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ULTIMATE
Philips High Fidelity Laboratories

In any range of equipment there is a leader. 
One which sets the standard by which the others 
are measured.

With Philips Hi-Fi Stereo, the Hi-Fi 
Laboratories range stands at the very top.

These state-of-the-art Hi-Fi components, which 
were developed in America, offer precision crafts­
manship, technical perfection and outstanding 
performance.

High-Fidelity Pre-Amplifier
The AH 572 High-Fidelity Stereo Pre-Amplifier 
is an ultra-low distortion (0.008°7o) two-channel 
unit featuring high-accuracy step detent controls, 
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illuminated function readouts and touch switches 
with LED indicators for smooth, silent, 
sophisticated programming. It also includes 
adjustable phono input levels and a tape selector 
that provides five separate tape modes.

High-Fidelity Stereo AM/FM Tuner
The AH 673 High-Fidelity Stereo AM/FM 
Tuner incorporates touch switches with LED 
indicators and illuminated function readouts. 
Other features include ASNC (Automatic Stereo 
Noise Cancelling). Separate level controls for 
AM and FM. An FM interstation disturbance 
mute. And an exclusive AM centre-tuned meter

for wide-band full fidelity 
AM reproduction.

High-Fidelity Stereo Power 
Amplifier
The 210 watts RMS per 
channel high-performance 
AH 578 High-Fidelity Stereo 
Power Amplifier completes 
the Philips Hi-Fi Laboratories 
range. It comprises high- 
accuracy step detent controls, 
touch switches with LED 
indicators and illuminated 
power meters and protection 
indicators. Also incorporated 
in the AH 578 are a sub-sonic 
filter, thermal and overload 
protection, and provision 
for connecting two pairs of 
loudspeaker systems.

Philips Hi-Fi 
Laboratories Range. 
A step doser 
to sound perfection.
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• PAGES UPDATED 
WITH
NEW PRODUCTS

• PRICES UPDATED

• REPLACEMENT
PAGES
AVAILABLE

The new Electronic 
Components Catalogue 
from Philips Service is a 
comprehensive guide to 
Electronic components 
and accessories 
available in Australia.

It is compiled of 350 
regularly updated pages 
complete with an 
easy-to-follow, 
alphabetical index 
system.

The price also 
includes the updating 
and page replacement 
services to keep you 
informed of current 
prices and new products 
until the current 
catalogue is superceded 
by the next edition.

B*’

SEND IN FOR YOUR COPY TODAY.
Or for further enquiries, please telephone:
Sydney 736 1233, Newcastle 61 1631, 
Canberra 95 0321, Melbourne 699 2731, 
Hobart 28 0121, Brisbane 221 5422, 
Townsville 79 7422, Adelaide 223 4735, 
Perth 322 4653.

PHILIPS
Wa want you to have the best

I---------------------------------------------------------------------------- q
To: Philips Central Service Division,

443 Concord Road, 
RHODES NSW 2138

1 Please send me □ catalogues @ $9.40 each
' Cheque/postal order for $ is enclosed.

। Name:______________________________ ,______ ।
• Position:—__________________________________ '
। Company:।
i Address: 1
। T e I e p h o n e:,
L__________ .___________________________________ J

McCann 184.0124
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Those of us who have spent a lifetime in wireless/radio/electronics still continue 
to be impressed by its ever-widening horizons, as reflected by engineering 
publications from around the world.

Originally, wireless/radio engineers were concerned mainly with communica­
tion and broadcasting, with limited expansion into related fields such as audio and 
instrumentation.

Then came World War II and, with it, radar — a whole new engineering concept 
which has since revolutionised terrestrial navigation and triggered a vast program 
of space research. As it happened, radar technology also paved the way for 
modern television and the world of video — a further and unique branch of the 
art.

While television largely dominates our leisure, another major developmental 
stream is rapidly penetrating our everyday activities: digital technology, tne com­
puter, the microprocessor and automation. This new and burgeoning technology 
is not only breeding its own race of specialist engineers, it is also posing major 
problems for society itself, so profound are its ramifications.

Meanwhile, communications technology itself is taking on a complete new 
look, with satellites carrying everything from international phone calls to colour 
television, complex computer data and top secret military and surveillance traffic. 
But that.is not all.

The June and September issues of the "Proceedings of the IREE Australia" serve 
to remind the reader of yet another offshoot of electronic research which is not 
widely known, but is of enormous potential importance. I refer to communication 
by means of modulated light, ducted through optical fibres.

A series of papers in the June issue of "Proceedings" outline current research 
and application of fibre optics in the United States, United Kingdom, Australia, 
West Germany and Japan. They reveal that, while the idea of communication via 
ducted light is not new, technology has been developed to its present Jevel sub­
stantially within the last decade.

Scanning the papers, one finds reference to optical fibres that exhibit a transmis­
sion loss of less tnan IdB per kilometre; to diameters which are typically one­
twentieth that of metallic cables — and less dependant on repeaters; to light- 
borne information systems that promise a bandwidth of around 800MHz — a 
modulation bandwidth that bears comparison with the total radio frequency spec­
trum that we have substantially exploited to date.

If you want to gain a closer understanding of the subject, I commend the two 
issues for your attention*.

— Neville Williams
*"The Proceedings of the IREE Australia," June and September 1979. Edited by Professor A. E. 
Karbowiak. The IREE is at 35-43 Clarence Street, Sydney 2000. Tel (02) 29 4051.
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3 News Highlights
Weather forecasts now on 
Prestel viewdata service

Telefunken 
invests in

Weather forecasts — revised every six 
hours — are now available to sub­
scribers of the British Post Office's 
Prestel viewdata service. Operators at 
the Meteorological Office in Bracknell 
prepare each new forecast using an 
editing keyboard to change the text 
and coloured weather areas. The infor­
mation is then stored in the Prestel 
computer.

Forecasts, which can be updated 
hourly if weather patterns change 
dramatically, cover shipping, holiday 

Computers for school children
Canberra Primary school children wi|l soon be able to learn the basics of 

computing, following the purchase of two microcomputers by the Canberra 
Branch of the Australia Computer Society (ACS). The computers will be used 
at the Campbell Mathematics Centre to teach computing to children in 
classes 4 to 8. Children will be taught an elementary programming language, 
and given simple problems to solve on the computer.

The computers are Tandy TRS-80, Level II BASIC machines. Each consists 
of a keyboard, screen, and tape cassette unit. Schools in the Canberra district 
wishing to borrow the machines should write to the Branch Secretary, Post 
Office Box 446, Canberra City, ACT 2601.

resorts and even ski conditions. Three 
regional forecasts, a three-day and a 
monthly forecast are also fed into the 
computer.

Prestel gives telephone users direct 
access to potentially limitless banks of 
computer-stored information via a TV 
set. It brings together two pieces of 
domestic equipment — the telephone 
and the television — and enables a user 
to "dial" into a number of computers 
to select information which is then dis­
played on the TV screen.

solar power
West German electronics giant 

Telefunken is building a pilot plant at 
its Heilbronn facilities to produce 
terrestrial solar cells. The goal is to find 
a technology that by 1985 will result in 
mass-produced 1-watt solar cells 
costing less than 50 cents.

With these, Telefunken plans to 
develop generating plants with outputs 
of up to 100 kilowatts by the mid-1980s. 
The firm is cooperating in this effort 
with the silicon producer Wacker 
Chemitronic GmbH in an eight-year 
project funded by the West German 
Government to the tune of $75 million. 
An additional $20 million is being put 
up by Telefunken and Wacker.

Light-powered 
telephone

Scientists at Siemens AG in West Ger­
many are hard at work on a radically 
simplified light-powered telephone.

Appropriately called the "Op­
tophon", the new telephone uses a so- 
called "optical microphone". The 
microphone, incorporating a thin, 
mirrored membrane, uses the voice to 
modulate the laser light directly. The 
transmitter does not need the 
transducer and modulator of the more 
conventional fibre-optic link, in which 
the transducer converts the voice to an 
electrical signal and the modulator 
electrically modulates the light source.

What is more, the Siemens handset 
will not even have a light source. 
Instead, the light source, a laser, would 
be housed in the central exchange and 
the light sent to the handset over the 
optical cable.

At the receiver end, the modulated 
light strikes a photoelectric detector 
that converts the light impulses into 
electrical signals. These are then fed to 
an electromagnetic earpiece of the 
kind used in an ordinary telephone to 
produce sound.
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Video disc player at CES
Universal Pioneer Corporation 

(UPC), a joint venture between Pioneer 
and MCA Inc of the USA, recently com­
menced mass-producing its newly 
developed optical video disc player 
with laser pick-up for industrial use. 
The product is targeted at the US 
market and initial production is set at 
500 to 1000 units per month.

Notable features of the player are its 
small size, light weight and integrated 
player/control functions. It has been 
designed to be mass-produced, and 
can record and reproduce as many as 
54,000 still pictures, all of which can be 
contained on a single disc side. This 
means that the information contained 
in an entire set of "Encyclopaedia

Solid-state car instrument displays
Solid-state car instruments displays 

with no moving parts — that's the latest 
development being researched by 
Smiths Industries Ltd, a British car 
accessory manufacturer. In the picture

Video tuning IC 
from NS

A monolithic integrated circuit 
designed for use with digitally tuned 
television receivers is now being 
offered by National Semiconductor 
Corporation.

The 16-pin device, known as the 
LM1019N, identifies a valid picture in 
the digital tuner's "search" mode and 
sends a sto1" signal to the tuner. Accor­
ding to Chi Mason, Field Applications 
Engineer for NS Electronics (Australia), 
the device is set by means of a com­
parator to the desired AFC voltage.

The LM1019 also features a noise 
gated sync separator. The video input's 
positive going sync pulses are fed 
through a low pass filter to prevent 
signal noise from being mistaken for 
sync pulses, and are then fed through a 
sync separator which gives a positive 
signal output during the sync period. If 
the voltage at pin 9 exceeds 0.7V, the 
noise gate feature inhibits the sync 
separator.

Britannica" can be put onto three discs!
Playing time is some thirty minutes 

per side for video programming.
However, if the system is used for 

audio signals only, then more than ten 
hours of continuous play is possible per 
disc side. A remote control unit con­
trols such functions as forward/reverse, 
fast forward/reverse, slow motion and 
random access. And since no contact is 
made with the disc, its playback life is 
virtually unlimited.

Pioneer showed the new video disc 
player at the Consumer Electronics 
Show held in Sydney last July. However, 
no details of a possible Australian 
release are yet available.

below, a technician checks a conduc­
tive coating etched onto a glass sub­
strate, the basis of car instrumentation 
of the future.

Various forms of display are in ex­
istence, but the system most likely to be 
adopted uses a laminated glass con­
struction pattern enclosing phosphor 
patterns. When a direct current is pass­
ed through the phosphor the 
molecular layer in immediate contact 
with the conductive pattern in the glass 
emits light.

The most highly developed phosphor 
is zinc sulphide which emits a 
predominantly yellow light. Display 
thickness is just 12mm and, subject to 
the conductive pattern, the informa­
tion can be displayed in either digital or 
analog form, and as horizontal, vertical, 
curved, circular, expanding or contrac­
ting patterns.

/// if ■ ■ . gaMj

Electronic heartbeat monitor
Housed in a plastic baton measuring 280 x 38mm, this new electronic gadget 
provides instant readout of heartbeat rate. Called "Insta Pulse", the device runs off 
a small internal battery said to have a life of over 100,000 readings. It works by the 
user gripping two metal bands firmly in each hand. Tiny electrical voltage 
differences between the two hands are then converted into a highly accurate 
heartbeat rate and displayed on a digital readout. Enquiries to Tobanna Pty Ltd, 
CPO Box 323, Sydney 2000.

Live TV 
coverage for 
shuttle flights

Live TV coverage of orbital flight ac­
tivity aboard the NASA Space Shuttle 
will be transmitted to Mission Control 
and other NASA facilities — and will be 
made available for public viewing — via 
an RCA American Communications, 
Inc domestic satellite.

During orbital flights, expected to 
begin in 1980, a closed circuit TV system 
will permit astronauts and Mission 
Control personnel at Johnson Space 
Center near Houston to maintain visual 
contact with satellite ejection 
operations, cockpit operations and 
conditions in the cargo bay.

RF signals will be received at NASA's 
ground stations and will be carried 
between NASA facilities by RCA 
Americom's dedicated earth stations. 
This Shuttle TV network also can be 
used to provide high quality signals to 
television broadcasters, thereby allow­
ing the public to see and hear tne Shut­
tle astronauts in action.

NS reports 
record profits

National Semiconductor Corpora­
tion, California, has announced its 
strongest year ever with a record fourth 
quarter for fiscal 1979, which ended 
May 31. Fourth quarter revenues totall­
ed $US200.5 million, up 51% over the 
same quarter of the prior year. Net ear­
nings were $US9.6 million, 52% ahead 
of the fourth quarter of fiscal 1978.

Full fiscal year revenues reached 
$US718.8 million, while net earnings for 
the year were $US34.3 million.
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Microcomputer-based Intelligent Keyboard 103SD24-2
• Solid state Hall Effect keys with single chip microcomputer.
• 8-bit CPU, ROM, RAM, I/O and time/event counter with 

8-bit USASCII coding in 4 modes.
• Serial & Parallel data outputs.
• 14 relegendable keytops for customer assignment.
• 8 deep FIFO character storage.
• N-key rollover.
• Timed auto repeat for designated keys.
• Repeat key controls repeat for other designated keys.
• Secretary shift and audio feedback drive.
• Pin for pin compatible EPROM capability.
• Single 5V supply.

MOS Encoded Communication Keyboard 53SD5-2
• Hall Effect solid state keys coupled to MOS encoding.
• Familiar Model 33 array.
• USASCII code assignment with 4 modes of operation.
• Two key rollover.
• Quiet operation — only moving part is key plunger.-

HONEYWELL PTY. LTD.
863-871 Bourke Street, Waterloo, 2017 
Tel; 699 0155

Available from: 
ADELAIDE: 
BRISBANE: 
CANBERRA:

Silicon Valley 51 4080
Silicon Valley 52 1339
Ortex 82 4994

MELBOURNE. Silicon Valley 
NEWCASTLE: DGE Electronics 
PERTH: Micro Controls
SYDNEY: Silicon Valley

521339
69 1625

325 2444
439 2965

Honeywell
MICRO SWITCH

É * y <

WE HAVE A SYSTEM FOR YOUR NEEDS AT A PRICE YOU CAN AFFORD

Dual Drive Floppy Disk

AUTHORISED DEALER:

commodore

catvi

CBM

SEE 
AUGUST 
EA

The CBM™ Computer 
Business System

2023 Friction feed

Tractor Feed Printer
001-16/32i

THE COMMODORE PET

THE BEST 
PERSONAL 
COMPUTER 

8k 
EXPANDABLE 

TO 32k

AX1 AND BX1 
lity, self-contained system.

Fantastic programs for business, 
farming, etc. 
See July EA.

The CBM™, incorporated with 
the Floppy Disk and Printer 
makes an ideal business 
system for most professional 
and specialised fields: The 
CBM™ Business System as a 
management tool, delivers 
information to all levels of 
Business, previously 
attainable only with 
equipment many times more 
expensive, the
CBM Business System is one 
of the most cost efficient 
business tools today.
Write or phone today for your 
coloured brochure and our 
unbeatable prices.

Free advisory service to all EA readers — let us know your needs and we will tailor a system and supply 
software, etc. for you with the best deal you could ever have!

TEXAS PROGRAMMABLE SYSTEMS
STILL ON 

GREATEST PACKAGE OFFER EVER!! 
fl Ti59 and PC100A printer ^W^only $450 

($509 with s/tax) 
See June EA 

for details and 
software modules 

and pakettes 
Reg. Post $3.80 

for NSW, 
$5 elsewhere.

ELECTRONIC CALCULATOR DISCOUNTS
Phone (02) 624-8849 (8am till 3pm) PO Box 106, Baulkham Hills, NSW 2153.
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NEWS HIGHLIGHTS

POS terminal 
for supermarkets

A complete family of Datachecker 
POS (point-of-sale) products has 
recently been demonstrated by 

| National Semiconductor Corpora­
tion.

A key element of the family is the 
i Datachecker Bar Double X Scanner, 

which uses a laser to read the UPC 
। (Universal Product Code) code now 
; found on approximately 80 per cent 

of grocery products in the USA. This 
i system eliminates key entry of prices 

and product information, making 
I checkout time faster and more ac­

curate.
The Bar Double X Scanner is 

’ capable of reading the UPC symbol 
•*at speeds in excess of 40cm per se­

6kW gas laser 
makes deep welds

A 6kW carbon dioxide axial flow 
laser, developed by Britain's Welding 
Institute, is to be made and marketed 
by BOC Industrial Power Beams, 
Daventry. The new laser is said to be 
the most powerful commercially 
available in Europe.

Using axial gas flow rather than the 
US cross-flow technology results in a 
longer laser, but has the advantage that 
a cleaner mode is produced together 
with the ability to focus finely. The new

cond and from almost any angle. As : 
a further benefit, the system ! 
produces a descriptive receipt and 
can update stock records in a central 
data system.

6kW unit can produce a spot of less 
than 05mm in diameter, which means it 
can make deep penetration welds 
while causing minimum workpiece dis­
tortion.

The welds are similar to those 
produced by electron beam welding, 
but there is no need to operate in 
vacuum.

Of particular interest is the ability to 
produce welds in far thicker steel than 
previously. Tests have shown that the 
equipment can weld mild steel to a 
depth of 12mm, while aluminium or 
titanium alloys and stainless steel can 
be welded to a depth of 10mm.

Space drugs 
could cure 
diabetes!

A medical laboratory in space that 
may be able to provide a cure for 
diabetes and other diseases is the goal 
of a team of engineers and scientists at 
McDonnell Douglas Corporation in St 
Louis, Missouri, USA.

One of the areas under investigation 
is that of processing pharmaceuticals in 
space, says Erwin F. Branahi, Vice Presi­
dent and General Manager of 
McDonnell Douglas Astronautics Com­
pany. Testifying at recent congressional 
hearings on space industrialisation, 
Branahi said McDonnell Douglas is do­
ing extensive experimental work on a 
process called electrophoresis.

This process separates materials in 
solution by subjecting them to an elec­
trical field. Electrophoresis is seriously 
limited on Earth because gravity affects 
the process, increasing impurities and 
limiting output.

One application that has the poten­
tial for great impact involved pancreatic 
beta cells. Thoboucells, which cannot 
be effectively separated from im­
purities on Earth, could help millions of 
insulin-dependent people who suffer 
from diabetes.

Space processing by electrophoresis 
might make it possible to obtain 
enough pure beta cells to allow a 
diabetic's own liver to begin producing 
"natural" insulin. This could eventually 
mean a single injection cure for 
diabetes.

Other space processed drugs could 
potentially be used to treat 
haemophilia and anaemia.

Concern over electrical safety standards
In the Feburary issue of "Electronics 

Australia", a statement appeared in 
which the New South Wales Minister 
for Energy, Mr Pat Hills, appealed to the 
popular electronics section of the elec­
trical industry to increase their 
awareness and observance of electrical 
safety standards.

He indicated, that, particularly in the 
popular electronics area, there seemed 
to be a marked lack of appreciation of 
these standards and of the relevant 
legislation throughout Australia.

A follow-up press statement recently 
issued by the Regulatory Authorities 
Approvals Committee (NSW) deals with 
some of the relevant safety issues in 
more detail. In particular, the statement 
points out that, under legislation which 
is uniform in all states, electrical articles 
may be "prescribed" and, if so 
prescribed, may not be lawfully sold, 
hired or displayed unless they have 
been approved by one of the State 
regulatory authorities.

Articles which are not prescribed are 
not required to be approved prior to 
sale, but they are required to comply 
with the safety standards when con­
nected to public electricity mains.

The statement goes on to say that the 
regulatory authorities in some states 
have found a number of shortcomings 
in the safety features of some items of 
popular electronic equipment on sale, 
or in the hands of the public. These 
have included:
• The use of prescribed accessories or 
components which do not comply with 
the specifications and have not been 
approved;
• Flexible cords of unsuitable types in 
use;
• Equipment not provided with 
suitable cord anchorage, resulting in 
damage to flexible cord and stress on 
terminals;
• Exposed metal parts of equipment 
not earthed or not effectively earthed;

• Live low voltage (above 32V) parts 
exposed to inadvertent contact or in­
adequately guarded;
• Extra-low voltage (below 32V) wiring 
or parts not effectively insulated, spac­
ed or segregated from parts energised 
at higher voltages.
• Double wound transformers, and 
particularly extra-low voltage 
transformers, having inadequate insula­
tion and/or segregation between win­
dings and parts at different voltages.
• Electronic circuits and equipment 
such that a fault occurring in an elec­
tronic component could result in a 
dangerous voltage being impressed on 
accessible metal parts or attachments 
(such as microphones, etc).

The regulatory authority in each State 
operates an advisory service dealing 
with approvals and the safety of elec­
trical equipment. Should any doubt 
arise in these matters, your authority 
would be glad to assist and advise you.
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NEWS HIGHLIGHTS

Business Briefs:
Inmark Pty Ltd has moved to new premises at 167 Roden St, West 

Melbourne (telephone 03 329-5433). The company is well known for its com­
prehensive range of Japanese transistors, diodes and ICs, as well as CB 
spare parts. It is also Australian distributor for the Sawtron 880 UHF CB 
transceiver, the “New Generation” SBE 27MHz transceiver, and the NDI 2- 
metre and Belcom 430-440MHz amateur transceivers.

The Dindima Group Pty Ltd has moved to a new factory and office 
building located at 10 Argent Place, Ringwood, Victoria 3134 (postal ad­
dress — PO Box 106, Vermont, Victoria 3133). The move will enable the 
company to expand production of the Arlunya video equipment range, and 
provide increased storage space for the range of advanced systems and in­
strumentation that the company imports.

Melbourne’s first “Home and Small Business Computer Show” will be 
held at the Exhibition Buildings on September 27-30,1979. The show will be 
similar to the enormously successful “Home Computer Shows” held recently 
in Melbourne and Sydney, but will place greater emphasis on small business 
and professional systems marketed by the larger computer companies.

For further information, call Alan Schwartz at Australian Seminar Services 
on (03) 267 4311.

Dwell Pty Ltd has expanded its operations beyond the wholesale/retail 
CB trade. The company is now handling Plessey-Foster speakers, hifi 
speaker kits, a comprehensive range of consumer electronic equipment, 
and car sound systems. Microcomputers also now form a major part of the 
company’s operations, and items currently handled include: Ohio Scientific 
Challenger, Rockwell AIM-65 microcomputer with printer and display, dot 
matrix printers from Integral Data Systems, and Micropolis 128mm disc 
systems for 8080 and Z-80 microcomputers.

For further details contact Dwell Pty Ltd, Cnr Edgeworth-David Ave and 
Palmerston Rd, Hornsby, NSW 2077. Telephone 487 3111.

Plessey Components at Villawood (NSW) has been appointed Australian 
Distributor of Hitachi Semiconductor Products. The product mix includes in­
tegrated circuit memories equivalent to such popular types as the 2716 UV- 
erasable ROM, 2114 static RAMs and 16K dynamic RAMs. Also on 
offer are TTL ICs, Schottky TTL HD74S Series and Schottky TTL HD74LS 
Series ICs, and HMCS 6800 microprocessor chips.

The A&R — Soanar Electronics Group has opened a new branch office 
and store at 611 Hay St, Jolimont, Western Australia 6014. The new branch 
is headed up by Mr Barry Slocum, and will be marketing the full range of 
Arlee brand equipment and Soanar electronic components.

BWD Electronics Pty Ltd, Mulgrave, Victoria, has won a contract to supp­
ly 50 BWD 880 Powerscopes and 55 BWD 603B Mini-Labs for use in the 
education system in Sweden. According to BWD, over 100 Powerscopes 
have now been sold in Europe since November, when the instrument was 
exhibited in Munich and Milan. The company regularly receives orders from 
over 20 countries for its range of oscillators, signal generators, os­
cilloscopes and other instruments.

R. H. Cunningham Pty Ltd has moved to larger premises at 146 Roden St, 
West Melbourne 3003. The phone number remains the same as before: (03) 
329 9633. The move follows the company’s recent decision to concentrate 
all its efforts on the professional audio market.

New electronics 
data system

A brand new electronics data system 
— on microfiche — has been in­
troduced to Australia by Technical 
Indexes Pty Ltd.

The new service, known as the 
"Australian Electronics Data System", 
contains catalogs and data sheets from 
hundreds of Australian and overseas 
manufacturers. These are comprehen­
sively indexed through the "Australian 
Electronics Directory", which is one of 
the most comprehensive and 
authoritative guides ever published on 
the Australian electronics industry.

Technical Indexes is no newcomer to 
microfilm. It has operated microfilm in­
formation services in the UK for over 10 
years now and its US parent company, 
Information Handling Services, is the 
world's largest microfilm publisher.

For further information contact 
Technical Indexes Pty Ltd, 4 Kembla St, 
East Cheltenham, Victoria 3192.

Australia displays 
aerospace capabilities

Australia's aerospace capabilities 
went on display at this year's Paris Air 
Show, held at Le Bourget Airfield from 
June 8 to June 17.

The Australian stand was backed and 
funded on a shared basis by the Depart­
ment of Trade and Resources. The par­
ticipants were six leading Australian 
companies involved in the aerospace 
industry — Amalgamated Wireless 
(Australasia) Limited, Commonwealth 
Aircraft Corporation, the Government 
Aircraft Factory, Hawker Pacific Pty Ltd, 
Hawker de Havilland Australia Pty Ltd, 
and Interscan Australia Pty Ltd.

Centrepiece of the Australian stand 
was the Interscan microwave landing 
system, recently adopted by the Inter­
national Civil Aviation Organisation as 
the basis for all future airport landing 
guidance systems. Other equipment on 
display included AWA's very successful 
Doppler VOR ground beacon, a range 
of VHF aeronautical communications 
equipment, a new DME (distance 
measuring equipment) beacon, and T- 
Vasis visual approach aircraft landing 
equipment.
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The 1979 series of Australian HI-FI 
Audio Shows will be bigger and better 
than ever. Designed to let you and your 
family hear and experience the joy of good 
music. Many of the most famous 
specialist manufacturers will be 
represented and demonstrating the widest- 
ever range of exhibits — record players, 
amplifiers, cassette and tape recorders, 
speakers, accessories, in fact everything related to hi-fi.

Special emphasis will be made on FM 
stereo radio equipment to allow more 
people to receive transmissions from the 
20 new FM radio stations recently 
announced.

If you like music in your home be sure 
to visit the Audio Show nearest to you — 
and remember, bring all the family, 
admission is FREE!

Make a note of the dates and venues:

MELBOURNE, Southern Cross Hotel:
Friday, 7th September, 1979 (12 noon to 10 pm)
Saturday, 8th September, 1979 (10 am to 10 pm)
Sunday, 9th September, 1979 (10 am to 6 pm)

ADELAIDE, The Town House, Hindley St.
Friday, 14th September, 1979 (12 noon to 10 pm)
Saturday, 15th September, 1979 (10 am to 10 pm) 
Sunday, 16th September, 1979 (10 am to 6 pm)

LOOK OUT FOR THE SPECIAL SHOW ISSUES OF 
’AUSTRALIAN HI-FI’MAGAZINE

• ADMISSION IS FREEI
• SEE AND HEAR NEW MODELS

• BRANDS FROM AROUND THE WORLD
• EASY-TO-ENTER CONTESTS WITH SUPER PRIZES!
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HOME & SMALL BUSINESS
COMPUTER SHOW

SEPT. 27th 30th, 1979 - EXHIBITION BUILDINGS
Thurs: 10 a.m. — 6 p.m. (Show Day)
Fri: 10 a.m. — 8 p.m.
Sat: 10 a.m. — 10 p.m.
Sun: 10 a.m. — 8 p.m.

■fi

the widest range of 
computer gadgetry 

and wizardry 
ever assembled 

under one 
roof in 

Melbourne.

EXHIBITORS INCLUDE
Byte Shop, Philips, Minicomputer 
Systems, Hanimex, Microprocessor 
Applications, T.C.G. Systems, 
Semcos Associates, Dick Smith 
Electronics, B & S Micro 
Applications, Computerland, 
Adaptive Electronics, Specialised 
Computer Services, Futuretronics, 
Warburton Franki, A.S.P., Dindima, 
S M Electronics, Pennywise 
Peripherals, Anderson Digital 
Equipment, Tandy, Abacus, Delta 
Scientific, Informative Systems.

ADMISSION 
ADULTS $2.00
CHILDREN $1.00 
(Under 5 free)
Further information 267 4311



commodore PET
YOUR COMPLETE

PERSONAL COMPUTER...
FOR THE 
PRICE OF 
ATOP 
TYPEWRITER PET

At Hanimex, 
we believe that 
everyone should benefit 
from the latest technological advances. 
That’s why we have introduced the 
Commodore PET. a personal, portable 
computer that’s surprisingly 
inexpensive.
The PET has been specially designed 
for people who want all the advantages 
of computer processing without the 
cost and complexity of most mini­
computer systems.
It consists of a TV screen, keyboard 
and built-in cassette deck. So you don’t 
need an additional TV monitor, just 
plug it into mains power.
Because the PET is a personal 
computer, it uses BASIC language. 
The easiest to learn and the simplest to 
programme. And over 200 standard 
programmes in business, science, 
education and entertainment are

Storekeepers need PET for inventory 
control. Engineers use it for complex 
calculations. Professional men can 
maintain their records. Graziers can 
control stock and feed statistics. Real 
estate agents can catalogue property 
profiles, and in the home, PET can 
help you relax with entertainment 
programmes including chess, 
backgammon and space games. It also 
incorporates teach-yourself 
programmes for subjects such as 
mathematicsand languages. Whatever 
the job, you will have a need for PET at 
work and at home.

Dealer enquiries invited
already available.

For further information or a demonstration call the Business Equipment Division.

HANIMEX
The Australian company with the international reputation.
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Special Feature Story: What you should know about

The Personal 
Computer Revolution!
A revolution is under way. Computers are shaking off their traditional image as 
remote, vastly expensive juggernauts, and invading our homes and workplaces in 
desktop form. In the guise of the mild-mannered "personal computer”, they are 
taking their place alongside the telephone, typewriter and calculator as an accepted 
part of everyday life.

Digital computers have been around 
for just on thirty years — they're hardly 
new. But for the first fifteen or so years, 
they were big, clumsy, incredibly 
expensive and needed a flock of white- 
coated boffin types to keep them go­
ing. Only big corporations could afford 
them, and they soon acquired an image 
of remoteness and complexity. They 
impinged very little on the lives of most 
people, except for the odd bill from a 
power company or a premium notice 
from an insurance company.

The story only started to change 
around the mid-1960's, when early 
minicomputers appeared. These were 
much smaller — no larger than a 
family-sized refrigerator. They didn't

byJAMIESON ROWE

need a whole team of boffins to drive 
them, either — just an intelligent 
engineer or scientist. But although the 
price was much lower than the big 
computers, they still weren't cheap: to 
buy one complete with a teleprinter to 
communicate with it would set you 
back a cool $50,000 or so.

The effect of. the minicomputer 
development was to extend the uses of 
computers down into the laboratory 
and factory. But they were still 
relatively esoteric devices, too 
expensive and too complex to be of 
much interest to small businesses, 

doctors, dentists, solicitors and 
accountants. Only the most wealthy of 
private schools and colleges could 
afford to buy one, in order to give their 
students the opportunity to learn how 
computers worked and could be used.

It was around 1970 that things started 
to change more dramatically, the 
semiconductor industry came up with 
the microprocessor, a large-scale 
integrated (LSI) circuit which squeezed 
all of a computer's "central processor 
unit" (CPU) into a single tiny chip of 
silicon. It also became possible to 
squeeze the other main part of a 
computer — its memory circuits — into 
a small number of similar chips.

Suddenly a complete computer 
could be made up from little more than 
a few of these LSI circuits on a printed 
circuit board. The "microcomputer" 
was born.

For the first few years after they were 
developed, microprocessor chips and 
the other LSI circuits were quite 
expensive due to manufacturing 
problems. But as the problems were 
solved, prices began falling. 
Microprocessor chips dropped from 
around $300 each down to less than 
$100, then dropped even more 
dramatically down to less than $10 in 
quantity.

At the same time, the semiconductor 
makers found it possible to fit more and 
more memory capacity into the LSI 
chips, while still lowering device costs. 
So the cost of providing a 
microcomputer with memory fell even 
more dramatically than for the CPU 
section.

Despite these dramatic changes, it 
took a while for the microcomputer to 
make much impact outside the

LEFT: The Commodore PET, shown in
a typical file management application.
Note its inbuilt cassette tape deck.
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ABOVE: The Apple-II Plus, shown together with 
a TV receiver and some peripherals. Note the 
"3D” graphics plot on the TV screen.

RIGHT: The Compucolor II machine, which 
comes complete with 30cm colour video 
monitor and a mini-floppy disc drive.

electronics industry itself. The first 
microcomputers to appear were in the 
form of "evaluation kits" and 
"development systems", intended to 
help engineers become familiar with 
the new devices and help them design 
them into products.

Then so-called "hobby computers" 
sprang into being, many of them 
marketed in kit form by enterprising 
electronic kit suppliers. Intended 
mainly for the dedicated enthusiast and 
the professional computer programmer 
who wanted to "have a computer of 
their own", most hobby computers 
were supplied with little software. It 
was largely up to the hobbyists to 
develop their own.

Although some hobby computers 
found their way into small business and 
industrial applications, this was mainly 
the result of individual hobbyists taking 
their hobby to work. On the broad 
scale progress was relatively slow.

Part of the problem was software. 
This took quite a while to appear, as 
most of it had to be written in machine 
language. And there was a chicken- 
and-egg problem with price: the 
potential market for purely "hobby"

computers was small, keeping produc­
tion runs down and preventing much 
economy of scale. Hence prices could 
not be lowered much until the market 
was expanded, and vice-versa.

In the last few years, many of the 
original hobby computer makers have 
been able to provide their systems with 
the appropriate software and 
supporting hardware, and expand their 
market upwards into the business and 

industrial area. This formed the embryo 
of the growing "professional 
microcomputer" market, nudging up 
against the established minicomputer 
market and to some extent overlapping 
it.

But much more dramatic than this 
has been the appearance and rapid 
growth of a ratner different type of 
microcomputer: the so-called 
"personal computer". The first of these
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THE 16K APPLE II PLUS
—'READY FOR THE FULL U.C.S.D. 

PASCAL FIRMWARE CARD'

Sorry Mal...
Life is meant to be easy 
... uncomplicate your lifez 
buy an 'Apple' today.

By the way

Dick
— Apple II 
needs no comparison — 
try these features 
for magic (not sorcery).

pappte K plus

— Standard features as listed

AT OUR LOW PRICE 

$1595.00 TAX PAID 

★ 14 'GENERAL' B/W MONITOR $149.00 
★ 16K MEMORY EXPANSION $154.00 

★ ALL OTHER PERIPHERALS AND SOFTWARE 
— CONSULT OUR PRICE LISTS —

AND

ComputerLand^

★ 16K User RAM (on board expandable to 
48K)

★ 1 2K ROM (2K monitor plus 10K floating 
point extended basic including graphic 
commands — the famous 'Applesoft')

★ 230/50v switching power supply and 
Eurapple Pal Conversion (Pal Colour 
Card for easy connection to your 
domestic colour TV optional)

★ Low resolution graphics plus 16 bright 
colours

★ High resolution graphics plus 6 bright 
colours

★ 40 x 40 or 192 x 280 pixies for the best 
graphics in the micro business

★ On board connector for 2 games 
paddles to put life in your simulations 
(joystick optional)

★ On board speaker, software addressable 
to support music and sound

★ Mixed upper and lower case characters 
with graphics (software generated)

★ And more

It's your move — grab a piece of the future — drop in at the Computerland near you and sink 
your teeth into an 'Apple' — Computerland

Computerland — Sydney 29 3753, Adelaide 223 5083, Melbourne 62 5581. Perth 321 4671, Brisbane 221 9777, Hobart Management Technology 34 4522
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What you should know about Personal Computers ...
appeared little more than two years 
ago, but since then quite a few others 
have joined the field and all are 
enjoying remarkable market growth.

Now personal computers are 
popping up all over the place, in almost 
every area of human activity. You'll find 
them behind the reception desk in 
doctors' and dentists' surgeries, helping 
to manage patient records and 
accounts; in solicitors' offices, being 
used as "word processors" to speed the 
preparation of wills, deeds and other 
legal documents; in accountants' 
offices, looking after clients' accounts; 
in small manufacturing and sales firms, 
keeping track of inventories and staff 
payrolls; in schools, being used to give 
remedial work to students with 
problems; and in the home, helping to 
balance budgets, work out tax returns 
and even amuse the kids.

In short, the computer revolution is 
finally under way. Thanks to the "mild 
mannered" personal computer, 
computers have really began to have a 
direct impact down at the grassroots 
level of our society. In a remarkably 
short time they have established a firm 
place for themselves alongside the 
telephone, the typewriter, the tape 
recorder and the calculator, as an 
accepted part of everyday life.

Just what is a personal computer? 
Well, it's a compact desktop unit with a 
TV-type display screen and a keyboard 
similar to that on an electric typewriter. 
In its basic form, it generally uses a 
familiar cassette tape recorder for 
external storage of its programs and 
data. Some models have the recorder 
built right into the computer case.

Most importantly, a personal 
computer is programmed in easy-to- 
understand "high level" language, 
rather than the difficult and tedious 
machine language. Most personal 
computers are programmed in one 
version or another of BASIC, which is 
one of those acronyms loved by 

computer people. It stands for 
"Beginners' All-purpose Symbolic 
Instruction Code", and was developed 
in 1963 by John G. Kemeny and Thomas 
E. Kurtz, at Dartmouth College in the 
USA.

Basic was actually developed for 
large time-sharing computer systems, 
and for quite a while was only available 
on such large systems. But it was 
intended especially for the person with 
no previous experience with 
computers, and enables almost anyone 
to write programs within a few hours. 
So the fact that personal computers 
have been provided with this facility is a 
tremendous breakthrough.

The third thing to note about the 
new personal computers is that they're 
relatively cheap. You can buy a basic 
machine for as low as $800, while $5000 
can buy you expanded system with a 
larger memory, a line printer and a 
magnetic "floppy disc" unit for high­
speed external storage. Ten years ago a 

TANDY TRS-80: This Is the basic 4K "Level 1" machine, which comes with 30cm 
monochrome video monitor, cassette recorder and power supply. It also has an 
extremely well-written user’s manual.

computer of similar capabilities would 
have cost 20 times as much!

Needless to say, a basic machine 
costing $1000 or less won't give you all 
the facilities needed for a lot of serious 
applications. For that sort of money, 
you get only a modest amount of 
internal memory to store your 
programs — typically around 4096 
"bytes" of storage or "4K" in the 
popular jargon (see Understanding the 
Jargon).

Similarly you only get a cassette tape 
recorder for external storage of your 
programs and data. This is OK while 
you're still learning the ropes and 
writing your first few short programs, 
but it can be far too slow and unreliable 
for serious business use.

The other main limitation of a basic 
machine is that it can't produce "hard 
copy": results printed out on paper. 
The only readable output is displayed 
on the screen. So you can't have it print 
out invoices, mailing labels, inventories

SORD M203 MARK II: This Is the "bigger brother” of the M100 ACE-1 system 
described In the text, shown here with a Centronics printer. The Ml00 machine Is 
similar, but has only one disc drive.

or other documents, at least as it stands.
Still, a machine in this basic form is 

just the thing for learning how 
computers work, and getting valuable 
"hands-on" experience at low cost. 
Then, when you're ready for more 
serious things, you can generally 
expand it into a more pretentious and 
businesslike system.

Most personal computers are in fact 
designed with this sort of expansion in 
mind. Typically you can increase the 
size of the internal program memory 
considerably, making it capable of 
running larger and more ambitious 
programs. You may also be able to 
upgrade the inbuilt "interpreter" (see 
Understanding the Jargon) program, so 
that the computer will run a more 
powerful version of BASIC.

Then you can generally add any of a
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G Cromemco 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 access

nF" 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

Perth Representative: Micro-Data Pty Ltd,
437, Cambridge Street, Wembley, 6014. Tel (09) 387 3314

COMPUCOLOR II
Color-Graphics Personal
• MINI-DISK STORAGE

• DISK BASIC

• RANDOM ACCESS FILES

Computer
• 4 CHARACTER SIZES

• VECTOR SOFTWARE

• 64 x 32 CHARACTER DISPLAY

• 8 COLOR DISPLAY

• COMPLETE STAND-ALONE SYSTEM

• 16k RAM MEMORY

• RS 232 INTERFACE

ANDERSON DIGITAL EQUIPMENT
PO Box 322. MT WAVERLEY. VIC. AUST 3149. Phone: (03) 543 2077. PO Box 294, RYDE. NSW. AUST 2112 
Phone: (02) 808 1444. Adelaide: 79 9211. Perth: 325 5722. Hobart: 34 4522. Brisbane: 59 6136.
Darwin: 81 2505. Canberra: 58 1811. Newcastle 69 1625. NZ Wellington 61 4585 Auckland 87 6570.

NEED TERMINALS FOR YOUR SYSTEM?
WE HAVE COMPLETE UNITS READY TO OPERATE

EME-20 (as shown) connects directly to CPU Serial lines at RS 232C current loop or tt levels at rates 
up to 9,600 Baud, and operates with a standard TV monitor.
Also available EME-1. (See EA 
Jan 77). Kit $135 plus tax. 
Assem $185 plus tax.
EME-1 Board only $25 
(includes tax and postage) 
EME-2 (See EA Aug 78) 
EME Kit $232 plus tax 
Kit Assem. $295

EME-20 TERMINAL 
15% Sales tax if applicable $449 

For further information contact: 
E&M Electronics Pty Ltd, 

136 Marrickville Road, 
Marrickville, NSW 2204.

Tel Sydney (02) 51 5880 
Melbourne (03) 598 9207
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Personal Computers
variety of optional "attachments", 
ranging from low cost items like a 
second cassette recorder up to 
expensive high speed printers and very- 
high capacity hard disc memories.

Of course like any other computer, a 
personal computer must have software 
— the programs which tell it how to do 
the jobs required. Without software, a 
computer is about as useful as a 
gramophone without records.

It must be admitted that at this stage 
of development, some of the personal 
computers are very limited in this 
respect. If you want to play games, most 
are provided with programs for variety 
of these. But when it comes to 
programs for business applications, the 
field narrows considerably. A further 
problem is that some of the business 
software that is available has been 
written in the USA, and is not directly 
suitable for local business and 
accounting practice.

Still, a few of the machines are 
reasonably well supported already, and 
things are improving all the time for 
many of the others.

In fact the software situation is

THE EXIDY SORCERER: Shown here with expansion unit, TV monitor, dual mini­
floppy disc drive, cassette recorder and line printer. Also visible at front right are 
the plug-in ROM PAC modules.

improving rapidly, with an ever­
growing number of programs being 
marketed in cassette tape or floppy disc 
form ready to feed into your computer. 
Many of these programs have been 
written by pioneering users of personal 
computers themselves, initially to solve

Just what is a computer?
Basically a computer is a little like a player piano. Both are machines which are 

capable of doing a variety of tasks, or "playing a variety of tunes”, under the direction 
of a suitable sequence of step-by-step instructions — the “program" or music roll, 
respectively.

In the case of the computer, a program is not fed in every time the computer is to 
“play" that particular “tune". Instead, it is fed in and stored in the computer’s 
“memory”, in its entirety, before being “run”. Because all of the program is thereby 
accessible, the computer is able to make decisions and “jump" to different parts of 
the program in the light of those decisions, to produce different results.

Once a program is stored in the computer’s memory, the computer can perform the 
corresponding task any number of times simply by running the program again and 
again. To have the computer perform a different task, a different program must be fed 
into the memory and the computer directed to run that program instead.

A basic computer consists of only two main parts. There is the processor, a 
calculator-like section which is capable of performing any of a variety of simple 
arithmetic and number-manipulating jobs, in response to instructions; and there is 
the memory, a storage section which holds not only the program telling the processor 
what to do, but the numbers and other data which the processor needs to do the tasks 
concerned.

Connected up to this basic processor/memory combination may be a number of 
peripheral devices, whose main function is to allow the computer to communicate 
with the outside world. Typical peripherals are a terminal with a keyboard and video 
screen, for communication with the operator or user; a magnetic tape deck or 
magnetic disc unit, for external storage of programs and data; and a printer unit for 
printing out results of calculations, etc. Some personal computers have a number of 
these built into the basic computer case, to form a compact and self-contained 
package.

In operation the processor section of the computer methodically fetches an instruc­
tion from the program in memory, and performs the simple task it directs. It then 
fetches the next appropriate instruction, to execute this in the same manner. And so 
on, step by step, ultimately performing the job that the program has been written to 
perform.

Of course someone has to write the program in the first place, just as someone has 
to prepare the punched music roll for a player piano. In the case of the computer 
program, that someone has to carefully analyse the job to be done, and then work out 
the sequence of basic computer steps which will achieve the desired result.

This can be quite a tedious job, and can take a considerable time. But once the 
program is finished, and fed into the computer, the job can be done incredibly fast 
compared with the speed at which a human can work. A typical personal computer 
can execute its basic "machine language” instructions at the rate of around 200,000 
per second, and some are considerably faster.

a private problem not covered by 
existing software. Then when other 
users have expressed interest, they 
decide to market them as a spinoff — to 
help pay for the development cost.

Many of these pioneering users have 
found the response to their software so 
good that they have abondoned their 
earlier businesses, and started writing 
software full time. Hundreds of little 
software companies have started up in 
the USA over the last year or so, and 
they're already starting to pop up in 
Australia.

Well then, enough about personal 
computers in general. What about the 
particular machines and systems 
currently available in Australia? Let's 
look at the most well-known and 
representative models, dealing with 
them briefly in turn. You'll find a large 
table at the end of this article giving tne 
salient features of each, and allowing 
broad comparisons.

THE APPLE II PLUS: The latest version 
of one of the more established personal 
computers, made in California by 
Apple Computer Inc and marketed in 
Australia by Computerland Australia 
Pty Ltd, 55 Clarence St, Sydney.

The basic machine has an inbuilt 53- 
key ASCII keyboard, and circuitry to 
connect to either a standard TV 
receiver or a video monitor. It also 
comes with colour video circuitry as 
standard, so that colour display and 
graphics are available simply by using a 
colour TV or monitor.

The Apple II Plus has a built-in 
loudspeaker and eight "slots" to plug 
in various options for expansion. 
Available hardware expansion options 
include additional RAM (to 48K), a 
plug-in card with UCSD PASCAL 
interpreter in ROM, single or multiple 
floppy disc drives, serial and parallel 
interface cards for high-speed printers, 
a graphics input tablet, and a voice 
recognition module.

Unlike the earlier Apple II, the 
"plus" model comes with 16K of RAM
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What you should know about Personal Computers ...
memory for user programs, and has a 
10K "Applesoft Extended BASIC" 
interpreter resident in ROM memory, 
along with a 2K monitor program.

A fair amount of applications 
software is available for the Apple II 
Plus, and it has become established in 
business, professional and educational 
applications.

Prices for the Apple II Plus start at 
around $1600 for the basic machine, 
with monochrome or colour TV 
receiver/monito.rs extra.

THE COMMODORE PET: Claimed to 
be the first personal computer to be 
announced, this took a while to finally 
reach the market but is now firmly 
established, particularly in the USA. It is 
made there by Commodore Business 
Machines, and is distributed here by 
Hanimex Pty Ltd, 108 Old Pittwater Rd, 
Brookvale NSW 2100.

The basic PET has an inbuilt 23cm 
monochrome video monitor, and also a 
cassette tape deck. The 73-key 
keyboard has a slightly unorthodox 
layout and uses calculator-style keys, 
although other models in tne same 
range have a conventional ASCII 
keyboard, with moulded keys.

On the software side the PET comes 
with a fast and fairly powerful 8K BASIC 
interpreter in ROM, together with a 6K 
monitor program. It provides 8K of 
RAM for user programs, with space for 
optional expansion to 40K.

A reasonable range of applications 
software is available for the PET in the 
USA; some of this is available here, and 
suitable for local requirements. Price of 
the basic PET starts at around $1400.

THE COMPUCOLOR II: This is a 
relatively new machine in the personal 
computer market, but one which offers 
impressive facilities. It is manufactured 
by Compucolor Corporation in 
Georgia, USA, and marketed here by 
Anderson Digital Equipment, 6 Angas 
St, Meadowbank, NSW 2114.

The basic machine is rather more 
pretentious than many of the others, 
with an inbuilt mini-floppy disc drive 
for high-speed program and data 
storage as well as a 30cm colour video 
monitor. It also comes with 16K of user 
RAM as standard, and the option of 
expanding to 32K.

On the software side, the 
Compucolor II comes with an extended 
Disc BASIC and disc monitor, in 16K of 
ROM. Floppy discs are available with a 
variety of games, a text editor and an 
assembler for the 8080 processor used 
in the machine. Other applications 
software for the machine is at present 
rather limited.

Price of the basic Compucolor II is 
around $2000, inclusive of the colour 
monitor and floppy disc drive.

THE EXIDY SORCERER: A fairly 
recent entry into the personal 
computer market, but with some 

interesting features. It is made by Exidy 
Incorporated in California, and 
marketed here by Dick Smith 
Electronics Pty Ltd, 24 Carlotta St, 
Artarmon NSW 2064.

The basic machine has an inbuilt 
ASCII keyboard together with a 
numeric keypad; 79 keys in all. It does 
not include a video monitor, but will 
work with any normal video monitor or 
a modified TV receiver. It includes 
interfacing circuitry for connection of 
two cassette recorders for program and 
data storage, also both parallel and 
serial ports for interfacing to printers, 
etc.

The basic Sorcerer comes with either 
8K or 16K of RAM for user programs 
and a 4K monitor program in ROM. 
Also supplied is a "ROM PAC", which 
plugs into a slot in the side of the case. 

About computer languages
Computer programs are said to be written in various “languages", according to the 

form they take. There are three basic types or “levels" of programming language, as 
explained below.
MACHINE LANGUAGE: This is the form in which a program must be presented to 
the computer in order to be “run". It is the only language actually understood by the 
computer’s hardware. Strictly speaking it takes the form of a sequence of binary 
numbers; but for human convenience in handling, the binary numbers are often 
represented by the equivalent octal (base-8) or hexadecimal (base-16) numbers. 
Although machine language is the most basic and flexible form of programming 
language, it is extremely tedious to write.
ASSEMBLY LANGUAGE: Rather than use machine language itself, it is considerably 
more convenient to write programs in so called assembly language, where each 
machine language instruction is represented by an easily remembered mnemonic 
word like "ADD" or “JMP". When written the program is then translated into the 
equivalent machine language form by the computer itself, under the direction of a 
utility program called an "assembler”. Quite often the assembler is also capable of 
performing other functions additional to the translation, with the idea of making the 
programmer's task less tedious. Most utility software programs are written in 
assembly language, because like machine language, it is very flexible.
HIGH-LEVEL LANGUAGES: Even more convenient than assembly language, from 
the programmer's point of view, is writing programs in a so called high level language. 
Here the program is written in a form which may bear little relationship to the com­
puter's own machine language, and is designed to make it easier for the human 
programmer to plan and write his or her program.

Like programs written in assembly language, those written in a high level language 
must be translated into machine language before they can be run. As before this 
translation is done by the computer itself, under the direction of a suitable program.

Two different types of translation program may be used with many high level 
languages. One is a compiler, which works in a similar fashion to an assembler in that 
it simply translates the original program into an equivalent machine language form (or 
"object code"), capable of running by itself at a later stage.

The other type of high level language translator is an interpreter, which is designed 
to both translate and run the user’s program simultaneously. It does not produce a 
separate machine language version of the program, and must re-translate the 
program every time it is to be run. Needless to say this means that the interpreter 
must always be present in the computer’s memory along with the user’s own program. 
It also means that high level programs tend to run slower when an interpreter is used 
than if they are translated with a compiler. However, there is one important advantage: 
with an interpreter, you can write your high level program and immediately run it. If it 
has a bug, you can change it and try again. The computer and the programmer can 
effectively ’’communicate" in real time, in the high level language.

Just about all personal computers are designed to be programmed mainly in a high 
level language, using an interpreter program which is stored permanently in read-only 
memory (ROM). Generally the high level language provided is a version of BASIC, 
which was developed at Dartmouth College in the USA in 1963. BASIC is an easy to 
understand, logical language which allows quite complicated programs to be written 
with a minimum of fuss.

Other high level languages which you might read about in personal computer 
literature are FORTRAN, ALGOL, COBOL, PASCAL and PL/I.

The ROM PAC contains an 8K Standard 
BASIC interpreter. Other ROM PACs 
are available, one with a word 
processor program and another with an 
assembly language development 
package. A user programmable EPROM 
PAC is also available.

Applications software for the Exidy 
Sorcerer is at present very limited. The 
price of the basic 8K machine is around 
$1100, not including video monitor or 
cassette tape recorder.

THE SORD M100 ACE-1: A fairly 
recent entry in the personal computer 
market, but again one with impressive 
features. It is made by Sord Computer 
Systems Inc in Japan, and distributed in 
Australia by Mitsui & Co (Australia) Ltd, 
140 William St, Melbourne 3000.

The basic machine comes with an 
inbuilt ASCII4-numeric keyboard (76
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SYSTEMS — SOLUTIONS

IF YOU HAVE A PROBLEM THAT CAN BE SOLVED BY A COMPUTER — WE HAVE A 
SYSTEMS SOLUTION.

• Two central processors with maximum RAM capacities of 56K and 384K 
bytes

• Three types of disk drives with capacities of 175K, 1.2M and 16M bytes

• Two dot matrix printers with 80 and 132 line capacity

Match these to your exact need, add one or more of our intelligent terminals and put 
together a system from one source with guaranteed compatibility in both software 
and hardware.

Soutwest Technical Products systems give you unmatched power, speed and versatility.

6809 Central Processor Disc System

Printer

AVAILABLE FROM:

CAN BE PROGRAMMED
TO PRODUCE
• DOCUMENTS
• LETTERS
• INVENTORY LIST
• FORM LETTERS
• LEDGER
• JOURNAL
• CONTRACTS
• SALES REPORTS
• STATEMENTS
• INVOICES

South West Technical Product Corporation
(COVERING AUSTRALASIA)

7» BURTON STREET. DARLINGHURST. N.S.W. 2OfO 
P. O. BOX 380 DARLINGHURST N.S-W. 2010 CABLE: "PARADIO" TELEX: AA 22579 PHONE: 02-313273.
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The VECTOR GRAPHIC SYSTEM B data processor is designed for serious applications with the industry's fastest and most 
powerful microcomputer, in an economical package.
Purchasing a microcomputer even at todays low prices is a significant investment which requires a solid base in software. 
We have developed a DATA BASE MANAGEMENT SYSTEM, which is flexible in use for tailoring requirements to individual 
applications. All Vector Graphic systems are ex-stock, the SYSTEM B retailing for $5,795 + $587 sales tax.

Dealers Inquiries Invited.

A.J. & J.W. Dicker Pty. Ltd.
24 Woodfield Blvde.,Caringbah. 02 524 5639

Introducing the Commodore Micro-computer range:
The PET — A low cost, completely self-contained micro-computer. The PET 2001-8 (picture 1) features a calculator type keyboard, 

built-in cassette player/recorder for storage of programs and data, built-in Video Display Unit, and 8k of RAM (expandable to 40k) — in 
fact, everything needed to get you going. A large range of programs are available on cassette, including games, teaching and business 
programs, and even a program to teach yourself how to program the PET. The 8k PET is available for $1499.

The CBMs — (picture 2) These contain the same main features as the PET except that they incorporate a full typewriter size 
keyboard and have larger internal memories of 16k and 32k bytes of RAM. To accommodate the larger keyboard there is no built-in 
cassette deck, but this is available separately if required. Prices for the CBMs are $1829 for the 16k model, and $2199 for the 32k 
model.

The Floppy Disk — (picture 3) The 2040 Dual Drive Floppy Disk is an 'intelligent” peripheral that uses none of the RAM memory
of the controlling computer. A total of 360k bytes are available in the two standard 5!6in disks. This is achieved by the use of two
microprocessors and 1 5 memory ICs built into the disk unit. Only two connections are necessary — an AC lead and PET interface lead. 
This unit is available for $1729. This unit is an ideal partner for the CBMs.

The Printers — Last but not least are the printers. These are 80 column dot matrix printers, with forms handling capabilities. The
printers are programmable, allowing them to format print for: width, decimal position, leading and trailing zeros, left margin justified.
lines per page. etc. They will print both upper and lower case ASCII and the full PET graphics set. There are two types of printers 
available the 2022 (picture 4) is tractor feed printer at $1829. and the 2023 which is a friction feed printer at $1499.

All prices and specifications are correct at time of publication. Prices include sales tax. Prices also include free road/rail freight to 
your door/nearest railway station. For further information on any of the advertised products, do not hesitate to contact us at the address 
and phone number shown below.

DIBLE LECTRONICS
P.O. BOX 1053,RICHMOND NORTH,3121. P H. ( 0 3 )41 5 7 08
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What you should know about Personal Computers ...
keys), a 30cm monochrome video 
monitor and a single floppy disc drive. 
It also comes with an audio cassette 
recorder, both serial (RS-232C) and 
parallel I/O ports, a Centronics printer 
interface, an analog signal converter 
with control joystick, and a 2-octave 
music generator with speaker.

The ACE-1 comes with 48K of RAM 
memory, and runs a powerful "Level 
IV" disc BASIC interpreter loaded from 
disc. It also has provision for plug-in 
ROM packs of 6K capacity.

Apart from the Level IV BASIC, the 
ACE-1 also comes with a FORTRAN-IV 
compiler and a relocatable assembler 
on discs. There is also a range of 
applications software both on discs and 
in ROM packs, including games and 
business systems. However at present 
the range is fairly limited compared 
with some other personal computers.

The price of the basic Sord M100 
ACE-1 is around $2700.

THE TANDY TRS-80: Probably the 
most established of all personal 
computers at present, and until very 
recently the cheapest in its most basic 
form. Made by Tandy Corporation in 
Texas, USA, and marketed here by 
Tandy Electronics, 280-316 Victoria Rd, 
Rydalmere NSW 2116.

The basic version of the TRS-80 
comes as a keyboard/computer unit 
with a matching 30cm monochrome 
video monitor, a power unit and a 
cassette tape recorder. The keyboard is 
a full ASCII type, with 53 keys. The 
video monitor displays 16 lines of 64 
characters, or graphics in a 128 x 48 
point matrix. No special graphics 
characters are provided, but text and 
graphics may be mixed.

The lowest-cost version of the TRS-80 
is the 4K Level I, which comes with 4K 
of RAM memory for user programs and 
a relatively modest but quite useful 
Level I BASIC interpreter in 4K of ROM.

TANDY LINE PRINTER: This Is the tractor-feed line printer marketed by Tandy to 
suit their TRS-80 systems.

DICK SMITH SYSTEM 80: Shown here with optional TV monitor, in basic form. A 
recent entry in the personal computer market, it offers full compatibility with Tan­
dy TRS-80 Level II software.

There are two possible ways of building 
on this lowest version: you can add 
more RAM, or change to a more 
powerful 12K Level II BASIC, or both. In 
fact the next identifiable version of the 
TRS-80 is that with 16K of RAM and the 
Level II BASIC — the basic "Level II" 
machine.

With either basic version of the 
TRS-80 the only I/O interfacing provid­
ed is for the cassette tape recorder, to 
store programs and data. However 
there is an expansion connector, and 
this mates with an optional expansion 
unit which is used for all further expan­

I

sion. The expansion unit has interfacing 
for up to four mini-floppy disc drives, a 
Centronics-type printer, dual cassette 
recorders, an extra 16K or 32K of op­
tional RAM, an RS-232C serial port and 
a real-time clock.

