcomputer published earlier 
this year in this magazine. Using a new 
PCB and the new 6802 microprocessor 
which has its own internal clock, the 
new design neatly solves the problem 
of non-availability of the 6875 clock 
chip. J. R. Components have also 
produced a 2.5 amp version of the 
power supply to cope with any likely 
expansion.

SOFTWARE o.
APPLE, PET, TRS80 AND 6800
PIE (PROGRAMMA IMPROVED EDITOR) is a two-dimensional cursor­
based editor designed specially for use with memory-mapped and cursor­
based CRT’s. It is totally different from the usual line-based editors which 
were originally designed for Teletypes. The keys of the system input 
keyboard are assigned specific PIE Editor function commands. Some of 
the features included in the PIE system are: Blinking Cursor; Cursor move­
ment up, down, right, left, plus tabs; Character insert and delete; String 
search forwards and backwards; Page scrolling; GOTO line number, plus 
top or bottom of file; Line insert and delete anywhere on screen; Move 
and copy (single and multiple lines); Append and clear to end of line; Ef­
ficient memory usage The following commands are available in the PIE 
Text Editor and each is executed by depressing the systems argument key 
simultaneously with the command key desired.

t>
nto 
o °

GFS Electronic ci
ALL PROGRAMMA INTERNATIONAL SOFTWARE J5 McKeon Road g •

AVAILABLE FROM: j H Macgrath & Co Pty Victoria
Paris Radio Electronics Ltd _
(02) 31 3273 (03) 663 3731 (03) 873 3939

SWTP Distributor 
for Victoria

G.F.S. Electronic Imports, of 15 
McKeon Road, Mitcham, Victoria, have 
been recently appointed Victorian 
distributor for South West Technical 
Products Corporation.

In Brief
• There is a rumour circulating that 
pioneering US microcompute firm Im- 
sai has been declared bankrupt. Also 
that Processor Technology has ceased 
manufacturing, for unspecified 
reasons.

• Cromemco has released a hard disk 
system using a 20cm Winchester drive 
to provide 11 megabytes of storage. As 
an upgrade faci'i+y the HDD-11 system 
comes in iiie same case as the System 
11, and costs $6750. Further details from 
Melbourne's Byte Shop, 17 Arawatta 
Street, Carnegie, Victoria 3163.

• Patents have apparently been 
granted to Apple Computer Co in the 
USA for the switching-mode power 
supply and video display designs in 
their Apple II microcomputer. As it is 
unusual for patents to be either sought 
or granted for such "run of the mill" 
circuit subsystems, Apple is particularly 
proud of tne new patents. Both sub­
systems were designed by Apple's vice- 
president, Rod Holt, in 1976.

From the clubs ...
Computerland of Adelaide, 131 Pirie 

Street, has been selected as the venue 
for the Apple Computer User's club. 

0

0
D

First meeting was scheduled for 
October 23. Membership is open to 
anyone interested in Apple Computers, 
not just existing users. There are now 
over 600 Apple computers in use in 
Australia. Further information may be 
obtained from Computerlana of 
Adelaide.

A new microprocessor club has been 
formed in Manly, NSW. They meet on 
the second Monday of each month at 
the Manly Youth Centre, Kangaroo St, 
Manly (behind the War Memorial 
Club). They extend an invitation to all 
people interested in both hardware 
ano software aspects of 
microcomputers. All age groups are 
catered for. More information is 
available from Lionel Hlrning on (02) 
98 7338 or Ron Bloom on (02) 938 1476.

• The new secretary of the Tasmanian 
Amateur Computer Society is Richard 
King, replacing Clive Myers who has 
resigned. Mail address of TACS is PO 
Box 474, Sandy Bay, Tasmania 7005. ®

TRS-80 SOLUTION
HARDWARE

3 speed modification a very simply kit 
only 4 connections, easily reversible . .

Blank computer cassettes - 
leadless guaranteed no dropout....

5 $8.00 10 $16.00
SOFTWARE

Sargon (version 2) stocks available December 
— reserve your copy now..................

Microchess "still the best seller"

100 $100

Bridge Challenger Level 2 16K 
"Never be without a partner"..................

Othello Level 1 and 2 4K..............................................
Business Package 6 cassettes — level 1 4K "6 pack’
IQ Builder Vocabulary 7RS80L2........................
Golf and Crosscut "2 programmes”.........................
IQ Builder - Pre school TRS80L2.........................
Game Playing with Basic"T RS80 — Apple Pet" T

10 Pin Bowling "4 zones and 9 angles"

How to Build a Computer. Controlled robot 
Santa Paravia "Become the ruler of a Medievil City" 

Graphics TRS80L1 & 2................................
General Mathematics TRS80 LI & L2 - Apple 2 .
Space Trek IV, "Trade or Wage War on a Planetary Scale" 

TRS80L2 16K.............................................. - . . . $9.00
Oil Tycoon. "Become the world’s richest tycoon"

Complex Matrix Mathematics — Pet...................................
TRS80 1 or 2 - Apple 2 . .

Clone 2 — allows you to copy any programme, display 
ASCII on screen when loading, shows file name, 
add'esses, copies poorly recorded tapes. A must 
to protect your programmes by making back up.

Electric Pencil "Michael Schrayer"
The ultimate word processor L2 16K.....................

r irsi book or rsim i ape i, a & j . . . . 
Introductory Engineering Mathematics

BOOKS 
Basic Basic 2nd Ed. “Every home should have one" 
Advanced Basic..........................................................................  
Basic from the Ground Up.....................................................  
Basic Workbook..........................................................................  
Discovering Basic......................................................................  
Game Playing with Basic........................................................  
Some Common Basic Programs..........................................

Sargon.......................................................................... 
How to Build a Computer controlled Robot 
How to profit from your Personal Computer 
An introduction to Microprocessors..............  
An introduction to Microprocessors 1 .
Z80 Programming for Logic Design.................  
Z80 Assembly Language Programming ... 
Payroll with Cost Accounting — Osborne . . 
Accounts Payable & Receivable Osborne 
General Ledger — Osborne Cp/M.....................

PROGRAMMING AIDS 
Combination Coding/CRT Formsln 5O’s

$29.95

$25.00

$24.00

$21.00 
$12.00 
$29.00 
$16.00 
. $9.00 
$16.00

.$12.50 
$12.50

$9.00

$9.00

. $9.00 
$18.50 
$12.50

$18.00

$99.00
$12.50

$12.50

$11.00
$11.00
$11.00

. $8.50 
$10.00 
$12.50 
$12.50 
$19.00 
$15.00 
$11.00

$12.50
$13.60
$20.00
$20.00
$20.00

2 pads $8.50 
. 10 pads $30.00 
50 pads $145.00icat io» j  ..........................................- -  ---------------

Flow chart sheets 280mm x 406mm In 50 S . .2 pads $10.00
10 pads $45.00

28 pads $103.00
Giant print out design sheets 368 x 558mm in 50’s. 1 pad $ 10.50 

5 pads $37.50

SUNDRIES
Diskettes Scotch’ 5’«ss
The Best Don’t risk your data 

with cheaper disks
Anti static Mat 24 x 20/ (A_must) 
Combination QSL Album &*Log Book. 
Binders for CB Action...............................

16 pads $109.00

QSL Cards (SAE for samples)

1 - $8 25 
10-$7 50 
50 - S6 50

$70 00 
. . . $9.95 
. . . $6.50 
. . . $5.50

DEFOREST SOFTWARE
QUALITY QSL PTY. LTD.

26 STATION STREET, NUNAWADING, VICTORIA 3131 
TELEPHONE: (03) 878 9276 (03) 877 6946

Postage is included at no charge, however we suggest certification 
or registration. DISCOUNTS: any 3 items (min. total $30) 
Less 10%, Schools less 10% - Trade Enquiries Welcome,
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The COMMODORE PET is a completely self contained 
personal computer. Just plug in, and within a few short 
hours even the complete novice will be amazed at what can 
be done. The 8K model is shown. The 16K and 32K models 
have full size typewriter keyboard and numeric pad. External 
Cassette, Dual Drive Intelligent Minifloppy and Printers are 
also available. All models are expandable to 40K and have a 
built in real time clock. PET FOOD A large range of 
programs including games, business applications and even a 
program to teach yourself Basic are available. $200 WORTH 
OF PROGRAMS FREE WITH EVERY 8K PET

L12 RCF manufacture a large range of PA, 
P/03 Hi-Fi and Disco sound equipment 

including speakers (system & 
components), amplifiers, pre-amps, 
mixers, microphones, crossovers and 
all accessories. For example the 
L12P/03 (pictured) is a 320mm 
professional 80HM loud speaker rated 
at 35 Watts RMS (50 Watts Peak) and 
with a 75 to 7000Hz response. Cost is 
only $57.00 ea

G.E. PAR 38 100W
colou red 
Made in 
mount

floods.
USA. E.S.

12 +
$5 50 ea.
$5.00 ea.

D size NiCad Re­
chargeable 
Batteries, Heavy 
Duty 4 AH cells 
which 
comply with US Military

While stocks last. 
Red, blue, green, 
yellow — Please 
specify colour.

specification: $8.00 ea 
14 D and % D also 
available. D size Lithium 
batteries, 3.4V, 10 year 
shelf life, high stability — 
$14 ea.

We handle the complete TRIO test 
equipment range. The CS-1352 Dual 
Trace C.R.O. pictured above features 
15MHz bandwidth, 2mV/div, 0.5S to 
0.5uS/cm, and AC-DC-Battery 
operation. $740 includes rechargeable 
batteries. PC-29 probes to suit CS- 
1352 $32 ea

The range of Plessey Foster 
speakers include Wide Range, 
Guitar, Woofers. Mid Range, 
tweeters and Crossovers. For 
example the HO25HO2 pictured, 
is a Mid Range Horn 8 ohm 
speaker with 12W RMS (30W 
Peak) power handling and a

H025H02 response from 1500 to 14,000Hz.
Cost is only $17.00 ea

HANIMEX SAFETY 
EYE Radar Detector, 
X and K band, 
1030m range, top 
value See March 
1979 Modern Motor 
for review. Extra 
brackets available. 
$90.00

KSN1001

KSN1025

The B&K range of Test 
Equipment includes quality 
laboratory standard units such 
as the Model 283 Digital 
Multimeter shown above — 
$211 Other gear includes 
Signal & Function Generators. 
Power Supplies. Capacitance 
meter. Frequency Counters 
and Semiconductor Testers.

In our range are the Motorola Piezo- 
Ceramic tweeters. For example, take 
the two pictured. The KSN 1001 A will 
handle 100W with a response from 4K 
to 30KHz. The KSN1025 A will handle 
150W with a 2K to 30KHz Response. 
These tweeters feature excellent tran­
sient response, low distortion, high im­
pedance, high reliability and light 
weight The KSN 1001 A is only 
$11.00 and the KSN 1025 A is only 

_$21.0Q (no crossover is required).
SONALERT SC628 6-28 Volts continuous 2900Hz tone $1 1.50
AUDITEC Complete range of preamps, mixers, power amps and power supply 
modules available 018 High Quality Power Amp, 60W RMS into 4. 35W RMS into 8, 
10Hz-20KHz, 0.1% THD, 1V Input, Output fully short circuit proof: $51.00
CENTRAL DATA 2650 COMPUTER SYSTEM
Computer Board
S100 Board

Kit $285. Built & Tested $428
Kit $140. Built & Tested $160

16K Dynamic Memory Board — Built & Tested $376 (2MHz)
— 4MHz version $396 (compatible with Cromemco Systems)

— expandable to 64K with just IC's — see ETI October 1979 for review
SPARKRITE ELECTRONIC IGNITION — Save fuel, up to 10% on 4 cyl, 1 5% on 6 cyl 
and 20% on 8 cyl cars (depending on state of tune) and your car will stay in tune longer 
— $110.00________________

AH prices include Sales Tax and Road or Rail delivery to your door/nearest railway station. Extra information is available and we invite your enquiries. 

e note that all prices, details and predicted availability were correct at time of going to press.

DIBLE LECTRONICS
P M . BOX 1053,RICHMOND NORTH,3121. PH. ( 0 3 )4 1 5 708

The S10O
Slave

(2K EPROnT)

FAST 8085 CPU ^Standard S100 Bus )

Power-on reset.
plus on board' switch 
for stand alone use 8 Bit DIP Switches or parallel input 

via flat cable.

2W

aí

RS232 Cable Connector with 
power output to drive remote 
adapters.

Asynch or Synch Usart 
Software selectable Baud 
Rate.

( Address selection )

Initially designed for the "Versatile" computer this exciting new board is now 
available for use on any S100 Bus system. This Serial I/O Controller (SIOC) will 
allow your S100 Bus computer to handle polling and select protocol to a main 
frame computer! We have software available to allow emulation of Burroughs 
protocol and more is on the way. But you need not wait for us! Program the 
slave anyway you want and "unburden" your main processor.

MICROPROCESSOR 
APPLICATIONS PTY LTD
(03) 754 5108

Maskells Hill Road, Selby, Australia 3159, 
"Small computers solving large problems"
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Basic
ElectronicsElectronic 

bongo drums
by GERALD COHN

Did you know that a simple circuit can give a remarkably realistic 
simulation of a set of bongo drums? In this article we show how to 
make your own electronic bongos for a fraction of the price of the 
real thing. And you can play them in exactly the same way as with 
real bongos.

With the advent of synthesizers, it has 
become possible to simulate just about 
all musical instruments. Even the 
magnificent pipe organ has been 
challenged by its electronic counter­
parts. But while many instruments are 
quite difficult to simúlate, percussion 
instruments such as bongo drums are a 
"piece of cake". You don't need 
anything as complicated as a syn­
thesizer.

The reason why it is easy to simulate 
the sound of bongos and other percus­
sion instruments is that their physical 
behavior is relatively easy to analyse 
and understand. And having been 
analysed, it turns out that the electrical 
analogue is a simple and familiar cir­
cuit.

Percussion instruments may be 
broadly defined as those which are 
struck, whether by hand, drumsticks or 
other implements. Rigid objects which 
are struck forcibly tend to vibrate with 
the frequency, waveform and duration 
of the vibration dependent on the type 

Two potentiometers allow the Bongos to be individually tuned.

of material and its shape.
For example, if the object to be 

struck is a tuning fork it will vibrate at a 
single frequency and the waveform will 
closely approximate a sinusoid, or in 
more familiar terms, a sine wave. The 
vibration will be sustained for a 
relatively long time.

At the other extreme, if the object to 
be struck was a large block of concrete, 
the resulting vibration would be small 
and of short duration. In describing the 
vibration we would say it was heavily 
"damped". By contrast, the tuning fork 
has a vibration which is lightly damped.

In between these two extremes fall 
most percussive instruments. To 
similate these, we create an electrical 
analog: a circuit which resonates in a 
controlled manner when an electrical 
impulse is applied to it. This circuit will 
have a means for setting the frequency 
of oscillation (or vibration) and a means 
for controlling the damping of the os­
cillation.

One possible form of this electrical 

analog is the twin-T oscillator. For a set 
of bongos, two of these oscillators are 
required. Our circuit uses two twin-T 
oscillators and very little else.

The name "twin-T" is a reference to 
the configuration of the two RC phase 
shift networks in each oscillator. 
Sometimes this oscillator circuit is also 
referred to as a "parallel T" oscillator.

Each oscillator can be considered to 
be a common-emitter amplifier with a 
feedback network connected between 
collector and base. In this case, the 
feedback network is the "twin-T". In 
our circuit, one "T" is comprised of two 
56k resistors in series, together with a 
capacitor from their junction to the 
negative rail. The other "T" comprises 
two .01uF capacitors in series with a 50k 
pot connected from their junction to 
the negative rail.

The "twin-T" is actually a nulling 
network which produces a maximum 
attenuation at its centre frequency 
together with a phase shift of 180 
degrees. Now if we use this network as 
the feedback path of a common­
emitter amplifier we find that the in­
herent 180 degree phase shift in the C-E 
amplifier plus the phase-shift of the 
twin-T adds up to 360 degrees at the 
centre frequency.

This means that positive feedback is 
being applied to the amplifier at the 
centre-frequency of the twin-T 
network. Thus we have an oscillator.

The twin-T oscillator may be made to 
oscillate continuously or it may be ad­
justed so that it oscillates for a short 
period, with controlled decay, when 
fed with an electrical impulse. In our 
circuit, each oscillator will produce a 
continuous sinewave output when the 
50k potentiometer is set to a minimum.

Increasing the resistance of the 50k 
pot will cause the amplitude to 
decrease to the point where the os­
cillator stops altogether. At this point 
the oscillator is said to be "quiescent". 
An electrical impulse applied to either 
of the two T-networks or to the base of 
the transistor will then shock the circuit 
into brief oscillation, and the degree to 
which the oscillation is sustained will 
depend upon the setting of the pot. If it 
is set for maximum resistance, the os­
cillation will decay very quickly.
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HUGE PRICE/TECHNOIOG Y
BREAKTHROUGH!

JUST IMAGINE!

find GOLD and 
hidden treasure with

(transmit/receive) 
DISCRIMINATOR 

METAL DETECTOR 
FOR UNDER 

$30000

T.R. DISCRIMINATOR 
treasure detector 

The computerised transmit/receive metal detector 
that can actually discriminate treasure

< from rubbish - and at an incredibly low price!

IN AUSTRALIA 
TODAY x

literally millions of
dollars simply lies in the 
ground, waiting to be 
found
Not just gold nuggets, 
but also old coins, 
artifacts and other 
treasure!

ONLY

2500
P&P $3 anywhere in Australia 

Cat. X-1065

Most metal detectors can't tell treasure from 
rubbish - this one can, as the discriminator 

microprocessor can compare ferrous and 
non-ferrous metals.

★ Uses an integrated circuit discriminator 
designed by a brilliant U.S. ex-military 

engineer.

★ The system uses a 
microprocessor circuit which 
replaces all the conventional 
complicated knobs.

★ No this is not a "Toy" type 
B.F.O. metal detector - it's one of 
the most sophisticated electronic 
devices ever offered for the price.

Mtike money while you're paying 
for it ask about our TERMS

' bankcard

MADE IN THE USA 
by the world’s largest 

metal detector company
+ 4 * * If 4

RICHMOND 
BURANDA. 
ADELAIDE. 
PERTH.

welcome here

Phone 428 1614
Phone 391 6233
Phono 212 1962
Phone 328 6944

FYSHWICK. Phone 80 49441 
MELBOURNE. Phone 67 9834

★ Other discriminator-type metal 
k detectors sell on the Australian 
I market for $300 - $4801!

DICK SMITH ELECTRONICS S
’NSW 125 York Straft, 

147 Hume Highway, 
162 Pacific Highway, 
30 Grosa Street,

SYDNEY. Phono 290 3377
CHULLORA Phono 642 8922
GORE HILL. Phono 439 5311 
PARRAMATTA Phone 683 1133

263 Kein Street. WOLLONGONG Phone 28 3800

ACT 96-98 Glodstone Street, 
VIC 399 Lonsdele Street, 

656 Bridge Rood, 
QLD 1B6 Login Rood. 

SA 203 Wright Stroot. 
WA «1« William Stroot.EXCEPT WHERE NOTED. ALL ITEMS SHOWN IN STOCK AT PRICES GIVEN AT TIME OF GOING TO PRESS.

MAIL ORDER CENTRE: PO Box 321. NORTH RYDE NSW 2113 Ph 888 3200 PACK & POST EXTRA

SHOPS OPEN 9AM to 5 30PM 
(Saturday 9am till 12 noon) 
BRISBANE: Half hour earlier 

ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY 

RE SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA

DSE636



(a)

(b)

W
FIG. 1

On the other hand, if the 50k poten­
tiometer is set so that the circuit is just 
on the point of oscillation, the result of 
an electrical impulse will be oscillation 
which decays very slowly.

Fig 1 shows the modes of operation 
that are possible. 1(a) shows a con­
tinuous oscillation at a constant 
amplitude, 1(b) shows a lightly damped 
oscillation and 1(c) shows a heavily 
damped oscillation.

The electrical impulse to shock the 
oscillator into the ringing mode is ob­
tained by touching the plates con­
nected to the junction of the T-

The above waveforms show the three 
modes of oscillation possible with a 
twin-T oscillator: (a) continuous; (b) 
lightly damped; and (c) heavily 
damped.

This photograph shows the internal construction of the unit. The two 47k resistors 
in series with the touch plates can be seen mounted underneath the touchplate 
PCB.

networks containing the pots. In some 
cases the "stray" hum fields will be 
strong enough for the oscillators to be 
triggered when the plates are touched, 
(ie, the hands are used to momentarily 
inject hum into the circuit).

In most situations, there is not 
enough stray hum field, so a lead con­
nected to tne positive supply rail has 
been provided. This is held in the hand 

or connected to the player's metallic 
watchband if this proves more con­
venient. In this case, a DC pulse is in­
jected into the circuit via tne player's 
skin resistance when the respective 
plates are touched.

47k resistors connect the touch plates 
to the respective oscillators. These 
resistors, together with the 1k resistors 
and 150pF capacitors at the base of each

The circuit consists of two twin-T oscillators. The link allows the unit to be used in the mono mode.
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MERRY XMAS - HAPPY AND PROSPEROUS NEW YEAR TO ONE AND ALL

136 VICTOR

ELE
BARGAIN PRICES • PERSONAL ATTENTION • SLIC

NEW BSR STEREO CHANGER/PLAYERS MODELS
C198 (ILLUSTRATED) jtj,
S SHAPE TONE ARM i, tx,. «U

4 POLE MOTOR \ .W «¡TBAirMT TONE ARM
WITH CERAMIC CART 'MF — TMHH STRAIGHT TONE ARMWIIH CERAMIC CART. 2 POLE MOTOR

$55.00 Y ° CERAMIC CART.

WITH MAGNETIC CART. $47.50
$65.00 ..

PACK & POST: NSW $2 75. V./SA/Q $3.76. TAS/WA/NT $4.76

With all the wanted facilities • Auto or manual operation • Cueing lever • Bias compen­
sator • Adjustable stylus pressure • 33. 45. 78rpm • Plays 7", 10". 12" records • 
Separate changer and player spindles • Operating instructions • Template for cut­
out • Big 28cm turntable • Diamond stylus • 240V AC 50Hz.

C-CORE TRANSFORMERS
LOW NOISE • HIGH EFFICIENCY • PRIMARY 240V. 50Hz. CONT RATING.

PACK AND POST
V. Q.

MODEL SEC.V. AMPS PRICE NSW SA T. WA NT.

JT 266 0 18V 8A $22 95 $2 95 $3 75 $5 50
JT 235 26O-26V 2A $2195 $2 95 $3 75 $5 50
JT 248 0-10V 10A $22 95 $2 95 $3 75 $5 50
JT 249 8 5 0 8 5V 4A $23 95 $2 95 $3 75 $5 50

«■MB ,5VCT 1a«■«JT274 O ’OV 10A
2x0 12V 1A $23 95 $2 95 $3 75 $5 50

' JT 353A 0 18V 12 5A
UPk' 30A

PEAK $41.95 $3 50 $5 50 $7.00

STEREO CASSETTE DECK FRONT LOAD
SUPER SCOOP • TOP BRAND •

Pack and Post NSW $2.50 V. Q. SA. T

$3 50 WA. NT $4 50 $99 95
240V AC 50Hz • HiFi Freq Response • Twin
illuminated V-U meters • recording indicator • I—*
Tape Counter • Auto stop • Pause • Headphone W r J
Jack • 2 mic inputs • Bias/Equalizer switch for > * ;
normal, FeCr, Cr 02 • Line in/out jacks • 
woodgrain cabinet 380 w x 240d x 135 h mm.

• SAFETY GEAR •
BOAT • CAR • TRUCK • BUSHWALKER • CAMPER • PILOT 
As used by vol. bushfire B vol coastal P. Civil defence and organisations.

RED ROTATING itc
DISTRESS BEACON hIn^801 TE

»995 k SS

jHL * floats jL£a
i ™ UPRIGHT

12 VDC wSy
2 AMP $12.95

*”*”**^^ P P NSW $1.00 INTERSTATE $1.70

Electronic flashing strobe signal light, uses
Pack and Post NSW $1.50 2 C size batteries, nominal life 7hrs. flash
Interstate $2.50 rate 15-60 per min.

LIGHT *b

(¿° DIMMER

240VAC 1 8A. Aust, made, approved. 
The latest trend in home lighting.

$4.50 p p 90c

PUSH BUTTON PHONE 
DIAL —WITH MEMORY

TELECOM $43-95
approved! J. tk «PACK & POST

1 utu J SI 25

SERVICE
Moderate charges — Repairs 
guaranteed. Radios, Tape 
Recorders, Cassettes. Amps.

If wanted number is engaged (including std 
and isd) unit will re-dial with the push 
of a single button. Dial dia 100mm. 
Compatible with telecom type phones.

RIA RD, MARRICKVILLE, NSW 2204 PHONE 51 3845

CTRONICS CENTRE
CK MAIL ORDER SERVICE • SATISFACTION •

• BSR BELT DRIVE RECORD PLAYER •
ABSOLUTE

LATEST MODEL P-200 ^UpVrm^

$95.00 ADCcaMb^
P&P NSW $3 50 DIAMOND STYLUS
INTERSTATE $4 50 -X- INCLUDED*

ALSO AVAILABLE WITH WALNUT BASE AND - - — p&p nsw $5.00
PERSPEX COVER WITH HINGES 1 1 «7 INTERSTATE $7.50

Specs. 240VAC 50Hz, auto or manual operation • Plays 17, 25, 30cm (7, 
10, 12in) records • 33 and 45 rpm, adjustable counter weight and stylus 
pressure • cueing lever • Bias compensator and anti skate control • Die­
cast platter with mat • RCA audio plugs and cable, 3-core power cable and 
plug •

PLAYMASTER STEREO GRAPHIC EQUALIZER 
10-0CTAVE ± 13dB LOW NOISE AND DISTORTION.

COMPLETE KIT $97.50 FULLY CONSTRUCTED $125 
REF MAY 1979 ISSUE E.A.FOR FULL DATA OR SEND S.A.E. 
PACK — POST NSW $4.50 INTER5TATE $6.50

SUPER
SCOOP PASSIVE RADIATOR HI Fl 

SPEAKER SYSTEM
| Excellent frequency response from the 8 ohm 15 watt 200

mm (8") woofer and 200 mm tweeter with cross over • 
modern styling sturdy walnut cabinet • 445H.280 W. 178 
DMM

Pack and Post NSW $2.75 CRA
] V. Q. SA. T $3 75

WA, NT, $5.50 PAIR

No. 1 Unidirectional No 2 Omnidirectional

$34.75 PPSl.oo $26.75
You can’t trip over the mic. cable — there isn’t any. The signal transmitted by FM 
microphones is picked up by an FM receiver, operating in the 88-106MHZ.sfreq. band Mies 
can be tuned in this band. $pecs. FM modulation. Field strength. 50 UV/M at 50ft max. 
freq, deviation + -75KHZ. Electret Condensor Mic. 2 transistors 1.5 VDC.
Miniature hand held model WM-1 Freq 88-95MHz adjustable. Max freq deflection 
+ 75kHz. Range approx 50m outdoors Elec condensor mic size. 10 h x 35 w x 25 d 
mm. wt 65g. * _
PACK & POST $1.00 $11.95

400 OHM HEADPHONES

EX-ARMY
GOOD 8|
WORKING *
ORDER f

$2.95 p p nsw $i oo
PAIR INTERSTATE $1.75

AMERICAN LIGHTWEIGHT 75 ohms 
$2.95 PAIR P-P N$W $1.00
INTER$TATE $1.40
CARBON THROAT MICROPHONES

4-, PLESSEY
ROLA

X SPEAKER
* SPECIAL

GUARANTEED TOP QUALITY 
BRAND NEW BARGAIN

Model C12PX. 15 ohms. 31cm (12in), 
twin cone. Specs: 30W rms. Reson. 
Freq. 40Hz. Freq, respon. 35-13.000Hz.

$19.95 ea. p&p: nsw $2.00
j . INTERSTATE $2.75

P&P: NSW $2 75
$37.00 INTERSTATE $3.75

$2.95 PAIR P-P NSW 60c 
INTERSTATE $1.00

Q WATT MASTER 
CEILING FAN <%

V MOTORS
200/250VAC 50Hz. Supplied with 
$peed controller. 3 types 55 watt for 
36" blades. 75W/48" 90W/56".
$12 SO P&P NSW $3.50
* ' * • ° v INTERS TA TE $5.50

MINI HOOK-UP WIRE
7 STRAND • PVC COVERED
9 COLOURS — NO BLACK •

4 x 100m SPOOLS FOR $3.95 
P-P NSW $1.50
V. Q. SA. T $2.75 WA. NT $3 50

•

• OPTO ELECTRONIC RELAY KIT •
Light dependant switching device with 100s of uses • high sensitivity • rapid and 
definate relay actuation • operates between 15-20V 40ma • complete with large 
14mm Dia light dependent resistor (LDR) fullv assembled P-C Board, 110 x 55 x 
15mm. with transistors diodes and all necessary components. The system is 
suitable to activate or de-activate the relay. Instructions supplied
P-P NSW 75c TRANSFORMER TO OPERATE UNIT n
INTERSTATE $1.50 240/17V 200MA $2.50 PP 75c 50.95
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Basic Electronics

Use this wiring diagram, together with the circuit, as a guide to construction.

transistor are for RF suppression. 
Without these components, tne circuit 
tends to pick up and detect strong RF 
signals, usually from the local radio 
station.

Output from the circuit is in the form 
of two independent channels, one for 
each oscillator. There is also a provision 
on the board for the insertion of a link 
so that the output can be made mono. 
When used as a stereo unit you will find 
that the results can be quite interesting 
with, say, the bass drum in the right 

A full size reproduction of the printed circuit board artwork.

hand channel and the other drum in 
the left channel.