If you elect to add floppy disc drives, 
Tandy has available a disc operating 
system (DOS) and a disc BASIC overlay 
for the Level II BASIC in ROM. A wide 
range of applications software is 
available for TRS-80 systems, from 
games through to business packages. 
Much of this originates in the USA, but 
a considerable amount has been 
adapted for Australian use.

Price of the basic 4K/Level I TRS-80 is 
around $800, with the basic 16K/Level II * 
machine costing around $1350.

DICK SMITH SYSTEM 80: This is a 
very recent addition to the personal 
computer field. It is made in Hong 
Kong for Dick Smith Electronics, who 
are marketing it in Australia. One of its 
features is full compatibility with Tandy 
TRS-80 "Level II" applications software, 
a shrewd move by the designers to 
ensure that the new machine would 
have adequate software support.

Physically the System 80 looks rather 
different from the TRS-80. It has an 
ASCII keyboard with 51 keys, alongside 
which is an inbuilt cassette tape deck 
for program and data storage. The 
power supply is also built in. The 
machine is also provided with both a 
direct video output, for a monitor, and 
a modulated RF output for a normal TV 
receiver. Like the Level II version of the
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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; 
paper tape readers: 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 and guides.

BASICS, PASCAL, FORTRAN IV, COBOL, Macro 
Assembler, Assembler/Disassembler, Disc 
operating systems, Word processors, Inventory, 
Data Base Management.

U.S. magazine — understandable for beginners, 
interesting for experts. New readers only send 
$3.00 for a copy now.

Send $1.00 tor quarterly newsletter per annum charge, and $5.00 tor monthly
product and price updates. 

MELBOURNE’S BYTE SHOP, P.O. BOX 156, CARNEGIE, VIC 3163

Personal Computers
Tandy machine, the video display 
format may be changed from 16 lines of 
64 characters to 16 lines of 32 double­
width characters, for better readability 
on a TV receiver.

The basic system 80 machine comes 
with 4K of RAM for user programs, 
which may be expanded internally to 
16K. It also comes with a 12K Level-ll 
BASIC interpreter, in ROM along with a 
monitor program. It has interface and 
control circuitry for a second (external) 
cassette recorder, and a 48-pin 
expansion connector.

The expansion connector mates with 
an optional S-100 interface card, which 
plugs into an expansion unit to provide 
five slots for S-100 modules, for S-100 
expansion modules.

Price of the basic System 80 with 4K 
of RAM is around $600, making it the 
cheapest personal computer currently 
available here. This price does not 
include the video monitor, however.

TEXAS INSTRUMENTS Tl-99/4: At the 
time of writing, this unit had only just 
been released on the US market, and 
was not yet available in Australia. 
However news of it has reached here, 
and from the details that are available it 
seems likely to become a particularly 
popular system.

The basic machine consists of a 
computer unit with a keyboard 
providing 40 calculator-type keys, 
together with a 33cm colour video 
monitor and loudspeaker unit. There is 
also a separate power module.

The TI-99/4 comes with 16K or RAM 
for user programs, together with 26K of 
ROM containing a powerful extended 
BASIC interpreter, monitor and 
graphics controller. In addition the 
machine has a slot for plug-in ROM 
modules, and Texas Instruments are 
marketing a wide range of these 
modules containing games, business 
system programs and other applications 
packages.

The machine also has a five-octave 
music generation circuit, capable of 
producing three tone outputs and a 
noise output simultaneously. This 
allows the machine to be used for 
programmed music synthesis and 
composition.

Texas Instruments has announced 
that optional peripherals for the TI-99/4 
will include remote controls for games, 
a speech synthesiser using their 
"Speak-N-Spell" technology, an 
RS232C interface for printers, etc and a 
dual cassette recorder interface.

Retail price of the TI-99/4 in Australia 
is expected to be around $1600 for the 
basic machine, including the colour 
monitor.

Well, those are the majority of 
machines currently available in 
Australia, or shortly to become 
available, which fit into the true 
"personal computer" category. But
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Understanding the Jargon surrounding Personal Computers:
ALPHANUMERIC: A contraction of alphabetic and numeric. It 
means information which may consist of alphabetic letters (A-Z), 
numerals (0-9), punctuation symbols or any combination of these. 
ASCII: The American Standard Code for Information 
Interchange. The most widely accepted standard for encoding 
alphanumeric information, using binary code numbers.
ASCII KEYBOARD: An input keyboard which has a full set of 
alphanumeric keys, like a typewriter, and conforming to ASCII 
standards. Most personal computers have an ASCII keyboard or 
one which is very similar.
ASSEMBLER: A utility program which, when running, allows a 
computer to translate a program written in assembly language 
into its own machine language (see the box explaining 
languages).
BAUD: A unit used in describing the speed at which information 
is transmitted. Strictly the rate in baud is the number of level 
changes per second; but the term is often taken to mean “bits per 
second".
BINARY: The number system based on powers of 2, rather than 
10. It has only two numerals: 0 and 1. Most computers handle 
numbers in binary form, even though they are arranged to accept 
them from, and deliver them to, the external world in decimal. 
BIT: A single Binary digIT. The smallest piece of information 
which may be imparted, as it simply conveys a decision between 
two possibilities: 1 or 0, true or false, or yes or no.
BYTE: A group of bits, usually 8, which are handled together. 
Most personal computers handle both data and instructions in 
byte-sized chunks. Hence for convenience it is usual to rate a 
computer’s memory size in terms of the number of bytes it can 
store (see Kilobytes).
CENTRONICS INTERFACE: Strictly, an output interface circuit 
to allow the computer to communicate with one of the printer units 
made by the Centronics company of the USA. But generally the 
term is used to describe a parallel-type printer interface intended 
of communicating with any printer of this general type.
CPU: The central processing unit, or “processor" part of a com­
puter (see Processor).
COMPILER: A utility program which, when running, allows a 
computer to translate a program written in high-level language 
(such as BASIC, FORTRAN, etc) into its own machine language 
(see box on languages).
DATA: Whatever information is presented to a computer as "raw 
material”, for processing. Generally it consists of either numbers 
or strings of alphanumeric characters (see Strings), or both.
DISC: A memory device which stores information magnetically 
on a rotating disc. The most common type used with personal 
computers is the floppy disc (see below).
DOS: A contraction of Disc Operating System. A program which, 
when running, allows the computer to transfer both data and other 
programs to and from a magnetic disc memory.
FILE: An identifiable block of information, usually as stored on a 
memory/storage medium such as a cassette tape or floppy disc. 
May consist of either data or one or more programs.
FIRMWARE: A utility program or a number of such programs 
which are stored permanently or “resident" in the computer, in 
read-only memory (ROM) devices.
FLOPPY DISC: A memory or storage device which uses thin dis­
cs of magnetic material as the storage medium. Currently two 
sizes of floppy disc are used: the standard or 8in (205mm) size, 
and the “mini floppy” or 5in (128mm) size. In both cases the disc 
of magnetic material is permanently enclosed in a sleeve.
GRAPHICS: The ability to generate graphs, diagrams and other 
pictorial information on a display screen or printer.
HARDWARE: The actual equipment which makes up a computer 
system, as opposed to the software or programs which run on it. 
INSTRUCTIONS: The individual commands which make up a 
computer program. Each instruction is a direction to the com­
puter to perform a single specific task.
INTERFACE: An electronic circuit or device which is used to con­
nect the computer up to a peripheral device such as a printer, a 
floppy disc, etc. It may allow communication in either one direc­
tion only, or in both directions.
INTERPRETER: A utility program which, when running, 
simultaneously translates a high level language program into 
machine language and runs it as well. Most personal computers 
use an interpreter to translate and run BASIC programs.

I/O PORTS: Short for Input/Output ports, or the sets of connec­
tions provided on a computer to allow it to communicate with 
and/or control peripheral devices.
KILOBYTE (K): An accepted unit for measuring the size of a 
computer’s memory. One kilobyte or 1K is equivalent to 1024 
bytes, the nearest multiple of two to a metric kilo. Most personal 
computers have a basic memory size of from 8K to 64K, made up 
of both RAM and ROM memory devices.
MEMORY: Apart from the processor or CPU, the memory is the 
other main part of a computer. In it are stored not only the 
program which directs the computer how to do its tasks, but also 
the data involved.
MONITOR PROGRAM: A program which permanently resides in 
a computer’s memory, and when running controls the operation 
of other programs, the interaction of the computer with the human 
operator, and its communication with peripheral devices.
PERIPHERALS: Those pieces of equipment which are connected 
to the basic computer, and whose function is generally to allow it 
to communicate with the outside world.
PROCESSOR: The calculating or "number crunching” part of a 
computer. Along with the memory, it forms the heart of the com­
puter. In most personal computers the processor is implemented 
in a single integrated circuit — a "microprocessor”.
PROGRAM: A set of instructions which, when followed in se­
quence, direct the processor section of the computer step-by- 
step in order to have it perform the desired task.
RAM: Random-access memory. Usually the term also means 
read-write memory devices, which are used to store all programs 
and data which is not stored permanently in ROM devices.
RESOLUTION: Of a graphics display or printout, is the degree to 
which the display can reproduce detail. Usually expressed in 
terms of the total number of dots or other graphic elements which 
the display is capable of showing, in the horizontal and vertical 
directions.
ROM: A read-only memory device. Used for storing programs 
and data which are required to be permanently stored, or 
“resident" in the computer's memory.
RS-232C: A standard method of transmitting information over a 
single pair of wires in each direction, in serial fashion. Often used 
for the connection between computers and peripheral devices 
such as video display units and printers.
S-100 BUS: A standardised interconnection system used to con­
nect between the various parts (processor, memory, etc) of many 
hobby type microcomputers. Some personal computers are 
provided with interface circuitry to allow them to be connected to 
additional memory boards and other expansion facilities which 
conform to the S-100 standard.
SERIAL INTERFACE: An input/output port on a computer which 
is designed to communicate in “serial" or bit-by-bit fashion with a 
peripheral device, using a single pair of wires in each direction. 
SOFTWARE: The programs which are fed into a computer’s 
memory and run in order to get it to perform the desired tasks. 
Although they may appear less tangible than the hardware, they 
are just as important if the computer is to do anything useful.
STRINGS: Are sequences of characters, usually alphanumeric, 
which the computer is arranged to treat purely as a “string” of 
characters. For example if a group of numerals occurs in a string, 
it is treated purely as such and not as a number.
SUBROUTINE: A sequence of instructions within a computer 
program which is arranged so that control is switched temporarily 
to it from a variety of places in the main program. This avoids the 
need to duplicate the sequence wherever it is needed; the one 
sequence is used over and again.
TTY: Short for teletypewriter or teleprinter. An electromechanical 
terminal which in the past has often been used to communicate 
with computers, using serial interfacing. Similar to an electric 
typewriter, except that the keyboard and printer sections are not 
directly connected.
VDU: Video display unit. An electronic terminal used to com­
municate with a computer, and having a keyboard and TV-type 
display screen.
VECTOR GRAPHICS: A graphics display facility which is 
capable of displaying point-to-point lines or “vectors” 
automatically in response to a single command.
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introducing 
Dick Smith’s 
MINI DISK DRIVE^

MORE FEATURES FOR YOUR 
DOLLAR! CHECK BELOW: DON’T PAY
□ 
□ 
□ 
□
□
□ 
□

133.4mm minifloppy diskette
40 tracks
Soft Sectored
Dual sensors for recording on 
both sides
Recording density (inside track) 
2768bpi
1 million bits/side/disk
Drive no. is switch selectable

□
□

□ 
□ 
□ 
□

Use as first drive or add-on drives 
with TRS-80
Faster drive than TRS-80 (track to 
track access is 25rnS instead of 
40mS on TRS-80)
Power supply will run two drives!
Cable harness will run four drives! 
90 day warranty
Dick Smith Service Back-up

$

HERE’S WHAT YOU CAN SAVE
Dumber of drives: FIRST 

DRIVE
2ND 

DRIVE
3RD 

DRIVE
4TH 

DRIVE
MINI DISK DRIVE (Cat X-3230) $379 00 $379 00 $379.00 $379 00
POWER SUPPLY UNIT (Cat X-3234) 
(Powers one or two drives) $60.00 N/A $60.00 N/A

WIRING HARNESS (Cat X-3232) 
(Connects up to 4 disk drives)

$49.50 
(Or do it yourself) N/A N/A N/A

DOS DISKETTE 
(available from Tandy) $19.95 N/A N/A N/A

TOTAL COST OF 
DICK SMITH SYSTEM $508.45 $379.00 $439.00 $379.00
TOTAL COST OF TANDY SYSTEM $699.00 $689 00 $689 00 $689 00
YOU SAVE: $190.55 $310.00 $250.00 $310.00

SPECIAL 
INTRODUCTORY 

PRICE 

137900
POWER SiflOO

Supply

DICK SMITH ELECTRONICS
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS



What you should know about Personal Computers ...

TOP: The Vector Graphic Memorite professional word BOTTOM: The Southwest Technical Products 709 system 
processing system, based on the same firm’s System B complete with CT-84 Intelligent video terminal and PR-80 
microcomputer system. intelligent 80-column bidirectional printer.

there are other microcomputers and 
systems available which although not 
strictly in this category, are also likely to 
be of interest to the small business or 
professional user.

Some of these are closer to a hobby 
computer than a true personal 
computer, and although similar in price 
require the user to have a background 
in either electronics or computers. 
Others are a little up-market from the 
personal computer level, and intended 
for use by professional system 
designers. Here are some 
representative machines and systems 
from this area, to round off our survey:

OHIO SCIENTIFIC CHALLENGER 
SERIES: A series of machines which 
starts from the hobby level and extends 
right up into the minicomputer area, 
made by the Ohio Scientific 
Corporation in Ohio, USA. The local 
distributors are Systems Automation Pty 
Ltd, of 26 Clarke St, Crows Nest NSW 

2065, while some of the machines are 
available from outlets like Looky Video.

At the bottom of the range is the 
Superboard II, a stripped-down 
personal/hobby computer on a single 
unpackaged printed circuit board. This 
has an ASCII keyboard and a video 
interface for use with a TV monitor or 
receiver, with 4K of RAM and an 8K 
BASIC interpreter in ROM. It sells for 
around $385.

The same machine is available in a 
case with power supply, for around 
$480, as the Challenger IP.

At the top of the range is the 
Challenger III, which has up to 48K of 
RAM, and dual 21cm hard discs giving 
up to 74 megabytes of memory. It is 
available with a full range of 
professional-quality peripherals, and 
supported by a considerable amount of 
powerful applications software. The 
price of a fairly elaborate system can be 
around $15,000.

VECTOR GRAPHIC SYSTEMS: A 
range of p ro f ess io n a I - q u a I i t y 
microcomputers, generally supplied as 
ready-to-operate or "turnkey" systems 
complete with fully developed 
applications software (much of it locally 
developed to ensure its effectiveness). 
The hardware is made by Vector 
Graphic in the USA; the systems are 
marketed here by A.J. & J.W. Dicker Pty 
Ltd, of 24 Woodfield Blvde, Caringbah 
NSW 2229.

The System B comes with 48K of RAM 
and two dual-density mini floppy disc 
drives providing further 630K of 
memory; also a 30cm video terminal. 
Basic software provided includes C/PM 
disc operating system, CBASIC2 
compiler/interpreter business BASIC, a 
program development system and 
assembler. A full range of printers and 
other peripherals are available. Prices 
start from around $6400.

Also available in the Vector Graphic
ELECTRONICS Australia, September, 1979 25



What you should know about Personal Computers ...
range is the Memorite, a professional 
grade word processing system based on 
the same hardware as the System B with 
a Qume high-quality 55 cnaracter/sec 
printer. The word processing software 
is permanently resident in ROMs, with 
the dual floppy discs used for data 
storage; this makes operation 
particularly simple and reliable. The 
Memorite can also perform all the data 
processing functions of the basic 
System B configuration.

ALTOS SUN SERIES 8000: A range of 
professional-grade systems made for 
business and scientific applications by 
Altos Computer Systems in the USA, 
and marketed here by the Dindema 
Group Pty Ltd, 415 Canterbury Rd, 
Surrey Hills, Vic 3103. The basic ACS 
8000 machine has two 21cm floppy disc 
drives and 32K of RAM, and is 
supported by a powerful software 
package including CP/M disc operating 
system, CBASIC2 extended business 
BASIC, PASCAL, COBOL, a FORTRAN- 
IV compiler and a macro assembler.

A range of terminals and other 
peripherals is available to suit the Altos 
series. Prices start from around $4700.

SOUTHWEST TECHNICAL 
PRODUCTS SYSTEMS: A range of 
systems which range from hobby-level 
machines available in kit form, up to 
professional level systems complete 
with multiple floppy discs and/or a

THE ALTOS SUN 8000: A professional-type system which comes with two inbuilt 
21cm floppy disc drives and 32K of RAM. A full range of peripherals is also 
available.

hard disc, high speed printers and 
multiple intelligent video terminals. 
The systems are made by Southwest 
Technical Products Corporation in 
Texas, USA and marketed here by 
SWTP A u st ra I a s i a/Pa r is Radio 
Electronics, of PO Box 380, 
Darlinghurst, NSW 2010.

In the packaged machines and 
systems area, SWTPC has an /09 
machine which features 56K of RAM 
and a serial interface. This can be 

obtained with their CT-84 intelligent 
video terminal for around $2400. There 
is also a larger S/09 machine with 128K 
of RAM, which may be obtained 
complete with dual 21cm floppy discs, a 
16 megabyte hard disc, and three CT-82 
terminals for around $12,000. Three 
different printers are available for the 
systems in the range, at prices from 
$950 to $2500 each.

THE VERSATILE RANGE: A range of 
small business microcomputer systems

ROCKWELL AIM 65
AIM 65 is fully assembled, test 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 to65K 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 $499 TAX PAID 
4K RAM $559 TAX PAID

INTEGRAL DATA SYSTEMS 
DOT MATRIX PRINTERS 

Come and inspect now!
IP 125 Friction Feed .... $ 995
IP 225 Tractor Feed........ $1150

MICROPOLIS FLOPPY DISCS 
Incredible storage capability from 
143K bytes to 946K bytes, all on 
one 51Ain floppy disc. Suits S100 — 
Sorcerer compatible.

JADE COMPUTER PRODUCTS

We are authorised dealers for 
JADE S-100 BUS boards and 
accessories.

|j) banhcard
welcome here

77 EDGEWORTH-DAVID AVENUE, HORNSBY, NSW 2077 
TELEPHONE: (02) 487 3111
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DEAR RETAILER !

WE HAVE AN IDEA FOR YOU 

THAT MAY INCREASE YOUR PROFITS 

AND EVEN MAKE YOUR WHOLE FUTURE SECURE.

WE WOULD LIKE YOU TO BECOME OUR REPRESENTATIVE 

FOR TEXAS INSTRUMENTS 

AND MARKET WORLD RENOWNED PRODUCTS.

THEIR EXCELLENT RANGE OF REVOLUTIONARY ELECTRONIC PRODUCTS 

IS GROWING VERY FAST AND A NUMBER OF NEW AND 

EXCITING ITEMS WILL BE INTRODUCED SHORTLY.

SEE THE LATEST TECHNOLOGICAL ADVANCES DISPLAYED AT THE: 

"HOME AND SMALL BUSINESS COMPUTER SHOW" 
Melbourne, 27th to 30th September, 1979

FOR MORE DETAILS ANYONE MAY REQUEST OUR 72 PAGE 

TEXAS INSTRUMENTS PRODUCT CATALOGUE.
($1.00 in stamps towards post & pack would be appreciated)

DISTRIBUTOR FOR TEXAS INSTRUMENTS

DELTA SCIENTIFIC PRODUCT DISTRIBUTION
RED BANK COURT, ST. ALBANS VIC. 3021, AUSTRALIA, PHONE (03) 366 3742
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Personal computers ...^maùoK 
micfop(occ//oí 

displays

3Q4- * 384- ^17(313) 3B4-0571

INTERN AT » w fm/a 
LOS Angeles GA 9001Û

6800FORTH
R*t«r«n<i« Manu»}

6800.001

-VIDEO RAMS: A family of alphanumeric CRT control 
lers. Wide range of display formats.

—GRAPHICS: A family of versatile CRT controllers.
Resolutions from 256 x 256 to 512 x 512.

-ALPHA CHIP: A family of single chip LED alphanumeric 
keyboard/display controllers.

Matrox offers you a highly diversified line of innovative display 
controllers. Our products have proven themselves in almost 
every imaginable application; from ground control displays for 
the Viking mission to Mars to hobby displays. You can Choose 
from one of the most complete lines of micro mini computer 
CRT and display controllers in the industry.
These state of art OEM devices come as complete off the shelf, 
ready to use sub systems. (Single chips, modules, PCB's). They 
connect directly to any uP and can drive standard TV moni­
tors. We offer many products which are plug in compatible 
with industry standard buses including DEC LSI-11. Intel 
S8C-80, S100 bus and Prolog. Matrox also offers a unique 
custom design capability which ranges from complex single 
chip controllers to complete systems.

IF YOU NEED A DISPLAY FOR YOUR uP, LET US KNOW.
WE ARE READY TO HELP YOU 

mace

MEASURING & CONTROL 
EQUIPMENT CO. PTY. LTD
P.O. Box 78, Epping, N.S.W. 2121.
Telephone 86 4060

EXAMPLES OF APPLICATIONS SOFTWARE produced by independent firms, 
and sold on floppy disc or tape cassette. (Courtesy Paris Radio)

made by Computer Data Systems in 
Delaware, USA and marketed here by 
Microprocessor Applications, Maskells 
Hill Rd, Selby, Victoria 3159. The 3B 
system comes with 24K of RAM, inbuilt 
23cm video display and keyboard, an 
inbuilt mini-floppy disc drive and 
interface for a serial printer. It also 
comes with a set of applications and 
system software on floppy discs.

The larger Versatile 5 system comes 
with 32K of RAM, dual disc drives and 
the option of adding up to four 
additional drives. Two different printers 
are available for use with the Versatile 
series of systems.

Well, I hope that gives you a fair idea 
of the sorts of machines and systems 
that are currently available. But what if 
you want to know more about 
computers and their operation, before 
you plunge in — are there any courses 
you can take?

At this stage there aren't many, 
particularly if you want practical 
understanding rather than a full 
academic course in computer science. 
But we are aware of a couple of firms 
offering this kind of help:

PITT ST MICROCOMPUTER CENTRE 
in Sydney runs short courses at nights in 
their lecture rooms, 2nd floor, 373-375 
Pitt Street, Sydney. There are currently 
three courses available: Introduction to 
Microcomputers (eight weeks, $150), 
Small Business Low Cost Computers 
(eight weeks, $150) and Basic Language 
Programming (four weeks, $80). The 
same firm also markets applications 
software for the Tandy TRS-80, some of 
it imported from the USA and some 

written by themselves specifically for 
local requirements. Further 
information from PO Box 105, 
Marrickville, NSW 2204.

FORBES DATA SYSTEMS, also in 
Sydney, has commenced a new series 
of Microcomputer Appreciation and 
Programming courses, directed 
particularly towards the businessman 
but also likely to be of value to students 
and hobbyists. The courses are 
conducted by experienced teachers 
and future hands-on experience with 
TRS-80 machines. Four different course 
modules are available, with fees 
ranging from $60 for one module to 
$390 for all four. The courses are 
portable and can be presented at outer 
suburban locations for clubs and 
business associations, if there is 
sufficient interest. Further information 
from FDS at 1 Lister Avenue, Seaforth, 
NSW 2092.

Finally, a word of advice. With the 
advent of personal computers, we're 
really entering an exciting era where 
computers can be used to help us run 
our businesses and homes more 
effectively. But before you rush out and 
buy one, look around and become 
familiar with a few of the competing 
models.

Most importantly, try to see them 
running the sort of programs you're 
likely to need — and take a hard look. 
Don't be dazzled by the technology; 
remember that without the right 
software, it could be an expensive pile 
of impressive junk.

The crucial question is this: will it do 
the jobs you really want done? ®
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A VIDEO 
X BRAIN

.17s0
X-1182

VALUE!

PLASTIC ENCAPSULATED 
MERCURY SWITCH
8y changing the position of this movement detection switch a 
ball of mercury will run down the mternel tube end make' with the 
two contact«. Ideel for eny movement detector devices i.e. cot

burglar alarms. (””21

S-1S3S y
Buy 10 or more »"<* pay only each!

'VIDEO BRAIN' COMPUTER KEYBOARD 
Full function computer style keyboerd with 37 keys, silver 
plated double sided boord, double sided edge connector 
(0.1" spacing) and high quality computer-grade push 
buttons with intechangonble key tops.
The manufacturer of this quality keyboard went broke and we 
bought the lot You reap the benefit! This keyboard must have 
cost twice as much to manufacture as the pnce were asking for it! 
All keys con be individually accessed by cutting PCB tracks

ZAPPI! ZAPPH $
ZIPPY BOX TIME V

150x90x50mm
H-2761 $2.50 
196x113x60mm
H-2752 $3.75 
130x68x41 mm

H-2753 $1.95
• Very tough •

83x54x28mm
H-27S5 $1.50

Moulded corner posts take self

CM X-1182
tappers • Complete with covers • 4 different 
sizes • Ideal for projects

SMOKE DETECTOR

Loss af life due to smoke inheletionis increesing eoch year - PROTECT YOUR FAMILY NOW 
with the Dick Smith Smok. Detector Simple to inetell it requires the placing of two screws 
(supplied), .nd runs on a 9V DC battery (supplied). At the first hint of smoke a powerful alarm 
sounds giving you and your family more time to counter the couse of the smoke Ideel for

PROTECT YOUR 
PROPERTY AND 
YOUR FAMILY

office and fectory use too! ____
ASK FOR A DEMO IN ANY OF THE DICK SMITH STORES

CHAS^

L-5050

SENSATIONAL NEW ALARM SYSTEM - Infrared photoelectric relay 
system with projector ond receiver in one cose. Eosy to inetell - 
simply stick reflector ponel opposite the infrared unit ond eny person 
cutting the invisible boom will set the alerm off. The olorm con be a 
buzzer, siren or lamp connected to the 12V DC 1A (mix) output of the 
infrorod unit Con olso be used os o counter to check number of 
visitors or count items on o conveyor system. Includes sensitivity 
control, three position olorm setting ond hos on effective coverage of 
0 8 to 15 metres. Dimensions: 90(w)x145(h)x190(d)mm. Weight 

1.55kg

SAVE 20% 
Famous 'Weller cord­
less soldering iron
YES! This top nome Weller cordless iron is still at 
a fantastically low price! In-built re-chorgeoble

source. A built-in light shows the way in dark 
comers.
Mains charger ond one spare tip included.

FANTASTIC 
SAVING.... value!

LED WATCH
Hundreds of these digital watches 
have been scoop purchased and 
now we're selling them for less than 
$10.00

• Full function 9
digital watch AlJFAmUE

Complata with

Highly accurata

AM TUNER 
_ MODULE

special* of the month for TV and ,sn t

'üSSSS 
S*«KtSSSSS 

assaggi.
SPACE PEORLEMD»those

believed’ A,thou^ there with the big guns. f are a little

AC BRIDGE AND

★HIGH ACCURACY
-MEASURES OVER WIDE FREQUENCY
RANGE

-LOGICAL DESIGN ENSURES EASE
OF OPERATION

-DETAILED INSTRUCTIONS WA50 
WITH EXAMPLES s *

Accurately measure inductance (1uH -111H). Capacitance (lOpF 
• 1110uF). resistance (0.1 ■ 11 1 Mohms). transformer turns ratio 
(1/10.000 - 1) Mainframe has a measuring frequency of 1kHz 
and the spot oscillator gives the following externel frequencies 
120. 300. 1kHz. 3kHz, 10kHz and 30kHz Dimensions of main­
frame 215x135x70mm ft spot oscillator 120x80x55mm 
a-i420 S”50

Cars 
Caravans 
Boats 
Home Units Ei Flats 
Demonstrations 
Etc. etc etc .

THE LITTLE BIC SOUND!

CLOCK
MODULE

Complete electronics for eosy installation into youi car. boat or 
plane. Bright green gas-discharga display It even has an alarm 
with solid state buzzer. Instructions include details on conversion 
of module to read 24 hours, give seconds display & for use es a 
stopwatch. Accuracy is controlled by a quartz crystal.
X 1045 $19.50
X-1047 with case and mounting hardware $24.50

TOOLS 
for the enthusiast 
MINI FLAT 
NOSE PLIER 
Positive grip from the 
flot nose & o sure grip 

i from the plostic costed 
\ handles Length 100mm 
\t-3566 $3.75

$5”t

TUNING GANG
------WORTH $5.95 
" ▼ " w ALONE !!!!

This SCOOP PURCHASE AM tuner module wes used in a complete 
AM tuner that sold for $58!!!!!
The unit requires only 8V DC power supply end will drive most stereo 
amplifiers to full output It con olso be used os a portable if 
connected to a small amplifier The ferrite rod antenno is mounted 
onboord for ease of installation in a case. Frequency ronge ol 546 
1653kHz and a sensitivity of 100uV (100% modulation) - top 
features at a YOU REAP THE BENEFIT price! F 4612

MINI DIL 
SWITCH

8 x SPST switches mounted in a 
single Dll package Ideal for circuits 

re parameters may need alter- 
n Ideal for PCB mounting

CatS-1608 $2.75
ALSO AVAILABLE
4 pin version of above But 
you’d better hurry: stocks 
of these are limited!
4-way Cat S-1604 $185

RECTANGULAR 
LEDS!

Gtve’yout projects that 
real pro look with these 
smart rectangular leds 
Available tn red ot green

GREÍN
Cat I 4040 Cat 7 4042 I 

65C each 
(55C each for 10 or more)!

PROFESSIONAL 
PANEL METERS

Top quality type MRA 45B meter* that will 
enhance any project requiring a meter Overall 
size: 58(w)x52(h)mm Hole required 44mm

\ VU • (OdB ImW into 
.A 600ohms)-1000ohms 

o ONLY $6.90 
■" 0 ■ 1mA ■ 120 ohms

Q20I0$8.50 each
0 * 5A DC * 3 ohm shunt 

Q-2030 $8.50 each

■ COMBINATION 
PL1ER

■ Sliding type jaw. for firm 
■ and positive grip. Every 
g tool box should have one 
m Length 150mm

SLANT EDGE 5 
NIPPER
Box joint construction g 
for absolute rigidity g 
Ideal for all electronic m 
and electrical use.
Length 125mm.

T 3280 $3.00
T-3210

$5«
$5.75

34 RANGE 
MULTITESTER
A must for the serious electronics enthusiast's workbench is the 
multitester NOT just any multitester BUT the Dick Smith 
combined multimeter end transistor tester • 100kohms/V« 
34 ranges • DCV Irom 0 5 to 1000V • ACV horn 5 to 1000V • 
AC current 10A O DC current from 10uA to 10A • Resistance 
from 20 ohms to 200k (centre scale) • Decibels -10 to +62dB

PRECISION 
PHILIPS 4pce 
SET.
Precision machined for 
use with dress Philips 
screws, i.e. front penel 
work.
Sizes: 0.1. 1 (large) & 2
T-4355 $3.95

• Transistor h, 
• Includes test 
Q 1136

i 0 500. Irn 0-50uA • Protected movement 
st leads, batteries and manual

OMRON DPDT PCB 
RELAY

W lNC** Ct.»7IM

Ideal for all of those bits h pieces' laying around on yout 
workbench Large case (H-25960) has two tiers of trays plus 
one extra deep tray (size overall 290(l)x220(w)x45(d)mm) The 
smaller case (H*2594) has one tier of two lift out troys (size 
overall: 255(l)x186(w)x40(d)mm)

PARTS/

H-2596
H-2594

$16.95 
$12.95

Just look at this superb relay bargain 
- rated at 12V DC with a coil resist 
ance of 290 ohms and a massive 
0.4A contact rating Mounts directly 
onto the PC board • ideal for modern 
circuits requiring a small relay

LCD 3*/i DIGIT PANEL 
METER EVALUATION

KlT^^. . )
ICL7I06FVKU LxL
•rx LCD Dtsjtlavs ’

This evaluation kit contains the ICl 7106 monolithic chip and is 
presented so that you can make up a very accurate digital 
voltmeter with automatic zero connection and automatic polarity 
KIT CONTAINS ■ PC board & hardware ■ A/D converter ■ 
LCD display ■ Resistors ■ Capacitors ■ Wiring diagram ■ 
Application notes ■ Oata sheet K-3450



HUGE SCOOP PURCHASE!
Dick's done it again - and you reap the benefit.
Yes! Every hobbyist should have some of these incredible 
bargain electrolytic capacitors in his 'junk box'
Famous 'Rubycon' brand. 50 volt electrolytics ideal for 
power supplies and a host of other uses in your choice of 
2200uF or 3300uF sizes Over 75% off normal selling 
prices!
Brand new, prime spec devices - stock purchase / 

from AWA... Manufacturers please note! L

Í SAVE OVER $10!
• REAR WIPER KIT

¡LOOK!
■ 4PDT RELAY WITHJ 12 VOLT COIL:

Normal price for these £ ' 
| handy relays would be 3

2200uF 50 volt: Cat R-4575
3300uF 50 volt: Cat R-4577

40c ea (10 up 30c ea) 
60c ea (10 up 50c ea)

Grab a few before stock* run out! At this 
price you’d be mad not to!

IC SOCKETS
leap down in price!

Save with Dick Smith bulk buying power 
we've sloshed the price of our most popular 
IC sockets by up to 25%! Don't miss out 
8 pin mini dip: Cat P 4080 was 40c each 
Save 25% NOW ONLY 3OC ea! 
14 pin DIL Cot P-4140 Were selling for 
40c NOW ONLY 35C EACH!

WHO WANTS A WHISTLE?
Certainly not you if you are trying to listen to a 
tuner - and all you are getting is whistles from 
other stations!
The cure: build a Dick
Smith Whistle filter
and Install it in your r-X'^'X, 
tuner. Easy to build, _ ^X

effectively removes
inter-station whistles. x xV W* / /

«19” w^z
Cot K-3496 \y

FITS 99.9% OF TUNERS!

SAVE $20.00 ON 
TAPE READERS!
Be quick! Eaiy-to- 
build piper tope

computer enthus­
iasts. Hurry!
NOW

Cat K-3466

NEW! The best 
metal detectors 
IN THE WORLD
Yes - in response to YOUR requests, we 
now stock what we believe to be the finest 
gold and precious metal detectors available 
anywhere in the world: WHITE’S, superb 
USA manufactured treasure hunters The 
results speak for themselves - and with 
the price of gold these days (approx S300 
per ounce!) you could easily pay for one of 
these on your first trip out with a little luck!

CONVERT YOUR GUITAR 
TO ELECTRIC!
Yes. it's so easy to convert your 
ecoustic guitar to electric type - ^Z 
then you can play it through an 
amplifier. Just clips onto the — 
sound boord. plug it into on amp Cat F 3080 
lifier and away you go! Has its A w E 
own volume control, too 
Works with any amp! W

.ft Here s a bargain that will promote safer 
♦ driving, too a rear window wiper kit for 
Jcars vans ot wagons Easy to install. 
£easy to use And now save oyer $10 on __ 
♦ this bargain1 Hurry stocks won t last! fl bulk purchase from an 

♦ H Australian manufacturer

ax —_
s2950

NEW KITS
(and new kit components)

Remember parts for most kits in most of the electronic magazines are normal stock lines 
So even if a kit isn’t listed, we may be able to help you anyway Call in and ask us*

PLAYMASTER STEREO EQUALIZER (See May EA)

H stock Brand new. prime 
■ spec relays, already with 
H wiring loom attached (but 
H never used) Be quick for

Yes! Another superb bulk buy from Dick 
g saving you SSSSS!

VALUE!
For computer enthusiasts, experimenters 
This calaculaior keyboard kit with a 
host of uses comes complete with 
screws. PC board, all keys and spring 
pad Ideal fot combination locks, alaim

NEW! NEW!DICK SMITH CASSETTESHAVE BEEN UPGRADED
Yes. New packaging,
- a better cessette all 'round! Try a couple 
against your usual cassettes and you'll be 
pleasantly surprised And just look at our extra­
value plus prices
C6OLN Cat C-3350 $1.50 ea (10 up SI 00) 
C90LN Cat C 3352 $2.00 ea (10 up S1 20) 
C90UD CatC-3354 $2.75 ea (10 up $1 90)

LINEAR APPLICATIONS H BOOK 
A mine of information for the engineer, design lab 
or hobbyist Hundreds of circuits (including values) 
for popular NS linear IC's Great reference book1

S695

watch this space*OUT WHAT you M*-® 

Each month all of our stores SC° 

oulstaod.ng specral „h,ch 
BELOW COST NB c„ , 

store stocks
Don t miss out’

LAST MONTH:

COLORAY TV ANTENNA 

W” 534 50 S15 2o

SAVING 
$19.30

$42500
Model S000D: The best!

This is the one with exclusive ground exclusion 
balance' detection system Incredibly sensitive to 
you can even use it io water (search head is water­

proof) Thousends of these are in use throughout the world

have to pay a little more White's 50000 is extremely good 
velue for money Cat X-1070
OTHER WHITE S MODELS AVAILABLE
Model CG3 - Beachcomber
Ideal for beach treasure hunting 01 low-level detection
Cet X-1066 Rec Retail: $166 00 Our price $89.00

Model 1DB for the semi professionol 
And look ot our velue price Recommended reteil $177 00;
Cal X 1068 $109.00

Make PROFESSIONAL 
panelsand labels.
Using the incredible Scotchcal " process, 
anyone, even you. can make top quality 
aluminium front panels at home with no 
special equipment Give your projects a 
really professional look - easily and at low 
cost Try Scotchcal ' you'll like it

ALUMINIUM SHEET: Your choice ot red 
or black. Pre-coated 0 13mm self-adhesive aluminium 
with ultra-violet sensitive emulsion Expose through 
suitable film (negetive or positive) and you will have a 
negative of original once developed A sheet of 
polyester base material is included with each aluminium

DEVELOPER: Suits both aluminium sheet 
and exposure film, simply wipe over with cotton wool 
That's all! Enough developer to process many sheets 
of Scotchcal products Cat H-5696 $1.00

RED: Cat H-5692 BLACK: Cat H 5694 
250 x 300mm sheet only $6.00 each 
EXPOSURE FILM:Clear plastic base with 
orange UV sensitive emulsion, idea for making 
negatives from original art Exposes in similar way to 
aluminium, same developer Also supplied with sheet 
of polyester base material for you to do your artwork 
on 250mm x 300mm sheet Cat H 5690 $3.90

Complete kit including instructions 
UA4136 Quad Op Amps
PC Boards (set of 3 high quality boards।
Slider pots
Knobs to suit shder pots

Cat K-35OO
Cat Z-6105
Cat H-8360
Cat R-1980
Cat H-3782

S99 50 
S1.95 
$1295 
85C 
50c

9kHz WHISTLE FILTER FOR TUNERS (See Feb EA)
Complete kit. including instructions Cat K-3496 $19 75

(SEE MORE DETAILS ON OPPOSITE SIDE OF THIS PAGE)

INTERSIL LCD EVALUATION KIT (See Feb EA)
(As used in EA digital voltmeter) Cat K-3450 $39 50
(See bottom of opposite page for more information on this product)

RF IMPEDANCE BRIDGE (See August EA)
All items in this project are normal stock lines Not produced as a kit.

MICROWAVE OVEN LEAKAGE DETECTOR (See July ETI)
Printed Circuit Board Cat H-8619
5082-2800 Schottky Hot Carrier Diode Cat Z-3230 
All other components are normal stock lines.

Printed Circuit Board
50Hz HUM FILTER (See July ETI)

Cat H-8621

$1.95
$2 90

$2 50

LCD 
CLOCK

MODULE ACCUERACVrB

Scoop purchase1 Time 
b date modules, xieau 
for phone timers / 
Liquid xtal dtsp I 
buy direct from the I 
importer and save T 
Battery included' 
Incredible value

I DON’T SHOUT:
INTERCOM INSTEAD!

Install a Dick Smith intercom and save energy yours! 
Why shout from room to room, or get up end weste 
precious time when you con install an intercom and have 
instent commumcetion wherever you went it! Ideal!

2 station to 5 station sets 
Think of how a professional qulaity intercom 
system can help YOU - in business, in the 
home, factories, etc etc Far cheaper than 
installing a PABX system - and just as useful 
Features:
• Hands Free' reply from any station
• Wall or desk mounting
• Up to 300m range between units
• Inbuilt batteries or external 6V DC power 
• Quality switches that won t get noisy with 
TC-3 master (as dius)
Up to 3 station system. illlllllllllllli
used in conjunction with |l|]|l|i|i||||||||
TC-PR remote unit.
Cat F 1230 $35.00
TC-PR (remote unit)
Use with master units TC-3 I -
&TC4M Mdstets can call I

remotes
call one another
Cal F-1201 $12.50
TC-4M 5 station master 
Up to 5 all master* stations 
when used with other TC- 
4M s, or can be used with 
TC-3 s for mastei/slave 
Has privacy switch, too 
Cat F 1240 $45.00

S35°° ea.
(Or only $28.00 
each for five or 

more units.

OOPS!
Last month we advertised push-button 
telephone diallers to convert conventional 
rotary telephones to push-button operation 
Unfortunately, they proved so popular stocks 
were sold out before the advert appeared!
Now for the good news:
They're back in stock (or at least they were 
when this advert went to press! So if you 
missed out last time, hurry in before they run 
out again! Cat X-1176 Only $49.95

DICK SMITH ELECTRONICS
NSW 125 York Street.

147 Hume Highway.
162 Pacific Highway.
30 Grose Street.

SYDNEY 
CHULLORA 
GORE HILL.

Phone 290 3377
Phone 642 8922
Phone 439 5311

ACT 96-98 Gladstone Street.

INCREDIBLE KIT 
BREAKTHROUGH
An induction balance (discriminator) metal detector 
now available in kit form at a bargain price!
Yes! It's been a long time coming, but it was worth the wait! This 
incredible induction balance detector is the equivalent of 
detectors in the hundreds-of-dollars price bracket And you can 
make one of these for less than fifty dollars!
All electronic components, meter, box. coil wire. etc. supplied: all 
you supply is some dowell foi the shaft and a former for the coil 
Presto! A quality metal detector - ready to find you a fortune
Complete kit (as described)

ONLY

Cat K 3100

$355®
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.

A&M 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
Coastal Electronics
43 Vulcan Street, Moruya NSW Ph 742 545
Crystal TV Rentals Pty Ltd
66 Crystal Street, Broken Hill NSW Ph 6897
Delta Electrix
67 Queen Street. Ayr. Nth Qld Ph 831 357
Elektron 2000
44 Brown Road. Broadmeadow. Newcastle NSW Ph 691 222
Fred R Hayes Electrical
28 Station Street. Bowral NSW Ph 611 861
D & M Harrington,
6/1 Machinery Drive, Tweed Heads South. NSW. Ph 364 589
Hutchesson’s Communications
6 Elizabeth Street, Mt Gambier SA. Ph 256 404
Keller Electronics
218 Adelaide Street. Maryborough, Qld. Ph 214 559
Lismore Kitronics
Cnr Magellan St Et Bruxner Hwy. Lismore NSW Ph 214 137
M&W Electronics
48 McNamara Street. Orange NSW. Ph 626 491
Power & Sound
147 Argyle Street. Traralgon. Vic. Ph 743 638
Stevens Electrical
135 Goldsmith Street. Mackay. Qld. Ph 511 723
Sumner Electronics
95 Mitchell Street. Bendigo. Vic. Ph 431 977
Sound Components
78 Brisbane Street. Tamworth NSW. Ph 661 363
Tomorrow’s Electronics and Hi Fi
68 William Street. Gosford NSW Ph 247 246
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
Wellington Electrical Services
110 Lee Street. Wellington NSW Ph 325

banhcord

welcome here
Phone 80 4944^
Phone 67 9834
Phone 428 1614
Phone 391 6233 
Phone 212 1962
Phone 328 6944

FYSHWICK 
MELBOURNE 
RICHMOND 
BURANDA 
ADELAIDE 
PERTH

SHOPS OPEN SAM to 5 30PM 
(Saturday: 9am till 12 noon) 
BRISBANE: Half hour uriier. 
ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY 

___________________ ____________________________ RE-SELLERS OF DICK SMITH
MAIL ORDER CENTRE; PO Box M7. CROWS NEST NSW 2069. Ph 439 5311. PACK it POST EXTRA. PRODUCTS IN MOST AREAS OF AUSTRALIA.

PARRAMATTA. Phone 683 1133
263 Keira Street, WOLLONGONG Opening soon

VIC
QLD 

SA 
WA

399 
656
166 
203 
414

EXCEPT WHERE NOTED. ALL ITEMS SHOWN IN STOCK AT PRICES

Lonsdale Street. 
Bridge Road. 
Logan Road. 
Wright Street. 
William Street.



SPACE
SHUTTLE

America's Space Shuttle is about to open up a new era in mann­
ed space flight. As big as a DC-9 jetliner, the Shuttle will blast off 
vertically and, at the completion of a mission, will return to Earth 
and land like an airplane.
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countdown
to a 198
launch

America's Space Shuttle, dubbed by 
NASA as the "space transportation 
system of the next decade", will fly in 
space early next year. This follows the 
successful completion of a series of 
low-altitude flight tests to verify the 
aerodynamic and flight control 
characteristics of the first Shuttle Or­
biter, named "Enterprise".

With the Space Shuttle, the rather 
large stable of launch vehicles in use to­
day — both civilian and military — will 
be greatly reduced. The Shuttle will be 
used to place almost all satellites from 
Western countries into orbit and, more 
importantly, it will have the capability 
to retrieve malfunctioning satellites and 
repair them in orbit or return them to 
Earth. This capability assumes particular 
importance with the predicted growing 
future requirements for additional 
weather, Earth resources, communica­
tions and navigational satellites.

No longer will it be necessary to write 
off a multi-million-dollar satellite due 
to a malfunction following launch.

The Space Shuttle will also be 
capable of carrying the European 
Spacelab into orbit. Spacelab, carried in 
the Shuttle cargo bay, provides a 
shirtsleeve, pressurized environment 
for scientific and technical investigators 
to work in space. Airlocks and a pallet 
external to the pressurized area will be 
available for experiments that require 
direct access to the space environment.

For lunar and planetary missions, the 
Shuttle will be capable of carrying 
rocket stages into Earth orbit. These 
stages will be able to propel probes and 
satellites into outer space, or can be 
used to place satellites into high 
geosynchronous orbits.

The Space Shuttle flight system is 
composed of three main elements — 
the Orbiter, two solid rocket boosters, 
and an external fuel tank which feeds 
the Orbiter's three engines.

The Orbiter, workhorse of the Space 
Shuttle program, is designed to be used 
a minimum of 100 times. It is as big as a 
commercial jetliner (DC-9); its empty 
weight is 68,000kg; it is 37.2m in length; 
and it has a wingspan of 23.8m.

Orbiter ‘Enterprise’ on the launching pad

The Orbiter is attached to the back of 
the fuel tank and the solid boosters are 
attached to each side of this external 
tank. The solid boosters will be 
recovered and reused, but the external 
tank will be permanently discarded 
after the propellant is depleted.

The Orbiter's three-level, pressuriz­
ed crew compartment will normally 
carry a crew of three or four, but can 
accommodate up to ten persons under 
emergency rescue conditions. The up­
per section is the flight deck, which 
contains seating for four crew 
members, two sets of forward-facing 
controls, and three other control 
stations used for various handling and 
monitoring tasks in relation to the pay­

load, or cargo.
Passenger seating and living areas are 

located in the mid-section. The lower 
section houses environmental control 
equipment.

Lift-off of the Space Shuttle is similar 
to that of a conventional launch vehi­
cle.

The solid rocket boosters and main 
engines of the Orbiter are activated 
simultaneously at lift-off to provide the 
powerful thrust necessary for initial as­
cent. The boosters burn for two 
minutes, and at an altitude of about 45 
kilometres are separated from the Or­
biter and external tank by 16 separation 
rockets.

The boosters descend on parachutes
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Space Shuttle: the new era In space exploration

Shuttle Orbiter 0V102 "Columbia" atop a 747 transport plane, Kennedy Space Center, March 24, 1979.

and land in the ocean about 280km 
from the launch site, where they are 
recovered by ship.

Meanwhile, the Orbiter's three main 
propulsion engines continue to burn 
for another six minutes or so, after 
which time the propellant in the exter­
nal tank is expended and the tank falls 
to the ocean after separation from the 
Orbiter. After tank separation, the Or­
bital Maneuvering Subsystem (OMS), 
which incorporates two rocket engines, 
takes over to provide thrust for orbit in­
sertion and circularization at a height of 

about 250km.
A modified Boeing 747 Shuttle 

Carrier Aircraft (SCA) was used as a 
ferry aircraft and airborne launch plat­
form for the Orbiter test flights. For 
"Enterprise", the first flight came on 
August 12, 1977. The flight lasted just 
over five minutes, and ended with a 
successful touchdown on the 4570- 
metre long paved runway at Edwards 
Air Force Base, California.

"Enterprise" won't be the first Shut­
tle Orbiter to fly in space however, 
despite being the first built. That 

honour will go to the Shuttle Orbiter 
"Columbia", the second such vehicle 
to be built. In all, six "orbital flight 
tests" are scheduled to demonstrate 
the Orbiter's capabilities in Earth orbit 
before the start of Shuttle operational 
flights.

Provided there are no last minute 
hold-ups "Columbia", with astronauts 
John Young and Bob Crippen on 
board, should blast off from the 
Kennedy Space Centre, Florida, early in 
1980. That blast off will initiate a new 
era in manned space travel. $

Above is a general view of the control room at the Johnson 
Space Center, Houston, Texas. Launch will be from the 
Kennedy Space Center in Florida.

First flight "Columbia" crewmen Robert L. Crippen (right) 
and )ohn W. Young during a simulated flight at tne Johnson 
Space Center, Houston, Texas.
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Conducted by Neville Williams

3D: IT’S A QUESTION
OF WHAT YOU MEAN
Predictably, our discussion of 3D television in the 
June issue, caused a fair amount of comment 
but, to date, none of it has undermined what we 
said in that issue. It has tended, rather, to confirm 
our classification of 3D television as a technical 
teaser, but a commercial proposition that has yet 
to be demonstrated.

One reader did, in fact, set out to 
contradict conventional theory and 
treated himself to a mental image of 
our "technically orientated staff" 
simultaneously inhaling their guffaws 
and swallowing their pride. I admit that 
it might have been a sight to behold but 
it didn't happen.

Just before quoting the letter, it is 
necessary to point up a problem of 
semantics, which has emerged.

In the original article, we attached to 
the term "3D" traditional connotations 
derived from the classical stereoscope, 
from a large body of literature, and 
from widely publicised 3D films which 
provided complementary images. It 
was also the term used to describe ex­
perimental transmissions on Italian 
television in 1978, referred to later in 
this article. (See "Wireless World", May 
1979, p 73). We suggested "depth 
enhancement" as a more appropriate 
term to describe approaches which did 
not provide complementary images.

Another school of thought prefers 
"3D" as a general term, applicable to 
any method which seeks to increase the 
subjective perception of depth. The 
complementary image technique is one 
such method which can be distinguish­
ed, if necessary, by the term 
"stereoscopy. (I hate to admit it but 
there's currently a good deal of support 
for this opinion!)

A third, and emerging, group insists 
that the only truly three-dimensional 
(3D) technique is one which can 
produce an image able to change its 
perspective with movement of the

observer — in short, holography. The 
fact that holography is, as yet, in a 
Crimitive stage of development is 

eside the point.
So take your pick but be prepared to 

find, not only those who insist on cer­
tain definitions, but others who freely 
intermix them!

In the meantime, here's the letter to 
which we referred earlier:

BUT IS IT A FACT?
In your article you say, "Behind such 

a reaction is a question of fundamen­
tals, rather than mere technical bias of 
rigidity. Human stereoscopic vision 
relies on the fact that our eyes are 
separated by 7 or 8cm, so that each 
receives a slightly different version of 
the object or scene being viewed."

But is this a fact? In a few seconds 
one can check whether it is true or 
false. Close one eye and what 
difference do yOu notice? Certainly no 
diminution of the third dimension. 
There is a noticeable reduction in the 
width of the visual field, but that is all.

Having to work with one eye ban- ' 
daged for several days, due to an acci­
dent, I found the only handicap was 
this reduction in the width of field, not 
the loss of depth or 3D. It would seem

the slight "range finder" effect was 
quickly compensated for by the brain.

To my way of thinking the idea of 
juggling with the mixed "in and out" 
focussing detracts rather than assists the 
3D in the final product. I have in front 
of me some very good examples of 
Swiss photography on a calendar. They 
are sharply focussed to about 75% of 
their depth; mountain and town scenes 
in colour. Looking at any one of these 
with one eye at approximately the same 
distance as the focal length of the tak­
ing camera — also angle — the 3D is 
there without question. That is for me, 
of course. With two eyes my result is 
about three quarters of the excellence 
of one.

My first aquaintance with this 
method was about 50 years ago. Swain's 
in Pitt Street, near the GPO had many 
fine large tinted and B&W photos on 
show. In front of one particularly good 
shot of a desert scene, was a notice en­
joining one to do just this, with quite 
astounding results. It was a talking 
point in the city and papers for some 
time.

After chatting to numbers of people, 
I have come to the conclusion that the 
ability, or whatever one would call it, 
varies with different people.

This brings another factor into the
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discussion. Scientists working in the 
field of optical ability in young babies 
state that at an early age, the world 
appears to them in two dimensions on­
ly; and it's only with the gradual ac­
cumulation of experience that they 
gradually teach themselves there is 
such a thing as depth or distance 
between them and the different objects 
around them. This raises the question 
again: do individuals differ in the skill 
they have gained from this period in 
their lives?

It seems to me, that whether the 
scene is scanned with one or more 
lenses, each one receives the required 
amount of data, including 3D to be 
processed by the brain to assemble a 
complete 1, 2, 3D picture. The finished 
result, I suggest, depends largely on the 
quality and training of brain and mind 
of the observer.

I.B. (Port Macquarie, NSW).

In so lightly dismissing the differen­
tial images received by separate eyes or 
separate lenses, I.B. puts himself at 
odds with a mass of accumulated 
theory and practice. A paper in "Scien­
tific American" (July 1979, p 143) notes 
that the importance of differential im­
ages was appreciated at least as far back 
as Leonardo da Vinci. Much later, it was 
the subject of a pioneering scientific 
submission to the Royal Society in 1838 
by British physicist Sir Charles 
Wheatstone. Research, continuing to 
the present time, is revealing how the 
brain can process two "flat" retinal im­
ages to deduce depth information from 
the disparity between them.

I .B. can defend his point of view to 
the extent that he wants to, but his 
further observations about one-eyed 
vision do not contradict anything we 
said. In fact, one-eyed vision was one of 
several matters which we consciously 
omitted from the discussion to con­
serve space.

While our Forum article attached the 
accepted importance to complemen­
tary images, it also laid a lot of stress on 
what we called "other clues"; some of 
them were specifically mentioned in 
the first paragraph on page 26 of the 
June issue. They, too, have received a 
fair amount of coverage in the 
literature, including recent studies of 
speed and distance information ap­
parently deduced from the changing 
size and position of images on the 
retina.

In ordinary real-life situations, all the 
visual clues concurr, to give an unam­
biguous impression of distance (3D): 

According to a report in "New Scientist”, British patent application 2 000 
605, on behalf of Sony, describes a refinement of the Pulfrich effect. The 
viewer wears spectacles with differently polarised lenses: plus and minus 45 
degrees from vertical. A filter in front of the TV screen changes polarisation 
at the field rate, in response to signals included in the transmission. The im­
ages are processed at the station to take advantage of Pulfrich effect, which 
gives a dimensional sensation based on image movement. The 3D effect 
would therefore be controlled rather than random. Viewers without 3D 
facilities see a normal picture, because the system does not involve differen­
tial images.

ocular convergence, focus, size, 
perspective, shadowing, colour satura­
tion, etc.

A "purist" 3D visual re-creation 
would seek to satisfy all the criteria 
and, the closer the exercise got to the 
ideal, the more convincing would be 
the 3D illusion.

A normal photograph, a magazine il­
lustration, a poster, a photographic 
enlargement or a painting all have the 
potential to suggest or emphasise 
depth by exploiting what we referred 
to in June as "other clues".

However, when one views any such 
presentation in the ordinary way, the 
visual clues do not concurr. Certain 
properties in the picture may, indeed, 
suggest and emphasise depth, but 
ocular focus and convergence (par­
ticularly the latter) insist that you are 
looking at a plane surface so many 
metres (or centimetres) away!

Now cover one eye and what 
happens? There is no convergence and 
the observer is robbed of a vital facility 
in judging distance. Thus deprived, 
he/she is more responsive to "other 
clues" in the picture. The impression of 
depth may appear to be ennanced.

Having observed the effect many 
times myself, I believe it's as simple as 
that. But it is important to realise that it 
is not a means of simulating 3D but, 
rather, an action which curtails one's 
ability to judge what is not 3D! There's 
an important distinction between the 
two.

Which brings me logically to certain 
points, mentioned earlier, as having 
been omitted from the June article. The 
first is simply a repetition of what I have 
just said:
• It is possible to enhance the ap­
parent depth of some pictures by 
covering one eye. (The Airforce scene 
on our July cover is an excellent ex­
ample). As a way of looking at things: 
interesting but unacceptable, personal­
ly and socially.
• When a scene is large enough and 
far enough away (eg in a wide-screen 
cinema) convergence and focus are 
both approaching "infinity", offering 
less contradiction to the "other clues". 
It is for this reason that some wide­
screen scenes, viewed normally, con­
vey a auite startling sense of depth, par­
ticularly with movement of the image. 
Whether the average cinema audience 
would respond to further depth 
enhancement may be open to debate.
• When viewing 3D movies, this writer
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FORUM: 3D — a question of what you mean

has always been conscious of the plane 
of the screen, as revealed by unen­
coded light resulting from grain and 
other imperfections in the system. The 
visual effect is of action taking place 
either behind or in front of a slightly 
opaque glass window. This could be a 
basic weakness of double-image 3D.

I agree with I.B. that effects like these 
are highly subjective, as witnessed by 
the fact that they have been the subject 
of argument (sorry, discussion) 
between my confrere Phil Watson and 
myself. In fact, I can foresee that these 
observations will signal another round!

Sufficient to say that the "Scientific 
American" article mentioned earlier 
noted how the loss of one eye is a 
serious handicap to some; others have 
been able to carry right on with exac­
ting tasks requiring precise judgement 
of both distance and relative speed. 
They quote Wiley Post, the well-Known 
aviator, who carried right on flying and 
landing aircraft, relying only on 
monocular faculties.

Following publication of the report 
which triggered our own June article, 
Mr Keith Ring of Elsternwick, Vic, 
wrote to "Tne Age" newspaper 
suggesting that one didn't need a lot of 
paraphernalia to see 3D television. He 
said that the London "Sunday Times" 
had suggested to its readers that they 
try watching TV while wearing a pair of 
ordinary sunglasses from whicn one 
lens had been removed. Mr Ring said 
that it took a few minutes for the eyes 
to adjust but the 3D effect was certainly 
apparent, particularly with action on 
the screen.

Commenting on this, Philip Adams, 
the leading proponent of 3D in 
Australian TV, identified the "Sunday 
Times" suggestion as the "Pulfrich 
effect". He said that it "works by caus­
ing a temporal displacement between 
the two halves of the brain"; further, it 
was apparent only when there was 
movement on the screen, in a par­
ticular direction to suit the viewing 
situation. With action in the reverse 
direction "you get inside-out 3D — a 
giddying and unpleasant situation".

I'll take Philip Adam's word for it but 
I think it probably boils down to what 
we were talking about earlier: just one 
more way of defeating or confusing 
that in-built convergence or "range­
finder" facility we have, which insists 
that flat pictures are what they are — 
other evidence notwithstanding!

On the subject of "stereoscopic" 3D 
television, two recent experiments 
have been brought to my notice.

During several Sunday evenings, last 
year, a number of 5-minute 3D telecasts 
were arranged by RAI, the State Broad­
casting Company of Italy.