So much for the working of the cir­
cuitry. Now let's take a look at the con­
struction of the unit. Two printed cir­
cuit boards and a plastic utility box 
make up the unit and the assembly of 
these should only take a couple of 
hours at the most. The first of the two 
boards is a replacement for the lid of 
the box and forms the touch plates, but 
more about this later. The other PCB 
contains all the electronics.

This latter board measures 65 x 83mm 
(coded 79EB12) and accommodates all 
the circuitry for the oscillators, with the 
exception of the pots.

Assembly of the printed circuit board 
is a simple process and should only take 
half an hour or so. A component 
overlay diagram has been provided to 
assist you in the placement of the com­
ponents. Take care to insert the two 
transistors correctly.

We recommend the use of PCB pins 
for external connections as they make 
the final assembly task easier and 
neater.

Once the board assembly is com­
plete, go back and check that all the 
components are correctly installed and 
also inspect the solder joints, as a dry 
joint can be a most frustrating thing 
when a circuit refuses to work.

Having checked the board put it 
aside and start on the preparation of 
the box that is to house the unit. The 
box that we used for the prototype 
measures 114 x 197 x 60mm. Tne 
aluminium lid that is supplied with the 
box is replaced by a second printed cir­
cuit board that forms the touqh plates 
for the drums, as mentioned earlier.

Six holes need to be drilled into three 
sides of the box, two for the pots, 
another two for the output connectors, 
another for the power switch and the 
final hole for the flying lead. The 
positions of these holes is not critical, 
and a look at the photographs will show
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how we placed them.
A further two holes are required for 

mounting of the oscillator PCB which 
can be mounted into the base of the 
box using either nylon PCB standoffs or 
using screws and nuts. If you elect to 
use the nylon standoffs you will need to 
fit rubber feet to the base of the box as 
the standoffs protrude through the bot­
tom. The use of rubber feet is 
recommended in any case as they pre­
vent the unit from slipping about while 
being played.

Now install the pots, power switch 
and the output sockets into the box, 
and make connections to the PCB. For 
those readers that live in close proximi­
ty to a radio transmitter, it may prove

Parts List
7 Printed circuit board 65 x 83mm 
code 79EB12
7 Printed circuit board 797 x 108mm 
(touch plates)
2 BC548 NPN transistors 
RESISTORS (¥4 or % watt, 5% 
tolerance)
2 x 1k, 2 x 22k, 2 x 47k, 6 x 56k, 2 x 
6.8M
2 x 50k pots, linear taper 
CAPACITORS
2 x 150pF ceramic of polystyrene
4 x ,01uF metallised polyester 
(greencap)
7 x ,015uF metallised polyester

3 x 0.39uF metallised polyester
2 x ,047uF metallised polyester

HARDWARE
7 Plastic zippy box 114 x 197 x 60mm
2 RCA panel mount sockets
7 miniature single pole toggle 

switch
7 crocodile clip
7 9V battery (type 216) and clip to 

suit

MISCELLANEOUS
Printed circuit board pins, solder, 
hookup wire, knobs for pots, screws 
nuts etc.

We estimate that the current 
cost of parts for this project 
is approximately

$20
This includes sales tax.

necessary to use shielded cable for the 
connections from the PCB to the pots 
and output sockets.

The two 47k resistors (shown on the 
circuit diagram to be in series with the 
touch plates) are mounted on the un­
derside of the touch plate PCB (see 
photograph). The wires to the touch 
plates connect from the free ends of 
the 47k resistors to the pots and should 
be approximately 16cm long.

The battery was mounted on the base 
of the box using double sided adhesive 
tape. This is available from most 
hardware stores and is always a handy 
thing to have around the home.

The negative side of the battery is 
connected directly to the PCB while the 
positive side is connected via the power 
switch. The flying lead is connected to 
the switched 9V and is terminated with 
a small crocodile clip.

The flying lead is passed through a 
small hole drilled in the front of the box 
and has a knot tied in it to prevent the 
solder joint being strained.

When all the wiring has been com­
pleted check it over to satisfy yourself 
that there are no errors.

To connect the Bongos to your 
amplifier you will need a set of shielded

This is the artwork for the touch plates that replace the lid (191 x 108mm) on the 
box. The reproduction is not shown full size but owing to the simplicity of the 
board we feel that this should not present a problem.

leads. These will be fitted with RCA 
plugs at one end, to suit the sockets on 
the Bongos and with plugs to suit the 
amplifier at the other end.

Now apply power to both the 
amplifier and the Bongos keeping the 
master volume control on the amplifier 
to a low level. The pots should be set 
fully clockwise so that they have max­
imum resistance in the circuit. Now 
slowly rotate one of the pots and note 
that after some degree of rotation the 
oscillator starts up. If the pot is turned 
far enough the oscillator will continue 
in the sustained mode until the pot is 
turned back again. Now turn the pot 

back and repeat the procedure with the 
other oscillator.

Having satisfied yourself that both 
the oscillators work properly, turn the 
pots one by one so that the oscillators 
are just on the verge of sustained 
operation. With the flying lead con­
nected to your watchband (if it is a 
metal one) or held in the hand touch 
the plates and note that there is a dis­
tinct "bong" sound. The degree to 
which this sound is sustained can be 
controlled by the pots.

Set these "sustain" controls to your 
taste and start to practice. It sounds just 
like the real thing! Happy drumming!
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AUTHORISED DEALER

CBM™ with built-in VDU and 
full size typewriter keyboard.
16K 2001.16 ................................ $1829
32K 2001.32 ................................ $2199
Dual drive floppy disk, huge 340K 
2040  $2099
Tractor feed printer. 2022 .... $1699
Friction feed printer. 2023 .... $1499
External cassette.............................. $149

Dual Drive Floppy Disk

2040

Tractor Feed Printer

The CBM™ Computer 
Business System

PET BUSINESS SOFTWARE
THE WORD PROCESSOR — 
standard 8K vers ....................... $24.95
ext 16K disk ver..........................$99.95
CREDITORS/GENERAL LEDGER 

t.b.a.
TRS-80 SOFTWARE
RSM-1S $23.95: RSM-2 $26.95
RSM-2D $29.95: ESP-1 $29.95
MICROCHESS 1.5 .....................$19.95
AIR RAID ......................................$14.95

S/T INCL (062) 815011 ADD P&P

THE Illi SHEP

I bankcord
welcome here

Give name, number, expiry 
date and signature. For mail 
order sales.
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ZW

SOFTWARE 
(on cassette)

6k Basic to suit our ÇPU
Cord 119.93

Z80 Assembler/Edltor/ 
Debugger $19.95

GAMES PACKAGE 8 large 
games $9.95

And more to cornel

GET INTO MICROPROCESSORS WITH THE 
S100 BUS FOR EASY EXPANDABILITY!

CHEAPER THAN USA!
wrirnnnntnnun:

SUPPORT DEVICES 
Mother Board —
• 8 Slot
□ 7.5a SCR preregulated supply for 5v lines

— 16v,75a
— 16v ,75a

• Actively Terminated
• Comes complete including all edge connectors 

and power supply components
• All Components excepting power transformer 

and main filter Copocitor mounted on Mother 
Card

the First 
Australian Developed 

Z80 S100 Bus System
Z80 CPU CARD
FEATURES —

Price $149.50 Full assembled only

CARD FRAME/CASE
To accept SI 00 or EXORCISER 
board/power supply and has provision 
and 19" rack mounting

PRICE: $105
Freight: $10.00

mother 
for fan

S100 MEMORY CARDS 
16k Static —
• Access time 450 ns (2MHZ only) 2114
• 16k Bytes organised in 2 x 8k 

individually selected to any 8k Boundary
Blocks

Price kit $299.00. All sockets supplied.
Assembled and tested add $40.00.
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64K DYNAMIC
THE ZERO ONE DYNARAM
• Access time 250 ns (2MHZ or 4MHZ) 4116
• 64k Bytes organised in 4 x 16k Blocks
• Refresh completely transparent using bus 

signals to derive refresh allowing processor to 
run at full speed without wait slates

• Supplied on minimum of I x 16k Blocks 
expandable by merely plugging in extra rams.

Price 16k kit $235.00 All sockets 
supplied

each 16k add $125.00
Assembled and tested add $60.00

ETI 640 VDU kit fully socketed 
$139

Please note that 200ns memories are required for 
VDU 4MHZ operation at $6.00 extra or 10 x 
21L02-2for $26.00 separately

CARDS IN DEVELOPMENT
I/O Card; with serial, parallel ports, extra ROM 
etc.
Eprom Card; Holds 8 ROMS with Eprom 
Programmer
Floppy Control; Minifloppy or Floppy. CP/M 
Compatible
Colour VDU Card; with great graphics facilities 
Exerciser Mother Board/Power Supply
Stand alone 80 column 125 CPS Tractor Feed
Plain Paper Printer
6802 Exerciser CPU 10k Eprom — 4k ram — 
Serial/Parallel I/O — Dual Baud rate — 9511 
NCU
TRS80 to S100 Interface
Exerciser 32/16 channel A/D Convertor
2650 users! 24k static card bus computable 
KT9500
Exerciser 8 channel Asychronous — 1 channel

Q synchronous communications interface

o
6
6 
o
5
o

200 ROGGILL ROAD. 
TARINGA. 4068 
BRISBANE AUSTRALIA.
PHONE 371 6707

• Comes with full assembly instructions and cord 
documents.

• Power on jump for automatic execution of 
monitor program on startup.

• Front panel-less operation allowed by on board 
2k monitor which is too good to explain here; 
19 commands all unique abbreviations 
allowed.

• Full S100 DMA Capabilities.
• Sockets supplied for all major devices.
• Clock speed, 2MHZ Standard, 4MHZ Option.

• I/O Z80 P10 2 x 8 bit programmable parallel 
I/O.

• RAM 256 Bytes scratch pad (Monitor)

• Onboard 2100 baud Tarbell Cassette Interface 
(Software Controlled) with cassette recorder 
remote motor control Test Cossette supplied 
with CPU Kit contains set up procedures’ for 
cassette interface as well as software to allow 
the cassette interface to read and dump 300 
baud CUTS (Kansas City) format.

• Keyboard input direct onto card in parallel 
ASCII.

• Monitor performs all functions to drive ETl640 
VDU as an ASCII terminal. Entry points for 
cursor control etc.

• The spare socket onboard is to allow the 
National MM57109 to be fitted which works in 
conjunction with the CPU to give a full floating 
point RPN arithmetic unit.

• Functions as o general purpose Z80 single 
board computer or as the heart of a fully 
expanded system to 64k Bytes of memory and 
a multitude of I/O devices.

• Plated thru solder masked printed circuit boord
with components screened overlay.
Description Manual Construction 
$1.00 refundable with purchase.

manual

PRICE KIT $199.50 2MHZ 
$225.00 4 MHZ 
$22.50 Number Cruncher Option

Assembled and tested add $50.00
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S100 Extender Cards including 2
connector $22.00
S100 Wire Wrap Cards $34.00

EXORCISER DYNAMIC RAM
Some spec as for SI00 Dynaram except plugs into 
Motorola Exorciser Bus and same pricing os for 
Dynaram.

BOOKS
Z80 CPU Technical Description $10.00 posted
Z80 P10 Technical Description $6.50 posted
Z80 CTC Technical Description $6.50 posted
Z80 CPU Programming and Assembly Language
Manual $10.00 posted

Prices are inclusive of sales tax, tax exempt institutions deduct six percent.

1 fl All price* include freight anywhere in Australia.
I r« Allow 10 days for despatch.

—\ n Hours of business: Mon. to Fri.: 9am to 5pm. Sat.;
[\\| 8.30am to 12 noon. Open Thurs. to 9pm.
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PO BOX 118, MAWSON, ACT 2607
29 COLBEE CRT, PHILLIP
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Basic
ElectronicsExperiment with 

digital counters
Like to learn more about digital counters and how they work? The 
best way to do this is to experiment with a low-cost counter IC, the 
7490. You can run it through its paces with the simple square wave 
oscillator we described in the August issue.

by GERALD COHN

by GERALD COHN

The counter that we are going to 
build is of the decade type, the name 
decade being derived from the Latin 
word "decern" which means ten. This 
means that the counter is capable of 
counting to 10 before the whole cycle is 
repeated.

All that we need for the experiment 
is an easy-to-get 7490 digital counter IC 
and a handful of other components. 
The actual "workings" inside the IC 
consist of four master-slave flip-flops 
and some additional gating, providing 
the reset and count control functions. 
A brief description of flipflop and basic 
counter operation is provided in the 
box.

The 7490 is a decade counter device, 
which counts in a modified binary 
fashion known as "BCD". There are 
several ways in which binary numbers 
can be used in digital counting, one of 
which is known as BCD or "binary cod­
ed decimal". Broadly speaking a code 
of this sort must use four binary digits 
or "bits" to represent each decimal 

The circuit diagram of the counter. Note the inverting level translator (QI) at the A 
input to the IC.

digit. This is because this many bits 
must be used to provide 10 different 
value combinations. Four bits actually 
provide 16 different combinations, but 
the remaining six combinations are un­
used.

For those readers that are not so 
familiar with the binary numbering 
system, we will go over some of the 
basic rules of the system. You will find 
that these are going to prove quite im­
portant later on, in particular when you 
nave completed the construction of the 
project and are ready to use it.

To handle decimal numbers in digital 
circuits is rather cumbersome, and also 
demands greater circuit complexity. An 
alternative is to change the format of 
the numbers into what is known as 
"binary". Binary notation uses 2 as its 
base, in place of the 10 that is used in 
the decimal system. Binary notation is 
very well suited to digital circuits, as it 
involves only two numeral values: 0 
and 1. These replace the 10 numeral 
values (0, 1, 2, ... 9) used in decimal 

notation.
This means that many more digits 

must be used to represent a given 
number, because each numeral digit 
position represents a certain power of 2 
rather than a power of 10. In place of 
the units-tens-hundreds-thousands 
progression of the decimal system, the 
numeral positions represent units- 
twos-fours-eights and so on.

In this sense the binary system is 
clumsier. But each numeral position 
has only two values, so that it may be 
represented very simply by a circuit 
voltage or current switching between 
two levels — high and low.

Hooking up the 7490 as an ex­
perimental counter is a simple task, and 
if performed with care should only take 
about two hours. You will probably find 
that apart from the IC and the LEDs, all 
the other components will be in your 
junk box.

The components are all mounted on 
a small piece of Vero-board, keeping 
the cost to a minimum. The input stage 
to the counter consists of an NPN tran­
sistor inverter that performs the func­
tion of level translation. The reason that 
level translation is required is that the 
oscillator used to provide the input 
pulses uses a 9V supply, whereas the 
counter circuit operates from a 5V 
supply.

Tne 7490 IC that is used in this 
counter is of the TTL type, and this type 
of logic is designed to operate from a 
5V supply rail. The level translator at the 
input to the counter will prove to be 
quite useful, since it will enable the 
counter to be used with all sorts of 
equipment operating at various 
different supply voltages.

The output of the transistor inverter 
is fed to the input of the counter IC, 
which is at pin 14. The counter IC 
features two inputs because it is inter­
nally made up of two separate 
counters, the first of which is a divide 
by 2 counter and the second being a 
divide by 5 counter. The output of the
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HlokL

Mil

il kil

ACV

Range 
Function

PUTS YOU
YEARS
On the job, in the lab. or the classroom you want the most advanced
equipment you can get. Anything else is time-wasting and cumber­
some. So have a look at the Hioki range - particularly these new 
multitesters.
They have such advanced features, are so sensitive and accurate, 
that they make the testing jobs easy.
Let us demonstrate the advantages.

HIOKI 3204 B Believed to be the world’sjirst production Digital Insulation 
Tester, the Hioki 3204B offers wide test ranges, high accuracy and a FE liquid 
crystal display. , . . ,

Designed to meet Australian requirements, this 500 Volt instrument 
remains within specified lower terminal voltage limits when connected to low 
resistance loads. Output voltage is typically 495 Volts into 2 Megohms.

The model 3204B is Semi-Auto Ranging and includes display hold, 
overreading indication, battery check and overload protection facilities 
Measurements facility for AC voltage to 500 Volts included. The instrument 
is supplied with one lead with probe and one red lead with clip.

Specifications
Reading Ranges and Tolerances

199.9V 500 V 
(Hi or Lo)

Lo Hi
1 999M11
19 99M11 199 9M1Ì

1999M11

199 911 19.99kil
199911 199 9ki 1

Tolerance

±2%rdg. ±3dgt
500M11 under . ±4%rdg ±2dgt. 
501 Mil over: ±5%rdg. ±2dgt.

±1%rdg. ±0.5%f.s. ±1dgt.

±1%rdg. ±1%f.s. ±ldgt. 
(40Hz-70Hz)

HIOKI 3205 Digital Multi Tester 
Compact multimeter featuring Semi­
Auto Ranging, electronic and fuse 
protection and approximately 40 
hours continuous operation with 
alkaline batteries. Among the 
many advantages are overrange 
indication, auto polarity and 
automatic battery condition 
indicator.

Specifications
DC V 0-200mV/2000mV/20V/ 

200V/W00V 10M11 
AC V 0-200mV/2000mV/20V/ 

200V/1000V 10M11 
il 0-200/2000/20k/200k/ 

2M/20M
DC A 0-200^ A/2000m A/20mA/ 

200mA
AC A 0-200/x A/2000m A/20mA/ 

200mA

ODD

A wide range off optional 
accessories also available

HIOKI 3206 Digital Clamp Tester has 
FE liquid crystal display, reading hold 
facility and surge hold for motor start 
readings. A special 0-20A range 
provides 0.01 A resolution. This Auto 
Ranging instrument enables current 
measurements to be made without 
breaking the circuit. In addition, 
voltage and resistance 
measurements can also be made.

The circuit design ensures low 
battery power consumption ' 
providing approximately 100 hours 
continuous use with alkaline 
batteries Overrange indication and 
battery exhausted warning are 
among the many features of this J
instrument. j

Specifications
AC A 0-19 99 (Push Button) 

0-199.9/1000A (Auto) 
Surge Current 0-1000A 

ACV 0-199.9V/1000V (Auto) 
Surge Voltage 0-1000V 
0-199 9/19990 (Auto)

Hioki Multitesters are available through your favourite stockist or electrical wholesaler. If he does not have the model 
of your choice ask him to order it for you. For further information contact.

SYDNEY 6016600
MELBOURNE 3296511 BRISBANE 525231
ADELAIDE 466411 PERTH 4466622

& CO. PTY. LTD.
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Photographs showing the construction of the unit. The front 
panel layout appears above, while the rear view of the unit is 
shown to the right.

divide by 2 counter is fed to the input 
of the divide by five counter, this being 
done via a link between pins 1 and 12 of 
the 7490 IC.

The counter IC also has four other in­
puts that perform the functions of 
resetting the counter to either 0 or 9. 
Since we are not interested in using 
these reset functions, we ground the 
inputs. The output of the counter takes 
the form of four LEDS (light emitting 
diodes), arranged in such a way that 
they provide a binary readout. The out­
put can be easily read if you consider a 
lighted LED to indicate a logic 1, and an 
unlit LED to indicate a logic 0.

As you can see from the circuit 
diagram, each of the LEDs has a resistor 
in series with it. The reason for the 
series resistor is to limit the amount of 
current that passes through the LED to 
approximately 10 miliamps. This is plen­
ty of current to ensure that the LEDS 
have adequate levels of light output.

Before you start placing components 
onto the strip board, cut the ap­
propriate tracks as shown in the com­
ponent overlay diagram. To cut the 
tracks is a simple matter requiring the 
use of a small twist drill. The tip of the 
drill is placed in the hole where the 
copper track is to be cut and then 
rotated until the drill has cut away the 
copper that is not required. The finish­
ed result will be a small countersink in 
the board, with the copper strip milled 
away.

Once you have cut the tracks that are 
indicated on the overlay, start to mount 
the components, again following the 
layout shown by the component 
overlay. The first components that 
should be mounted onto the board are 
the resistors and the capacitor. These 
can then be followed up by the tran­
sistor. The IC is the last component that 
is to be mounted, and we suggest that 

an IC socket be used for this, therefore 
enabling the IC to be used again in a 
future project without any damage 
resulting from soldering and then 
removing.

Once the board has been assembled, 
we turn our attention to the 
mechanical construction of the project. 
As can be seen from the photograph, 
we mounted the prototype onto a 
piece of particle board, and mounted 
the LEDs in a front panel that was made 
from a small piece of aluminium sheet. 
Also mounted on the front panel are 
the terminals for the input to the 
counter, and the power switch. The two 
47ohm 1W resistors are mounted on 
the rear of the power switch, and their 
purpose is to drop the battery voltage 
from 6V to approximately 5V, and at the 
same time limit the amount of current 
that the circuit can draw. The maximum 
current drain on the battery will occur 
when the counter reaches the count of 
7, since three of the four LEDs will be lit 
up. Since this is a BCD counter, this will 
be the maximum number of LEDs that 
will be lit up at any one time.

All the holes in the front panel were 
drilled to a size of 6.5mm, and these are 
for the mounting of the LEDs, the 
power switch and the terminal posts. 
The wiring to the LEDs should be done 
carefully to ensure that the order of the 
outputs is correct. The cathodes of the 
LEDs are wired up to a common bus 
and then taken to ground, together 
with the black terminal post. The input 
of the counter is taken to the red ter­
minal post.

We used a 6V lantern battery for the 
prototype. It is not essential that this 
type of battery be used, but we found it 
to be the best since it is a heavy duty 
battery. You could also use a battery 
clip that contains four type AA batteries 
to obtain a six volt source.

We estimate that the current cost 
of the parts for this project is ap­

proximately

$6.00
This includes sales tax.

Led lead 
identification

A

The cathode is the 
shorter of the two 
leads or can be 
identified by a flat 
edge on the plastic 
body.

THE PARTS LIST
7 7490 TTL IC
7 BC548 NPN transistor
2 47 ohm WW resistors
4 330 ohm resistors
7 2.2k ohm resistor
7 4.7k ohm resistor
7 10k ohm resistor
7 .01 uF polyester capacitor
4 Red LEDs and bezels to suit
7 Piece Vero board, 44 x 40mm
MISCELLANEOUS
Piece of aluminium sheet 7cm x 9cm, 
piece of particle board 7cm x 9cm, 
miniature single pole toggle switch, 
terminal posts (1 red and 7 black), IC 
socket (14 pin), solder tags, solder, 
hookup wire etc.
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Sabtronics NEW Hand-held Digital Multimeters...

The only thing that 
beats their performance 
is their price.
Accurate performance you can rely 
on, time after time. That’s what 
you expect from a quality DMM. 
But don’t expect to pay as much for 
it any more. Because now Sabtronics 
brings you top quality DMMs with 
more features and better accuracy 
than other comparable units on the 
market today. And they cost 
surprisingly less!

We cut the price. 
Not the quality.
What you get is a precision crafted 
unit that features single-chip LSI 
logic, laser trimmed resistor 
network and a stable band-gap 
reference element for better long 
term accuracy. Basic DCV 
accuracy is 0.1%. The Model 
2035A gives you 32 measurement 
ranges over 6 functions and the 
Model 203 7A an additional two 
temperature ranges.

First in features. 
First in price.
Both models feature touch-and- 
hold capability with the optional 
probe — its so convenient, you’ll 
wonder why the expensive models 
haven’t got it yet! And two- 
terminal input for all measurement 
functions.— this eliminates lead 
switching and makes your job 
easier. The Model 2037A even has 
a built-in temperature measuring 
circuit with a -50°C to + 150°C 
range (-58°F to + 3O2°F) and is 
supplied complete with the sensor

probe. Of course, auto zero, 
auto polarity and overload 
protection are standard. And
you get 200 hour operation 
from a single 9V transistor 
battery. A low battery 
indicator warns you of the 
last 20% of battery life. Thf 
large, crisp LCD readouts 
allow easy viewing even 
in bright sunlight. 
Assembling either kit is 
simple with our easy-to- 
follow, step-by-step |
instructions. And the 
built-in calibration 
references allow you to 
calibrate the unit any j
time, any place. 1
We’ve even eliminated I
difficult inter-connect 
wires. All parts mount on
the PC board. The only wires you 
solder are the two battery-snap leads.

Biggest value in small 
DMMs
To sell hand-held DMMs with all 
these features at such low prices, 
we had to sacrifice profits. But we 
never sacrificed quality or 
performance.
And you save even more buying 
direct from our U.S.A, factory. For 
your convenience, the prices are 
listed in Australian dollars.
To order, simply send a Bank Draft 
or International Money Order for 
an equivalent amount in U.S. 
funds and we’ll ship your kit via

DCm V-

'°°w

COMM •

>»kß

Insured

Model 2035A 

$74.95 
m + postage &

Airmail. Please allow 4-6
weeks for delivery. Order yours 
today!

Making Performance Affordable

sabtronics
INTERNATIONAL ’---------

13426 Floyd Circle M/S 94 • Dallas Texas 75243 
Telephone 214/783-0994

BRIEF SPECIFICATIONS:
DC VOLTS: 100/xV - 1000V, 5 ranges 
AC VOLTS. 100gV - 1000V, 5 ranges 
DC CURRENT: 0.1/iA - 2A, 5 ranges 
AC CURRENT. 0.1 - 2A, 5 ranges
Hi-OHMS: 0.1 Q - 2OMS2, 6 ranges 
Lo-OHMS: 0.1S2 - 2OMS2. 6 ranges 
TEMPERATURE: -50°C - +150°C 
(-58°F - + 302°F), 2 ranges 
(Model 2037A only).

WEIGHT: 11 oz. (excl. battery)
OVERLOAD PROTECTION: 1000V DC
or ACpeak all voltage ranges; 250V DC
or ACpeak all Ohms ranges; 2A/250V
fuse all current ranges.

I Mail to: Sabtronics International, 13426 Floyd Circle M/S 94, Dallas, TX 75243, U.S.A.

I Please send via Insured Airmail.. .
' _____ (qty) Model 2035A Hand-held Multimeter kit(s) @ SA74.95 each SA

(qty) Model 2037A Hand-held Multimeter kit(s) @ SA89.95 each SA

(qty) Model THP- 20 Touch-and-hold Probe(s) @ $A19.95 each $A
| _____ Airmail postage and Insurance for each DMM kit @ $A9.00 each SA

, 4 TOTAL SA.
| I enclose a □ Bank Draft □ International Money Order for the equivalentI amount in U.S. dollars, payable to SABTRONICS INTERNATIONAL

| Name

. Address

(Post Code & Country)

NOTE: Prices do not include any tax or duty which may be levied upon receipt of goods.



Now also available in King Size

Dunhill Superior Mild
The new standard of excellence in mild smoking
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For those who appreciate the finer things
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FLIPFLOPS: what they are & how they work.
Apart from logic gates, probably the most basic 

elements in digital circuits are flipflops. As the name 
suggests, a flipflop is a bistable device. It has two stable 
operating conditions, and can be made to switch from one 
to the other.

A very basic flipflop can be formed by connecting two 2- 
input NAND gates, as shown in Fig. 1. As you can see, the 
two gates are “cross coupled”, with the output of each be­
ing connected to one of the inputs of the other. This forms 
a regenerative feedback loop, with the result that if the two 
uncommitted inputs are taken to true (1) logic level, only 
one of the gates can have a true output; the other must 
have a false (0) output.

This happens because the output that is true causes 
both inputs of the other gate to be true, driving the second 
gate’s output false by virtue of the inherent inversion in a 
NAND element.

Only one output of the flipflop (or “FF”) is normally true, 
and the other is false. The two outputs are logically com­
plementary, in other words — each is the logical comple­
ment of the other. By convention one output is usually 
labelled “Q” and the other “Q-bar".

The FF has two stable states then: one with Q true and 
Q-bar false, and the other with Q false and Q-bar true. Just 
which of the two states the FF is in depends upon its 
previous history.

The main factor that determines the state of the flipflop 
is any signals which may be applied to the inputs A and B. 
There are various possibilities here: the FF may have 
either Q or Q-bar true initially, while either A or B may be 

Fig. 1 to the left shows the 
SR flipflop, while Fig. 2 
above shows the T-type 
flipflop and its truth table.

T

BEFORE 
CLK PULSE

AFTER 
CLK PULSE

Q a Q Q

0 
0

0 
1

1
0

0 
1

1
0

1
1

0 
1

1 
0

1 
0

0 
1

taken true or false independently. With three variables, 
this gives eight different situations, each of which can be 
analysed using basic gate principles.

The results are shown in concise form in the "truth 
table” of Fig. 1. Each pair of lines covers one of the four 
possible true-value combinations for the two inputs, with 
the other two lines in each pair covering the two possible 
initial states of the flipflop.

A simple flipflop of the type in Fig. 1 is known as a 
“Reset-Set” or R-S flipflop. While an RS flipflop has its 
uses, there are many applications in digital systems that 
require a FF to respond only at certain fixed times, as 
determined by general timing or "clock” signals that are 
fed throughout the system. To provide for this sort of 
operation, a number of variations on the basic flipflop have 
been evolved.

One of these is the so-called T-type or “toggle” flipflop, 
shown in Fig. 2. This has two inputs, like the RS type, but 
here the inputs perform entirely different functions. One 
input is called the toggle or “T” input and the other the 
"clock” input.

Referring to the truth table of Fig. 2, you can see that if 
the T input is held false (0 logic level) during the clock 
pulse, this has the effect of “freezing” the FF in its initial 
state; ie, no change occurs at the outputs. However if tne T 
input is held true (logic 1) during the clock pulse, the clock 
pulse forces the FF to “toggle” or change states 
regardless of its initial state. If it was set, it will reset, and 
vice-versa.

The T-type FF is thus capable of only two responses to a 
clock pulse. It can either remain unchanged, or toggle, 
depending upon the logic level applied to the T input.