The report is not very clear but, ap­
parently, mirror optics in front of a 

standard television colour camera 
provided complementary images of the 
scene intercepted from points 8cm 
apart. Each image involved a different 
portion of the spectrum so that, by 
wearing spectacles with corresponding 
filters, home viewers were able to dis­
cern the two separate images which, 
between them, presumably contained 
the full range of hues. This was the basis 
of one speculation on page 26 of the 
June issue.

The second method was outlined to 
me in a fairly lengthy telephone con­
servation. The caller indicated that he 
had been researching a system, both in- 
Justralia and overseas, which depended 
on liquid crystal type polarising filters.

At the transmitting end, complemen­
tary images would be produced by twin 
cameras or twin optics, and selected on 
a field by field basis by liquid crystal 
filters, modulated at the frame rate. The 
transmitter would thus radiate 
left/right views on alternate fields.

At the receiving end, a large filter 
would cover the screen and, being 
again modulated at the frame rate, 
would polarise each successive field 
vertical and horizontal. The viewer 
would wear polarised spectacles and 
would therefore see separate full 
colour images, hopefully in exact syn­

VIDEO TECHNICS
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COLOUR TV MONITOR KIT 
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3 HOURS VCR VIEWING
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3 operation simplicity. Video head and 
azimuth recording system: key to perfect pic­
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"M" loading system, low 35 watts power 
consumption
Units available — Sony, Philips, National, etc.
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Sony, Akai and JVC Colour and BW Por­
topacks We have several BW Portopacks trad­
ed on colour sets. Also agents for JVC. 
National. Sony and Nec Umatic equipment. All 
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available New and used equipment Trade and 
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Super 8 to Video Tape Colour receiver monitor con­
version kit specially designed to suit variety of 
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chronisation with the left/right images
from the transmitter.

The caller said that the idea was not 
new but has not been exploited to date, 
because, the switching time of suitable 
liquid crystal filters has been much too 
long. He claims to have solved this 
problem to the point where the 
scheme can now be fully developed.

He admitted that the picture would 
be non-compatible — fuzzy for those 
not fitted up for 3D reception, but his 
enthusiasm for 3D television was un­
bounded. Look at the huge acceptance 
of television itself and the universal 
acceptance of colour.

Provide true 3D and history would be 
repeated — by simple analogy.

I countered with: "Look at the huge 
acceptance of mono records and the 
universal acceptance of stereo. What 
happened to quadraphonic?"

Er, well . . .
I doubt that either had convinced the 

other!
One last point: A paragraph in the 

British "Television" magazine for July 
1979 indicated that Philips have been 
researching three dimensional colour 
TV at their Eindhoven laboratories. It is 
a long-term project, however, based on 
the assumption that the practical in­
troduction of such a system — if at all — 
would be ten years away. It may be 
coupled with other basic im­
provements such as an increase in the 
number of lines, higher definition, etc, 
which could well involve a change in 
basic transmission standards.

VIDEO MOVIES 
FULL LENGTH FEATURES - 
MANY TITLES AVAILABLE 
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SPECIAL
UNIVERSAL TV VIDEO MONITOR
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QUALITY BNC SOCKET, CAN BE SWITCHED 
OVER AS TV RECEIVER $149 00

SPECIAL CLOCK TIMERS
Can be set to switch equipment up to 4 days 
ahead.

accurate to a second 
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The Nakamichi "Regulars"
• Dolby Noise Reduction System
• Separate Bias and Eq Selectors
• Defeatable MPX Filter
• Tape-start Memory
• Built-in 400 Hz Test Tone
• Front Panel Access to Rec Cal and Bias
• 47 dB-range Peak Level Meters
• Full IC Logic w/Total Tape-end Shutoff
• High-output Headphone Amplifier

The Transport
The 580's Diffused-Resonance transport is 
basically a 2-motor system: one phase-locked- 
loop DC servomotor drives the flywheels/ 
capstans, and a second DC motor is used for the 
fast-wind functions. There is, however, a third 
motor in the 580’s transport; it replaces the 
solenoid which is commonly used in logic- 
controlled transports. The use of a motor to 
govern head assembly movement makes the 580 
an extremely quiet machine. More importantly, 
head insertion is far more gentle than with 
solenoids, so critical alignments are less likely 

to be disturbed.

The Features
The 580 is designed with a thoughtful selection 
of features which make the deck more con- 
venient and enjoyable to use.

Motor-Controlled Head Assembly 

The Direct Flux Erase Head 

The Crystalloy SuperHead 

Pause/Cue Feature 

Timer Operation 

Remote Control

Nakamichi 580
2 Head Cassette Deck

For additional information, direct all inquiries to:

««Bis»

Nakamichi 580
2 Head Cassette Deck

price.

These days, choosing the right cassette deck is at best a difficult task. With so many sizes, shapes 
and features it’s hard to tell which combination will best suit your needs. And, if you rightly place 
performance ahead of gadgets, the choice is no less difficult because there is as much fiction 
as there is fact in published specifications.
Unless you are a technical wizard; it is nigh impossible to make meaningful comparisons / 

on the basis of printed information alone. The answer, perhaps 
surprisingly, is Nakamichi who has uncovered new magnetic head 

technology, new transport technology and 
new electronic circuit design tech- .

। niques, all of which combine to make 
startling improvements in repro­
duction accuracy — improvements

which are not necessarily reflected 
in the published specifications

CONVOY INTERNATIONAL PTY. LTD.
4 Dowling Street, Woolloomooloo, N.S.W. 2011 
Telephone: (02) 358-2088. Telex: AA23111
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TRUE HIFI SOUND FROM A HALF-SPEED CASSETTE

In a recent brief visit to Sydney, Mr Eddie Nakamichi, President of 
the Nakamichi Corporation, demonstrated his company’s latest 
and most impressive advance in compact cassette technology — 
full, hifi music from a tape operating at a speed of less than 25mm 
(1 inch) per second.

Mr Nakamichi was accompanied on 
the visit by his company's Executive 
Director, Mr S. Takai. The units which 
they demonstrated came with them on 
the same plane — early production 
samples of equipment which will be 
available to Australian buyers within 
the next couple of months.

Those present at the hurriedly con­
vened gathering were mainly represen­
tatives of the technical press. Mr 
Nakamichi explained that, over and 
above making cosmetic and peripheral 
changes to compact cassette equip­
ment, Japanese manufacturers had had 
to make judgments on the long-term 
future of the audio cassette market. 
Their judgments had differed marked­
ly-

Some had accepted that the most 
effective way to revolutionise the 
cassette concept would be to sponsor 
an entirely new format based on stan­
dard W-inch tape operating at 
9.5cm/sec — twice the speed of the 
compact cassette. But the resulting 
"Elcaset" had failed to win a significant 
market share, partly because of cost 
and partly because it came on the scene 
too late. By the time it appeared, evolv­
ing tape and head technology had 
boosted the potential performance of 
the original and solidly entrenched 
compact cassette.

Another line of thought had been to 
produce cassette decks with a double­
speed option, which would offer an 
almost automatic improvement in fre­
quency response and signal/noise 
ratio, at the expense of reduced playing 
time and a doubling of tape costs. 
Quite a few manufacturers have 
offered decks with the double-speed 
option, responding mainly to pressure 
from the American market.

The wisdom of this particular move 
has been rendered questionable by the 
recent emergence of metal particle 
tape, which makes possible at least 
equivalent advantages without any in­

crease in tape speed. For the price of 
two premium-grade oxide coated 
cassettes, one could record the same 
program on a single metal-coated 
cassette, achieving similar quality at 
equivalent cost.

This seemed like a clear pointer to a 
yet further option.

Mr Nakamichi said that his company 
had been experimenting with metal 
particle tape for two years or more. 
During this time, manufacturers had 
been trying to solve the considerable 
problems of producing a tape that 
would be reliable and consistent. Par­
ticular difficulties had been en­
countered with drop-outs and oxidisa­

fr?m Nakamich' - Com II Noise Reduction System (top) 
Hon c0”™™0™1- top ranking cassette deck to provide 20dB noise reduc- 

? k Pre audl° sPeitrum- Superb new model 680 cassette deck im- 
hatfsoeed^^ PIY °X'de and metal COated tapes' and feat^es full or 
half speed operation, fluorescent metering, touch controls, and both Dolby and 
High Com II noise reduction. ’

tion, and this had required the 
development of a completely new 
binder. Manufacturers had also had to 
seek common ground in regard to 
magnetic properties.

Despite these hassles, Mr Nakamichi 
said that he had reached the conclusion 
that metal coated tape held the key to a 
whole new era in cassette technology. 
His company had decided, therefore, 
to concentrate on up-grading its 
already impressive technology relative 
to the existing cassette concept. In this 
way, Nakamichi customers would be 
able not only to exploit conventional 
oxide cassettes to the limit, but also to 
meet their most exacting further re-
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The ultimate weight watcher?
Perhaps not the first such move, 
but in what is possibly the most 
significant, Ortofon have recent­
ly announced an ultra light 
weight cartridge system for 
phono pickups.

More than 20 years ago, Ortofon 
introduced the plug-in headshell 
that spawned a virtual industry stan­
dard — a 4-pin bayonet fitting, with 
locking ring and cartridge mounting 
holes Vz-inch apart.

Ortofon admit that early headshell 
and cartridge combinations weighed 
something like 30 grams although, 
at the time, no one seemed to be 
overmuch worried. It certainly did 
not prevent them from becoming the 
first choice of many audiophiles.

Over the years, the original design 
has been fined down until it is now a 
mere skeleton of its former self in 
lightweight metal or plastic, 
although with the same bayonet plug 
and the same mounting holes. Car­
tridges, too. have lost weight, so that 
the original 30 grams has typically 
been cut by a figure of 2 or 3 times.

Ortofon engineers maintain, 
however, that these figures are still 
higher than desirable. They call for a 
corresponding counterweight and a 
sufficiently rigid and rugged support 
arm. The stylus assembly needs to 
be stiff enough to overcome the total 
resulting inertia if the head is to 
follow the irregularities of a typical 
record surface.

By further reducing the mass (and 
inertia) of the cartridge, headshell (if 
any), arm and counterweight, it 
would become possible to design 
for a higher stylus compliance, 
therefore better tracing capability of 
the groove modulation.

This is the thinking behind Or- 
tofon’s latest low-mass magnetic 
cartridges in which they have 
managed to trim the weight of the

basic cartridge to 2.6 grams, or 6.5 
grams all-up when mounted in the 
special droop-nose plug-in 
headshell, as illustrated. It is not 
hard to see where the name “Con­
corde” comes from!

The basic cartridges are 
designated Concorde 30 and Con­
corde 20. Both are conventional 
magnetic, as distinct from moving 
coil designs, and both can work 
straight into conventional phono in­
put systems presenting an im­
pedance of 47k ohms shunted by 
400pF.

Ortofon literature to hand men­
tions, altogether, four versions of the 
new cartridge, offering nude dia­
mond or tipped styli, which are user 
replaceable. The LM3OH and 
LM2OH are recommended for users 
equipped with a lightweight tonearm 
with built-in headshell, and capable 
of accommodating cartridges with 
very high compliance (35um/mN). 
The LM30 is for somewhat lower 
compliance situations (25um/mN) 
while the LM20 offers the lowest 
compliance of 15um/mN.

All the cartridges have a rated 
response of 20Hz to 20kHz and a 

Pictured here, considerably larger 
than normal size, the tiny new Or­
tofon lightweight heads can be 
plugged into a matching headshell 
(top) or arranged to mount in a con­
ventional lightweight type (bottom). 
Below is a still further option.

specimen curve for the LM30 is vir­
tually ruler-flat over this range. 
Channel separation in all cases is 
better than 25dB at 1kHz, backed up 
by impressive performance figures 
in other respects.

For further information on Ortofon 
cartridges: Harman Australian Pty 
Ltd, 271 Harbour Rd, Brookvale. Tel 
(02) 939 2922.

quirements with metal coated tape.
One objective was to achieve a 

reliable overall frequency response up 
to and beyond 20kHz, and this obvious­
ly called for still further work on heads.

To cope with the new metal-coated 
tape, the erase head needed to 
produce a much higher field and, if this 
were to be provided simply by an in­
crease in circulating current, head 
saturation and overheating would both 
become limiting factors. Nakamichi's 
answer has been to devise a different 
configuration for the magnetic circuit 
itself which has resulted, not only in 
adequate intensity for metal tape, but 

also a very deep erase (and hence near 
virgin-level noise) for re-used oxide 
tapes.

In the process, Nakamichi engineers 
also identified and tackled a problem of 
self-erasure — a tendency for very 
short wavelengths to undergo spon­
taneous partial erasure when transver­
sing the erase head gap, even when the 
head is not being activated. They were 
able to reduce tne effect to the point 
where it did not prejudice significantly 
the overall record/replay response.

Entirely separate heads have been 
provided for record and replay, with 
the record head also having been 

redesigned to cope with the higher bias 
and recording currents needed for 
metal particle tape.

In the replay head, the gap width has 
been reduced to 0.6um, requiring exac­
ting precision in fabrication and 
assembly. It also calls for extreme preci­
sion in setting and maintaining azimuth 
alignment of the record and playback 
heads — not just in the physical sense, 
but in terms of their respective 
magnetic imprints. Adjustment and test 
procedures are available for in-service 
checking of these factors.

As noted in our review of the model 
580 cassette deck (May 79 page 37)
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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 fully assembled PAS series plus the money­
saving PLK kitsets. 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. EZI 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 
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

. I—I 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

The power handling capacity is high and conservatively 
rated at 100W RMS, however, due to the high

Danish-built Peerless loudspeakers, Orthodynamic 
headphones and unique car speakers are imported by the 
sole Australian agents,

power is between 25-100W RMS. 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: BOI244

Name

I

Address

Postcode
I
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A new dynamic generation of 
Maxell tapes.

When Maxell announces an improvement in the quality of its 
tape, you can bet the improvement has to be pretty dynamic. In fact, 
we think our new generation has even gone beyond our own standards 
of superior sound reproduction.

Take our high level (CrO2) position tape — the UD-XL n. 
Maxell engineers have succeeded in expanding its dynamic range in the 
middle-low frequency range by 1 dB, while also pushing its sensitivity 
by 1 dB in the high frequency range. Then look at our normal position 
UD-XL I, UD and LN tapes — our engineers expanded the dynamic range 
at all frequency points, while also boosting output in the high frequency 
range. The new dynamic range, of course, allows for better music 
reproduction even for LN-type tapes.

On the UD-XL I and n, we also added an exclusive shell 
stabilizer for significantly improved tape running and track positioning.

One thing hasn’t changed on all Maxell tapes — our functional 
features like 4-function leader tape, replaceable index labels for UD-XL 
series tapes and Maxell’s through-production system - your guarantee of 
quality and superior sound reproduction.

Tape selector position UD-XL I. UD, LN: Normal position (Normal bias/120psec. EQ) 
UD-XL H: High level position (High level bias/70psec. EQ)

For details on all Maxell Recording Tape write to Available time length UD-XL I: 60, 90 min./UD-XL II: 60, 90 min, 
Maxell Advisory Service, P.O. Box 307, North Ryde, N.S.W. 2113 UD: 60, 90, 120 min./LN: 60, 90, 120 min.

Distributed by...

HAGEMEYER

WT126/79

maxed
simply excellent



Mr Eddie Nakamichi, President of 
Nakamichi Corporation, Japan.

Nakamichi have available a completely 
new tape transport system involving a 
control motor and two drive motors, 
with dual capstans operating with 
different speeds and diameters to en­
sure a spread rather than a concentra­
tion of mechanical resonances. This 
resulted in a measured wow and flutter 
figure for the model 580 of .07% — 
noted as the best figure encountered to 
date — and not a bad place to start 
from with a new model!

In seeking to optimise signal-noise 
ratio, Nakamichi engineers decided 
that while provision for Dolby-B was a 
commercial necessity, its potential for 
10dB improvement at the top end only 
fell far short of what could now be 
achieved. By comparison, dbx offers 
20dB across the whole spectrum but 
with the danger of some "breathing" 
due to control action, with music like 
that of the harpsichord and acoustic 
guitar.

Facing up to this problem, Nakamichi 
opted for the "Hi-Com" system of 
noise reduction on which they had 
been working for some time in associa­
tion with Telefunken of Germany. It is 
rather like dbx, in that it performs a 
linear 2:1 compression during record 
and an equivalent 2:1 expansion during 
replay. However, the circuitry has been 
concentrated into a special 
Telefunken-developed IC, which per­
mits a much faster response time to 
signal transients.

Nakamichi have gone one step 
further and divided the spectrum into 
upper and lower segments, each with 
its own Hi-Com processor. While 
retaining the effective 20dB improve­
ment in signal/noise ratio, their so- 
called "Hi-Com II" system makes it 
possible to better suit the response 
time to the frequency band, thereby 
virtually eliminating audible breathing.

At this juncture, Nakamichi 
engineers realised that they were look­
ing at a potential cassette deck which,

B&O MEASURING INSTRUMENTS

The G.R.D. Group Pty Ltd have an­
nounced the release in Australia of 
a range of Bang & Olufsen test in­
struments especially designed for 
testing and evaluating audio 
products. A brochure to hand il­
lustrates 18 different units, many of 
which are currently available for in­
spection.

Bang & Olufsen, better known in this 
country as B&O, have been active in the 
audio/hifi field for over fifty years and 
have been producing measuring in­
struments for about twenty years. 
However, to the average Australian hifi 
enthusiast, the B&O brand has for long 
been mentally associated with hifi com­
ponents having an almost unique 
slimline, Danish appearance.

B&O hifi components are still 
available, as intriguing as ever and, if 
we are to read the signs, will be the 
subject of increasing emphasis by the 
local distributors, the G.R.D. Group. 
They will be associated, amongst other 
items, with “Peerless” loudspeakers 
and headphones.

Pictured above is the B&O 
Wow/Fluttermeter WM1. Described as 
a "combined wow/flutter, drift and 
frequency analyser,” it operates within 
the range 1Hz to 316Hz, with inputs 
from 3mV to 10V and with a measure­
ment capability from 0.03% to 10%. It is 
referenced to a variety of measurement 
standards.

Other instruments in this group in­
clude a second wow/fluttermeter WM2, 
an audio monitor AM1, and a watt­
meter RWM4 with a measurement 
range from 0.01uW to 100W.

There are four different analog 
voltmeters, all apparently styled with a 
view to being used on a shelf above the 
test bench. The RV7 is a high- 
impedance AC/DC volt-ohmmeter with 
pushbutton range selection. The RV11 
is a more ambitious instrument with a 
sensitivity to 3mV and provision for a 
range of probes.

Pictured above is 
the RT11, one of 
three variable mains 
sources. The WM1 
wow/fluttermeter is 
on the left while the 
unit below is the 
RV11 volt­
ohmmeter with a 
frequency range to 
1MHz.

Unusual design characterises the 
RV10 and RV9A, both of which use an 
analog meter to show the reading 
but digital circuitry to select and display 
thé range automatically. The RV10 is a 
volt-ohmmeter with a sensitivity of 1mV 
AC and DC, while the RV9A is best 
described as a combined voltmeter 
and measurement amplifier with a dB 
range from -50 to +60.

Other items in the range include two 
variable low voltage power supplies,

three supplies providing adjustable 
sources up to 250VAC, an RC sine/ 
square wave oscillator, a 
milliohmmeter, a high voltage probe, a 
measurement amplifier and an 
attenuator providing a range 4-60dB 
from DC to 1000MHz.

For further details: G.R.D Group Pty 
Ltd, 698 Burke Rd (or PO Box 351), 
Camberwell, Vic 3124. Telephone (03) 
82 1256.
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NEUTRIK

HIFI TOPICS — continued

Neutrik has precision- 
engineered the world's 
most advanced XLR-Type 
Audio Connectors. These 
electro-mechanical 
components are Swiss- 
crafted to meet the 
demanding require­
ments of professional 
industrial and 
commercial appli­
cation. (Available 
in nickel finish 
with silver- 
plated pins or 
black finish 
with gold 
plated 
pins.)

with metal coated tape, would combine very low wow and 
flutter with a noise figure of around 80dB and a response to 
30kHz. Given low distortion, this would satisfy the demands 
of the most dedicated hifi buffs. It also suggested the 
possibility of retaining excellent performance at half the 
tape speed.

In tipping just such a development in a May 79 review of 
the 580, we had obviously read the signs pretty accurately!

What we were looking at, in the snowrooms of Convoy 
International, was the practical outcome of all this: the 
Nakamichi model 680 — a 3-head 2-speed deck with in-built 
Dolby and Hi-Com II noise suppression and set up for either 
oxide or metal-coated tape. This, with touch control, and 
both analog and fluorescent metering, added up to a deck 
that had to be right at the top of the stack.

Those present were prepared to concede superb normal 
speed performance but what about half-speed — 15/!6ips 
or 24mm/s? The claimed response was to within plus and 
minus 3dB at 15kHz and a noise figure only about 3dB below 
that for normal speed. Yes, but now would it sound?

Frankly, it sounded superb, in recordings dubbed from an 
original tape master and a top quality direct-cut disc.

Far from there being any suggestion that we were listen­
ing to poor man's hifi, the impression was rather that it 
would take a very keen ear indeed to pick that the music 
was coming from anything but a top quality normal speed 
cassette. The dynamic range and full-bodied peaks were 
particularly impressive.

Mr Nakamichi also made a point of playing excerpts 
featuring percussive instruments — drums/piano/- 
harpsichord — to demonstrate the attack and lack of 
breathing of the Hi-Com II noise suppression system. Again, 
full marks!

The demonstration was relatively brief but it was also very 
convincing. There seemed little doubt in anyone's mind that 
metal tape and the half-speed option had arrived.

“THE SWISS CONNECTION” from:

New Technics hifi system

TweiiíMe»

VIC. 146 Roden St., West Melbourne. 
Ph. 3299633. N.S.W. 4-8 Waters Rd., 
Neutral Bay. Ph. 909 2388

DISPLAYED at the recent Consumer Electronics Show in 
Sydney, the Technics "Concise Component System" con­
sists of four components, none of which is more than 5cm 
high or 30cm wide. They are designed especially for the 
audio enthusiast who seeks compactness without loss of 
sound fidelity. The system consists of the SHC01 power 
supply unit; the SE-C01 power amplifier (50W RMS per 
channel); the SU-C01 preamplifier; and the ST-C01 AM/FM 
stereo tuner. Recommended retail price for the complete 
system is $1200 — the components are not available 
separately.
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Direct-drive turntable

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.

*$146.97JUST RELEASED by Teac Australia Pty Ltd, the PX-300 direct-drive turntable 
features an FG (frequency generator) servo-controlled DC motor which, Teac says 
provides exceptional speed stability. Hall effect elements are used in the motor to 
eliminate the commutator and brushes, while the turntable base is composed a 
new high specific gravity barium-loaded compound" to reduce problems due to 

acoustic feedback. Other features include front panel controls, an S-shaped 
tonearm, and a built-in stroboscope.

At full speed, with metal tape, there 
is response to spare, which is a startling 
statement to make about the cassette 
formula format. The fact is, however, 
that the 3dB down point is around 
30kHz. Nakamichi have opted to roll off 
the response with a filter set at 22kHz, 
to ensure that there is no needless con­
tribution to noise by spurious com­
ponents heterodyned down from the 
supersonic region.

And what is all this likely to cost?
According to Geoff Matthews of 

Convoy, about $1200 for the model 680. 
It will be available within about two 
months, as also will be Nakamichi's ZX- 
60 Metalloy cassettes, at about $10 
each.

And, if you can't afford that? Then 
you may be able to afford the new 
Nakamichi model 480 deck at about 
$370. It lacks the half-speed facility and 
some of the trimmings of the 680, but it 
does offer superb normal-speed per­
formance from either oxide or metal 
coated cassettes.

For those who already have a top 
ranking deck which they must continue 
to use, Nakamichi have released an 
add-on Hi-Com II noise reduction unit, 
which will provide about a 20dB im­
provement in the noise figure.

For further details: Convoy Inter­
national Pty Ltd, 4 Dowling St, 
Woolloomooloo NSW 2011. Tel (02) 
358 2088.

AM STEREO is apparently still facing 
hang-ups in the USA. The Federal Com­
munications Commission is apparently 
not satisfied with the field test data sub­
mitted by the NAMSCR (National AM 
Stereo Radio Committee) and has ask­
ed for further testing and information. 
To add to the uncertainty, the ABC 
network has elected to conduct tests 
with the Kahn-Hazeltine system, which 
was passed over by the NAMSCR. It is 
the oldest method and uses separate 
sidebands for each stereo channel. ABC 
says it believes that Kahn-Hazeltine is 
the system which will best serve the in­
terests of the public and of broad­
casters. Meanwhile, the Australian 
Minister for Post and Telecom­
munications, Mr Tony Staley, has an­
nounced that his department will be 
looking at the possibility of authorising 
Australian AM stations to broadcast in 
stereo. If this can be achieved, it will 
improve their competitiveness against 
commercial FM-stereo broadcasters, 
which will be licenced in the not too 
distant future. ®

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:

i RADIO
| PARTS

A 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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The illusion of power
Yet again, one of my acquaintances 

has approached me for advice on buy­
ing some new high fidelity equipment. 
He currently has a stack of equipment, 
with a four-channel receiver as the 
mainstay of the system. This receiver 
puts out about 40 watts per channel (all 
four of them) and my power-hungry 
acquaintance wished to substitute two 
one-hundred watt per channel 
amplifiers to put more "oomph" into 
the system.

Well, I had a look at the specs for his 
present receiver and then at the new 
equipment he proposed to buy. Then I 
told him it would be a waste of money. 
I patiently explained to him why the 
more powerful amplifier would make 
hardly any difference — but all to no 
avail. That was not the answer he was 
looking for, and he purchased the 
amplifier anyway. I had wasted my 
breath!

This being the case, I thought I would 
retell the story here in this column, 
where it might be better appreciated.

Well, why is it that quite large in­
creases in amplifier output power make 
such a small difference in sonic impact? 
The fault lies not with the amplifier nor, 
for that matter, with the loudspeakers. 
The fault, and it is not a fault as such, 
lies with your ears.

If this was a live telecast I could now 
perform a suitable theatrical 
demonstration to convince you of the 
following facts. Since there is no televi­
sion camera handy, I must rely on 
prose.

The fact is that the ear responds to in­
creases in acoustic power in a 
logarithmic rather than a linear fashion. 
That means that if the acoustic power 
radiated by a trumpet player is doubl­
ed, the difference in perceived sound 
level will be only slight. The same 
applies for any sound source, whether 
it is the Sydney Opera House organ or 
an Aborigine's didgeridoo.

If your amplifier or stereo receiver 
has power meters you can rapidly 
demonstrate the veracity of my state­
ment. Just feed in a constant tone at a 
level of a few watts and then double the 
power. You will notice that, far from 
doubling the apparent sound level 

delivered by your loudspeakers, the in­
crease is noticeable but nothing to 
become excited about. Now do the 
same test for any piece of music you 
like, and no doubt the perceived 
difference will be even less significant.

Now, if you accept the truth of this 
demonstration, then you must also 
accept that substituting an amplifier 
which is twice as powerful for the one 
you already have, will make precious 
little difference.

Yet it is surprising just how many 
people who are fully aware of the 
above facts will go out and purchase 
another bigger and supposedly better 
amplifier in the full and heady expecta­
tion that it will make a world of 
difference.

To make a really noticeable 
difference, one that makes you cringe 
and cower in the corner before its 
acoustic onslaught, your next amplifier 
will have to produce something like 
TEN TIMESthe power of your present 
amplifier! Now that is a proposition 
which is possibly way beyond your 
means. Besides having to find the con­
siderable price of such an amplifier, 
you will have to foot the bill for rugged 
loudspeakers which can’handle this 
large power.

Most people do not seriously con­
sider the purchase of this large an 
amplifier. Instead, they upgrade to an 
amplifier or receiver which is typically 
twice as powerful.

Some of these people believe that 
while their new amplifier will not 
sound much louder, the resulting 
sound reproduction will be more "ef­
fortless" or the amplifier will not be 
"working as hard", for a given sound 
level. Sad to say, they are wrong here 
too. For a start, they are ascribing 
"animate" qualities to an inanimate 
object.

It is possible that the more powerful 
amplifier may have a generally superior 
performance, with improved 
bandwidth, less distortion, lower out­
put impedance and so on. But provided 
the amplifier to be replaced had a good 
performance in the first place, it is un­
likely that the bigger and improved 
amplifier will have markedly better 

sound quality, as well as not being 
noticeably louder.

More importantly, at normal listen­
ing levels with typical loudspeakers, a 
modern high power solid state 
amplifier will dissipate more power and 
subject its internal components to 
more voltage stress than a less powerful 
amplifier which is still quite adequate 
for the job.

I have not seen any comparative 
figures for reliability between 
amplifiers of high power and those of 
medium power, but I would bet against 
the high power unit. Its greater com­
plexity, higher heat dissipation and 
greater voltage stress must surely tell in 
the long run. That is a factor which few 
prospective buyers seem to take into 
consideration.

For most people, with typically sized 
living rooms and loudspeakers of 
modest efficiency, an amplifier with a 
rating of 30 to 40 watts per channel is 
more than adequate. If it is not ade­
quate, then I must assume that it is be­
ing used in large living or entertain­
ment area and possibly teamed with 
particularly inefficient loudspeakers.

Some loudspeakers are so inefficient 
that it may be better to upgrade to 
more efficient models rather than to 
buy an amplifier powerful enough to 
drive them sufficiently hard. After all, 
amplifiers with more than, say, 150 
watts per channel are very expensive, 
bulky and heavy.

To put it another way, if you can sub­
stitute a pair of loudspeakers which are 
only 3dB more efficient than your pre­
sent power hungry dinosaurs, the effect 
will be the same as substituting an 
amplifier which is twice as powerful.

So before rushing out to buy a more 
powerful stereo amplifier or receiver, 
nave another look at your situation. 
First of all, are you kidding yourself that 
you need more power — or worse, are 
you one of these selfish people who 
periodically inflict their 
neighbourhood with noise pollution?

On the other hand, I concede that 
perhaps your present system really is 
inadequate. In that case, remember 
that increasing the acoustic power can 
be done by increasing amplifier power, 
by increasing loudspeaker efficiency 
(ie, by buying a new set), or a judicious 
combination of both.

Whichever approach you do take, it 
will be very expensive, if you are going 
to make a really worthwhile improve­
ment. As you will soon realise when 
you start to shop about, amplifiers and 
receivers with 30 to 40 watts per 
channel together with matching 
loudspeakers, usually represent quite 
good value for money. But above this 
level, the "law of diminishing returns" 
starts to operate with a vengeance.

There is a sequel to all this. My ac­
quaintance, mentioned at the start of 
tnis epistle, professes to be very happy 
with his new amplifiers. What am I to 
say? There is no gainsaying the power 
of illusion. ®
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WELLGETYOU
INTO ELECTRONICS

ONEWAY 
OR ANOTHER.

offer. So, if you’re interested in one or 
more of the courses below, mail the 
coupon to ICS, and well send back 
everything you need to begin a more 
successful career.

At International Correspondence 
Schools, we have at least 15 career 
courses vou can take in electronics and 
Xr inter-related fields, like com­
puters and television. These are the 
fields of the future that you should

1 Basic Electronics course tor a 
sound knowledge of radio theory 
and the industrial applications of 
electronics.

2 Electronic Technician course, 
with specialist courses in Audio, 
Radio, Hi-Fi; Commumca- 
tions/Broadcasting; Electronic 
Computer Servicing; Industrial 
Electronics.

3 Electronic Instrumentation 
and Control Systems course for 
electronics technicians interested 
in industrial instrumentation and 
control.

4 Electronic Technology, a pro­
gram that will tit the ambitious 
technician for wide variety of jobs.

5 Electronics Maintenance fin 
basic principles and electronic 
theory, followed by a practical 
section of maintenance procedures 
and techniques.

6 Radio Electronic Telemetry 
covers electrical and electronic 
asix-cts of telemetering. Employ­
ment op]xntunitics abound in tins 
veiv modern field

7 Amateur Radio Operator’s 
Certificate of Proficiency pre 
pares vou for the examination

Mr/Nh

Addies

with<)Ut c()St or obligation, information about the ICS courses in Electronic

Write toyour nearest ICS citv:I — International Correspondence Schools
I ■ St duet tens N< st,' BRS TeL: (08) 321 «530.
I New Zealand: Wakefield Wellington.

progress in now. And they are all 
ideally suited to home study. And ICS- 
being the largest institution of its knd 
in the world, has access to the latest 
world-wide developments and among 
the best teachers Australia has to
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« leading to the Certificate of Pro­
ficiency issued by the Postal and 
Telecommunications Department.

8 Data Processing, various 
courses including Electronic Com­
puter Servicing.
9 TV Servicing courses, in black 
and white, and PAL colour.
10 TV Principles course for basic 
television technology. And TV en­
gineeringcourse for complete prac­
tical coverage of television 
engineering.
11 Basic Electrical Engineering 
is especially for those who want to 
make a start in the industry; or 
want a broad technical 
knowledge.
12 Electrical and Electronic 
Drafting is designed for ex­
perienced draftsmen wishing to 
enter this specialised field.
13 Automobile Electrician gives 
vou the basics of servicing the 
automobile’s electrical system.
14 Industrial Electrician course 
gives comprehensive training on all 
aspects of the electrician s work.

15 Electrical Mechanic course 
prepares you for external 
examinations.

..Phone................

Tick here if currently full time student

224088 Bankcard I

ICS 1700



The rewards for 2 hours of your
time: a feeling of accomplishment.
beautiful speakers and YOU SAVE

75 litre, infinite baffle

200mm 300mm

60 watts music

Total System sl49S° «224 «284

NSW 126 Y.rt Strwt, SYDNEY. ACT M M Glutton« Strwt. FYSHWICK

GOING TO PRFSg

OSE586

DICK SMITH ELECTRONIC«; l!M
i. U. ill Iff ■ w UJPlrnmo hnrr.melcome here

¿^^WDER^CENTREç_P0 Bo, 747 CROWS NEST
NSW 2065 Ph 439 5311 PACK Er POST EXTRA

MELBOURNE 
RICHMOND 
8URAN0A 
ADELAIDE 
PERTH ।

Phom 67 9134 
Phon* 4211114
Phooe 381 6233 
Phone 212 1962
Phone 326 6844

Sent anywhere in Australia for only $6.00 per pair freight.

n, CHULLORA. Phan«S42M22
113 PwHlc H,,hw.,. CORE HILL Phw.A3IS311
30 Grau Strwt PARRAMATTA Ph... SS3 1133
263 Keira Street. WOLLONGONG

VIC 3M Lenednle Street. 
_ 858 BnO* Road.

R#,d 
SA 203 Wright Street.

ML SHOWN IN STOCK

Photograph shows 
speakers without 
front grilles.

SAVES*«0 
or

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.

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- 
“nto olaZ VhSm-‘h S°that e''erytbing just about falls 

th |S Pan6lS are pre’'oined «° ‘he vinyl 
Pvwn s 9 ' h y S,mp V wrap around the ,ront baffle board 
pair ¿fVth neVer b.Uil‘ anyth'ng before, you can make a 
pair of these magnificent speakers in about 2 hours 
construction time. "uurs
The 6 page, profusely illustrated instruction brochure 

•^TchK^nr a S'mple- step by s,ep “
•Based on the price of the 300mm system in ready built form

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

I * A 250mm

8°h™ 8 °hms «X
40 watts music 60 watts om h Ì

80 watts music

SHOPS OPEN SAM 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
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HIFI EQUIPMENT REVIEW

Philips N6330 & N6325 stereo headphones
Philips make a large range of high fidelity equipment, which is 
made in many countries of the world. Here we review two pairs of 
Philips “high fidelity international” headphones. One pair uses the 
electret principle while the others are dynamic, and they are each 
made in separate countries.

Both headphones use technologies 
which are well established, but tney 
each have interesting innovations 
which add to the performance.

Consider the electret model first. The 
N6325 uses the relatively new electret 
technology, but with an improvement. 
Previous electret headphones by other 
manufacturers have brought an advan­
tage over electrostatic models, in that 
they dispensed with the need for a high 
Vi

req u i
oltage polarising supply; but they still 
equired relatively bulky transformers 

to step up the voltage drive.
Philips have overcome this problem 

by making the electret diaphragm un­
ipolar instead of bipolar. This means 
that it has one electrode instead of two. 
At the same time, the air gap between 
the electrode and diaphragm has been 
drastically reduced, to the point where 
it is only a few microns.

Reduction of the air gap to this ex­
tent raises the efficiency and means 
that the bulky transformers can be 
replaced with very small ones in a box 
interposed in the headphone cord. The 
resulting impedance and efficiency of 
the headphones is sufficiently high to 
ensure that adequate drive can be ob­
tained from the headphone socket 
found on most stereo amplifiers.

The appearance of the N6325 
headphones offers few clues that they 
use the electret principle, apart from 
the fact that they are labelled "electret" 
on the righthand ear piece. They have a 
padded and adjustable headband 
which is fairly heavily springloaded. It 
has relatively small padded earpieces, 
which are intended to fit against the ear 
rather than over and around it.

The curled connectin
the left earpiece

meeting cable runs to 
and will easily extend 

to about three metres; it is fitted with a 
6.3mm jack plug. Weight of the headset 
is quoted as 230 grams.

Philips quote the frequency response 
of the N6325 phones as 20 to 22kHz, 
with no limits. Distortion is less than 1% 
and sound pressure level is 104dB 
(1mW input and 500Hz).

By comparison with the N6325 
model, the dynamic N6330 model is 

larger and more impressive in 
appearance. It has larger circumaural 
pads which are removable for cleaning 
or replacement. And the earpieces 
themselves freely adjust in all planes, so 
they readily conform to the contours of 
the user's head.

As a result, the N6330 are con­
siderably more comfortable than the 
electret model 6325. While they are 
basically a conventional dynamic 
headphone using what is essentially a 
miniature cone-type loudspeaker, there 
is an interesting refinement. Usually, 
this sort of headphone is either close-

On the left, the 
Philips N6325 elec­
tret headphones 
and on the right, 
the Philips N6330 
dynamic 
headphones.

backed or of the "open-aire" construc­
tion as used by Sennheiser. The N6330 
uses the latter approach, but also has six 
"passive radiator" diaphragms to aug­
ment the bass response below 200Hz.

Nominal impedance of the N6330 is 
600 ohms, which means that it can be 
easily driven from the headphone 
socket on most amplifiers. Frequency 
response is again vaguely quoted at 16 
to 20kHz. Distortion is also less than 
1%, although the conditions are not 
specified and sound pressure level is 
94dB at 1mW input. Weight is ap­
proximately 390 grams.

Both sets of headphones were 
evaluated on a range of program 

material. Taking the N6325 set first, we 
found them particularly efficient, re­
quiring very little drive to produce 
adequate sound level. Provided they 
produce a good seal with the ear cavity, 
their bass response is good although 
the treble ends tends to predominate. 
There also appears to be a tendency to 
emphasise disc surface imperfections.

One drawback is that if they are mov­
ed slightly on the head while program 
material is being reproduced, tne resul­
tant severe deflection of the electret 
membrane causes it to "block" tem­
porarily. In other respects, the sound 
quality is good with a most impressive 
ability to produce high sound levels.

We found the N6330 dynamic phones 
had a very smooth frequency response 
which is well maintained to below 
40Hz. There is just a slight tendency to 
emphasise the extreme highs but this is 

easily corrected with a slight adjust­
ment to the treble control. Efficiency is 
more in line with conventional 
headphones and signal handling is ad- 
quate, without being as generous as 
that of the N6325.

Overall, we preferred the sound 
quality of the N6325 and its greater 
comfort. However we predict that both 
sets will find ready acceptance with hifi 
users. Recommended retail price of the 
N6325 electret phones is $53.11 while 
the N6330 goes for $88.93. Both prices 
include sales tax. For further informa­
tion contact Philips Central Service 
Division, 443 Concord Road, Rhodes, 
NSW 2138 or interstate offices. (L.D.S.)
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Capture spectacular action shots with this

Sound triggered 
photo flash
How would you like to be able to take photographs like those spec­
tacular shots of breaking light bulbs and splashing liquids? You 
can take them with almost any normal camera and electronic flash 
unit, by using this low cost trigger unit. It’s easy to build and offers 
facilities not found on any other design that we’ve seen.

by IAN POGSON

To take spectacular action shots of 
things like glass breaking and water 
splashing, you need to take the shot at 
just the right instant and to use a very 
short exposure time. This isn't as easy as 
it might sound, because in many cases 
the timing of the shot has to be ac­
curate within a few milliseconds 
(thousandths of a second).

The secret is to use an electronic 
flash, and trigger it from the sound 
made by the event you're trying to 
photograph. The flash provides a 
suitably snort exposure time, and the 
timing is right because it's automatic.

The sound trigger unit described 

The prototype provides variable time delays from 1ms to about 120ms. The centre 
LED comes on to indicate that the unit has fired.

here is designed especially for the job. 
It takes the signal from a standard 
medium-impedance microphone, and 
uses it to produce a trigger signal 
capable of operating any normal elec­
tronic flash unit. And to give increased 
flexibility, it lets you introduce an ad­
justable electronic delay into the 
system, so that you can carefully alter 
tne timing of your shots.

Actually this isn't the first sound 
trigger unit we've described. We 
published an earlier design in April 
1972, but that was a fairly simple unit 
with few refinements. Ana of course it's 
now a little dated, electronics having 

progressed rather rapidly in the last 
seven years.

The new unit doesn't just use newer 
circuitry — it also offers improved 
facilities. While retaining basic simplici­
ty, we have been able to produce a unit 
which has a constantly variable sen­
sitivity over a wide range, together with 
a constantly variable time delay over a 
range from about 1ms to about 120ms. 
We have also provided an "inhibit" 
switch which prevents the unit from 
firing prematurely while a final setup is 
being arranged.

In addition to the above features we 
have also provided components which 
prevent the unit from firing again after 
the initial and wanted flash firing. Dur­
ing development, we found that where 
a flash unit was capable of firing in 
quick succession and where an action 
was accompanied by a succession of 
sounds, more than one flash occurred 
with consequent multiple exposures on 
the one frame. There may be cases 
where this is an advantage, but more 
often a good shot could be spoiled.

To avoid this problem, we have add­
ed a bleed circuit in series with the 
triggering SCR, such that when the SCR 
fired, a "holding" current is established 
to prevent any possibility of the SCR 
beging triggered again. The unit can be 
reset simply by turning off the power 
switch and turning it on again. We are 
not aware of this feature being includ­
ed in any other sound-operated photo 
flash unit, despite its importance. More 
will be said about it later on.

After the successful development of 
the flash unit, we spent an interesting 
time in our photographic studios taking 
a number of action shots. Some of the 
pictures which we attempted include:
(a) a ball dropped onto the trigger of a 

rat trap, using different time delays,
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A simple microphone preamplifier, two 555 timer ICs, and an SCR form the basis of this economical circuit.

(b) dropping an electric light globe 
onto a hard surface,

(c) smashing an electric light globe 
with a hammer,

(d) dropping an egg onto a plate, 
(e) dropping a ball into a cup of water, 

with various time delays.
Some of the resulting pictures are 

reproduced in these pages. Apart from 
a few comments, perhaps they can be 
left to speak for themselves!

Triggering a rat trap proved to be an 
interesting subject. The final result 
depended on where the ball was made 
to strike the trigger, as well as the time 
delay used. The picture shown was 
taken with a time delay of 20ms and the 
trigger was struck near the end away 
from its pivot. Other shots of the same 
subject using a delay of 10ms and strik­
ing the trigger a little futher back show­
ed the arm of the trap in a position 
where it had not travelled as far.

Smashing electric light globes is 
always an interesting subject. The first 
time we dropped one onto a table, it 
bounced! The second effort was 
successful and the picture on page 55 
shows the glass actually disintegrating.

A second globe was struck with a 
hammer. This produced the impressive 
shot shown on this page, with the 
hammer caught just as it entered the 
bulb. As you can see, the bulb is still in­
tact at this stage, apart from a hole sur­
rounded by small radiating cracks. 
However, just after the shot was taken, 
the bulb completely shattered.

Just, in case you're wondering, this 
shot was taken with a delay of about 
15ms.

Our next effort was to drop an egg 
onto a plate and observe its state after a 
time delay of 10ms. The picture shows 
this quite clearly.

View at top shows a rat trap caught in mid action after being triggered by a rubber 
ball. Above shows an electric light bulb 15ms after impact with a hammer.
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Sound triggered photo flash — has variable time delay

Spectacular action series — a rubber ball dropped into a mug of water at 10, 50 and 100ms respectively.

Another quite spectacular series is 
where we dropped a small rubber ball 
into a mug of water. The first one shows 
the situation after a time delay of 10ms, 
the second one shows what happened 
after 50ms, and the third one after 
100ms. It is interesting to note that in 
the third one, the water is forming 
droplets and they are falling back.

Tne foregoing examples are but a few 
of the possibilities which may be ex­
ploited. While many of them are of lit­
tle value apart from their novelty, there 
may be many other more useful 
applications. The trigger may have 
possibilities in the study of nocturnal 
wild life, and also in industry, where it 
may be of value in analysing machine 
operation.

Let us take a closer look at the circuit 
and see how it works. Input from a 
microphone is amplified by the two 
stage amplifier consisting of a BC548 

A time delay of 10ms was used to capture this action shot.
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NPN transistor, followed by a BC558 
PNP transistor. An RF filter is included 
in the input to the first stage, to reduce 
the possibility of radio and television 
signals entering the circuits and causing 
erratic operation. Gain of the system is 
determined by the amount of feedback 
from the collector of the BC558, via the 
33k resistor to the emitter of the BC548. 
The amount of feedback is controlled 
by the amount of resistance between 
the emitter of the BC548 and earth. The 
smaller the resistance, the greater the 
gain.

From this it may be deduced that the 
56 ohm resistor governs the amount of 
maximum gain available. Conversely, 
the minimum gain will occur when all 
of the 10k potentiometer is in circuit. 
Thus, the 10k potentiometer becomes 
the sensitivity control of the system. It is 
worth noting that the gain may be 
further reduced by using a poten­

tiometer of about 50k. However, this 
was not found to be necessary. In fact, 
the range of control was reduced so 
that a smoother control could be 
achieved over a range found to be most 
practical.

Following the audio amplifier are two 
type 555 IC timers. These are wired as 
monostables. Bias to pin 2 of the first 
555 is adjustable by means of the 10k 
trimpot and which is normally set so 
that the voltage at pin 2 is just above 
one third of the supply voltage. The 
1.5k resistor, 1M log potentiometer and 
the 0.1uF capacitor form a variable 
time constant applied to pins 6 and 7 of 
the first 555.

When sufficient level of signal is 
delivered by the audio amplifier to the 
first 555, a pulse appears at the output 
pin 3, with an effective delay deter­
mined by the time constant. This pulse 
in turn triggers the second 555 and a 
positive going pulse appears at its out­
put pin 3. Provided the "inhibit" switch 
is open, this pulse will trigger the SCR 
into conduction. This in turn fires the 
flash gun.

The idea of the inhibit switch is to in­
hibit firing while final arrangements are 
being made in a particular setup. This is 
particularly useful where near max­
imum sensitivity is required and where 
any small sound may be likely to trigger 
and fire the flash prematurely. The 
switching incorporates a LED to in­
dicate the state of this function.

The 1.5k resistor, 400V diode and LED 
between the positive rail and the anode 
of the SCR are to provide the "holding 
current" mentioned earlier. When the 
SCR fires, the current which flows 
through these components ensures 
that it remains in conduction to prevent 
further triggering. The LED indicates 
that latching has occurred, so that you 
are prompted to turn the unit off brief­
ly to reset it before attempting the next 
shot.



An electric light bulb disintegrates on impact with a table-top.

Thanks to this facility, you won't get 
multiple exposures even if your elec­
tronic flash recycles extremely fast and 
you are trying to photograph 
something which makes a prolonged 
sound or a series of sounds.

From a constructional point of view, 
the trigger unit should be simple and 
straightforward. The components used 
are readily available, and most are 
wired on a printed circuit board (PCB) 
which measures 92 x 51mm. The board 
is coded 79SF9, and its pattern is 
reproduced here actual size for those 
who may wish to etch their own board. 
Patterns have also been sent to board 
manufacturers, so that ready-made 
boards should be available shortly.

As may be seen from the pictures, the 
unit is housed in one of the now pop­

ular "jiffy" boxes. Although we have 
only provided a small 9V battery, there 
is room in the box to accommodate a 
larger battery should this be desired.

Start by assembling the printed board 
first. Due care should be taken with the 
whole assembly process, making sure 
that the job is done in a neat 
workmanlike manner. All component 
leads should be kept to a minimum and 
due regard should be given to all 
polarities. This applies to all diodes, in­
cluding LEDs, transistors, electrolytic 
capacitors, the SCR and the two ICs. 
Use a small soldering iron, kept clean at 
all times. Be sure not to overneat com­
ponents but at the same time, make 
good soldered joints.

It is always a good idea when 
assembling printed circuit boards, to 

start with the small components, such 
as resistors and diodes and gradually 
move towards the larger components. 
The ICs should only be fitted to the 
sockets when the rest of the assembly 
has been completed.

When the printed circuit board is 
finished, it should be checked to make 
sure that all components are in the 
right places, that all polarities are cor­
rect and there are no bad soldered 
joints or solder bridges across adjacent 
points or conductors.

The front panel may be now assembl­
ed. Layout is not critical but readers 
may wish to follow our layout as shown 
in the pictures. We have produced an 
artwork for this panel and it is 
reproduced full size so that readers 
may use it in one way or another in the 
preparation of individual panels. Fix the 
potentiometers, switches and LEDs to 
the panel. A 5-tag miniature tagstrip is 
soldered to the back of the time delay 
potentiometer as may be seen in the 
picture. The tagstrip is used to mount 
the 1.5k resistor and the EM404 diode 
and for interwiring between the strip 
and other parts of the circuit.

Before doing the final assembly, a 
number of external leads have to be 
soldered to the printed circuit board. 
These include two for the microphone 
socket; two for the gain control; two 
for the time delay control; one for the 
inhibit LED; one for the on/off switch; 
one for the corresponding LED; one to 
the earth point on the inhibit switch; 
one from the SCR gate to the inhibit 
switch; one to the EM404 diode and 
one for the negative pole of the 
battery.

Just where you fix the printed board, 
the battery and the microphone socket 
into the box is not really important. 
However, unless you have reasons for
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FOR THE PAST 20 YEARS WE HAVE CATERED 
FOR TOMORROW’S ELECTRONICS ENGINEERS.

ALL ELECTRONIC COMPONENTS
K

formerly

E.D. & E. (SALES) PTY LTD K

s COME TO THE PEOPLE WHO SPECIALISE IN KIT SETS s
SERIES 4000 STEREO AMPLIFIER
$240.50 (As featured In E.T.I., July, 1979)

P&P $6.50 ETI 4000 SERIES STEREO AMPLIFIER

60 watts R.M.S. per channel. 
Complete kit including pre-drilled 

metalwork, etc.
Specifications of prototype

Power output............

Distortion ..................

Hum...........................

Noise .........................
Damping factor........

Frequency Response

60 watts @ 0.1% THD 
one channel driven 
55 watts @ 0.1% THD 
both channels driven
0.05% THD
@ 30 V p-p output across 
8 ohm load, both channels 
driven.
—70dB on full output 
using standard transformer 
—80dB on full output
57 (measured at 100Hz, 
1kHz and 10kHz).
Phono:
Within 0.5dB of RIAA 
from 20Hz to 20kHz 
(Follows new IEC curve).

Other inputs: 20Hz to 20kHz +0.5dB 
Subsonic rolloff: 
6dB/octave below 20Hz

Tape output......................................... 150mV RMS
Sensitivity............................................. For 500mV RMS output

phono: 3mV RMS 
other: 150mV RMS 
(Phono overload level 
is 400mV p-p).

Tone controls ..................................... Bass: +13dB at 50Hz
Treble: ±11dB at 10kHz

Filters..................................................... High: 6dB/octave,
—3dB at 5kHz 
Low: 6dB/octave, 
—3dB at 100Hz

Loudness ............................................. 8dB boost at 150Hz
and 10kHz

Mute switch......................................... 20dB attenuation
Power Modules. Pre-amp and power supply kits sold separately.

You asked for it — here it is!
Fantastic new inverter from E.A.

Ideally suited for remote locations, outback areas, boats, yachts, vehicles, etc, where regular AC power supply is 
unavailable or unreliable.
EA 12-230V inverter kitset (See EA Feb 79)
Input 12V DC, Output 230V at 50Hz 300VA — $195.50 inc. tax.

YOU NAME IT — WE’VE PROBABLY GOT IT!
WE HAVE ... one of the biggest ranges of kits, parts & P.C.B.’s in Australia.
WE HAVE ... over 300 different types of I.C.’s.
WE HAVE ... over 250 different types of transistors.

ONLY “RECOGNISED BRANDS” STOCKED
TOP QUALITY & LOW PRICES

SPECIAL SERVICE FOR SCHOOLS — EVERYTHING THE YOUNG ELECTRONIC STUDENT WOULD NEED 

INQUIRE ABOUT OUR MAIL ORDER SERVICE

WE STOCK A COMPREHENSIVE RANGE OF TOP QUALITY P.C.B ’s FOR E.A. & E.T.I. PROJECTS (For full list refer to E.A. 
November 1978) .

FOR FULL LIST OF KIT SETS REFER TO E.T.I. JULY, 1979

ALL ELECTRONIC COMPONENTS
TELEPHONE 

662-3506
THE FAMILY BUSINESS

118 LONSDALE STREET, MELBOURNE 3000
TELEPHONE 

662-3506
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Sound triggered photo flash — uses two 555 timer ICs

doing otherwise, we suggest that you 
place them as we have, as may be seen 
from the picture.

We fixed the board with four Vein 
Whitworth x ’/zin RH screws, with the 
heads under the box. Two nuts were 
run onto each screw to act as spacers 
and when the board was placed in posi­
tion, it was then held with four more 
nuts. The battery is held in place with 
an L-shaped bracket which we fashion­
ed from a piece of tinplate. One hole 
was drilled in the bracket to screw it in 
place. The socket is an item which 
should be selected to match the 
microphone which you intend to use.

The output lead is actually an exten­
sion lead for flash guns and obtainable 
from photographic stores. The female 
socket which mates with the lead of 
your flash gun should be retained. The 
plug at the other end is cut off and the 
lead terminated on the tagstrip, taking 
the outer braid to the centre earthy lug 
and the centre conductor to the 
cathode of the EM404 diode. Our lead 
was two metres long.

On the subject of microphones, a 
few comments may be helpful. There 
are many microphones in use in various 
types of equipment which may be used 
quite successfully. These could include 
microphones supplied with tape 
recorders, amateur and CB gear, etc. 
Most of these microphones are of the 
dynamic type, usually of fairly low im­
pedance, about 500 ohms. This is the 
type which we used. The high im­
pedance type of dynamic microphone 
(usually about 50k) should also be OK 
for the job. Although they are less pop­
ular now, a crystal microphone could 
probably also be used.

There is only one basic adjustment 
which has to be made to the unit itself. 
The 10k trimpot on the board should 
initially be set to its mid position. It may 
then be adjusted carefully to give the 
maximum sensitivity of triggering to 
sound. It should be noted that if the 
rotor is turned too far in either direc- 
'tion, triggering will cease.

Instead of the lead of the flash gun 
being plugged directly into the ap­
propriate socket on the camera, the 
lead from the flash gun is connected to 
the output lead from the sound 
triggered unit. The microphone is 
plugged into the input of tne sound 
triggered unit. A typical setup would be 
where the camera is on a tripod and 
focused on the subject (or the position 
where the subject will be at the time). 
The microphone is strategically placed 
close to the source of sound.

When the scene is ready, lighting is 
subdued, the sound triggered unit is 
switched on and its power LED will 
light. Then before the action is to take

The PCB layout for the sound triggered photo flash. Follow it carefully in conjunc­
tion with the circuit diagram.

Here is an actual size reproduction of the PC pattern.

place, the inhibit switch is switched on 
and its LED will also light. The camera 
shutter is then opened, action follows 
and the shutter closed immediately 
after the flash. When the flash has firea, 
the third LED lights, indicating the fact. 
The inhibit switch is switched off and 
unless the unit is wanted again very 
soon, the battery should be switched 
off also. Incidentally, battery current is 
a little over 20mA so that battery life 
should be considered.

Fairly obviously, some of the 
movements will need to be rehearsed 
in order to make adjustments on the 
sensitivity to be used for the 
microphone. Also, the time delay and 
exposure must be determined. How 
these are to be done, will depend on 
the circumstances of the particular ex­
ercise.

One very important point and one 
which we have not touched on so far is 
the matter of flash duration, which ob­
viously ties in with exposure. However, 
the flash duration is important where 
high speed action is involved and the 
duration of the flash must be con­
sidered in this light. No pun intended!

It is with some trepidation that I 

quote figures but they should act as a 
guide and give a gooo idea of what we 
are about. Some years ago, when high 
voltage electronic flash units were in 
use, the duration of the flash was of the 
order of 1/5000th of a second. More 
recently, low voltage flashes have 
taken over and the flash duration is 
somewhere between 1/800th and 
1/1000th of a second.

Quite rapid action can be stopped 
with longer duration flashes of 
between 1/800th and 1/1000th of a se­
cond, but higher speed action requires 
shorter flash times. Fortunately, shorter 
flash times can be achieved with all but 
the simplest flash guns on the market 
today. A facility is included on most 
modern flash guns whereby the flash 
duration can be shortened in response 
to the amount of flight being reflected 
from the subject, and this can be ex­
ploited where we need to take shots of 
fast action.

Just how this can be achieved will de­
pend somewhat on the particular flash 
gun being used. However, there is one 
"trick" which may be worth con­
sidering in setting up a gun to a par­
ticular flash duration. Instead of relying
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This internal view shows the wiring layout of the prototype. The flashgun lead is 
soldered to the tagstrip at the bottom of the photograph.

on the light reflected from the subject 
to control the flash duration, which will 
have many variables, a fixed reflector 
can be added to the body of the flash 
gun.

The reflector may be fashioned from 
a piece of scrap aluminium, or even a 
piece of cardboard. The idea is to shape 
the piece so that part of its surface will 
eaten some of the light from the gun 
and reflect it back into the sensing 
device on the gun. The distances in­
volved will probably be of the order of 
5 to 10cm, between the reflector and 
the gun lens and the sensing device. 
Care should be taken to ensure that the 
reflecting material does not obscure 
light which is intended for the subject.

The idea of this exercise is to per­
suade the sensing device that there is 
more light being reflected from the 
subject than is actually the case. This 
results in a shorter flash duration, 
which is what we are looking for. The 
amount of light being artificially 
reflected back into the sensor may be 
controlled to a large extent by varying 
the colour of the reflector. All of this is 
subject to experiment. Incidentally, the 
reflector may be fixed to the body of 
the gun with rdbber bands or adhesive 
tape.

By resorting to this or other methods 
of flash time reduction, we can effec­
tively obtain speeds of 1/2000th of a se­
cond; even speeds up to the order of

We estimate that the current cost 
of parts for this project is ap­

proximately

This includes sales tax.

1/50,000th of a second may well be 
possible. Some of these figures have 
been taken from a Sunpak Owner's 
Manual. With the reduced amount of 
light from the shortened flash, of 
course the lens aperture will have to be 
increased accordingly.

With some of the higher order of 
flash speeds obtainable, quite high 
speed action may be successfully 
photographed. In many cases, the ac­
tion may appear to be completely 
"stopped" — so much so that it may 
even appear to be "faked".