Probably the most important type of clocked flipflop is 
the JK type, which is shown in Fig. 3. This is a very flexible 
element (and also the type that is used in the counter IC 
around which this project is built), in that it can be arrang­
ed to perform all of the functions performed by the other 
types.

Fig. 3 The most widely 
used of the flipflop family, 
the IK type, shown here 
with its truth table.

J K Q (BEFORE) Q (AFTER)

0 0 0 0

0 0 1 1

1 0 0 1

1 0 1 1

0 1 0 0
0 1 1 0

1 1 0 1

1 1 1 0

The counter could also be powered 
from a power supply that runs ftqm[the 
mains, and we will consider publishing 
a power supply project of this type 
sometime in the not too distant future.

Now that you have completed the 
assembly of the project, go through 
and check all the wiring once more, 
and don't forget the board assembly. If 
you are satisfied that all is in order, 
hook up the square wave oscillator that 
was featured in the August issue, and 
turn on the power to the counter. Now 
turn the switch on the oscillator into 
the 1Hz position and note that the LEDs 
of the counter's display should start to 

follow the binary counting sequence. 
To check that the sequence does in fact 
follow the binary notation, refer back 
to table 1 and check that the sequence 
of the LEDs corresponds to that shown 
in the table.

The counter does have some other 
more practical applications other than 
flashing a row of lights in a binary se­
quence. You could for example use it as 
a frequency divider. If you feed a fre­
quency into the input, you can obtain 
two different output frequencies; one 
corresponding to the input divided by 
two, and the other to the input divided 
by 10. So if we feed a frequency of 

1000Hz into the input, the resulting 
output frequencies will be 500Hz 
(1000/z) at output A and 100Hz 
(1000/10) at output D.

As you can see from the above infor­
mation, the input frequency is divided 
down by a factor of 2 each time, and 
the different output frequencies 
appear at the outputs of the counter IC.

If you did build the oscillator project, 
you will soon discover that you can ob­
tain 25 different frequencies, if you use 
the oscillator together with this counter 
project.

For those experimenters that teel a 
little more adventurous, you could
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brass ships clocks
SMITHS 8 DAY 7 INCH 

DIAMETER $110

Post A $1.75; B $3.00; C $3 60

GENUINE EX ARMY WRIST 
WATCHES

Complete with nylon band $19.50 
Post $1 10

P M G. TYPE TELEPHONES 
Standard desk type with magnetd bell 
calling device Range 30 miles Uses 
standard batteries at each phone Any 
number can be connected together on 
single line $39.50

(2 TELEPHONE SETS)

$2 Cartage to Rail Freight payable at 
nearest attended Railway Station

SOLENOIDS
200 MA 24 volt. Vfem push movement 

$2 50 P+P 80c

NIFE CELLS
1 2 volt, fully charged, 4in x 3in x 1 in 4 

AH
$1.50 each P&P 80c

CENTRE DRILLS
15 x 5
64 x 64 Carbon Steel $3 Doz Post 60c,

POSTAGE KEY.
A: NSW
B: Vic. Qld. SA
C: NT. Tas
D: WA

RECEIVER No. 210
2 16 M/cs $65.
Transmitter No 11 suits 210 $35.
24 volt Power supply to suit above $15.
Or complete station with Headphones
M'c $110

ARTILLERY DIAL SIGHTS MK2 
Can also be adapted as a Dumpy Level 
dr as base for a telescope has full 360’ 
5'r" diam gunmetal rotating circle Ad 
lustable elevation and depression Has 
top grade +<" diam object lens F.L 10" 
with cross hairs, eyepiece, ’4" right angle 
prism — height 10" — weight 3'4kgs. 
With leather carrying case Original cost 
$300
Our Special only $27.50
P&P A $2 25 B $4 00 C $6 00

brand
6SN7 
5U4 
EF50

VALVES
NEW 

$1 95 
$1 95 
$1.50

2x2

6x4
VR65

$1 50 
P+P

6BM8 
6GV8 
6AK5 
1H6 
832 
80c

$1.95
$1.95 
$1.95 
$1.50 
$5 00

$1.95
$1 50

STC HIGH IMPEDANCE 
HEADPHONES

3400 ohms, brand new. only $5.95 pair
P&P. A $1 65. B $2 75. C $3 10

EX ABC
MAGNETIC RECORDING 

TAPES ’Zt"
PROFESSIONAL QUALITY

5" x 600 $1.50
7" x 1200' $2.75
P+P $1.30
10'4" x 2400' $7 95
P + P A.$1.65 8.$2.75 C$3.10

COLLINS INDEPENDENT 
SIDEBAND TRANSCEIVER

TRC/75
Fully synthesised transceiver with am. 
upper, lower and independent sideband 
operation. 1 KHz steps from 2MHz to 
29 999MHz 1 microvolt sensitivity.
2 5KHz bandwidth ssb. 6KHz bandwidth 
AM 1 RW PEP max output Fully 
automatic tuning of both transmitter and 
receiver from remote control unit 
Complete with automatic aerial coupling 
unit, mic, headset, etc. 400Hz supply

Ideal for amateur use
PRICE $750

COLLINS SYNTHESISED 1 
SB RECEIVER

TRC/75 receiver section of transceiver 
specification as above

PRICE $400

TELEPHONE WIRE
1 mile twin (2 miles) genuine ex-Army 
Don. 8 perfect condition $45 00 per 
drum, $2.00 cartage to rail freight 
payable at destination.

20X to 60X 
ZOOM TELESCOPE 

With Tripod. $115.50. 
Pdst A$2.25. BS4.10, C$6 10

RCA 44BX MICROPHONES
PROFESSIONAL QUALITY $75 

P&P A $1 80. B $3.50. C $4 55 
D $4.55.

AERIAL CAMERAS
WITH 8" FL 3" DIAM LENS F24 MASK 
IV 2 9 LENS STOPS 11. 8. 5.6. 4. 2.9 —

$75
$2 cartage to rail freight. Payable to 
nearest attended railway station

PENTAC LENSES
3 DIAM 8" FL WITH DIAPHRAGM 
STOPS 11.8, 5 6, 4, 2 9 MOUNTED IN 

METAL HOUSING — $65 
POST A. $1 85, B $3.25. C. $4 10

PRISMS
4 SQUARE FACED RIGHT ANGLE 
PRISMS TOP QUALITY EX AIR FORCE 
— $65: OR LENS & PRISM FOR $120 

POST A $1 75. B- $3 00. C $3 60

WRIST WATCHES 
SWISS JAEGER

Le Coultre ex RAAF rated one of the 
world s best in smart chrome case with 
black dial Original cost $250

SPECIAL $49.50
Post $1,30

theodolites
Made by Wilds Microptic, with tripod 
Model T1. reads down to one minute of 
ARC $750
(Usual Price $1750)
Model T2 reads down to one second of 
ARC $1000 (Usual Price $3200)
Freight payable at nearest attended 
R wav Stn

ZOOM FOCUSING
MICROSCOPES

Zoom focusing microscopes. 75OX 
battery and mirror illuminated $3175
Zdom 1200X similar to above $47 95
P&P A $1.65. 8 $2 75. C$3 10

16m 
10m 
21b

ZOOM SPOTTING 
SCOPES

DIRECTOR LEVELS

30 x 30 
LENGTH 12'4", HEIGHT 

10" 
WEIGHT 1% lb 

$32 50
45 x 40 
Length 
Height 1 
Weight 
$49 50

High grade coated lenses 
Ideal for pistol and rifle ranges 
dr general viewing. Zooms in 
from very low to high powers 
Complete with tripods 
POST A $1 75. B $3 00 

C. $3.60

TELESCOPES
25 x 30 $13 50 
P&P A. $1. 30

Ex Army No 9 with azimuth horizontal cir­
cle and vertical adjustment suits all types of 
levelling. In leather case $90.

P+P AS1.75 B$3 CS3 60

17 PIECE SAE 
SOCKET SETS

V Square drive ratchet handle, 
extension bar, T-bar, 13 socket spanners. 

%" to 1" $19.50 
Post: A $1.95. B $3.50. C $4.60.

SPY TELESCOPES
8x17 mag size of a rifle cartridge ex­
tends to 8". Only $8.95 each, post 60c.

CONDENSER LENS

BINOCÚCARS
PRISMATIC Coated Lenses
Complete

8 x
7 x

10 x
12 x
20 x

30
50
50
50
50

with case

$42.00 
$48 95
51 00 
53.00 
65.00

Brand new

2’. diam 2" F L SI.50 each or $2.50 
per pair P&P 80c

P&P 
A 
B 
C

$1.75
$300
$3.10

SMALL CLIP ON 
POCKET TELESCOPE

15X $7.00. P + P 80c

IMPELLER PUMPS
New gunmetal body. Stainless Steel 
Shaft. Neoprene Impeller. Up to 15ft. 
Lift, suitable for almost any type of liquid 
Self priming Ideal boat bilge pump, sul­
lage drams, etc Approx size 8" x 5" 
% $35.75. W $51 00, 44" $56.50 
P+P A $1 95. 8 $3 50. C $4 60*

24 PIECE METRIC 
SOCKET SETS

Ratchet handle. 2 extension bars, speed 
brace, universal joint. 2 plug spanners. 
16 socket spanners. 10 to 27mm

$24.50
Post: A $2.25, B $4.00. C $5.90.

3" ASTRONOMICAL 
REFLECTOR TELESCOPE

1 17X magnification FL 700mm with 
5x24mm finder scope and two section 

hardwood tripod $169.25.
Post A$2 25, B$4 10, C$6.10

C42 set 36 to 60M/Hz with 24 volt power 

supply headphone mic. leads etc. $95. 
Or 42 set separate $65.

AIRCRAFT INSTRUMENTS
Directional Gyros.
AN5735-1 Air Operated 
$35
Sperry Artificial Horizon
AN5736-1 Air Operated
$45
Slip and Turn Indicators 
$17.50
P&P
A $1 65. B $2.75. C $3 10

MAGNESIUM DRY CELL 
BATTERIES. Suits PRC25 and dozens 
of other uses. 1 5 volts long life 
Only $1.50 each. P & P A $1 35 b 
$2 75. C $3 60
ANEROID BAROMETERS

In brass case, made in London. $39.50 
P&P A. $1.66

B $2.75
C. $3,10

Liquid filled 
compass

With magnified lens sight and 
reader
Only $7.95 each Post $1 30

degree

POLARITY & CURRENT 
CHECKER

3 volt to 400 volt. Simple leads and 
prods quickly determines positive or 
negative with illuminated indicators, also 
checks AC current and intensity, fully 
insulated only $4.95. pp $1.30

COLLINS COMMUNICATIONS
RECEIVER
Type SIJ-4 

500kHz to 30mHz 
$350 00

16MM SOUND PROJECTORS 
IN GOOD WORKING ORDER

240 volts operated complete with 
Speaker and Amplifier

SIEMENS $375
BELL & HOWELL $195.

$1 Cartage to Rail. Freight payable at 
nearest attended Railway Station

SELSYN MOTORS 
MAGSLIP

TRANSMITTER 3" MK2 
$20 00

Post Packing A. $1.75. B $3 00 C 
$3 10

MAGNIFYING GLASSES
4 Magnifier suspends from neck and 
rests on chest, leaves hands free ideal for
mum or gran, sewing, etc.

$6.30
4" Hand held
3” Hand held
2'4" Hand held
314" Rectangular
4" Magnifier on stand 

leaves hands free
Illuminated 10 x power 

magnifier
Postages $1.30 extra

$5.95 
$3.80 
$2 65 
$4 25

$10.75

$6 60

Deitch Bros.
70 OXFORD STREET, SYDNEY 2010

SORR y NO COD
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Flipflops in counters
The JK flipflop has two main inputs in addition to the 

clock input, and as you can see these are laheHed J and 
“K". If the J input alone is held true, the FF will set, if theK 
input alone is held true, the FF will reset; if both the J and 
the K inputs are held true together, the flipflop will toggle 
with the applied clock; and if both are held false, the 
flipflop will “freeze".

If you now refer to the diagram of Fig. 4, you will see that 
we have reproduced the circuit of the 7490 IC. Note that it 
uses JK type flipflops.

Closer examination of the schematic will reveal that the 
first FF in the counter chain is in fact not connected to tne 
other FFs. The device is actually a dual counter in that tne 
first stage is a divide-by-2 stage, while the other three FFs 
form a divide-by-5 stage. To use this device as a divide- 
by-10 stage, we must connect the two internal stages in 
cascade. This is done by connecting the output of the first 
stage to the input of the second stage (ie pins 12 and 1 are 
connected together).

The device also features some special reset inputs, but 
we shall leave these from the discussion as they are not 
used in this project. The pulse train that is to be counted is 
fed to the input of the first stage, ie. pin 14. The output 
from the device is in a four bit binary pattern, actually not 
pure binary, rather BCD or “binary coded decimal”. The 
outputs are labelled QA to QD, with QA being the least 
significant bit (LSB), and QD being the most significant bit 
(MSB).

Fig. 4 to the right shows 
the circuit of the 7490 IC. 
Two separate counters 
exist in the package, the 
first a divide by two, and 
the second a divide by 
five. Fig. 5 above shows 
the truth table for the 
outputs of the 7490 
counter.

The resulting output from the counter will appear as 
shown in Fig. 5. Here you can see the BCD code that is out­
put, and also the decimal equivalent of the BCD number.

For those readers that wish to learn a little more about 
flip-flops and electronic counters we refer you to the Elec­
tronics Australia handbook "An Introduction To Digital 
Electronics”.

build up several of these counters and 
interconnect them to obtain counts 
that are increasing in decade steps. In 
other words, if you use two of these 
counters, you can count up to 100, and 
with three you can count up to 1000, 
and so on. To connect one counter to 
another, all that has to be done is to 
take the output of the first counter 
(output labelled QD), and feed this to 
the input of the next, and so on.

By cascading counters in this way 
you can obtain count lengths that are as

long as you could want them. All that is 
required is to build several of these, 
one for each decade. If for example 
you want to be able to count to one 
million, you will need to build six of 
these counter modules and then inter- 
connect them the way that was describ­
ed in the last paragraph. The number of 
applications for a counter of this type is 
almost enedless. All that you need to 
do is come up with some more ideas, 
other than those that have already been 
described here.

In an early issue we hope to show 
you how to hook up a digital display to 
your counter, so you can read the 
count in both binary and decimal form. 
Apart from being an extremely prac­
tical and fun project, it also goes a long 
way in teaching you some of the basics 
that are involved in electronic coun­
ting. ..

Incidentally, a little message to all 
you beginners out there. This is your 
section of the magazine, and we would 
welcome suggestions for projects and 
ideas that you would like to see design­
ed and published. You are the people 
that know what you want, and you 
could greatly simplify our task in pro­
ject selection if you let us know.

In the meantime, we hope that you 
have lots of fun with the counter, and if 
you have any novel ideas for the use of 
the counter, let us know so that we can 
pass some of these along to other 
readers. w

AUSTRALIAN MARITIME 
COLLEGE

MARINE 
RADIO

OFFICERS
A two year full-time course, leading 
to an Associate Diploma in Marine 
Radio-communications, will 
commence in February 1980 for 
those wishing to become Marine 
Radio Officers.
The course will be conducted in 
1980 in Sydney. Students will then 
transfer to Launceston in 1981 for 
the final year of the course.
Entry requirements are passes at 
HSC level in mathematics, an 
approved science subject and, 
preferably, English.

For further information please write to:

The Admissions Officer, 
Australian Maritime College, 

PO Box 986, 
Launceston. Tas 7250

The component overlay diagram. Note
the cuts in the copper tracks.
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MAIL

For more on AIM 65 and 
how you can develop 
programs in assembly 
language or BASIC, write

General 
Electronic

Services
Pty Ltd

99 Alexander Street, Crows Nest, 
N.S.W., 2065. Phone. 439-2488. 
Telex: 25486 A/B Servo

ADELAIDE: 42-6655
BRISBANE: 277-4311
CANBERRA: 80-4654. 82-3581
NEWCASTLE: 69-1625
PERTH: 325-5722
MELBOURNE: 598-9207
DWELL PTY LTD 487-3111

Project errors?
In ypur October editorial you refer to 

complaints from readers about errors in 
projects. I believe you have a record to 
be proud of.

Smce first reading "Radio & Hob­
bies m 1954, I have built many of your 
projects and have never had a problem 
not of my own making. The same can­
not be said of projects I have attempted 
from other magazines. This is true not 
only in respect to errors and omissions 
but the thoroughness of design (com­
ponent tolerances, for example).

Keep up the good work!
G. Derrett,
Beacon Hill, NSW.

COMMENT: Thanks for the bouquet, 
G.D. However, we must admit that 
despite a fairly elaborate checking 
procedure, occasional errors do slip by.

N Z attitude to FM

too

In researching an article, I came 
across an "Electronic Australia" series 
on FM radio, written just after approval 
was given to restart FM transmissions in 
Australia. The first of the article talked 
of the FM "hiatus" in Australia and 
described how, for many, FM broad­
casting had become "a pipe dream, 
which they would (eventually) be 
old to enjoy!"

That is still the situation in New 
Zealand and I, too, am beginning to 
despair of ever having FM broadcasting 
m this country. The history of attempts 
to introduce FM broadcasting to NZ is a 
sorry one of indifference and 
procrastination, which has not been 
helped by frequent political in­
terference in broadcasting.

The first event to impede the in­
troduction of FM radio was the short­
sighted decision of the NZ Post Office 
to allocate most of the international FM 
band to two-way radio use. Although 
the Post Office was to have the band 
cleared by 1980, they have now relaxed 
this to 1982! Subsequent events which 
have delayed FM radio include the in- 
foduction of colour TV, and the es­
tablishment and networking of a se­
cond Government run TV channel 
throughout the country.

A 1973 report which recommended
the fragmentation of the one Govern­
ment broadcasting------- ..-----o organisation into 
tour corporations contained an in­
teresting reference to FM Radio, which

Letters to 
the editor

admitted its technical advantages, but 
dismissed it with the statement: "but 
the submissions to the committee did 
not reveal the existence as yet of any 
large body of opinion pressing for the 
change (from AM to FM)". Thus the 
public not only has to know about FM 
without having any transmissions to 
judge it by, it also has to show the ad­
ministrators of broadcasting the advan­
tage of high quality transmission 
methods!

The original "Electronics Australia" 
article wound up with the words "and 
what of NZ? There has been consistent 

Pressure in that country for a 
VHE FM service — and no less consis­
tent rejection of the idea by successive 
governments."

At a public hearing in 1969 there 
were 33 submissions, nine of which 
were presented in person. Most 
favoured the introduction of FM, with 
the exception of the government 
broadcasting organisation! Hardly 
minority pressure!

Your article went on to suggest that 
on the basis of the Australian decision 
tnis might strengthen the case for FM 
radio in NZ. I have to tell you no such 
luck!

Keith Macdonald ZL2AWM, 
Silverstream, NZ.

Hearing aids
Four hundred dollars seems a lot to 

have to pay for a small battery operated 
mono amplifier.

The price ICs are today, it's not sur­
prising one can buy a calculator from as 
ittle as $6 and a good one for less than 

$100; or a pretty complicated solid­
state electronic watch for about the 
same price.

Yet, if one is deaf, it's usually a good 
deal more than $100 for just a simple 
mono amplifier.

It doesn't seem fair since they use the 
same parts. The people who most need 
them are the people who can least af­
ford them and they're not a luxury like 
watches and calculators.

I'm sure if they were cheaper a lot 
more deaf people would be buying 
them and making life more pleasant for 
their relatives.

Seems to me it's a very lucrative 
racket that needs exposing and since 
your magazine is quite popular I hope 
it does just that.

P. Truscott, 
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Oldest reader?
Thinking back through the past, I 

reckon that I may now be the oldest 
reader of "Electronics Australia and 
the journals from whiqji it emerged.

I bought the first edition of "Wireless 
Weekly" in 1912 or 1913, as published 
from the old Bulletin office in George 
St. I've been building radio sets ever 
since.

The only station on the air at the time 
was the snip's station that came on at 
1:00pm. I thought it wonderful to pick 
it up on my first crystal set.

Down through the years I've enjoyed 
reading "Wireless Weekly" through to 
"Electronics Australia". I'm now 82 and 
my eyesight is failing but I still make 
some of your projects to while away the 
time. My last project was the digital 
clock with the National module 1002B. I 
made the aluminium cabinet and 
finished it in gold and brown.

R. Barton, 
Caringbah, NSW.

Computer contest
I think that it is not good that you 

make a big thing on your cover about 
"Win a Computer" when you have to 
own one already to be able to enter. 
The rules say you have to write the 
program so it will go into "Level 1 
Basic", and they want it on a cassette 
which only a computer can make. How 
do I get to know "Level 1 Basic"?

Your cover should also have said 
"competition for TRS-80 owners only", 
joke's a joke, but either the ad or the 
competition is not fair.

P. Brown, 
North Adelaide, SA.

COMMENT: We agree that entrants 
would have to understand Basic (see ar­
ticle in the same issue) but there are 
lots of readers who do — students, 
hobbyists, teachers, professionals 
and who have access to a computer us- 

. ing Basic. Being on display in Tandy 
stores, the TRS-80 is fairly readily 
accessible for reference. The cassette 
was not a pre-requisite for success, 
merely "desirable to assist the judges".

BASIC 
ELECTRONICS

Basic Electronics begins with 
the electron, introduces and 
explains components and cir­
cuit concepts, and progresses 
through radio, audio techni­
ques, servicing, test in­
struments, etc.
Available from:
"Electronics Australia", 57 Regent St,
Sydney. PRICE $3.50 OR by mail order
from “Electronics Australia”, PO Box
163, Beaconsfield 2014. PRICE $4.10.

MiMSPARK
Australia's best Electronic Ignition Systems

NOW OFFERS THE ELECTRONICS AUSTRALIA 
DWELL EXTENDED ELECTRONIC IGNITION 

IN KIT FORM.

E.A. KIT — $35.00
WIRED AND TESTED — $47.50
MEGASPARK TRANSISTOR
IGNITION READY TO INSTALL — $45.50
PACK AND POST. ADD $1.50

Write or phone for details

ENSON EQUIPMENT

MEMsPARK
ELECTRONIC 

IGNITION

P0 BOX 355, NARRABEEN NSW 2101 
PHONE: (02) 913 8386

One-Second Desoldering
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 in a second 
or so: acts as a heat sink to 
protect circuits and components.

From your Components supplier or ring:

Royston Electronics

RADIO DESPATCH SERVICE
THE SPECIALIST STORE

869 GEORGE STREET. SYDNEY, NSW 2000. (NEAR HARRIS STREET) 
PHONES: 211 0816. 211 0191

SPECIAL
COMPUTER 
COOLING 
FANS

Muffin fan 4%” square.
$24.240V

NOTE: We keep all PC Boards for EA & 
ETI projects.
Write or call.

MAIL ORDER CUSTOMERS
$1 packing plus 5% of order value up to $80 
and thence a flat $4 for postal items.
Carrier — freight on.

OPEN: MON-FRI 8.00 am-5.30 pm
Thursday late night shopping until 8.30 pm, Saturday 8.00 am-11.45 am.

(07) 44 0131
(08) 42 6655
(09) 381 5500

3<n

TEXAS INSTRUMENTS
TI 59 CALCULATOR PRICE: $247.00 plus s/tax.
Tl PC100 PRINTER PRICE; $213.57 plus s/tax.

" ‘ Incl

TI 30 Student Pack ...................
TI-58C..........................................
TI-5025M ....................................
Little Professor ...........................
Data Man ....................................
FM Transmitter
HF65 FM TRANSMITTER 60-148

Excl 
S Tax 
20.00 

109.00 
73.85 
15.00 
21.00

S Tax 
22.10 

120.70 
81 76 
16.57 
23.25

MHz
Will run 5w output with heat sink Ideal for signal 
testing or for a miniature transmitter which could be 
received on a standard FM receiver. Kit HF65 — 
$9 90
Distributors ForXCELITE Tools
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REVIEWS OF RECENT

“ Records & Tapes
CLASSICAL • POPULAR • SPECIAL INTEREST

Liona Boyd: “fine Spanish music”
LIONA BOYD plays music by Albeniz, 

Barrios, Sor, Satie, Debussy, Tarrega, 
Payet, Barnes. Liona Boyd, classical 
guitar. CBS Stereo Disc SBR 235975.

The record sleeve refers to the artist 
on this disc as "The First Lady of the 
Guitar"; however sexist the argument, 
it seems to be justified as I cannot recall 
any other serious guitarist on the distaff 
side — not among the true 
professionals, anyhow. Miss Boyd (who 
would seem to be most toothsome as 
well), is a young Canadian, whose 
teachers include Julian Bream, Narciso 
Yepes and Alirio Diaz — a formidable 
team indeed. Her playing is so sure, 
clean and competent that I find it dif­
ficult to believe her teachers had a hard 
task.

About the music: Augustine Pio 
Barrios, a Paraguayan Indian guitarist, 
who died in 1944, wrote 19th century 
music of beauty and charm; Carlos 
Payet is a composer-guitarist-physician 
in El Salvador and his music, also, is of

Brahms: four hands, two pianos
BRAHMS: Sonata F minor; op 34b, after 

the. Quintet op 34, for two pianos;
Variations on a Theme by Joseph 
Haydn, op 56b, for two pianos. Alfons 
& Aloys Kontarsky, pianos. DG Stereo 
Disc 2531 100.
This release was actually timed to 

coincide with the current Australian 
concert tour, their second, by the Kon­
tarsky brothers. The playing is quite 
brilliant and, as one has come to expect 
from them, always musicianly and very 
stylish. The quality of their playing is 
matched by the recorded sound; the 
two pianos blend and balance so well 
that one might almost suspect the duo 
to be performed on one instrument, at 
four hands (the record cover somewhat 
oddly, refers to "two pianos, four 
hands" — how many hands would you 
expect?)

Reviews in this section are by Paul Frolich (P.F.), Neville Williams (W.N.W.), Jamieson Rowe (J R ) Leo 
Simpson (L.D.S.), Norman Marks (N.J.M.), Greg Swain (G.S.), and Danny Hooper (D.H.).

straight-forward appeal. Miss Boyd's 
transcriptions of Debussy ("The Little 
Shepherd") and Satie (Gymnopedie 
No. 1) are sensitive, delicate and work 
exceedingly well as plucked by her. A 
Fantasy by Canadian Milton Barnes, 
written for Miss Boyd and based on an 
Amerindian folk song is of limited in­
terest. Musically, the best (and not un­
expectedly) are the three Waltzes by 
Fernando Sor, Tarregas' "Recuerdos de 
la Alhambra" and Albeniz' "Granada" 
and "Asturias".

It is in fine Spanish music written tor 
the instrument that the classical guitar 
comes into its own; it is in such music 
that Miss Boyd gives of her best — and 
her best is pretty good! My only reser­
vation about this record is in the sound 
which appears to have been recorded 
with some bass-bias. Apart from this — 
and it may well be that others' ears will 
react differently — all of it is in good 
taste, the Albeniz is played with 
agreeable restraint and the Tarrega is as 
gorgeous as I've yet heard. (P.F.)

It was not at all uncommon in the 
19th century to arrange major chamber 
works or even full orchestral ones for 
two pianos or, more usually, one piano 
at four hands; at first, I expected these 
works to be such arrangements and I 
would not have been surprised had 
they been made, with or without 
Brahms' approval, by someone else. 
The surprising thing is that these two- 
piano works are undoubtedly by 
Brahms; op 34b in fact precedes the 
Quintet op 34 and op 56b may or may 
not have been written before the 
orchestral version. In any event, we are 
here faced by two major compositions, 
authentically Brahms' and botn of them 
as good as unknown in recent times.

The Piano Quintet op 34 is very well 
known and a justly admired work. The 
work for two pianos is, in all essentials, 
identical; all tne same, the divergencies

are sufficient to be worthy of notice 
and there are passages in which the 
piano sound is preferable; others in 
which the strings seem much more 
convincing. The contrapuntal final 
Presto impresses me much more 
powerfully in this version; on the other 
hand, the Poco Sostenuto is diminished 
by percussiveness. As for the Variations, 
I find the sonority and tone colours of 
the pianos to be quite definitely 
preferable to the over-rich orchestral 
sound that Brahms so often favoured.

Preferences will, needs, be personal 
ones and dictated by one's taste; one 
thing stands out: these are important 
works of considerable beauty, quite 
apart from their historical curiosity. I 
can recommend this recording on 
every count. (P.F.)

☆ ☆ *
BRAHMS: Hungarian Dances 

Complete. Michel Beroff and Jean- 
Phillipe Collard, piano duet. World 
Record Quadraphonic Disc QR 
05890.
Twenty-one Nocturnes from Chopin 

... 21 Hungarian Dances from Brahms, 
and they are all here, on one disc, 
delightfully played on two pianos. This 
is really much more fun than hearing 
the more usual orchestral 
arrangements, let alone all the other 
arrangements for various palm-court 
ensembles. The authenticity of 
"Hungarian" is, of course, irrelevant; 
Brahms was not an ethno-musicologist 
and he wrote these dances to entertain 
— did not even allot them an opus 
number!

The Beroff-Collard duo lack the Kon-
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tarskys' relentless accuracy and 
earnestness, which is rather fortunate 
for this music; they score with greater 
liveliness and temperament and com­
municate their joy in happy music­
making to the listener. The recording 
(HMV, originating in the Salle Wagram, 
Paris) combines agreeable acoustics 
and good piano tone for any occasion 
of twenty-one times total pleasure. 
(P.F.)

Avant-garde sound
REVERBERATIONS TWO. Ron 

Nagorcka: Sanctus. James Penberthy: 
Hymn for the Death of Jesus. Scherzo 
("Devils up there"). Felix Werder: 
Holy Thursday. Douglas Lawrence, 
organ. Move Stereo disc MS 3025 
(Move Records, PO Box 266, Carlton 
South, Vic 3053).
Recorded in St Patrick's Cathedral, 

Melbourne, this record has remarkably 
fine sound and contents that are as 
avant-garde as one could wish for. Side 
1, Nagorcka's piece for organ, didjeridu 
(their spelling and it seems more 
sensible than the traditional one), 
voices and electronics is described by 
the composer as ", . . the coming 
together of an organist, a didjeridu 
player, an electronic technician and a 
group of untrained singers to produce 
a sonic object according to the general 
specifications of a simple score."

Reverberations hvo

I do like "sonic object" — a novel 
term, but one which is quite descriptive 
of a near-monodic event. At over 20 
minutes, the experience may seem a bit 
long; all the same, there is interest 
here, there is tension (though without 
resolution) and some sections of the 
sound produced are deeply satisfying. 
Felix Werder's brief piece for organ 
shows this composer from a new angle; 
it is nervously charged music and the 
sleeve notes fairly refer to "... scatter 
techniques and constant nuance of 
tempo and colour". As always, Werder 
makes few concessions to the lazy 
listener and I regard this as one of his 
most successful essays in terse self­
expression.

The two pieces by James Penberthy
are for organ solo and combine strict
notation and aleatoric sections. The
adaptation of these recent
compositional techniques to organ
music are, to my ear, very successful

Christmas with 
Move Records
THE MESSAGE OF CHRISTMAS in Song 
and Story. Stereo, Avant Garde AVS-

117.
An unusual record, this, appropriate 

for those who have the time to relax 
and ponder the Christian implications 
of Christmas.

A female voice is used for the narra­
tion and the first impression is one of 
affectation, even tension. But the im­
pression gives way to acceptance and 
the realisation that it is probably a 
deliberate part of the presentation.

All through, the story is punctuated 
by snippets of Christmas songs from 
many lands, often in the appropriate 
language and backed by national in­
strumental sounds. Israel is 
represented, along with Mexico, Ger­
many, Spain, India, Ireland, the 
Ukraine, Norway, the Cameroons, 
Switzerland, Greece and Chile. There 
are Gregorian chants and a negro 
spiritual.

Diction is excellent but, on the rear 
of the album is a sheet containing both 
narration and lyrics. The recording 
quality is clean and the record should 
be enjoyed, as I said, by those who have 
the time and inclination to listen. 
(WNW).

☆ ☆ *
15 FAVOURITE CHRISTMAS CAROLS. 
Organ, Brass and Tubular Bells. Move

MS-3019.
This one is also different from the 

usual run of Christmas albums but for 
another reason — one that will appeal 
to some and alienate others. Normally 
simple carols have been selected and 
arranged to use the resources available 
to arranger and conductor Christopher 
Willcock: Douglas Lawrence playing 
the organ of St Patrick's Cathedral, 
Melbourne; Dal Barbare, tubular bells 
and glockenspiel; the Festival Brass 
Ensemble.

Carols presented are: While 
Shepherds Watched — Unto Us Is Born 
A Son — Sussex Carol — We Three 
Kings — Hark The Herald Angels — 
Sing Aloud On This Day It Came 

and I found some of the eventuating 
tone clusters both interesting and 
beautiful. Penberthy, in these works, 
seems to have progressed considerably 
from earlier organ pieces of his. 
Nagorcka, 30 years his junior, had also 
written for organ before and it might 
be noted that Move Records recorded 
a piece of his, and one of Werder's, on 
a previous occasion, with similarly 
spectacular results. (P.F.)
(Still to be reviewed: "Full Spectrum";
works of Percy Grainger and others
performed by Barry Coningham using
digitally controlled sound sources).

Upon The Midnight Clear — Es 1st Ein 
Ros Entsprungen —. Once In Royal 
David's City — First Noel — Coventry 
Carol — Silent Night — O Come All Ye 
Faithful — Angles From The Realms — 
God Rest You Merry Gentlemen.

Recording organ, bells, brass and 
glockenspiel is not an easy assignment 
and I could not classify the sound quali­
ty as anything more than average. Best 
you sample it for yourself. (WNW).

☆ ☆ ☆

COME TO BETHLEHEM. Johnny Pear­
son, his Chorale and Orchestra. Stereo,

Avant Garde AVS-118.
Different again is this English recor­

ding, which substitutes contemporary 
carols for the traditional, with some of 
them, not surprisingly, employing a 
mild up-tempo beat:

Hallelujah, Hallelujah — Lord Give 
Us Lasting Faith — Lord of Lords, King 
of Kings — Star Of The East — Mary, 
Mary, Pray For Us — Come To 
Bethlehem — Cantate Domino — How 
Could There Be A Fairer One — Christ­
mas Prayer — Jesus Christ The Holy In­
fant — Christmas Prayer — Asleep To 
The World — Glory To The Lord In 
Heaven.

The sound quality is a trifle "edgy" in 
complex passages but, otherwise, the 
tracks are a pleasant mix of instrumen­
tal, solo voice and chorale, and of 
Christmas/devotional themes which 
will be new to most. (WNW).

☆ * *
All three albums are distributed in 

Australia by Move Records, Box 266, 
Carlton South, Vic 3053.

SCHOENBERG: Pierrot Lunaire, op. 21. 
Yvonne Minton, mezzo-soprano; 
Pinchas Zukerman, violin & viola; 
Lynn Harrell, cello; Michel Debost, 
flute & piccolo; Antony Pay, 
clarinets; Daniel Barenboim, piano; 
conducted by Pierre Boulez. CBS 
Masterworks Stereo disc 76720 (with 
full texts).
Written in 1912, this music remains as

revolutionary and prickly as ever it was
— the compiler of the English-language
notes rightly states that this is a work
one never "gets used to". On this
occasion, we have a recording made in
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"timbre, clarity, presence"

APPALACHIAN SPRING, Aaron 
Copland. THREE PLACES IN NEW

ENGLAND, Charles Ives. Played by 
the St Paul Chamber Orchestra, con­
ducted by Dennis Russel Davies. 
Stereo from Digital Master, Sound 80, 
S80-DLR-101. (From P. C. Stereo, PO 
Box 272, Mt Gravatt, Qld 4122.)
The notes explain that Appalachian 

Spring is the current title for a composi­
tion "Ballet For Martha", composed 
circa 1944 for Martha Graham. 
Although more commonly heard as a 
ballet suite for full orchestra, it is played 
here in its sparse original scoring — but 
a happy episode by way of a quaker 
wedding in the hills of Pennsylvania.

"Three Places In New England" (or 
"New England Symphony" or 
"Orchestral Set No. 1") composed 
between 1903-1914 involves an enlarg­
ed chamber orchestra. It opens with a 
gentle nocturne ("The St Gaudens in 
Boston Common"), which is followed 
by "Putnam's Camp, Redding, Connec­
ticut" — a fantasy on a Revolutionary 
Army camp, with Stravinsky-like clashes 
of harmony and rhythm.

"From the Housatonic at

SCHOENBERG — cont.
a Paris church two years ago as one of 
the "manifestations" connected with 
the inauguration of the acoustic 
research centre at the Centre Georges 
Pompidou — a cause closely connected 
with Boulez.

Comparisons are neither easy nor, 
perhaps, very relevant; I've only heard 
this work twice before on disc, once 
"spoken" by Alice Howell and once 
sung by Mary Thomas. In live 
performance, I know Marilyn

Stockbridge" retains the mood, but in a 
different setting.

The two sides, 25 minutes and 18 
minutes respectively, were non­
interrupted performances, as for direct 
cut, but captured instead on a 3M 
digital mastering system. The quality is 
very clean, with soft passages that are 
likely to be compromised, not by the 
recording itself, out by ambient noise 
on the home — from a fan, a ticking 
clock, or distant traffic.

Indeed, Norman Eisenberg of "High 
Fidelity" magazine has nominated this 
as a disc especially suitable for judging 
instrumental timbre, clarity and 
presence.

The music, if you don't know it? 
Copland: instant, simple appeal; Ives: 
takes longer. (WNW).

Richardson's splendid readings; what 
Yvonne Minton gives us, presumably at 
Boulez' direction, is very different. In 
this performance, there seems to be a 
determination (shared by all the 
participants, except perhaps 
Barenboim) to avoid emotional 
excesses, to play down the romantic 
and expressionist elements and to 
present the work as starkly and 
uncompromisingly as possible.

Miss Minton's singing is much 
further removed from the usually 
accepted "speech" sounds than I've 

heard before and I'll confess to a 
preference for Mary Thomas' methods 
which, I think, are closer to the 
composer's intentions. However, the 
quality of Minton's vocal effort is quite 
splendid and possibly easier on many 
listeners' ears; equally, all the 
instrumental playing is of a wonderful 
clarity and precision and Boulez 
direction is certainly firm and 
consistent. Although the lavishly 
produced album includes full texts, in 
three languages, it is worth noting that 
other recorded versions of this work 
had space left for additional music. 
However, the quality of the recording is 
what matters more and that is certainly 
excellent. (P.F.)

* ☆ ir

TCHAIKOVSKY: Piano Trio in A minor, 
op. 50. Yuval Trio. CBS Masterworks 
Stereo disc 76698.
In some five decades of concert­

going, I've heard this work just once 
and on record, also, I'd encountered it 
but once before. It is rather a mystery 
that this should be so: the music is 
delightful, characteristically Slavonic 
and among Tchaikovsky's happiest 
creations. It was written in 1882, to 
commemorate the death of Nicolai 
Rubinstein, founder of the Moscow 
Conservatory, a supporter of the 
composer's and an outstanding pianist 
of his day; therefore one need not cavil 
if the piano is a little more prominent 
than in some other trios — it is never 
oppressively dominant.

If the music is very lovely — in three 
movements: elegiac and allegro; tema 
con variazioni, andane co moto; and 
allegro risoluto — the performance and 
recording are worthy of it. The Yuval 
Trio brings three outstanding Israeli 
musicians together in a remarkably fine 
reading; the only legitimate objection 
might be their omission of the eighth 
variation (a fugue) because it is, in the 
words of pianist Jonathan Zak

MICRO-80
MONTHLY MAGAZINE FOR TRS-80 USERS
$30 SOFTWARE FOR ONLY $2.00*

(it would cost at least $30 to buy each 
months' software on cassette)

PROGRAMS WRITTEN FOR
• Games • Level 1
• Education • Level 2
• Business • Disc Basic
• Utilities • Machine Language
'72 month subscription rate — single copies $2.50 ea.

TO: 1
MICRO-80: PO BOX 213, GOODWOOD, SA 5034 I
PLEASE SEND ME:

□ 12-MONTH SUBSCRIPTION FOR $24.00 

STARTING FROM ..................... (Dec 79 s issue 1)

□ CURRENT ISSUE FOR $2.50

(MAKE CHEQUE PAYABLE TO MICRO-80)

Name: ..................................................................................................................

Address: ............................................................................................................

........................................................................... Post Code:.........................
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"somewhat weak". The recording is yet 
another of the 1977 series made on the 
occasions of the Israeli Music Centre's 
opening in Jerusalem; it is 
distinguished by good sound from both 
piano and strings and Tchaikovsky, who 
doubted the validity of this 
combination, would be duly gratified 
to hear the result, I believe. (P.F.)

☆ * ☆

VIVALDI: Four Solemn Concertos for 
Violins. Chamber orchestra conducted 

by Claudio Scimone. World Record 
Club stereo, R 03505.
A record for anyone who enjoys the 

characteristic music of Antonio Vivaldi, 
the famous "red monk". The four con­
cert! played are all of ecclesiastic 
origin: that in C major (RV581) for the 
feast of La Santissima Assontione di 
Maria Vergine, in D major (RV212) for 
the feast of the Tongue of St Anthony 
of Padua, in B-flat major (RV579) known 
as the Concerto Funebre, and in F ma­
jor (RV286) for the Solennità di San 
Lorenzo. All are rather more con­
templative than secular works like the

Devotional or sentimental?
EVERLASTING KIND OF LOVE. Lynn. 
Stereo, Day Spring DST-4010. (From

Word Records Australia, 18-26
Canterbury Rd, Heathmont, Vic 3135)
Lynn is introduced in the jacket notes 

as "a very special kind of person ... a 
striking, lovely young Christian' a 
statement which is certainly supported 
by her portrait. Although an obviously 
capable vocalist, she nevertheless stays 
well inside the dynamics of the backing 
— ranging from full orchestral strings to 
soft rock. For much of the time, the 
words are submerged by the in­
strumental but, fortunately, the lyrics 
appear in full on the inner sleeve.

The title song is "Everlasting Kind Of 
Love" and the other tracks carry on the 
same general theme: More Of You 
Make M'e Smile — It's A New Day 
I've Never Been Loved Like This Before 
— Heed The Call — No Greater Love —

PAIA 8700 MICRO COMPUTER/CONTROLLER 
PRACTICAL DOWN TO EARTH MICRO COMPUTER 
SYSTEM BASED ON THE MOS 
TECHNOLOGY 6503 MICROPROCESSOR CHIP 

SPECIAL PRICE TO E.A. READERS
ALL ENQUIRIES: MAIL ORDER DEPT.

GPO BOX 4000 
SYDNEY 2001. 

TELEPHONE: 02-663-3911

/ kit\ 
I FORM I 
% $200 / 

well-known Four Seasons, but still very 
satisfying and enjoyable.

The performance here is sensitive 
and warm, and the recording is also ex­
cellent.

If you're at all partial to Vivaldi, well 
worth a hearing. (JR).

☆ * *

SONGS AND POEMS OF AUSTRALIA. 
Stereo, Harbour MLF-281. Distributed

by 7 Records.
I would guess that this album has 

been designed primarily as a keepsake 
for tourists, overseas relatives, etc. It is 
packaged in a colourful double-fold 
jacket, with typical colour pictures of 
Australia, an outline map, a flag and a 
few relevant facts.

The album itself contains songs sung 
by the Hawking Brothers: Waltzing 
Matilda — The Wild Colonial Boy — 
Eumerella Shore — The Lime Juice Tub 
— Click Go The Shears — Botany Bay — 
The Queen-D-J Drover — South 
Australia.

Interspersed with the songs are 
poems read by Ken Sparks ano Terry

Satisfaction Guaranteed — I Love You 
— Break Out.

One must accept the sincerity of the 
artist and the fact that younger people 
in particular will like the sound but, to 
many others, the lyrics will be seen as 
sentimental imitations of secular love 
songs. Maybe it's me, but I had much 
the same reaction, a few months back, 
to Jamie Owens-Collins' "Love Eyes" 
(July, 1979).

You'd better hear this one for 
yourself. (WNW).

QUALITY PRODUCTS FOR 
AUDIO PROFESSIONALS

36 SERIES
CONTINUOUS CARTRIDGE PLAYER

For backround music, message repeat­
ing, broadcasting, public address, 
uses N.A.B. cartridge.

MC SERIES
TELEX/MAGNECORD CART MACHINE

The finest broadcast cart unit avail­
able. It runs cooler and costs less. 
Now available I.E.C. and N.A.B.

CS SERIES
TELEX COMMUNICATION HEADSETS

A variety of professional quality head­
sets for outside broadcast, cameramen, 
two way radio. Available single and 
dual muff.

AVAILABLE FROM
AUDIO TELEX COMMUNICATIONS 

PTY.LTD.
SYDNEY MELBOURNE
1 Little Street, 7 Essex Road,
Parramatta, 2150 Mt. Waverley, 3149
Tel: 633 4344 Tel: 277 5311

BRISBANE
394 Montague Road, 
West End, 4101 
Tel: 44 6328
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Records & tapes — continued

Another side of Burt Bacharach
WOMAN. Burt Bacharach and the 

Houston Symphony Orchestra. 
Stereo, AM (Festival) L-36843.
A difficult album to classify, this. 

The music was composed, arranged 
and conducted by Burt Bacharach and 
there are nine tracks in all: Summer of 
'77 — Woman — Riverboat — 
Magdalena — New York Lady There 
Is Time — The Dancing Fool — I Live In 
The Woods.

Although the title majors on the 
Houston Symphony, 11 guest musicians 
have been added, plus five vocalists. As 
a result, the sound ranges from 
traditional orchestral, through touches 
of jazz and blues, to rock. And therein 
lies my difficulty in trying to visualise

who will like or dislike the end result 
Really I think that it's an album that will 
appeal most to Bacharach fans who may 
tend to respond and analyse, rather 
than merely listen. Certainly the album 
is being hailed overseas as a response to 
the danger of his becoming musically 
"type cast".

The sound quality and production is 
excellent but you had still better judge 
for yourself. (W.N.W.)

McDermott: Kimberleys — Cattle 
Camps — Clancy Of The Overflow — 
Long Time I Remember — Retired 
Territory Drover — Ruby's Pie — 
Northern Plains — The Camp Cook, 
Southern Home.

The sound is clean and full and the 
general style a compromise between 
"City and the bush" — not too rough, 
not too much polish. As I said, a keep­
sake, in the same general class as mulga 
wood ashtrays (WNW).

REGINALD DIXON Recalls The Hits of 
World War II. Stereo. World Record 
Club WRC — R 04454.
As I remember it, the first record I 

every bought was a 2/6d Regal 
Zonophone featuring Reginal Dixon 
playing "Teddy Bear's Picnic" and 
"Blaze Away". He's been "blazing 
away" ever since, the very epitome of 
the old-time Wurlitzer organist, with 
their endless array of popular tunes, 
and their ability to embellish, im-

NEW FROM •

$627.00 P

THE NEW 
MODEL 

f LM-353— 
$127.50

A Serviceman's Multimeter 
with LCD Display.

A Portable, Dual Trace Oscilloscope 
with Big Performance and a Low, Low 
Price.

The New MS-230 Miniscope 
with 30MHz Bandwidth!
Portable Battery Operated With
Rechargeable Batteries & Charger Unit

FEATURES

3-1/2 digits
3 digits + 100% 
over-range
0.5% Accuracy

PORTABLE
BATTERY OPERATED— 
Providing up to 100 
hours of operation.

FEATURES
• Measures VDC, 

DCmA, ohms, low 
ohms, VAC and 
ACmA.

• Automatic polarity, 
decimal and overload 
indication.

• No zero adjustment 
and no full scale ohms 
adjust.

• Large LCD display for 
easy reading.

• Input voltage 
protection

• Size: 1.9”H x 2.7"W 
x 4.0”D.

• Parts and labour 
guaranteed for one 
year.

For further information, contact:

• Dual trace — 2- 
channel; separate, 
chopped or alternate 
modes.

• 30-megahertz 
bandwidth.

• External and internal 
trigger.

• Time Base — 0.05 
microseconds to 0.2 
Sec/div — 21 
settings.

• Battery or line 
operation.

• Line synchronization 
mode.

• Power consumption 
less than 50W

• Vertical Gain — 0.01 
to 50 volts/div 12 
settings.

• Size: 2.9 "H x 6 4 "W 
x 8.5 "D.

• Weighs only 3.5lbs 
with batteries.

Non-Linear Systems (Aust.) Pty Ltd
distributor S,reet’ North Melbourne- væ- 3051. Phone 329 9951

or your closest

provise, bridge and modulate with 
seemingly effortless ease.

That is well illustrated here with 12 
tracks containing three melodies in 
each, strung together in traditional 
style. Please don't ask me to list them 
but you'll know them. And listen to the 
way he pulls every trick of the console 
to summon and blend voices without 
the least suspicion of a pause.

Technically, my pressing had an 
irregularity on the outer edge which 
upset the playing of the first few 
grooves but, hopefully, it was an 
isolated fault. And the sound is rather 
zizzy on the high pitched pipes; you 
can ease that back with the tone con­
trol, if you want to be reminded of one 
of the big-name artists of the thirties. 
(W.N.W.)

☆ ☆ ☆

THE MINSTREL SHOW. Stereo, 7 
Records MLR-277.
The jacket names Eddie Foy Jr, 

Harold Adamson and David Burns, but 
gives no other information about the 
when and where of this recording. 
However, it follows the traditional 
minstrel show format with Mr 
"Locutator" and Mr Bones and their 
traditional jokes, a couple of featured 
instrumentalists and, of course, old- 
time songs. As a recording and as a 
minstrel show, I could only rate it as 
"average". (W.N.W.)

☆ ☆ ☆

THE WIND IN THE WILLOWS, by 
Kenneth Graham. Adapted and 

produced by Tony Robertson. 
Stereo, two-record set. World 
Record Club WRC R-05547, R-05548.
First published in 1908, "The Wind In 

The Willows" was not received very 
warmly at the time. However, the 
highly fanciful stories, built around 
such animal characters as Ratty, Mole, 
Badger, Mr Toad and Otter, gradually 
built up a following, to become 
something of a classic.

In this two-record set, the stories 
have been re-scripted for sound recor­
ding, with Patricia Wymark as the 
narrator and other experienced people 
in the character roles. The seven 
episodes are: The River Bank — The 
Open Road — The Wild Wood — 
Dulce Dornum — Toad's Adventures — 
Like Summer Tempests Came His Tears 
— The Return Of Ulysses. All these are 
presented in stereo with sound effects 
(cars, trains etc) as nearly as possible 
reminiscent of the era.

I guess that their major appeal will be 
partly nostalgic and partly to teachers 
and others involved with primary 
school-age children.

Technically, the sound quality is
average only, adequate for the purpose
but not without some suggestion of
"crushing", probably in the original
tape master. But don't let this put you
off if you're partial to goings-on in the
wild wood yonder! (WNW).

Vic. N.S.W.
Radio Parts Group Radio Despatch
Ply Ltd Service,

N.S.W. QLD
Ph. (03) 329 7888 Ph. (02) 211 0191 Ph. (02) 53 0644

University Graham L. E. Boughen 
Instruments “ ~& Co..

QLD
Electronic

S.A.
Protronics

Components (Old) Pty Ltd
Ph. (07) 35 1277 Ph. (07) 371 5677 Ph. (08) 212 3111

Plus 15 per cent sales tax it applicable.
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The Australian

IB SIEBE
FIRST US-STYLE REACT TEAM SET UP IN SYDNEY
According to a letter from its newly elected President, the first 
REACT team has been formed in Australia and has established a 
liason with the International organisation in the United States.

REACT is an acronyn for Radio 
Emergency Associated Citizens Teams 
and, as such, is probably the best 
known — if somewhat controversial — 
CB volunteer aid group in the 
Americas. Figures published a few years 
back credit REACT with about 1400 24- 
hour stations monitoring and active on 
the U.S. emergency channel 9. They are 
manned by more than 40,000 "hard 
core" members, with at least as many 
again licensed CBers having had some 
kind of REACT training.

REACT is primarily concerned with 
assisting motorists in need of routing 
information, or faced with mechanical 
problems, or in need of emergency 
help from ambulance, fire or the 
police. They operate from vehicles 
and/or fixed locations and handle 
about 50,000 calls per month, 
nationwide.

Unlike many other CB groups, 
REACT is not particularly concerned 
with the social aspects of CB-ing, DX- 
ing, card-swapping, etc. Thev are a fair­
ly loose organisation of "teams" 
averaging about 25 members involved 
primarily in community service ac­
tivities.

Unfortunately, some such teams have 
attracted a good deal of criticism for ex­
cessive zeal and the assumption of a 
right to order their fellow citizens 
around. In extreme cases, according to 
reports, this has gone as far as marked 
cars, uniforms and acting out the role 
of highway police.

It will not be surprising if moves to 
set up REACT teams in Australia are not 
met with opposition based on this im­
age.

The first such group in Australia is the 
Waratah State REACT Team (NSW) 
4380, with Peter W. Herman NBR 695 as 
President. Their postal address is P.O. 
Box M447, Sydney Mail Exchange, 2012. 

Enclosed with the announcement is a
letter from REACT International, which
reads as follows:
Dear Peter:

We are delighted to acknowledge
the establishment of your REACT team

as the first official REACT Team in 
Australia!

We are enclosing all necessary infor­
mation for immediate activation of 
your team. Your membership cards and 
other materials for each of your 
members has been shipped separately 
and should be arriving very soon.

Your official REACT Team charter is 
being made up and will be received 
some time later.

I think that you should be aware of 
the fact that we have already received 
correspondence from CREST concer­
ning your Team operation. They are 
very concerned about REACT develop­
ing in Australia when it is not under 
their auspices. We should point out to 
you that you are established as a local 
team and have no authority to repre­
sent REACT except in your local team 
area. Of course, when new people

NCRA: National Citizens Radio Association
I would like to thank "Electronics 

Australia" for the support being shown 
for the NCRA and tor CB operators 
generally, in providing this space in 
your magazine. It is much appreciated.

For those readers who are not quite 
sure what NCRA is, the following brief 
details may be of interest.:

The NCRA is a National Organisation 
made up of the constituted Divisions of 
the ACT, NSW, Victoria, Western 
Australia, Queensland and Tasmania. 
Each Division is made up of and 
represents the clubs within the State 
which are affiliated with it. To affiliate, a 
club pays the State Division a once only 
$10.00 registration fee, and $2.00 per 
financial member per year. Of this, 50% 
is forwarded to the National body, and 
this, except for donations, etc, is the 
only income of the organisation. Clubs 
are represented on the State Council by 
sending along two delegates to each 
Council meeting, where State policy is 
formulated. In turn, each State sends 
along two delegates to the National 
Council.

want to start REACT in Australia we will 
refer them to you for counsultation and 
co-ordination.

Very frankly, we are still hopeful that 
CREST will choose to affiliate as 
National REACT organisation, and in 
that case all existing REACT Teams will 
be part of that body. We don't know 
when or if that will ever happen.

In any case, you are now the only of­
ficial REACT team in Australia. We will 
keep you informed as to when and if 
additional teams are established. We of 
course expect that you will want to 
assist in that effort and we are enclosing 
additional team applications for that 
purpose.

If we can help you in any way unique 
to your team's needs, please let us 
know. Your interest and cooperation 
will help to build REACT in Australia in 
the months ahead.

Best wishes for the success of your 
team. You know we stand behind you.

REACTively, , 
Gerald H. Reese 

(Managing Director)

The Government has officially 
recognised the NCRA as the 
spokesman for the CB operators of 
Australia and, as such, the NCRA was a 
member of the WARC '79 Preparatory 
Group. Many NCRA submissions were 
accepted in the re-write of the RB 14. 
The 1982 proposed cut-off of 27MHz is 
still a priority issue with the NCRA, and 
the time is coming when the CB 
operators will be faced with an issue 
which, to a great many of them, will be 
as important as legalisation itself was.

At the Annual General Meeting of 
the NCRA, held in Canberra last 
September, the first "CB Merit Award" 
was presented. It is a National award 
whicn will be presented each year to 
the person considered by NCRA as hav­
ing contributed most to CB in that year. 
There was only one nomination for the 
inaugural Award, and who else could it 
have been than Mike Hurst-Meyers, 
past National Director of the NCRA and 
past National Director of CREST.

(Mrs) Jan Christensen, 
National Liaison Officer, NCRA.

ELECTRONICS Australia, December, 1979 123



‘DICK SMITH (@) WILL MATCH ANY
GENUINE (1 ADVERTISED PRICE IN 
AUSTRALIA (^) ON YAESU (W) GEAR’

Left Mrance Austral*. 
That's right! If someone advertises Yaesu for lower than our advertised price, take a copy of the advert to your nearest 
Dick Smith store. We will guarantee to match — and better any genuine advertised Australian Yaesu price! You can't lose! iff

INTRODUCING:
• Digital frequency display 
• 320 channels 144 - 148MHz 
• Auto or manual scanning 
• Keyboard entry of frequency
• Memory with back-up
• Any repeater splits
• 12.5kHz scanning steps
• 4 bit CPU for frequency control

Cat D-2888 $35800
Price includes NiCad battery pack.

The Yaesu FT-207R 
2 metre hand held ,
This is the transceiver you've dreamed of. 
Gone are the horse-and-buggy days of crystal 
controlled hand-helds. This new Yaesu uses a 
four-bit microprocessor to give you more 
features, more control than you'd imagine 
possible. If you really want to get into 
21st century amateur radio, the
Yaesu FT-207R is the transceiver to 
to take you there.
Expensive? no, not when you remember 
you're holding a computer in the 
palm of your hand. A computer ready 
to go to service for YOU.
The Yaesu FT-207R. 21st century 
amateur radio.

We welcome bankcard or offer easy terms with >BFC FINANCE 
’ LIMITED

Some otherfine Yaesu products from Dick Smith.
FT-901 D: all HF bands, all modes, 180W input.
For the discerning amateur who wants the best technology 
available today. Vox, FM unit, RF speech processor, digital 
frequency display, RF negative feedback, crystal filter. .. you name 
it, the 901 D has it! Outstanding value. Cat D-2854 $1 266.00
FT901 D Options:
FC-9O1 Antenna tuner Cat D-2855 $265.00
DC-DC Converter Cat D-2856 $75.00
Memory Unit CatD-2858 $149.50
FT-101Z all HF band transceiver. 1 SOW DC input. 
A worthy successor to the FT-1 01 E. All the features of the previous 
model, but with 6146B finals, selectable AGC, front panel VOX 
control. Rx/Tx clarifier, and fully compatible with the FT-901 series 
of accessories. Superb! Cat D-2862 $849.00
(For accessories refer above to FT901)
FT-7B: Up-rated mobile HF transceiver. 100 W.
Now a massive 100 watts with AM. USB & LSB, the FT-7B is a force 
to be reckoned with. Designed for mobile use (single knob tuning 
makes it a breeze) but makes a great base station, too. 13.5V 
operation, a superb performer. Cat D-2868. $649.00

FT-625R: 6 metre, all mode transceiver.
The sunspot cycle is nearing its peak. Don't miss the chance of 
some rare DX! The 625R will get it for you. ALL modes, so you 
aren't going to miss any of the action. Cat D-2886. $795.00

FT-227RB: 2 metre mobile transceiver.
Here s a chance to go 2m mobile and save. We've reduced the price 
of this unit by $46.00! Simplex, repeaters, etc etc, all easily 
accomplished! 1W or 10W output. Cat D-2891 $399.00

CPU2500RK: The ultimate 2 metre transceiver!
Central processing unit (CPU) controls the action. And there's 
plenty of that. 800 channels from 144-l48MHz, LED readout, dual 
gate front FET front end, 25 watts output... it really is a brilliant 
piece of gear. Call in fora test drool! CatD-2889 $549.00

FRG-7: listen to the world! 0.5-30MHz coverage.
This extremely sensitive communications receiver is used by 
monitoring services throughout the world. It runs from mains or 
12 volt, is a delight to use. Cat D-2850 $395.00

YAESU 
MOBILE 
ANTENNAS

The greatest mobile system you'll find: Buy the gutter mount base and 2 metre stub and you're on the air immediately on 2m. 
Then, as you need them, buy the whips for the HF bands you want to operate on. It's as simple as that. Now there’s no excuse
not to go mobile — with Yaesu mobile antennas from Dick Smith Electronics.