For readers who have been wonder­
ing how we took the pictures which we 
have reproduced on these pages, here 
are the relevant details. The camera was 
loaded with Ilford Pan F film ASA50, 
with the camera aperture set at f5.6. A 
Sunpak Autozoom 2000 flash gun was 
set up at the front to one side, and

PARTS LIST
1 Utility box 159mm x 96mm x 50mm
7 Printed circuit board 92mm x 

51mm, code 79SF9
1 BC548 transistor, or similar
1 BC558 transistor, or similar
2 555 ICs, 8-pin DIL
2 IC sockets, 8-pin DIL
1 C106D1 SCR
7 EM404 diode, or similar
7 10k miniature trimpot
7 10k linear potentiometer
7 1M log potentiometer
2 SPDT miniature toggle switches
5 Red LEDs with bezels
7 Microphone socket to suit (see 

text)
7 Rubber grommet
7 Miniature tagstrip, 5 tags
7 9V battery, with clip lead
7 Clamp for battery
7 Flashgun extension lead
Resistors (Vz watt)
1 56 ohms 2 4.7k
7 330 ohms 4 10k
7 470 ohms 7 33k
1 Ik 7 100k
2 1-5k 7 220k
Capacitors
2 470pF ceramic
7 .01 uF greencap
3 0.1 uF greencap
7 10uF 10VW electrolytic
7 WOuF 10VW electrolytic
7 1000uF 10VW electrolytic

Miscellaneous
Hookup wire, solder, screws, nuts.
Note: Resistor wattage ratings and 
Capacitor voltage ratings are those 
used on the prototype. Components 
with higher ratings may generally be 
used providing they are physically 
compatible. Components with lower 
ratings may also be used in some 
cases, provided the ratings are not 
exceeded.

90cm from the subject. The light output 
was set to 1/16 of available output, 
which would give a flash duration of 
the order of 1/50,000 of a second. A 
similar and second flash gun was set up 
for back lighting, to the back and to 
one side and fired by a photo-detector 
"slave" unit.

The use of two flash guns is not es­
sential, but does give more satisfying 
moulding of the subject and fewer 
shadows. The easiest way of operating 
the second flash gun is to use a "slave" 
trigger, and we hope to describe a sim­
ple unit of this type shortly to help you 
in this regard.

However in the meantime, why not 
try your hand at basic sound-triggered 
photography using a single gun? The 
scope is limited only by your imagina­
tion, and the results can be very satisfy­
ing. ®
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At last:
A budget-priced 
mosaic printer.

The new EUYIOE series is 
ideal for microprocessor-based 
systems or data logging.
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How often have you needed a 
small printer which can produce 
many characters, alpha-numerals, 
symbols and graphs at 2 lines per 
second on 60 mm paper?

Matsushita’s new quiet non- 
impact'EIectrosensitive Printers 
use a 7 x 5 dot matrix and a choice 
of characters per line (15, 21, 
32 or 40).

Added versatility is built into the 
EUY10E models because there is 
also a choice of scanning direction.

Even with all these features only a 
low 24 volts is needed to operate the 
units.

Due to low power consumption, 
it can operate on batteries with 
converters.

One motor drives both the 
printing head and recording paper 
through a dependable mangle 
gear. Special overall design 
reduces the number of parts 
needed and the natural result is 
less weight, smaller size and most 
important, greater reliability.
Choice of drive units.

To drive the EUY10E printer you 
have the choice of two interface 
units. EUYPUD022A is a basic 
drive unit which provides signals to 
power the motor and printing head. 
It offers the user maximum 
versatility and flexibility. 
EUYPUD700 is designed to 
interface between the printer and 
microprocessor kits such as 
2650KT9500, SC/MP or D2.

The EUYPUD700 contains a 
4-bit single chip microcomputer.

Specifications

Printing method
No. of characters 

per line
Types of characters 
Character 

composition
Printing speed 
Character height 
Input voltage 
Current
Life
Dimensions

Weight (approx:)

Electrosensitive

15,21.32,40
Alpha-numeral, symbol, graph

7 x 5 dot matrix
Approx. 2 lines/sec.
2.4 0.2 mm (0.094 0.008)

24V 5%
300mA
MCBF 1 x 10b lines
90.5(W) x 110(D) x 42.5(H) mm
3.56(W) x 4.33(D) x 1.67(H) inch
370g (0.814 lb)

have all the features you need, at a 
price that makes them even more 
attractive.

You can purchase your EUY10E 
and interface from your local 
distributor of Philips components.

If you'd like more data and appli­
cation information write to the:— 
Professional Component 
Marketing Group 
Philips Electronic 
Components and Materials
P.O. Box 50, Lane Cove, N.S.W. 2066

Electronic 
Components 
and Materials PHILIPS

We want you to have the best

McCann 153 0300
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Be the first on your street with this computer technology

Autochime
has automatic selection of 24 tunes!

How about this for a neat application of microprocessor 
technology? A musical doorbell with a repertoire of 24 tunes which 
the microprocessor steps through automatically! Each time the 
front door button is pushed, a different tune is played. The com­
plete circuit uses just five ICs and can be put together inside a cou­
ple of hours.

by LEO SIMPSON

Most of our readers are probably 
already aware that microprocessor­
based door chimes have now been 
available for some time. The first was 
the "Chroma-chime" manufactured by 
Chromatronics, of England. We 
published an article reviewing the kit 
for this system in April 1978. But while 
the Chromachime was highly 
successful, we believe our version, 
which uses the same microprocessor, is 
a much better unit. Modest aren't we?

As with our unit, the Chroma-chime 
had a repertoire of 24 tunes (Notice 
that subtle shift to the past tense!) but 
the tune to be played had to be 
selected by the user, by means of two 
rotary switches. When you became 
tired of hearing the one tune played 
over and over, you lumbered over to 
the grey box, flipped up the lid and 
changed the switch settings. All very 
boring and mechanical.

By contrast, our Autochime has no 
selector switches at all. Exciting, isn't it? 
Each time a visitor pushes the button at 
your front door, the circuit plays a 
different tune. If your visitor is a 
Neanderthal type and keeps pressing 
the button, the circuit will just keep 
cycling through the whole repertoire, 
until he removes his great hairy digit 
from the button!

We agree that it would be better if 
the Autochime did not respond to 
these unwelcome primitives, but we 
had to keep the circuit relatively sim­
ple. Still, if you do live in an area where 
mischievous children or mental defec­
tives abound, their chance interaction 
is still likely to be more tolerable than if 
they were to persist in ringing an old- 
fashioned doorbell.

If you were one of the many 
thousands who build the Chroma­

chime, you can use all the bits, minus 
the original PCB and switches, to build 
this new version. Less than six dollars 
worth of CMOS ICs and few other 
components are all you will need to 
build the updated circuit.

We have taken the original Chroma­
chime circuit and added four CMOS 
ICs to perform the automatic sequen­
cing of tune playing. Dick Smith Elec­
tronics have obtained supplies of the 
key component in the original 
Chroma-chime — that is, the 
microprocessor — so we have been 
able to produce a completely new PCB.

Incidentally, other parts suppliers 
and individual readers can, if they so 
wish, obtain the microprocessor chip 
direct from Chromatronics or, as they 
are now known, CEL Electronics 
(Harlow) Ltd, Coachworks House, 
Riverway, Harlow, Essex, CM2ODP, UK.

Now let us talk about the circuit. 
Ignore the CMOS ICs for the moment,

The Repertoire
1 Oh Come All Ye Faithful
2 Oranges And Lemons
3 Westminster Chimes
4 Sailor's Hornpipe
5 Greensleeves
6 Cod Save The Queen
7 Rule Britannia
8 Land Of Hope And Glory
9 Soldier's Chorus

10 Twinkle, Twinkle Little Star
11 Great Gate of Kiev
12 Red Flag/Maryland/ 

Tannenbaum
13 Cook House Door 

and just consider the microprocessor 
and associated semiconductors on the 
left-hand side of the circuit. The 
microprocessor used is a dedicated ver­
sion of the Texas Instruments TMS1000. 
This is a four-bit microprocessor with its 
own internal mask programmed ROM 
(read-only memory) with 8192 bits of 
storage and a 256 bit RAM (random­
access memory).

The chip also has four input lines and 
two sets of outputs making a total of 19 
lines. It has been dedicated 
(programmed) to provide a complete 
musical door-chime with the addition 
of a few semiconductors and other 
components. The entire repertoire of 
24 tunes plus the operating procedure 
are stored in its internal ROM.

The dedicated version of the 
TMS1000 is labelled as MP0027 and/or 
CS10701.

Lest you be a little wary of the fact 
that this circuit employs a 
microprocessor, let us reassure you. 
There is no need to understand the in­
ner workings of this chip. It can just be 
regarded as a source of logic pulses and 
audio frequency square waves — the 
proverbial "black box", if you like.

The best way to describe the opera­
tion of the circuit is to detail the se­
quence of operations which occur after 
tne front door pushbutton is pressed. 
Before this occurs, the circuit is quies­
cent and consumes very little power.

14 Stars And Stripes Forever
15 Beethoven's Ode To Joy
16 William Tell Overture
17 Mozart
18 Wedding March (Mendelssohn)
19 Colonel Bogie March
20 The Lorelei
21 Beethoven's ''Fate Kocking"
22 The Marseillaise
23 Deutschland Uber Alles
24 Toccata in D Minor (Bach)
Note: Tunes 3, 7 and 14 play longer if 
the button is kept pressed. The back 
door button plays Tune 21.
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4000-series CMOS IC's are used to give automatic tune selection from the 24-piece repertoire of the MPU.

In the quiescent state, Q2 has no 
forward bias on the base and so is not 
conducting. Pressing the front door 
button connects a 15k resistor to the 
positive supply so that Q2 is turned on. 
Q2 saturates, pulling the Vdd rail down 
to OV. This powers up the 
microprocessor chip and also 
automatically resets all its internal 
registers and logic. Its internal oscillator 
also starts up and after a short delay, the 
output at pin 3 goes high and provides 
forward bias to Q2 via another 15k 
resistor. This then maintains Q2 in 
saturation even if the pushbutton is 
released.

With this initialisation process com­
plete, the microprocessor (MPU) then 
turns on each of the outputs RO to R7 
(pins 21 to 28) in quick succession. Each 
time an output is turned on (pulled 
high), the three inputs K1, K2 and K4 
(pins 5, 6, 7) are tested for a direct con­
nection between the appropriate out­
put and one of the inputs. When the 
direct connection is found, the circuit 
plays the tune which is associated with 
that combination.

In the Chroma-chime, this direct 
connection was provided by a setting of 
the two selector switches — one with 

three positions and the other with eight 
positions. In our Autochime, this 
switching between the above men­
tioned inputs and outputs is provided 
by CMOS logic. But more on that later.

The combination of eight outputs 
and three inputs means that there are 
24 possible direct connections and so 
there are 24 tunes.

Once the MPU has detected a direct 
connection between an input and out­
put, it goes into the playing routine. 
This involves feeding tne notes, in the 
form of bursts of square waves, to the 
output at pin 10. The audio frequency 
square waves, ranging between 200 to 
500Hz, are amplified by transistors Q3 
and Q4 and then fed to a small 
loudspeaker.

Normally, transistors Q3 and Q4 are 
non-conducting because Q3 receives 
no forward bias from the MPU chip. 
This means that the base of Q3 is held 
high. Disregarding Q5 and its 
associated 10uF capacitor, all that Q3 
and Q4 do is buffer the output of the 
microprocessor to the loudspeaker. In 
other words, they transform the high 
output impedance of the MPU to tne 
low output impedance necessary for 
the loudspeaker.

Q3 and Q4 conduct when the output 
on pin 10 goes low. The volume control 
for the loudspeaker is provided by the 
10k trimpot in the emitter circuit of Q3.

Diode D1 ensures that the base of Q3 
is pulled high whenever the output at 
pin 10 is high and thus holds Q3 and Q5 
off.

Q5 provides a system of "sustain" 
whereby each note of the tune being 
played can be varied from a brief 
"chip" to a sustained note. Q5 does this 
by controlling the voltage level across 
the 10uF capacitor and in so doing, 
controls the degree of conduction in 
Q3 and thus the volume level fed to the 
speaker.

)ust before the commencement of 
each note, the output at pin 16 goes 
high momentarily which causes Q5 to 
turn on and completely discharge the 
10uF capacitor. This means that as the 
note begins, it will be produced at the 
maximum volume level (set by the 10k 
trimpot). As the note continues, the 
10uF capacitor charges toward the 
positive rail via a 100k trimpot and 2.2k 
resistor.

If this trimpot, which is wired as a 
variable resistor, is set to a low value, 
the 10uF capacitor will charge up very
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Our Best
Mobile AM 2-Way Radio

•18 Channels «Noise Blanker Plus ANL «LED Channel Indicator «With Bracket, Cables 21-9424
SPECIFICATIONS: Sensitivity for 10 dB S + N/N: 0.5 uV. Selectivity at - 6 dB: ± 3 kHz. Adjacent Channel Rejection: 60 dB. RF Power Output: 4 watts. Audio Output: 
3.5 waUs^Spurlous Response: -65 dB. Spurious Radiation: -60 dB. Frequency Tolerance: 0.002%. Power Requirement: 12 VDC positive/negative ground. Size:

Heavy-Duty, 8-Amp 
12VDC Power Supply

6995

Available at all Tandy Stores 
and participating dealers 
around Australia

Twin Truckers II 
Dual Antenna

No-Hole Trunk 
Mount Antenna

(SAVE $30

( SAVE s20

•Ideal for powering mobile components
•12VDC power up to 8 amps
•All-metal cabinet with rubber feet.

22-9125

IS95I Regular Retail
■ MB Price 49.95

• Mounts easily with 
two set screws

• Base-loading coil 
and stainless steel 
whip

• With 4.8m coax 
cable and 
connector 21-908

• Get stronger signal 
pattern ahead and 
behind

• Stainless steel 
adjustable tip 
rods

• Includes 5.4m dual 
phasing coax 
harness and 
connector. 21942

TANDY■ ELECTRONICS
Safe Ends 29th September 1979

Mail Order Department 
P.O. Box 229, Rydalmere, 
N.S.W. 2116. or any store
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quickly and cut off Q3. The resulting 
note will be a brief "chirp". On the 
other hand, if the trimpot is set to a 
high value, the 10uF will charge quite 
slowly, so each note will be prolonged.

Diode D2 prevents the base of Q3 
from being pulled down during the dis­
charge period of the lOuF capacitor. 
This avoids any objectionable clicks 
which might be heard between each 
note.

The microprocessor also has a similar 
method of tune speed control which 
involves Q6 and its associated 47uF

PARTS LIST
1 Utility box, 160 x 95 x 50mm
1 PCB, 130 x 87mm, code 79AC9
1 12VAC plugpack, Ferguson PPA 

12/500/2 and 2-pin DIN socket and 
Plug

OR
1 small transformer with 12.6V win­

ding. Ferguson 2851, A&R 6474, 
DSE 2851 or similar plus mains cord 
and plug, cord clamp, and solder 
lug

1 small loudspeaker with impedance 
8 ohms or higher

$ 28-pin DIL socket
8 PC pins
1 strip of insulated terminal block

SEMICONDUCTORS
1 CS107-01, MP0027 dedicated 

microprocessor (see text)
1 4016 Quad bilateral switch
1 4017 decade counter/divider
1 4024 7-stage ripple counter
1 4051 8-channel multiplexer
1 BC337 1-amp NPN transistor
3 BC548 NPN transistors
2 BC558 PNP transistors
4 1N4148 small-signal silicon diodes 
4 1N4001 silicon rectifier diodes 
$ 15V 400mW zener diode

CAPACITORS
1 x 100uF/25VW PC electrolytic
1 x 47uF/16VW PC electrolytic
1 x 10uF/16VW PC electrolytic
4 x 0.1uF metallised polyester 
(greencap)
1 x 47pF polystyrene

RESISTORS
UAW, 5°/o tolerance)
2 x 680k, 7 x 220k, 7 x 39k, 7 x 33k, 3 x 
15k, 7 x 10k, 1 x 4.7k, 3 x 2.2k, 7 x 560 
ohms, 7 x 150 ohms, 1 x 22 ohms, 2 x 
100k trim pots, 1 x 10k trimpot.

MISCELLANEOUS
Screws, nuts, lockwashers, hookup 
wire, clamps for loudspeaker or 
epoxy adhesive, solder

NOTE: Resistor watage ratings and 
capacitor voltage ratings are those 
used for our prototype. Com­
ponents with higher ratings may be 
used provided they are physically 
compatible.

We used an AC plugback to power the Autochime. You can modify it for manual 
tune selection if you wish.

capacitor. At the beginning of each 
note, pin 2 turns on Q6 momentarily to 
completely discharge the 47uF 
capacitor. This capacitor then proceeds 
to recharge via its associated 4.7k 
resistor and 100k trimpot. This means 
that the voltage at the emitter of Q6 
and thus at pin 8, falls.

Once the MPU chip senses that the 
voltage at pin 8 has fallen below a cer­
tain threshold it again turns on Q6 to 
discharge the 47uF capacitor. This se­
quence can occur from two to 16 times 
during each note. So the MPU program 
uses the time-constant of tne 47uF 

capacitor and associated charging 
resistance to set the playing time of 
each note — and in turn, thq total time 
of the tune.

All the foregoing describes the 
operation of the original Chroma­
chime circuit. Now we need to describe 
how the four CMOS ICs automatically 
provide the tune selection.

The CMOS circuitry has to provide 24
separate connection paths between
each of three inputs and eight outputs.
We have done this by using a 4016 quad
bilateral switch to switch the inputs — it
is wired as a single-pole 3-position
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New digital multimeters that work
the way you do.

You do your job as well as it can be done. Now there’s a line of digital multimeters 
from Beckman that does the same. A new generation of 3 '¿-digit multimeters a step 
above all other digital and analog multimeters. We’ve combined the best of both to 
give you useful and easy-to-use features found in no other multimeter.

BECKMAN • Convenient continuity indication in a dmm 
with the new Beckman Insta-0m8 facility. In any resistance 
range, an ohm symbol appears in the display the instant 
continuity is established with the test leads.

• Simplified in-circuit semi-conductor test 
function.
A constant current source permits actual semi-conductor 
junction voltage drop to be displayed with as little as 200 
ohms shunt resistance.

• Reliability you can W
depend on. 1
Whichever model you choose, you get 
long-term accuracy and reliability, 
assured through the use of band-gap 
reference elements, thin-film resistor 
networks and custom-designed CMOS 
LSI chips.

• 10 Amp AC/DC measuring 
capability without special adaptors 
(Models 3010,3020,3030).

• Complex waveforms measured 
easily and accurately with True rms 
capability. The Beckman RMS 3030 measures 
both AC voltage and AC current in True RMS 
(AC + DC).

• Time saving and error 
reduction with single centre 
function switch. One single centre 
switch makes the instrument easier to 
use and more reliable than push-button 
digital multimeters.

• Save on battery replacement costs.
Common 9V transistor battery provides up to 2000 
hours of continuous operation. Compared to other 
multimeters with no better than 200 hours of use. 
Beckman multimeters save you at least 10 battery 
replacements.

• Reduce operator shock hazard.
New safety designed test leads with moulded flange help 
protect the operator from accidental shocks.

• Your investment protected.
1500 Vdc or 1000 Vrms protection on all voltage ranges. 300 
Vdc or rms AC on all resistance ranges.

• Easy to carry and use.
It’s free from external power requirements and weighs only 454 
grammes. available now

Featuring new continuity function

Model RMS 3030 0.1% Vdc accuracy $199
Model 3020 0.1% Vdc accuracy $179
Model 3010 0.25% Vdc accuracy $139
Model TECH 300 0.5% Vdc accuracy $115
All prices subject to 15% S.T. where applicable

A full range of accessories is available.

• ADELAIDE 356-7333 • BRISBANE 52-7255 • HOBART 23-1841
• MELBOURNE 699-4999 • PERTH 277-7000 • SYDNEY 648-1711
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AUTOCHIME

switch. For the eight outputs we use a 
4051 8-channel multiplexer, which is 
wired as a single-pole 8-position switch.

Both of these switching chips are 
each controlled by a counter — the 
4016 is controlled by a 4017 decade 
counter while the 4051 is controlled by 
a 4024 7-stage ripple counter.

Consider the 4024 first. We use it to 
count the pulse which occurs at the R0 
output (pin 21) of the MPU before each 
tune selection occurs. A spare section 
of the 4016 chip is used to invert the 
signal from pin 21 of the MPU to make 
it suitable for clocking the 4024, which 
has negative-edge triggering. So the 
pulse occurring at the R0 output of the 
MPU advances the 4024 counter by one 
step, each time the front door pushbut­
ton is pressed.

While the 4024 actually is a seven 
stage counter we only use the output of 
the first three stages to control the BCD 
inputs (pins 9,10 and 11) of the 4051 to 
give one-of-eight channel selection. 
And we use the counter output at pin 9 
of the 4024 to clock the following 4017 
counter.

The 4017 is a 5-stage Johnson counter 
with 10 decoded outputs. Here it is 
wired to reset when it reaches the 
fourth state (pin 7 connected to reset 
pin 15) so it only counts to three — ac­
tually 0, 1, 2. These three outputs are 
used to control three switches in the 
4016 package.

To sum up the operation of the 
CMOS circuitry: It consists of two 
counters in cascade, one dividing by 
eight and the other dividing by three. 
The BCD output of the divide-by-eight 
counter controls of one-of-eight 
channel selector while the decoded 
decimal output of the divide-by-three 
counter controls a one-of-three 
channel selector, the 4016.

Clocking the counters through their 
full sequence gives the total repertoire 
of 24 tunes possessed by the 
microprocessor.

The combination of the PMOS cir­
cuitry of the MPU chip and that of the 
CMOS chips presents a problem of par­
tial incompatibility. Ideally, the MPU 
chip should be run at 14 volts or more 
(typically 18 volts in the Chroma-chime) 
although it will run reliably down to 
about 12 volts. By contrast, the max­
imum operating voltage for the CMOS 
is 15 volts.

This means that the composite cir­
cuitry has a narrow range for the supply 
voltage, so that it is not very practical to 
run it from batteries. Accordingly we 
designed the circuit around a 12.6 volt 
transformer. This can take the form of 
an AC plugpack, which simplifies the 
wiring, or a small mains transformer 
built into the case.

Bridge rectification of the 12.6V out­
put of the transformer yields about 18

We suggest you cover the Autochime case with wallpaper or paint it to match the 
wall so that it merges with the decor.

Mount all the passive components and semiconductors before the IC's. Use a 
socket for the MPU chip.

to 20 volts DC which is then fed to a 
series regulator, Q1. A 15V zener diode 
provides the voltage reference which 
means that the output of Q1 is typically 
14.3V DC. The 22 ohm resistor in series 
with Q1 protects it against accidental 
short circuits.

Power is always applied to the CMOS 
circuit because it has a stored "count" 
which would otherwise be lost if the 
power was removed.

One part of the circuit remains to be 
discussed and that is associated with D3 
and D4. These diodes provide for an 
optional back door pushbutton which 
only selects one tune. D4 provides the 
forward bias to Q2 for the initial power- 
up procedure for the MPU, while D3 
forces the K4 input (pin 7) high so that 
the tune associated with K4 and R0 (pin 
21) is always selected when the back 
door pushbutton is pressed.

Our printed circuit board is smaller 
than that for the original Chroma­
chime, and in fact, can be just fitted 

into the Chroma-chime case, if you 
wish to do a conversion. Dimensions of 
the PCB are 130 x 86mm and it is coded 
79ac9.

We housed the PCB plus the 
loudspeaker and a length of insulated 
terminal strip in a plastic utility box 
measuring 160 x 95 x 50mm. The 
miniature loudspeaker is mounted on 
the lid, which is drilled with a suitable 
pattern of holes to let the sound es­
cape. The PCB is mounted in the case, 
which may be mounted in a suitable 
position on the wall in your home. This 
should be close enough to a mains 
power point for the plubpack leads to 
reach. • '

We powered our prototype with a 
Ferguson 12V/500mA AC plugpack. As 
an alternative, it is possible to mount a 
small transformer such as the Ferguson 
2851, DSE 2851 or A&A 6474 at one end 
of the case (on the end panel). If this 
approach is taken, fit a three-core 
mains cord and plug. The earth wire
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AUTOCHIME

(green/yellow stripe) should be ter­
minated to a solder lug which is 
secured under one of the transformer 
mounting screws. The active and 
neutral wires should be terminated to 
an insulated terminal block which also 
terminates the transformer primary 
connections. No mains switch is 
necessary since the unit is permanently 
powered. Power consumption is 
negligible.

If you take the AC plugpack ap­
proach, all mains wiring is avoided. We 
connected the low voltage ac from the 
plugpack to the Autochime prototype 
via a two pin DIN plug and socket. 
While it is a neater and easier approach, 
the AC plugpack may or may not cost 
more than one of the above- 
mentioned transformers. The choice is 
up to you.

The PCB is mounted on the base pan-

We estimate that the current 
cost of parts for the 
Autochime is approximately

$34
This includes sales tax but 
does not include the power 
transformer and pushbut­
tons.

el of the plastic box using four screws, 
together with lockwashers and nuts. 
The PCB needs to be spaced off the 
base panel by the thickness of one nut.

Some constructors may wish to 
provide screwdriver access for the 
three trimpots. We do not think this 
should be necessary, as once the trim­
pots are initially adjusted there should 
be no further need for tweaking.

We used a miniature loudspeaker 
with a diameter of 65mm and a nominal 
impedance of eight ohms. Although 
this impedance is all that is likely to be 
available as far as small loudspeakers 
are concerned, the impedance should 
ideally be as high as possible so that 
maximum power is dissipated in the 
loudspeaker rather than in the series 
limiting resistor.

If you can obtain a slightly larger 
loudspeaker which will still fit in the 
plastic case by all means use it. It will 
probably sound louder.

Attach the loudspeaker to the metal 
panel of the case by three screws and 
small clamp strips or washers and nuts. 
Alternatively, you may wish to fix the 
loudspeaker in place using an epoxy 
adhesive.

Right: actual size 
reproduction of 
the PC pattern.

While it is satisfactory to connect the 
loudspeaker direct to the PCB, it is 
better to connect the wires from the 
front and back door pushbuttons via a 
strip of insulated terminal block. The 
photograph of our prototype shows 
only the front door pushbutton con­
nected, via a two-way insulated ter­
minal block.

When assembly is complete, check 
all connections against the circuit and 
PCB diagrams. Set the Volume and 
Tone trimpots to midpoint and the 
Speed trimpot so that the wiper is over 
towards Q2. Now apply power. There 
should be no sound from the 
loudspeaker. Check that the output 
voltage from the regulator Q1 is within 
+ 5% of 14.3V de.

Now short the wires to the front door 
pushbutton and check that the 
Autochime plays a tune. If the wires are 
shorted continuously, the unit should 
run through the complete repertoire of 
24 tunes. Since the 4024 and 4017 
counters are not reset to zero when 
power is applied, the Autochime can 
start at any tune within the repertoire 
and then work its way through.

With these checks complete, make 
the desired adjustments to the trimpots 
and the unit is ready for final installa­
tion.

Note that there is a possibility of MPU 
malfunction if the Volume trimpot is set 
for maximum loudness and the mains 
voltage or transformer output voltage 
happens to be low. If this combination 
occurs, the regulator voltage may drop 
below the point for reliable operation 
of the MPU.

When this happens the unit may just 
emit a few garbled notes, or may not 
operate at all. In this case, reduce the 
Volume setting and interrupt and 
restore the power to the unit. Normal 
operation should be restored.

There is a modification whereby in­
dividual selection of tunes is possible. 
For example, you may wish to play a 
certain tune on a particular day. This 
facility can be provided by cutting the 
link marked "link" (what else?) on the 
PCB component diagram and running 
two wires to a SPST switch. With the 
switch closed, the Autochime will cycle 
normally but with it open, the counters 
will stop.

To select a particular tune, close the 
switch and short the wires to the front 
door pushbutton. Let the Autochime 
run through the repertoire until the 
tune is reached, and then open the 
switch. Now pushing the frontdoor 
pushbutton will play only the selected 
tune. ®
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What’s so hard about
a DICK SMITH Kit?

all parts supplied
Just follow the simple, step-by-step 
instructions You'll find all the parts 
are supplied - even nuts, bolts and 
even solder'

The first step?It’s finished & it

Full instructions 
PLUS guide to kit 
construction 
included

GUARANTEE
works All Dick Smith kits are made 

from brand new and guaranteed 
components. Each kit is made 
up in consultation with the 
major electronics magazines, 
and includes latest amendments.

And it looks so good your friends will never believe 
that you actually built it yourself' Settle back 
and wonder why you never built anything before1 send for our

Colour Kit
Catalogue

Name

Address

(also available 
to personal callers 
at any of our stores 
and many re-sellers).

16 pages of kits for 
all tastes and budgets. 
Send for your free copy 
today!

Our colour kit catalogue contains 
detailed illustrations of most of our 
kits - and it's yours free for the 
asking.

If by chance you cannot get your 
kit to work, many of the major 
kits include a 'sorry Dick, it 
doesn't work' coupon which 
allows you to have the kit 
serviced in our laboratories for a 
token fee. FREE

Postcode

MAIL ORDER CENTRE
P.O. Box 747,Crows Nest, 
N.S.W. 2065

Dick, send me my FREE 
Colour Kit Catalogue

DICK SMITH ELECTRONICS
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS
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A control unit
for windscreen wipers

Add this useful accessory to your car

Based on a low cost 555 timer IC, this intermittent windscreen 
wiper control overcomes the limitations of conventional wiper 
systems in a simple and economical way. It features four 
switchable delay times, is easy to build, and can be fitted to almost 
all types of cars.

by GREG SWAIN

Anyone who drives a car has ex­
perienced situations when it is raining 
nard enough to need to use the 
windscreen wipers, but not hard 
enough to need them on continuously. 
As a result, one has to constantly reach 
for the wiper switch, turning the wipers 
on and off as the need to clear the 
windscreen arises. This can prove very 
tiring, and is a distraction from the real 
job at hand — driving the motor vehi­
cle.

Two-speed wipers do help to 
alleviate this problem, but cannot cope 
with all weather situations, particularly 
when it is only just raining and a wipe 
every few seconds or so is all that is 
needed. If you leave the wipers on in 
these conditions, they will only chatter 
annoyingly across the dry windscreen, 
wearing out the rubber wiper inserts.

What's needed, then, is some sort of 
control system that will stop the wipers 

at the end of each sweep, and insert an 
appropriate time delay before the com­
mencement of the next sweep. This 
time delay should be variable at will, to 
suit the conditions. The Variable Delay 
Wiper control described in this article is 
designed to do just that!

One of the main features of the con­
troller is that it is simple to build and 
operate, and yet should fit most makes 
of cars without modifications.

In its basic form, our new controller 
offers four switch-selectable delay 
times, is suitable for single and dual­
speed wipers and for wound field and 
permanent magnet motors, including 
those with dynamic braking.

The second major feature of the 
design is its inherent safety. When the 
controller is not being used, the wipers 
are controlled by the main wiper switch 
exactly as standard. To use the Variable 
Delay, the main wiper switch is turned 

off and the Variable Delay Wiper is 
turned on. Turning the main wiper 
switch on overrides the operation of 
the Variable Delay Wiper, allowing the 
driver to easily switch between inter­
mittent and normal modes of opera­
tion.

The circuit is based on a similar cir­
cuit described some years ago in the 
May 1975 issue. However, this original 
circuit has been considerably modified 
in order to simplify construction and to 
reduce the cost.

Heart of the circuit is the ever- 
popular 555 timer IC, connected to 
operate as an astable multivibrator. The 
10k limiting resistor sets the minimum 
delay time between wipes, whilst the 
18k, 27k and 33k resistors set the three 
remaining delay times according to the 
position of rotary switch S2. The values 
chosen should give time delays of ap­
proximately 3, 6, 10 and 15 seconds.

The selected resistors, in conjunction 
with the 4.7k resistor between pins 6 
and 7 of the IC, set the charge time of 
the 220uF electrolytic capacitor. This, in 
turn determines the off time of the 
relay, and corresponds to the wait 
between wipes (pin 3 high). You can 
work out your own delay times, if you 
so wish, simply by applying the follow­
ing equation:

t = 0.685 (Ra + 2Rb)C 
where t is the delay time between the 
start of each wipe in seconds, Ra is the 
total resistance between pin 7 and the 
positive supply rail to pin 8, Rb is the 
resistance between pins 6 and 7 (4.7k in 
this case), and C is the value of the 
capacitor (in Farads) connected to pin 
6.

The delay times we have chosen
should suit most applications, though.
But note that the actual delay times can
vary slightly from the calculated times
due to component tolerances.

Another point to note here is that the
The completed prototype, built into a plastic case. It provides four switchable 
delay times — 3, 6, 10 and 15 seconds — and is simple to use.
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PARTS LIST
7 555 timer IC
1 12V SPDT relay with 5A contacts, 

E3201 or similar
1 EM401 diode
1 printed circuit board, EA 79W9, 49 

x 79mm
1 plastic case with aluminium lid, 

130 x 68 x 41mm
1 front panel to suit
1 4-position single pole rotary 

switch
1 SPDT miniature toggle switch
1 5-way terminal block
7 knob to suit front panel
CAPACITORS
1 220uF 16VW PCB mounting elec­

trolytic
1 100uF 16VW PCB mounting elec­

trolytic
1 0.1 uF polyester
7 ,01uF polyester

RESISTORS (% or Vi watt)
7 x 700 ohms, 1 x 4.7k, 1 x 10k, 1 x 
18k, 1 x 27k, 1 x 33k

MISCELLANEOUS
Solder, hookup wire, machine 
screws and nuts, scrap aluminium 
for mounting bracket, automotive 
connectors, etc.
Note: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Com­
ponents with higher ratings may 
generally be used provided they are 
physically compatible.

first delay time after switch-on is slight­
ly longer than subsequent delay times. 
This is because the 220uF capacitor has 
to charge from OV to 2/3 the supply 
voltage before the first pulse is 
delivered. After that, the capacitor only 
has to charge up from 1/3 the supply 
voltage.

The discharge time of the 220uF elec­
trolytic capacitor is determined solely 
by the 4.7k resistor, and has been set at 
0.7 seconds. During the discharge time 
the relay is energised (pin 3 low), and 
this initiates the wipe by moving the 
wipers off the park position. The dis­
charge time chosen should be long 
enough to pulse the majority of wiper 
motors into operation, and yet be short 
enough so as not to initiate an im­
mediate second wipe when the wipers 
return to the park positon. In the un­
likely event that the wipers do fail to 
operate correctly, then increase or 
decrease the 4.7k resistor as required.

The relay is driven directly from the 
output terminal of the 555 timer. Note 
that a protective diode is required to 
prevent the possibility of latch-up due 
to the inductive spikes produced when 
the relay is de-energised.

3/AU/-FIG. 1
VARIABLE DELAY WIPER

Fig. 1: the circuit diagram for the Variable Delay Wiper control. The use of a relay 
output stage makes possible the control of most types of wipers.

Larger than life size photo of the assembled PC board.

Using a relay as the output device has 
several advantages. It means that the 
unit can be used with all types of 
wipers; it provides isolation between 
the electronics of the controller and 
the wiper circuitry; and it ensures that 
normal operation of the wipers will be 
possible in the event of a failure in the 
controller.

In other words, the unit can be 
regarded as "fail-safe". This last feature 
arises because the relay, in the un­
operated position, does not alter the 
original wiper circuitry. If the failure is 
such that the relay remains energised, it 
is only necessary to turn off the 
Variable Delay Wiper to de-energise 
the relay.

There is of course a possibility that 
the relay could mechanically jam in the 
operated position, but the chances of 

this occuring are extremely remote.
It is necessary to filter the supply 

voltage to the 555 timer, to prevent it 
from falsely triggering due to ignition 
transients and surges due to load 
changes on the car electrics. This is 
achieved by the 0.1uF and TOOuF 
capacitors in conjunction with a 100 
ohm decoupling resistor.

Before describing the construction of 
the unit, we will digress and give a short 
explanation of the various types of 
electric wipers commonly fitted to cars. 
Table 1 is a list of the more common 
types, and their identifying 
characteristics.

The earliest types of motors 
employed a wound field, and these 
were characterised by a good self­
braking action. All that is required to 
control them is a simple on-otf switch.
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The DMM you’ve wanted: Quality and 
performance at a low, low cost

Don’t let our low price fool you!
Because Sabtronics sells factory-direct — we 
can offer the superior 2010A DMM kit for a 
surprisingly low $69.95. Surprising because 
you get the accuracy, features and performance 
you’d expect from the high priced units.

The 2010^i offers you the long-term accuracy 
of a laser-trimmed resistor network, an ultra­
stable band-gap reference element and single 
chip LSI circuitry — all in a compact, rugged, 
human-engineered housing. With 31 ranges 
and 6 functions, you can measure AC and DC 
volts from 100 gV to 1000V; AC and DC 
current from 0.1 gA to a surprisingly high 10A; 
resistance from 0.112 to 20 MS2. Typical DCV 
and Ohms accuracy is 0.1% ±1 digit. And you 
see these precise readings on a bright, 3/2-digit 
LED display with automatic decimal placement 
and large, 9mm numerals.
Of course, that’s what you’d expect from a 
quality DMM. But we’ve even added more 
features for extra convenience, flexibility and 
reduction of human error.
• Unique XI0 Multiplier Switch — gives you 

convenient push button selection to the next 
higher decade range. Hi-Lo Power Ohms 
capability gives you three high-ohms ranges 
that supply enough voltage to turn on a 

silicon junction for diode and transistor 
testing. For in-circuit resistance measurement 
without turning on a semiconductor junction, 
you use the three low-ohms ranges.

• Wide Frenquency Response — 40Hz to 
40kHz bandwidth lets you measure audio 
through ultra-sonic AC signals.

• Touch and Hold Capability — with optional 
probe, retains readings for as long as you 
wish. You can make measurements in hard- 
to-reach places without taking your eyes off 
the probe tip or stopping to record data.

• Plus More — Auto Polarity, Auto Zero, 
Overrange indication and fully overload 
protected on all ranges.

And, although designed for benchtop use, the 
sleek, compact 2010A is powered by 4 “C” cells

(not included), bringing wide-range lab 
performance to the field when you need.it.

Easy, one-evening assembly
Your 2010A DMM kit comes complete with 
easy-to-follow, step-by-step instructions, all 
necessary parts (including the high-impact 
case), and test leads. You can complete 
assembly in a single evening. Whether you’re 
a professional or hobbyist, if quality, per­
formance and accuracy are important — and 
padded prices aren’t — you should order 
the 2010A.
Ordering Information
Prices and shipping charges listed are in 
Australian dollars and do not include any tax 
or duty which may be levied upon delivery 
of the goods.
Ordering your 2010A kit directly from our 
U.S.A, factory is easy:
Simply send us your order with a bank draft 
for an equivalent amount in U.S. dollars and 
well ship your kit via Insured Airmail. Please 
allow 4-6 weeks for delivery.

Making Performance Affordable

sabtronics
INTERNATIONAL)

13426 Floyd Circle • Dallas, Texas 75243 
Telephone 214/783-0994

Brief Specifications
OC Volt»: 100/xV to 1000V in 5 ranges
AC Volts: 1 00mV 1000V in 5 ranges
DC Current: 0.1 mA to 10 A in 6 ranges
AC Current: 0.1mA to 10 A in 6 ranges
Resistance: 0.18 to 20 MQ in 6 ranges
Diode Test Current: 0.1 mA, 10mA, 1mA
ACV Frequency Response: 40Hz to 40kHz 
input Impedance: 10 M8 on ACV and DCV

Overload Protection: 1200 VDC or RMS on all voltage 
ranges except 250 VDC or RMS on 200mV and 2V AC 
ranges. Fuse protected on ohms and mA ranges.

Power Requirement: 4.5 to 6.5 VDC (4 "C" cells) 
optional NiCd batteries or AC adapter/charger 
Display: 0.36" (9.2mm) Digits reading to ±1999
Size: 8"W x 6.5"D x 3"H (203 x 165 x 76 mm)
Weight: 1.5 lbs. (0.68kg.) excl. battery

To: Sabtronics International, 13426 Floyd Circle, Dallas, TX 75243, U.S.A.Please send me ... .--  (Qty.) Model 2010A Digital Multimeter kit(s) @ AS69 95 ea  h-- (Qty ) Airmail postage and insurance <§) AS1100 per kit ___--  (Qty.) Model THP-20 Touch and Hold Probe(s) @ AS18.00 ea.   I-- (Qty.) #NB-12O Rechargeable NiCd Battery @ A$17.00/set   (TOTAL AS  |I have enclosed a bank draft in U.S. dollars equivalent to the AS total, payable to SABTRONICS INTERNATIONAL IName_:_______ ___ _________Address ________ ___ ______ _
_ _______ _____ __ (Postcode & Country)
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Wiper delay control: build it for your car

Self parking is achieved by using a se­
cond, mechanically linked switch in 
parallel, which keeps power applied 
until the parking position is reached. 
Fig. 2 is a schematic diagram of such a 
system.

However, the more recent type of 
permanent magnet motor does not 
nave the same braking characteristics, 
and it is necessary to apply dynamic 
braking by placing a short across the ar­
mature. Fig. 3 is a representative 
schematic circuit for these types of 
motors.

In the on position, the wiper motor is 
connected directly to the 12V supply. 
As the motor rotates, it operates a syn­
chronised change-over switch. In the 
diagram, this switch is shown in the 
self-parking position, and it can be seen 
that there is a short directly across the 
motor armature.

When the wipers are turned off, the 
armature is earthed via the "B" contact 
on the wiper switch, and by the cam- 
actuated switch, so that the motor con­
tinues to operate. However, when the 
cam-actuated switch operates, it shorts 
out the armature, bringing the motor, 
and hence the wipers, to a stop. The 
cam is arranged so that this occurs at 
the bottom of the windscreen.

With all types of two-speed wipers, 
we recommend that the low speed be 
used for the intermittent mode. This 
will minimise the current through the 
relay contacts on switch on, and makes 
the discharge time (relay energised) far 
less critical. The relay contacts should 
have a rating of around 5A.

Construction of the unit should be 
quite easy. Most of the components are 
mounted on a small PC board measur­
ing 49 x 79mm, and coded 79W9. The 
only electronic components not 
mounted on the PC board are the 18k, 
27k and 33k timing resistors. These are, 
instead, mounted directly on the back 
of the rotary switch, as shown in the 
wiring diagram.

Begin by fitting all the low profile 
components to the PC board. This will 
include the resistors, diodes, polyester 
capacitors, and the IC. Don't forget the 
wire link. The two electrolytic

Figs 2 & 3: typical wound field and per­
manent magnet wiper systems.

FIG. 2 SELF PARKING WOUND FIELD TYPE MOTOR 
SHOWN IN PARKED POSITION

FIG. 3 TYPICAL PERMANENT MAGNET MOTOR 
SHOWN IN PARKED POSITION

TABLE 1: Windscreen Motor Systems

No. of speeds Type of Motor No. of wires to switch System code

1 wound field 2 1

2 wound field 3 2

1 permanent mag. 3 3

2 permanent mag. 4 4

cont. variable not suitable for use with our timer

capacitors and the relay can then be 
added to the board.

We used PC stakes to facilitate exter­
nal connections to the board, but these 
can be regarded as optional.

The printed circuit module is install­
ed in a plastic utility case fitted with a 
light gauge aluminium lid. Its 
measurements are 130 x 68 x 41mm. 
Mount the PC board towards the rear 
of the case, as shown in the 
photograph, using machine nuts as 
standoff spacers between the board 
and the bottom of the case.

External connections to the power 
supply and wiper circuitry are made via 
a 5-way terminal block fitted to the 
back of the case. Fit the terminal block 
first, then drill five small clearance 

holes immediately above each terminal 
to allow wires to pass inside the case. 
We used short pieces of stout tinned 
copper wire to make the connections 
to tne terminal block, and terminated 
the leads from the PC board to these 
just inside the case.

Fitting the unit into your car will 
probably be a greater challenge than 
building it in the first place! A small 
bracket will have to be made to hold 
the case to the underside of the 
dashboard. We have left details of this 
to the individual constructor, as it will 
have to be made to suit each individual 
car and mounting point.

Assuming the car has a negative earth 
system, connect the negative supply 
wire to a convenient earth point. It is a 
good idea to check with an ohmmeter 
that the point chosen is in fact con­
nected to the main metalwork of the 
car, particularly in cars using plastic 
materials for the dashboard.

The positive supply wire must be 
connected via the ignition switch. If 
your car has an accessories position, 
then connect the wire so that the unit 
will operate in this position. Connec­
tions to the vehicle are best made using 
automotive-type terminals and spade 
connectors.

Perhaps the most convenient place to
71

Actual size reproduction of the front panel artwork.
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Wiper delay control: has four switchable delay times

Left: actual size reproduction of the PC artwork. At right is the component overlay diagram.

connect the positive supply wire is near 
the fuses. Take care to connect the wire 
so that the unit is protected by a fuse. 
To check this, connect a voltmeter 
between the proposed take-off point 
and chassis — when the fuse is remov­
ed, the voltage should fall to zero.

If you haven't previously done so, 
you can now check the operation of 
the electronics. Turn the ignition on 
and apply power to the unit. It should 
be possible to hear the relay operating 
at set time intervals, depending upon 
the switch setting.

The next step is to connect the wipers 
into the circuit. First ascertain what type 
of wipers are fitted. Table 1 is a list of 

the more common types. Fig. 4 gives 
the coding scheme we have used for 
the relay contacts.

We will consider system No. 1 first. 
This type is usually fitted to early model 
English cars, and uses a wound field 
type motor with self parking facilities. 
There are two wires connected to the 
wiper switch, which is a single pole 
type. Connect the normally open relay 
contacts (2 and 3) in parallel with the 
wiper switch.

System No. 2 has a wound field 
type motor, with two speeds. There are 
three wires to the wiper switch. Turn 
the wipers on, and find and mark the 
wire which stops both fast and slow 

speeds, and the one which affects only 
the slow speed. Connect the normally 
open relay contacts (2 and 3) in parallel 
with the two marked ones.

System No. 3 uses a permanent 
magnet motor fitted with dynamic 
braking. There are three wires con­
nected to the wiper switch. Identify the 
ground wire, i.e., the one connected to 
the car chassis, and mark it "A". Turn 
on the wipers, and find one of the two 
remaining wires which does not affect 
the operation of the wipers. The cor­
rect wire is the one which prevents the 
self parking facility from working. Mark 
this wire "B".

Cut wire "B", and connect relay con-

We estimate that the current 
cost of parts for this project 

is approximately 

$16
This includes sales tax.

This rear view shows how connections 
are made to the terminal block. 
Arrange matters so that terminal con­
nections (left to right) are: relay output 
1, relay output 2, relay output 3, +12V, 
and earth.

9

Inside the completed prototype. Use heavy duty automotive cable to make the 
wiring connections between the relay outputs and the termir.al block.
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tacts 1 and 2 across the break, with con­
tact 2 nearest the switch. Contact 3 is 
then connected onto the earth wire 
"A", or to some other convenient earth 
point. F’robably the easiest way of mak­
ing this earth connection is to run a 
wire link from relay contact 3 to the 
negative supply lead at the terminal 
block.

The last system to be considered is 
No. 4. This uses a permanent magnet 
motor with dynamic braking, but has 
two speeds. The procedure is very 
similar to that used for No. 3. Iden­
tify the earth wire, and mark it "A". 
Turn on the wipers in the slow speed 
position, and find one of the three 
remaining wires which does not stop 
the wipers but does stop the self park­
ing when disconnected. Mark this wire 
"B".

Cut wire "B", and connect relay con­
tacts 1 and 2 across the break, with con­
tact 2 nearest to the switch. Contact 3 is 
then connected onto the earth wire 
"A" or connected to the negative supp­
ly lead at the terminal block, as before.

The prototype was fitted to a mid-70s 
Holden Torana sedan. This vehicle 
employs wiper system No. 4, and has 
the wiper switch mounted on the 
dashboard. There are four terminals on 
the back of the switch, marked "1", 
"2", "3" and "wash". The earth con­
nection is made via the body of the 
switch.

The wire connected to terminal 3 is 
wire "B", and must be cut and con­
nected across relay contacts 1 and 2 as 
indicated above.

The important things to note about 
Table 1 are these:

■Ol

-02

-0 3

V NORMALLY CLOSED

> NORMALLY OPEN

FIG 4 RELAY CONTACTS SHOWN IN 
UNENERGISED POSITION

Fig 4: The coding scheme used for the 
relay contacts (see text for connec­
tions).

• if the earth contact is made via the 
body of the switch, then this counts as 
an extra wire;
• the wire to the switch from the 
washer motor (where fitted) is not 
counted.

Having completed installation, the 
unit can be given a final checkout. Wet 
the windscreen, start the engine, and 
turn the Variable Delay Wiper on. 
Check that the unit gives the ap­
propriate time delays for the four 
switch positions, ana that the wipers 
operate normally when the main wiper 
switch is activated. If these things check 
out, the job is done. ®

IF YOU WANT 
TO UNDERSTAND 

MORE ABOUT 
MICROPROCESSORS

ABC 
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.

Stotts w
TECHNICAL CORRESPONDENCE COLLEGE

The name to trust in correspondence education

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

Please send me free and without obligation full details of the following courses:

(PLEASE PRINT) _________________

The Stott’s range of courses in 
Electronics are:

MR MRS MISS_______________________________________ -AGE----------

ADDRESS____________L----------------------------------------------------------------------

POSTCODE __________

Stott s undertake that no sales counsellor will visit you

Radio for Amateurs
Introduction to Electronics
Digital Electronics
AM Radio Receivers
Radio/TV Servicing 
ColourTelevision 
Amateur Radio Operators’

Certificate
A full range of Hobby and 
Business courses also • 
available.

ALA/ST1170/EA979
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Circuit & Design Ideas Conducted by Ian Pogson

Interestinq 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. Your contributions are welcome, and will be paid for if used.

Simple voltage reference uses op-amp
This circuit uses a 741 op amp and a 

zener diode to produce a stable 
reference voltage, which may be used 
in regulated power supplies or for 
regulation. An unusual feature of this 
circuit is that the zener voltage is used 
by the op amp to define a constant 
current in the zener diode and thus 
stabilise its own voltage. To keep the 
temperature coefficient of the output 
low, a type EM401 silicon power diode 
is connected in series with the 6.2V 
zener diode. At 5mA the BZX79C6V2 
has a temperature coefficient of 
+ 2.3mV/°C, while the EM401 has a 
temperature coefficient of -2.2mV/°C 
approximately. The two tend to cancel 
each other, giving a low output 
temperature coefficient.

The output voltage V02, is deter­

mined by the values of R2 and R3, while 
the zener current is set by R1. R4 is in­
cluded to equalise the impedance at 
the inputs of the 741 and thus minimise 
the effect of input offset current drift. 
The component values shown give V01 
= 6.8V, V02 = 9V, Iz = 5mA.

The maximum current drawn from 
V02 should be 2mA. If a slight variation 
of the output voltage with temperature 
can be tolerated, then R4 and D2 can 
be omitted and R1 and R3 changed to 
560 ohms and 3070 ohms, respectively. 
For different output voltages and zener 
currents, the component values are 
given by: V02 = V01 (R2 + R3)/R2 R1 
= (V02-V01)/lz R4 = R2.R3/(R2 + R3) 
approximately.

(By Mr R. K. Gibson, 14 Milne Street, 
Shortland, NSW 2307.)

Automatic line feed facility for EME-1
For readers who have built the EME-1 

video terminal, here is an easy method 
for producing an automatic line feed 
facility. This is a very desirable feature 
especially when a stream of data 
transmitted from the computer or a 
cassette interface contains no line feeds 
or carriage returns, as in for example, a 
typical hex dump from memory.

The modification requires the cutting 
of copper tracks in three places on the 
component side of the PCB, adding five 
jumper wires to the solder side of the 
board, making use of the unused gates 
and inverters anc^adding a diode, a 
capacitor and a resistor.

Specifically, the steps are as follows: 
(1) Cut the track leading out from

IC35/13 on the component side (iust 
below C15), (2) Cut the track leading 
out from IC35/2 on the component 
side, (3) Cut the track leading out from 
IC54/11 on the component side, (4) 
Jumper IC57/4 to IC28/5, (5) Jumper

IC54/11 to IC28/4, (6) Jumper IC34/2 to 
IC28/6, (7) Jumper IC33/2 to IC35/13, 
(8) Jumper IC57/3 to IC37/3 for 64 
character mode or, IC37/4 for 32 
character mode, (9) Insert a diode. 
(1N914, 1N4148, etc), capacitor 100pF, 
and 33k resistor as shown.

Basically, a line feed function similar 
to that produced by the action of the 
line feed key, or a line feed received 
from the line, is automatically initiated 
immediately after the 64th character is 
entered on the screen. Alternatively, 
this would occur after the 32nd 
character, when set to this mode.

(By Mr E. M. Monsour, E. & M. Elec­
tronics Pty Ltd, 136 Marrickville Road, 
Marrickville, NSW 2204.)

Novel method for desoldering IC devices
Not long ago, our attention was 

drawn to a desoldering aid for IC 
devices using a technique originated by 
F8CV/F9BL. This consists of a stainless 
steel hypodermic needle (with point 
ground down to avoid risk of scratches) 
forming a thin tube with diameter suf­
ficient to fit over the IC leads.

The procedure recommended is to
heat and liquify the solder fastening an
individual IC pin, using a soldering
iron, and then when the solder is
molten, the hollow needle is gently in-

troduced while turning it gently 
between the fingers, until the IC lead is 
separated from the solder by the wall of 
the needle. The soldering iron is 
removed, and since the solder will not 
"take" to the stainless steel as it cools, 
the needle can afterwards be 
withdrawn so that the lead is left free. 
The process is repeated and all 
soldered IC leads and the device can 
then be removed from the PCB.

At the time it was not made clear 
what type and size of needle was used.

Brian Castle, G4DYF, has recently tried 
out this technique and can vouch for its 
effectiveness. He has also found that in 
order to find a needle with an internal 
diameter sufficiently large to fit over a 
typical IC lead, it needs to be the type 
normally used in medical practice for 
drawing up the contents of a phial into 
a syringe before an injection is made 
using a finer needle. He reports that 
suitable needles are known as Leni 
Sabi, size 21G by IVzin, 40mm 8/10.

(From "Radio Communication".)
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CASH-MORE ENTERPRISES
Entertaining Australia 

You can hire or buy the best 
Sound-Lighting-Disco Equipment

• MOBILE DISCOTHEQUES
• CUSTOM MADE CONSOLES
• ROPE LIGHTS (4-way) 6 COLOURS INC. 

MULTICOLOURED
• CHASERS (4-way) WITH OR WITHOUT DIMMERS 8 WAY 

programmable with or without Dimmers
• STROBES
• MIRROR BALLS 16’-18’-24'
• PROJECTORS
• FANTASTIC WALL OR CEILING LIGHT UNITS 270 MIN 

Lamps with 7 design patterns per sq ft.
• ILLUMINATED DANCE FLOORS 8’ x 4’ x 6” MODULAR
• TIVOLI DANCE FLOORS ILLUMINATED TUBE FLOORS
• SPACE BEACONS 1, 4, 6-way COLOURED SPOTS 

REVOLVE AROUND ROOM
• SINGLE SPOT OSCILLATOR

• LIGHT BOXES 4' x 2’ x 4' ACRYLIC FRONT (4-way)
• FOUR TYPES DISCO MIXERS
• POWER AMPLIFIERS
• MICROPHONES

• MICROPHONE CABLES — MULTICORES — TWIN WITH 
SW/PAIR, etc.

• CHASSIS T/TABLES BELT DRIVE MAG STYLUS
• SEVERAL TYPES OF SPEAKER CABINETS - SPECIALS 

MADE TO ORDER
• MICROPHONES & STANDS
• MIXERS — EQUALISERS — LIMITERS
• RECORDERS
• SPEAKERS — RCF — JBL — ALTEC — ETONE
• FOG MACHINES
• PYROFLASH SYSTEM

FOR YOUR ENTERTAINMENT REQUIRES CONTACT:

CASH-MORE ENTERPRISES
356 LIVERPOOL ROAD, ASHFIELD. 

TELEPHONE: 798 6782, 799 3424. TELEX NUMBER: 27732.

FOR THE PROFESSIONAL
MASURSAÍS MIDOU ŸOtUMî

T —

AUDITEC

4

MUSICAI INSTRUMENT 
PÂCAMPÍJFIER

I 
sL mu:

A NEW MUSICAL INSTRUMENT PREAMPLIFIER FROM AUDITEC
Jîlo SAME ADVANCED TECHNIQUES AS THE MURRAY PREAMPLIFIERS — LOW NOISE PERFORMANCE 

HANDLING HIGH/LOW IMPEDANCE SWITCHES ON ALL MICROPHONE INPUTS OUTPUT 
DRIVES POWER AMPLIFIERS WITH UP TO 3 VOLTS RMS FOR DESCRI--------- 
CALL, PHONE —----------------OR WRITE TO: PTIVE LEAFLETS ON THIS PREAMPLIFIER,

AGENTS:
MELBOURNE: 
BRISBANE: 
ADELAIDE:

CANBERRA: 
HOBART: 
DARWIN: 
ALICE SPRINGS: 
PERTH: 
NSW:

Zephyr Products, phone 568 2922
Delsound Pty Ltd. phone 229 6155
Neil Muller Pty Ltd. phone 272 8011
Protronics Pty Ltd. phone 212 3111
Musique Boutique, phone 81 5255
United Audio, phone 34 4412
Darwin Communications Systems, phone 85 3184'
Farmer & Davies Electronics, phone 52 2967
Willis Trading Co. phone 321 7609
WMR Electronics. Glenfield, phone 605 1203: President Sound 
Wentworthville. phone 631 6689. Dawes Sound Systems. Blaxland. 
phone 39 4421; Hi-Fi Gallery. Tamworth. phone 66 2525 Ray Walsh 
Sound Systems. Albury. phone 21 1502. Tailogy Electronics Fairy 
Meadow, phone 83 1219. D R Hi-Fi & Electronics. Dee Why. phone 
982 7500: Landers Music Centre. Orange, phone 62 6515

AUDITEC AUSTRALIA 
PTY. LTD.,
10 Waitara Avenue, 
Waitara, NSW 2077
Phone 48-4116

(Pacific Highway side of 
Waitara Station)
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CIRCUIT & DESIGN IDEAS

Music from your lawn!

470KS2

Metal stakes

4700

9v. 
battery

9v.
battery

NOTE:
Pins 1, 5 and 8 not connected

Headphones

Imagine being able to plug a set of 
headphones into your backyard lawn 
and being treated to your favourite 
music. All you need is a high level 
audio output from your amplifier. 
Although you may be able to drive your

Signal in

10KO

Metal 
stake

NOTF-
Pins 1, 7 and 8 not connected

49v.

220pf^p

Metal 
stake

lawn directly from the amplifier output, 
you would be safer using a buffer 
amplifier, such as the LM386 circuit 
shown. The stakes used to connect the 
amplifier to the lawn can be just about 
any metal rods you have handy. Copper 
rod or pipe would be ideal.

The audio signal impressed in the 
lawn will be located between the stakes 
as shown. So, position the stakes at

oposite ends of the lawn.
To tune in on the lawn, you will need 

a set of monaural headphones and a 
high gain preamplifier such as qur 741 
circuit. All you have to do then is drive 
a pair of pickup stakes into the lawn. 
The volume depends a great deal on 
the location of the stakes. Generally, 
the further apart they are the louder 
the sound. However, since the soil con­
ductivity varies from place to place, 
moving one stake just a few cen­
timetres can make an appreciable 
difference., .

Overall performance depends on 
many factors including the gain of the 
headphone preamp, the distance 
between the stakes at the input and the 
output end, ground conductivity, 
background noise, and the alignment 
between the two sets of stakes.

(By Jeffery A. Sandler, in "CQ".)

“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.

Can you afford 
not to know 
about microprocessors?

Lock switch for desk mains digital clock

5082-7405/7415

K1 K2 K4 K5 o__ : G
io Ie

_ J___ C
“ 12 h 2

19' 20 21 22

240V
50Hz

o 150mA

OSE2851 «A
—Mil I----

VSS

25VW J LOCK 
SWITCH

MUX
FREQ VDD

H10 H1 M10

50Hz IN

Ml

|4 |5 |6

BCD E F G

MM5314

SET 
FAST 
TF

SET 
SLOW

SELECT 
12 HR.

This book will help 
you find out what 
the revolution 
is all about. . . .

GETTING INTO 
MICROPROCESSORS

Having built the simple desk mains 
digital clock from the October 1978 Cir­
cuit & Design Ideas, I found it annoying 
to have to wind the display forward if 
the clock gained a minute every day or 

ution was to fit a lock switch SO.

the switch, the time shown could be 
y. This facili- 
he clock as a

held for as long as necessar 
ty may also be used to use tl 
"stopwatch".

(By Mr Brett Shugg, C/- Stratford Post 
Office, Stratford, Victoria 3862.)

Available from “Electronics 
Australia", 57 Regent St, Sydney. 
PRICE $4.50 OR by mail order from 
"Electronics Australia", PO Box 163, 
Beaconsfield 2014. PRICE $5.10.

on pin 23 of the MM5314. By opening
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Put it together in an evening:

Simple tester
for SCRs & PUTs
Here's a simple tester for any common thyristor device, whether it’s 
an SCR, an SCS or a PUT. It checks whether they’re shorted, open 
or damaged, and also gives a rough idea of sensitivity. It will cost 
you less than twenty dollars, and 
in a couple of hours at most.

you should be able to put together
We estimate that the current cost 
of parts for this project is ap­
proximately

by IAN POGSON
It's not easy to test thyristor-type 

a conventional transistordevices with a
tester. You can do it, but it usually in­
volves quite a bit of fiddling around. 
Even then the result can be anything 
but conclusive.

The same applies with a multimeter. 
You can use it to test a thyristor in 
makeshift fashion, but the result will 
still be rather unsatisfying. You really 
need a tester that is especially suited for 
testing thyristor devices — like the little 
unit described here.

It uses only a handful of parts, all of 
them easy to get and low in price, and

7
7

7
7
7

1

4
4
4
1
1
4
1
7
1

THE PARTS LIST
Zippy box 130mm x 68mm x 41mm 
Front panel overlay 125mm x 
62mm
SPDT miniature toggle switch 
DPDT miniature toggle switch 
Push-button switch momentary 
single changeover (red button) 
Push-button switch momentary 
single changeover (black button) 
Banana sockets 2-red 2-black 
Banana plugs 2-red 2-black 
Crocodile clips 2-red 2-black 
LED (red) with bezel
PCB, 60mm x 56mm code 79TT7 
1N4148 diodes or similar
BC559 transistor or similar 
BC549 transistor or similar 
9V battery, 216 size

they all fit together in a neat little utility 
box. Yet with it you can test silicon con­
trolled rectifiers (SCRs), silicon con­
trolled switches (SCSs) and "program­
mable unijunctions" (PUTs), which are 
really complementary SCRs.

There's no expensive meter move­
ment, just a low-cost LED indicator. But 
by flicking a couple of switches and 
pressing a button or two, you can easily 
tell if a thyristor is open, shorted, has an 
open gate or is basically OK — all the 
basic tests. You can also get a rough 
idea whether the device is sensitive or 
not.

Actually the circuit of the tester has 
been developed from an idea we 
published in the Circuit and Design 
Ideas column of the March 1979 issue, 
sent in by reader Mr L. Murokami of 
Tennyson, South Australia. The idea 
seemed a good one, so we decided to 
elaborate upon it so as to provide for 
SCS and PUT devices as well as SCRs.

$17.00
This includes sales tax.

We have also made it possible to test 
for a larger number of possible faults.

The circuit diagram shows how these 
things have been done. As you can see, 
the anode (A) and cathode (K) of thé 
thyristor being tested are connected in 
series with a LED and a protective 
390ohm resistor across a 9V battery. If 
the device has a cathode gate (KG), like 
an SCR or SCS or an anode gate (AG), 
like an SCS or PUT, these are normally 
tied to their respective main electrodes 
by 100ohm resistors. So if the device is 
normal and not shorted, it should not 
conduct when the battery switch is 
turned on.

To test if the device is capable of be- 
ing triggered into conduction, current 
can be fed into one gate or the other by 
pressing either the "KG trigger" or "AG 
trigger" test buttons. In either case the 
trigger current is supplied by a current

RESISTORS (ViW)
2 
2
1 
2
2

39ohms 
100ohms 
390ohms 
8.2k
12k

MISCELLANEOUS 
Hookup wire, solder.

2X1N4148
15mA 

0

ON

BC5S9

bZ? \ U50»jA AŒ
100A -ww AG 

TRIGGER

♦

OFF

SENSITIVITY \ ° - VKG L_ TRIGGER
iooa: :

0*2-
K

5 Op A Qu E

BC549

¡Ab
9V

o 15mA
39A

2x1N4148

THYRISTOR TESTER 7/VT/-
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Above is the PCB pattern, while below 
is the artwork for the front panel of the 
tester. Both are actual size.

Here is the finished tester, housed in a small plastic utility box. To keep cost down, 
a LED is used as the test indicator.

regulator circuit, using a transistor 
whose base voltage is stabilised by two 
forward-biased diodes.

Two values of emitter resistance are 
provided for both current regulators, 
so that two levels of trigger current may 
be selected: 50uA for sensitive low- 
power devices, and 15mA for higher- 
power devices. A two-pole switch is 
used for the emitter resistor selection, 
so that both trigger current sources are 
set by a single switch.

With a normal device, it should be 
possible to trigger it into conduction 
(lighting the LED) by pressing the ap­
propriate trigger button after setting 
the gate current level. And the LED 
should remain illuminated when the 
trigger button is released, showing that 
the thyristor has indeed latched in the 
conductive state.

If the LED does not glow at all, and 
you are testing with the low level of 
gate current, try switching to the higher 
level and test again. If there is still no 
result, the thyristor is either entirely 

The full circuit of the tester is shown at left on the facing page, with the wiring 
diagram above. Note that the wiring diagram is drawn from above as if the front 
panel were transparent. The PC board is actually supported by the two toggle 
switches.

open circuited or (less likely) it has an 
open gate. If the LED glows only when 
the button is actually depressed, the 
thyristor is probably damaged and in­
capable of latching.

If you are testing a low-power device 
and it only triggers normally with the 
high value of gate current, it could be 
simply an insensitive device. Or it may 
be faulty, its sensitivity degraded by in­
ternal damage. The only way to tell will 
be to look up the manufacturer's data 
for the device, and see what sort of gate 
current it should require for reliable 
operation.

Needless to say, you have to press the 
appropriate trigger button for the type 
of thyristor you are testing. For an SCR, 
this will be the KG trigger button as this 
type of device has only the cathode 
gate connection brought out. Similarly 
for a PUT you would press the AG 
trigger button, as this type of device 
only has a connection to the anode 
gate region.

Since the SCS device is provided with

both gate connections, you need to 
perform two separate tests — one with 
the KG trigger button, to test the 
cathode gate, and the other with the 
AG button to test the anode gate. Note 
that you cannot leave the power switch 
on between the tests, however, as the 
device will tend to latch on from the 
first test. So you must turn off, then 
back on again before trying the second 
test. You may also need to change the 
trigger current level from one test to 
the other, as most SCS devices are more 
sensitive at the cathode gate than they
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THYRISTOR TESTER

are at the anode gate.
As you can see from the 

photographs, we designed the tester to 
fit in a small plastic utility box — a 
readily-available "Zippy Box", in fact. 
The one used measures 130 x 68 x 
41mm, and has ample volume for the 
parts involved.

Most of the circuitry is taken care of 
by a small PC board, which measures 60 
by 56mm and is coded 79TT7. This sup­
ports everything but the battery, the 
test jacks, the trigger pressbuttons and 
their associated 100ohm resistors.

Actually the PCB does not support all 
of the remaining parts, but is itself sup­
ported by three of them: the power 
switch, the gate current selector switch 
and the LED. The switch lugs do most of 
the supporting, but this is quite ade­
quate as the PCB is very small and the 
remaining parts on it have very low 
mass. The construction should be evi­
dent from the photographs and the 
wiring diagram — which is drawn as if 
the front panel were transparent.

To assemble the unit we suggest that 
you first fit all of the switches to the 
front panel, along with the test jacks 
and the LED in its bezel clip. Make sure 
that the power and sensitivity switches 
are orientated squarely, so that their 
lugs will mate with the holes in the PCB 
— but at this stage don't actually attach 
the PCB. Also make sure that the LED is 
correctly orientated, with its cathode 
towards the centre ot the panel. The 
cathode lead is usually the one nearest 
the "flat" on the LED body, if there is 
one, or the shorter lead if they are of 
different length.

At this stage you can wire the two 
100ohm resistors between the A and K 
test jacks and their respective buttons. 
Then wire the rest of the minor com­
ponents on the PCB, using the wiring 
diagram as a guide. Make sure that the 
transistors are correctly orientated.

You can then offer the PCB up to the 
back of the switches, guiding the leads 
of the LED through their appropriate 
holes and the PCB onto the switch lugs. 
When it is in position, solder the switch 
lugs to secure the PCB in place, making 
sure that it is square and parallel with 
the front panel; then solder the LED 
leads and clip off any excess.

Finally you can add the wiring 
between the PCB and the test jacks and 
trigger buttons, and add the battery 
connector leads. You should then be 
ready to add the battery and try out the 
tester with a known good thyristor, 
before fitting it all into the case. Rather 
than make up a battery clamp, you can 
simply wrap the battery in a small piece 
of foam plastic sheet, so that it will be 
held gently in place under the PCB.

To make the tester easy to use, we 
suggest that you make up four short

V'eWS °f 'nSLde °f the tester' to show how * is assembled. Note 
on the PCB * SUppOrted on the switch and the two 100-ohm resistors are not

clipleads. These can be about 80mm 
long, vyith a banana plug at one end to 
mate with the test jacks and an in­
sulated crocodile clip at the other. This 
will make it possible to connect rapidly 
to any thyristor device, whether it has 
leads or solder lugs.

Having the clipleads in different 
colours can also be worthwhile, by 
helping to prevent confusion. We were 

TASMAN ELECTRONICS
12 Victoria Street, Coburg 3058. Phone (03) 354 5062

FOR TOP QUALITY COMPONENTS
AT ROCK BOTTOM PRICES

Transistors & ICs, resistors, capacitors, transformers, switches, wire 
and cable, diodes, bridges, SCRs, triacs, audio and TV leads, pluqs and 
sockets, power supplies & adaptors, stylii, DMMs, calculators, instru­
ment cases and boxes, knobs, heat sinks, fuses, cassettes, batteries, TV 
antennas, musical instruments and accessories, etc etc

We are also dealers for "AIWA" quality hi-fi products.

only able to get banana jacks, plugs and 
insulated clips in red and black, but 
even these two colours help. If you can 
get four different colours, so much the 
better.

Well, there it is. A simple little tester 
that will cost you very little, and can be 
assembled in a couple of hours. But if 
you work with SCRs and other 
thyristors, it will be a very handy gadget 
to have around.
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Hioki
Dependable Multitesters

F

7^1
30013003

PU®’ 3205
3106

3011

3101

ODICC «pmiFICATIONS FOR SOME POPULAR MODELS FROM THE EXTENSIVE HIOKI 
BRIEF SPE'^'^VÄ MND ANALOGUE AND DIGITAL INSTRUMENTS

SPECIFICATIONS

3001 TESTER FOR APPLIANCES AND GENERAL HOUSEHOLD 
0.25/2.5/10/50/250/1000V DC 2k 9/V ±3% 
0.5/10/250mA DC +3%
10/50/250/1000V AC 2k Q/V ±3%
3k/30k/300k +3%F.S R.C. 26(2
3002 PRACTICAL COMPACT TESTER 
0.5/2.5/10/50/250/1000V DC 20k (2/V +3A 
50 A/25/250mA +3%
10/50/250/500/1000V AC 9k (2/V ±3%
10k/100k/1M +3%FS RC 10012
L.F. Output —20 to +36dB +4%
3003 PRACTICAL MEDIUM CLASS T^JER 
0 25/2 5/10/50/250/1000V DC 30k (2/V +3% 
50u A/2 5/25/250mA/10A DC +3% 
10/50/2 50/1000V AC 13.5k (2/V ±3%
10A AC +4%
5k/50k/500k/5M +3%F.S. RC5012
L F Output —20 to +36dB +4%
3005 HIGH CLASS TESTER WITH «ELAY PROTECTION
0 25/1/2 5/10/50/250/1000V DC 50k /V +3% 
50uA/2.5/5/50/500mA/10A DC ±3% 
10/50/250/1000V AC 10k fi/V ±3%
10A AC +4% _
2k/20k/200k/2M +3%F.S. R.C 2012
^wXh^eXmT^ A OPERATING CURRENT) TESTER

OVV^/W/BoS^ +3%

10 A/100 M. A/1 /10/100/500mA/10A ±3% 
10/50/250/500/1000V AC 10kfl/V ±3% 
10A AC +4%
2k/200k/2M/20M +3%F.S. R C 20(2
^ "¿^t -20 to-+36dB favourite stockist or electrical wholesaler. If he does not haveHioki Multitesters are available through you mformation contact:—
the model of your choice ask him to order it ror you

3011 HIGH CLASS WIDE RANGE TESTER FEATURING ELECTRONIC

2 5/5JlO/25/5O/1OO/25O/5OO/1OOOV DC 40k Q/V ±2% 

25m /50m /100m Z250/2.5m/25m/250m/2.5A/10A DC ±2%
2 5/5/10/25/50/100/250/500/1000V AcJOk^/V ±3%
25m /50m /100m /250m /2.5m/25m/250mA/2.5A/1 OA AC ±3A 
3k/30k/300k/3M +2%F.S R C 20fl
L.F. Output —20 to +36kB
3205 DIGITAL MULTITESTER SEMI AUTO RANGING WITH FE- 
LIQUID CRYSTAL DISPLAY AND HIGH ACCURACY
DC V 0-200mV/2000mV/20V/200V/ 1000V 10M12
AC V 0-200mV/2000mV/20V/200V/1000V 10MU
Q 0-200/2000/20k/200k/2M/20M
DC A 0-200M A/2000M A/20mA/200mA
AC A 0-200M A/2000M A/20mA/200mA
3101 CLAMP TESTER WITH CONVENIENT METER LOCK
6/15/60/150/300A AC +4%
150/300/600V AC 2k fl/V +3%
0-1 kfl (Centre 3012) +3%F.S
•2706 DIGITAL CLAMP TESTER TO 1000A AND FE-LCD FEATURES 
READING HOLD FACILITY AND SURGE HOLD FOR MOTOR STAR 
READINGS. SPECIAL 0-20A RANGE PROVIDES OUTA

AC A 0-19 99 (Push Button) 0-199 9/1000A (Auto)
Surge Current 0-1000A

AC V 0-199 9V/ 1000V (Auto)
Surge Voltage 0-1000V 
0-199 9/1999“ (Auto)

A WIDE RANGE OF OPTIONAL 
ACCESSORIES ALSO AVAILABLE.

(Sole Australian Agents)

H. ROWE

Melbourne 329 6511 ;

Sydney 601 6600; Brisbane 52 5231; 
Perth 446 6622 Adelaide 46 6411 ;
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The Serviceman
□l(=l

What an intermittent can do to a guarantee
The story lam about to relate is as much one of public relations as 
it is of technical problems and the resultant hide-and-seek At the 
StTirJ'hT technical P^blems and the diplomatic ones were in- 
one createdThe otherT" "S USUa"y *he CaSe " inasmuch as ,he

It is not my own story, but one from a 
colleague who operates in the 
channel 4/channel 5A area south of 
Sydney, and whom I have quoted in 
these notes before. This fact allows me 
to tell it in what I believe to be an un­
biased manner; something which 
might have been difficult had it been
my own. I will tell it more or less in his 
own words, as he told it to me:

The set involved was a monochrome, 
hybrid, HMV TV set originally sold by 
our organisation some five years 
earlier. It had given very little trouble 
during that time and such service as it 
required, mainly valve replacements, I 
had done myself.

On the last occasion it was much the 
same story; a couple of valves and the 
usual once-over for height, width, 
linearity etc. That done, the set was 
working virtually as when first installed. 
Nevertheless, I took the opportunity to 
suggest to the owner that it was 
perhaps time he considered a colour 
set, pointing out that we could give him 
a reasonable trade-in on the old set 
since it still had some resale value.

It was a low key approach and, when 
he indicated that he was quite happy 
with the monochrome set, I didn't 
press the point. But apparently I had 
given him food for thought because, a 
couple of weeks later, when we were 
able to offer a batch of colour sets at a 
special price, he was suddenly quite 
keen to know what kind of deal we 
could offer.

So a bargain was struck, he took 
delivery of a new colour set, and the 
old monochrome model went into the 
store room. It stayed there for two or 
three months until a man and his wife 
came into the shop looking for a 23in 
monochrome set which wouldn't put 
too big a dent in their bank account

I his set seemed to be just the answer 
We could confidently recommend it i 
and were happy to get it off our books < 
tor a nominal profit of $20. When we 1 

demonstrated it, the couple were ob­
viously impressed, the wife particularly 
so. Also the price seemed to suit them, 
and the husband forestalled any 
problem of installation costs, by saying 
that he was an electrician and could 
handle this himself.

That left only one point, did the set 
carry any kind of guarantee? We offer a 
standard guarantee with a deal of this 
kind; 90 days full cover, labour and 
materials, no hassles, no arguments 
That clinched it; the deal was made^ 
and the couple went happily on their 
way.

And that was the end of the matter for 
a couple of months. Then the lady was 
on the phone complaining that it was 
not going at all well and, rather tersely I 
thought, reminded me that the set was 
still under guarantee and indicated that 
she wanted things put right before this 
period expired. Reasoning that I 
couldn't really blame her for being 
cautious, I simply reassured her that the 
guarantee would be honoured.

I was at the house bright and early 
next morning and a quick look at the 
set confirmed that it was delivering a 
very poor picture. More particularly it 
showed all the signs of having insuf­
ficient signal, and a check with the 
signal strength meter confirmed this. 
This was rather surprising as the loca­
tion was a good one and I had noticed 
what appeared to be a moderately 
elaborate aerial as I stepped from the 
van.

But a closer inspection revealed a 
oitterent story. The system consisted of 
two small 4/5A aerials, one above the 
other, connected together with a ran­
dom length of 300 ohm ribbon, then 
connected to the house with more of 
the same ribbon. The random length of 
ribbon was bad enough, but I suddenly 
realised that one aerial was pointine 
north, towards the stations, while the 
other was pointing in exactly the op­
posite direction! H

At this stage I still wasn't sure 
whether this was the extent of the trou­
ble, or whether there was also a fault in 
the set. I questioned the lady as 
diplomatically as I could and her ver­
sion of the problem was that the pic­
ture was broken up by flashes and 
streaks. Considering the state of the 
aerial system, this didn't surprise me, 
but I refrained from comment other 
than to point out that this could do with 
a general tidy-up.

The husband arrived home at this 
stage, and frankly admitted that he 
wasn't sure whether he- had done 
everything correctly. He quite readilv 
agreed to give me a hand to "tidy it

We pulled the two aerials down in­
tending, among other things, to turn 
one of them around the right way. This 
revealed another anomaly — one of the 
aerials had been incorrectly assembled 
at the factory, with some of the element 
positions transposed. As an aerial for 4 
and 5A, it was worse than useless!

So we scrubbed that one, settled for a 
single aerial, and put everything back 
together in an approved fashion. The 
result was a solid 1mV signal into the 
set, which turned on a first class pic­
ture; better I suspected, that it ever had 
at that location.
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So that seemed to be that. I waited a 
reasonable time to see if any other 
symptoms showed up and, when they 
d|dn t, I took my leave. I felt sure that 
would be the last I would hear of the 
set.

alas’ A couple of days later 
the lady was on the phone again, even 
more irate than before, and complain- 
¡2,5 f"6 set was worse than ever.
What was more, she reminded me that 
there was now only about 10 days 
remaining of the guarantee period, and 
she wanted the fault fixed before then 
I did my best to reassure her, but 
without much success.

Nor did the visit to the house help 
much As usual, the set was disinclined 
to misbehave while a serviceman was 
on the job, but it did condescend to 
turn on a brief flash and some horizon- 
?al tearing. It was hard to make much of 
it, but it did remind me of a similar case 
where the 6CM5 line output valve had82



developed an intermittent fault.
I pulled the back off and checked 

which valves I had last replaced, t turn­
ed out that 6CM5 was not one of them, 
so I replaced it as a matter of course. 
After that the symptoms vanished, at 
least for as long as I could afford to stay 
and check it. But I emphasised to the 
owners that, from the brief display I 
had observed, it was impossible to be 
sure and to call me if it occurred again.

That "cure" lasted about a week, 
then the lady was on the phone again, 
saying that the trouble was back as 
before. This visit was largely a repeat of 
the previous one; some evidence ot 
flashing and tearing (but not enough to 
work on), a valve replacement (the 
6JW8 line oscillator and reactance 
valve) and, once again, an apparent

for days with no sign of the trouble; 
long enough to convince you that the 
last thing you changed had fixed it. 
Then — bingo — it would be up to its
tricks again.

I was know suspecting the line 
output transformer, partly on the basis 
of previous experience, and partly on 
the basis that everything else I could 
think of had been tried or ruled out. 
Unfortunately, to even prove the point 
I would have to fit a new transformer 
and, to make matters worse, I didn t 
even have one in stock.

Enquiries revealed that delivery of a 
new transformer might be delayed but 
I ordered one anyway. Then I had to 
decide whether to return the set to the 
owners while I waited, with several fac­
tors encouraging me to do this. For one 
thing I doubted whether I could make 
much progress until I had ruled out the 
transformer, having reached the stage 
where I seemed to be going round in 
circles.

Another point was the lady's attitude. 
In spite of its faults, she was very keen 
about the set. She liked the size of the 
picture, the style of the cabinet, and the 
general impression it made in the 
lounge room. By comparison, the 12in 
portable loan set was a poor substitute.

For these reasons I decided to return 
the set. I was careful to explain that I 
did not regard it as fixed, but that the 
component I needed might take some 
weeks to obtain. If they preferred to 
have their own set back during this 
period, they were welcome but they 
should contact me if the fault became

CUBut it wasn't, and they were one the 
phone again a few days later. By now 
realised that the problem needed a 
more drastic approach. I grabbed loan 
set and drove straight to the house. The 
atmosphere was pretty tense when I 
arrived, the lady in particular being ob­
viously very annoyed.

I did my best to defuse the situation. I 
pointed out that the set had developed 
a very difficult fault; one which it was 
now obvious called for more than in- 
the-home attention. We would have to 
take it back to the workshop, run it for 
long periods, and tackle it as and when 
the fault appeared. In the meantime, 
we would loan them a set at no charge 
for as long as was necessary.

I could sense that I had made some 
impression, so I played my trump card, 
if they were not completely happy with 
this arrangement, or the deal in 
general, they had only to say so and we 
would refund the purchase price in full.

That really calmed things down. Ap­
parently convinced that I was genuine, 
they readily agreed to accept the loan 
set and let me take the faulty one back 
to the shop. I may not have come much 
closer to solving the problem, but at 
least I had bought some time.

I installed the set in a corner of the 
work bench and let it run all day and 
every day, in the hope that it might 
provide enough symptoms to enable 
me to come to grips with it. In fact, the 
fault was very little in evidence but, 
when spare time allowed, I went over 
the horizontal section in a search tor 
dry joints or suspicious looking com­
ponents.

One thing I did find was slight 
evidence of charring of the width con­
trol, a pre-set pot which, when 
prodded, produced flashing and 
streaking. With the pot replaced, the 
incidence of the trouble was quite 
definitely reduced - but not 
eliminated. There was no doubt that 
had been part of the problem but 
equally no doubt that another fault, 
giving similar symptoms, still existed.

Unfortunately, the job was now
good deal harder. The set would run

CEM A

CEMA ELECTRONICS PTY LTD
Sydney 

Melbourne 

Brisbane

Adelaide 

New Zealand

AGENTS 
Canberra 
Wollongong

21 Chandos Street, 
St Leonards. 439-4655 
208 Whitehorse Road, 
Blackburn, Vic 877-5311
22 Ross Street, Newstead, Qld. 
52-4261
170 Sturt Street, Adelaide, S.A. 
51-6483
7-9 Kirk Street, Grey Lynn, 
Auckland. 76-1169

New Guineo ----------------- ..... . -,
and soon in Perth and Wellington, N T

Ortex (062) 82-4995
Mocelec (042) 29-1455
Ooltron Electronics. Boroko 25-6616

introduces 
the popular 
P.C. board 
mounting 
WO series

mini 
bridges

Prices
WO-O51.5 AMP

-2
-4
-6

1-24 25-99 100-499
50V .79 .67 .50

200V 84 .71 .52
400V 89 75 ,56
600V 97 82 61

intolerable.
Eventually the new transformer arriv­

ed but I heard nothing from the 
owners for about four weeks; long 
enough to make me hope that was the 
end of it. It wasn't, of course, and the 
ladv was on the phone again and quite 
emphatic that the fault was still there. 
So I packed the loan set in the van 
again, and set off. , ,

I was hardly inside the house before 
she raised the matter of the guarantee 
again. It was now several weeks outside 
the guarantee period and she was ob­
viously worried we were going to 
wriggle out of our obligations on this 
technicality. For what seemed the 
umteenth time I explained that this 
would make no difference; the fault 
had been reported within the 
guarantee period and that we would 
therefore honour our obligation.

At the same time, I could not help 
mentally speculating on what this 
warranty was costing us. The grand sum 
of $20 profit had long since been burnt 
up, with a lot more besides, but that is 
the kind of risk we have to take.

Back at the workshop I removed the 
old line transformer and fitted the new 
one- no small effort in terms of time. It 
was about the last straw, ‘here ore, 
when I switched the set on and quick y 
realised that it was worse than it had 
everbeen. What was going on? Was the
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THE SERVICEMAN

new transformer faulty, or had I 
turbed something in making 
change?

dis- 
the

More importantly, where did the 
whole situation now stand? Could I 
justify persisting with the search, or 
should I recommend that we cut our 
losses, refund the owners their 
purchase price and scrap the set? Cold 
logic suggested the latter course, but 
having put so much into the problem I 
was loath to let it beat me now. Even if 
we made a refund I had a feeling that, 
sooner or later, I would want to tackle it 
again, just to find the answer.

So why not one more try? I went over 
the set and circuit again in an effort to 
confirm the source of the disturbances 
as in the line stage or, if not, establish 
where it was. As far as I could tell the 
line stage was still the prime suspect.

So I went over this stage and mentally 
checked off each minor component. 
Was it a likely suspect, either because 
of its position in the circuit, or because 
it was of a type known to be unreliable? 
Nothing seemed to qualify until I came 
across an 820pF polystyrene capacitor 
in the line oscillator circuit.

Suddenly I recalled another set from 
several years back which had exhibited 
similar symptoms. The fault was ul-

timately traced to the IF stages, and 
therefore seemed to have little in com­
mon with this fault, but the point was 
that the culprit was one of several low 
value polystyrene capacitors in that sec­
tion, which had developed an intermit­
tent fault.

Like a drowning man I clutched at 
the straw. There were two other 
polystyrenecapacitors in this section, 
an 82pF and a ,0047uF and I promptly 
reefed all three out and fitted new 
ones. Then I switched the set on 
and waited, with more hope than con- 
fidence.

It showed no sign of trouble when 
first switched on, or for the rest of the 
day but, on past performances, that 
didn t mean a thing. And any satisfac­
tion I felt was quickly squashed by 
another complication — the new line 
transformer was overheating badly It 
would obviously have wrecked itself 
eventually, so I had no option to pull it 
out and put the old one back in; more 
time and money down the drain

(I subsequently returned the 
transformer and received a credit for it 

which was some consolation — but 
with the credit note came a circuit 
modification which, apparently, should 
have come with the transformer. Fairly 
obviously, the transformer was not a 
direct replacement, even though it 
looked the same.)

Then it was back to watching and 
waiting. After several days it had not 
missed a beat, and I felt cautiously

GAIN
$24 22
$40 64

$8 95
$6 55

$1155
$28 55

- $14.32

$25 00 
........ $31 00

. $48.00 
$58.56 
$3929 
$46 48 
$48.00 

. . - .$67.41

transformers 
Ferguson low profile tvoe 
240 18V 60VA

C0AXIAL CABLES 
2045. 3.5dB loss at 216 MHz
roUC mS,re °r $56 0° Pef 152 4 metre 

2560 3 05dB loss at 216 MHz 60c ner 
metre or $76.00 per 152 4 metre rdl P 
metre?o"!l.19C $120° per 100

OPEN WIRE FEEDER
oe^3B3 48 a' 2,°0M"V0c me,re °r $14 00 
per 33 48 metre roll. $35.00 per 91 metre 

meters
Model. 171 SWR. Power. Field Strength 

CB 10 225Mhz Max SWR
MeT$185O °'°0 Wa"S Tw"

3 'CA.POWer & SWR Meter °-10 watts 
50Mhz Slngle meter twin switching

I 4.OU. °
Bern models for Dashboard or Bench moun- 

masting
2 438m to 15.34m Telescopic Wall 
Clamps'8 ”U" B°''S MaS’ baSes "G" 

T-E^S. Field Strength Meter.
MHz $25Z60BB 65110 155280 470 840

E8 o4 Orovnd Plane base aerial $32 00
CB Bellmg-Lee 5' Rod aerial suitable aircraft 
band convertor. E.A. May Issue $18.00

TELEVISION AERIALS 
HILLS215-8EL...........
CY7 Colinear 300 ohm 
CA 16 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 -----$78.64
CANNEL-MASTER city anti ghost 
3110 75 — 300 ohm $07
?L!l 75 - 300 ohm

highest gain 
$134.98

3617A 28 EL Crossfire World's 
antenna 11.14dB

FM AERIALS HILLS
FM 1 300 ohm
FM3 75 ohm .... 
353 300 ohm 
matchmaster high 
FMG/2 6 2 dB
FMG/6 8 7 dB

AMPLIFIERS "Ecraft" IN LINE

5X62LdBB9a,n^^^ $45°°rb 025 25dB gam VHF UHF $5300
HILLS MAST-HEAD SPECIALS
MH1 300 ohm 12dB gain $40 on

75-300 ohm 20dB gain $54 00
kingray MAST-HEAD
h he A nan A'5 Nowcsstle °r Wollongong 
filter 20dB cut on local Ch's 3 to 5A$81.OO

CROWN ROTATOR
Incitd AA '° 70 miles Per hr. 
mclud. 70 3 way cable $99 00 

optimistic, but not convinced. Only
after three weeks - yes three weeks -
with absolutely no sign of trouble was I
prepared to believe that I had found it
at long last.
„J0 oow back to the owners, 
with the confident prediction that they 
would have no more trouble — a 
prediction which time has since con­
firmed. But the real punch line was still 

corT]e I hadn't realised it, but the 
lady still had her doubts that we would 
8° tO Jbls troub,e and still not pre­
sent a bill. H

It wasn't until I had put the set back 
m the lounge room, connected the 
aerial, and checked everything out to 
thatCTP satisfactio" that I sensed 
bat..sbe, antlc,Pated a confrontation, 
ookmg back, I am convinced that, had 

'AASentnd even,a nominal account, 
she was all set to threaten us with legal 
nA00' / w Consumer Affairs Bureau, 
Syd Einfeld, Bob Hawke, and even the 
Prime Minister!

As it was, it was a complete anti- 
iLcTT’ i gathFred UP my tools, took a 
last look at the set, and said, "Well 
good afternoon Mrs So-and-so, I hop^ 
you enjoy the set from now on; I don't 
from ,haye any more trouble 
from that fault.

68 WHITING ST, ARTARMON 2064. PHONE: 438 3266, Ext 6

WEARE SPEOAUSTS 30

The look on her face was a picture. 
Is that all? ' she queried.
"Yes that's all." I replied. Then I add­

ed. If you mean is there any charge 
the answer is no. We gave you a 
guarantee when we sold the set, and 
we always intended to stick by it."

I have never seen such a dramatic 
change o attitude. Suddenly she was 
h|gh|y delighted with the whole deal 
and couldn't praise our organisation 
enough She was most emphatic that 
she would tell all her friends that our 
firm was the one to deal with when 
they wanted a new set.

And she has been as good as her 
word. Several new customers have 
come to us on her recommendation, 
and she has told them that she will be 
coming to us when she wants a colour 
set — even if she can buy the same set 
cheaper at a discount house."

So where did we finally stand on the 
deal? In terms of cold hard cash we lost 
substantially. But in terms of goodwill 
we rnade up for that several times over 
Maybe we could have found an excuse 
to wriggle out of the guarantee, and 
perhaps succeeded, but it would have 
cost us dearly in reputation.
*nA that is something no business 

can afford.
So that s my colleague's story. I think 

it makes the point well enough without 
any comment from me. Suffice it to say 
that it demonstrates that real life 
situations present a great many more 
£ne< nTAi^" tbe, purely technical 
Hon A b cms whlch are seldom men­
tioned in the text books or the tech 
college classes, but which are every bit 
as imporMnt out in the cold hard world. 
. think it is a story worth remember- 
ng’ELECTRONICS Australia, September, 1979



vu PR0GRaMMABLE 
VHF/UHF SCANNING 

RECEIVER

53333333

bearcat 
bearcat 

NEW: BEARCaT

210 10
250 50
220

channels 
channels 

^^^aircraft band
Scan or o'3"

ME^sv"—

LISTENING ANTENNAS
Listener 3 short wave kit deluxe ..
Listener 1 short wave .....................

$49 
$22

RECEIVER KITS
JK04 FM tuner 88-108MHz, easy

HF310 Budget receiver 88-108 MHz 
HF325 Quality FM tuner 88-108MHz 
HF330 Stereo decoder for above ..

ANTENNA BALUNS 
ASBL, 50 ohms 1:1 .........................
BL50A 50 ohms for dipoles............

RF MATCHING TRANSFORMERS 
Palomar 500w max, 6 switchable 
impedances ......................................

ANTENNA ACCESSORIES:
Coaxial Cables
Noise Bridges
Dip Meters

$30 
$49 
$79 
$24

HF COMMUNICATIONS RECEIVERS
Professional: DANENBROG M76000 McKAY DYMEK JAPAN RADIO SCIENTIFIC RADIO SYSTEMS
Hobby: TRIO-KENWOOD

ENQUIRE ABOUT OUR WIDE 
RANGE OF VHF/UHF 
MONITORING RECEIVERS, 
AUTO SCANNING AND 
MANUAL MODELS

Ph: (03) 699 6700VICOM

Sydney 635 6399 Gold Coast 32 2644 
Canberra 31 6685

Melbourne 836 8635
Perth 321 3047
Newcastle 69 1222

Hobart 43 6337
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Rockhampton 28 2843 Geelong 78 9660

ELECTRONICS Australia, September, 1979 85



Ultrasonic ear finds
power line faults
A recent article by The Serviceman (April 1979) dealt with the 
problem of power line interference to radio and TV reception and 
discussed, among other things, various approaches to tracking 
down faults responsible for such interference. Since then, we have 
had the opportunity to investigate one of the latest techniques, 
which makes a very interesting story.

by PHILIP WATSON

The Serviceman's story was, in fact, a 
resume of a more detailed discussion 
published in the Institution of Radio 
and Electronics Engineers journal 
"Monitor" for December 1978, written 
by Mr R. G. Aujard of the Victorian 
State Electricity Commission. As well as 
discussing the mechanics of inter­
ference generation, Mr Aujard went 
on to describe a locating device which 
he had developed and which, hopeful­
ly, would be more effective than 
devices used to date.

The theory behind the new system 
assumes that, regardless of the 
hardware involved, the interference 
source is usually a spark. Find the spark, 
and you have found the hardware 
which needs to be attended to.

But finding the spark, using RF detec­
ting devices, has never been spec­
tacularly successful beyond nominating 
the general area in which it was oc- 

curring. The new approach exploits the 
fact that sparks also create acoustic 
noise, and that this noise extends well 
into the ultrasonic region. What is 
more, at these frequencies it can be 
detected over quite useful distances.

Mr Aujard started out using a com­
mercial ultrasonic detector but this 
lacked sufficient sensitivity and direc­
tivity for the new role. So he developed 
a completely new device especially for 
this application.

It is designed around a simple 40kHz 
transducer readily available on the local 
market and, in fact, it was this availabili­
ty vyhich dictated the frequency. As far 
as is known there is nothing magical 
about the figure.

However, it is suitable in that the 
sparking emits useful energy at 40kHz. 
Also because the wavelength (0.34in or 
8.9mm) is small enough to allow a prac­
tical size reflector to be used in con-

Pi,CtUre i!lust^tes how ^e ultrasonic detector might be used to check a boPunia^ that op^r can LrklomZ^

obtain permission to ent^

junction with the transducer, to make a 
highly directional microphone.

Mr Aujard's design used a 30cm 
diameter reflector, having an elliptical 
(rather than a parabolic) curvature. The 
transducer was so located as to produce 
a point of sharpest focus at about 10 
metres — the kind of distance likely to 
be involved when checking pole­
mounted hardware from the ground.

To make the signal audible, it was 
hetrodyned with a locally generated 
43kHz signal, amplified to provide sen­
sitivity, then fed to a speaker. The end 
result was a device which could detect 
an individual faulty insulator from the 
ground even when, in some cases, the 
insulator opening was facing away from 
the microphone.

And that was more or less the end of 
the story as far as the "Monitor" article 
was concerned. The sequel occurred 
when we learned that a Sydney firm, 
Kiel Electronics, was planning full-scale 
production of these detectors and that 
the director of the firm was Mr Eddie 
Roberts, formerly an engineer with the 
(then) PMG's Department specialising 
in interference problems.

A phone call served to renew an old 
acquaintance, and Eddie Roberts was 
only too happy to give us the full story 
on the new device and offer us a sam­
ple to play with. He also invited us 
along to a field demonstration for the 
Lower Blue Mountains County Council 
at Springwood, NSW.

Tbe commercial version of the detec­
tor is virtually identical, acoustically and 
electrically, with Mr Aujard's design, 
Mr Aujard having made all the informa­
tion freely available.

The heart of the unit is the reflector,
of spun aluminium and 30cm in
diameter. It supports a small tripod, at
the apex of which is the transducer, fac­
ing the reflector. The distance from the
transducer to the centre of the reflector
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Part of the Springwood engineers' test set-up — a faulty insulator on top of, and 
connected to, an IlkV transformer. Mr Eddie Roberts checks for acoustic noise 
but, for the purpose of the photograph, is much closer than necessary.

is about 32cm and, as in the original, 
this sets the sharpest focus at between 
nine and 10m. At this distance the beam 
width is quoted as "2° or better".

The reflector is mounted in a shallow 
"pie dish" type housing about 6.5cm 
deep and the same diameter as the 
reflector. This houses the electronic cir­
cuitry, battery, loudspeaker, etc. With 
battery, it weighs less than 2kg.

Also on the underside of the dish is 
an on-off switch (spring loaded to con­
serve battery power), a gain control 
knob, a battery monitoring meter, and 
an opening for the loudspeaker.

In use the operator aims for the 
greatest noise, then identifies the faulty 
component through a pair of sighting 
holes provided.

One other feature is a headphone 
jack on the side of the case, which 
automatically disconnects the speaker 
when in use. O r i gi n a 11 y, t h e 
headphones performed two functions; 
limiting ambient noise for the operator, 
and permitting more effective sensitivi­
ty from the unit.

In the early models sensitivity was 
limited when using the speaker, due to 
acoustic feedback caused by vibration 
of the reflector assembly by th 
speaker. This problem has now been 
solved, but the headphones are still 

e

useful in noisy locations.
The field trip to Springwood had 

been organised partly at the request of 
the Lower Blue Mountains County 
Council, and partly as an exercise to 
test the detector under field con­
ditions. To date, there had been little 
opportunity to test it outside the 
laboratory.

Accompanying Mr Roberts were Mr
Ted Whitworth and Mr Brian Hill, both
of the P&T Department's Radio Branch,
and the author. We were met at
Springwood by Council engineers, in­

eluding Mr Brian Cartwright, Chief 
Electrical Engineer, and Mr John Piper, 
and escorted to the Council's sub­
station and workshop.

In one respect conditions were dis­
appointing. It had rained the day 
before and overnight, and we were un­
able to find a source of RF interference 
anywhere, even in locations which the 
radio inspectors knew were notoriously 
bad!

Fortunately, the Council engineers 
were equal to the occasion. They had 
provided a 240V to 11kV transformer 
and Variac and, with this, they were 
able to provide a varying voltage up to 
11kV to energise a number of noise­
producing devices. These included a 
spark gap, a cracked insulator, and a 
faulty surge arrestor.

Radio receivers left no doubt that 
quite violent RF interference could be 
generated, and also that it could be 
controlled by varying the voltage. This 
provided a very interesting demonstra­
tion in the case of the surge arrestor, 
where it was discovered that the 
voltage could be reduced to the point

Eddie Roberts 
(left) discusses the 
operation of the 
ultra-sonic detec­
tor with electrical 
engineer John 
Piper of the Lower 
Blue Mts County 
Council. The 
Council has since 
purchased a unit.

where there was little interference in
the radios, yet the fault was still evident
as ultrasonic noise.

But one of the most impressive 
aspects of the demonstration was the 
narrow beam width of the detector. 
Having seen it in operation, it is easy to 
believe that it is " . . . 2° or better"; 
probably "better". When sightine onto 
a faulty insulator, even at 10m, tne in­
sulator occupied a substantial area of 
the sighting hole; yet moving the 
detector far enough to lose sight of the 
insulator was sufficient either to lose 
the sound completely, or to reduce it 
very substantially.

Nearly as impressive is the nature of 
the sound which is characteristic and 
easily recognised. Since there is very lit­
tle other noise at 40kHz, it stands out 
from a quiet background.

Altogether it was a most interesting 
exercise, and one which gave some in­
sight into the thinking of the Council 
engineers. They are as concerned as 
anyone about this problem, but are fac­
ed with very real economic constraints. 
Unless they have some means of 
narrowing tne search area to within a 
few poles, the time — and cost of 
tracking down even one fault can be 
quite prohibitive.

Thus, they are interested in any 
device which will allow rapid and 

of interferencepositive location 
producing faults.

Later we had a chance to play with 
one of the devices in our own 
laboratory, and everyone who tried it 
was most impressed with both the sen­
sitivity and directivity. One source of 
signal we tried was to jiggle a bunch of 
keys; a trick which produces a sur­
prising amount of output at 40kHz. 
Even at 14m, the sound in a pair of 
headphones was uncomfortably loud.

Next, we tried a loudspeaker fed 
directly from an audio generator set to 
40kHz. Not only would the efficiency of 
the loudspeaker have been way down 
at that frequency but the power fed to 
it, thanks to a large mismatch, would 
have been only a milliwatt or so. In 
spite of this, it produced a healthy 
signal at useful distances.

Subsequently, Mr Roberts arranged 
two more field tests at the request of
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Ultrasonic ear

power supply authorities and, although 
the author was not able to be present, 
reports on both exercises were made 
available.

The first test was arranged by the 
NSW State Electricity Commission, who 
were keen to evaluate it as a means of 
checking 330kV lines in the Dural area, 
north-west of Sydney.

Quite apart from RFI problems, faults 
on 330kV lines can have serious con­
sequences and anything which might 
give advance warning of a developing 
fault could be very valuable. The Com­
mission is also very sensitive to ac­
cusations of RFI, even though it has 
been shown that the very high voltage 
lines are far less likely to cause such 
problems. Medium voltage lines, 
around 11kV, are much more likely to 
be the culprits.

In fact, the exercise served to sub­
stantiate this fact. Although in­

terference to TV reception had been 
reported from this area, and tentatively 
blamed on the 330kV line, no reason 
for this could be found. However, the 
device did detect a possible fault on a 
nearby county council line, and this 
was subsequently reported to the 
council engineer.

The second test was at the request of 
the St George County Council, which 
serves a large area south of the city. This 
Council is also very much aware of RFI 
problems and have appointed an 
Interference Officer, from among their 
engineers, to investigate such com­
plaints and liaise with the P&T Depart­
ment when necessary. Significantly, the 
Officer has a radio amateur licence in 
addition to his engineering 
qualifications.

The council's report on the tests is a 
very interesting and detailed docu­
ment, the highlights of which can be 
summarised as follows:

The test was in two sections: 
simulated faults in a high voltage bay, 
and field tests involving genuine TVI 
complaints. For the simulated faults 
four defective disc strain insulators 
were strung together and connected 

across voltages varying from 3kV to 
15kV. In addition to the ultrasonic 
detector, a sensitive Eddystone receiver 
(Noise Measuring Set No. 31A) was 
used as a reference. The ultrasonic 
detector was set up about 10 metres 
from the insulators.

With 3kV applied both the Eddystone 
set and the ultrasonic detector in­
dicated a faint response, but not suf­
ficient for the ultrasonic detector to 
pick which of the four insulators was 
responsible. At 6kV however, even 
though the Eddystone set showed only 
a slight increase in level, the ultrasonic 
detector correctly nominated the faulty 
insulator. This was in spite of the fact 
that the insulator fault — a crack — was 
on the far side from the detector.

With 7.5kV applied the ultrasonic 
detector correctly nominated a second 
insulator as emitting noise and, at 15kV, 
indicated that all four insulators were 
faulty.

The field test involved three 
locations, but two were unproductive.

The interior of the 
ultrasonic detector 
showing the 
speaker, batteries, 
circuit board, etc. 
Note the 
transducer lead 
running to one of 
the tripod legs on 
the reflector, in 
the top right hand 
corn

At one address there was no one at 
home, and so the TV set could not be 
checked, but no interference could be 
heard with either the Eddystone or 
ultrasonic detector. In the second case 
faint TVI was visible, but nothing could 
be heard with either detector.

At the remaining location TVI was 
clearly apparent. The Eddystone detec­
tor confirmed that there was in­
terference at about 60MHz beneath the 
11kV lines, but was unable to pinpoint 
the source. At this point the ultrasonic 
detector proved most effective, even­
tually pinpointing two disc strain in­
sulators as the source of interference.

These tests so impressed the Council 
engineers that they recommended the 
purchase of an ultrasonic detector.

And that about sums up the status of 
the ultrasonic detector to the time of 
writing. While no one would claim that 
it is the complete answer to the RFI 
location problem, there seems little 
doubt that it is better than most devices 
to date and represents a significant ad­
vance in the fight against elec­
tromagnetic pollution. (Tne address of 
Kiel Electronics is 26 Gammell St, 
Rydalmere, NSW 2116.) ®

ROD IRVING 

ELECTRONICS
499 HIGH STREET, 
NORTHCOTE.
3070 

MELBOURNE. 
VICTORIA.
Ph. 489 8131.

10 RED LEDS....................$1.40
100 RED LEDS ............ $13.00

10 555 ............................... $2.90

10 4016 .............................$4.50
BC547 ..................................$0.12

10 BC547 ...........................$1.10

7805 ....................................$0.90

2114 (450nS)....................$7.50

LM31....................................$1.75

LM382 ..................................$1.75

100 IN4148 ...................... $4.00
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4N29....................................$1.10

10 SC141 D......................$12.00

KITS

ETI 480 100W MODULE KIT in­
cludes Heat Sink Bracket$19.75

ETI 480 50W MODULE KIT in­
cludes Heat Sink Brackets 16.00

PCB ETI 470 ...................... $2.90

ALSO IN STOCK: — MAGNAVOX 
SPEAKERS. VALVES.
CAPACITORS, CAR SPEAKERS. 
SOLDER, SOLDERING IRONS, 
WIDE RANGE OF PROJECT 
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MIN PACK & POST S1.00

SEND 40c STAMP FOR 16 PAGE CATALOGUE 
WE HAVE AN EXTREMELY WIDE RANGE OF 
TRANSISTORS IC s etc.

88 ELECTRONICS Australia, September, 1979



The ideal companion for your Micro 2 receiver:

A really low-cost 
audio amplifier
Here’s a little amplifier that’s ideal for the experimenter. It uses only 
a handful of parts, and works from a battery for maximum safety. 
It’s just the thing for driving a loudspeaker from small earphone­
type radio receivers, like the Micro 2 described last month.

by GERALD COHN
The little amplifier design presented 

in this article is mainly intended for use 
with small radio receivers, such as the 
Micro 2 receiver which we described 
last month. However it can also be used 
for lots of other purposes, and would 
make a good utility amplifier for the ex­
perimenter.

As it runs from a 6 volt battery, it is 
also completely safe as a project for the 
younger reader. Being battery operated 
also makes it ideal for portable use, on 
a bike for example.

As you can see, the circuit is a simple 
one employing only two low-cost NPN 
transistors. The second transistor (Q2) is 
connected as a common-emitter class A 
amplifier, meaning that it conducts 

This view shows how the amplifier module (right) has been connected to the 
Micro 2 radio receiver. External leads go to the battery and the speaker.

current at all times. It drives the 
loudspeaker via an impedance 
matching transformer (Tl), in order to 
provide the speaker with a moderate 
amount of power while keeping battery 
drain to a minimum.

The transformer is a miniature audio 
output type, as used in personal por­
table receivers, and is readily available 
at low cost.

The input transistor (QI) of the 
amplifier is also connected as a 
common-emitter amplifier, in this case 
with a resistor as the collector load. The 
collector is also connected directly to 
the base of the output transistor Q2.

Base bias for transistor Q1 is provided 
by the 22k resistor connecting back to 

the bypassed emitter resistor of Q2. 
This arrangement provides DC negative 
feedback which, together with the 
direct coupling between the stages, 
stabilises the operating currents of both 
transistors. The amplifier is thus 
protected against damage due to "ther­
mal runaway".

The 100-ohm resistor in the emitter 
circuit of Q1 is unbypassed, and so in­
troduces degeneration or AC negative 
feedback. This stabilises the AC gain of 
the amplifier. Decreasing the resistor 
value will increase the amplifier gain, 
but will also make the gain less stable 
and hence increase distortion.

The 100-ohm resistor in the emitter 
of Q2 limits the collector current of Q2, 
and also sets up a voltage drop to 
provide the bias for Q1. As the resistor 
is bypassed by a 1000uF capacitor, it 
does not affect the amplifier's AC gain.

The .01uF capacitor across the output 
transformer primary winding is to 
reduce the amplifier's gain at frequen­
cies above the audible range. This is to 
ensure that the amplifier does not 
"take off" or oscillate, due to stray 
coupling between input and output.

The 470-ohm resistor in series with 
the base of Q1 is also there to ensure 
AC stability. Together with the input 
capacitance of Q1, it forms a simple 
filter which reduces the gain of Q1 at 
high frequencies. This also helps 
protect the amplifier from being dis­
turbed by any RF signals which may be 
picked up by the input wiring.

The 0.1uF capacitor which is also in 
series with the input of Q1 is to couple 
in the input signals, without disturbing 
the DC bias on Q1.

The purpose of the 22-ohm resistor 
shunted across the input of the

We estimate that the current 
cost of parts for this project is 
approximately

$8.00
This includes sales tax.
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1000's of Lafayette HA-310 Walkie- 
Talkies in use in Australia, 100,000's 
throughout the world, attest to their 
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designed, sturdily constructed, commer­
cial quality unit for top performance and 
long term reliability. Rechargeable Ni­
cad battery packs and large range of 
accessories available Above is the PC pattern, reproduced actual size. The component overlay diagram 

(below) shows the PC board as viewed from the component side.
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The circuit employs two NPN transistors operating as common emitter amplifiers.

n
Pinnacle PE-920, 6 channels, 5 watts, 
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wanted features

P&T Dept Approved 
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equipment available!

Dealer enquiries invited.

Lafayette))
the Communicators

LAFAYETTE ELECTRONICS
Div of ETD Electronics Pty Ltd
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Victoria 3182 Tel 534 6036

BATTERY, NEGATIVE
INPUT

+ 6V VIA S1
TO SPEAKER?

amplifier is to act as a substitute for the 
earphone normally connected as the 
load of the Micro 2 receiver. If the 
amplifier is used with other receivers, 
this resistor may not be needed.

The 1000uF electrolytic capacitor and 
the .OluF plastic capacitor between the 
supply rails of the amplifier are to en­
sure that the rails remain at the same 
AC potential, even when the internal 
resistance of the battery rises with age. 
This is necessary because the perfor­
mance of an amplifier can drop con­
siderably if the two rails are not at the 
same AC potential. The gain may fall, 
and/or the amplifier may become un­
stable.

Why put a .01uF capacitor as well as 
the lOOOuF? This may seem silly, but 
there's a good reason. Large elec­
trolytic capacitors are good when it 
comes to low frequencies, but they 
tend to be less effective at high fre­
quencies due to internal inductance 

and losses. So the .01uF across the rails 
as well is to make sure that they remain 
at the same AC potential even at high 
frequencies.

In fact the supply rails are so well 
bypassed that the reader could use the 
amplifier with a mains power supply in­
stead of a battery, if desired. All that 
would be required to operate the unit 
from the mains would be a transformer 
with a 3-4 volt secondary, followed by a 
full wave bridge rectifier.

The complete amplifier is assembled 
on a printed circuit board (PCB) which 
measures only 50 x 85mm. A copy of the 
PCB pattern is given here actual size, 
for those who may wish to make their 
own board. However ready-made PCBs 
will no doubt be available from the 
usual suppliers shortly. The pattern is 
coded 79BT9.

As mentioned earlier, the output
coupling transformer is a miniature
type as used in portable transistor90 ELECTRONICS Australia, September, 1979



Really low-cost audio amplifier PROJECT 
BUILDERS

radios. The transformer in the 
prototype came from Dick Smith Elec­
tronics, and is listed in their catalog as 
part M-0216. The cost of this 
transformer is only $1. It has an input 
impedance of 100 ohms and an output 
impedance of 8 ohms.

Before you rush into the assembly of 
the board, carefully look at the compo­
nent overlay diagram and check the 
positions of the various components. 
Also make sure of the polarity of the 
capacitors.

Following the component overlay, 
mount all the passive components first, 
that is the resistors and capacitors. After 
the resistors and capacitors have been 
mounted, place the transistors onto the 
board, checking the lead orientation, 
and using a heat clip or a pair of long 
nose pliers, solder them to the board. 
Now we can proceed to mount the 
transformer.

You should note that the transformer 
has three leads on one side, and only 
two on the other. The side with the

Parts List
Printed circuit board 50 x 85mm, 
code 79BT9
2 100 ohm 'AW resistors
1 22 ohm 14 W resistor
1 470 ohm 'AW resistor
1 2.2k ohm 'AW resistor
1 22k ohm 'AW resistor
2 .01 uF polyester LV capacitor
1 ,1uF polyester LV capacitor
2 1000uF 10V electrolytic capacitor
1 miniature output transformer 
Switch (DPDT if used with Micro 2), 
hookup wire, solder, battery, etc. 

three leads is the input, and this side 
should face the transistor when 
mounted. The centre tap of the 
transformer is not used here, so there 
will be no connection to the centre 
copper pad.

When mounting the transformer 
check the lead orientation and careful­
ly place it onto the board, making sure 
that the small lugs pass througn the 
board. Bend the lugs over so that they 
are flat against the copper, then solder 
them to the board. Finally solder the 
leads themselves, making sure not to 
strain them.

Once the assembly of the printed cir­
cuit board is complete check the 
soldering for dry joints, solder bridges 
etc., and then turn the board over and 
do a final check on the capacitor 
polarities, and transistor lead orienta­
tion. Once you have satisfied yourself 
that all is in order you can proceed to 
connect the input, output and power 
leads. The positive of the battery is

wired via a switch, and in the case of 
our prototype we replaced the switch 
on the front panel of the Micro 2 with a 
double-pole double-throw miniature 
toggle type. One pole is used to switch 
the 1.5V supply to the tuner, while the 
other is used to switch the 6V supply to 
the amplifier.

What sort of loudspeaker should you 
use with the amplifier? Just about any 
permanent-magnet speaker with a 
voice-coil impedance of between 8 and 
16 ohms will do, and strange though it 
may seem, the bigger the speaker you 
use the better will tend to be the 
results. This is because big speakers 
tend to be rather more efficient than 
small ones: with a bigger cone and a 
bigger magnet, they generally produce 
more sound from a given amount of 
electrical input.

So use as big a speaker as you can, to 
make the most out of the modest 
power available from the amplifier. A 
25cm or 30cm unit from an old radio or 
'gram would be ideal, particularly if you 
can mount it in a wooden baffle or box.

The prototype amplifier was 
mounted on the same block of wood as 
the tuner, as can be seen in the 
photographs. The input to the amplifier 
was taken directly from the tuner out­
put.

Once the unit has been mounted, 
switch on the power and tune in a sta­
tion. If the received signal sounds dis­
torted, rotate the receiver to find a null 
and the distortion should now dis­
appear. If distortion is still evident, 
rotate the AGC pot on the front panel 
of the tuner anticlockwise and find the 
point at which the station can be heard 
clearly. Rotation of the pot increases 
the amount of AGC action that is 
applied to the gain stages of the ZN414, 
and decreases the gain in the case of a 
very strong signal being received.

The sound quality snould be of a 
quite reasonable standard, providing 
more than adequate output power for 
enjoyable personal listening.

We mentioned at the beginning of 
the article that the amplifier need not 
be restricted to use with the Micro 2, 
but that it could also be used with other 
receivers. To use it with other sets, you 
may have to increase the input 
resistance of the amplifier. This is quite 
easily done by removing the 22-ohm 
resistor at the input stage of the 
amplifier, which changes the input 
resistance to around 22k.

Well, there it is. A simple little 
amplifier, but one which can be used to 
turn an "earphone only" receiver into a 
handy loudspeaker set for personal use. 
Or you can use it for experimenting 
with oscillators and other test circuits. 
Either way, you'll have the satisfaction I 
of knowing that "you built it". ® I

DON’T
RISKIT!

For safety's sake use 
transformers designed to 

Australian Standard Codes 
like 

Ferguson Transformers

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.

MADE IN 
AUSTRALIA 

TO AUSTRALIAN 
STANDARDS

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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Mains wiring: what 
you need to know
While you're likely to start off in electronics by building up some sim­
ple battery projects, sooner or later you're going to want to build a 
project that's powered from the mains. So let's find out how to wire 
mains plugs and sockets, and how to install mains wiring into a metal 
chassis.

by GREG SWAIN

When dealing with mains wiring, it’s 
very important to know exactly what 
you are doing. Let’s get one thing 
straight right now. Mains voltages are 
extremely dangerous and if you receive 
a shock, it could be fatal!

The above warning is not intended to 
discourage you from building or using 
mains operated equipment. Far from it. 
Rather, it is intended to make you safe­
ty conscious. In this chapter, you will 
learn how to use the mains safely, so 
that when you do come to wire up a 
mains project you can tackle the job 
with confidence.

The power point
The familiar power point (or general 

purpose outlet — GPO) in our homes 
delivers a nominal 240V AC — that is 
240 volts of alternating current. This is 
the theoretical supply voltage to which 
household appliances and light 
machinery are connected. In fact, the 
actual voltage can vary, depending on 
the load placed on the supply network, 
although most supply authorities try to 
keep it within plus or minus 5% of the 
nominal voltage.

The maximum current that can be 
drawn from any one power point is 
usually 10 amps (10A). If more than this 
is drawn, the outlet may overheat and 
be damaged. In practice, the wiring is 
arranged so that several power points 
are connected in parallel and protected

Fig. 1: the recommended wiring con­
nections for a general purpose outlet.

by a common 15A fuse at the fusebox.
What this means is that you can blow 

a fuse simply by drawing heavy 
currents from two power points con­
nected to the same circuit — this in 
spite of the fact that less than 10A is be­
ing drawn from each outlet!

If you ever get the chance to examine 
the back of a power point, you will 
probably notice the letters A, N and E. 
These stand for the words “active”, 
“neutral" and “earth”, and are the 
names given to the three wires which 
connect to the power point.

Two of the wires, the active and the 
neutral, connect to wires coming into 
the house from the street. Both wires 
go back to the substation, where the 
neutral is earthed. The neutral is also 
earthed at various distribution points, 
and to the main earth system at the 
customer's fusebox.

The third wire in the system, the
earth wire, is connected to a good earth
connection — typically a water pipe —

?eeded towir^ a mains plug — screwdriver, wire strippers, side cutters, 
length of 3-core mams flex, and the mains plug itself.