RSE-2-M 
Gutter mount 

Cat 0-4100 
$32.50

RSE-2A 
2 metre stub 

Cat 0-4102 
$10.95

RSL-145 RSL-3.5
6 & 2 metre antenna 80 metre antenna

Cat 0-4104
$23.95

Cat 0-4110
$19.95

RSL-7 
40 metre antenna 

Cat 0 4112 
$19.95

RSL-14 
20 metre antenna 

Cat 0-4114 
$20.95

RSL-21 
15 metre antenna 

Cat 0-4116 
$20.95

RSL-28 
10 metre antenna 

Cat 0-4118 
$20.95

DICK SMITH ELECTRONICS
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS



nmniEUR
by Pierce Healy, VK2APQ RODIO
Amateur radio clubs — their aims and activities

On a worldwide basis amateur radio can be likened to a club with 
ever increasing membership; a club whose keynote is to foster the 
widest possible communication between all members at all levels, 
technical, social, educational and the goodwill which comes from 
sharing a common interest.

The fraternity of amateur radio is 
made up of individuals and large and 
small groups throughout the world, 
meeting under various names which 
can be embraced by the term "club" — 
an association of people united in pur­
suance of a common interest, it is 
through the aims and activities of such 
individuals and clubs that continuing 
progress is made at the grassroots level 
in the fields of technical and social dis­
course.

Australia has the oldest national 
amateur radio society in the world — 
the Wireless Institute of Australia — 
founded in 1910. Throughout the coun­
try there are clubs fostering local needs 
by providing a venue for meeting 
others with the same basic interest. A 
warm welcome is extended to visitors 
dropping in on such gatherings.

To promote such aims and activities, 
and as a service to all interested in 
amateur radio, here is a brief summary 
of those clubs who accepted the invita­
tion to be included in these notes.

The details given are: club name, call 
sign and postal address. Contact may be 
made on air as most clubs hold nets on 
which inquiries may be made, or from 
the address given. The repeater (R) call 
signs given are for the two metre band 
and licensed through the respective 
clubs. Regular meetings provide lec­
tures and classes for those wishing to 
obtain their amateur licence.

AUSTRALIAN CAPITAL TERRITORY
ACT Division WIA, Inc: VK1WI, 

VK1RAC, VK1RGL Secretary, PO Box 
46, Canberra, ACT 2600.

NEW SOUTH WALES
Australian National Amateur Radio 

Teleprinter Society: VK2TTY. Secretary, 
PO Box 860, Crows Nest 2065.

Blue Mountains Amateur Radio 
Club: VK2AUX, VK2NCM. Secretary, 
PO Box 54, Springwood 2777.

Central Coast Amateur Radio Club: 
VK2AUX, VK2RAG. Secretary, PO Box 
238, Gosford 2250.

Crestwood Amateur Radio Club: 
VK2BFZ. Secretary, 16 Turon Avenue, 
Baulkham Hills 2135. Telephone 
639 0267 or 638 6970.

Hunter Branch WIA, NSW: VK2AWX, 
VK2RAN. Secretary, 49 Valaud Cres­
cent, Highfields 2289.

Illawarra Amateur Radio Society: 
VK2AMW, VK2RAW. Secretary, PO Box 
1838, Wollongong 2500.

Jesmond & Districts Electronic and 
Communication Club: VK2BHZ. 
Secretary, John Murphy, at clubrooms 
rear of Regal Theatre, Moore Street, 
Birmingham Gardens, Saturday 1pm to 
5pm.

Liverpool and District Amateur Radio 
Club: VK2AZD. Secretary, 42 Waratah 
Cres, Macquarie Fields 2564.

Mid South Coast Amateur Radio 
Club: VK2RMU. Secretary, PO Box 
Milton, 2538. Telephone (044) 55 1077.

Museum of Applied Arts and 
Sciences Amateur Radio Club: 
VK2BQK. Secretary-general, 
MAASARC, 659-695 Harris Street, 
Broadway, Sydney 2007.

North West Amateur Radio Group: 
VK2RMI (Moree). Publicity Officer, 
David Grant, 19 Delander Cres, Moree 
2400.

St George Amateur Radio Society: 
VK2LE, VK2RLE. Secretary, PO Box 77, 
Penshurst 2222. Telephone 531 3295 
(Bus), 521 7303 (AH).

University of New South Wales 
Amateur Radio Society: VK2BUV. 
Secretary, UNSWARS, PO Box 1, Ken­
sington 2033.

Westlakes Radio Club: VK2ATZ, 
VK2RWR. Secretary, Box 1 PO, Teralba 
2284. Telephone (049) 59 1588.

Wagga Amateur Radio Club: 
VK2WG, VK2RWG. Secretary, PO Box 
71, Kooringal 2650.

VICTORIA
Eastern and Mountain District Radio 

Club: VK3ER, VK3BNW. Secretary, PO 
Box 87, Mitcham 3132.

Geelong Amateur Radio Club: 
VK3ATL, VK3RGL. Secretary, PO Box 
520, Geelong 3220.

Geelong Radio and Electronics 
Society: VK3ANR. Secretary, PO Box 
962, Geelong 3220. Telephone (052) 
21 3658.

Gippsland Gate Radio Club: VK3BJA. 
Secretary, PO Box 98, Dandenong 3175. 
Telephone (03) 772 7985.

Moorabbin and District Radio Club:
VK3APC. Secretary, PO Box 88, East 
Bentleigh 3165.

RAAF Laverton Amateur Radio Club:
VK3ARC. Secretary, PO Box 326, Laver­
ton 3028.

Shepparton and District Amateur 
Radio Club: Secretary, PO Box 692, 
Shepparton 3630.

Southern Peninsula Amateur Radio 
Club: VK3BSP, VK3VKR. Secretary, 7 
Spensley Street, Rosebud 3939.

Swan Hill and District Radio Club:
VK3BSH, VK3RSH. Secretary, PO Box 
682, Swan Hill 3585. Telephone (050) 
37 2591.

QUEENSLAND
Brisbane VHF Group: VK4IF, 

VK4RBC, VK4RBN. Secretary, PO Box 
911, Fortitude Valley 4006.

Dalby and District Amateur Radio 
Club: Secretary, 19 Twine Street, Dalby 
4405. Telephone (074) 62 2596.
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Gold Coast Amateur Radio Society: 
VK4WIG, VK4RGC. Secretary, PO Box 
588, Southport 4215.

Townsville Amateur Radio Club: 
VK4WIT, VK4RAT. Secretary, PO Box 
964, Townsville 4810.

SOUTH AUSTRALIA
Wireless Institute SA Division: 

VK5WI, VK5RAD, VK5RHO, VK5RMN. 
Secretary, PO Box 1234, GPO, Adelaide 
5001.

Telecommunications Division

COURSES IN

TELECOMMUNICATIONS
at

RMIT TECHNICAL COLLEGE

The Telecommunications Division 
conducts Full-time and Part-time 
(Day & Evening) courses at Elec­
tronics Mechanic and Electronics 
Technician level in the following 
areas:
Communications —
CB Radio and Broadcasting
Digital Electronics —
Microprocessors, Computers 
Industrial Electronics — 
Electronic Control Systems 
Television —
Colour TV Servicing, TV Studios 
Other Courses offered by this 
Division include 35 mm and 16 mm 
Motion Picture Projection, Post­
trade and Post-technician subjects, 
Advanced Audio, Video Tape 
Recorders, TV Antennae, Remote 
Controlled TV, etc.
Applications close on 18 January 
Further Information is available 
from the Telecommunications 
Division, Telephone 341 2358.
RMIT Technical College, 80 Victoria 
Street, Carlton 3052. Telephone 
347 7611.

RMIT
THE DOOR TO 
GREATER 
OPPORTUNITY 
SINCE 1887^—

CM

South Coast Amateur Radio Club: 
VK5ARC. Secretary, PO Box 333, 
Morphett Vale 5162.

WESTERN AUSTRALIA
The West Australian VHF Group Inc:

VK6WH. Secretary, PO Box 189, 
Applecross 6153.

Perth Radio League of Western 
Australia: Secretary, PO Box N1102, 
GPO, Perth 6001.

TASMANIA
North West Branch Tasmanian Divi­

sion WIA: VK7NW, VK7RNW. 
Secretary, PO Box 194, Penquin 7316 
Telephone (004) 25 3770.

NORTHERN TERRITORY
Alice Springs Community College 

Radio Club: VK8AR, VK8RCA. 
Secretary, PO Box 2935, Alice Springs 
5750. 6

Darwin Amateur Radio Club: 
VK8DA. Secretary, PO Box 37317, 
Winnellie 5798.

INTERNATIONAL NEWS
Amateur radio teletype offers a 

definite advantage by providing hard 
copy of interesting events relating to 
amateur radio. Several ART groups 
transmit regular news sessions for local 
and overseas information.

From the Australian National 
Amateur Radio Teleprinter Society 
here is an extract from a broadcast by 
the British Amateur Radio Teleprinter

The video cassette you buy today... can only be as good as the service you get tomorrow.

SPECIAL
Universal TV Video Monitor. Ideal as display unit 
for dream 6800, Sorcerer, TRS-80, Apple, CCTV, 
or any composite video signal Features 240v AC 
or 12v DC Video input via quality BNC socket 
Can be switched over as TV receiver Priced at 
$149 See our complete range of video 
equipment and other special items such as clock 
timers, full length features and many more

sbane
4064 Telephone 36-1257

It's not like purchasing a simple 
television set, which requires 
little or no intricate adjustments 
on installation. When you buy a 
video cassette recorder, the 
expert service that comes 
immediately with it is absolutely 
essential for good performance. 
And it is equally self-assuring to 
know the service will always be 
there when you need it. That's 
why people come to VIDEO 
TECHNICS. Because we're more 
than just a store for video cassette 
recorders and a range of 
electronic equipment. Were 
service experts, too.

Group of the Radio Society of Great 
Britain made on September 23, 1979.

"Russian amateurs may use top band: 
An announcement in the newspaper 
'Sovetskiy Patriot' on May 16 last has 
been translated by HB9BRQ as follows:

'Amateur radio stations and novice 
radio stations are permitted to operate 
on CW in the band 1850 — 1950kHz, on 
SSB between 1875-1950kHz and with 
AM on 1900-1950kHz. The highest 
power that can be used is 10 watts, with 
five watts maximum for novices.

"Novice stations may only establish 
communication with another novice 
station. For these stations the prefix 'EZ' 
will be used. The number of the prefix 
will be composed in the usual system.

"It is hoped that the use of this band 
will encourage the development of 
radio sport as well as a wide attraction 
of youth into amateur radio."

"RAYNET — is the abbreviation given 
to the Radio Amateurs' Emergency 
Network in the United Kingdom set up 
to handle emergency traffic for police 
and a number of other organisations in 
times of emergency and disaster where 
normal communications have failed."

RAYNET has over 2000 members 
who it is stated are highly skilled in the 
art of communication, and is, outside 
the USA, the largest such organisation 
in the rest of the world."

"The national RAYNET committee 
wants to obtain information about 
similiar organisations in other countries 
to ensure that complete information

BUY FROM THE 
SERVICE EXPERT
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can be given of public service given 
freely by amateurs at international 
IARU and other conferences. Such in­
formation should be sent to E. W. 
Yeomanson, G3IIR, 32 Gaynesford 
Road, Forest Hill, London, SE 23 2UQ, 
England as soon as possible."

(Comment: It would be no surprise 
if, on a population basis, national or 
amateur, the area covered and the 
scope of emergency and community 
service work done by WICEN — the 
Wireless Institute Civil Emergency 
Network — surpasses the claims made 
for Raynet. — VK2APQ).

GOSFORD FIELD DAY
The 23rd annual field day of the Cen­

tral Coast Amateur Radio Club will be 
held at the Showground, Showground 
Road, Gosford, NSW, Sunday February 
17, 1980.

A full program of radio and non­
radio events and attractions have been 
arranged for the enjoyment of 
amateurs, their families, and friends.

See January and February issues of 
these notes for further details.

WARC 79
At the time of compiling these notes 

(mid October) a few details of the 
World Administrative Radio 
Conference, which commenced on 
September 27, had been received. 
These were preliminary decisions and 
may yet be amended.

The conference (organised by the 
ITU) will deliberate for 10 weeks. In ad­
dition to the 147 delegations, 38 inter­
national organisations have sent 
observers, including the International 
Amateur Radio Union. The delegates 
and observers number over 1900.

The first plenary meeting was ad­
dressed by Mr M. Milli, Secretary- 
General of the ITU. Mr Milli referred to 
the expansion of the ITU since the 
previous conference in 1959 and the 
vast technical achievements made since 
then. He drew attention to the need to 
use the radio spectrum in the most ef­
ficient and economic way.

In regard to the conference he made 
these points.

"With its 1800 participants, its 14,000 
proposals amounting to nearly 5000 
pages, and co-ordinated documenta­
tion in several volumes totalling nearly 
3000 pages, no term seems adequate to 
designate the largest conference ever 

Radio clubs and other organisations, as well as individual amateur operators, are cordially 
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. 
All material should be sent to Pierce Healy at 69 Taylor Street, Bankstown 2200.

organised under the auspices of the 
ITU".

The conference elected Mr Roberto 
J. P. Severini from Argentina as chair­
man. Delegates from the USSR, 
Cameroon, Switzerland, China, Italy 
and USA were elected vice-chairman.

Mr E. J. Wilkinson of Australia was 
elected vice-chairman of Committee 6 
— Regulatory Allocations Committee.

Taking a very active role at the con­
ference is another Australian, Mr 
Richard Butler, deputy-secretary 
general of ITU.

AMATEUR RADIO COURSE
The University of New South Wales 

Amateur Radio Society's vacation study 
course for the full and novice ex­
aminations, to be held by the P&T 
Department early in 1980, will com­
mence on Friday December 14, 1979 at 
7.00pm, at the Wireless Institute Cen­
tre, 14 Atchison Street, Crows Nest, 
Sydney, NSW.

This will be the society's seventh an­
nual course and will cover Morse code, 
theory, and regulations for the three 
types of amateur licence.

The course is to be held on Tuesday, 
Thursday, Friday and Saturday evenings 
from 6.00pm to 9.00pm for six weeks.

The cost, which includes all text 
books, is $22 for the AOCP and NAOCP 
and $5 for the Morse code only section.

Those wishing to enroll should at­
tend the WIC at 7.00pm Friday 
December 14.

Additional information may be ob­
tained from Michael Katzmann, 
VK2BEA, telephone (02) 665 8014 after 
6.00pm.

This is an excellent opportunity for 
beginners or those wishing to uprgrade 
their knowledge in the field of amateur 
radio. $

WOULD YOU LIKE TO JOIN THE 
RANKS OF AMATEUR RADIO 

ENTHUSIASTS?
The Institute conducts Courses for the A.O.C.P. 
or L.A.O.C.P with the benefit of expert 
guidance throughout your studies.
PERSONAL CLASSES for 1980 will 
commence on Tuesday, February 5th, at 
6:00pm at Crows Nest, and will continue for 
three terms to December in readiness for the 
February 1981 examinations.
CORRESPONDENCE COURSES may be com­
menced at any time.
For further information, write to:

The Course Supervisor, W.LA.
PO Box J23, 

St Leonards, NSW 2065
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Test transmissions from Africa Number One: 
new French relay base in Gabon

The recent test transmissions from Africa Number One, a new 
Radio France International relay base in Gabon, have been heard 
world-wide. Listeners in both Australia and New Zealand also 
heard the broadcasts, which featured a competition with a Peugot 
motor car as first prize!

The test transmissions from the four 
500kW transmitters located at Moyabi- 
Moanda, Gabon, were received on a 
variety of frequencies; in fact 18 
channels were tested during the 
period. The two test transmission 
periods, 0400-1200 one week and 1300- 
2100GMT the following week, resulted 
in many listeners in Australia and New 
Zealand hearing these broadcasts.

The station offered prizes including a 
Peugot car to the winners of a lottery 
which would be drawn after the series 
of tests were completed. Listeners were 
asked to send details of their reception 
on a postcard, including name, address, 
frequency of reception, interference 
and details on the particular broadcast 
being heard. The transmissions were in 
Arabic, French and English, but later 
other European languages were added 
to the schedule.

The address of the station was given 
as Africa One, Mail Box Number One, 
Libreville, Gabon.

Africa Number One is the name of 
the holding company which owns the 
transmitters at Gabon and is leasing 
them to Radio France International for 
their world-wide services. The test 
transmissions were beamed to South 
America, Europe, North Africa and East 
Africa and reception in New Zealand 
covered frequencies from 9595kHz up

Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Inver­
cargill, NZ. All times are GMT. Add 
eight hous for WAST, 10 hours for 
EAST and 12 hours for NZT. In areas 
observing Daylight Saving Time add a 
further hour.
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to 21525kHz. The channels which have 
been assigned to the station are as 
follows: 9595, 11720, 11755, 11910, 
11945, 11950, 15125,15200,15270,15325, 
15415, 17820, 17835, 17895, 21475, 21495, 
21525 and 21635kHz.

NSB EXTENDS SERVICE
The Nippon Shortwave Broadcasting 

Company has, for many years, broad­
cast on short-wave with a commercial 
program. The first program is mainly 
Japanese, but the second program in­
cludes English.

An extension of the schedule has 
been noted on 6115kHz when JOZ6 is 
received with an English broadcast 
from 0900-0930GMT. The program then 
continues in Japanese. The English 
program consists of commercial an­
nouncements and talks, as well as pop­
ular English recordings.

The broadcasts on NSB are regularly 
received in 3925, 3945, 6055 and 
9595kHz. These four channels have 
been in use for many years and provide 
fair reception during our evening 
listening period.

The Nippon Shortwave Broadcasting 
commenced operation in the early 
1950s and one of our earlv verifications 
was from JJ2KY operating on 3925kHz 
with the power of 500W.

RADIO NEW HEBRIDES
The recent change in status of broad­

casting in the New Hebrides has 
resulted in a new verification being 
printed, and this will be issued shortly. 
Many reports are being held by the sta­
tion pending the printing of the new 
card. The station is also installing new 
transmission equipment, which should 
give better reception of the signals in

Australia and New Zealand.
Formerly known as the New 

Hebrides Broadcasting Service and 
Radio Vila, the organisation is now 
known as Radio New Hebrides. The ad­
dress is PO Box 49, Port Vila, New 
Hebrides. Broadcasts are well received 
on 3945kHz to closing at 1100GMT daily 
except Sunday, when close down is 
1000GMT.

A new medium-wave transmitter has 
already been noted on 1125kHz and 
this frequency seems to replace 
1422kHz. French has been noted to 
1000GMT, and the local Bislama 
program follows to closedown.

ENGLISH FROM ALGIERS
Radio Algiers has been observed by 

Stewart Forsyth of Christchurch, NZ, 
with a new program in English 2000- 
2030GMT on 11810kHz. According to 
"DX Post" in Adelaide the station also 
broadcasts on 7145, 9610 and 11740kHz. 
According to the WRH Newsletter the 
transmissions in French from Algiers 
are erratic and have been observed on 
7195, 9509, 11633, 11810 and 15160kHz.

Further observations show that as 
well as the unannounced 11810kHz 
carrying the English broadcast at 
2100GMT, another frequency, 
11615kHz, is also heard with the same 
program. News is broadcast up to 2015 
when disco music is featured up to 
2030GMT. The out-of-band frequency 
of 11615kHz has suffered some side 
band interference from All India Radio 
on 11620kHz.

TRANS WORLD RADIO
Trans World Radio at Monte Carlo 

has been looking for a new outlet in the 
31-metre band. The latest channel is 
9495kHz, which is in use with English up 
to 0800GMT. Broadcasts are well receiv­
ed on this frequency and requests for 
reports have been noted in the 
transmission with the address of the 
London office being given. This address 
is 175 Tower Bridge Road, London 
SE12AS, England.

Another new frequency for Trans
World Radio is 11795kHz, which is still
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GET VICOM’S INTERNATIONAL LINE-UP

ss

All the big names in 
international 

communications gear 
right here!

Like Icom. Leader, Kenwood 
— to drop only a few of our top 
names. At Vicom, you’ll find 
not only Australia's largest 
range of communications 
gear — but all the best-known 
names in this field from 
around the world. Check out 
our interna­
tional Line-up 
today!

VHF& UHF POCKET 
RECEIVERS

♦ 10 channel scanners
* 12 channel units
* prices from $78 & ST

BEARCATS TOO!

PORTABLE VIDEO CAMERA

Write or call today!

— What the home video market was 
missing!
* Black & white with 4:1 zoom.
* Built-in split image focus.
* Fade out control.
* Built in condensor mike.
* Light weight.
Includes its own power supply

S£*6 RF

IFM and

27MHz Marine Transceivers
AC516 ANA incl. one channel — $126.00
MARINF ANTENNAS ALSO AVAILABLE!
Coax Belays
CX-2L 1.8-170 MHz, 100 w pep — $45.00
CX-2H 1.8-450 MHz, 200 w pep — $69.00

SWR/PWR Meters
Popular twin meters, 3-150 MHz —VC2

SWR200
CN620

CN630

$35.00
Oskerblock, 3-200 MHz — $86.00
Daiwa, cross-needle type, 1.8-150 MHz 
- $99.00
Daiwa, 140-450 MHz, direct read — 
$135.00

Cameras
EX-803 B&W, handheld with 4:1 300m 

— $414.00
Plugs & Sockets
BNC Plugs $2.80 ________

TR DIP 
METRE 
SCOOP 

PURCHASE 
— $89

Normally $132 
Freq. 1.5-250 
MHz
Modulation 2 KHz 
Sine ■ 
Power 9 volts 
2mA Max.

ER

BNC Jumper leads $6.20 
BNC Chassis Sockets $2.80 
BNC T adaptor $5.60
2m Bi-Linears
MR900E

MR1300E

$850

$399

^ntr°dUct
Pr'ce S49S

100 WATTS ON 6 METRES
New IC551 D 100W Model

ICOM

- «
2^

Tono, 80-90w incl, Rx preamp
— $289 00
Tono, 120-B&W incl. Rx preamp — 
$350.00

Kenwood Transceivers
TS520S
TS120S
TS120V
TS180S

HF transceiver — $635 
Solid state 10Ow — $735.00 
Solid state 1OW — $600.00 
Solid state 10w — $1240.00

Call us today for a good deal.

Microphones
VM-1 Noise cancelling, hand ptt low z — $10,00

Coaxial Cable
RG58AU mil spec, 30m reels — $13.00
RG213/U mil spec, per metre — $1.40

IC701
IC22S
IC551
IC280
IC502 
IC202S 
IC211

ICOM Gear
transceiver NOW — $1199.00
2m transceiver — $299.00
6m transceiver — $799.00
2m fm remotable — $450.00
6m ssb portable — $239.00 
2rn ssb portable — $318.00 
2m all mode — $847.00

Morse Keys
Deluxe Key with marble base — $41,00HK702

HK708
HK706
MK701 
PALOMAR
Baluns
AS-BL 
BL50A

Economy Key — $23.00
Operators Key — $25.00
Manipulator (side-swiper) — $45.00 
1C Keyer — $149.00

Asahi 50 ohm for beams — $34.00 
50 ohm 4 KW. 1:1 for dipoles — $32.00

Radio Teletype Terminal
0-7000 Tono RTTY CW/BaudoVASCII — $839

Duncan Baxter VK3LZ
Custom Service Manager Perth 321 3047 

Newcastle 69 1222
Gold Coast 32 2644
Geelong 78 9660
Melbourne 836 8635

Sydney 635 6399
Adelaide 43 7981 
Rockhampton 28 2843

Launceston 44 3882
Brisbane 38 4480
Adelaide 272 8417
Kalgoorlie 21 1906
Wellington (NZ) 287 946
Wagga 21 2125

Vicom 68 Eastern Road. 
South Melbourne, 
Victoria, 3205. 
(03) 699 6700Perth 446 3232

Brisbane 48 6601
Townsville 72 2633
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5H0RTIlinU^renÉ
being used with transmissions to South 
East Europe and the Middle East. An 
Armenian program has been observed 
on this channel at 1845GMT.

ETHNIC RADIO
Ethnic radio in Australia has been ex­

tended with the opening of repeater 
stations in Newcastle and Wollongong 
which relay the 2EA Sydney program. 
Both of these stations operate with a 
power of 100W on medium-wave 
Wollongong, on 1485kHz, and Newcas­
tle, on 1584kHz, have both been 
verified by the writer, with reception in 
New Zealand best just before sign-off at 
1400GMT. 2EA's schedule shows that it 
operates from 2000-1400GMT and 
broadcast in 41 languages. The address 
of the station is Radio 2EA, GPO Box 21 
Sydney 2001.

The two present stations which have 
operated for some months are to in­
crease power. 2EA Sydney is to move 
from 801 to 1386kHz early in the New 
Year with an increase of power to 5kW, 
while 3EA, the Melbourne station, will 
move from 1116 to 1224kHz with the 
power increased to 5kW.

A further ethnic station is projected 
for Brisbane. 4EB will be operated by 
Ethnic Broadcasting Association of

BRIGHT STAR CRYSTALS PTY LTD
35 EILEEN ROAD, CLAYTON, VICTORIA, 546 5076 

(ALL MAIL TO:— P.O. BOX 42, SPRINGVALE, VIC. 3171)
INTERSTATE AGENTS
• »OGERS ELECTRONICS 

ADELAIDE Phone 42 6666

• HOSE X EQUIPMENT
SYDNEY 666 8144

B.S C. TELEX AA36004

DILM0ND INSTRUMENTS 

HOBART 47 9077

C MOS CLOCK
Supply Requirements:
5 - 12 V De at 6 MA. No load
Output Drive:
50 MA Model - 6 & 22
5 MA Model - 13
Stability:
Better than 1-PP/M

Operating Temperature Range:
0-60»C
Supply voltege to be nominated 
user

Output frequency:
Nominated by user

Maximum Crystal Frequency:
5 Volt Supply - 5MHz max 12 Volt - 
9MHz max

Crystal Frequency:
Required frequency X number 
counters
Frequency X 2x

NUMBER OF COUNTERS
Model BSC 6 -14

BSC 13 - 16
BSC 22 - 28 Stages
BSC 11-14

Queensland with 250W power and 
should come into service this month.

NEW GREEK FREQUENCIES
Broadcasts of the Voice of Greece to 

North America have been heard on the 
new frequency of 9650kHz from 
0200GMT. This channel replaces 9655, 
which suffered interference from Radio 
Moscow and from Radio Kiev during 
the transmission period 0200-0355GMT. 
The signals from Athens are also 
observed on 9515 and 11730kHz. The 
transmission is all in Greek, except for 
English news 0215-0225GMT.

Another new channel is 7205kHz, 
broadcasting to Australia in Greek from 
2100GMT. This signal has been well 
received, but during our mid-summer 
period could be a little difficult to hear, 
due to the low frequency. The 
transmission is 2100-2150GMT and is 
also heard on 9640 and 9760kHz.

ISRAEL FREQUENCIES
A new frequency for the Israel 

Broadcasting Authority has appeared 
on 21600kHz with a relay of the Home 
Service of 1900GMT. Another relatively 
new channel is 15615kHz. Consistent 
signals on 21600kHz are received on 
Saturdays and Sundays from 0535- 
0600GMT, but a program in Russian 
relayed on 25620kHz at the same time is 
subjected to severe jamming. The 
higher frequency of 29705kHz seems to 
be free of any jamming and provides 
fair reception.

WESTEST ELECTRONICS 
PERTH 337 6393
FRED H0E 8 SONS PTY. LTD.
BRISBANE 277 4311

FREQUENCY GENERATORS
BSC 11 has varicap
Fine and Course trimming for higher 
setting accuracy.
Crystal Locked.
for maximum stability
Output Options :
2’ through 228

by

FORMULAR for crystals frequency: - 
(Required output frequency X 2x to 
give a crystal frequency of 2 to 8MHz 
ie. 100Hz X 2U = 6553.6)
Output: Square wave 0 ■ 99 supply 
volts I - 20 MA Max
Supply voltage 5 -12 Volts De
Stability: + 003% / 0-60»c
P.C.B. Dimensions.