92 ELECTRONICS Australia, September, 1979



within the boundaries of the property.
In terms of safety, it is the active wire 

that is the most dangerous. This is 
because it is at 240V with respect to the 
neutral and, beqause the neutral is 
earthed, with respect to any earthed 
object. If a person completes a circuit 
between the active wire and the neutral 
or an earthed object, he will receive a 
shock. Just how severe the shock will • 
depend on how good a connection is 
made to earth. The victim may receive 
a nasty “bite” — or he may be killed!

Wiring standards
Fig. 1 shows the recommended wir­

ing connections for a general purpose 
outlet, as laid down by the Standards 
Association of Australia. The 
recommendation is that the left hand 
contact, when looking at the front of the 
outlet, should be the active. The 
remaining contacts are then neutral 
and earth in a clockwise direction.

The switch for the outlet must, by 
regulations, be in the active line.

Most modern installations conform 
to these recommendations. However, 
there are some installations which do 
not, particularly older ones and those 
installed by amateur electricians. The 
most common fault is for the active and 
neutral wires to be transposed, and the 
switch installed in the neutral line.

A correctly wired appliance will still 
work from an outlet wired in this 
fashion. The problem is that it can lead 
to dangerous situations when used with 
incorrectly wired appliances or exten­
sion plugs.

SOCKET

Fig. 2: how to wire an extension cable. Check it by pushing the plug into the 
socket — the three lead colours should correspond.

Another problem arises because the 
active line is no longer switched. This 
means that the active wire coming into 
the appliance will still be “live” (ie. at 
240V with respect to earth), even 
though the switch at the outlet is in the 
off position. For this reason, you should 
never assume that mains wiring is safe 
just because the switch is off. It’s only 
safe to touch when the plug has been 
pulled out!
Wiring a mains plug

Inside a mains cord are three 
separately insulated colour coded 
wires. These must be connected to the 
plug terminals in the right order so that, 
when it is plugged into the socket, the 
active, neutral and earth wires all go to 
their correct socket contacts.

The three colours used in Australia in 
the past have been red, black and 
green. Other countries have used other 
combinations. However, a new inter­
national colour code has now been 

adopted by most countries, including 
Australia. The new colours are brown, 
blue and a green/yellow stripe pattern.

For the time being though, you will 
probably come across a brown, blue 
and plain green colour code, at least in 
Australia.

The brown wire (red) should be used 
for the active lead, the blue wire (black) 
for the neutral, and the green/yellow 
wire (green) for the earth. Fig. 2 shows 
how the various colours should be con­
nected to the mains plug.

The same figure also shows how an 
extension cable is wired.

It’s quite easy to recognise the earth 
pin on a mains plug, by the way. It’s 
slightly longer than the other two pins, 
and is set at a different angle.
Mains-powered projects

In an electronic project, the active 
and neutral wires are almost always 
connected to the appropriate leads or 
terminals of a mains transformer —

How to wire a mains plug REMEMBER: brown = active; blue = neutral;
green/yellow = earth._________

2. Attach wires to screw terminals. 3. Tighten terminal screws firmly.
7. Remove outer sheath and bare 
wires.

5. Push plug body into its mating 
plastic cover and do up cord clamp.
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that is, the active and neutral leads go 
to the "primary” winding of the 
transformer. The primary terminals (or 
leads) are usually clearly indicated by 
markings on the transformer body, or 
the leads are colour coded red or red 
and black.

In general, it does not matter which 
way round the active and neutral leads 
are connected to the transformer (or to 
other mains devices such as heating 
elements and motors). However, if 
there is a mains on/off switch on the 
appliance, it should be in the active 
line.

The earth wire, green or 
green/yellow, connects to the metal 
chassis or frame of the appliance. It is 
vitally important that this lead is not 
confused with either of the other two 
leads. Transposed active and earth 
leads will result in the active lead being 
connected to the appliance frame, a 
very dangerous situation to say the 
least.

A transposed earth and neutral can 
be just as dangerous, but is more sub­
tle. The appliance will work in a correct­
ly wired power point, and is not par­
ticularly dangerous. But in a power 
point with transposed active and 
neutral contacts it will not work and 
again the active will be connected to 
the appliance frame.

Correctly connected, the earth wire 
provides a very high order of protec­
tion. An insulation breakdown between 
the active lead and the metal chassis 
will result in a short circuit across the 
supply, causing a blown fuse or a 
tripped circuit breaker at the fusebox.

This not only disconnects the supply

I

Clockwise from top left: rubber grommet, 3-way mains terminal block, 240V AC 
on/off switch, and plastic cord clamp.

voltage, but also draws attention to the 
fact that there is a fault.

Wiring a project
Fig. 3 shows how mains wiring is 

typically installed into the chassis of a 
project. This could for example, be an 
amplifier, a radio tuner, a piece of test 
equipment, or even a variable DC 
(direct current) power supply.

You will need the following items:
• 1 mains plug and length of 3-core 

mains cord;
• 1 rubber grommet;

• 1 cord clamp;
• 1 3-way mains terminal block; and
• 1 240V AC rated on/off switch

The first step is to mount all the 
chassis hardware such as the on/off 
switch, the power transformer, the 
mains terminal block, and the earthing 
solder lug. You should make sure that 
both the power transformer frame and 
the solder lug make good chassis con­
tacts. If the chassis has been painted, it 
will be necessary to scrape some of the 
paint away to ensure a good metal-to- 
metal contact.

Below: view showing how mains wiring is installed into a typical electronic project.
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The mains cord should enter through a 
rubber grommet and be securely 
clamped.

All wiring to the terminal block should be kept neat and tidy. Note how the earth 
wire is looped so that it will be the last to break in a situation of stress.

You can use a multimeter switched 
to the low-ohms range to ensure that a 
good contact has been made.

The rubber grommet is installed in 
the cord entry hole in the rear of the 
chassis. The mains cord passes 
through this grommeted hole, and is 
then securely anchored to the bottom 
of the chassis with the cord clamp. The 
earth lead is soldered to the solder lug 
near the transformer, while the active 
and neutral wires connect to the ter­
minal block.

The terminal block is also used to 
terminate the two wires from the mains 

Fig. 3: typical mains wiring diagram.

switch and the transformer primary 
leads. Before soldering the wires to the 
mains switch, it’s a good idea to push a 
length of suitable plastic sleeving over 
the wires. After soldering, the sleeves 
can be pushed over the terminals of the 
switch to make it as shock proof as 
possible.

Alternatively, the switch terminals 
can be wrapped in insulation tape.

Things to watch
Before plugging in and applying 

power, you should check the following: 
• Make sure that there are no connec­

tions between either the active or 
neutral lines and earth. You can easily 
check this with a multimeter switched 
to the ohms range. If the needle 
swings across the meter face, you've 
got a problem which must be traced 
and fixed before power is applied.
• Is the mains cord securely 
clamped? If not, any strain on the cord 
could pull the active and neutral wires 
out of the terminal block, and they 
could short to chassis. It's best to make 
the earth wire longer than the active 
and neutral wires, so that it will be the 
last to break in this situation. While it 
remains connected, it will continue to 
provide protection, even if the other 
wires are pulled from the terminal 
block.
• Examine the terminal block careful­
ly. All wires should be tightly con­
nected, and there should be no bared 
wire protruding beyond the edge of the 
terminal block insulation.
• Finally, go over your wiring careful­
ly, to make sure that you haven’t made 
any mistakes.

Note that the wiring for some pro­
jects may differ slightly from that shown 
in Fig. 3. Some projects do not require 
an on/off switch, for example. 
However, the basic principles still apply 
— just follow the wiring diagram for the 
project that you’re working on.

That’s it! As you can see, it’s not a
particularly difficult job, but one that
should be done neatly and carefully to
ensure personal safety. ®
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An old way around a new dilemma —

Simulating High-Z Headphones
From the early days of “wireless” a pair of high impedance 
headphones has been vital for the would-be experimenter with 
crystal sets and other elementary circuits. There’s just one problem 
these days: you virtually can’t buy them! by WALTER NEVILLE

High impedance headphones have 
varied a good deal in appearance but 
they have almost invariably used the 
same basic principle.

Each phone involves a cup (usually 
moulded) in which is mounted a small 
permanent magnet, with an iron 
polepiece at each end. Across the open 
face of the cup is clamped a thin steel 
diaphragm, all dimensions being 
arranged so that the inner surface of 
the diaphragm is just clear of the 
polepieces. Because the polepieces are 
attached to a permanent magnet, they 
attract the diaphragm and hold it under 
slight inward tension.

Around each pole piece is wound a 
coil of wire, through which the audio 
signal current is passed. Passage of an 
audio current modifies the magnetic 
attraction of the polepieces for the 
diaphragm, so that it tends to vibrate. In 
so doing it disturbs the adjacent air, 
producing sound waves in sympathy 
with the signal current through the 
coils.

Because the coils are stationary, they 
can be wound with a large number of 
turns of fine wire, and can present a 
quite high impedance, nominally of a 
thousand ohms or more. When the 
coils in the respective earpieces are 
interconnected to one pair of flexible 
output leads, they commonly present a 
nett nominal impedance of around 
2000 ohms. In practice, any headset 
with an overall impedance of anywhere 
from 1000 to 4000 ohms would qualify 
for description as a"high impedance" 
type.

Impedance is important in a headset 
to be used with a crystal receiver or 
with elementary 1 to 2-valve or 1 to 2- 
transistor receivers. The reason is 
simply that the audio signal currents 
produced by these receivers are very 
small and only by passing them through 
a fairly high impedance transducer can 
they produce enough acoustic energy 
to be heard.

In terms of fidelity and distortion, 
these traditional "magnetic" 
headphones have never been very 
marvellous but they are sensitive to 
small signal currents, they are 
traditional, and their use is assumed in a 
lot of older and ex-disposal type

There is plenty of room to spare, even 
inside the smallest Jiffy box!

stereo listening and are all rated at 8 
ohms or thereabouts. They work fine 
with stereo signals from a hifi system, 
but they are a poor proposition, as is, 
for the would-be experimenter with 
elementary receivers.

When we queried a few suppliers 
about importing conventional high 
impedance phones they suggested ’ 
even if they did manage to locate s<

that,
even it they did manage to locate some, 
they would have become a "specialist" 
line at a specialist price!

The best we could turn up was a 
limited supply of ex-military headsets 
from disposals sources. A.C.E. Radio in

MONO HEADPHONEPLUG FIGURE EIGHT WIRE TAGSTRIP OUTPUT TRANSFORMER STEREO HEADPHONE SOCKET
OÌ-------[

The wiring is simple but check the connections to the stereo socket, in case they 
differ from the one we used. See text re. wiring the phones in series or parallel.

receivers and transceivers.
The only trouble is that they seem to 

have disappeared off stockist's shelves!
Any number of headsets are 

available, of course, at a variety of 
prices. However, they are mostly 
"dynamic" types with miniature 
dynamic speakers mounted inside the 
earpieces. They are all intended for

COILS

CAP

POLE PIECES

DIAPHRAGM - 
UNDER STRESS

MAGNET

POLE PIECES

Illustrating the basic principles of the 
old-style magnetic neadphone. The 
coils could easily be wound to present a 
high impedance — typically about 2000 
ohms.

Marrickville, NSW have some at $3 per 
headset, plus $1 P&P in NSW and $1.75 
P&P interstate. They are second-hand, 
the cords may need repair and they are 
of only medium impedance, but they 
are a reasonable proposition for the be­
gin ner/experimenter.

What about the tiny crystal earpieces, 
that are intended to plug into one ear? 
They can be used provided the circuit is 
arranged to suit them, but they are not 
very sensitive and they fall out of the 
ear at the slightest provocation! In most 
situations, they are a poor substitute for 
a real headset.

Fortunately, all is not lost and one 
can assemble the little adapter pictured 
here which can make any 8-ohm stereo 
headset behave in the manner of a 
mono headset of much Higher 
impedance.

Heart of the unit is a miniature 
output transformer which connects 
between the crystal set (or whatever) 
and the 8-ohm phones. Physically, the 
primary winding connects to the 
receiver, via a short piece of twin lead,
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normally by way of a conventional 6mm 
mono jack plug or one of the modern 
miniature equivalents.

The secondary (or 8-ohm) winding 
connects to the stereo phones, 
normally with both channels wired in 
parallel — achieved by bridging the 
two active lugs on the stereo 
headphone socket. (See diagram).

The transformer which we used came 
from Dick Smith Electronics and is 
shown as "1-k ohm CT to 8 ohm , 
catalog number M-0216, $1.00. Tandy 
list a transformer with the same ratio 
(catalog 273-1380) while similar 
products would almost certainly be 
available from other suppliers. Again, a 
suitable transformer could possibly be 
rescued from a discarded transistor 
portable of the older type; it doesn't 
even have to be a miniature 
component, provided it has a step­
down ratio of the same general order.

Taking the figures "1k ohms to 8 
ohms", the impedance ratio is 125:1. If 
the two tip segments of the stereo jack 
are bridged to put the phones in 
parallel, and if the phones are really 8 
ohms each, their parallel impedance 
will be 4 ohms. Multiplying this by 125 
gives an apparent impedance across the 
primary winding of 500 ohms, which 
should be adequate for most circuits 
requiring "high impedance" phones.

If you want to achieve a still higher 
impedance, it can be done very simply 
by ignoring the barrel of the stereo jack 
and connecting the transformer 
secondary to the two end segments. 
This puts the phones in series, produces 
a combined impedance of 16 ohms and 
a nominal impedance across the 
transformer primary of 2000 ohms. 
Acoustically, it means that the phones 
will be out of phase but, if it makes the 
signal louder with a crystal set, you I! 
probably prefer it that way!

CONSTRUCTION SIMPLE
There is not much to building up the 

adapter. We used a Jiffy box from Dick 
Smith Electronics measuring 80mm x 
50mm x 28mm, but the shape and size is 
quite unimportant. The components 
including the tagstrip were arranged to 
support the transformer but, to make 
sure, it was spotted in place with a blob 
of Araldite.

The distribution of the lugs on the 
stereo socket may very with the brand 
supplied but it should be easy enough 
to identify them by inspection or by 
checking with a multimeter. For the 
normal parallel connection, connect 
one side of the transformer secondary 
(8 ohms) to the barrel of the plug, and 
the other side to the two end segments 
bridged together. The alternative series 
arrangement has already been 
mentioned.

As far as the primary winding is
concerned, use the two ends and
ignore the centre-tap. The polarity of
the windings — which ends goes to
what — is of no consequence. w

—TANDY~ 
■ ELECTRONICS 

FRANCHISE 
OPPORTUNITY

For established retailers 
COUNTRY AREAS

Now you can add extra profit, volume, traffic to your 
store by adding a range of the famous Tandy/Radio 
Shack Electronic products to your linn

If you have a successful store, (Hardware, Photo­
graphic, Furniture, Appliance, Sporting Goods, 
Toys/Hobbies, Chemist, Radio, TV, etc.) contact us now! 

A minimum investment covering inventory and start­
up costs can begin a new and exciting association 
with Tandy — a leader in home entertainment and 
electronics!

Write or phone: 
Mr. E. Epps, Franchise Manager, 

Tandy Corporation, 
PO Box 229, Rydalmere, N.S.W. 2116.

L Phone: (02) 638 4333

ELECTRONIC
_ SUPPLIES

Telephone: 543 4826
318 Huntingdale Road, Huntingdale, Vic 3166 Cnr. Hume Street

CAPACITOR SELL OUT
THRU BULK PURCHASE

470pf 1 6v RB 8c 0033pf 50v Greencap 3c

1000M 1 6v RB 20c 0027M 100v Greencap 3c

47pf 10v RB 4c 0047M 630v Greencap 7c

1 5pf 10v RB 4c 022M 630v Greencap 11c

470/vf 10v RB 8c 047M 100v Greencap 5c

47pf 50v RT 4c Red Leds Normally 30c now 16c

3.3M 100v RT 9c 555 IC Timer 28c

4 7pf 1 60v RB 10c 1N 4148 Diode 5c

1000M 35v RB 30c 2N 3055 75c

74LS00

74LS04

74LS1O

25c 

25c
O R^

Buy your next copy of E.A. from us. 
Have you got your copy of our price

ZDC list? Well you should have. Send 45c.

Prices correct at press time but subject to alteration. ■ O' bonhcord

MAIL ORDER ENQUIRIES WELCOME welcome here
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Versatile moisture
& light detector

Build this multi-purpose alarm unit
You can use this easy-to-build little gadget as either a moisture 
alarm or a light level sensor. Completely self-contained and battery 
powered, it provides an easily heard 1kHz warning tone. by GERALD COHN

The fact that this alarm system is 
designed to operate from two quite 
different types of sensing devices may 
appear a little strange at first, but it is a 
very interesting concept which has a lot 
to offer. In particular, it offers the op­
portunity to experiment with other 
types of sensors, or variations on the 
sensor circuits described.

But even as it stands, it can be a very 
versatile device, with applications rang­
ing from simply amusing, or instructive, 
to some of real practical value. For ex­
ample, as a moisture sensor it can serve 
a real purpose as a rain alarm; 
something which any housewife will 
consider is worth its weight in gold 
when she has a load of washing on the 
line.

Another application is as a water 
level detector. If it is necessary to 
monitor the level of water in an in­
accessible tank, or remote dam, this 

simple device may well be all that is 
needed, and could save a lot of un­
necessary walking or climbing.

In the light sensing mode it can be 
equally useful. An obvious application 
is monitoring shop doorways, par­
ticularly where a lone staff member has 
to divide his time between the shop 
and a workroom or store at the rear. 
Used with a suitable light beam across 
the doorway, it can eliminate the strain 
of listening for a customer — or 
shoplifter!

Another application, which we 
suggested in a previous article, (Low 
Cost Alarm, February 1976, File No. 
3/MS/62) also provides a form of 
property protection. In this case the 
light sensor (but not the alarm) is plac­
ed in a cupboard or drawer which may 
contain anything valuable. When open­
ed, the admitted light will activate the 
alarm, making a very simple but very 

effective protection system. (This 
application calls for a circuit change, 
discussed later.)

A third application involves the 
physically handicapped. Any person 
confined to bed needs a means to sum­
mon assistance, and a simple pressbut­
ton and buzzer is customarily used. 
However, some patients may be so han­
dicapped that the normally simple ac­
tion of pressing a button may be 
beyond them. \

In this case the light sensor can do 
the same job, if the patient simply 
places his hand over it, at least while 
the room is illuminated. For use in 
darkness a small torch globe could be 
mounted about 15cm above the sensor, 
suitably shaded, but still providing a 
pool of light which would pinpoint the 
sensor in the dark.

The circuit is built around what I con­
sider to be one of the most versatile 
devices ever manufactured, the 555 
(timer) IC. The IC is used as an astable 
free running 1kHz oscillator, held in 
the normally reset (off) state until the 
unit is triggered by one of two sensors 
that form part of this project. The 
"front end" consists of a PNP transistor 
wired as an emitter follower; a con­
figuration which gives it a very high in­
put impedance and, therefore, a high 
sensitivity.

To understand "how it works" take a 
close look at the switching arrange­
ment at the input to the circuit, and 
how this provides the two modes. Con­
sider first the moisture sensing mode. 
To make this easier to follow, we have 
provided the equivalent circuit for the 
"front end" when switched into the 
moisture sensing mode (Fig. 1). The text 
that follows should be read together 
with this circuit diagram.

The transistor, Q1, is biased on by the
150k resistor, allowing collector current
to flow, and thereby holding the
voltage at pin 4 at ground potential.
This switches the 555 to its reset, or

This photograph shows the complete unit with the two sensor boards. 
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Above is the circuit diagram of the unit. Take particular note of the switching 
arrangement at the input.

Fig 1 shows the equivalent circuit of the input stage when switched into 
moisture sensing mode, while Fig. 2 shows it in the light sensing mode.

the

PARTS LIST
Printed circuit boards; 79AL9A, 
79AL9B, and 79AL9C.
Plastic case, 130mm x 68mm x 41mm, 
UB-3 or similar
1 BC558 PNP transistor
1 NE555 timer IC
1 ORP-12 (or similar) light depen­

dent resistor
1 3.9k 'AW resistor
2 68k 'AW resistors
1 150k 'AW resistor
1 4.7k horizontal mount miniature 

trimpot
2 .01 uF capacitors LV polyester types
7 100uF electrolytic capacitor
7 single pole miniature toggle 

switch
7 double pole double throw 

miniature toggle switch
No. 216 battery and clip to suit
Spring loaded terminals (1 red and 7 
black)

Miscellaneous:
Solder, screws, nuts, hookup wire, 
etc.
NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Com­
ponents with higher ratings may be 
generally used provided they are 
physically compatible.

I

"off", state. The sensor board, 79AL9B, 
attached to the input is an open circuit, 
and therefore has an infinite resistance.

If a drop of water falls on this board 
its resistance falls, the bias on the tran­
sistor base is reduced, and the collector 
current is reduced. When this happens 
the voltage at the emitter (which is 
applied to pin 4 of the 555) rises 
towards the 9V supply. This takes the 
555 out of the reset state (or into an 
"on" state), and allows the oscillator to 
start, giving a 7kHz tone at the output.

If we assume that the switch is chang­
ed to the light sensing mode, Fig. 2 
shows the basic circuit. Here, the sen­
sing device is a light dependent resistor 
(LDR), the resistance of which will vary 
from about 300 ohms under bright light 
conditions, to several hundred thou­
sand ohms in darkness.

Note that there is a basic difference 
between this circuit and that of Fig. 1. 
In Fig. 1 the sensor starts out with a high 
(infinite) resistance and the alarm is 
sounded when the resistance falls. In 
Fig. 2 the sensor starts out with a low 
resistance and the alarm sounds when 
the resistance increases. 

Compare the two circuits and you
will see why. The sensor and the 150k
resistor have changed places in Fig. 2,
relative to Fig. 1. In Fig. 1 lowering the
sensor resistance reduces the bias on
the transistor base, whereas in Fig. 2 in­

creasing the sensor resistance reduces 
the bias.

Thus, when the light on the LDR is 
high, and its resistance is low, the tran­
sistor is biased on and, as previously ex­
plained, this switches the 555 to its 
reset, or "off" state. When the light is 
removed from the LDR its resistance in­
creases, the bias on the transistor is 
reduced, the 555 is switched out of its 
reset state, and the alarm sounds.

Instead of this arrangement, it is 
sometimes desirable to have the alarm 
sound when the light on the sensor in­
creases, as for the cupboard application 

S2

which we mentioned earlier. This can 
be done, and we will have more to say 
about it later.

The light sensor is in its most sensitive 
condition when the 4.7k pot is at its 
minimum setting. In these cir­
cumstances a minimum of light is need-

There are only two components on the 
light sensor board, the LDR and the 
pot.
S1

I Ise the above diagram as a guide to the placement of the components. Check that 
the transistor, IC and electrolytic capacitor have been inserted with correct polan-

ty-
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Multi-purpose alarm unit: detects moisture or light

ed to hold the alarm off, typical ex­
amples being a LED (light emitting 
diode) at a distance of about 2.5cm, or a 
6V, 50mA torch globe at about 15cm.

If you find the ambient light level to 
be a bit too high, then it may be 
necessary to increase the resistance of 
the pot. This is done by trial and error, 
until you have the right setting to 
trigger the unit.

Construction of the unit is simple and 
should take only a couple of hours. All 
the components are accommodated on 
printed boards, which makes assembly 
simple and reduces the risk of errors. 
The unit, complete with the sensing 
devices, consists of three printed 
boards. The main board is housed in a 
plastic "Zippy box" together with the 
battery and the loudspeaker.

Either sensor board is connected to 
the master unit via a pair of spring ter-

We estimate that the current 
cost of parts for this project is 

approximately

$18
This includes sales tax.

Here is a view of the works. The speaker is attached with contact adhesive.

minals and any convenient length of 
cable. This makes the system quite flex­
ible, allowing the sensor and the alarm 
to be well separated, if necessary.

The moisture sensing board (79AL9B) 
has no components on it. It is simply 
two copper tracks, interwoven, but not 
connected together. As already ex­
plained, it presents an open circuit in a 
dry state, but will conduct when water 
bridges the tracks.

The light sensing board (79AL9C) has 
two components on it; the LDR and the 
4.7k trimpot in series with it. This is 

Here is a full size reproduction of the

O MULTI - MONITOR 

used to set the minimum light level at 
which the system will trigger.

When assembling the main board 
mount the passive components first 
checking that they are placed in their 
correct positions, and also the polarity 
of the 100uF electrolytic capacitor. 
I hen fit the transistor and integrated 
circuit being particularly careful regar­
ding the lead identification and the 
orientation of these devices. (Mistakes 
of this kind are by far the most common 
among home constructors — even ex­
perienced ones.) Then add the battery 

ont panel artwork.

clip, speaker, power switch, and 
changeover switch.

We used a plastic box for the 
prototype, one of the range of "Zippy 
Boxes". The one we used was type UB- 
3, and was purchased from Radio 
Despatch Service, in Sydney, but this 
type is also available from Dick Smith 
Electronics, as well as other component 
suppliers. The overall dimensions are 
130mm x 68mm x 41mm.

We made a front panel for the unit 
using artwork and aluminium 
Scotchcal" material. Copies of this 

artwork will be distributed to those 
firms which have requested them, or 
readers may purchase a dyeline copy 
for $2.00. We have also reproduced the 
artwork full size and readers may use 
this as a template for the panel, or as a 
temporary label, protected by a piece 
of transparent plastic.

If a Scotchcal" panel is used it 
should be stuck to the front panel of 
the box, then drilled. The holes in front 

sPe.aker ™y be about 4mm 
and the switch holes are 6.35mm. The 
terminals for the sensor cable mount 
on one end of the case, as shown in the 
photograph. The speaker is attached to 
the front panel by contact adhesive.

I he printed board has been provided
with four mounting holes so that it can
be screwed to the base of the box, but
this is not the only method that can be
used to mount it. Another mountingELECTRONICS Australia, September, 1979



Multi-purpose alarm unit

IDENTIFYING TRANSISTOR

THE TRANSISTOR is a polarity sensitive 
device and must be connected the right 
way round. The collector, base and 
emitter leads are arranged according to 
the diagram at far right.

Pin 7 of the 555 timer IC is located adja­
cent to the notch (or dimple) at one 
end of the plastic package, as shown in 
the diagram at right. Note that the 
diagram shows the device as viewed 
from the top of the package.

suggestion is to use double sided foam 
tape, available from most hardware 
stores off the "Selleys" product racks. 
This same method can be used to 
provide a fixed mounting for the 
battery.

Once the unit has been fully 
assembled, place the mode switch in 
the light sense position and switch on 
the power. A high pitched sound 
should be heard from the speaker. 
Switch off, and connect the LDR 
module. Turn the trimpot on the LDR 
board fully anticlockwise, and place the 
board under a table lamp or other 
source of bright light. Turn on the unit 
and no sound should be heard from the 
speaker. Turn off the light and there 
should be a tone from the speaker. If 
there is no tone the light level is not 
low enough. Place your hand over the 
LDR and this should start the oscillator. 
If necessary, adjust the 4.7k trimpot to 
suit the light levels.

Connect the moisture sensor to the 
unit and place the mode switch in the 
moisture sensing position. Turn on the 
power and no sound should be heard 
at the speaker. Now place a drop or two 
of water onto the board and the 1kHz 
tone should be heard.

Earlier, we suggested that the light 
sensing function might be inverted, so 
that the alarm sounds when the light in­
creases. To do this we use an arrange­
ment similar to Fig. 1. The LDR con­
nects in place of the moisture sensor 
and, because the LDR never becomes 
an open circuit, we must reduce the 
bias resistor from 150k to about 18k.

We also hinted that the system is not 
necessarily confined to sensing light or 
moisture. The basic unit can be used 
with any sensor which exhibits variable 
resistance over a sufficient range. For 
example, temperature dependent 
resistors may be tried, and could result 
in a simple temperature sensitive alarm.

But we leave these ideas to the 
reader to investigate for himself. Now 
that you have built the unit you will no 
doubt find dozens of applications for it. 
Apart from being an enjoyable and

& IC LEADS

THE 555 IC THE TRANSISTOR

A full size reproduction of the three 
artworks for the PCBs.

satisfying project, it should also help 
you understand more about circuit 
theory and practical construction. And, 
on top of that, it may well find a useful 
application around the home. ®

pt inted circuit/
• Accurately machine printed etched
• Phenolic & fibreglass-gold tin plated
• EA R & H ET Philips Mullard available
• Specials to your drawing

I • POSTAGE small 80c large $110
S

79SR8
$ s

79WF8
2.80 79TRF5 2.50

3.20 79UT8 3.00 79M8 2.80
79PS6 2.80 79FR6 3.50 ET148 2.50
ET451 2.60 ET472 3.00 ET724 2.206.800 
79UPS6 
ET144

8.50 79CL7
2.50 79SA5
3.50 ET254

4.80
8.00
2.50

79KB7 
ET651 
ET471

2.80
4.50
5.5079 ROS 3.0C1 79EQ2C 2.50 79EQ2B 4.00

77EQ2A 3.50 ET249 2.80 ET594 2.50
— 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 142A 8.00 79UP1 5.00
79S1 4.50 79W3 2.60 79CL1 2.60
79IT2 5.00 78SB12 3.00 78S12B 2.20
78S12A 5.50 781M12 3.00 78UP10 7.00
78N10 2.60 78C11 3 10 78DT10D 2.00
78DT10C 2.50 78DT10B 2.80 78DT10A 6.50
ET813 3.50 ET143 2.80 ET141 4.20
ET812 2.80 ET593 3.20 ET490 2.80
ET556 6.00 78DB11 2.80 78UP9 6.00
78BBd9 3.50 555 4.00 650C 2.60
6S0B 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 2.50 ET605 7.00 ET39IB 2.50
ET391A 2.50 ET551 3.00 ETM1 ON/AP
ET591C 2.20 ET550 2.80 ET592 4.50
78UT9 16.00 78MX9 3.30 78T9 2.30
78UM8 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
ET137B 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 2.50 489A 2.80
78CO4 2.60 78PS5 2.50 78C5 3.20
78UP5 5.00 ET140D 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
78 B2 3.00 781A2 2.60 ET450B 2.60
ET450A 2.80 ET716 4.00 ET7I5 3.00
ET486 3.20 ET245 2.50 7802 3.00
78AF2 3.00 78S3 2.60 78CF1 2.80
77CB12 2.60 77PH12 2.60 77PM12 3.50
ET135 3.00 ET586 2.80 77MX1I 2.50
775C11 3.80 77PS11 2.50 77UP6A 3.00
77MX11 2.50 77PS1I 2.50
ET604 2.50 ET585T » 3.00 ET635 2.80
ET713 3.00 ASC11 2.80 77UP1I 6.50
77TS9 3.00 ET603 3.00 ET583 2.50
ET134 2.60 77AL8 2.50 77T10 2.50
77DVM9 2.80 ET065 120
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
ET481M 2.50 ET582B 2.60 ET582A 3.00
ET547 2.50 ET317 2.50 ET712 2.50
77D7 2.50 7787 2.80 770 LT7 6.00
77UP6 3.50 trnn 2.80 77QBF7 3.20
ET631/2 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
77PTY7 2.80 77PTY6 2.50 ET133 2.60
77E05 3.50 77PRE5 2.50 77UP5 8.50
ET08I 2.20 ET062 2.50 ET546 2.50
ET632U 4.00 ET632 7.00 77TTY4 2.50
77CC4 3.00 77UP2 3.00 ET132 2.50
ET632C 8.00 ET632B 6.50 ET632A 6.50
77UT2 3.00 77F1B 2.50 77F1A 3.20
ET633FR 6.00 77UT2 3.00 ET633 6.00
ET632P 2.50 ET632M 7.50 ET482B 2.80

ALL SILICON 30/60w PA PORTAMP 
6W\N x 8W”D x 3’4"H 12 — 16V. two inputs 5 & 
100mV. 125.250. 500 ohm output only No 763A 
$70 ea. 240V operation $33 extra. Freight collect

ICO ILS and IF'S All S2.50 ea plus post 60d 
________________  H”W X H”D x 2”H_J

MAIL cheque or money order 
(add postage) direct to —

RCS radio pty ltd
651 FOREST RD BEXLEY

NSW 2207 587 3491
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ADAA DESIGNER BOARDS
OO W MODULES PROTO BOARDS

Ideal for expanding D2 kits: WIRE WRAP WIRE 30 AWG

¿+ÉWÀRT ELECTRONICS
9 SLOT BACKPLANE FOR M6800

¡hm
EXTENDER CARD

6800 — D2 — Exorciser Compatible
43 x 43 way double sided fibre gtejs board 
Hardi gold plated contacts Gold plated 
socket $26 50

KYNAR SPECIFY COLOUR -
White-Yellow-Red-Green-Orange-Blue-

HOBBY-WRAP TOOL-BW-630

Black 1000ft
50ft Spool

$2160 
$295

• 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

WIRE DISPENSER - WD-30
• 50 ft roll 30 AWG KYNAR wire wrap 

wire
• Cuts wire to desired length
• Strips 1" of insulation S4.80 ea.

(Batteries 
not 

included)

• Battery Operated (size C)
• Weiqhs ONLY 11oz
• Wraps 30 AWG Wire onto 

Standard DIP Sockets ( 025inch
Complete with built-in bit
and sleeve $47.75

Tax exempt

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 0.1 56" spacing gold plated 
edge connector
Motorola EXO Reiser and D2

compatible $25 50

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 
guides $39.50

LOW COST VDU
VIDEO DISPLAY BOARD 
D2—6800 COMPATIBLE

• Electronics Australia Aug 1978
• 16 lines 32 characters
• Memory mapped — software con­

trolled.
• Complete Kit $56.50
• PCB plated through holes $22.50

6800 16K STATIC RAM
Uses 2114 1K x 4 STATIC RAMS 
Only 1 2 (« 5 V typical for 15K 
Motorola Exorciser Bus as on D2 
8K blocks switch addressable 
PCB plated through with solder resist.
PCB + support ICs Kit 
8K (450 nS) ass & tested 
16K (450 nS) ass & tested 
2114 (450 nS)

$ 97.20* 
$257.20* 
$392.40*

5.95

MEM2 16K 5100 STATIC EP 16KEPROM BOARD 
MEMORY BOARD i

• Uses 2114 RAMS
• Wait state generation
• Addressed on 4K boundaries
• Complete documentation
• Silk screen parts layout
Bare board W/- documentation !
2114 450 nS !
Manual only (refundable with 
board purchase !
Complete Kit (less 2114s) i

$39 50 
$ 5.95

$ 5 00 
$95.00

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-

Z80 CPU IC $18.50
Z80 Technical Manual S8 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

DIP PLUGS
Ideal for use with flat
ribbon 
mount

cable or to 
components on

14 pin $0 56
24 pin $0.94
16 pm $0 58

HOBBY WRAP

TOOL

WIRE-WRAP KIT — WK-2 W.
WRAP . STRIP . UNWRAP g

• Tool for 30 AWG Wire X
• Roll of 50 Ft White or Blue 30 AWG Wire ’ 
• 50 pcs each 1. 2 ". 3 lengths—

pre -stripped wire $17.50 \*

UNWRAPSTRIP WRAP

Wire-wrapping. stripping, unwrapping tool for 
AWG 30 on.025 (0.63mm) Square Post

I Modified Wrap | WSU-30M | S8 95 |

Tax exempt

DIP SOCKETS
Solder Wire Wrap

8 PIN 25 42

14
16

PIN
PIN

35
37

66
74

18 PIN 32 90

20 PIN 37 1-20
22 PIN 43 1-30
24 PIN 48 1-82
28 PIN 56 1-96
40 PIN 63
60 PIN 1-35

Gold Plated 
WIRE WRAP PINS

CERMET SINGLE 
TURN TRIM POT

Spectrol model 63 P
actual size

STOCK VALUES
JO 20. 50. 100. 200. 500. 1K. 2K. 5K.
WK. 20K. 50K. 100K. 200K. 500K. 1M.
2M 1—9 $0 85
10+ Values may be mixed $0.75

* 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

ooara z/uu
• 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 a~ort

• 8224 clock generator provides 8080 
like land 2 for the S-100 Bus

PCB with manual .......................$44 50
Manual only (refundable when board 
purchased) $5.00
Kit complete with manual
4MHz $12500
Built and tested 2MHz board $175.00

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

Per Hundred
‘ WWT 1 Slotted Head $5
" WWT 2 Single Sided $5

WWT 3 Socket Head $15
‘ "“t WWT 4 Double Sided $5

COMPUTER 
COOLING FANS 
Popular Muffin fan 
Standard size 4 68" 
square. 110 volt 
or 240 volt 
available $24 50

DIP SWITCHES
(On-Off Contacts)

MICROPROCESSOR 
CHIPS

8085 $24.00
8212 4 80
8214 8 55
8216 395
8224 7 10
8226 395
8228 9 10
9238 9 10
8251 1075
8253 26 40
8253-5 27 70
8255A 8 60
8257-5 9 10
8259A-8 1700
8275 51.20
8279-5 18 50

8282 $890
8286 8 90
8287 890
6800 9 93
6802 14 50
6810 5 50
6820 5 50
6821 6 50
6828 9 60
6840 1500
6850 7 50

2102 095
2102-4 1 65
2114 5 95
Z80A 18 50

10 TURN POTENTIOMETERS
Stock resistance values

10. 25. 100. 500. Ä
1K. 2K. 5K, 10K.
20K. 50K. 1000K ~
Spectrol model 534 14" shaft 
Price 1—9............................... $675

10 4- values may be mixed $5.75

4
6
8

10

positions 
positions 
positions 
positions

4
6
8
10

$1.50
$1 70
$1 80 
$3 45

POWER TRANSFORMERS
SPECIALLY DESIGNED FOR 

MICROCOMPUTERS

• See Feb 1979 EA for full details
• Good regulation Electrostatic shield
• SE 805

8V (ft 5A2x15V^ 1A $16.50
SE 810
8V (g 10A 2x15V (g 1A $19 50
SE 820
8V (g 20A 15V (g 1A

15V (q 3A $29 50

DREAM
ELECTRONIC AUSTRALIA

MICROCOMPUTER PROJECT 
Kit for main board (including programme 
2708)

Please write for price

PCB (fibre glass) only $14 50
2708 programmed $15.50
Key Pad 19 keys $17.50
PCB for power supply $4.50

STEWART ELECTRONICS
33 SUNHILL ROAD. MT WAVERLEY 3149
Phone (03) 277 0622 Telex AA36908
„ . « . A A . Mon.-Fri. 9am-6pm
Bank Card Accepted. Sat 9arT,.12noon
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New 80-column line
printer is bi-directional
A new 80-column line printer is now available from Southwest 
Technical Products. The printer offers bidirectional printing, 
sprocket feed, a printing speed of 125 characters per second and 
the ability to use fan-fold paper of any width between 4 and 9 in­
ches. These features should make it ideal for use with microcom­
puter systems.

by JAMIESON ROWE
The new printer is actually made in 

Japan by C. Itoh and Company, a well- 
known and respected firm who make a 
wide range of printers and similar 
equipment. The model PR-80 is a 
microprocessor-controlled dot matrix 
printer, which uses modern solid state 
technology to simplify the printer 
mechanics and provide greater 
reliability.

Housed in an attractive case of 
impact-resistant plastic, it measures 449 
x 375 x 185mm and has a mass of 10kg. It 
has a maximum power consumption of 
80W and draws only 7W when idling. 
The top half of the case hinges upward 
for paper threading and maintenance.

Inside the case the mechanism is 
sturdy and remarkably simple. Paper 
feed is via a solenoid and ratchet, while 
a single motor drives the 7-needle prin­
ting head back and forth across the 
paper via a toothed belt and precision 
spiral cam. Head position sensing is 
performed by opto-electronic sensors, 
for maximum reliability.

The operation is fully controlled by a 
microprocessor and associated elec­
tronics, for bidirectional printing at a 
maximum speed of 125 characters per 
second. The rated throughput speed is 
60 lines per minute, while linefeed 
speed is 10 lines per second. Two 
character widths are provided: 10 per 
inch and 5 per inch, with only 40 
characters per line at the larger width.

The electronics provides an 80- 
character line buffer, and responds to a 
number of function codes. These in­
clude codes for programmable vertical 
tabulation, form feed, normal/wide 
characters and vice-versa, select and 
deselect. Also provided is a manual 
self-test facility, whereby the printer 
electronics generates a continuously- 
cycling stream of alpha-numeric 
characters.

The printer is available fitted with 
either a parallel Centronics-type data 
input interface or a serial RS232C/TTY 
interface. It accepts normal ASCII code, 
and prints both upper and lower-case 

alphabetic characters (96 characters in 
all). The lower-case characters fit within 
the same 5x7 matrix as the upper-case 
characters — i.e., they are translated so 
that the risers and descenders fall 
within the upper-case matrix.

A control panel on the front of the 
printer provides an indication of its 
status and also allows some manual 

Moderate in cost, the PR-80 offers printing at 125 characters per second.

control. The panel has LED indicators 
showing power on, printer selected 
status and paper supply status, along 
with a manual select button, a line feed 
button and a "TOF" button which 
causes the paper to be fed up to the top 
of the next programmed form field. 
The LF button is also used to generate 
the self-test function, when used in 
conjunction with the power switch.

Actually the printer may be operated 
in either bidirectional or unidirectional 
modes, the mode being set by an inter­
nal switch which is easily accessible 
when the case lid is hinged up. Another 
internal DIP switch allows control over 

CR, LF, VT and SO functions if desired. 
A power interlock switch is fitted, so 
power is removed from the printer 
when the case is open; this is a 
worthwhile safety feature.

The printer uses fan-fold perforated 
paper in any width from 4in to 9in 
(102mm to 229mm) between perfor- 
mations. The paper thickness may be 
from 0.05 to 0.28mm, allowing up to 
three carbon copies to be made along 
with the original. Paper may be fed in 
from either the rear or the bottom of 
the case.

The printer pictured was provided by 
Paris Radio Electronics, the Australian 
representatives for Southwest 
Technical Products, for our evaluation. 
We found it to be a well-made and 

nicely finished product, and one which 
should work well with a variety of 
microcomputer systems. It produces 
clear printout, and does not make ex­
cessive noise — although like most line 
printers it isn't exactly quiet.

In short, the SWTP model PR-80 line 
printer seems good value at the quoted 
price of $950 plus tax where applicable. 
If you're looking for a reasonably- 
priced printer, it's well worth con­
sidering.

Further information is available from 
Paris Radio Electronics, PO Box 380, 
Darlinghurst NSW 2010, or telephone 
(02) 31-3273. ®
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THE SELECTRIC* APPROACH TO HIGH QUALITY PRINTING

Any model IBM SELECTRIC typewriter can be interfaced as a 
computer output printer operating at 13.5 cps. The 
interface comprises a precision solenoid assembly which fits 
to the underside of the typewriter without drilling, tapping 
or permanent modification. Installation takes approximately 
4 hours and is extensively documented. If you prefer, ASP 
or interstate agents will install the solenoids for $75.00 
(subject to inspection of your typewriter). Use as a 
typewriter is unaffected, the keyboard does not feel heavy, 
or in any way altered.

The electronics provided convert ASCII code into the proper 
bail select code for the typewriter, control the operation 
of the typewriter and allow the host computer to communicate 
on a variety of different interface standards. Available 
are S100, TRS80 (without Expansion interface) and Universal 
Interfaces.

Prices:(including Sales Tax) S100 $599.00
(10% off for multiple orders) TRS80 $699.00

RS232/Parallel $729.00 
IEEE $759.00

Dear Ali, I'm convinced I should be more Selectric” 
Please reserve the conversion noted below and send me 
your Order Form.

* SELECTRIC is a Trade Mark of IBM

nUCRDCDillPUTERS
799 DANDENONG ROAD, 
EAST MALVERN 3145. 
Telephone 2118855 2118344

THE S100 BUSSTOP"
S100/6800 CHASSIS S100 I/O PORT BOARDS1OO 16K STATIC RAM KIT

11 Slot back plane, 15 amp. power supply, fan. key
card guided.16K. 2114. Low Power 1 2 Amps Typ 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 $366 00. $5 00 P&P R^g mail 
Kit Price $299 00 __________________________________

switch, bench mount, rack mount, fully 
anodised alum. 5 sockets in basic unit.
Basic Bench Mount Kit (incl. cover)
Basic Rack Mount Kit

UV EPROM ERASERS

Power Supply S100 Kit 8V. +1 6V. —16V
Accessory Kit
Reg Power Supply 6800 Kit

5v. + 12V. —12V

$196.00 
$175.00 
$ 79 00 
$ 52.00

$104 00
FO B Overnite Transport (Assembled & Tested add 
$100 00)

9 Parallel Ports (programable). 1 Serial Port-TTY. 
RS232 or TTL. Baud rate generator 9600 to 75, fully 
address decoded, low power buffers, plated thru holes, 
solder mask
KIT PRICE $164 00 P&P $3.00
ASS PRICE $189.00

DISC DRIVES
Shugart SA400 Mini
Shugart SA801 
6800 PRODUCTS

$37500 P&P $500
$65000 P&P $500

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_____________________________________________

ELECTRONICS IE
MELBOURNE

S100 16K Eprom Board Kit 
S100 Z80 4 MHz CPU Board 
S100 Floppy Disc Controller 
S100 11 Slot Back Plane 
Extender Termination Board 
S100 Sockets
S100 Wire Wrap Board 
S100 Extender Board Kit

$9000
Kit $155 00
Kit $168 00

$3600
$70.00
$8 00

$28 50
$33.00

P&P 
p&p 
p&p

$3 00
$3 00
$300

6800
6800
6800

1 1 Slot Back Plane
11 Slot Chassis (Basic 
Extender Board Kit

$36 00
Rack) $175 00

$33 00

2708 EPROMS (ceramic)
450nS. guaranteed quality 
2716 Eproms (single supply)

$12 00
$47 50

2114 RAMS Low Power Hitachi, Super Rams

Number Cruncher Kit (MM57 109) $49 50
Paper Tape Reader Kit 
Front Panel Display Kit 
8080 Single Step Control Kit

bankcard
BUILT AND TESTED

450nS with 300nS available $8 50

$69 50 
$87 50 
$21 65

Give name, number, expiry 
date and signature For mail 
order sales.

P.O.A.
ALL PRICES ADD 15% S.T. IF APPLICABLE

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.

S.M. ELECTRONICS
10 STAFFORD CRT DONCASTER EAST. VICTORIA, 3109
BOX 19 DONCASTER EAST, 3109. 
PHONE (03) 842 3950. Dealer A C T. 81 5011
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Microcomputer 
News & Products

Tl finally unveils 
its personal computer

After months of rumour and an­
ticipation, Texas Instruments finally un­
veiled its home/personal computer at 
the Chicago Consumer Electronics 
Show, in June. Called the TI-99/4, the 
machine consists of a keyboard console 
mating with a 33cm colour video 
monitor. The CPU uses Tl's powerful 
16-bit 9900 microprocessor.

Inside the machine is 16K of RAM 
and 26K of ROM. Built-in firmware in­
cludes a 14K byte extended BASIC in­
terpreter, graphics language inter­
preter and monitor.

Built-in hardware features include a 
five octave music generator capable of 
generating three tones and a noise 
signal simultaneously; interfacing for 
up to two audio cassettes; graphics in 
up to 16 different colours; ana an op­
tional voice synthesiser peripheral bas­
ed on Tl's "Speak-N-Spell" technology. 
Joystick-type remote controls are also 
available, as is an RS-232C interface.

The keyboard console is provided 
with a slot, into which may be plugged 
ROM modules containing applications 
firmware. Tl has announced a big range 
of these modules, and is apparently 
committed to continuing development 
in this area. Current modules include 
home finance management, household 
budget, maths and grammar tuition, 
and games like football, video chess 
and video graphs.

Retail price in the USA is around

$1150, with the plug-in ROM modules 
from $20 to $70 each. The speech syn­
thesiser peripheral sells for a further 
$150. Prices in Australia are expected to 
be higher, perhaps around $1650 for 
the basic machine. It is hoped that a 
sample will be on display at this 
month's Melbourne Computer Show.

Melbourne Show
This year's Melbourne Computer 

Show is being held at the Exhibition 
Buildings, on 27-30th of this month 
(September). It will be open from 10 am 
to 6 pm on the Thursday, 10-8 on the 
Friday, 10-10 on the Saturday and 10-8 
on the Sunday. It is anticipated that it 
will be even bigger than the Sydney 
show in May, which had 38 booths and 
some 13,800 visitors.

Among the exhibitors will be Com­
puterland, Futuretronics, Dick Smith 
Electronics, Tandy, Hanimex, TCC 
Systems, Abacus, Adaptive Electronics,

ASP Microcomputers, Philips, Ander­
son Digital Equipment and Warburton 
Franki. Futuretronics hopes to have the 
Voice Chess Challenger on display 
while it is not certain who will have the 
new Tl home computer. Computerland 
plans to have the 11-Megabyte hard 
disc for their Apple-Il plus, and Dick 
Smith their new System-80.

Further information is available from 
show organisers Australian Seminar 
Services, 10/14 Queens Rd, Melbourne 
Telephone (03) 267 4311

D2 memory expander
A memory expansion module 

designed for the Motorola MEK6800D2 
evaluation kit has been announced by 
Raydata. The 2KD2 module is designed 
to plug into the four existing RAM 
sockets on the D2 kit PCB, in place of 
the original ICs, and to expand the 
RAM from 512 to 2048 bytes. It uses 
300ns static memory chips and has an 
on-board decoder so that the expand­
ed memory occupies the address range 
000-7FF. s

The 2KD2 is based on a fibreglass PCB 
and comes fully assembled and tested

ONE SIZE FITS ALL

Designed and manufactured in Australia

Pennywise Peripherals
19 Suemar St. Mulgrave. Vic 3170 
Ph |O3) 546 0308

WITH OUR NEW 
RM-32 PROM Card

Now you can have up to 64K of PROMs on the one card but 
on y tie up 4K or 8K of valuable address space. Ideal for 
holding 8K BASIC and an 8K Assembler.
Furthermore, mixtures of different PROMs can all be 
accommodated together: eg, 2708, 2758, TMS2716 
INTEL2716, TMS2516, 2732,2532. You don’t hive to 
commit yourself to just one particular PROM only to find 
later on that you can’t buy it.
features
• Accommodates mixtures of IK. 2K or 4K 

EPROMs or pin compatible ROMs
• Software controlled Bank Selection allows up 

to 64K of PROM to be accessed via only 4K 
or 8 K of microprocessor address space

• The physical address of the Card is one or two 
4K switchable blocks

• 5V supply for triple supply PROMs is derived 
on-board from -12V by an efficient switching

regulator
• Motorola exorcisor bus as on the popular D2 

Kit Ideal for running in an Exorcisor
• Control logic is easily adapted to run on a 

variety of microprocessors such as the 
8080/5. 2650. 6502. SC/MP as well as the 
M6800

• Quality PCB with plated through holes, solder 
resist and Card ejectors

Assembled and Tested $169.77
(P&P $3 Add 15% if sales tax applicable)
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V MINI FLEXIBLE DISKS
MD 525 1 -9 

lOup

$4-25

SPECIFY SECTORING OR SYSTEM

DEALER 
ENQUIRIES 
WELCOME.

(062)815011 P&P Incl — add 15% sales tax

THE EETi SHEP ° BOX 118, MAWSON, ACT 2607 
29 COLBEE CRT PHILLIP

LANTHUR ELECTRONICS
fid Buchanan Ave. North Balwyn, Vic 3104, Box 162. Phone. 859 4061

ELECTRIC MOTOR SPEED CONTROLLER KITS
Controls down to stop with no loss of torque Suitable for 
all 240V AC/DC brush type motors. Electric hand tools.

potters wheels, etc.
10 amp 2400 watt basic kit 
Plain aluminium box 
Cut to suit aluminium box

$10.95 
$2.95 
$4 95

LAMP DIMMER KITS

Controls incandescent lamps from full to out 
10 amp 2400 watt basic kit 
Rotary or slider control available 
Plastic cabinet with alum lid

$8 9S

$1 RR

Microcomputer 
News & Products

with instructions for $39.95. This in­
cludes post and packing.

Further information from Raydata, 
Box 477, Gosford NSW 2250.

Fans from Japan

ELECTRIC FAN SPEED CONTROLLER 
Complete ready to use Mounted on open board 89 x 
55mm. 600 watt. 2 5 amp capacity Suitable for use with 
shaded pole. perm, split cap or universal motors^ 

$0.30

ALL ABOVE ITEMS POST FREE

Paris Radio Electronics have available 
a range of "muffin"-type cooling fans, 
made by the Japan Servo Co Ltd under 
licence from Rotron Inc. The fans are 
available in either 115V or 240V types, 
and in either the 10W "Wafer" size or 
the 6W "Pixie" size. All models are very 
quiet and reliable in operation, and are 
ideal for cooling computer equipment.

Price of the fans is $25.80 for each 
size. Enquiries to Paris Radio Elec­
tronics, PO Box 380, Darlinghurst, NSW 
2010. Telephone (02) 31 3273.

DIODES

Silicon heavy duty. Stud mount 25 amp 200 piv

«726
4 for

BATTERY CHARGER KITS

Will charge 12 volt batteries & 2 amps 
Basic kit
Plus post. Vic

OTHER

(Surplus Refunded) 
Plain alum, box

—SOFTWARE " 
FOR MICRO’S

WRITTEN IN CBASIC2 TO RUN UNDER CP/M

• GENERAL LEDGER
• DEBTORS/CREDITORS
• INVOICING/STOCK CONTROL
• PAYROLL
• DIRECT MAIL SYSTEM

$10 50 
$1.00

$2 50 
$325

500 Accounts
600 each
1000/2000 stocklines
10 Rates 20 allowances/deductions 
Labels, reports, form 
letters, selective searches, etc.

These locally developed and supported packages, complete with comprehensive 
operator manuals, including typical reports are available at $300 each. Operator 
manual only is $30 each.
Operator training and/or programming support also available.

IfDS
IMS COMPUTER SYSTEMS

582 ST KILDA ROAD, MELBOURNE 3004 
TEL (03) 51 9156, TELEX AA36620

3/121 WALKER ST, NORTH SYDNEY 2060
TEL (02) 922 6319

Micro Computer Division of Integrity Management Services Pty Ltd

Chess Challenger wins 
battle of computers

One of the features of the recent 
Home Computer Show in Sydney was 
the "Australian Computer Chess 
Championships", which were con­
ducted by the NSW Chess Association. 
There were four entrants, all eagerly 
goaded by their operators in an effort 
to win the coveted title of top chess­
playing computer. Tandy Electronics 
had a TRS-80 (16K Level 2) running a 
Sargon program; Computerland an Ap­
ple II (24K), also running a Sargon 
program; Programmable Caculator 
Sales had a 16K Commodore PET, run­
ning a Microchess program; and 
Futuretronics had a model 7 Chess 
Challenger — the only dedicated 
chess-playing machine.

The games were played oyer a 
number of days, and were not without 
their problems. The TRS-80 had 
program loading problems, while the 
Apple persisted in making the odd il­
legal move! Once or twice havoc was 
also caused by a spectator pressing a 
machine's reset button.

Perhaps the results were predictable. 
Chess Challenger won, with a score of 
3. The TRS-80 came next, with 2, and 
the PET third with 1. The Apple was (s)- 
coreless!
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CLUBS UPDATE
(Continued from last month)

NEWCASTLE. Newcastle Microcom­
puter Club. Meetings are held at 7pm 
on the second and fourth Mondays of 
the month in room G03 of the 
Engineering building at the University 
of Newcastle, Shortland. Further infor­
mation from Brian Hill, 5 Kalinda Street, 
Blacksmiths, NSW 2281.
NEW ENGLAND. The New England 
Computer Hobbyists Club. 
Membership is by no means limited to 
students, and enquiries are invited. 
Further information from Colin Kemp, 
secretary New England Computer Hob­
byists Club, University of New England, 
Armidale, NSW 2351.
GEELONG. Geelong Computer Club. 
Meetings are held on the second 
Thursday of each month at Tybar 
Engineering, Hampton Street, New­
town, Geelong Victoria. Further details 
from Ian Stacey, PO Box 93, Geelong 
Vic. 3220.
TOOWOOMBA: Darling Downs Mic- 
processor Group. Meetings are held at 
8pm on the first Tuesday of the month 
at the R.M.C. Theatre, Darling Downs 
Institute of Advanced Education. 
Further information from Ken Griffiths, 
School of Business studies, DDIAE c/- 
PO Darling Heights, Toowoomba 4350. 
TOWNSVILLE. Microprocessor Special 
Interest Group, associated with the 
Townsville Chapter of the Australian

A GOOD COMBINATION

Commodore Pet and the Trendcom Intelligent Printer
Trendcom Printer $443 inc. tax
The Trendcom interfaces to the Sorcerer. Pet. Apple and TRS-80 level U (to keyboard 
or to expansion interface).
TRENDCOM DEALERS:
Rod Irving Electronics, 499 High St. Northcote. Vic. 489 8131
Stewart Electronic Components, 33 Sunhill Rd. Mt Waverly. Vic. 277 0622
Looky Video. 418 Bridge Rd, Richmond Vic. 429 5674.
Intech. 97 Elizabeth St. Hobart Tas. 34 8080.

COMPUTERWARE. 63 PAISLEY ST. 
FOOTSCRAY VIC. 68 4200.

for Commodore Pet and Trendcom
• We conduct programming classes •

Computer Society. Meetings are held 
monthly. Further information from the 
secretary, Peter Quodling, MICSIG, 
ACS, PO Box 82, Aitkenvale, Qld 4814. 
2650 USERS' GROUP. Further informa­
tion is available from Applied 
Technology Pty Ltd, 109-111 Hunter St, 
Hornsby, NSW 2077.
2650 ENTHUSIASTS' GROUP. Further 
information is available from Bruce 
Riley, 15 Salisbury Street, Wangaratta, 
Victoria 3677.
TRS-80 USERS' GROUP. Meetings at the 
Tandy store, Adelaide, on tne first 
Thursday in the month. Details from R. 
G. Stevenson, 34-36 Sturt Street, 
Adelaide SA 5000.
TRS-80 USERS' CLUB. For further infor­
mation contact Pitt St Microcomputer 
Shop, PO Box 105, Marrickville 2204.
APPLE-2 COMPUTER USERS CLUB. 
Further information is available from 
Computerland Pty Ltd, 55 Clarence St, 
Sydney 2000.
SORCERER USERS' CLUB. Details from 
Frank Schuffelen, 66 Porter Street, 
Templestowe, Victoria 3106.
NEW ZEALAND MICROCOMPUTER 
CLUB. Meets monthly at 7.30pm on 
Wednesday evenings in E block staff 
room, Auckland Technical Institute. 
Mail address Box 6210, PO Auckland 
WELLINGTON MICROCOMPUTER 
CLUB. Mail address Box 1581, PO 
Wellington, NZ.
CHRISTCHURCH. Contact Paul 
Campbell, 50 Francis Ave, 
Christchuurch, NZ. $

cm

BIG SAVL 
from 

CEMA 
on Philips 

Electrolytic 
RB'style 

Capacitors

Capacity 
(uF) 
1 
2.2 
3.3 
4.7 
10 
22 
33 
47 
100 
220 
330 
470 
1000 
2200

Here are just a few 
Phone for our new price list

Voltage Price in
(DOW) bags of 100
10 $ 4.50
50 $ 4.50
50 $ 4.50
50 $ 5.00
10 $ 4.50
50 $ 7.00
10 $ 5.00
10 $ 5.50
25 $ 8.75
50 $ 18.50
10 $10.00
25 $ 18.00
16 $ 21.00
16 $38.00

Plus $2 - packaging and freight charge per 
order
Prices subject to change without notice.
+ tax if applicable

CEMA ELECTRONICS PTY LTD
Sydney 21 Chandos Street, 

St Leonards 439-4655
Melbourne 208 Whitehorse Road,

Blackburn, Vic 877-5311
Brisbane 22 Ross Street, Newstead Qld

52-4261
Adelaide 170 Stun Street, Adelaide, S A 

51-6483
New Zealand 7-9 Kirk Street, Grey Lynn 

Auckland 76-1169
AGENTS
Canberra Onex (062) 82 4995
Wollongong Mocelec (042) 29-1455
New Guinea Doltron Electronics. Boroko 25-6616

and soon in Perth and Wellington, N.Z.
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REVIEWS OF RECENT
3Q) il ___ _____

Records &Tapes
CLASSICAL • POPULAR • SPECIAL INTEREST

di & Telemann: a pleasure to hear
it
/ . Concerti in D minor
r .100) and C minor (F.I.No.12).

Stern, violin and conductor;
-Pierre Rampal, flute.

4ANN: Suite in A minor. Jean- 
erre Rampal, flute and conductor, 

erusalem Music Centre Chamber 
Orchestra. CBS Stereo disc SBR 
235958.
The two Vivaldi concerti on this 

record were originally scored for two 
violins, but the substitution of a flute 
for one of them is quite acceptable. It 
would have been accepted without a 
murmur in Vivaldi's day and tends to 
add interest to the music. I have yet to 
hear a Vivaldi concerto that is less than 
inventive and attractive and these two 
are no exception, following the usual 
fast-slow-fast pattern, with some 
brilliant work for the soloists. Hearing 
Stern again after a break of a few years 
proved to be a considerable pleasure.

I suspect that purists will not be en­
tirely happy with these performances 
— if for no other reason than the 
brilliant modern sound of the strings. 
As far as I am concerned, both Stern 
and Rampal are splendid. They blend 
quite wonderfully well and the 
orchestra (as far as I know, an ad-hoc 
ensemble) are excellent. Of special in­
terest are the* acoustics of the venue 
used for this recording: the Jerusalem 
Music Centre, completed in 1975, 
provides superb facilities for recording 
and film making. Unlike most recent 
halls, it does not produce a clinically 
dry sound and its timber panelling 
seems ideal for baroque music.

Telemann does not come off quite as 
gloriously as did Vivaldi. Possibly Mr 
Rampal should have retained the 
assistance of a conductor; whatever the 
reason, the balance is less convincing 
on this side of the disc. There seems to 
be some bass bias, possibly caused by 
restraining the higher strings in order 
to boost the flute, possibly because the 
fiddlers were not quite up to the mark. 
Also, there are some problems, with 
tempi; the lovely "Rejouissance" is so 
fast as to almost come unstuck and the 
"Passepieds", which starts out at quite a

Reviews in this section are by Paul Frölich (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.).

respectable speed, suffers considerable 
acceleration.

This Telemann Suite is extremely 
popular with good flautists and I find 
eight other versions currently listed. 
My own preference is for the late David 
Munrow's performance on recorder 
(the instrument the work was written 
for) with the Academy of St Martin-in- 
the-Fields under Neville Marriner. As 
far as Mr Rampal's playing is concern­
ed, I can find not the least fault and lov­
ed every moment of it, but perhaps he 
should not have conducted? In any 
event, this is a wonderful disc in many 
ways, well engineered and a great 
pleasure to hear.

☆ * ☆

SCHUBERT: Masses in G major (D.167) 
and C major (d.452). Erika Falter, 
soprano; Elisabeth Kinsky, contralto; 
Franz Donner and Adolf Tomaschek, 
tenors; Leopold Spitzer, bass; Chorus 
and Orchestra of the Church of St 
Augustin, Vienna; conductor 
Friedrich Wolf. Fontana stereo disc 
6598 940.
That this record should appear here 

at all is rather curious; Schubert's 
liturgical work commands very little 
respect among critics. These two 
Masses were written when the com­
poser was only about 18 years old and 
they are no more than "occasional 
music, written to fill an immediate need 
and surely with no thought that they 
might still be sung 165 years later! In 
any event, the annotations (in German 
only) to this disc from the Netherlands 
are condescending, not to say 
derogatory.

From the foregoing it should be ob­
vious that no-one ought to expect 
much; this impression would be 
strengthened by the fact that a small 
church orchestra has been used for the 
recording, together with little-known 
soloists and conductor. All of these 
things put together would indicate an 
almost unsaleable product. I do hope 
that sufficient listeners will hear the 
disc before deciding against it

because all these negative indicators 
are pretty unreliable!

It would be nonsense to claim that 
these Masses contain great music, even 
that they contain some of Schubert's 
best. This is good church-music of its 
period, tailored for performance by a 
congregation rather than by 
professionals; but it is good church 
music! Even more to the point: here is 
one of those rare occasions when we 
can really hear what a fine rococo 
thurch offers its worshippers 
acoustically.

The organ (and it is a very fine one), 
the solo voices and the choir sound 
quite exquisite and there is near­
perfect balance between them and the 
small orchestra. If it is true that there is 
no great music on this disc; it is equally 
true that it contains some of the most 
beguiling sound I've heard for many a 
day, matched by flawless recording and 
quite excellent singing by all concern­
ed.

Dvorak:
Piano Quintet in A

DVORAK: Piano Quintet in A, op. 81.
The Cleveland Quartet with Emanuel 
Ax, piano. RCA Red Seal stereo disc 
ARL 1-2240.
The first thing I feel constrained to 

say about this disc is that it fails to give 
value for money. There has been at 
least one other instance (in the early 
days of LP) when this quintet was made 
to occupy a whole disc, but there really 
is no excuse for this kind of thing now. 
On side two, there is a total of 12 
minutes and 13 seconds of music. As 
against this, the older HMV recording
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by the Smetana Quartet occupies one 
side and the whole of the quartet op. 96 
has been fitted on the reverse side.

In the case of a truly first-rate perfor­
mance (such as that by the Smetanas), a 
little commercial buccaneering might 
even be forgiven. This performance, 
alas, leaves quite a lot to be desired.

The quality of recorded sound is 
wholly adequate and the balancing has 
been done with great skill — the 
technical people have clearly done 
their job efficiently and well. What 
trouble there is must be put at the 
doors of the various people involved in 
the musical side. Perhaps 
characteristically, an attitude of some 
disdain has carried over even into the 
sleeve notes which, other infelicities 
apart, patronisinglv describe the com­
poser as one who "suffered from 
middle-class ailments".

Unfortunately, the participants in the 
quintet seem to have avoided the 
middle-class traditions of adequate 
rehearsal and of respect for the com­
poser's score. Throughout the work, 
there occur instances of coarse and un­
disciplined playing in the strings, per­
cussiveness in the pianism, lack of 
ensemble bordering on utter disorder, 
and wild changes in tempi without any 
motivation.

Reading the notes, I learnt of Mr Ax' 
impressive .list of competition wins — 
proof yet again that competitions dis­
close little about innate musicianship. 
In any event, there's more to playing 
with a string quartet than just playing 
the piano well.

As I had been overseas when The 
Cleveland Quartet toured Australia, I 
was determined to disregard the rather 
gloomy reports I'd had heard about 
them. On the strength of this record, 
the only one of theirs to have come my 
way, I certainly would not be tempted 
to engage them for Australia. They are 
far below the level of the young Sydney 
String Quartet, and Australian listeners 
may fairly judge highly publicised im­
ported groups by the standards of the 
domestic product.

☆ ☆ ☆

MOZART: Complete Songs. Elly Amel­
ing, soprano & Dalton Baldwin, 
piano. 2 Philips stereo discs in album 
6747 483.
Although the above is what appears 

on this album, at first sight, the follow­
ing must be added: in two of the songs, 
really church hymns, Mr Baldwin plays 
the organ instead of the piano. In a 
further two of them (K.349 & 351) Miss 
Ameling but, very properly, by 
Ludemann on the mandolin. Finally, 
K.539 and 552 are not sung by Miss 
Ameling but, very properly, by 
Meinard Kraak, a fine tenor — the 
words, in these instances, would have 
sounded odd coming from a soprano!

These additions to the cast were 
made necessary by the set purpose of 
having all of Mozart's songs for solo 

voice on one set of records; whether 
this was particularly wise or desirable is 
another question.

Miss Ameling is a very fine singer and 
Mozart was a very great composer, but 
neither of them is ideally served by this 
set of (admittedly well-made) records. 
Not surprisingly, some of Mozart's 
songs, particularly the early ones, are 
trifles in every sense of the word, so 
quite a few of them rarely get an airing 
nowadays, even as encores. Of the total 
of 39 tracks here recorded, one would 
probably not wish to listen to more 
than seven or eight repeatedly.

The singer, on the other hand, is one 
known more for artistry than for 
temperament or strong character. In 
her version, too many of the songs are 
made to sound alike in tempo and 
style; this impression is strengthened 
by Miss Ameling's diction which is 
rather blurry, except only in K.152 and 
579 which are sung in Italian. Neither

POPULAR & SPECIAL INTEREST

Audio Symphony: a disc 
to challenge hifi systems

AUDIO SYMPHONY No. 2. Check up 
on your sounds. Stereo, RCA RVL-2. 
(From M. R. Acoustics, PO Box 165, 
Annerley, Qld 4103).
This album is about as far removed as 

it could be from the present-day con­
cept of a "purist" recording. The NHK 
Symphony Orchestra was arrayed in 
one studio, with intervening screens 
and the best part of 30 microphones. A 
modern rock style group were in 
another studio, with 10 microphones, 
one direct pickup and a TV monitor to 
allow them to watch the conductor.

All this was brought together 
through two separate mixing consoles 
to produce a 16-track 30ips master tape. 
Later, this was mixed down to a 2- 
track stereo master, with contributions 
from a time delay loop and two echo 
machines to add the "concert-hall" 
ambience that was lacking in the recor­
ding studios!

Despite the shattering of every purist 
rule in the book, the sound is full 
bodied and clean, as evidenced by the 
fact that RCA released it only last year 
as a disc intended to challenge and 
demonstrate hifi systems.

And the music? Well there are two 
"Audio Symphonies" by Japanese com­
posers, intended simultaneously to 
entertain and to expose instrumental 
sounds, solo and en masse. To guide 
the listener, a booklet with the disc 
carries segments of the score and 
pointers as to what to listen for. I 
should warn that you'll need to work at 
it if your going to cope with the score

her German nor her French allow one
to follow the texts with ease.

I hasten to say that Miss Ameling 
sings very beautifully indeed and is 
wholy admirable in some of the more 
romantic items, such as K.523 
("Abendempfindung") or the Arietta of 
K.579. On the whole, however, she ap­
parently tries to simulate animation by 
speed and almost each one of the 
naturally slower songs is taken at far too 
great a tempo. She is well accompanied 
and abetted by Dalton Baldwin who, as 
is his wont, keeps very much to the 
background and fails, I think, to assert 
himself as a full partner except once or 
twice.

I suspect the truth is that, in recent 
decades, we have been so spoilt by 
superlative recitals (Schwarzkopf, de 
los Angeles, Ludwig, Baker to name 
some of the best) and assertive accom­
panists such as Moore and Parsons, that 
the very good is simply not quite good 
enough.

and the mix of Japanese and English in­
formation.

You will undoubtedly listen to both 
sides but my guess is that the most 
played track will be the last one — an 
orchestral arrangement of "Bridge 
Over Troubled Water". You can 
demonstrate the sounds and the 
dynamic range to your friends without 
condemning them to lengthy ex­
planations. (W.N.W.)

☆ * *

ONE MORE DAY. Percy Grainger, 
recorded from Duo-Art piano rolls. 
Folk Music arrangements. Stereo, 
Larrikin Records LRF 034. (PO Box 
162, Paddington, NSW 2021).
This has to be an interesting album in 

its own right. A booklet accompanying 
the album emphasises Percy Grainger's 
keen interest in folk music, and the 
degree to which he shared this interest 
with others, such as Evald Tang 
Kristensen and Edvard Greig. It ex­
plores his abilities as composer,- 
arranger and performer, as well as his 
long association with the Duo-Art 
recording piano.

The Duo-Art technology retained a
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“ELECTRONICS AUSTRALIA” ECONOMY KITS 
by BILL EDGE ELECTRONIC AGENCIES

These Economy Kits have everything electrically to build "EA" projects but do not contain miscellaneous items - in other words items 
which hobbyists have probably got lying around the workshop anyway - like wire, solder, nuts and bolts etc. In some cases no front panels 
are included as they can usually be made by using Scothcal or Letraset with great savings. In this way projects have a bit of individuality, 
and we are able to stock a fairly large variety of kits. Full instructions provided with each kit. _ _ _ _ _ _ _ _ _ _ _ _ _

T

1 60x-

Lamp load up to 1800
15 to

$1.10ea
$1 84

instructions 
( D imensions 
100x125mm)

purchases over 5 
Standard base for lamps 
Swivel base for lamps

• No soldering needed
• Assemble in 'A hour 

with simple tools
• Very simple to follow

W „ v only $28.95 
sMWkW? Excellent Value

Input sensitivity 500mV
WATTS. Preset frequency division Bass

115-117 PARRAMATTA ROAD, CONCORD 2137 PHONE 747 6472
Trading Hours: 9am - 5.30pm Mon-Fri/9am - Noon Sat/10am - 2pm SUNDAY

Fully protected 
dual power supply
This new dual power supply uses only a few ICs but 
provides accurately matched output voltages from +5V 
to + 15V and currents up to 1.5A. The supply has ex­
cellent regulation characteristics and the outputs are 
protected against short circuits and thermal overloads.

IMPEDANCE BRIDGE August E A '79
Complete set of parts as per parts list in E.A . with ex­
ception of label and batteries — miscellaneous items in­
cluding cable, wire, solder lugs, nuts and bolts, brass for 
partition etc not supplied

Bridge checks impedance, 
resonance, and SWR

EA JULY 79

$60.45

Here 
page 
front

is what you get everything on the parts list of 
44 E.A. July '79, with exception of nuts and bolts, 
panel markings, grommet, cable clamp, termina-

tion block, solder lugs, hook up wire.

Masthead amplifier for TV and FM
E.A. August '79

Kit price only

$35.94
If you are involved in building and testing antennas, you 
are probably already aware that the simple tape 
measure and SWR approach leaves something to be 
desired. A useful addition to these basic tools is an im­
pedance bridge — a device which can provide valuable 
data about an antenna, is simple to build, and which 
need not cost a fortune.

Fourth prizewinner of the EA-Parameters project com­
petition

Sound effects March .?9.LA qWHAT A 
for model trains GOOD IDEA
Designed to mate with the "High Performance Train 
Controller” featured in October 1978. this versatile 
sound effects unit should really gladden the hearts of 
model railroaders. It can realistically simulate the sound 
of both steam and diesel locomotives, the sound of air 
brakes being released, and even includes steam whistle 
and diesel air horn sounds!

SAVE MONEY 
Kit price only $35.73 
including instructions

ï $

All parts fully guaranteed
Everything supplied case, printed circuit board, 
speaker, switches, plugs and sockets, semiconductors, 
resistors, pots, capacitors as per "Electronics Australia" 
parts list on Page 47. March issue miscellaneous 
items not supplied; as they are not essential to the elec­
tronics of the kit and most hobbyists may have their 
own wire, solder, scrap metal, nuts and bolts.

While a very high proportion of Australians are said to 
be able to receive television broadcasts, many people do 
not enjoy the full benefits of our high quality PAL 
system because they are plagued with poor reception. If 
you are one of these people, then this handy masthead 
amplifier could be the solution. You can also use it for 
FM and UHF reception
The amplifier is built in two parts. The diecast box is in­
stalled at the masthead. while the power supply box 
(right) can be attached to the back of the TV set.

ONLY $26.47
. and all you have to supply is your labour, a bit of 

solder and 75 A coax cable and a 300 A /75 A. balun 
(if required) excellent value as made up amps are 
around $40.

Antenna tuning unit
covers all HF bands
Everything on parts list (page 51. July '79 E A.) supplied 
with the exception of the following - angle brackets, u- 
bolts, nuts and bolts. H V wire, coax cable, grommets, 
tape solder lugs.

Accurate frequencies from 4kHz to 2MHz!

Quartz multiple 
frequency reference

10 Watt rms per channel . (less metalwork, knobs, 
power TRF) . a fantastic buy for only $19.90.
— See E.A August '79 for review This amp is suitable 
for crystal/ceramic cartridge input. Can be run from 
magnetic cartridge with addition of preamp (preamp kit 
$8.50) preamp can be powered direct from rail
voltage of amp (diagram provided) Transformer 
(specially wound for this amp) only $8.50.

Based on the 555 timer IC

Square wave 
oscillator
A simple circuit for checking 
periments

Only $7.90
(Page 76 E.A. Aug '79)

audio gear & for IC ex-

Here's an ideal project for beginners a really simple and 
easy to build multi-frequency square wave oscillator 
The parts will cost you less than $10. and you should be 
able to put it together in one evening. But you can use it 
for all sorts of things — from testing amplifiers and 
radios to experimenting with digital ICs.

If you can obtain a 9 volt battery, a couple of feet of 
hook up wire we'll supply the rest (lettering for front 
panel not included)

Kit price

$59.58
This relatively simple unit will give any of a series of ac­
curately controlled reference frequencies, derived from a 
2MHz crystal via a switched binary divider arrangement 
A large number of frequencies is possible, ranging from 
2MHz to just under 4kHz
Absolutely everything supplied on parts list on Page 61 
E.A. July '79. except miscellaneous lines — wire, solder, 
front panel markings, solder lug. screws, grommet etc

"THE MINICOLOR''
music to light converter

only
$49.90

High performance 
model train controller 
by PETER STUART’ 
E.A. October 1978 

Only $45.35
Utilising pulse width modulation techniques, this high 
performance train controller is designed to overcome 
the limitations of conventional controllers Its main 
features include reliable starting and low speed running, 
a Westinghouse "air brake” (with optional air sounds), 
simulated inertia, and a speed indicating meter 
Everything supplied as per parts list Page 43. October 
78 "Electronics Australia", except for 12 volt 60/45w 
auto globes, perspex sheet — miscellaneous items not 
supplied either as they are not essential to the elec­
tronics of the kit and most hobbyists have wire, solder, 
nuts and bolts etc and hence save a little money

FEATURES
• One control operation
• Quality P C. fibreglass 

board
• PC board ready 

assembled & pre­
tested

SPECIFICATIONS

250Hz. middle 250 to 1200Hz. treble 1200 to 

5000Hz.
It will suit almost any audio amplifier — you don t 
have to be technically inclined to get the machine 
working as all the hard part has been done for you 
and is completely guaranteed
Coloured 100W spot floods B.C. — red, green, 
yellow, blue — only $5 99 ea or $4 99 ea for

ALL DICK SMITH KITS AVAILABLE AT CURRENT PRICES
some DICK SMITH products available at current prices

Mail Order $1.00 plus 5% of order value up to $80 thence a flat $4. 
Heavy items sent freight on thru' carrier
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RECORDS & TAPES — continued

substantial amount of the original ex­
pression so that the "performance" as 
recorded by the ABC in 1977, would 
not be too far removed from Grainger's 
original performance around 1918. The 
seven tracks include:

Jutish Medley (Danish, by Grainger) 
— Norwegian Folk Songs, Op.66 
(Greig) — From "Cowboys" and "Old 
Fiddler's Breakdown" (Guion) — Irish 
Tune from County Derry (Grainger) 
One More Day My John (Sea Shanty, 
Grainger) — Brigg Fair, An English 

Rhapsody (Delius, arr. Grainger) — 
Irish Dancers (Stanford, arr. Grainger).

According to the jacket notes, the 
ABC used a Steck Boudoir Grand to 
make the recording, and while the 
sound is clean, it does lack sparkle and 
ambience, particularly on side 1. 
Perhaps I listened to it too soon after 
Malcom Frager's performance on the 
Bosendorfer Grand Imperial (reviewed 
last month). But, even allowing that 
reservation, it is still an interesting 
album. (W.N.W.) _

less than 20 tracks in the same idiom is a
little hard to take, unless you want a
record to overcome insomnia.

However, considering the vintage of 
the original recordings, the overall 
quality is surprisingly good. Some of 
the titles are: Song Of The Islands — 
Beyond The Reef — South Sea Island 
Magic — The Moon Of Manacoora — 
Sweet Hawaiian Chimes — Moonlight 
And Shadows — Sing Me A Song Of 
The Islands. (NJM)

DIRECT-TO-DISC
rue rb. ,woa> ouintct

WALTZING MATILDA. Lionel Long, 
with the Noel Gilmour Sextet and 
The Delltones. Stereo, World Record 
Club W.R.C. — S/5467.
If you prefer folk ballads sung in the 

new accents of the Australian bush, you 
possibly won't like this performance by 
Lionel Long. As for this reviewer I'll 
take Lionel Long, any day, with his ex­
cellent diction, his smooth voice 
production and yet his ability to cap­
ture the basic mood of the song. I find 
it just so much more listenable. The 
twelve songs, all Australian com­
positions are:
Reedy Lagoon — The Old Bullock Dray 
— Moreton Bay — The Drover's Dream 
— Click Go The Shears — The Wild 
Rover — Botany Bay — Rush Away — 
Ring A-Ling — The Ballad Of Cobb And 
Co.

Full marks go to the backing groups 
for an accompaniment that is adequate 

, without ever being intrusive. The quali­
ty, too, is fine. If you have a place in 
your collection for some polished 
Australiana, this is a good one. 
(W.N.W.)

☆ ☆ ☆

THE SKY IS BLUER IN SCOTLAND. Glen
Daly. Astor PKL 5575.
An easy to listen to dozen familiar 

titles maxes up the content of this 
record, originally from the Pye studios 
in London, with mostly a Scottish 
theme. The titles are: The Sky Is Bluer 
In Scotland — The Old Rugged Cross — 
What Do You Want To Make Those 
Eyes At Me For, Oh You Beautiful Doll 
— Eileen Oge, I Met Her In The Garden 
Where The Praties Grow — My Scottish 
Homeland — After The Ball Was Over, 
I'll Be Your Sweetheart, The Sidewalks 
Of New York — My Irish Jaunting Carl 
— Nellie Dean — The Heart Of 
Scotland, The Lang Road Back Hame — 
Down At The Corner — My Ain Folk — 
Blackboard Of My Heart.

The quality is good but I do wish
sleeve note writers would take a vow of
modesty before they sit down at the
typewriter! (NJM)

MAX BYCRAVES, 20 All Time 
Favourites. Astor TVS 1010.
With the backing of Geoff Love's 

Orchestra on most of the tracks, Max 
Bygraves sings along in his usual ef­
fortless style 20 well known hits. Some 
of them are: Whispering Grass — 
Delilah — Walk Right Back — 
Memories Are Made Of This — Stroll­
ing — Fly Me To The Moon — Cruising 
Down The River — When I Lost You — 
Are You Lonesome Tonight — Con­
sider Yourself. Although most of the 
songs go back a long way, the 
orchestral arrangements are up to date, 
giving the record a "now" flavour. 
(NJM)

* * ☆

BING SINGS SONGS OF THE ISLANDS.
MCA 8847. Astor release.
Although Bing Crosby was well 

known for his Hawaiian records as well 
as his usual ballads, a record with no

etone
LOUDSPEAKERS

BIG SOUND DESIGN

for

PROFESSIONAL PA

DISCO

POWER HI Fl

Enquiries from Cabinet
Write or call for construction leaflet 

ETONE

SONG FOR SISYPHUS. The Phil Woods 
Quintet. Stereo, direct to disc recor­
ding. Century CRDD-1050. (From PC 
Stereo PO Box 272, Mt Gravatt, Qld 
4122).
I may as well be frank and admit at 

the outset that, in terms of analytical 
appreciation, this album is well outside 
my spectrum. I am prepared to accept 
the verdict of those who know and un­
derstand the work of this "permanent" 
American jazz group: Phil Woods, sax­
ophone; Mike Melillo, piano; Harry 
Leahey, guitar; Steve Gilmore, bass; Bill 
Goodwin, drums; Jill Goodwin, band 
manager.

Lengthy notes in the double-fold 
jacket were written by Don

Brief Specification: 
Etone 15in Bass 
Etone 10in Mids 
Piezo Horn Highs 
100 or 160 watts 
Vented Enclosure 
40Hz TO 25kHz 
4Qor 8Qor 16Q

Manufacturers welcome

PTY LTD
53 Stanley St. Peakhurst, NSW 2210 (02) 534 3569. (02) 534 1353
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SPECIAL PURCHASES
GARRARD
Model 60B

RECORD CHANGER AT LESS THAN
•4 LIST PRICE — $37 50
(RECOMMENDED RETAIL PRICE $95,00)

SUPPLIED WITH E.E.I. HI-FIDELITY MAGNETIC 
CARTRIDGE & DIAMOND STYLUS.

SERIES E 400
A Iso available with ceramic cartridge
AU changers new in original cartons

A precision automatic and manual record-playing unit fitted with Garrard 4 pole motor to provide constant speed con­
ditions for the 1014 inch aluminium turntable The low resonance tubular pickup arm is counter-ba I a need with a 
resiliently mounted weight to permit light sensitive tracking, and the slide-in cartridge carrier enables styles inspection 
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 60B which 
is elegantly finished in black and silver

POST AND PACKING EXTRA
NSW $3 75
Tas . WA & NT $7 00

Vic.. SA & Qld $5 75 
(Reg post $2 00 extra)

BASE & PERSPEX COVER FOR GARRARD OR B S R UNITS $35 00 EXTRA PLUS FREIGHT

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

Freight Extra.

$147.00

NEW E.M.I. AND HITACHI RECORDING TAPE at a fraction of LIST PRICE
HI-DYNAMIC 
FIDELITY
HLP18 7" reel
HDP12 5" reel

EMITAPE — HIGH OUTPUT — LOW NOISE — HI-

1800ft long play
1200ft. double play

$5.95
$3.95

Hitachi LN 8-track 90 minute cartridge. 5 for $10.
$1.00

„ __________ P& pack $1.50.
Hitachi 10 Hin 3,600ft UD $15 a reel. P & pack $1.50.
HI-DYNAMIC EMITAPE CASSETTE C60
10 for $10.00. Post & pack $1 50

RANK 
ARENA
2 WAY 
SPEAKER

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

$42.00 Dimensions 18"H. 11"W, 914"D
PER PAIR freight extra per rail, air or road transport

SPEAKER GRILLE 
FABRIC AT Vz 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.

NEW AWA HI-FI SPEAKER KITS 8" 2 
WAY 3 SPEAKERSYSTEMS

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. QLD. $4 70; WA $5 70 
(REGISTERED POST $2 00 EXTRA IF REQUIRED) cabinets available

NEW STANDARD 10 WATT STEREO AMPLIFIER 
MANUFACTURED BY STANDARD RADIO CORPORATION. JAPAN 
PM-158W

$57.00

NEW MAGNAVOX 
SYSTEMS

MV50 50 WATT SPEAKER
NSW $3.50
VIC.. QLD. SA $5.00
WA. TAS $6 50 <Reg Post $2 00 extra)

Complete kit of parts (less cabinet) comprising Magnavox 10-40 10" base unit. 
625 mid range 6" two XJ3 dome tweeters, crossover network, innabond. speaker 
sils and plans of cabinet Also 614” and 414” tubes

$87.00 
PER KIT

Freight extra per rail or air freight 
Cabinet available
830 System also available

NEW STANDARD B S R. C129 
RECORD CHANGERS
$27.50 ILESS THAN I 

¡'A LIST PRICE!

Fully automatic turntable plays up to six 
records automatically and single records 
automatically or manually as required 11" 
turntable Bias compensation Cue & pause 
control Record speeds 331/3. 45 and 78 
rev ./min. Finished in black with silver trim Player and changer spindles supplied. Fitted 
with ceramic cartridge Post & packaging extra NSW $2 70: Vic Qld SA $3 70 WA 
$4 70 (registered post $2 extra if required)

Spare cartridge and stylus for above supplied free (list price $10.00).

Continuous power 5 watts RMS per channel at 8ohms. ( 10 watts) at 
1 KHz
Harmonic distortion at 1 KHz 0 5%
Power bandwidth 20-20.000Hz at 8ohms
Frequency response 20 to 30.000Hz
Signal to noise ratio Aux 70db Mag 60db
Bass control + 10db at 100Hz Treble control + 10db at 10,000Hz 
Input sensitivity Mag. 2.5mv. Cer. 150mv. Aux 100mv, Tape 500mv. 
• HEADPHONE JACK • SEPARATE BASS & TREBLE CONTROLS 
• BALANCE CONTROL
Dimensions 1314" by 8" by 4" high SUPPLIED IN WALNUT FINISHED 
CABINET WITH OPERATION INSTRUCTIONS & SCHEMATIC 
DIAGRAM

SPECIAL PACKAGE OFFER
Standard 10 watt amplifier, two AWA 2 way 3 speaker systems as 
adv. above and Garrard CC10A record changer with ceramic cart
$100.00

CLASSIC RADIO
245 PARRAMATTA RD, HABERFIELD 2045. PHONES 798-7145, 798-6507.

Freight extra
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RECORDS & TAPES — continued

Morgenstern, Director of Jazz Studies 
at the Rutgers University. He describes 
the players and the empathy that allows 
them to explore and invent, without 
"hyphens" and without concern for the 
mechanics of musical creation. He 
analyses their approach to the respec­
tive tracks and emphasises that this 
direct cut recording is a spontaneous 
performance, free from editing and 
patching.

The tracks: Song For Sisyphus — Last 
Night When We Were Young — 
Nuages — Change Partners — Monking 
Business — Summer Afternoon — 
When My Dreams Come True — Shaw 
Nuff.

Recorded in 1977, in the New York 
Studios of RCA, the actual pressing was 
done in West Germany for release in 
1978. As you might imagine, the sound 
is very clean and you need have no 
worries on this score. But it is jazz for 
the student and the devotee, not the 
"commercial" type that is mass produc­
ed for the average audience — or 
average record buyer. (W.N.W.)

☆ ☆ *

THE SAGA OF "BATTLESTAR 
GALACTICA". MCA 3078 Astor 
release.
In contrast to the usual movie sound 

track record, where you need to see 
the film to appreciate the music, this 
release at least attempts to tell the story

Devotional 
Records
JOHN PAUL II. The People's Pope.

Stereo, Image (Astor) ILP-803.
I didn't quite know what to expect of 

this album and, having listened to it, I 
am still not much wiser. It commences 
with a brief Papal blessing, spoken in 
English by the new Pope; side 2 carries 
another brief blessing in Polish, largely 
over-ridden by a perfunctory 
"translation" by an American commen­
tator. Add a front cover portrait and a 
few newspaper pictures on the back 
and that is all there is about John Paul 
II.

The rest comprises two solos, "The 
Lord's Prayer" and "Ava Maria", and a 
group of inspirational pieces sung in­
differently by a choir from a church in 
Wallington, N.J., USA: My Chcemy 
Boga (We Want God — Pod Twoja 
Obrone — Magnificat (Mozart) — Jezu 
Badz Zemna — Serdeczna Matko 
(Dearly Beloved Mother) — Veni Jesus 
Amor Mi — Maryja, Maryja — 
Pobiogosiaw Jesu Drogi.

against the background of some of the 
sound effects that go to make a science 
fiction epic work. I sometimes think 
that the real stars of such movies are the 
special effects wizards, such as John 
Dykstra. Listening to this story, one gets 
the feeling that the author has had 
more than passing interest in Von 
Danekin's "Chariot Of The Gods . 
(NJM)

☆ ☆ ☆

ERICH KUNZ SINGS BEST LOVED 
GERMAN SONGS with the Vienna 
State Opera Orchestra conducted by 
Anton Paulik. Stereo, World Record 
Club S/5394.

A re-issue by WRC of one of the 
original Vanguard recordings made by 
world-famous German baritone Erich 
Kunz. If you've heard him before, you 
won't need to be told that it makes very 
pleasant listening. Kunz sings a selec-

Unless this has a special significance 
to you, pass it over. (W.NtW.)

* ☆ ☆

NEVER THE SAME. Evie. Stereo, Word 
WSB-8806. (From Sacred Productions 
Aust., 18-26 Canterbury Rd, Heath- 
mont, Vic. 3135.)
Seen frequently on television, and as 

a soloist for the recent Billy Graham 
Crusade, blond charmer Evie is very 
well known in this country. You may be 
one of her fans — and she has many — 
or you may be happier with a more 
conservative style of Gospel song.

The program here is typical Evie 
material: modern, rhythmic, up-tempo, 
well arranged and well produced. The 
titles: Live For Jesus — Hold On — 
Special Delivery — Never The Same 
Again — This Life — Shine — At The 
River Of Jordan — Don't Run From 
Reality — Home — You Have 
Everything In Your Hands — Jesus I 
Love You.

The sound is clean, the lyrics are 
provided on a separate sheet and, if 
you like Evie's style, you'll like this one. 
(W.N.W.)

CONNECTORS & ELECTRONIC 
COMPONENTS

Superb quality and reliability 
from one of the oldest and most 

experienced manufacturers in 
the U.S.A.

AUSTRALIAN DISTRIBUTORS
AUDIO TELEX COMMUNICATIONS 

PTY. LTD.
SYDNEY MELBOURNE
1 Little Street, 7 Essex Road, 
Parramatta, 21 50 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
PLESSEY 
components

Australian Distributors 
for 

^HITACHI
IC MEMORIES
MOS FET Audio Power 

Amplifier 
2SJ48 — 2SK133 

Complementary Pair

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

PLESSEY

yl\MNW\

COMPONENTS

PO Box 2 Villawood NSW 2163
Telephone 72 0133

Adelaide 269 2544 Melbourne 329 0044
Brisbane 36 1277 Perth 458 7111 

tion of traditional German songs, in his 
smooth and effortless style.

The recording is fine, so if missed out 
on the disc the first time round, here's 
your chance to try again. (J.R.)

☆ ☆ ☆

THE HISTORIC PAUL ROBESON. Three 
record set. Mono, Astor 959062.
This album will be a "must" for most 

of the many admirers of the late Paul 
Robeson, whether they want a record 
of his singing or simply a memento of a 
great artist and human being. It 
provides both, and does so very well 
except for one thing which I'll mention 
in a moment.

The records themselves trace Mr 
Robeson's singing career from the early 
days in musicals, through films and 
classical recitals, to spirituals and songs 
of the peace movement and the 
struggle for human rights. Just about all 
of his famous songs are there, including 
Lonesome Road, All Men Are Brothers, 
We Are Climbing Jacob's Ladder, Song 
Of Freedom, Going Home, Deep River, 
Sometimes I Feel Like A Motherless

ROCK & ROLL
NIGHT OWL. Gerry Rafferty. United

Artists L 36799. Festival release.
"City To City", Gerry Rafferty's im­

maculate album of last year has, to date, 
sold over 4.5 million copies, un­
doubtedly due to the single "Baker 
Street". Raphael Ravenscroft, who 
played the haunting saxophone solo on 
"Baker Street" contributes to this latest 
album.

"Night Owl" contains many potential 
singles.

The 10 tracks on the album are: Night 
Owl — The Way That You Do It — Why

BREAKFAST IN AMERICA. Supertramp, 
A&M Records. L 36715. Festival 
release.
This sixth album release of Super­

tramp has already been one of the 
biggest selling albums of the year. It has 
been two years since Supertramp's last 
album release: "Even In The Quietest 
Moments". The ten tracks on 
"Breakfast In America" are: Gone 
Hollywood — The Logical Song — 
Goodbye Stranger — Breakfast In 
America — Oh Darling — Take The 
Long Way Home — Lord Is It Mine — 
Just Another Nervous Wreck — Casual 
Conversations — Child Of Vision.

Practically all of these tracks have 
received considerable air play on radio, 

Child, Didn't My Lord Deliver Daniel?, 
and of course his most famous song of 
all, Ol' Man River.

Needless to say the recordings come 
from a number of eras in sound recor­
ding, and vary somewhat in quality. But 
generally speaking, those responsible 
for the new album have done a good 
job in transcribing them.

Now for the gripe. If you managed to 
see the excellent program on Paul 
Robeson's life shown recently on ABC- 
TV, you'll know just how much can be 
said about the energy, trials and 
achievements of this many-faceted 
man. You will therefore be disap­
pointed, as I was, to find that the 
sleeves of this 3-record set carry only a 
meagre four-paragraph summary of his 
life, together with two pictures. Four of 
the six sleeve faces carry advertising for 
other albums!

What a missed opportunity. If only 
Astor had done a little more work, they 
could have produced a superb 
historical memorial to a great man — 
and one which I feel sure would have 
sold much better than will the present 
poorly documented effort (J.R.)

Don't You Talk to Me — Get It Right 
Next Time — Take The Money And Run 

Family Tree — Already Gone — The 
Tourist — It's Gonna Be A Long Night.

"Night Owl" picks up where "City To 
City" left off. (D.H.) 

so you've probably heard some of it in 
passing. (D.H.)

☆ ☆ ☆

CHANSON. Chanson. Ariola America 
Records SW 50039. RCA release.
This debut album is a combination of 

disco and rhythm-and-blues and 
featues the American disco hit "Don't 
Hold Back". The six tracks are: Don't 
Hold Back — I Can Tell — I Love You 
More — Why — Did You Ever — All 
The Time You Need.

Chanson are assisted by Boz Scaggs' 
rhythm section and Earth, Wind And 
Fire's Horns. Disco followers should 
have a listen to this one. (D.H.) ®
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122 PITT RD, NTH CURL CURL 
MAIL ORDERS BOX 156, DEE WHY, NSW 2099 

TEL: 93 1848

TRANSISTORS
AD161-162 $2 50 pair
0P9524 ea 50c
2SC901A ea $1 50
BD139 50c
0C969 4 for $1
OC967 4 for $1
OC968 4 for $1
0C9554 50c
DS113AE 50c
2N11 10 4 for $1
C1048c 2 for $1
OC955 50c
OC951 50c
2SC154A 50c
A209D 4 for $1
2SB75 50c
2SA15 50c
2SB405 50c
2SA351 50c
2SA350 50c
BD238 50c
B1544 50c
D3300 50c
B514E 50c
C1048D 50c
BC548B 10 for $1
AT473 50c
B875F 50c
2SB3O3 50c
A437 50c
0324 50c
A436 50c
2SC179 50c
2SB77 50c
C105H 50c
AT323 4 for $1
AT350A 50c

CAPACITORS
0.011uF 1500V 30c ea
0 0039uF 1500V 20c ea

6N8 1500V 20c ea
0 0068uF 1500V 20c ea
1200PF 400V 10 for $1
0 068uF 400V 5 for $1
22OOPF 630V 10 for $1
047uF 250V 10 for $1
0 10uF 400V 5 for $1
0.082uF 160V 10 for $1

26k 250V 10 for $1
0.041uF 400V 10 for $1
0033uF 250V 5 for $1
O.O27uF 100V 20 for $1

SUPER SPECIAL
BSR RECORD CHANGER Cuing 
device 11 in turntable, brand new, 
$25. P&P NSW $2.50: Interstate 
$3.50, WA $4 50.

DIODES
0A636/1000 volt
OA662
DELCO 2N174
AD4002

50c
4 for $1 

$2 50
4 for $1

SPEAKERS
MSP 9x615 ohm $6 00

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 $mgle cone. 15 ohm 5 00
6 inch dual cone. 27 ohm 8 50
5 inch dual cone. 27 ohm 5 00
5 inch single cone. 3 5 ohm 3 50
5 inch $ingle cone. 8 ohm 3 50
5 inch single cone 1 5 ohm 3 50
4 inch dual cone. 4 ohm 6 00
6 inch dual cone. 3 5 ohm 6 00
4 inch single cone 15 ohm 3 00
4 inch single cone. 27 ohm 4 50
5 x 3. 27 ohm 3 50
5 x 3. 47 ohm 3 50
7x5. 3 5 ohm 5 50

12 watt 8 inch dual cone. 3 5 ohm 8 50
5x7 single cone. 27 ohm 5 50
3 inch, 8 ohm 2 50
6 x 4, 8 ohm 2 50
6x4, 15 ohm 2 50
6 x 9. 27 ohm 6 50
6 x 9. 47 ohm 6 50

SPECIAL

SPEAKER
SYSTEMS

15 watt RMS including 2 Bin 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

TV TUNER 
VALVE TYPE

$2.50
Including valves 

P&P $1 00
Interstate $2 50

SUPER SPECIALS

RESISTORS
150 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. WW. 25c

ELECTROS
470uF
400uF

25V
10V

5 for $1
5 for $1

47uF 63V 5 for $1
350uF 16V 2 for $ 1

27uF 160V 5 for $1
25uF 63V 10 for $1
22uF 160V 10 for $1

47UF 16V 5 for $1
47uF 200V 5 for $1

22OOuF 10V 10 for $1
68uF 16V 10 for $1

1000uF 25V 5 for $1

$1 pair 2!4 inch
5 x 3, 8 ohm

2 for $3 
SPECIAL

8x4. 15 ohm. $4
8 x 4, 8 ohm. $4

3% inch. 8 ohm. $1.50
6x9. 3 5 ohm. $6

6 inch dual 
cone. 4 ohm. $5

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
——jFUSES
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, all useful
$2.00_____________________
Special! 100 mixed capacitors — 
fresh stock, all useful

$2.00 _____

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
:JU COMPLETE WITH HEADS & CIRCUIT 

FOR AMPLIFIERS FOR THE DECK
ONLY $25!

SPARE ERASE HEADS for above $2 ea

PP NSW $2 50 INTERSTATE
WA $4.50 $3.50

24V MOTORS
REVERSIBLE 
only $2 each

VU & BALANCE METERS

12 Kn 100uA
$2

PHILIPS 
TV TUNER 
Transistor 
NT3030 
NT3O32
Colour—PP $1
$10 ea
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Modifications for CMOS Die
The CMOS Die of April 1979 (File 
contained two minor drawing e 
reader has also reported that it c 
bias towards high numbers as the 
down. This note deals with both

One error concerned the board 
pattern, whereby pin 2 of the 4017 was 
connected to pin 3 of 4001B/4, instead 
of pin 2. The other was a transposition 
of the pin numbers for 4017, on the 
overlay pattern. Both have been cor­
rected on the accompanying drawings.

The high-number bias appears to be 
due to pulses from the display section 
coupling into the counting section, via 
the common battery impedance. The 
reader who reported this suggested 
sacrificing the "rolling dice" effect by 
removing the diode, 470k resistor, and 
C2 network. This approach is complete­
ly effective.

Alternatively, we can fit a decoupling 
network, consisting of a 1k resistor and 
a 1000uF capacitor. A modified board 
pattern (79d5m) with overlay is il­
lustrated, and will take care of units yet 
to be built.

The drawing error in existing boards 
can be corrected by cutting the pattern 
and adding a link, and modified by 
making two more cuts and adding 
another link. The location of the cuts, 
links, and decoupling components are 
also illustrated.
Top right: the modified board pattern 
incorporating the corrections and 
modifications. Immediate right: The 
modified board with overlay pattern. 
Far right: How to modify an old board. 
Below: The circuit with the decoupling 
components added.+ 6V
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Letters to 
the editor

FM reception
In following the discussion on FM 

receivers installed in motor vehicles, 
I've been expecting someone else to 
mention a proven method of good 
reception of horizontally polarized 
transmissions. We have found that con­
necting the receiver to the car's roof 
rack is best. Additional noise on the 
AM band is received, but we found the 
improvement in FM worth it. The roof 
rack is electrically isolated from the car, 
and the tuning capacitors are re­
aligned by trial and error for best 
reception.

Gregory See-Kee
Kensington, NSW

Circula r pola risa tion
I would like to add my plea to those 

of the last few months for circular 
polarization of FM stereo transmissions. 
At present, mobile reception of FM in 
Melbourne is hopeless, the signal vary­
ing in the degree of distortion as well as 
fluttering with every movement of the 
vehicle. Let us hope we can follow the 
example of 2CBA-FM in Sydney.

I would also agree wholeheartedly 
with N.H. of North Carlton, Victoria 
(Forum, December 78 and May 79), that 
ignition noise on FM stereo is almost 
impossible to eradicate despite various 
capacitors, inductors and carbon 
resistance spark plug leads. Those so- 
called suppressors that are inserted in 
the signal path after the discriminator 
transformer are also next to useless. 
They decrease stereo separation and in­
crease the distortion.

However, let us move one step at a 
time and keep plugging away at the 
authorities for circular polarisation.

Dr Peter Watson
North Balwyn, Victoria.

Beginner section
Congratulations on your editorial in 

the July issue, regarding material for 
the beginner. As one who has been 
buying your magazine for about 18 
months now, and not being young, I 
have found it extremely difficult if not 
impossible to understand some of the 
articles. Nevertheless I have 
persevered, and the new articles by Mr 
Swain will be very helpful to me — and 
no doubt a large number of others.

Your correspondent's (anonymous) 
attitude is typical of so many in today's 
society: "Bother you Jack, I'm all 
right!"

Keep up the good work. We all have 
to start somewhere.

D. E. Jackson
Pakenham, Victoria.

COMMENT: Thanks for the en­
couraging response. As you can see, 
we're certainly trying to keep the 
beginner/newcomer articles coming.

Solar danger
It might not be out of place to warn 

readers of the possible danger 
associated with solar heaters. I don't 
recall it getting a mention before.

About 15 years ago we bought a dis­
posals searchlight mirror. It's quite an 
interesting thing to have in a school 
physics laboratory. Once a year I'd fix it 
to a trolley, and wheel it out into the 
sun to show what concentrated 
sunlight could do. From memory, I'd 
say the mirror was about three feet 
diameter.

At a point about two feet in front of 
the mirror there would be a hot spot 
which was completely invisible. 
Anything held in this focal point would 
instantly burst into flames or melt. I es­
timated the temperature at 600 to 
1000°F. (Haven't entirely gone metric 
yet), depending on time of day, at­
mospheric conditions, and the ac­
curacy of aiming mirror at sun.

I always took the greatest care that 
children could not walk in front of the 
mirror, or worse still, look into it. This 
can safely be done indoors of course. 
The danger is simply that believe it or 
not, there is absolutely no sign of the 
existence of this hot spot. Until 
something moves into it

People trying solar cookers should 
make sure children can't play with 
them.

Rev Bro D. Kinsella
Waverley College, Waverley, NSW.

AN INTRODUCTION TO 
DIGITAL ELECTRONICS
You don’t need any previous 
knowledge of digital electronics — 
the book starts you right from 
scratch, and covers all of the basic 
concepts you need.
Available from “Electronics Australia", 
57 Regent St, Sydney. PRICE $3.50 OR 
by mail order from "Electronics 
Australia”, PO Box 163, Eeaconsfield, 
2014. PRICE $4.10.

SYN-I Single 
Board Computer .
KTM-2 CRT TV 
Keyboard terminal 
module..................
BAS-1 8K BASIC 
ROM tor SYN-1 .

BUFFERED 
MOTHERboard for 
SYN-1. KIM-1 or 
AIM-65 systems .. $149.00

16K-8 fully tested 
memory board 
WRITE PROTECT 
and BANK switching 
for SYN-1, KIM-1 or 
AIM-65 systems ..

EPROM 
Programmer and 
EPROM ROM 
Board MEMORY 
mapped EPROM 
programming will 
program up to 16K 
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

$360.00

PRESETABLE 
COUNTER 5 digits 
suitable for counting, 
batching and 
numerical control .

$150.00

STEPPING MOTOR DRIVING CIRCUITS for 3 or
4 phase in Mode 1 phase 2 phase 1-2 phase excita­
tion. From ................................................................. $12.00

Mad orders add $3.50 for
postage and packaging

G.C.S.
67 Blackshaw Avenue,

MORTDALE 2223. 
Telephone: 570 1225 

(Trade enquiries invited)
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136 VICTORIA RD. MARRICKVILLE. NSW 2204 PHONE 51 3845

ELECTRONICS CENTRE
BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION •

BSR STEREO CHANGER/PLAYER 20 WATT STEREO AMPLIFIER

THE VERY 
LATEST 
MODEL 
C197. 

JUST RELEASED

ONLY 
$47 50

PP NSW $2 75
V. Q. SA $3 75
T. WA, NT $4 75

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 • Ceramic cartridge • Diamond stylus • 240V AC 50HZ

Excellent reproduction • Replaceable dis­
crete components • 18 transistors • Easy 
to install in record player base or own cabinet 
• Power transformer, plug and cable includ­
ed • Attractive black aluminium knobs • 
240V 50Hz • Transformer included • Cir­
cuit • Specs • Output 8-16 ohms • 10 
watts RMS per ch • Distortion 0.5% • 
Freq response 35-1800Hz • Input sen 
500MV • Bass, treble, balance, volume con­
trols • Size 180 x 125 x 50mm $29.95 PP $2 00. Interstate $3 50

RANK ARENA 
2-WAY SPEAKER SYSTEM

LESS THAN 
’/a PRICE

$42.00 PAIR

8 OHMS 10 watts teak cabinets 18'/4” H 
1 1"W 9!4”D
Pack & Post NSW $2.00 VIC QLD $3.50
SA TAS WA NT $5.50

MAGNETIC CARTRIDGE PRE AMPLIFIER
RiAA equalization Low noise LM-382 1-C Operates perfectly with above amp 
$11.75 (available only with amp)

GARRARD STEREO CHANGER/PLAYER.

ONLY 
$15.75

Model CC10A •

P-P NSW $2.50
INTERSTATE $3.50

240 VAC. 50hz • Auto/manual operation • Three speeds
Suitable for 7”, 10" and 12” records • Two spindles • Ceramic cartridge, 
sapphire stylus • Instructions • Base to suit (slightly damaged) $4 00 P-P 
$2 50

FREE. ELECTRONICS AUSTRALIA MAGAZINE.
ALL CUSTOMERS WHO SPEND $21.00 OR MORE WILL RECEIVE NEXT MONTHS 
ISSUE ABSOLUTELY FREE.

C-CORE TRANSFORMERS GEARED 
MOTOR

240VAC 50Hz 3W 
$2 50 

P&P 50c
5 RPM, Plenty of torque With Cam and 
N/O N/C microswitch. 15 switch contacts 
per min, OA size. 65 x 60 x 35mm

LOW NOISE. HI EFFICIENCY
PRIMARY 240V 50Hz
MODEL JT266 0-18V 8A $22.95
MODEL JT235 26 0-26V4A $21.95
MODEL JT248. 10V. 10A $22.95
MODEL JT249 1 5VCT 
750MA 8 5V-0-8 5V 7 5A $23.95
FOR MICRO PROCESSOR $23.95 
MODEL JT274 10V 10A
2 x 12V 1A $22.95
MODEL JT 253A
0-18V 30A PEAK $41.95
P P MODEL 253A NSW $3.50 V.Q.T. 
$5.50 SA WA NT $7.00

• SUPER SCOOP • 
EMI HI DYNAMIC 

CASSETTES
C60 10 for $10.00 

C90 x 1000 10 for $17.90 
P-P NSW $1.50. V. Q. SAT. T $2.25 

NT. WA $2 60

HEAVY DUTY 
NI-CAD RECHARGEABLE 

BATTERIES

P P ALL OTHER MODELS 
NSW $2.95 V.Q.T $3.75 
WA SA NT $5.50

HITACHI
EXTRA SPECIALS

1 UD C60 CASSETTES
5 for S10.95 P-P NSW 90c 
Interstate $1 75

2 8 TRACK CARTRIDGE TAPE 90 
MIN
LN 8T-90 $2.50 P-P 75c.
5 for $10.00 P-P NSW $1 50 
Interstate $3 00

3 1O’/>" 3600Ft V REEL TO REEL 
TAPE PRO QUALITY UD10-180 
$15.00 P-P $1.50
5 for $65.00 P-P NSW $2.50 
Interstate $4 00

SERVICE
Moderate charges — Repairs 
guaranteed. Radios, Tape 
Recorders, Cassettes. Amps.

Top quality guaranteed 
Used by many Govt Depts.

SIZE D 1.2V 4aH.
$6.25 each P-P 75c

4 for $23.00 p.p NSW $1.60
INTERSTATE $2.50

P.A. PROJECTION FLARES
Dimensions. 18" dia x 14” complete 
with mt bracket Weatherproof 8" heavy 
duty speakers

T | 10 w. RMS $24.95
20 w. RMS $28 95
8 OR 15 OHMS

LINE TRANSFORMERS
600/15 OHMS 5W, $2.50
600/ BOHMS 5W. $2.50
P P NSW 65c INTERSTATE $1.25
300. 600. 1200/15 OHMS 10 W 6.50
P-P NSW $1.00 INTERSTATE $1.75

• PLAYMASTER 40 + 40 STEREO AMPLIFIER • 
GREAT HI-FI PERFORMER • TOP VALUE • 

COMPLETE ■ . « u J
KIT $119.95 . . •

FULLY CONSTRUCTED $1 45.00 
Quality components C-core transformer Easy to build Full instruction and circuit 
Send SAE for technical specs Freight NSW $3.50 Interstate $5.50.

PLAYMASTER STEREO GRAPHIC EQUALIZER 
COMPLETE KIT $97.50 FULLY CONSTRUCTED $125.00

MONEY SAVER BULK BUY SPECIALS
BRAND NEW TOP QUALITY COMPONENTS

1. PCB FUSE CLIPS FOR 3AG FUSE 100. $1.00.
2. WIK-IT SOLDER REMOVER BRAID, 5 x 1.5m SPOOLS. $4.00 P-P $0 90.
3. 7" x 4" 40HM SPEAKERS. GREAT FOR THE CAR. TWO FOR $9.00 P-P $1.50.
4. NATIONAL 2SD200-BU205 TRANSISTORS. NPN 1 500V 2AMP 10 FOR $7.50 

P-P $2.50.
5. NEW VALVES. 6BM8. 6BY7. 6CG8. 6CM7. 6CW7. 10 FOR $4.96 P-P $1.50.
6. .001 12.000V DISC CERAMIC CONDENSORS. 10 FOR $3.00 P-P $1.50
7 ELECTROLYTICS. DUCON. ELNA. RUBYCON. PHILIPS. SUPER CHEAP.

3300uF 50V CHASSIS MT. 70 x 35mm SIX FOR $7 50 P-P $2.00
WOOuF 63V CHASSIS MT. 50 x 35mm FOUR FOR $3.00 P-P $1.50
2200uF 63V CHASSIS MT. 45 x 35mm FOUR FOR $3.75 P-P $1.50
100uF 200V CHAS5IS MT. 45 x 35mm FOUR FOR $2.50 P-P $1.50
SMALL PCB. 100/25. 2500/16. 470/50V. 10 FOR $2.90 P-P $1 50

8. EX-AWA 8" X 4" SPEAKER GRILLE TWO FOR $2.60 P-P $1.50
9 ,240V 1W LUMOLITE NEON, SIX FOR $3,00 P-P $0.75

10. POLYESTER CAPACITORS. 2uF 50V. 10 FOR $1.50 P-P $0.75 2uF 100V 10 
FOR $2.50 P-P $0.75

11. PANEL MT LEVER SWITCH DPDT MODEL TYPE 10 FOR $2 75 P-P $1.00

PLESSEY FOSTER.
SPEAKER SALE . LESS THAN PRICE.

Model Size w Reson Freq
P-P NSW

Price Add 25%

C2OOFO5 200mm 80
Hz
27

Hz 
5000

Interstate 
$45.00 $2 75

C200L04 200mm 30 46 8000 $13 95 $225
DO35M13 140x 720 1.500 $9 00 $160

Dome 1 14mm
DO24NO2 105mm

40
35 3000

18.00
4000 $8 50 $160

D020N11 116mm 40 1500
20,000

3000 $7 25 $160

C25OLO8 250mm 40 29
20.000

6000 $22 00 $2 75
ALL 8 OHMS SEND SAE FOR DATA SHEET
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nmnTEUR RODIOby Pierce Healy, VK2APQ

WARC 79 — Decisions which may vitally affect amateur radio
After years of discussion and preparatory 'work by amateur 
organisations world-wide, the World Administrative Radio 
Conference — WARC 79 — is about to commence. Just how well 
these amateur bodies have prepared their case will be reflected in 
the ultimate outcome of the WARC deliberations.

Geneva, Switzerland, is about to 
become the focal point for all those 
affected by international radio 
regulations; governmental, commer­
cial, scientific, public service, commer­
cial, entertainment or amateur service 
aspects. In fact regulations for the 
whole radio spectrum will be under 
review, whether they apply to fixed, 
mobile, or space services, for com­
munity, national or international pur­
poses.

WARC 79 will commence on 
September 24, 1979, and will continue 
for 10 weeks. The effect of it will carry 
well into the 21st century.

During the past years much has been 
said and written about WARC 79. It has 
been my aim to report in these notes 
the work of the International Telecom­
munication Union and important 
events associated with that organisation 
which concern all amateurs. The need 
to support the national amateur radio 
society, the Wireless Institute of 
Australia, in its work on behalf of 
amateurs has also been continually 
stressed.

Well — the time has arrived for the 
conference to commence its 
deliberations. What progress has the 
Amateur Service achieved in making its 
views known?

In fact, the Amateur Service is 
probably better organised on an inter­
national scale than ever before, thanks 
to the work of the International 
Amateur Radio Union. This has allowed 
a more uniform front to be presented 
to national administrations.

Indications are that most of the 
developed nations readily appreciate 
the worth of a viable amateur service. 
However, some of the lesser or 
developing nations are inclined to dis­
regard these benefits. It is, therefore, 
not possible to forecast the actual out­
come in relation to amateur frequency 
allocations as they are today. The fact 
that each ITU member country has 
equal voting rights is a major factor 
affecting final decisions.

The ITU divides the world into three 
regions: Region I, Europe, Asia, Africa; 
Region II the Americas; Region III, 
Australia, Japan, SE Asia, India and 
Pacific area. The same regional areas 
apply to the IARU where the national 
amateur radio societies make up the 
membership of each region.

Locally, the rapport between the 
WIA and the Post and Telecommunica­
tion Dept is of a high order and the 
Australian delegation will include two 
WIA members as observers. No reduc­
tions to existing Australian amateur 
bands have been proposed and small 
additional segments in the HE spectrum 
have received some favourable con­
sideration.

There have been reports however, 
that some countries in this region 
(Region III), are proposing changes in 
amateur VHF allocations. In Region II

27th South West Zone Convention
The 27th South West Amateur Radio 

Society Convention will be held at 
Young, NSW, over the weekend 
September 29-30, 1979.

The venue is the Young Showground 
and proceedings will commence with 
registrations and "talk-in" of mobile 
stations on Saturday morning from 
about 9.00am. However, similar talk-in 
facilities will be available for those 
arriving in Young on Friday afternoon 
and evening.

Frequencies will be — 3580kHz; 
7090kHz; 28.55MHz, two-metre simple 
channels 40 and 50, and repeater 
channel 2 at Mount Canobolas, 
Orange, and channel 7 at Mount Ginini 
(Canberra), both being accessible from 
Young.

The program will include field con­
tests as well as tests of skill and 
knowledge. There will be an RTTY dis­
play and a demonstration of radio con­
trolled model aircraft. Events for ladies 
and children have been arranged, in- 

it has been reported that Canada is 
considering a reduction to the top end 
of the 3.5MHz band. In Region I the 
European countries appreciate the 
value of amateur radio and there are no 
details of any proposed changes.

However, the emerging African 
nations are exerting their requirements 
and the situation there seems to be that 
amateur radio may be of minor impor­
tance.

Unfortunately the mail dispute in 
Sydney has held up mail from Geneva 
and other overseas sources as well as 
local areas, from which additional in­
formation may have been available.

It is known that several other coun­
tries will have representatives of 
amateur radio societies as observer 
members of their delegations. Also, 
that within the ITU administrative struc­
ture the Amateur Service has influential 
friends.

The point being that, as a service, the 
amateur, although not having any 
voting rights, will be very well 
represented and may well influence 
decision making in respect to the 
amateur service.

eluding bus tours to centres of interest 
in the area.

Ample area has been set aside for 
trade displays. There will also be a 
trading table for those wishing to sell or 
exchange equipment.

Light luncheon will be available at 
the showground from noon to 2pm on 
Saturday.

The convention dinner will be held 
in the Southern Cross Hall, Young, on 
Saturday evening at 7.30pm with pre­
dinner drinks from 7pm.

Field events will continue on Sunday, 
coupled with a barbecue lunch, equip­
ment auction, and presentation of 
prizes.