Model BSC 11

Model BSC 6
BSC 6
BSC 13
BSC 22/1 1

If the module you require is 
not listed then please in­
quire.
We have many others.

length Width height 
43 mm 27 mm 20 mm 
52 mm 40 mm 26 mm 
54 mm 48 mm 26 mm

Model BSC 13/22

LISTENING BRIEFS
EUROPE

FINLAND: Helsinki is broadcasting to
North America with English 0330-
0400GMT. Two frequencies are used,
9675 and 11755kHz, with the latter
channel giving the best reception.
SPAIN: The broadcast in Spanish to 
Australia and the Philippines, which for 
some months has been using 9790kHz, 
is now heard on 11920kHz '0730- 
1000GMT. The transmission is best 
received on 11730kHz, which carries 
the service from Madrid up to 
1100GMT, while 9520kHz carries the 
same transmission.
BELGIUM: Brussels has two daily 
transmissions in English 1705-1750GMT 
on 6010 and 17740kHz to Africa. English 
to the Americas is 0015-0100GMT on 
6080 and 9685kHz. There is a DX 
program on the second and fourth Sun­
day of each month at 1735GMT to 
Africa, and on Monday at 0045GMT to 
North America.
ANDORRA: Adventist World Radio has 
been carrying out test transmissions 
over Radio Andorra on 6215kHz 2000- 
2100GMT. This daily transmission has 
English for the first 30 minutes and then 
at 2030GMT on Monday French, 
Wednesday Arabic, Thursday Greek,' 
Friday Dutch and German and Sunday 
Swedish. According to the BBC 
Monitoring Service, the transmissions 
on Tuesday and Saturday are in English 
for the full hour.
EAST GERMANY: Radio Berlin Inter­
national has made a frequency change 
for its English transmission at 0330GMT. 
The new channel is 11975kHz which 
replaces 11970kHz. English broadcasts 
to Europe are: 1915-2000GMT on 6080 
6115 and 7185kHz; 2030-2115 on 7260- 
and 2130-2215 on 6080 and 6115kHz.

AMERICAS
COLOMBIA: Ecos del Combeima in 
Ibague, which was using 4785kHz, has 

on new frequency of 
6025kHz by Ray Crawford of Inver­
cargill, NZ. The station operates 24 
hours a day, and has been heard 
around 0800GMT with typical Spanish 
programming and identification an­
nouncements after each recording. ®

Australian Radio 
DX Club

A non-profit, hobby group, now in our 15th 
year, serving shortwave DXers throughout 
Australia. Our monthly magazine "Australian 
DX news" is packed with up-to-the-minute 
news on club activities, station schedules 
technical articles, reception and QSL notes. 
Comprehensive new-member kit. A full range 
of membership services available — stationery, 
report sheets and special publications. 
Shortwave, medium wave and utility DXing 
covered. Regional branches throughout 
Australia. Write now. enclosing a 30c stamp 
for further information to ARDXC. PO Box 67 
Highett. Victoria 3190 or PO Box 79 
Narrabeen, NSW 2101.
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Hew Products

Beckman 3020 Digital Multimeter
Beckman Instruments, Inc have entered the digital multimeter 
market with a range of three instruments which have liquid crystal 
displays. The instruments are rugged and fully protected, and have 
guaranteed long-term accuracy. Battery life is up to 2000 hours 
and should last two years under normal use.

We reviewed the Beckman model 
3020 which comes in a high-impact- 
resistant ABS plastic case with a large 
recessed selector switch and a 3% digit 
liquid crystal display. The case 
measures 174mm long x 93mm wide x 
46mm deep and it weighs about 450 
grams including the battery.

The model 3020 has many features 
common to other digital multimeters 
such as AC and DC voltage 
measurements from 200mV to 1500V 
and resistance measurements up to 20 
megohms. Other features which are 
not so common include AC and DC 
current measurements up to 10 amps 
and the "Insta-ohm" facility.

The "Insta-ohm" facility operates 
when the 3020 is switched to any 
resistance range and causes a small 
"ohm" symbol to appear on the display 
whenever there is continuity between 
the probes. This is a very useful aid in 
rapid circuit testing.

Range and function selection are 
performed by a single large rotary 
switch which has easy-to-read and un­
ambiguous markings. A tilting bail is 
fitted for convenience of use.

Overload of the meter is indicated by 
a flashing "OL" display. Maximum in­
put voltage is 1500VDC or 1000V RMS. 
Low battery voltage is indicated by 
flashing of the decimal point.

A special diode test function is in­
cluded in the resistance ranges. It 
provides a constant 5mA current 
through the diode under test and the 
display gives the resulting voltage 
across the diode.

A very worthwhile feature of this 
DMM is the low open circuit voltage 
between the test probes when using 
the resistance measurement ranges. 
The voltage is less than 250mV which 
means that it won't turn on a silicon 
junction, so in-circuit resistance 
measurements can be readily made — 
something you certainly can't do with 
the traditional analog multimeter. 

DC voltage accuracy of the 3020 is
stated to be within + 0.1% of reading
plus one digit. We have few voltage

standards which are specified to within 
those limits but out limited checks in­
dicated that the 3020 certainly meets 
this specification. Beckman specify this 
accuracy for a period of one year for 
temperature limits of 20 to 30 degrees 
Celsius.

AC voltage accuracy is quoted for 
three frequency ranges, with the ac­
curacy reducing for the higher fre­
quencies. Over the range from 45Hz to 
2kHz, the accuracy is stated to be 

within +0.6% of reading plus three 
digits; from 2kHz to 5kHz, the figure is 
+ 1% of reading plus five digits; and 
from 5kHz to 10kHz, the accuracy is 
specified to be within + 2% of reading 
plus nine digits. Our tests confirmed 
that the model 3020 was well within this 
specification.

The more advanced digital mul­
timeters, including the Beckman 3020, 
feature high AC rejection on the DC 
voltage range. This very useful feature 

enables one to measure the true 
average DC voltage even with quite 
large AC signal components present. 
The quoted figure for the normal mode 
rejection ratio is 60dB at frequencies 
above 49Hz. We were able to quickly 
verify this by using a simple arrange­
ment of a transformer in series with a 10 
volt regulated DC supply. Even though 
the peak voltage of the AC voltage ex­
ceeded the average DC voltage there 
was no change in displayed DC voltage 
— again well within specifications.

In summary, the overall performance 
of the Beckman model 3020 is very 
good. The only quibble which we had 
was that the detent action of the range 
selector could have been more 
positive.

Accessories which are available for 
the model 3020 include a 50kV high 
voltage probe, an RF probe for 
measurements up to 200MHz and 2A, 
20A and 200A AC current clamps.

The 3020 has a list price of $179 while 
the model 3010 is $139 and the model 
3030, which features true RMS 
readings, is $199. Further inquiries 
should be addressed to Warburton 
O'Donnell Ltd, 372 Eastern Valley Way 
(PO Box 182), Chatswood, NSW 2067.
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PTY LTD New Products
TELEPHONE 438-4308 Ext. 6

E.T.I. Metal detector kit.
ROTATORS CDE 44

$55.00
$165.00

ROTATORS. CROWN. Load 17kg wind test to 
70mph includ 70' 3-way cable $99.00

UHF TM13 Beam Antenna 465 to

TES Field Strength Meter
VHF-UHF 41-65. 65-1 10. 155-280. 470-

480Mhz..............................................................
% Ground Plane 27Mhz Antenna
5' Rod CB Antenna. Base 12' lead & plug
Topix Gutter mount CB middle loading 

na......................................................................
Low Pass CB filters 75 ohm

$28 75 
$32 00 
$14.00 
Anten- 
$14.50
$10 91

Cobra 138xLRA 18Ch AM/SSB Deluxe, digital
readout

CABLE Coaxial double screened 75 ohm.
CABLE 2045 Times 3.5dB loss .

$56 00 152m roll
CABLE. 2560 Times 3.00 dB loss.............  

$63 75 1 52m roll
CABLE 50ohm CB Coaxial

$36 00 100m roll
CABLE. 300 ohm Ribbon slotted plain 

$12 00 100m roll
CABLE. 300 ohm open wire.......................... 

$14 00 30.4m roll

MAST HEAD AMPLIFIERS
Hills 300 ohm 12dB gain..........................
Hills 300 75 ohms 20dB gain ................

$162 00

47cm

59cm

37cm

19cm

70cm

$40.00
$54 00

Kingray MH20. 20dB gain 75-300 ohm $74.97
Kingray MH20 WN. 20dB gain with Atten of 20dB

on ch 3 to 5A $81.00
75 to 75 ohm 40-880Mhz. IN LINE AMPS. Ecraft
1.75 
2.75 
3 75 
4.75 
1 75
2 75 
3.75 
4.75

D16 
T12 
T10
T10
D25
D21
D19
D19

16dB gain
12dB gain 2 outlets
10dB gain 3 outlets
10dB gain 4 outlets
25dB gain
21 dB gain
21 dB gain
21dB gain

2 outlets
3 outlets
4 outlets

$45.00 
$52.79 
$53 70 
$54 1 9 
$53 55 
$60.44 
$61 35 
$61 84

MASTS 2.4m — 3m — 4.5m — 6.7m
MASTS Telo Guyed 6m to 30m
Coaxial plugs lots of 10 60c each

840Mhz...............................

TELEVISION AERIALS 
HILLS 215-8EL.......................
CY7 Colinear 300 ohm 
CA16 Phased Array 
2010 Airways anti ghost 
TL3 Log Periodic 10 EL 
TL4 Log Periodic 11 EL . 
EFC2 75 ohm anti ghost 
EFC3 75 ohm anti ghost . 
EFC4 75 ohm anti ghost . .

$257.60

CHANNEL-MASTER CITY ANTI GHOST
3110-300 ohm . . 
3111-75—300 ohm

Hitachi ’Scopes
$25.30 
$31.00 
$4800 
$58.56 
$39.29 
$46.48 
$42.96 
$62 41
$78.64

$27.96
$41 98

36 1 7A 28 EL Crossfire World’s highest gain anten­
na 11 14dB $134 98

FM AERIALS HILLS 
FM 1 300 ohm .................................  
FM3 75 ohm .................................... 
353 300 ohm....................................
MATCHMASTER HIGH GAIN
FMG/2 6.2dB
FMG/6 8.7dB

. . $11.55
$28.55
$14.72

$24.23
$45.74

Are you ready for UHF.We have the largest range 
of VHF & UHF Masthead and Distribution 
amplifiers in Australia Distributors and wholesalers 
required in all States.

PLEASE INCLUDE POSTAGE 

WITH ALL ORDERS 

TRADE ENQUIRIES WELCOME

We are specialists
30 years in the antenna business. 

Hours 8am to 5pm Sat 9am to 12 noon.

Pictured above is the Hitachi model 
V-301 oscilloscopes which is one of four 
recently released onto the Australian 
market. The V-301 is a single-trace 
model with 30MHz bandwidth. Other 
models in the range are the V-151, 
single trace, 15MHz; V-152, dual trace, 
15MHz and V-302, dual trace, 30MHz 
bandwidth.

The V-152 is anticipated to be the 
most popular model and will sell for 
$540 plus sales tax where applicable. All 
enquiries should be directed to the dis­
tributors, Standard Components Pty 
Ltd, 10 Hill Street, Leichhardt, NSW 
2040.

Christmas Novelty

Buried in A.C.T. Radio adverts is a 
bargain which has an automatic appeal 
for the festive season — a motor-driven 
microswitch rated at 110-250VAC, 10A. 
It switches every four seconds and can 
be wired to flash lights long-on short- 
off, or vice versa. Alternatively it could 
control two separate strings. $2.50 + 
50c P&P. A.C.E. Radio, 136 Victoria Rd, 
Marrickville 2204.

“ELECTRONICS AUSTRALIA” 
PROJECTS & CIRCUITS NO. 2
Available from "Electronics Australia", 57
Regent St. Sydney PRICE $3.00. OR by mail
order from “Electronics Australia”, P.O. Box
163. Beaconsfield. 2014 PRICE $3.60.
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Ultrasonic rangefinder
Just released by Peter Shalley Com­

munications, this new electronic 
rangefinder uses ultrasonics to measure 
distances from 50cm to eight metres at 
the press of a button.

Operation of the "Contact" 
rangefinder is quite simple. The user 
simply aims it at the target (eg the wall 
of a room) and depresses the rangefin­
ding key. The distance from the rear 
end of the unit to the target is then read 
off a 3-digit LED display.

Accuracy of the unit is around the 
1% mark, which should be adequate 
for most situations. An in-built 8-digit 
calculator allows the user to calculate 
areas, volumes etc. In short, the Con­
tact rangefinder should prove in­
valuable to anyone who needs instant 
rangefinding for calculations and cost 
estimates.

For further information contact Peter 
Shalley Communications, 554 Pacific 
Highway, Killara, NSW 2071. Telephone 
498 2611.

printed circuit/
• Accurately machine printed etched
• Phenolic & fibreglass-gold tin plated
• EA R & H ET Philips Mullard available
• Specials to your drawing

carter

This 24-page colour booklet on kit building is now included in all Jostykit 
electronic kits sold in Australia. Entitled "/ostykit Kit Guide , the booklet provides 
valuable basic information for the beginner. It tells you which tools to buy, shows 
how components are mounted on a PC board, gives information on soldering, 
illustrates the resistor colour code, and has colour photographs of just about every 
type of electronic component you can think off.

The ¡ostykit kit range comes from Denmark and includes audio amplifiers, radio 
tuners, RF preamplifiers, car burglar alarms etc. The range is imported by Vicom, 
68 Eastern Rd, South Melbourne 3205. Telephone (03) 699 6700.

TÂQMAN ELECTRONICSI fA o IVI FA IV 12 Victoria St. Coburg, Vic. 3058. Phone (03) 354 5062

ELECTRONIC 
COMPONENTS 
TRANSISTORS 

IC’» 
RESISTORS 

CAPACITORS

PLUGS t SOCKETS 
TRANSFORMERS 

SANKEN MODULES 
ILP MODULES 

POTENTIOMETERS 
DIODES. ETC

i WIRE t CABLE 
AUDIO LEADS 
MULTIMETERS 
CALCULATORS

INSTRUMENT CASE 
. POWER SUPPLIE

• POSTAGE small 80c large $110
3

ET146
3 

2.50 79PS11
3 

2.80
79PG9 3.00 79MD9 2.80 ET606 3.00
ET573 2 BO ET577 2.80 ET473 3.50
79QM9 3.00 79PS10 2.80 79Rt8 2.80
79RR8 4.20 79SF10 2.50 79AL9lbc 4.20
79BT9 2.60 79TT7 2.60 79W9 2.80
79AC9 3.50 79SF9 2.60 ET731 3.00
ET576 4.20 ET574 2.80 ET575 2.20
ET730 3.50 ET814 2.80 ET725 3.50
ET252 3.00 79SR8 2.80 79TRF5 2.50
79WF8 3.20 79UT8 3.00 79M8 2.80
79PS6 2.80 79FR6 3.50 ET148 2.50
ET451 2.50 ET472 3.00 ET724 2.20
6.800 8.50 79CL7 4.80 70KB7 2.80
79UPS6 2.50 79SA5 8.00 ET651 4.50
ET144 3.50 ET254 2.50 ET471 5.50
79R05 3.00 79EO2C 2.50 79EQ2B 4.00
77EQ2A 3.50 ET249 — 250

— ET249 — ET594 2.50
ET320 2.20 ET253 — ET470 3.20
ET595 2.80 7905 79A3 3.00
491 4.50 559 3.80 721 3.00
79PS3 2.60 78SE3 4.00 79PB2 3.20
79P1B 280 79P1A 2.80 78C1B 2.80
79C1A 3.00 558 2.50 557 3.00
1428 4.00 Ì42A 8.00 79UP1 5.00

79S1 4.50 79W3 2.60 79CLI 2.60
791T2 5.00 78SB12 3.00 78S12B 2.20
78S12A 5.50 78IM12 3.00 78UP10 7.00
78N10 2.60 78C11 3.10 78OT10D 2.00
78DT10C 2.50 78DT10B 280 78DTI0A 6.50
ET813 3.50 ET143 280 ET141 4.20
ET812 2.80 ET583 3.20 ET490 2.80
ET556 6 00 78DBI1 2.80 78UP9 6.00
78BBd9 3.50 555 4.00 650C 2.60
650 B 2.60 650A 4.00 138 3.80
718 2 60 553 3 00 811 3.30
590B 8.00 590A 8.00 78MC10 4.00
78E09 250 ET605 7.00 ET391B 2.50
ET39IA 2.50 ET55I 3.00 ET641 ON AP
ET59IC 2.20 ET550 2.80 ET592 4.50
78UT9 16.00 78MX9 3.30 78T9 2.30
78 UM 8 2.60 78CL8 3.00 ET638B 3.00
ET638A 4.00 ET248 2 30 ET318 7.00
ET591 4.00 ET810 2.80 78TM8 2.80
78TSC7 2.50 78PT7 2 50 78VBG7 3.50
ETI37B 2.80 ET137A 3.50 ET139 2.50
ET717 3.50 ET587 7.00 ET640 16.50
78F6B 3.50 78N 2 80 78A06 2.80
246 4.00 489B 250 489A 280
78C04 2.60 78PS5 2.50 78C5 3.20
78UP5 5.00 ET14O0 4.00 ET140A 14.00
ET1140P 5.50 ET136 2.50 ET487B 7.50
ET487A 750 ET588 20 10.00 78NG4 3.00
78UT4 4.00 78EK3 3.30 78T3 3 60
78B2 3.00 781A2 2.60 ET450B 2.60
ET450A 2.80 ET716 4.00 ET715 3.00
ET486 3.20 ET245 2.50 78C2 3 00
78AF2 3 00 78S3 2.60 78CF1 2.80
77CB12 2.60 77PHI2 2.60 77PM12 3.50
ETI35 3.00 ET586 2.80 77MX11 2.50
775C11 3.80 77PS11 2.50 ’7UP6A 3.00
77MXI1 250 77PSI1 2.50
ET604 2.50 ET585T/R 3.00 ET635 2.80
ET713 3.00 ASCII 2.80 77UP1I 6.50
77TS9 3.00 ET6O3 3 00 ET583 2.50
ET134 2.60 77AL8 2.50 77TI0 2.50
77DVM9 2.80 ET065 2.20
ET067 2.20 ET063 2.50 ET083 2.20
ET072 2.50 ET085 2.00 ET084 2.50
ET485 2.80 ET484 3.00 ET581 2.50
ET48IM 2.50 ET582B 2.60 ET582A 3.00
ET547 2.50 ET317 2.50 ET712 2.50
7707 2.50 7787 2.80 770 LT7 6.00
77UP6 3.50 77TTY7 2.80 77OBF7 3.20
ET6312 4.50 ET481PS 3.00 ET444M 2 00
ET444S 3 00 ET316 2.50 ET549A 2.50
ET548 3.20 77TTY6 2.50 HMS276 6.00

ALL SILICON 30/60W PA PORT AMP
6'4"W x 8W'D x 3WH 12 — 16V. two inputs 5 & 
100mV. 1 25. 250. 500 ohm output only No 763A 
$70 ea. 240V operation $33 extra. Freight collect 
COILS and IF’s All $2.50 ea plus post 60^H 

x x 2

MUSICAL INSTRUMENT!
RECORDS. CASSETTES 

SPEAKERS AND 
SPEAKER KITS

■ STYLII, BATTERIESa 
VALVES

TV. AERIALS 
•and ACCESSORIES 

HI-FI PRODUCTS 
JOSTY KITS 

PROJECT PC BOARDS 
BOOKS. PLUG PACKS)

MAIL ORDERS 
WELCOME- 

COME AND SEE 
US — our 

prices are the 
"BEST IN TOWN"

MAIL cheque or money order 
(add postage) direct to —

RCS radio ply iw
651 FOREST RD BEXLEY

NSW 2207 587 3491 .

ELECTRONICS Australia, December, 1979 133



DC REGULATED 
POWER SUPPLY

LABORATORY SPECS AT AN 
AFFORDABLE PRICE!

Books & 
Literature

Rec. Retail

$74.95 inc. Tax

IDEAL FOR VHF 25
WATT BASE STATIONS

SPECIFICATIONS:

• AC Input Volts .... 240/50Hz
• DC Output Volts.............. 13.8V
• Output Current

at 50% Duty Cycle . . . .6 Amps
• Output Current Peak .10 Amps
• Voltage Regulation ............ 1% at

Rated Load
• Ripple & Noise . .5 MV P-P at 

Rated Load
• Short Circuit Protected
• Primary Circuit Fuse
• "On" Neon Indicator
• Power Switch
• Screw-on or Push-in Terminals
• Rubber Feet
• Dimensions . 130mm x 75mm 

x 200mm
• Weight......................................3.0kgs

• S.E.C. Approved
• P. & T. Approved

"IT'S A FACT"
TRANSWEST POWER SUPPLYS 
GIVE YOU BETTER VALUE FOR 
YOUR MONEY THAN ANY OTHER 

BRAND

Manufactured By:
TRANSWEST TRADING CO., 

PERTH, W.A.
P.O. Box 80, Osborne Park. W.A. 6017

Phone (09)444 0505 Telex 94100

Distributed By:
RADIO PARTS GROUP,

562 Spencer St.. West Melbourne, 
Victoria.

I .F.T.A. AUSTRALIA,
1 Greville St . Randwick, N.S.W.

OTHER STATES: TRADE AND 
DISTRIBUTOR ENQUIRIES WELCOME

Amateur Radio
THE BEGINNERS' HANDBOOK OF 

AMATEUR RADIO by Clay Laster 
W5ZPV. Published 1979 by Howard 
W. Sams, Indianapolis, USA. Stiff 
paper covers, 384 pages 214mm x 
137mm, freely illustrated. Price in 
Australia $14.20.
As an American publication, this 

book understandably presents amateur 
radio from the American viewpoint and 
pre-supposes that the reader will be 
preparing for an FCC-style examina­
tion. However, this is only a minor dis­
advantage in a book which is basically 
an up-to-date theory course for aspir­
ing amateurs.

Tuitional chapters include (ab­
breviated): Communication Theory — 
Electricity and Magnetism — Vacuum 
Tubes — Semiconductors — Power 
Supplies — Amplifiers — Oscillators — 
Transmitters — Receivers — Transmis­
sion Lines & Antennas — Com­
munications — Practices and 
Procedures.

Ostensibly, the book is aimed at 
aspirants to the US Novice amateur 
licence but my impression is that, with a 
little rounding out for the local 
syllabus, a reader with this material un­
der his/her mental belt would be well 
on their way to a limited or full licence. 
Well worth looking at. Our review copy 
came from McGills Newsagency, 187 
Elizabeth St, Melbourne 3000. (W.N.W.)

GE SCR Manual
SCR MANUAL, FIFTH EDITION, 

GENERAL ELECTRIC. Semiconductor 
Products Department, Syracuse, New 
York. 1977. Paper back, 687 pages, 210 
x 135mm, 697pp. Price $3.00.
The fifth edition is a revised and up to 

date version of the well known fourth 
edition. The new edition encompasses 
not only SCRs, but also TRIACs, PUTs, 
UJTs and other associated components.

The manual begins with a description 
of Thyristors, their operation, chip 
structure and construction. The second 
chapter gives the graphical symbols 
used within the manual along with their 
V-l characteristics. Terminology, an im­
portant facet for understanding these 
devices, is given comprehensive treat­
ment.

To successfully design a circuit using 
SCRs the ratings and characteristics 

must be understood. The SCR Manual 
excels here in that all the relevant 
specifications are discussed to a depth 
suitable for design work.

Triggering methods are discussed in 
chapter four and it is here that the UJT, 
PUT, DIAC and other devices are dis­
cussed. The design information is quite 
adequate for their use in SCR 
applications.

Examples and suggested circuits are 
given for many applications in later 
chapters. Topics covered include full 
wave control, feedback systems and 
power supplies. Waveforms are usually 
given. Full descriptions of circuit opera­
tion aid the reader in understanding 
the circuits.

A short chapter at the end of the 
manual is devoted to specifications of 
diodes and thyristors. A useful supple­
ment to a well written and informative 
manual.

For the Engineer, Technician and 
hobbyist alike, this manual will prove 
invaluable. The only real fault with the 
manual is the binding. After the book is 
opened a few times it starts to fall apart. 
(J.C.)

Computers
THE WAY THINGS WORK BOOK OF

THE COMPUTER, published by 
George Allen & Unwin Ltd, London.
Soft covers, 137 x 213mm, 245pp, 
many illustrations. Recommended 
retail price $9.95.
The original version of this book was 

published in German, in 1969. It ap­
parently became so popular that an 
English translation was made, and the 
English edition was first published in 
1974. This is the most recent reprinting.

Basically, the book is an en­
cyclopedia, covering the fields of com­
puting, information science and 
cybernetics. It seems to be written 
primarily for the technically inclined 
lay person, although there is sufficient 
mathemetics thrown in to make it of 
potential value to the professional 
engineer or scientist as a reference.

The text is clearly written and quite 
readable, which is a little unusual in a 
translation from another language. It is 
also well served by illustrations, most of 
which are diagrams with pickout in a 
second colour (red).

Because of the very broad range 
covered, the treatment of some of the 
topics seems to me a little unsatisfying.
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Electronics: the FUN WAY!
At last, there’s a book that treats electronics as the really 
enjoyable hobby it is!

It's called 'Dick Smith's Fun Way Into Electronicsj 
— and it's the ideal introduction to electronics / 
for all ages - from 5 to 95. /

Dick Smith's Fun Way uses a unique X /
breadboard' wiring system that needs no II 

soldering - so it is safe and each project / / 

has easy, step-by-step instructions / / J
that anyone can follow. Ill
There are twenty exciting projects II 14 
to build, from continuity checkers // It 
to radio transmitters - even a / / (•
beer-powered radio receiver! / /

Electronics is fun. Have fun with 
Dick Smith's Fun Way into 
Electronics.

• SAFE
• SIMPLE

ECONOMICAL

FUN!

• ONLY $4.95

• NOW 
AVAILABLE

SCHOOLS, COLLEGES. BOOK SHOPS, 
NEWSAGENTS, ETC: Ask about our 
incredible discounts for bulk orders 
(10 copies or more) of this book. 
You’ll be pleasantly surprised!

And to help you get started:

TRIAL om* J
It after 7 days the book <n

y $4’95-

Cat B 2600

Save money with 'Fun Way' kits! 
The components used in the Fun 
Way book are all common, easy- 
to-get types. But you can save by 
buying the kits from Dick Smith: 
We have assembled two kits which 
contain brand new, guaranteed 
components. You save up to ’/a on 
the cost of individual components!

SAVE MONEY - BUY THE KIT!

KIT 1: FOR PROJECTS 1-10
Build the first ten projects with these components - even 
includes the baseboard to assemble them on. You can make 
light flashers. Morse communicators, transistor checkers, 
continuity indicators, etc etc.

Contains: One particle board. 28 self 
tapping screws & washers. 1.7m wire, 
speaker, battery clip, 23 resistors, light 
dependent resistor, one diode, two LEDs, 
two transistors, 7 capacitors.

$6 90
Cat K-2600

KIT 2: FOR PROJECTS 11-20 
This kit contains slightly more specialised components 
which, with the components in kit 1, will enable you to 
make the last ten projects, including radio receivers & 
transmitters, audio amplifiers, etc.

Contains 10 capacitors, one variable
capacitor. one potentiometer, on& 
resistor, one signal diode, one integrated 
circuit, one ferrite rod aerial, one crystal 
earphone, one audio transformer and 
70cm hook-up wire

$750
Cat K-2610

DICK SMITH ELECTRONICS Q bankcard

NSW 125 York Stroot.
147 Hume Highway.
162 Pacific Highway.
30 Groae Street.

SYDNEY 
CHULLORA 
GORE HILL

Phone 290 3377
Phone 642 8922
Phone 439 5311

PARRAMATTA Phone 683 1133

263 Keire Street. WOLLONGONG Phone 28 3800

ACT 96-98 Gladstone Street. FYSHWICK Phone 80 4944

VIC
QLD 

SA
WA

399 Lonsdele Street.
656 Bridge Rood.
166 Logon Rood.
203 Wright Street.
414 Williem Street.

MELBOURNE Phone 67 9834
RICHMOND 
BURANDA 
ADELAIDE 
PERTH

Phone 428 1614
Phone 391 6233
Phone 212 1962
Phono 328 6944

melcome here
SHOPS OPEN 9AM to 5 30PM 
(Saturday: 9am till 12 noon) 
BRISBANE Half hour aarliar 

ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLYEXCEPT WHERE NOTED. ALL ITEMS SHOWN IN STOCK AT PRICES GIVEN AT TIME OF GOING TO PRESS

MAIL ORDER CENTRE: P0 Bo* 321. NORTH RYDE NSW2113 Ph 888 3200 PACK & POST EXTRA
RE SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA



NEW BOOKS
NEW — NEW — NEW

Latest editions of some of the most popular books 
on the subject:
A R.R.L, Handbook 1979 edition $13.95
World Radio TV Handbook 1979 $15 95
R.S.G.B Handbook Volume 1 .................. $21.85
R S G B Handbook Volume 2 ................ $18.90
R S G B Test Equipment for the Radio
Amateur.................................................................... $19.55
Reference Data for Radio Engineers (New
Edition) I.T.T............................................................. $39.95

Radio Handbook (William Orr) 21st Edition$26.50
Master OP-AMP Applications Handbook 
(Harry W. Fox)............................................... $13.50

Adam Osborne Books

Introduction to Microcomputers. Osborne
Vol. 0 — Beginners Book......................... $12.55
Vol. 1 — Basic Concepts $12 55
Vol. 2 Some Real Microprocessors —
New Edition, Loose-leaf w/out Binder $19.00
With Binder ................................................... $28.00
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 $15.85 
8080A/8085 Assembly Language Pro­
gramming .............................................................. $13.50

New Books from T A B.

Antenna Construction for Ham, CB & SWL $7.50 
Beginners Guide to Microprocessors . $7 50
Beginners Guide to Computers & Micro­
processors with Projects ............................... $8 50
Giant Book of Amateur Radio Antennas $10.95 
Master Handbook of Digital Logic Applica­
tion ........................................................................... $10.75
Master Handbook of Ham Radio Circuits $11.75 
Master Handbook of 1001 Practical Elec­
tronic Circuits ....................................................... $12.50
Master Handbook of 1001 More Practical 
Electronic Circuits............................................... $15.95
Master Tube Substitution Handbook $6 75 
Microphones — How They Work — How
To Use...................................................................... $7.95
Microprocessor Microprogramming for Com­
puter Hobbyists.................................................... $11.75
Miniprocessors: From Calculators to Com­
puter ........................................................................ $7 95
Pictorial Guide to Tape Recorder Repairs $6.75 
The Power Supply Handbook — Editors of
73 Mag................................................................... S9 95
Towers' International FET Selector . $6.75
Towers' International Transistor Selector $8.50
303 Dynamic Electronic Circuits.............  $8 50
Transistor Ignition Systems (Automobile) $7.95
Complete Handbook of Public Address
Sound Systems — Everest .......................... $10.75
Complete Handbook of Videocassette
Recorders — Kybett.................................... $7.50
How to Build Your Own Working Robot
Pet — DaCosta ................................................. $8 50
How to Select & Install Your Own
Speakers — Crowhurst $7 50

Microprocessor Books

Basic Primer — Waite & Pardee.............$12.70 
The 8080A Bugbook — Microcomputer 
Interfacing and Programming — Rony,
Larsen. Titus ....................................................... $15.00
8080/8085 Software Design — Rony,
Larsen. Titus......................................................... $13.60
How to Build a Microcomputer . . . and
Really Understand It — Creason................ $13.30
M6800 Microprocessor Applications
Manual..........................................................................$12.50
Microcomputer — Analog Converter 
Software and Hardware Interfacing —
Titus. Rony, Larsen............................................ $13.60
Microcomputer Primer — Waite & Pardee $11.30
Microprocessor Cookbook — Hordeski $7 50

MAIL ORDERS BY RETURN PLEASE ADD 90c per parcel postage (Vic)
$1.70 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.

Using the 6800 Microprocessor — Poe $9 90
The Z-80 Microcomputer Handbook —
Barden Jr $12 70

American Radio Relay League

Hints and Kinks for the Radio Amateur $7.20 
The Radio Amateur's VHF Manual . $7.20
A R R L Antenna Handbook $8.80
Understanding Amateur Radio . $8 80
The Radio Amateur's License Manual $6:20
A Course in Radio Fundamentals $7.20
Specialized Communication Techniques for
the Radio Amateur............................................ $7.20
FM & Repeater for the Radio Amateur $8 80 
Single Sideband for the Radio Amateur $7.20 
Ham Radio Operating Guide $7 20
Electronic Data Book $7.20
Solid State Design for the Radio Amateur $12.80 
Learning to Work with Integrated Circuits $4.00 
Getting to Know Oscar From the Ground
Up $620

Howard W. Sams Books

Video Tape Recorders (Harry Kybett) $13 50 
How to Use Videotape Recorders (H.
Kybett) S8 95
Logic and Memory Experiments Using TTL
ICs — Book 1 (Larsen & Rony)................$14 20 
Logic and Memory Experiments Using TTL
ICs — Book 2 (Larsen & Rony)................$14.20 
IC OP-AMP Cookbook (Walter C. Jung) . $17.50 
TTL Cookbook (Lancaster)....................................$12.95
TV Typewriter Cookbook (Lancaster) $13.50
The Cheap Video Cookbook (Lancaster) . $7.95 
CMOS Cookbook (Lancaster) 1977 $14.25
Active Filter Cookbook (Lancaster) .......... $19.95
IC Timer Cookbook (Jung)................................$13.50
Transistor Substitution Handbook $7.95
Audio Cyclopedia - Tremaine..................$54.00 
Design of Active Filters. With Experiments
— Berlin $10.75
Design of Op-Amp Circuits With Ex­
periments— Berlin..........................................$1180
The 555 Timer Applications Sourcebook
With Experiments — Berlin . $8 50
How to Buy & Use Minicomputers &
Microcomputers — Barden Jr.................. $14.20 
IC Converter Cookbook — Jung.......... ........ $18 40
Semiconductor General-Purpose
Replacements..........................................................$19 00
TTL Cookbook — Lancaster ..................... $12 70

Other Titles

World DX Guide 1st Edition (Ed Jens 
M Frost) . . $9.95
73 Dipole and Long-wire Antennas 
(Edward M Noll) $6 75
73 Vertical, Beam and Triangle Antennas $7 50 
Basic Television Principles and Ser­
vicing — 4th Edn (Bernard Grob) $18 75 
The Truth About CB Antennas (William i.
Orr & Stuart D. Cowan).................................. $7.00
Simple Low-cost Wire Antennas for Radio 
Amateurs (Orr & Cowan) . $9 40
Beam Antenna Handbook — New 5th Edi­
tion (William I. Orr & Stuart D. Cowan) . $7.80
Better Shortwave Reception — New 4th 
Edition (William I Orr & Stuart D. Cowan) $5.85 
All About Cubical Quad Antennas — 2nd 
Edition (William I. Orr) $5.60
The Radio Amateur Antenna Handbook 
(William I. Orr & Stuart D. Cowan) . $10.00
Amateur Radio Theory Course — Ameco $7 80 
Electronic Projects for Musicians — Ander­
ton (Guitar Player Pubs) $9 95
Home Recording for Musicians — Ander­
ton (Guitar Player Pubs) $13.25
Ham & CB Antenna Dimension Charts.
Noll $3.90
A Guide to Amateur Radio Hawker $13 00 
Metal Detecting In Australia Webster $4 50 
Radio Data Reference Book Giles $9 35 
Towers' International Op-Amp Linear-IC 
Selector — Towers $18 10 

BOOKS & LITERATURE

It is also beginning to show its age here 
and there: quite significant space is 
devoted to electro-magnetic relay logic 
and thermionic valve circuitry, while I 
could find no mention of bubble 
memories or CCD devices.

Still, there is a lot of interesting and 
informative reading, particularly for 
those interested in the broad concepts 
of information theory and cybernetics. 
So at the quoted price of $9.95 it is real­
ly ouite good value for money.

The review copy came from the local 
office of the publisher, who advise that 
copies should be available from all ma­
jor book stores. (J.R.)

ICs for Old-timers
GETTING ACQUAINTED WITH THE IC 

by Rufus P. Turner. Published 1978 by 
Howard W. Sams Inc, Indianapolis, 
USA. Stiff paper covers, 112 pages 
215mm x 136mm, illustrated by cir­
cuits and diagrams. Price in Australia 
$7.00.
If you're an old-timer who has never 

faced up to these new-fangled in­
tegrated circuits, or a "new-timer" who 
hasn't faced up to much at all, this new 
book by Rufus P. Turner should be a 
most useful acquisition.

Part 1 provides a highly readable in­
troduction to ICs, which sets out what is 
necessary with clarity and economy.

In Part 2 he describes a whole series 
of bench style experiments with a type 
741 op-amp — an inexpensive and un­
iversal type. This should constitute a 
very meaningful exercise in instrumen­
tation relative to ICs.

This done, the reader is invited to 
assemble up to 41 small projects, which 
are simple only because they are cen­
tred on a single 741. In reality, the con­
structor is utilising about 20 in-built 
transistors and sundry in-built resistors. 
Many of the projects are useful gadgets 
in their own right. Recommended.

Our review copy came from McGills 
Newsagency, 187 Elizabeth St, 
Melbourne 3000. (W.N.W.)

BASIC Primer
BASIC PRIMER, by Mitchell Waite and 

Michael Pardee. Howard W. Sams 
Inc., Indianapolis, 1978. Soft covers, 
137 x 216mm, 240pp, many il­
lustrations. Price $12.70.
A further copy of this book has been 

received from Technical Book and 
Magazine Company, of 289-299 
Swanston Street, Melbourne, Victoria 
3000. A full review was given in the 
August 1979 issue, which in summary 
concluded that it is a good introduction 
to BASIC for the beginner, although 
not especially good value for money. 
(J.R.)
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GOOD ENOUGHBOOKS TO GO TO BED
DECK 

S SMITH’S 
r AMATEUR 

PAGES HANDBOOK
For the beginner, novice and even the 
established 'Ham' this book by Dick 
Smith will give a wealth of inform- 
\ ation on the Australian Amateur 

Radio scene . Chapter after 
. chapter of facts about 
-X antenna, procedures, 
Vy exams, equipment 
\X etc, etc. Even if 

y. you're not a Ham 
Vt you will find

. Ve this an interesting 
K 'X book into this 
^k fascinating
^k 'X hobby.

BOOKS
FOR MICROCOMPUTER 
ENTHUSIASTS
AN INTRODUCTION TO MICROCOMPUTERS
By Osborne takes you from square 1 through to a thorough

Cat. B-2343

HUGE STOCKS NOW IN! 
THE WIA AMATEUR RADIO 
CALLBOOK (1979 Edition)

Contains the callsigns, names and addresses of almost all the 
amateur operators and SWLs in Australia and PNG plus loads of 
data and information • don t delay get your copy NOW

Cat B 232S

Cat H -S902 S6 BS
Cat. B 3005 .................................................. :
PROJECT ELECTRONICS HANDBOOK
ETI Publications 74 pages 26 easy to build projects

Cat. B 3652 ................................................

fDICK’S OWN CB BOOK • NOW IN' 
ITS 3rd PRINTING......
A huge 1 28 pages of information and facts concerning the CB radio 
scene in AUSTRALIA by the leading authority Dick Smith

dea
Christmas Gift

Vol 3 contains useful information on support systems

72 
PAGES

Ideal 
Christmas Gift

understanding of microcomputer technology

Vol 0 The beginner s book
Cat B-2339 ...............................
Vol 1 deals with basic concepts
Cat. B-2340 ...............................
Vol 2 discusses use of real products

Cat. B-2342 .................................

WITH

B 2320

3 4K2C

$9 50
B-2600

$9 95

$27 50

$17 50

Ideal
Christmas Gift

METAL

Ideal
Christmas Gift

DETECTING IN
AUSTRALIA

94 pages of exciting information on 
how to use metal detectors for 
finding gold, coins, artifacts etc.

Written by a man who has a 

25 years of gold pros- 
pecting experience 
in Australia. 4K 
Recommended H'X 

for the serious ■ 'X 
prospector! I Vs

450

BOOKS FOR BEGINNERS
BASIC ELECTRONICS
E A publication 128 pages 23 chapters ideal for beginners
Cat. B-3620 $3.50
BASIC TRANSISTOR COURSE
Kenian 218 pages Explains all about transistors
Cat. B 1567 ..................................................$7 50
FUNDAMENTALS OF SOLID STATE
Rowe 120 pages An introduction to semiconductors
Cat. B-3621 ..................................................$3.50
ELECTRONICS A PRACTICAL INTRODUCTION 
8 Brown & P Carr approx 93 pages A really superb book for 
the beginner SPECIAL NOTE A PCB (exclusive to Dick Smith 
Electronics) has been prepared for use with projects in this book

$5 95

$4 75

If you're after electronic knowledge, there is no 
better way to obtain that knowledge than from a 
book. Dick has an enormous range of books and 

these titles are just a small sample - so over 
Christmas why not advance your knowledge of 

electronics with a book or two from the Dick Smith 
Library of Electronics!

< ^VN WAY 
INTO 

ELECTRONICS9 \
'Fun Way Into Electronics' has been written by ^k 
V Dick Smith for the person who knows nothing ^k 
V. about electronics, but would like to learn. ^k 
'X 20 exciting projects (from a simple transmitter 

'X to a beer powered radio, among others) with 
precise instructions and clear illustrations enable 

you to learn step-by-step the 'Fun Way Into 
Electronics' »

7 DAY 
FREE

BOOKS 
FOR AMATEURS

AMATEUR RADIO TECHNIQUES
Hawker 300 pages Covers HF. VHF CW. SSB. NBFM. AM 
plus many more subjects 

Cat. B-2040 . . . $8 25

VHF • UHF MANUAL
Evans & Jessop Covers frequencies above 30MHi plus micro
waves 
Cat. B-2054 .................................
ARRL ANTENNA HANDBOOK

$17.00

$13.95Cat. 8-2219

Theory plus practical designs 
Cat. B-2204 ..................................................$8.75
RADIO AMATEURS HANDBOOK 1979
ARRL The latest and only amateurs bible

ALL BOOKS IN STOCK AND PRICES CORRECT AT TIME OF G OI NG_TO_PR£SS

DICK SMITH ELECTRONICS
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESE LIE RS



INFORMATION CENTRE
hmmmmrbkhhhhhbbhmssb

BASS DOESN'T BACH: I have 
successfully constructed the Playmaster 
25/25 amplifier together with tne Dick 
Smith 3-53L speaker kit. The system has 
proved excellent and has, in fact, 
altered our family lifestyle (for the 
better). I have however one small 
problem. I am a fan of j.S Bach, and am 
in real trouble with very low frequency 
reproduction of the pipe organ. On 
some passages all the speakers rattle, 
and distort the music horribly. Would 
you give some thought to this problem, 
bearing in mind that I have a zero 
knowledge of electronics. (R. H. Ben­
digo, Vic).

• For a lover of classical organ music, 
we would have advised the larger 
system, the 3-75L, using a 30cm woofer. 
Having said that, however, we wonder 
whether the speaker systems have been 
assembled correctly: rigid, airtight and 
wired as per instructions. We are puzzl­
ed by your statement that all the 
speakers rattle. The low frequency 
notes should affect only the woofers. If 
the others are rattling, there may be 
something amiss with the divider 
network.

It is possible, of course, tha^you are 
simply pushing the speakers and 
amplifier beyond their capabilities. This 
would be a very real possibility if you 
are trying to operate the system at high

RADCOM QUALITY COMPONENT
105 ELDRIDGE ST., BANKSTOWN 

PHONE: 709-4706

Air spaced variable 
capacitors
10pF-25pF-50pF-100pF
250pF ALL AT $2.50

500pF at $5.00 

AH preferred values of 
capacitors
AH preferred values of 
resistors

PLUGS 
CONNECTORS 

AND 
ACCESSORIES 

IN 
STOCK

TRY
TO GET COMPONENTS

STOCKIST FOR

silic(£)N vaLLey

US FOR THE HARD

volume, with the bass boost control ad­
vanced beyond "level''. A still further 
possibility is that of acoustic feed-back 
between the pickup and the loud 
speakers, perhaps via the floor. Leave 
the system set in the condition that 
produces apparent overload, stop the 
turntable and simply rest the stylus on 
the stationary record. If a gentle tap on 
the playing deck produces a sustained 
"dong" rather than a dull "thud", you 
have an acoustic feedback problem 
which will tend to push the system 
towards overload. Mount the player on 
a thick foam pad or find another spot 
for it where the feedback is less evi­
dent.

If you feel that everything is in order 
but you crave for more of everything — 
particularly Bach bass — it may just be 
that your family has reached more 
rapidly than usual the condition that 
faces most hifi enthusiasts: the hanker­
ing for a bigger, better, and more ex­
pensive system!

POWER FETs: I was interested to read 
your article in the September issue, on 
the design problems of a 100 watt 
amplifier. Why don't you consider the 
use of Power FETs? They seem to have 
many advantages over bipolar tran­
sistors and are available in Australia, if 
somewhat costly. All the reviews on the

High voltage 
fixed capacitors, all 
types of toggle and 
wafer switches.

Multi-tapped 
transformers
0-15v 1 AMP $5.00 
0-15v 2 AMP $9.30

commercial versions of Power FET 
amplifiers have been more than 
favourable. And there are an awful lot 
of published designs for amplifiers us­
ing bipolar transistors, Darlington or 
otherwise. (P. L., Maylands, WA).
• At the present time, Power FETs with 
sufficiently high voltage and current 
ratings to enable use in a high power 
amplifier are prohibitively expensive 
and not really an economic proposi­
tion. As soon as the prices come down 
to a reasonable figure, you can look 
forward to seeing a FET power amplifier 
circuit in the pages of this magazine.

COMBINATION LOCK: After assembl­
ing the above combination lock I had 
difficulty in getting it to work. After 
checking the circuit, I found the con­
nection between IC3-13 and IC2-8 and 
between IC5-3 and IC2-9 different from 
the wiring diagram and the PCB. Could 
you please advise me which is right. 
(EN, Whyalla Norriw, SA.)
• Although there is a difference 
between the wiring diagram and the 
circuit diagram as you mention, it only 
involves two of the inputs of gate IC2d 
being swapped around. The circuit will 
work either way, however, as IC2d is a 
simple NAND gate. The only suggestion 
we can make as to why you are having 
difficulty with the circuit is that you 
may not have realised that a digit not in 
the code must be entered before the 
correct combination so as to reset the 
circuitry. This scheme was used in 
preference to a separately labelled 
reset key, and has the advantage of 
making the code harder to crack.

THUNDERCLAP: Having constructed 
the Playmaster series of hifi com­
ponents (and hoping that the Octave 
Analyser will be available soon for con­
struction) I've had only one real 
problem which has occurred in the 
Playmaster 40/40 amplifier. With only 
the speakers hooked up, and all inputs 
disconnected, every time a light switch 
is turned on or off, a resulting clap of 
thunder is emitted from the 
loudspeakers.

If the light switch is rapidly turned on 
and then off, only a click can be heard. 
Would installing a mains line filter help 
the situation? (H. G., Bulleen, Vic).
• To determine whether a mains filter
is desirable you must first find out
whether the interference is entering
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If you are unable to complete an “Electronics 
Australia" project because you missed out on 
your regular issue, we can usually provide 
emergency assistance on the following basis:

PHOTOSTAT COPIES: $2 per project, or $2 
per part where a project spreads over multiple 
issues. Requests can be handled more speedi­
ly if projects are positively identified, and if not 
accompanied by technical queries.

METALWORK DYELINES: Available for most 
projects at $2 each, showing dimensions, 
holes, cutouts, etc., but no wiring details.

PRINTED BOARD PATTERNS: Dyeline 
transparencies, actual size but of limited con­
trast: $2. Specify positive or negative. We do 
not sell PC boards.

PROJECT QUERIES: Members of our technical 
staff are NOT available to discuss individual 
projects, either in person at our office or by 
telephone.

REPLIES BY POST: Limited to advice concer­
ning projects published within the past two 
years. Charge $2. We cannot provide lengthy

the amplifier via the mains cord or via 
the speaker leads. Disconnect the 
speakers and connect a pair of 
headphones instead. Now switch the 
lights on and off and listen for the in­
terference. If the interference is still 
present, then the path would appear to 
be the mains cord and so a mains filter 
would be of use.

On the other hand, the more likely 
result is that the interference path is via 
the loudspeaker leads. This makes us 
wonder whether you have omitted the 
two 0.1uF capacitors which are con­
nected between the earth return lines 
and the chassis, at the speaker ter­
minals.

PLOP ELIMINATOR: Having con­
structed graphic equalisers, dynamic 
range enhancers and other audio 
equipment, I feel that a "plop" 
eliminator would be very useful when 
tape recording records with damaged 
grooves. Such a unit would also be 
ideal for eliminating, or at least reduc­
ing annoying clicks and plops when 
copying old 78s.

As many types of ICs are now 
available, and commercial plop 
eliminators are quite expensive, a pro­

RS-232C interface ... ctd from p84
interface, and you don't want to modify 
it — can't you make up a current loop/ 
RS-232C adaptor? Yes, you can. In fact a 
circuit designed for this very purpose is 
shown in Fig. 4.

As you can see, it is again quite 
simple. Opto-couplers are used on the 
current loop side, while the RS-232C 
side uses a simplified version of the 
circuitry in Fig. 3. Apart from the opto­
couplers, all components are readily 
available low-cost items. 

The electronics side of Fig. 4 should
cost you around $5, apart from a wiring
board and a suitable power supply. The

answers, undertake special research or dis­
cuss design changes.
BACK NUMBERS: Available only until our 
stocks are exhausted. Within three months of 
publication, face value. Four months and older, 
if available, $2. Post and packing 60c per issue 
extra.
OTHER QUERIES: Technical queries cutside 
the scope of "Replies by Post" may be sub­
mitted without fee, for reply in the magazine, at 
the discretion of the Editor.
COMMERCIAL. SURPLUS EQUIPMENT: No 
information can be supplied.
COMPONENTS: We do not deal in electronic 
components. Prices, specifications, etc., 
should be sought from advertisers or agents. 
REMITTANCES: Must be negotiable in 
Australia and made payable te "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.

ject of this nature should be a practical 
proposition.

Have you published any information 
along these lines as yet, or do you have 
anything planned for the near future. 
(R.B., Burrendah, WA).
• We have never published informa­
tion on constructing a plop eliminator. 
However, the idea is an excellent one, 
and we shall keep it in mind as a possi­
ble future project.

Notes & Errata:
INDUCTANCE-CAPACITANCE METER 
(June 1979, File No 7/CM/12): It was 
mentioned in this article that a 0-50uA 
or 0-100uA meter could be used with 
appropriate component changes. 
However, unless major changes are 
made it will not be possible to obtain 
full scale deflection on the 100uA meter 
when measuring capacitance.

DECISION DATA PRINTER (p90, 
November, 1979): The price of $2395 
given for the Decision Data Model 6540 
serial printer is incorrect. The correct 
price is $2700 plus sales tax.

power supply can be quite modest, as it 
only has to supply +12V at around 
80mA and -12V at around 90mA.

You may find that the dearest part of 
the interface is the DB-25 socket, and 
the matching plug. These are not 
cheap, unfortunately.

Well, I hope that the "mysteries" of 
RS-232C are now quite clear to you. It's 
really not very complicated, and you 
can provide your microcomputer with 
a simple RS-232C interface at very low 
cost. Why not do so, and give yourself 
the added flexibility? ©

EASIEST!

revolutionary 
new S.P.D. 
(Synchron 
ous Phase

circuitry 
enables 

Discrimination 
at VLF depths'

^professions

S”£

Lifetime 
Warranty

AT THE SAME TIME!

The RB 7 handles all types 
of soil — mineralized 
or non-mineralized 

in ALL-METAL
OR DISCRIMINATE.

This is the unit that 
WILL DISCRIM 
AND CANCEL 
GROUND MINERALIZATION

ORDER NOW BY MAIL OR CALL AT SHOWROOMSHEMMI acce
44 Brown Road, 
Broadmeadow. 
N.S.W. 2292 
Or Phone 69 1222 (049)
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^5^ œr^omtfi NEW DIGITAL HANDHELD 
MULTIMETER . . .
USHERS IN A DYNAMIC 
GENERATION OF 
MULTIMETERS
SPECIFICATION
ME-501A

VOLTS: DC — 200MV 1000V 
ACCURACY 0.8% 
AC — 1000V 
ACCURACY 1% 
DCMA — 200UA 10% 
ACCURACY 1.2% 
RESISTANCE: 2K 2M 
TRANSISTOR HFE CHECKER: 10%

ME-501A fr $70 TAX PAID
ME-501B
Same as ME 501A plus continuity checker.

Available From:

NSW: RADIO DESPATCH:
M. DE LAUNAY;
DAVID REID.

VIC: ELLISTRONICS;
ARLIN; TECH SCIENTIFIC.

SA: 
WA: 

QLD:

PROTRONICS;

RESERVE

WILBER

Also Available:
ME-521 DX-3.5 DIGIT LED
ME-522 3.5 DIGIT LED
ME -523-3.5 DIGIT LED
• NEW
MC-545-4.5 DIGIT LED

DOT MATRIX 
MODEL 8300

IMPACT PRINTER

The model 8300 serial dot matrix printer 
features 125 characters per second print 
speed and one line buffer memory.
1 Print speed

2 . Interface

3 Data buffer
4 Code
5 Character font
6 Number of columns
7 Character spacing

8 Line spacing
9 Paper width

10 Number of Copies

11 Paper feed method
12 Ribbon
13 Operating temperature

125 CPS (50Hz/60Hz)
60 LPM (50Hz/60Hz)
8-bit parallel-standard 

RS-232C/11 Y-option 
: 1 line

ASCII (96 characters)
7 x 5 dot matrix (7x9 option)
80 column

10 CPI (Enlarged character 
printing is available)

6 LPI
Width: from 4.5 inch to 9.5 

inch (including sprocket 
margin)

Original+3 copies nominal 
(max. total thickness 0.013 
inch)

Pin feed
13mm width, purple color
10°C — 35°C (50°F —

95°F)
14 Operating humidity

15 Power input

6 Power Consumption

17 Dimension

8 Weight

—The above specifications 
notice.—

10% — 80. (Non 
condensed)

115VAC+ 10%/60HZ 
220 or 240 VAC +
10%/50Hz available

Printing 100W
Non printing 7W

approx. 449 (W) x 375(D)
x 185(H) mm

approx 10Kg

may be changed without prior

AMPEC ENGINEERING 
CO PTY LTD

1 Wellington Street, Rozelle 2039 
PO Box 132, Rozelle 2039. Phone (02) 818 1166
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MARKETPLACE

FOR SALE

CRITICS' SELECTIONS OF BEST MIND — stimulating 
games from USA for Commodore PET and TRS-80. 
Send SAE for list. Softronics Micro Systems, Box 238. 
Lindfield. NSW 2070. PET Sales & Programs.

TRS-80 General Ledger Accounting System Level 1. uses 
2k memory. Listing $10. Cassette $13.95. Micro-Basic 
80. 9 Myers Crt. Doncaster. Vic. 3108

ELECTRONIC ORGANS Build your own! Send 45c 
stamp for fullest details of the SCHOBER (USA) organ 
kits. Schober Organs (Aust). PO Box 22, Guildford NSW 
2161. (Established 21 years.)

KEYBOARD KITS — Popular ASR-33 Format. ASCII 
output 53 keys and ASCII logic ICs all mount on same 
PCB Three user definable keys, easy to follow instruc­
tions Keyboard kit $59.60. or assembled and tested 
$68 00. optional mounting frame $8.20. PCB edge 
contor $2 00 post and pack free in Aust. For more info 
contact. CANNY COMPUTING. PO Box 65. Nth 
Carlton. Vic Ph 347 5513

DISPLAY ADVERTS IN MARKETPLACE
are available in sizes from a minimum of 2cm
x 1 col rated at $11 per col cm.

CLASSIFIED RATES $2 per line per inser­
tion payable in advance. Minimum two lines.

CLOSING DATE is six weeks prior to the 
on-sale date. Issues are on sale the first Mon­
day of each month.

ADDRESS all classified orders, copy, en­
quiries, etc. to: The Advertising Manager, 
ELECTRONICS AUSTRALIA, Box 162, 
Beaconsfield 2014.

OBSOLETE STOCK

We have a quantity B/W TV Games 
with to external handcontrols, AC 
Adaptor and Circuit Diagram $14.50

Colour TV Games with two external 
handcontrols and Circuit Diagram 
$18.00.

100mW Speakers, 75 Ohm $0.60ea, 
Fiber Optics, 5 meters 0.040” $4.50 
2 meters 0.060” $2.90, 5 meters 
0.060” $7.20, Glass Lenses $0.60, 
Siemens UUA170 $1.20, UUA180 
$1.20, 723C $0.80, LM 340T-24 
$0.65. LM-340T-18, $0.65, LM-340- 
15 $0.65, 2N5777 Photodarlington 
transistor $0.80ea or $45.00 per 100 
Siemens LD242 Infrared Led $1.00, 
Siemens Magento Resistor $1.50 ea, 
Siemens photo-voltaic cell in minia­
ture glass cell $1.50 ea, Augat 28-pin 
IC Socket $0.80 ea or $6.50 per 10 
or $50.00 per 1 00

Post & pack $1.00 per order 
DELTA DESIGN LABORATORY

P.O. Box 147, St. Albans 3021

Japanese Transistors & ICs 
Catalogue — Send 40c (Aust) stamp 

CTV Transistor prices:
2SC 1106 $3.10 2SC 1325 $5.60
2SC 1114 $6.00 2SC 1413 $6.50

Min Order $10 plus $1.50 post. Bank 
Cheques, money orders in Australian 

dollars.

N. NAKAGAMI
457-22 Hasama-cho

Kasugai, Aichi-ken JAPAN 487

TIME CLOCKS 
SANGAMO

LESS 
DAY OMIT 

DEVICE 
$13.50
WITH 

DAY OMIT 
DEVICE 
$16.00

V 50 cs 
. Contacts

Used tested and guaranteed 
PACK & POST N.S.W. $2.00 

Vic. & Qld.. S.A. $2.90, W.A. $3.40

CLOCK DISPOSAL CO.
P.O. Box 147

LINDFIELD. N.S.W. 2070

COMPUTER PERIPHERALS for sale, all in used 
condition most complete with all manuals Potter LP 
1000 line printer $1000. BRPE110 paper tape punch 
$600, GNT paper tape reader (8-level ISO) $500. 
Singer model 10 workstation (ASCII Flexowriter) 
$700 Contact BABER ENTERPRISES 2 Monomeeth 
drive. Mitcham. Vic. 3132 (03) 873 3223.

DEVICES M19 8 CHANNEL POLYGRAPH. 3 pressure 
amplifiers. 1 ac high gain amp, 1 de high gain amp, 
blood pressure. Hg strain gauge transducer amp and 
ecg amp Selective filtering on all channels, patch 
panel connector to outputs and displays 
Service and instruction manuals.
Enquiries to Cortek Instruments (02) 438 3744

BOOMERANG TAPE RECORDING CLUB full 
details. 9x4 SAE PO Box 118. Wellington, NSW 
2820.

SORCEROR SOFTWARE
Programs include MIMIC musical game. MORSE 
code, HEX conversions. OHMS law. RENUMber. 
PIANO and HAM exams. Budget priced from one 
dollar each Send 20c stamp for list.

BANDSPREAD
35A Carnarvon Road

Roseville 2069

Computer Salesman
(Microprocessor based systems)

Capable sales oriented person required to 
manage home/hobby/small business 
division of our company.
Duties will include obtaining and eval­
uating new products, marketing and 
ensuring continuity of supply of hardware 
and software. Responsibility will be to 
our Technical Director.
The ideal background will be from sales 
engineering of small business systems. 
Computer programmers or academics 
would probably have insufficient 
commercial experience; however if you 
think you may be suitable, please apply. 
Good salary and conditions.

Contact: Mr Gary Johnston, 
Marketing Manager, 

Dick Smith Electronics Pty Ltd
PO Box 321, North Ryde, NSW 2113.

Telephone (02) 888 3200

L.C.R. BRIDGE. Precision B&K (Denmark) comparator 
type Mint condition $165 Details Wentworth 
Electronics, 77 Wentworth Ave Wentworthville NSW 
2145 Ph (02) 636 4686

COMPUTER CASSETTES: QUALITY PECOS" C-10 
BLANKS $4 50 for package of four or $10.95 
(leaderless) plus 90c postage & packaging. Quantity 
discounts available on request. Please make 
Cheque/Money Order payable to PECOS. P.O Box 
382. Royal Exchange. Sydney 2000.

AMIDON TOROIDS — REFER ARRL HANDBOOK. 
T2OO-2. $6ea: T106-2/6, $3ea: T5O-2/6/1O/12, 
$1 20ea, T25-2/6/10/12, 70c ea Orders over $10 
less 10%. P&P 80c. Closed Xmas + 3 weeks. SAE for 
information. U.S Imports. Box 157. Mortdale, NSW 
2223 Tel (02) 579 3848

NEGATIVE AIR IONIZER. Medicor (Hungary) Bion 79 
improved personal model helps many respiratory 
complaints, migraine headaches, fatigue in air 
conditioned buildings, nervous tension etc. Reduces 
pollution from dust, smoke, bacteria, odours & vehicle 
exhausts $87 50 posted. Wentworth Electronics, 77 
Wentworth Ave Wentworthville NSW 2145. Ph. (02) 
636 4686

Amateur Radio 
Manager

A capable person, preferably with the AOCP 
or AOLCP license, is required to supervise 
our efforts to market Amateur radio equip­
ment and accessories in Australia.
Whilst we expect the suitable person to have 
a thorough technical background, preference 
will be given to applicants who have a proven 
track record in sales administration.
Please note that we will consider a sem- 
retired person in this instance for a part-time 
position.
Duties will include the evaluation of new 
lines, ensuring constant supply of existing 
lines, training sales staff and resolving tech­
nical problems regarding the equipment sold. 
The appointee will be responsible to the 
Managing Director through the Technical 
Director.
Excellent salary and conditions await the right 
person.
Apply in writing to:

Jim Rowe,
Dick Smith Electronics Pty Ltd,

PO Box 321, North Ryde, NSW 2113
Phone (02) 888 3200

Complete confidence assured.
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Marketplace WANTED
SYN-l Single 
Board Computer . 
KTM-2 CRTTV 
Keyboard terminal 
module.........„. 
BAS-1 SK BASIC 
ROM for SYN-1 . 
BUFFERED 
MOTHERboard for 
SYN-l, KIM-1 or 
AIM-65 systems ..

16K-8 fully tested 
memory board 
WRITE PROTECT 
and BANK switching 
lor SYN-l, KIM-1 or
AIM-65 systems .. $360.00

EPROM 
Programmer and 
EPROM, ROM 
Board MEMORY 
mapped EPROM 
programming will 
program up lo I6K 
per command 
firmware in PROM 
included. For SYN-1, 
KIM-1 or AIM-65 
systems................

AUTOMATIC 
TELEPHONE 
DIALER PROM 
dialling 32 numbers 
plus other options .

$180.00

PRESETABLE 
COUNTER 5 digits 
suitable for counting, 
batching and 
numerical control .

$150.00

STEPPING MOTOR DRIVING CIRCUITS for 3 or
4 phase in Mode I phase 2 phase 1-2 phase excita­
tion. From ........................................................... $12.00

THUMB WHEEL SWITCHES - $2.20ea. 
TROXINITY TRANSDUCERS - SlS.OOea.

Mail orders add $3.50 for 
postage and packaging

67 Blackshaw Avenue, 
MORTDALE 2223. 

Telephone. 570 1225 
(Trade enquiries invited}

DEFROST SOFTWARE — 26 Station St.. Nunawading. 
Vic., 3131 (03) 878 9276. Any order of 3 or more 
items less 10%. Schools less 10% *3 Speed 
modification for TRS80 l^speed. normal and double 
speed a very simple kit only 4 connections to keyboard 
easily reversible $29.95. ‘Electric Pencil for Level 2 
16K. The ultimate word processor. $100. ‘Clone II. 
Allows you to copy ANY program, displays ASCII on 
screen while loading, copies poorly recorded tapes. 
Protect your programs by making back-up tapes. $18 
Business Package LI 4K includes 6 programs, 

$29. ‘ Golf Crosscut L1 4K. L2 16K. $10. ‘ Bowling L1 
4K. 12 16K. $10. Santa Paravia become the ruler of a 
medieval city L1&L2, $10. ‘Space Trek IV, trade or 
wage war on a planetry scale L2 16K. $10. ‘Oil Ty­
coon. becomes the world's richest tycoon L1 & L2 
$10.
BOOKS: An introduction to microprocessors 'o'. The 
beginner's book numerous illustrations and 
photographs. $11.75. An introduction to 
microprocessors T. A best seller tells you everything 
you need to know on computer applications. $12.50. 
Some common basic programs, 76 programs covering 
financial math, statistics and general interest programs. 
Every program has been tested and sample programs 
and source listings are published along with sample 
runs. $12.50. Payroll with Cost Accounting — 
Osborne-. $20 Accounts Payable — 'Osbourne'. $20. 

General Ledger — 'Osborne', $20. Z8O Programming 
for logic design — A must for the serious programmer. 
$12.50. Z8O Assembly language programming — The 

best. $13 60 MAIL ORDER — POST FREE.

PAPER TAPE READER. Siemens Model 108A 30 
Char/Sec. Excellent condition $65. Ken Ryan. P.O Box 
50. Croydon NSW 2132. Phone (02) 799 3000.

ORGAN PARTS — Two 44 note manuals complete. 13 
note pedals. Swell pedal, stop tabs — $250 the lot 
(02) 913 9636

INTERESTED IN HAM RADIO?
W.I.A. study materials now available. Novice Kit: 
Texts and morse tapes $15.00 complete. 500 
objective questions (novice to full call technical) 
$2.50. Post Included.

R. Wilson P.O. Box 109 Toongabbie 2146.
Voluntary produced solely for the good of 

amateur radio.

NEW from 

etone
380mm (15") loudspeakers, 100mm (4") 
voice coils, 9.5kg ceramic magnet struc­
ture, edgewound aluminium ribbon, high ef­
ficiency.

150mm (6") loudspeakers, 40 watts RMS, 

multiple driver array.

Details from ETONE
53 STANLEY STREET, 

PEAKHURST. N.S.W. 2210

WWII 122 Transceiver, For restored Blitz. (02) 53-5581

READER SERVICE

FRONT PANELS. Repeater and Mimic panels. Labels. 
Nameplates Scales etc Machine engraved to your 
specifications in metals or platics. From Commercial & 
Industrial Engraving 9 Napier St. Westmead 2145 
Phone (02) 635 8537

Z80 — 8080 AND SC/MP Programs Disassembled from 
listing $20 per K (Hex or Octal) or from E-Proms 2708- 
2716 or 5204 $10 per K. TRS-80 Basic or machin 
code programs to your requirements. Also machine 
code programs for above processors. Write to Micro- 
Assistance P.O. Box 49, Sandy Bay. Tasmania 7005.

IF YOU PROGRAM 
MICROPROCESSORS, 
THESE SHEETS ARE 

FOR YOU

Writing microprocessor programs on blank or plain 
ruled paper is messy and time consuming. To make 
the job easier. Electronics Australia has produced 
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, data and sheet number. All 
for less than 5 cents per sheet, posted!

PRICED AT $2.00 FOR 50 SHEETS 
(plus 40c for postage anywhere in 
Australia)

Available only from Electronics 
Australia, 57 Regent St, Sydney 
(PO Box 163, Beaconsfield.
NSW 2014)
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122 PITT RD, NTH CURL CURL 
MAIL ORDERS BOX 156, DEE WHY, NSW 2099 

TEL: 931848

SPECIAL TRANSISTORS CAPACITORSAD161 162 $2.50 pair
2SC901A $1.50 each 0 0039uF 1500V
8C548B 10 for $1 6N8 1500V
Diodes OA636 50 cents each 0 0068uF 1500V

Speakers: 8 ohm, 3 inch $2.50
1200PF 400V
0.068uF 400V

5 x 4 47 ohm $4.50 22OOPF 630V
Speakers: 5 x 4 1500 ohm CT $4 50 0.47uF

0.10uF
250V
400V

Power Leads: 240 volt, suit most tape 0 082uF 160V
recorders, radios, etc. $1 each. 26k 250V

400V
TV Stick Rectifiers 20SC $1.00

0.041 uF
0.033uF 250V

Philips TV Colour TV Convergence
Boards $3 each

0.027uF
220uF

100 V 
10V

TV Demodulator Units, complete with

10
5

10 
10

5 
10
10
10
5 

20
10

20c 
20c 
20c 

i for
for 

i for 
i for

for
* for
• for
i for 

for 
for

i for

ea 
ea 
ea 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1

SUPER SPECIAL
BSR RECORD. CHANGER. Cuing 
device 11 in turntable, brand new, 
$35. P&P NSW $2.50; Interstate 
$3.50. WA $4.50.

ICS TBA 760, TBA 540, 7400, TDA 1005, TCA 750, TCA 420K, 
TBA 720, $2.50 each.

TCA IC
SPEAKERS
6 15 ohm

6 Position Push 
Button Switch, $1. lililí

MSP 9 x$1 each $600
9x68 ohm 6.00

12 watt 8 inch dual cone 8 ohm 9 00
7x5. 15 ohm 5 50
7 x 5. 8 ohm 5 50
6inch dual cone. 8 ohm 5 00
6 inch single cone. 15 ohm 5.00
6 inch dual cone. 27 ohm 8 50

SPEAKER SYSTEMS
INCLUDING TWO 6x4 SPEAKERS
6 Watts RMS $7 each
Pack & Post NSW $1.50
Interstate $2.50 For $ingles or Pairs

455KC IF Transformers for valve radios, 
$1 each, also aerial and OSC coils. 75 
cents each.

Transistor Miniature Speaker and Drive 
Transformers, $1 pair.

Car Radio Suppressors 3 for $1

Philips TV Yokes AT10721-00 $5 each

Test Prods suit most meters $1 pair

Tape Recorder Motors, 240v. heavy duty, 
reel-to-reel $5 each

Including Fancy Gold Knobs.

Slide Pots, 250K-50K 3 for $1
Dual 500K 3 for $1
1 Meg 3 for $1
2 Meg 3 for $1

5
5
4
6
4
4
5
5
7

12 watt 8
5
3

o 6
6
6
6
3

5 inch single cone. 3 5 ohm
inch 
inch 
inch 
inch 
inch 
inch 
x 3. 
x 3. 
x 5. 
inch

single cone. 8 ohm 
single cone. 1 5 ohm 
dual cone. 4 ohm 
dual cone. 3 5 ohm 
single cone. 15 ohm 
single cone. 27 ohm 
27 ohm 
47 ohm
3.5 ohm
dual cone. 3.5 ohm

x 7 single cone. 27 ohm 
inch. 8 ohm
x 4. 8 ohm
x 4. 15 ohm
x 9. 27 ohm
x 9. 47 ohm
inch, 8 ohm

3 50 
3 50
3 50 
600
6 00 
300 
4 50 
3.50 
3 50
5 50 
8 50 
5 50
2 30 
2 50 
2 50
6 50 
6 50
2 50

SPEAKER SYSTEMS
15 watt RMS including 2 6in dual 
cone, each cabinet $16 each. P&P 
NSW $2.50. Interstate $3 50. WA 
$4.50.

TRANSISTOR EAR PIECES PLUGS AND LEADS, 3 FOR $1 PICK UP 
ARMS MONO COMPLETE WITH CARTRIDGE, $4.50
PICK UP ARMS STEREO COMPLETE WITH STEREO CARTRIDGE, $6.50

RESISTORS
1 50 ohm, 5W. 20c
10 ohm, 5W. 20c 
47 ohm. 5W. 20c 
12 ohm, 3W. 20c 
2 5 ohm. 3W. 20c 
33 ohm. 3W. 20c 
8 ohm, 10W. 25c 
4000 ohm, 10W, 25c 
1000 ohm. 5W. 20c 
330 ohm, 10W. 25c 
220 ohm. 5W. 20c 
5 ohm. 5W. 20c 
220 ohm. 10W. 25c 
950 ohm, 3W. 20c 
115 ohm, 5W. 20c 
10 ohm. 5W. 20c 
1k ohm, 5W, 20c 
5000 ohm, 5W. 20c 
6 8k ohm. 3W. 20c 
330 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

SPEAKERS SPECIAL
$1 pair 2% inch

5 x 3, 8 ohm
2 for $3 
SPECIAL

8x4, 15 ohm. $4
8 x 4. 8 ohm, $4

2% inch, 8 ohm, $1.50 
6x9, 3.5 ohm, $6

2 inch, 8 ohm, 2 for $1 
6 inch dual 

cone, 4 ohm, $5

TV TUNER VALVE TYPE

$2.50
Including valves

P&P $1 00
Interstate $2 50

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
6.5m. 7ft, 50c

MICRO SWITCH 
5A. 250V AC. 75c each

TUNING CAPS
2 and 3 gang. $1 each 
min 2 gang. 50c

SUPER SPECIALS
FM STEREO TUNER KITS

SETS OF 3 MODULES INCLUDE FM 
TUNER. DECODER & IF/DETECTOR 
CIRCUIT DIAG. SUPPLIED; CAN BE 
USED WITH AMP MODULES.
ONLY $18! PP $1

VORTEX DECKS 
COMPLETE WITH HEADS & CIRCUIT 

FOR AMPLIFIERS FOR THE DECK 
ONLY $25!

SPARE ERASE HEADS for above $2 ea
PP NSW $2.50

WA $4.50
INTERSTATE 

$3 50

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

47üF 16V 5 for $1
47uF 200V 5 for $1

2200uF 10V 10 for $1
68uF 16V 10 for $1

1000uF 25V 5 for $1

FUSES
0.5A, 2A. 3.25. 10 for $1
In line fuse holders. 30c
RCA jack plugs and sockets. 40c pair

PILOT LIGHTS
Screw in 6.3V, 10 for $10.50 

12V. 10 for $1 
24V, 10 for $1

100 Mixed Resistors, en nn 
_________ all useful
Transistor Specials AD149 $3 50 pair

Special! 100 mixed capacitors — 
fresh stock, all useful
$2.00

24V MOTORS
I •>- REVERSIBLE

only $2.50 each

VU & BA 
i

1

LANCE METIERS

2 Kn 1OOu?
$2

STEffEÜ VU 
$3

PHILIPS
TV TUNER

a Transistor
1 1 ", NT3024

4 NT3030
• - NT3032

Colour—PP $1
$10 ea
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ADVERTISING
INDEXDon’t let your valuable issues 

go astray
ELECTRONICS 

AUSTRALIA 
BINDERS

These attractive 
binders finished 
in brown plastic 
with gold lettering 
will keep your 
back issues of 
Electronics Australia 
neat and tidy.

ADVERTISER PAGE

A&R Soanar 2, 78
AGS Electronics (Aust.) Pty Ltd 43
ASP Microcomputers 82
Ace Radio 106
Adaptive Electronics Pty Ltd 82
Alfred Dunhill International Ltd facing 113
Ampec Engineering Co Pty Ltd 20. 140
Audio Engineers Pty Ltd 48
Audio Telex Communications Pty Ltd 121
Australian Maritime College 115
Australian Radio DX Club 130
Brewco Electronics 12
Bright Star Crystals 130
Byte Shop, The 109
Cash-More Enterprises Inc. 76
Chapman L. E. 143
Classic Radio 38
Clock Disposal Co. 141
Coates, H. F. & Co Pty Ltd 142
Computerware 100
Daneva Control Pty Ltd 98
Danish Hi-Fi 41
David Reid Electronics 75
Deitch Bros 114
Delta Scientific Product Distribution 87,

100, 141
Dick Smith Electronic Group 14, 30, 31, 33. 46.

67. 88. 104. 124. 135. 137. 141

Available from
Electronics Australia,
57 Regent St, Sydney. PRICE: $4.50 
or by mail order from Electronics 
Australia, P.O. Box 163, Beaconsfield 2014. 
PRICE $5.50 NSW: $6.50 other states;
or 6 for: $28.00 NSW; $30 other states.

Dwell Pty Ltd 92
Edible Electronics 102
Electrocraft Pty Ltd 132
Electron 2000 139
Electronic Agencies 132
Electronic Development Sales Pty Ltd 29
Elmeasco Instruments Pty Ltd 19
Embryonic Systems Pty Ltd 100
Enson Equipment 117
Etone Pty Ltd 142
Fairchild Australia Pty Ltd 85
Ferguson Transformers Pty Ltd 69
General Electronic Services Pty Ltd 116
Hagemeyer (Aust.) IBC
Home Talkie Co of Aust. 26
Imark Pty Ltd 59
Instant Software 99
John F Rose Computer Service Pty Ltd 73, 95,

•Magazines prior to April 1971 will need to be trimmed to fit binder

SUBSCRIPTION SERVICE
ELECTRORKS

Rustrolia
Subscription Rates 
$18.00 per year 
within Australia. 
$A21.00 per year 
elsewhere.

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

facing 73
Lafayette Electronics 37
Logic Shop, The 93
Looky Video 97
Micro-80 120
Microprocessor Applications 102
National Panasonic (Aust.)
Pty Ltd OBC, facing 32
Nobaru Nakagami 141
Non-Linear Systems (Aust.) Pty Ltd 122
Pacis Radio Electronics 101
Pennywise Peripherals 96
Philips 6, IFC
Pitt Street Microcomputer Centre 99
Plessey Components 35
Quality QSL Pty Ltd 101
RCS Radio 133
Radcom Pty Ltd 138
Radio Despatch Service 117
Radio Parts Group 36, 45
RMIT 126
Rod Irving Electronics 22
Rowe H & Co. 111
Royston Electronics 117
SM Electronics 92
Sabtronics International facing 112
Scope Laboratories 70
Sontron Instruments 97
Stewart Electronics 80
Stotts Technical College 53
TEAC Aust Pty Ltd In Centre Magazine
Tandy International Electronics 8
Tasman Electronics 142
Technical Book & Magazine Co. 136
Texas Instruments Australia Ltd facing 72 
Transwest Trading Co 134
University Graham Instruments Pty Ltd 76
Vicom International 17, 56, 129
Video Technics 126
Warburton Franki 23, 64
Wireless Institute of Australia 127
Zero One Electronics 109

Address..................................................  
. I

Postcode .............................. Enclosed is......................for........................ years I
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REAL
HI-FI

AND IT’S ALL IN OUR COLOUR CATALOGUE
The truth is, JVC have always produced real hi-fi 
components and we believe this current range 
represents JVC's finest range ever. Here are some 
real innovations and performance features to whet 
your appetite:- Quartz locked turntables with un­
canny accuracy; Receivers/Amplifiers, some with 
built-in SEA Graphic Equaliser and DC, class A/B 
amplification; Cassette deck with JVC automatic 
computerised tape tuning; Computer designed 

speaker systems; Separate but matching JVC 
components designed to compliment one another; 
perfectly. And all this real hi-fi know-how is yours 
...merely for the asking.

I FREE OFFER I
COLOUR HI-FI CATALOGUE ■
Just fill out this coupon and well fill you — 
in on what's available and new in terms 
of JVC hi-fi entertainment...and it's all 
FREE! ■

Name
Address

_____  Postcode__________
WT1323/EA/79 "

I am especially interested in... |
□ Cassette Decks
□ Matching Systems □ Amplifiers [
l~l Speakers -— "
□ Turntables
□ Receivers

Just address your 
envelope to... 
JVC Hi-Fi Advisory 
Service, 
Post Office Box 307, 
North Ryde, 
N.S.W. 2113

the right choice

If you think they look different, j
wait till you’ve heard them! m



Shoot for instant replay and the
family video album.

National Portable Video Home System
Make the good times last; keep your memories J

on video cassette. Watch a child growing up. Check 
your golf swing. The uses of portable video are as 
varied as your lifestyle. Simply connect the recorder 
ana camera to your imagination.

You record in full colour and playback up to 
three hours on one cassette. This portable National 
system works off mains power, re-chaigeable battery 
or car or boat battery. You can dub in a voice track 
or background music and you can hold a still frame 
tor close inspection.

This camera is easy to operate and features a 
built-in microphone, control unit for various light 
conditions, zoom lens and an electronic viewfinder 
mat doubles as a monitor for instant replays on 
location. If your shot isn’t to your satisfaction, you 
simply shoot again. There is no processing. It’s 
instant. For home showings, just connect the video 
recorder to your TV set.

National: Setting the pace in today’s video world. National
_ , There’s so much more to National
for further informauon, write to National VHS PO Box 278, Kensington NSW 2033. qmsh 2330


	FWIÎS’O CtW<l5-C> t

	A MEMBER OF THE A+R-SOANAR ELECTRONICS GROUP

	How about being frank for a change ...

	Video recorders are lawful says US court

	Spacecraft to probe Sun’s polar regions

	Pollution-free thermal power plant

	Giant screen colour television

	The Novatron

	THE RECEIVER

	THE REMOTE CONTROL

	FEATURES:


	The Aquabeam system

	How about brightness?

	$899

	$490

	$182

	$119

	$699

	$189

	TTM303

	SPECIFICATIONS:


	APPLICATION BS310S

	APPLICATION BS610

	SPECIFICATIONS:

	SPECIFICATIONS:




	JUST W

	AMPEC ENGINEERING CO PTY LTD

	NEW

	NEGATIVE TO POSITIVE!

	THE TEACHERS’ DILEMMA ...

	BASIC CONFLICT



	ROD IRVING ELECTRONICS

	THE DIODE PROBLEM


	multimeter.

	UNIVERSAL MULTITESTER

	PDM500C INSULATION TESTER

	BX-505 MULTITESTER

	CHRISTMAS PRICE TUMBLE

	was $29.50

	NOW

	ONLY I $14501

	SEASON'S GREETINGS!

	CHRISTMAS GIFT IDEAS. . .

	NEW KITS

	(and new kit components)

	SOLAR EXPERIMENT KIT-25-IN-ONE

	! 150-IN-ONE KIT . INCREDIBLE

	SUMMER TIME IS BARBIE TIME!

	ACBFOR XMAS?



	s49S0

	MAJOR DICK SMITH RESELLERS




	Power line interference —

	UP-DATING? UGH!

	TYPICAL LETTER:

	PLESSEY

	DRALORIC

	S PLESSEY


	LATEST IMPORTS AT REDUCED PRICES

	TARAS


	Z TRANCEIVERS

	AFP SCIENTIFIC CALCULATORS

	EACH


	QUALITY MULTIMETERS AT REDUCED PRICES


	| Radio Parts GROUP

	NOISE IN FM RADIO

	NEW B.S.R. RECORD CHANGERS-PLAYERS

	MODEL C197 $47.50

	SPEAKER GRILLE FABRIC AT % PRICE


	MODEL C142R

	$147.00

	$18.50 Per Kit

	RANK-ARENA

	2 WAY SPEAKER

	$42.00

	NEW MAGNAVOX — MV50 — 50 WATT SPEAKER SYSTEMS

	245 PARRAMATTA RD, HABERFIELD 2045. PHONES 798-7145, 798-6507.

	IRON OXIDE PARTICLES

	TYPICAL BENEFITS



	What the critics say	



	IIIIIIIIIIIH

	You II hear more from us

	“PLAYMATE OF THE MONTH”


	RADIO

	PARTS GROUP

	DELUXE

	M TUNER

	DIRECT IMPORT CUTS OUT THE

	YOU GAIN!


	DICK SMITH ELECTRONICS 5

	SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS®7

	“Let’s do it again ..

	“It ain’t necessarily so”

	“I got plenty o’ nuttin”


	A BIG SOUND FROM TWO

	JAPANESE ICs, TRANSISTORS and DIODES

	THE COST

	$35

	MARK II DISCO-STROBE

	METAL DETECTOR




	Fan Speed Control

	20/40/60VA Low Profile

	5VA PCB Mounting


	SCOPE

	SCOPE LABORATORIES

	PARTS LIST



	Precision power supply

	by BRIAN DANCE

	Free software from Texas Instruments can help make this year a little easier.

	i The Serviceman

	□IC—TJ

	TUNER FIRST AID


	DAVID REID ELECTRONICS PTY. LTD.

	CASH-MORE ENTERPRISES WISHES YOU A MERRY CHRISTMAS AND A PROSPEROUS NEW YEAR


	PROJECTS and CIRCUITS

	No. 2

	with 40% Extra Power

	All Models Rated At 7 VA

	Features:

	ETfl leg I A+R Electronics Pty Ltd

	FUNDAMENTALS OF

	SOLID STATE



	COMPUTER COMPONENTS

	Hexadecimal Keypad

	DREAM

	COMPUTER GRADE CAPACITORS

	Z80 CENTRAL PROCESSING UNIT

	nf ADAPTIVE

	HOW TO GIVE YOUR COMPUTER AN RS-232C INTERFACE ...



	Q Fairchildls Big Four«


	Use your 2650 system

	to generate random Morse!

	P&P $5.50 per unit

	bankcard

	Welcome here

	terms available

	to approved applicants (personal shoppers only)^

	FROM



	.1095*

	DICK SMITH ELECTRONICS




	to run CHIP-8 programs

	UV EPROM ERASERS

	AIM 65	7

	ROCKWELL AIM 65

	Lutili

	CHIP-8 FOR THE D2


	Microcomputer News & Products

	NEXT SHOW

	DON’T BUY A 6809 CARD YET

	OTHERWISE YOU'LL BE SORRY!

	PP

	MELBOURNE S BYTE SHOP

	daneva control pty. ltd.

	S100 SLAVE PROCESSOR

	APPLE CORVUS

	LOGIC SHOP

	BRIGHTON TECHNICAL CHOOSES TEKTRONIX

	IMS DIRECT MAIL



	TRS-80

	Software

	386 Queens Parade FITZROY Nth.3068

	new phone : (03) 4811975

	THE SUPERBOARD II

	Byte May, 1979


	SAVE 20%

	^Microcomputer News & Products

	Anaclex Printer

	New DREAM 6802

	SWTP Distributor for Victoria


	In Brief

	From the clubs ...





	Electronic bongo drums

	by GERALD COHN

	2500

	MERRY XMAS - HAPPY AND PROSPEROUS NEW YEAR TO ONE AND ALL

	Parts List

	$20

	The CBM™ Computer Business System




	Experiment with digital counters

	A wide range off optional accessories also available

	$6.00


	The only thing that beats their performance is their price.

	STC HIGH IMPEDANCE HEADPHONES

	ZOOM SPOTTING SCOPES

	3" ASTRONOMICAL REFLECTOR TELESCOPE


	Deitch Bros.

	70 OXFORD STREET, SYDNEY 2010

	MARINE RADIO

	OFFICERS

	BASIC ELECTRONICS

	SPECIAL




	MICRO-80

	$30 SOFTWARE FOR ONLY $2.00*

	PROGRAMS WRITTEN FOR

	/ kit\ I FORM I % $200 / 
	Another side of Burt Bacharach

	NEW FROM •

	FIRST US-STYLE REACT TEAM SET UP IN SYDNEY


	The Yaesu FT-207R 2 metre hand held ,

	bankcard

	FT-901 D: all HF bands, all modes, 180W input.

	FT-625R: 6 metre, all mode transceiver.

	FT-227RB: 2 metre mobile transceiver.

	CPU2500RK: The ultimate 2 metre transceiver!

	FRG-7: listen to the world! 0.5-30MHz coverage.



	DICK SMITH ELECTRONICS



	nmniEUR

	Amateur radio clubs — their aims and activities

	COURSES IN

	TELECOMMUNICATIONS

	RMIT TECHNICAL COLLEGE



	RMIT

	Test transmissions from Africa Number One: new French relay base in Gabon

	VHF& UHF POCKET RECEIVERS

	ICOM



	5H0RTIlinU^renÉ

	Australian Radio DX Club


	Hew Products

	PTY LTD

	New Products

	Hitachi ’Scopes

	Christmas Novelty

	RCS radio ply iw

	651 FOREST RD BEXLEY

	NSW 2207 587 3491 .


	DC REGULATED POWER SUPPLY

	SPECIFICATIONS:

	RADIO PARTS GROUP,

	I	.F.T.A. AUSTRALIA,


	And to help you get started:

	KIT 1: FOR PROJECTS 1-10


	$6 90

	$750

	Q bankcard

	NEW — NEW — NEW


	BOOKS

	FOR MICROCOMPUTER ENTHUSIASTS


	DICK SMITH ELECTRONICS

	INFORMATION

	CENTRE

	Notes & Errata:

	ORDER NOW BY MAIL OR CALL AT SHOWROOMS






	HEMMI acce

	SA: WA: QLD:

	DOT MATRIX MODEL 8300

	IMPACT PRINTER

	FOR SALE

	N. NAKAGAMI

	CLOCK DISPOSAL CO.

	CAPACITORS


	SUPER SPECIAL

	SPEAKERS

	SPEAKER SYSTEMS

	RESISTORS

	TV TUNER VALVE TYPE


	SUPER SPECIALS


	I FREE OFFER I

	COLOUR HI-FI CATALOGUE ■

	the right choice