Registration fee is $5.00 which will 
also cover your family. The dinner will 
be $8.00 per person.

Accommodation: Motel or hotel
rooms and caravan sites are available.

Bookings may be made through
Peter Page, VK2APP, Stoneridge,
Monteagle, NSW 2692. Telephone (063)
83 6206.
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NOW IS THE TIME to chase 

the 6 metre DX - as the sunspot
cycle nears its peak. And what better way to get 
into the action than With Yaesu irom Dick

Cat D-2886

Anywhere in Australia

$7QK°0
W $6.00 Road Freight

INTRODUCING: The Yaesu FT-625R 
All Mode 6 Metre Transceiver.
Designed for today's demanding 6 metre operator. 25 watts output 
(SSB/CW/FM) with inbuilt AC & DC power supplies. Automatic mic 
gain control, built in noise blanker, variable power output, RF 
speech processor - a truly magnificent transceiver. And because 
it's a Yaesu, it is quality through and through. Quality fully backed 
by Dick Smith's fully equipped service centre. Call in today and 
have a test drive of this magnificent unit!

e SSB. CW. AM & FM OPERATION
e 50 TO 54MHz coverage (listen in to W/K, J A & ZL frequencies)
• 0.5uV sensitivity SSB; 0.35uV FM & 1uV AM
• AC & DC supplies inbuilt
• 3-way metering: S meter; relative power o/p Et disc, centre meter.

We welcome IE bankcard or offer easy terms with |BFC FINANCE 
’limited

Yes, the

ABOUT SOMETHING FOR THE HF BANDS?
Here it is: Yaesu’s new up-graded and up-rated FT-7B. 

Built for today’s demanding amateur operator.
famous Yaesu FT-7 has had a facelift. Now with:

• AM operation too (previously only SSB & CW)
• 100 watts output (SSB & CW)
• Provision for full 10 metre band in 4 switched segments

$62*5 00S6.00 Road FreightCat D'2868 anywhere in Australia

Whether you want an HF transceiver for base or mobile use, you 
can't go past the brilliant Yaesu FT-7B. Many thousands of its 
predecessor, the FT7, are in continuous use throughout Australia 
(and the world)! Now you can have the very latest in solid state 
transceivers working for YOU. Small size and light weight make it 
a favourite for active amateurs. Call in to any Dick Smith store and 
check out this superb transceiver soon.You won t be disappointed!

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 jj, 
immediately on 2 metres. Then as you need them, buy the whips for the HF bands you want to operate on. It's V 
that simple. Now there's no excuse not to go mobile. It’s easy with Dick Smith and Yaesu! jry

RSE-2-M
Gutter Mount 

Cet D 4100 
S32 50

RSE-2A 
2 metre stub 

Cot 0-4102 
$10 95

RSL-145
6 Et 2 metre antenna

Cat 0-4104 
$23 95

RSL-3 5
80 metre antenna 

Cat D 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 
S20 95

RSL-28 
10 metre antenna 

Cat 0-4118 
S20 95

bonkcord

NSW 125 York Strait.
147 Hume Highway,
162 Pecific Highwey, 
30 Grose Street,

SYDNEY. 
CHULLORA 
GORE HILL.

Phone 290 3377
Phone 642 8922
Phone 439 5311

PARRAMATTA. Phone 683 1133

ACT 96-98 Gladstone Street.

263 Keira Street, 
EXCEPT WHERE NOTED.

WOLLONGONG Phone 28 3800

VIC 399
656

QLD 166
SA 203

WA 414

Lonsdele Street. 
Bridge Roed.
Logen Roed. 
Wright Street. 
William Street.

FYSHWICK. Phone 80 4944
MELBOURNE. Phone 67 9834
RICHMOND 
BURANDA. 
ADELAIDE 
PERTH

Phone 428 1614
Phone 391 6233 
Phone212 1962 
Phone 328 6944

SHOPS OPEN SAM to 5.30PM 
(Saturday: 9am till 12 noon) 
BRISBANE: Half hour aarliar. 
ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY 

RE SELLERS OF DICK SMITH
MAIL ORDER CENTRE: P0 Box 747. CROWS NEST NSW 2065 Ph 439 5311 PACK & POST EXTRA PRODUCTS IN MOST AREAS OF AUSTRALIA
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Despite this, some changes seem in­

evitable, due to ever-increasing 
demands on spectrum space and the 
need to plan for the future.

AMATEUR RADIO WEEKENDS
For those wishing to gain their 

novice, limited or full amateur licence, 
or just to improve their knowledge of 
radio and electronic theory, this is an 
excellent opportunity. Radio weekends 
have been arranged at the following 
locations by the YRS section of the 
NSW division WIA education service.

WAGGA: October 12-14, 1979. Loca­
tion; the NSW Sport and Recreation 
Centre, Sturt Highway. Send bookings 
to the Education Officer, Wagga 
Amateur Radio Club, 110 Simkin Cres­
cent, Wagga 2650, or telephone Bruce 
Grimmond on (069) 22 6746.

SPRINGWOOD: November 2-4, 
1979. Location; the Blue Gum Lodge 
Youth Centre, Springwood. Send 
bookings to the WIA, NSW Division, 
PO Box 52, Asquith 2078, or telephone 
Sei Carlyle (02) 827 3589; Ken James (02) 
638 1687; Les Dickenson (02) 477 3044.

OXLEY REGION: November 9-11, 
1979. Location; the Wauchope 
Showground Hall, Wauchope NSW. 
Send bookings to Radio Weekend, Ox­
ley Region Radio Club, PO Box 712, 
Port Macquarie 2444, or telephone 
Frank Gorton, on (065) 83 1256.

The cost for the weekend is — adults 
$22.00; wives not attending lectures 
$15.00; school students $15.00; children 
under the age of 10 years $8.00.

Activities start at 8pm Friday evening 
and finish 3pm Sunday afternoon. 
Meals and accommodation are provid­
ed.

All centres are handy to rail 
transport.

The organisers express their ap­
preciation to Dick Smith Electronics for 
the generous donation of more than 
$60 worth of radio components as 
awards at a recent radio weekend. The 
introduction of a Dick Smith Electronics 
amateur radio incentive award is 
foreshadowed as being a feature of 
these weekends.

WEATHER SATELLITES
The April, 1979, issue of these notes 

featured details of the work of John St 
Clair, ZS2JR, in receiving pictures from 
geostationery and orbiting weather 
satellites.

In a letter from John, subsequent to 
the article appearing, he states that he 
has received letters from Western 
Australia, New Zealand and New South 
Wales seeking further information. He 
also included copies of some of his 
replies as a source of additional infor­

mation on the subject.
John also mentioned that he has 

been improving his equipment. One 
simple addition, which has proved very 
worthwhile, was a trimming circuit in 
series with the local oscillator crystal for 
the 137MHz receiver. This permits 
compensation for temperature drift in 
the 1691MHz-137MHz down converter 
and allows the signal to be held in the 
centre of the passband.

Here is some information and 
suggestions John gave in his letters. For 
initial experiments use a high band 
commercial valve type receiver as used 
in taxi and similar services, available

RADIO CLUB DIRECTORY
Space, and advantage taken of this 

invitation, will determine the format of 
this year's radio club directory. Clubs 
wishing to be included must have 
details in by October 15, 1979.

Send details direct to address given 
elsewhere in these notes.

through disposal sources, converted to 
receive 137.62MHz (the American 
Tiros-N satellite frequency) and a six 
element home made hand held yagi 
antenna. Practice receiving and track­
ing the orbiting satellite, recording the 
signals received. When proficient at 
this, send a tape to John who will print 
it and provide further assistance with 
details of picture printing equipment.

This satellite is sun synchronous and

BRIGHT STAR CRYSTALS PTY LTD
35 EILEEN ROAD, CLAYTON, VICTORIA, 546 5076 

(ALL MAIL TO:- P.O. BOX 42, SPRINGVALE, VIC. 3171)

INTERSTATE AGENTS
• ROGERS ELECTRONICS

ADELAIDE Phone 42 6666
• HOSE & EQUIPMENT 

SYDNEY 666 8144

C-MOS CLOCK FREQUENCY GENERATORS
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 voltage to be nominated 
user

by

B.S C. TELEX AA36004

DILM0ND INSTRUMENTS

HOBART 47 9077

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

will appear travelling south to north at
around 3 pm each day. The orbital
period is 102.0986 minutes.

Recommended reading: Articles by 
Paul H. Shuch in Ham Radio magazine 
— September 74; April, July, October, 
December 75; February, October 76; 
February, July, August, September 77; 
May, July, August 78.

AMATEUR SATELLITES
The University of Surry's telecom­

munications research group has em­
barked upon a project to build Britain's 
first amateur spacecraft. It is working in 
conjunction with the international 
Radio Amateur Satellite Corporation 
(AMSAT), and with the active support 
of Britain's electronics, telecom­
munications, and aerospace industries.

The new satellite will be a departure 
from those of the OSCAR series. The 
details of the features and experiments 
that it could carry are still under discus­
sion, but it is hoped to provide a facility 
to enable amateurs all over the world to 
study the ionosphere's effects on radio 
propagation. It may also include 
features enabling educational es­
tablishments to carry out practical ex­
periments, thus stimulating a new prac­
tical interest in space sciences.

The construction and testing will take 
about two years. It is intended for a 
polar orbit at a height of 900km, and a 
possible launch opportunity exists early 
in 1981.

The cost is expected to be around 
$300,000 and support for the project in

WESTEST ELECTRONICS
PERTH 337 6393
FRED HOE & SONS PTY. LTD.
BRISBANE 277 4311

BSC 11 has varicap
Fine and Course trimming for higher 
setting accuracy.
Crystal Locked:
for maximum stability
Output Options:
2' through 228

Model BSC 11FOR MU LAR for crystals frequency - 
(Required output frequency X 2x to 
give a crystal frequency of 2 to 8MHz 
le 100Hz X 2’4 = 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 6

BSC 6 
BSC 13 
BSC 22/11

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
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TWO HEADS 
ARE BETTER THAN ONE

There are good reasons why these two superb Philips models make such a fine 
contribution to the unique characteristics of headphone listening. Each, in its own 
way, offers ultimate performance and remarkable value in the realm of Hi-Fi stereo 
equipment.

That is why two heads are better than one. It gives your customers the choice of 
two exceptional systems in design technology.

Philips N6325 Electret Headphone (Above)
The electret principle embodies all the 

advantages of electrostatic sound reproduction, yet 
manages this without cumbersome weight or 

expensive power supplies. 
There is no reduction in performance, but there 

is a significant fall in cost.

Philips N6330 Electrodynamic 
Headphone (Below)

Although N6330 (Philips’ range leader) is a 
conventional electrodynamic headphone, there is 
nothing conventional about the revolutionary design 
concepts that ranks these phones with any 
competitor in the world today. And not as expensive 
as you would expect.

Service

For further information 
send coupon to: 
Philips Central Service Division, 
443 Concord Road, 
Rhodes, N.S.W. 2138.

Please send me further information on:
□ N6325 □ N6330

Name:_______ ______________
Position: _____

Company:

Address:

Telephone:

McCann 184 0010

PHILIPS
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cash and kind is being provided by the 
following organisations: — The Radio 
Amateur Satellite Corporation 
(AMSAT); Appleton Laboratories; 
British Aerospace; Ferranti; Marconi 
Space and Defence Systems; MEL; 
Philips Research Laboratories; The 
British Post Office; Racal; The Radio 
Society of Great Britain and The Royal 
Aircraft Establishment.

(Acknowledgement AMSAT 
Newsletter, March, 1979.)

IONOSPHERIC PREDICTIONS 
Due to the recent industrial dispute at 
the Redfern (Sydney) mail exchange, 
material for the September prediction 
chart did not come to hand in time for 
these notes. We hope to resume this 
feature next month.

ANZA NET
There are many international nets on 

various amateur bands. These nets 
enable an orderly exchange of reports 
between stations in various areas, in 
particular between call areas where 
amateur activity is limited either 
because of the number of operators in 
the area is limited, time available for 
operation is curtailed for some reason, 
or the remoteness of the area.

One of these is the Australia-New 
Zealand-Africa (ANZA) net which has 
been in operation for about nine years. 
The net controller is Percy Anderson, 
VK3PA.

This net operates daily from 
0500GMT on 21.202MHz short path to 
Africa across the Indian Ocean. The 
object is to arrange contacts with 
African stations for Australian and New 
Zealand stations and Pacific Islands

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.

CONFUSION CLARIFIED?
When two well known operators 

have the same name and Similar call 
signs there can be some confusion in 
correctly identifying each. And when 
the name of each spouse is the same, it 
may lead to "utter confusion".

To clarify one such case and, 
hopefully, save further embarrassment 
and explanation to local and overseas 
operators, it is now possible to both 
prove there is such a situation, and to 
physically identify each.

The accompanying photo, taken at a 

In case you didn't sort all that out, the names, left to right are: Sid Molen VK2SG 
Jean Molen; Jean Ward; Sid Ward, VK2SW. (Photo by John Tapper, VK2AQ.)

stations for African stations.
The net is usually busy on Sundays, 

some of the regular African stations are 
ZS2OM (a blind operator who has been 
on the net since its inception), ZS2EM 
and 9J2GJ.

Percy, VK3PA is also senior net con­
trol Pacific DX net which operates on 
14.265MHz on Tuesday and Friday at 
0530GMT. First licensed in 1928, Percy

Wagga Radio Club field day barbecue
at Tumbarumba on May 27,1979, shows
Sid, VK2SG; Sid, VK2SW and their
respective wives — both named Jean.

Twenty-five persons attended the 
picnic. Sid, VK2SG, and wife Jean, from 
Sydney, just happened to be motoring 
in the area and called in. Hence the op­
portunity for the rare photograph.

Who is who? Look at the photo and 
some time in the future try to recall 
which was VK2SG or VK2SW.

Still confused? — Sorry.

has seen quite a lot of changes in 
equipment and also in operating habits 
which, in some cases, need improving, 
particularly by stations who cause 
deliberate interference.

NEW SYDNEY REPEATER
A new two-metre FM repeater, 

VK2RMB, is operating at Beacon Hill, 
near Manly, NSW. The equipment was 
built and installed by members of the 
Manly and District Amateur Radio 
Club.

Input frequency is 146.275MHz and 
output 146.875MHz. ®

BRISBANE HOBBYISTS
Contact us for the parts you need from Alligator Clips 
to Zilogmicros.

We specialise in National Semiconductor. Any EA or 
ETI PCBs — Stock to one week (or make your own 
on precoated board and artwork). Expert advice 
available. _______

TECHNIPARTS
95 Latrobe Tee, Paddington, Qld 4064 

Ph: 36 1474

SO YOU WANT TO BE A 
RADIO AMATEUR?

To achieve this aim. why not undertake 
one of the Courses conducted by the 
Wireless Institute of Australia? Establish­
ed in 1910 to further the interests of 
Amateur Radio, the Institute is well 
qualified to assist you to your goal. 
Correspondence Courses are available at 
any time. Personal classes commence in 
February each year.

For further information write to
THE COURSE SUPERVISOR,

W.I.A.
14 ATCHISON STREET, 

CROWS NEST, NSW 3065
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SOUTH AFRICA GETS 27MHz CB!
According to a recent report from South Africa, citizens of that 
country now have access to a CB service which, in terms of 
regulations and equipment, bears comparison with the Australian 
system. The channels specified correspond to US channels 19 to 
27 inclusive: 27.185-27.275MHz, thereby overlapping Australian 
channels 15, 16, 17 and 18.

South Africa has had a low-power 
hand-held service for some con­
siderable time, plus other official two- 
way radio facilities, but no CB service in 
the now accepted sense. However, ac­
cording to the same correspondent, il­
legal operation has been rife, with an 
estimated 8000 to 10,000 de facto CBers 
active in the Johannesburg area alone. 
As in Australia, their very presence, as 
well as their lobbying power, has put 
tremendous pressure on the Govern­
ment.

Some aspects of the South African 
regulations governing the new service 
will be of interest to Australian 
operators.

Basically, the technical specifications 
are very similar to our own, with a 
power output of 4W for AM and 10W 
for PEP sideband. Channels are spaced 
10kHz apart, over the range already 
mentioned earlier. The antenna must 
be a unity gain type, but there are no 
restrictions in regard to its height.

The South African equivalent of our 
local RB14 sets out various other 
aspects:

DEFINITION: The CBRS is a private 
two-way, short distance communica­
tion service for personal and business 
use; it may also be used for voice pag­
ing.

EMERGENCY FREQUENCY: Channel 
21FCC (27.215MHz) has been set aside 
solely for emergency communication 
and travellers assistance. However, 
priority must still be given to emergen­
cy traffic on any of the other channels.

BUSINESS USE: No licensee may 
accept payment for the transmission or 
reception of messages on the CBRS. 
The CBRS shall not be used to com­
municate for business purposes 
between two fixed points. Company 
employees may use the CBRS under the 
company license, provided the com­
munication is for business purposes on­
ly-

ISM INTERFERENCE: The CBRS must 
accept interference from ISM equip­
ment without ado, and no complaints 
about ISM interference will be in­
vestigated.

GENERAL CONDITIONS: License 
holders must be over the age of 18 
years. All conversations must be limited 
to a duration of five minutes. No 
channels will be set aside for the ex­
clusive use of any group or for an AM 
or SSB only operation.

Linear amplifiers are banned. They 
shall presume to have been used if they 
are in possession of the operator, 
and/or on his premises. The presump­
tion is extended to include "tweaked" 
sets; that is a set that has been modified 
to increase the power.

The South African conditions do not 
state any ban on communications with 
overseas countries, although this may 
be covered by other acts of parliament.

NCRA convention
Country and western singer Mr Nick 

Erby has been enlisted as master of 
ceremonies for the 1979 NCRA Festival, 
to be held in Canberra on September 8 
and 9. The show promises to oe a draw­
card for all those associated with CB 
radio.

The electronics industry will be well 
represented at the festival, with dis­
plays by many of the major equipment 
manufacturers. And for those in­
terested in commercial trucking, there 
will be a display of trucks and 
associated haulage equipment.

In addition, there will be a special 
seminar to discuss the future of the 
UHF part of the CB radio service.

All in all, it promises to be a great 
weekend, and we hope that you can be 
there to share the fun. See p125 of the 
August issue for further details.

HAND-HELD TRANSCEIVER — Called 
the Electrophone WT-273, this portable 
27MHz transceiver features 3 channels 
and can operate either from internal 
batteries or from any vehicle 12V 
negative earth system. Transmitter out­
put power is quoted as 0.7W. Further 
information from Radio Parts Pty Ltd, 
562 Spencer St, West Melbourne, 3003.

CB merit award
Following a suggestion from in­

dividual member Mr David Flynn, the 
NCRA National Executive has decided 
to recognise the efforts of individuals 
who have promoted or improved CB 
radio operations in Australia by presen­
ting annual CB merit awards.

Similar awards are made in the 
United States to individuals who have
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[B StEBE
JAPANESE ICs, TRANSISTORS and DIODES

Suitable for TVs, Car Radios. CB radios & other Japanese equipment

used CB radio to assist authorities, or 
who have made an exceptional effort to 
improve conditions for CB operators.

The title of an Australian award is 
open to suggestions, but will definitely 
not follow the American practice of be­
ing known as "The CB Good Buddy 
Award"!

There are many people in Australia 
who rightly deserve recognition for the 
time, effort and money they have put 
into CB radio since legalisation, and 
even prior to legalisation. Suggestions 
for the most eligible candidates should 
be forwarded to the NCRA Secretary, 
PO Box 406, Fortitude Valley, 
Queensland 4006.

The presentation of this year's awards 
will take place during the Radio Festival 
to be held in Canberra on September 
8th and 9th.

Technical Glossary
DETUNE: to "tune" a resonant circuit 

implies that it has been tuned to, or 
peaked on, a particular frequency. 
For example, a receiver might be 
accurately tuned to an incoming 
signal; again, an IF transformer might 
have been adjusted or tuned or 
peaked at 455kHz — or any other 
desired intermediate frequency. To 
"detune" a receiver or circuit implies 
that it has been set, deliberately or by 
accident, to a frequency to one side 
or the other of what might normally 
be expected.

DECIBEL: a term originally derived in 
the context of audio to express the 
ratio by which the power level of a 
signal must be changed for a keen 
human ear to notice any difference 
in subjective loudness under average 
conditions. Because it seemed to fit 
the behaviour of the ear, the practice 
which emerged was to express the 
particular power ratio as a logarithm, 
multiply it by 10 and call the result a 
"decibel". On this basis, a ratio of 
1.25 (approx) or a power increase of 
25% (approx) becomes a change of 
IdB. If you increase any given power 
level three times in the ratio 1.25, you 
end up with twice the original power 
(2.0 approx) and a decibel figure of 3 
(approx.). Although still most 
commonly used in the context of 
audio, the term decibel is also widely 
used in other contexts which might 
relate, in the ultimate, to an audio 
result. For example, if an antenna is 
devised which will double the 
effective power of a signal being 
radiated or intercepted, that antenna 
is said to have a gain of two-to-one, 
or 3dB. *
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2SC735Y 1.15 DS8654

HA 1322
HA1339

7 95 
535 
5.35

uPC592H2 1.85 V06C .35
2SC763D .75 UPC1020H 5.95 WG713 .25
2SC776 8 65 HA 1342 5 10 uPC1156H 595 WZ061 95
2SC781 5 85 HA1366W 6 45 UPD858C 1035 WZ100 .70
2SC784R
2SC785 
2SC815
2SC828 
2SC829 
2SC839 
2SC9OOE 
2SC900F 
2SC900U 
2SC93O 
2SC933 
2SC945 
2SC1014C 
2SC1018 
2SC1047 
2SC1061 
2SC1096 
2SC1124 
2SC1215 
2SC1226A 
2SC1239 
2SC1306 
2SC13O7 
2SC1312 
2SC1318R 
2SC1327T 
2SC1359 
2SC1364 
2SC1383R 
2SC1384 
2SC1398 
2SC1449 
2SC1674 
2SC1675 
2SC1685 
2SC1687 
2SC176O 
2SC1846R 
2SC1957 
2SC1964
2SC1969BH 
2SC1973 
2SC1974

1 35 
1.20

.80 
95 
90 
.70 
60
65
65
65

1.60
75 

1.50 
2.95

85 
240 
1.40 
2.20

.70 
2 35 
8 95 
2.65 
6.85

75 
60
60 
.55

1.05
.80 

1.20 
1 60 
2 65

.70 
65 
85 
80

1 30 
1.15 
1 40 
3 95
3 70 
1 80
3 20

167

DODD
raoraiETARY limited

K

Roden St West Melbourne. Vic 3003
Phone: (03) 329 5433

Also available in SA from Watson Communications 

75 Prospect Rd.
Prospect 5082 (08) 269 4 744

SAME DAY DESPATCH Prices include S/T.

□□□□
PROPRIETARY LIMITED

Please send:
Quantity Part Number

167 Roden St, 
West Melbourne, 3003 
Phone (03) 329 5433

each 
$

Total 
$

ORDER TOTAL $| 
Plus $1 00 post/pack _____  |

~ “ PAYMENT ATTACHED Sl| |

Name. . I

Address........................... I
P/Code .

EA-S ___ |
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New Products

Century 21 communications receiver
Relatively compact and easy to handle, the “Century 21” receiver is 
of potential interest to anyone who wants to explore the airwaves 
for interesting short-wave, amateur and CB stations, whether 
operating on AM or SSB. It covers the frequency range from 0.5 to 
30MHz and can be operated either from the AC power mains or 
from an external 12V supply.

The Century 21 uses the now well 
known Wadley Loop principle, which 
exhibits a high degree of intrinsic fre­
quency stability. Intermediate frequen­
cies employed are of the order of 
45MHz, 2.5MHz and 455kHz.

Selectivity, established mainly in the 
455kHz channel, is quoted rather 
vaguely as 3kHz for -6dB in SSB mode 
and 5.5kHz for AM. In actual handling, 
selectivity appears to be fairly typical 
for a general purpose communications 
receiver — sharp enough to separate 
most stations, yet not so sharp as to pre­
sent a problem for ordinary handling 
and listening.

The sensitivity, as quoted, is likewise 
typical for a modern receiver of this 
general class. Based on a 10dB 
signal/noise ratio, the figures are: 
0.3uV for SSB and 1uV for AM, for fre­
quencies in the range 2-30MHz; 1uV 
for SSB and 3uV for AM over the range 
0.5 to 2MHz. Calibration accuracy is 
quoted as within 5kHz at all frequen­
cies, with image rejection being typical­
ly better than 50dB.

General styling of the Century 21 falls 
somewhere between the somewhat 
spartan appearance of the well known 
Drake communications receiver and 
the more heavily styled Yaesu FRG-7, 
both of which use the same Wadley 
Loop system. The tuning method is the 
same in all three, allowing the operator 
to spot stations unerringly to an ac­
curacy of a few kHz.

The operator first selects the par­
ticular megahertz band to which 
he/she wants to listen (e.g. 14MHz) by 
means of a band selector switch and a 
"MHz Tune" knob. The main tuning 
dial then selects any frequency in the 
selected 1MHz range, say 14.000 to 
15.000 MHz, with calibration marks 
every 10kHz and scope for interpola­
tion. A "Preselector" knob peak tunes 
the RF amplifier, while a "Clarifier" 
allows for fine tuning of SSB 
transmissions over a range of plus and 

minus 3kHz.
The receiver can be set for either up­

per or lower sideband and, of course, 
for AM. The one other control on the 
front panel is for RF Gain. This does not 
appear to have a very wide control 
range, but does allow control of large 
signals to prevent overload.

Normal listening is via a small panel­
mounted loudspeaker, with a nominal 
drive power available of 2 watts. A jack 
on the front panel permits connection 
of an external 8-ohm loudspeaker or 
phones.

Items on the rear panel include a 12V 
DC input socket, audio connector for a 
tape recorder, external mute for use 
with a transmitter, mains fuse and 
power cord. A permanently connected 
telescopic antenna is provided, plus 
antenna and earth terminals which can 
be used either for 75-ohm unbalanced 
input or a normal open-wire antenna 
and earth system.

Perhaps because we were so ac­
customed to Wadley Loop receivers, 
operation of the Century 21 provided 
no hassles. On the telescopic antenna 
alone, an impressive array of inter­
national broadcast stations were receiv­
ed during various times of the day, 
most with very little background noise 

from the receiver. Amateur band SSB 
DX came through well with no obvious 
drift problems, while even a few CB 
DXers were logged for good measure.

The one disappointment was the 
behaviour of the receiver in the range 
500-1000kHz — the low frequency end 
of the broadcast band. Perhaps because 
of their signal strength at the test loca­
tion, stations from the 1000-1600kHz 
region broke through noticeably, if the 
Pre-select and even the MHz-Tune 
controls were not very carefully set. It's 
a pity that tuning over this one range 
tends to be so tricky, although all 
Wadley loop receivers tend to exhibit 
this problem to some extent.

Packaged with the receiver are a cou­
ple of items of hardware plus a booklet 
containing specifications and a block 
schematic, instructions on operating 
the receiver and a listing of the most 
used shortwave broadcast and amateur 
bands.

Summing up, the Century 21 is not a 
pretentious receiver but it is certainly a 
very practical and functional design 
with the inherent advantages of the 
Wadley Loop system. At the 
recommended price of $325 including 
sales tax it is certainly well worth con­
sideration by anyone with an interest in 
all-round DX listening.

Further information on the Century 
21 is available from the importers and 
distributors, Elmeasco Instruments Pty 
Ltd, of PO Box 30, Concord NSW 2137 
or PO Box 107, Mount Waverley, Vic­
toria 3149. The company also has offices 
in Adelaide, Perth and Brisbane. 
(W.N.W.)
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New line of mains transformers
Designated as the “Force” 
series, an up-dated line of 
mains transformers is being 
offered by Automation Control 
Pty Ltd. The smaller units in the 
range are intended for direct 
mounting to a printed circuit 
board.

While the name may be new, the 
company involved has a long history in 
local component manufacture, being 
known formerly as Hallam Magnetics. 
There has been some change in com­
pany structure but the address and 
phone number remain the same: 2 The 
Crescent, Kingsgrove NSW 2208. Tel. 
(02) 50 0111.

The smallest transformer has a 
lamination measuring 25mm x 30mm, 
with a 12mm stack. The power rating is 
1VA and five standard units are listed 
ranging from 6V at 170mA to 30V at 
35mA. They are identified in the 
brochure as the "Force 001" series.

The next size in the new line is the 
"002" series which are rated at 2VA. On 
laminations measuring 32mm x 28mm, 
there are seven different tvpes 
available, each with twin secondaries 
and therefore providing fourteen 
voltage/current options — from 3V at 
840mA to 36V at 60mA.

The Force series includes 5VA and 
10VA models, each in a range of 

voltages and currents. Included here is 
one of the 015 series, at 15VA. It, too, is 
available with a range of twin secon­
daries, which can be connected in 
series or parallel to give 14 
voltage/current options.

Automation Control say that they 
have tooling up to 60VA but, above 
20W, they believe that the transformers 
should be chassis-mounted. All comply 
with the ASC-100 standard but they can 
be supplied to meet ASC-126 if 
necessary, with the exception of the 
1VA type. Covers are also available for 
2VA and upwards.

For further information, contact Sales 
Manager Ian J. Brown.

ICS expands 
product range

Instant Component Service (ICS) has 
taken over a range of products 
previously distributed by IRH Com­
ponents (Division of Natronics). The 
following companies are now 
represented by ICS: Schadow, Shinko, 
Superior, Mulon, NKK, OMP, Siliconix, 
TRW Semiconductors, Hamlin, and 
T&H.

Further information on these, and 
other product ranges, is available from 
Instant Component Service, 248 
Wickham Rd, Moorabbin, Victoria 
3189.

PC mounting 
slide switch

C&K is now offering its subminiature 
slide switch with a "V3" or "V4" 
electro-tin plated vertical support 
bracket. This support bracket helps to 
absorb the shock of actuation, thereby 
relieving excessive terminal stress.

The "V" series "anti-stress" bracket 
also helps to maintain switch orienta­
tion to tne PC board subassembly, thus 
giving a solid and secure base to the 
final configuration.

Switch specifications are as follows: 
slide handle, nylon — contact rating, 
0.4VA max or 20V or 1A max — contact 
material, gold over brass — mechanical 
life, 250,000 actuations — actuator 
force, 150-350 grams initially.

For further information contact C&K 
Electronics (Aust) Pty Ltd, Office 2, 6 
McFarlane St, Merrylands, NSW 2160.

DIRECT FROM U.S.A

AA) MOTOROLA PIEZO HORNS
RESPONSE 2K — 30K RESPONSE 4K — 30K

KSN 1005A Flush Flange

KSN 1001A Recessed Flange

RATED 75W/8 ohms — 150W/4 ohms. TRADE ENQUIRIES INVITED. 
As used by major musical equipment and hi-fi speaker manufacturers. RETAIL $4^ $12
Sole Australian Importer:
FREEDMAN ELECTRONICS PTY. LTD. 89-91A Liverpool Rd, Summer Hill, NSW. 2130. Tel: 797-9941, 797-0986.

SA Distributor;
Bobs Sound Systems 
458-460 Pulteney Street 
Adelaide SA
Tel. 223-1220 — AH 446027

VIC Distributor;
Zephyr Products 
70 Batesford Road 
Chadstone VIC 3148 
Tel. 568-2922

WA Distributor;
KOSMIC Electronic Industries Pty Ltd 
1074 Albany Highway
Bentley WA 6102
Tel. 361-1681 — 361-8981
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BIG SAVINGS 
from 
CEMA 

on Green Caps
DESCRIPTION: Nissei Polyester 

Series: 2020 
30100 VDC 
Working

New Products

Plus $2 - packaging and freight charge per 
order Prices subject to change without notice.

100 volts D.C. Tol ±10%
Capacity 
(uF)

Price in 
bags of 100

.001 $5.00

.0012 

.0015 

.0018 

.0022 

.0027 

.0033 
.0039 
.0047 
.0056 
.0068 
.0082
.01 
.012 
.015 
.018

$5.30

.022

.027

.033 $6.00

.039 $6.30

.047 $6.75

.056 $7.00

.068 $8.00

.082 $8.50

.1 $9.75

.12 $11.00

.15 $12.00

.18 $13.50

.22 $15.50

.27 $18.00

.33 $19.00

.39 $21.00

.47 $24.00
+ tax if applicable

■I Zj i \ F A1 CEMA
ELECTRONICS 
PTY LTD

Sydney 21 Chandos Street, 
St. Leonards. 439-4655

Melbourne 208 Whitehorse Road
Blackburn, Vic. 877-5311

Brisbane 22 Ross Street, Newstead, Qld
52-4261

Adelaide 170 Sturt Street, Adelaide, S A 
51-6483

New Zealand 7-9 Kirk Street, Grey Lynn
Auckland 76-1169

AGcNTS
Canberra Ortex (062) 82-4995
Wollongong Macelec (Q42) 29-1455
New Guinea Doltron Electronics. Boroko 25-6616

and soon in Perth and Wellington, N.Z.

100kHz-300MHz 
signal generator

The popular range of Leader test in­
struments is now being handled in 
Australia by Vicom Pty Ltd. Included in 
the range is the model LSG16 RF 
Generator which covers the RF spec­
trum from 100kHz to 300MHz in six 
ranges. A feature of the unit is the 
provision of a "D" type crystal socket 
for calibration frequencies between 
1MHz and 15MHz.

Recommended retail price of the 
LSG16 is $118, including sales tax. It is

Multi-Voltage
Power Pack

A&R Electronics Pty Ltd have just 
released their Arlee PS405 Multi­
Voltage Power Pack which has switch 
selection for 3, 6, 9 and 12 volts and a 
continuous output current rating of 
one amp. Main features include 
overload and short circuit protection, 
low output impedance and low output 
ripple, typically 200 millivolts RMS at 
500 milliamps output. The PS405 is 
double-insulated and is fitted with a 
two-core flex and moulded two-pin 
mains plug.
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available from the following stores: 
Radio Parts (Melbourne), Radio 
Despatch Service (Sydney), Inter­
national Communication Systems 
(Adelaide), Atkins Carlyle (Perth) and 
Delsound (Brisbane).

the rustrak
PRIVATE EYE

Rustrak Miniature Recorders 
chart voltage, current, power, 
temperature, pressure, strain, 
events; or virtually any para­
meter that can be converted 
into an electrical signal.
Inkless, drywriting, rectilinear 
recording with wide range of 
sensitivities, writing and chart

63' chart roll — one month’s 
supply at 1" per hour.
Portable or for panel mounting 
as a system component.
Accuracy ±2% of full scale. 
Only 5|” high. 3j" wide. 4|” 
deep. Weighs 3| lbs.
Combine any two functions on 
one chart in our new Dual 300

speeds. Series.

P.O. Box 50, Lane Cove, N.S.W. 2066. Tel. (02) 427 0888 
2 High Street, Northcote, Vic. 3070. Tel. (03) 489 9322

RT/579



Value

16”
CALL IN AND GET YOUR
COPY TODAY!

See our special 7 day trial offer below!

bankcard

MELBOURNE Phon. 67 9834

Cat B 2320

welcome here

RICHMOND 
BURANDA 
ADELAIDE 
PERTH

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

SHOPS OPEN 9AM to 5 30PM 
(Soturdoy 9am till 12 noon) 
BRISBANE: Holl hour oorlior

ACT 96 98 Gladstone Street. FYSHWICK Phone 80 4944
VIC 399 Lonsdale Street.

656 Bridge Road.
QLD 166 Logan Road.

SA 203 Wright Street, 
WA 414 William Street.

STRICTLY LIMITED 
FIRST EDITION 

RELEASE 

Order your 
copy NOW!

A professional
book for the

AUSTRALIAN
AMATEUR
The first book written by Australians, for Australians, i
If you've ever wondered what makes amateur radio a 
fascinating hobby for millions of people the world 
over, this is the book for you.
If you've just become a licensed amateur and wan 
to know where to go from here, this is the book 
for you, and it's a huge 192 pages!
If you're an old timer and want up-to-date 
information on the Australian amateur radio 
scene, this is the book for you.
And it is written in language anyone can 
understand. You don't have to be an 
electronics wizard. It tells you what 
you'll need, and how to operate it.
It's much, much more: a valuable 
reference to have around the ham 
shack with data such as band 
usage plans from 160m through 
to 3cm. Repeater and beacon 
frequencies. Operating pro­
cedures. And much more!

HUGE 192 
PAGES!

NSW 125 York Street.
147 Hume Highway,
162 Pacific Highway.
30 Grose Street.

263 Keira Street.

DICK SMITH ELECTRONICS i
SYDNEY Phone 290 3377 
CHULLORA Phone 642 8922 
GORE HILL Phone 439 5311 
PARRAMATTA. Phone 683 1133 
WOLLONGONG

RE SELLERS OF DICK SMITH

MAIL ORDER CENTRE: P0 Boi 747, CROWS NEST NSW 2065 Ph 439 5311 PACK & POST EXTRA PRODUCTS IN MOST AREAS OF AUSTRALIA



Books & 
Literature

Amateur radio
DICK SMITH'S AUSTRALIAN 

AMATEUR RADIO HANDBOOK. 
Edited by Sam Voron and Dorothy 
Deger. Horwitz Publications, 1979. 
Soft covers, 210 x 137mm, 192 pages, 
many illustrations. Price in Australia

. (SRP) $6.95.
The best way to describe this book is 

to describe its most likely reader: the 
person who asks, "What is amateur 
radio all about?" In fact it would be 
hard to think of a better way of answer­
ing this question.

It is not a handbook in the same 
sense as the "ARRL Handbook" or the 
"RSGB Handbook". It contains very lit­
tle technical material, and then only at 
a rather superficial level.

What it does do is describe amateur 
radio — its place as a world recognised 
hobby, the Kind of people who enjoy it, 
and how they use it. But more than that 
it endeavours to cover its many facets: 
the modes of transmission, the fre­
quencies employed, the types of equip­
ment, the rules and regulations, the ex­
ams, contests, clubs, etc.

It does all this particularly well; giv­
ing sufficient information to advance 
the reader's knowledge, yet not delving 
so deep as to lose his interest or make it 
sound too hard. And it is presented in a 
breezy, easy going style that makes it 
souna like a lot of fun.

RADIO DESPATCH SERVICE

Criticisms? Yes, a few minor ones. 
One which struck close to home was 
the incorrect spelling — twice — of our 
founding editor's name (John Moyles 
instead of John Moyle). There is also a 
reference (p17) to tne original amateur 
allocation being less than 1.5MHz, 
when it was actually above 1.5MHz. 
There are a few others, too.

But these are minor points. Overall it 
is a book we would recommend to 
anyone wanting to get into amateur 
radio. It will put them on the right track 
and, we imagine, may make a signifi­
cant contribution to swelling the 
amateur ranks. (P.G.W.)

Miller on physics
WHY IS IT SO By Professor Julius 
Sumner Miller. Published 1978 by the

Australian Broadcasting Commission. 
Stiff paper covers, 296 pages 218mm x 
134mm, freely illustrated. Price in 
Australia $5.95.
There would surely be few people in 

Australia, interested in matters scien­
tific, who have not listened to, or 
watched, some of the author's presen­
tations on radio and television. Suf­
ficient to say that, having described or 
demonstrated some phenomenon, he 
characteristically asks "why is it so?". 
Sometimes he answers the question; at 
other times, he leaves it tantalisingly 
unresolved, for the audience to work 
out.

There's a lot of material in this book: 
60 programs to do with mechanics, 30 
on heat and temperature, 40 on sound, 
electricity and magnetism, and 21 on 
light ana modern physics. The clipped 
and sometimes curious phraseology 
that is part of the Sumner Miller 
presentation is preserved in the text, 
along with his many historical 
references and asides.

For a teacher, a student or a reader 
with a technical turn of mind, the book 
will provide many hours of informative 
browsing. Our review copy came direct 
from the ABC at 145-153 Elizabeth St, 
Sydney 2000. Or through GPO Box 487 
Sydney 2001. (W.N.W.)

THE SPECIALIST STORE
869 GEORGE STREET. SYDNEY. NSW 2000. (NEAR HARRIS STREET) 

PHONES: 211 0816. 211 0191
ATTENTION:
Front panels for EA projects now made up 
under order. Available on black or silver 
background. All panels made by the 
Scotchcal system. For prices contact 
R.D.S.:—
MAIL ORDER: Post $1 + 5% of order value up to 
$80 and thence a flat $4.00.

LP2 15 MHz max input $24.95
LP1 10 MHz max input $44.95
LP3 50 MHz max input $69.95
DP1 Digital pulser with autopolarity

pulse sensing . $74.95

Distributors For

XCELITE Tools
OPEN: MON-FRI 8.00 am-5.30 pm 

Thursday late night shopping until 8.30 pm, Saturday 8.00 am-11.45 am.

TEXAS INSTRUMENTS
TI 59 CALCULATOR PRICE $247.00 plus s/tax
TI PC100 PRINTER PRICE: $213.57 plus s/tax

Excl. Incl.
S Tax S. Tax

TI-25 .......................................... 32.30 35 45
TI-30 Student Pack .................. 20 00 22.10
TI-1750 ........................................
TI-50 ............................................
TI-55 ............................................
TI-35 ............................................
TI 58 ............................................
TI-5O5OM ...................................
Little Professor ...........................
Data Man ...................................

17.90
34 44
53.00
40 60

109 00
81 30
15 00
21 00

2000
38 13
59 00
44.95

120 70
90.00
16 57
23 25

Pocket reference
NEWNES RADIO AND ELECTRONICS 

ENGINEER'S POCKET BOOK, 15th 
Edition. Published 1978. Hard cover, 
191 pages, 120mm x 75mm. Price in 
Australia $6.50.
First produced in 1940, the Newnes 

Pocket Book is now in its 15th edition, 
having been up-dated this time by the 
technical staff of ETI (England). In fact, 
its English origin shows clearly in a 
more tentative attitude to the SI units 
and in the space given at the back to 
British radio and television stations and 
standards.

However, it does contain a very large 
amount of reference data of the univer­
sal kind, ranging from units, formulas 
and tables to reference data on the 
most widely used transistors and ICs. As 
further evidence of its recent up­
dating, a fair amount of attention is
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Just some of the books from the biggest
range of radio and electronics books in
Australia.
If the book you require is not listed below, it
can be ordered from us.

given also to digital and logic informa­
tion. It would be a handy book to have 
around.

Perhaps one should add the sugges­
tion that edition number 16 be design­
ed for a larger pocket. It would certain­
ly allow some of the printing and 
diagrams to be somewhat more legible. 
(From Butterworths Pty Ltd, 586 Pacific 
Highway, Chatswood, 2067. (W.N.W.)

Hifi basics
HOW TO SELECT AND USE HIFI AND 

STEREO EQUIPMENT. By Murray P.
Rosenthal. Stiff paper covers, 265 
irages 226mm x 147mm, freely il- 
ustrated. Published 1979 by Hayden 

Book Co Inc New Jersey. Australian 
price $11.50.
A look at the introductory chapter 

gave the initial impression of a rather 
superficial approach to the subject, but 
this proved to be quite unjustified. The 
real treatment begins with chapter two 
and what follows is well planned and 
well expressed. It is also substantially up 
to date.

Chapter headings include: Acoustics 
— Loudspeakers and Enclosures — 
Amplifiers and Preamplifiers — Tuners 
and Receivers — Records and Record 
Players — Tape Recorders — 
Troubleshooting — Index.

The "How to Select" part of the title 
may be misleading because it could 
suggest overt guidance for the un- 
itiated. More precisely, it is textbook 
about the basics of hifi, appropriate to 
readers with some technical 
background, who can cope with il­
lustrative graphs and circuits. For such 
people: positively readable.

Our copy came from Butterworths, 
586 Pacific Highway, Chatswood, NSW 
2067. (W.N.W.)
HOW TO SELECT AND USE HIFI AND 

STEREO AMPLIFIERS. By Murray P.
Rosenthal. Stiff paper covers, 122 
frages 226mm x 147mm, freely il- 
ustrated, published 1979 by Hayden 

Book Co Australian price $7.50.

HOW TO SELECT AND USE 
LOUDSPEAKERS AND ENCLOSURES. 
By Murray P. Rosenthal. Stiff paper 
covers, 90 pages. Price in Australia 
$6.50. From Butterworths, 586 Pacific 
Highway, Chatswood 2067.

HOW TO SELECT AND USE RECORD 
PLAYERS. By Murray P. Rosenthal.
Stiff paper covers, 122 pages. Price in 
Australia $7.50. From Butterworths, 
586 Pacific Highway, Chatswood 
2067.
An inspection of both the text and il­

lustrations of these books indicates that 
each is basically a segment from the 
main work reviewed above. There is 
some additional information in each 
one, but in our opinion unless you are 
only interested in one of the specific 
areas covered, it would be better to buy 
the full version. (W.N.W.)

BOOKS
NEW — NEW — NEW

Latest editions of some of the most popular books on 
the subject
ARRL Handbook 1979 edition $13.95
World Radio TV Handbook 1979 $15.95
RSGB Handbook (New Edition) Volume 1 $21 85 
R S G B Handbook (New Edition) 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

Latest Adam Osborne Books:
An Introduction to Microcomputers —
Volume 0 — The Beginner's Book $12 80
An Introduction to Microcomputers —
Volume 1 — Basic Concepts $13.80
An Introduction to Microcomputers —
Volume 2 — Some Real Microprocessors $19 00 
An Introduction to Microcomputers —
Volume 3 — Some Real Support Devices $19.00
Some Common Basic Programs $13.50
Accounts Payable and Accounts
Receivable . $20.80
Payroll with Cost Accounting in Basic $20.80
General Ledger $20.80
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
Programming $13.50

New Books:
Master OP-AMP Applications Handbook 
(Harry W. Fox) $13.50
TV Antennas and Signal Distribution Systems 
(Salvati) ................................................................... S14 20
Understanding Sound. Video and Film Recor­
ding (Michael Overman) $8.50
How To Repair Musical Instrument Amplifiers 
(Byron Wels) $8.50
Security Electronics (John E. Cunningham) . $7.95
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) 1st Edition 
1977 $1425
Active Filter Cookbook (Lancaster) $19.95
IC Timer Cookbook (Jung) $13.50
Transistor Substitution Handbook $7.95
Master Tube Substitution Handbook (Tab
Books) $7.00
Australian Electrical Wiring Theory and Prac­
tice (Pethebndge & Williams) $12.75

Microcomputers/
Microprocessors Books:
Programming Microprocessors (M.W.
McMurran) $9.25
Microcomputer Primer (Waite & Pardee) $10.75
Basic Primer (Waite. Michael & Pardee) $12.70
The Z-80 Microcomputer Handbook (William 
Barden. Jr) $11 95
Getting Acquainted with Microcomputers 
(Lou Frenzel) $11.95
The 8080A Bugbook Microcomputer Inter­
facing and Programming $14.25
The Basic Cookbook (Ken Tracton) $7.00
Microcomputers for Business Applications
(W Barden) $12.70
Microprocessors (R Zaks) (Sybex) $16.60
Microprocessor Interfacing Techniques (Lesea
& Zaks) (Sybex) $17 60

For Mail Orders please add: 80c Local, $1.50 Interstate

McGills authorised newsagency pty. ltd.
187 Elizabeth Street, Melbourne. Phone: 60 1475-6-7, 60 1505-6-7-8

PRICES SUBJECT TO ALTERATION

American Radio Relay
League Publications:
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 $6.20

Howard W. Sams
Publications:
Video Tape Recorders (Harry Kybett) $13.50 
Modern Recording Techniques (Robert E.
Runstein)............................ $14.25
How to Use Videotape Recorders (H. Kybett) $8 95
Logic and Memory Experiments Using TTL
ICs — Book 1 (David G. Larsen & Peter R
Rony)...................................................................... $14 20
Logic and Memory Experiments Using TTL
ICs — Book 2 (David G Larsen & Peter R
Rony)................................................. . $14 20
Practical Solid-state Circuit Design (Jerome E.
Oleksy) $8.75
Linear IC — Principles. Experiments and Pro­
jects (Edward M Noll) ........................... $14.20
Getting Acquainted with the IC (Rufus P.
Turner) $7.00
Hi-Fi Stereo Handbook (William F. Boyce) $15.95 
The Beginner's Handbook of Amateur Radio
(Clay Laster) $14.20
Official Guide to High Fidelity (Institute of
High Fidelity) $7.50
Amateur Antenna Tests and Measurements
(Harry D Hooton) $12.25
Design of Phase-locked Loop Circuits-with
Experiments (Howard M. Berlin) $11.95
Audio IC OP-AMP Applications (Walkter G.
Jung) . $10.75

Other Titles:
World DX Guide — 1st Edition (Ed. Jens M.
Frost) $9 95
Sound System Engineering (Don & Carolyn
Davis)......................................................................... $26 95
73 Dipole and Long-wire Antennas (Edward
M Noll).......................................................................... $6.75
73 Vertical, Beam and Triangle Antennas
(Noll)........................................................................... $7.50
Basic Television — Principles and Servicing 
— 4th Edn. (Bernard Grob) New Edition —
Soft Cover..................................   $18.75
Basic Electronics — 4th Edition (Bernard
Grob) ................ $19.35
VHF Handbook for Radio Amateurs (Herbert
S. Brier & William I. Orr) . $9 40
Building Hi-Fi Speaker Systems (Philips) $3.95 
The Truth About CB Antennas (William I. Orr
& Stuart D. Cowan) . . $7.00
Simple Low-cost Wire Antennas for Radio
Amateurs (William I Orr & Stuart D Cowan) $9 40
Beam Antenna Handbook — New 5th Edi­
tion (William I. Orr & Stuart D Cowan) $7 80 
Better Shortwave Reception — New 4th Edi­
tion (William I Orr & Stuart D Cowan) $5.85
All About Cubical Quad Antennas — 2nd Edi­
tion (William I. Orr) .......... $5.60
The Radio Amateur Antenna Handbook 
(William I. Orr & Stuart D. Cowan) . $11.00
C0S/M0S Integrated Circuits Manual (RCA) $7.95
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INFORMATION CENTRE
s___________________________________________ >

SUPPLY PROBLEMS: I am writing for 
several reasons; to ask for assistance, to 
make a suggestion, and to have a moan.

The moan first. Having taken your 
magazine regularly for 30 years I nave 
watched it change from a reader orien­
tated publication to one very much 
advertiser orientated. I can see the 
reason for this and appreciate your 
position but it makes me mad, par­
ticularly after the happening I am about 
to describe.

I was very interested in the im­
pedance meter described in the 
December 1978 and January 1979 
editions. As it had some items that 
appeared difficult to obtain in 
Tasmania, I chose two advertisers — 
one of whom stated, among other 
things, that they were "EA" kit 
specialists and the other who had 
advertised some of the close tolerance 
items — and wrote them polite letters 
asking for a quote for a complete kit or 
such of the harder-to-get components 
that they might be able to supply. I also 
asked for several other things and, to 
complete my subjugation, enclosed a 
stamped and addressed envelope.

The result (in the words of the em- 
mortals): "Not a sausage". This was at 
least six weeks ago and even our post 
doesn't take that long to go from 
Hobart to Melbourne and return. As 
for labour costs, they could have got 
the office cleaner to scrawl "get on 
my letter and return it. I would have at 
least known where I stood. (The writer 
names both firms.)

MODERN ELECTRONICS 
BUSINESS FOR SALE

Are you an electronics enthusiast tired of that 9 to 5 job making someone else 
wealthy? Now you could be earning $400 per week.

You need only a basic understanding of electronics as the business is a retail outlet involving 
only counter sales. Of course, if you prefer, you can make use of a fully outfitted service room that 
is merely being used as an extra storeroom at the moment.

The shop is located in the Blacktown area in a prime position next to a very busy station, yet 
the rent is less than $ 100 per week on a 3+3 year lease. In fact, the total overhead is only around 
$100 per week.

All this from a store that has topped $160,000 p.a. turnover.
Interesting? Then consider the following:
• Electronics is rapidly expanding into almost every field Electronics will always have a future 

and the store is currently selling everything from electronic watches to electronic ignition 
systems for cars not to mention the more conventional car sound equipment, TV antennae, 
cassettes, radios, components, radar detectors and two-way equipment.

• There are no hidden costs. Plant and equipment includes: carpet, light fittings, cash register, 
counters, shelves and a very sophisticated security system.

• Genuine reason for selling. We need development capital for three new projects in our main 
business located two doors away. In fact, free help and advice will be at the end of an intercom 
for six months after the sale.

• We are not asking for goodwill, or money for any other abstract thing. All we are asking is 
$14,000 for all plant, equipment and fixtures, plus stock at your evaluation, probably in the 
vicinity of $30,000 at present. You get all of our contacts free. That must be better than 
gambling at starting your own business. All the groundwork has already been laid.

• This is no rip-off. We have a good name to uphold and we will be there to help you as will 
become apparent from our main line of business.

• Will suit husband and wife team.

PLEASE PHONE SYDNEY 622 4388 FOR FURTHER DETAILS.

Which brings me to my suggestion. 
Where a non-staff member describes a 
project like this, would it not be possi­
ble for him to list the firms from whom 
he obtained the more exotic com­
ponents.

Being a pensioner (old age) I would 
like to complete this meter and use it 
while I still have my faculties. Could 
you please tell me where I can obtain a 
complete kit. If not that, the edge 
reading meter, transformer, ger­
manium diodes and close tolerance 
capacitors. (W.K. Hobart, Tas.) 
• While we can appreciate your 
feelings in regard to the individual 
firms, we are disturbed by your implica­
tion that we are, in some way, responsi­
ble for this by being "advertiser orien­
tated".

While we are not exactly sure what 
you mean by this, we can state, quite 
emphatically, that we have no policy 
which we feel could be construed in 
this way. For example, the proportion 
of advertising space, relative to 
editorial space, is no greater now than 
it has ever been. In fact, it is, if 
anything, slightly less than at some 
times in the past.

On the other hand, neither we, nor 
our readers, can ignore our advertisers. 
Quite apart from the fact that they con­
tribute a significant amount to the cost 
of running the magazine (no magazine 
of this kind could exist without adver­
tising support) they are also the source 
of the raw materials on which we base 
our projects. Without such a source, 

none of our projects would be possible. 
And, to emphasise this point, we regard 
it as essential to ensure that any unusual 
Carts for a project are in good supply 

efore we describe it.
This is not a defence of the adver­

tisers you name; it is simply a statement 
of fact in regard to advertising and 
advertisers as a whole. As we said 
before, we cannot see how we can be 
regarded as responsible for the actions 
of the two advertisers you name.

As for your suggestion; well we 
already do this, whether the project be 
our own, or contributed. We just did 
not feel that it was justified in this case. 
And, we have to be careful. Specifying 
one advertiser as the supplier of a com­
ponent which is also available else­
where, leaves us open to the accusation 
of favouritism — or even being "adver­
tiser orientated".

We passed your letter over to a local 
advertiser, Radio Despatch Service, and 
they subsequently advised that they 
could supply all, but one, of the parts, 
including the close tolerance items. 
The one component is the Trimax 
TA2320 transformer, but they deter­
mined that this is listed in the catalogue 
of another advertiser, Radio Parts 
Group, and even supplied the 
catalogue number (4353-0785).

How's that for service!
So go to it W.K. Contact these firms 

and we are sure you will be well on 
your way to completing your project.

GRAPHIC EQUALISER: About 12 
months ago, I constructed the 10- 
channel graphic equaliser published in 
the November 1976 issue of "Elec­
tronics Australia". While it did work, it 
does not appear to be as advanced as 
the May 1979 design. Consequently, I 
have a collection of 100k linear sliders. 
The new design calls for 50k linear con­
trols. Is it possible to approximate these 
controls by paralleling 100k resistors 
with the 100k sliders, or would this 
complicate the RC networks unduly. 
Also, ignoring the differing pin connec­
tions, are the electrical characteristics 
of the LM349's used in the earlier 
design comparable to the 
characteristics or the uA4136's. (C.H., 
South Coogee, NSW.)
• The main area of superiority of the 
new design is the signal-to-noise ratio. 
The older design should be reasonably 
satisfactory provided it is used at a 
signal level of about 1 volt, ie, between 
preamplifier and main power amplifier.

It would be possible to use the 100k 
sliders as you suggest although it is like­
ly that they would be less linear in their
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control action than the 50k sliders 
specified. Note that you will probably 
find that your sliders are incompatible 
with the printed board we have design­
ed.

The uA4136 op amps are similar in 
most respects to the LM349 except that 
have superior input noise 
characteristics.

• RF OSCILLATOR, BATTERIES: I 
hope to build your new RF generator, 
puolished recently. I would like to 
Know if it can be modulated by a stan­
dard audio oscillator, say over the 
range 30Hz to 10kHz. This would make 
a much more versatile unit.

Also, can silver oxide batteries be 
recharged? Popular opinion around my 
school is that they can, but our science 
master is unsure, and we have no text­
books on silver oxide cells. (R.K., River­
side, Tasmania.)
• We assume that you are referring to 
the Modulated RF Oscillator of May 
1979 (File No. 7/RO/59). This was a 
relatively simple design, and such a 
requirement was not envisaged. It is 
probable that it could be so modulated, 
out the modulation depth is likely to 
fall off significantly at the higher fre­
quencies; Thus, as a means of checking 
wide band tuners, it would not be very 
satisfactory.

With regard to charging silver oxide 
cells, this is one of those "Yes but —" 
situations. The silver oxide cell is 
basically a primary cell, not designed to 
be charged. However, some users of 
these cells, typically Japanese watch 
manufacturers, have elected to try this, 
although the process might be more 
fairly described as "reactivation" rather 
than charging.

A typical example is a Japanese watch 
using a silver oxide cell and fitted with 
solar cells (on the watch face) which 
provide a regular daily boost. The 
watch makers claim that the battery life 
is likely to be extended from about two 
years to five years.

The secret of all such "reactivation"

Notes & Errata
SOLID STATE RELAY (August 1979, File 
No. 2/PC/24): The active and neutral 
input to the circuit should be swapped, 
so that the Triac switches the active lead 
to the load socket.
DREAM 6800 (June 1979, 2/CC/39): The 
parts list has a number of errors. There 
should be 13 not 12 0.1uF capacitors; 6 
not 5 x 2.2k resistors; 1 not 2 x 120 ohm 
resistors; 1 x 47 not 74 ohms, and 2 x 220 
ohms should be added. There is also an 
error on the PCB diagram: The .01uF 
capacitor near pin 20 of the 6800 should 
be 0.1uF. On the PCBs currently being 
supplied, the 0.1uF capacitor nearest 
IC4 is shorted out. The pattern should 
be modified to agree with the PCB 
overlay. Finally in the 6875 substitute 
circuit published in August 1979, the 
pin numbering of the 74737 in in­
correct; pins 4 and 6 should be 
swapped.

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:7 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

processes, whether used for Leclanche 
cells, selected alkaline cells, or silver 
oxide cells, appears to be based on a 
very shallow discharge/recharge cycle, 
ie, regular replacement of a small 
amount of energy taken out, without 
allowing the cell to be discharged 
significantly.

It is unlikely that the battery 
manufacturers would stand by any 
guarantee if these cells are treated in 
this way.

TOUCHFONE KEYBOARD: Are you 
aware of any criticism regarding 
Telecom's use of a non-standard 
keyboard for their Touchfone pressbut­
ton 'phones? The electronic calculator 
has been with us for some considerable 
time, and its keyboard has become fair­
ly well standardised. I was therefore 
surprised to see that the format used 
for the Touchfone keyboard is rather

RADCOM QUALITY COMPONENT
105 ELDRIDGE ST., BANKSTOWN 

PHONE: 709-4706

Air spaced variable 
capacitors
10pF-25pF-50pF-100pF
250pF ALL AT $2.50

5OOpF 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

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 outside 
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 to “Electronics 
Australia". Where the exact charge may be in 
doubt, we recommend submitting an open 
cheque endorsed with a suitable limitation.
ADDRESS: All requests to the Assistant Editor, 
“Electronics Australia", Box 163, Beaconsfield, 
2014.

different, and have been waiting for 
some comment from the public. But 
none seems to have been forthcoming 
— unless I missed it. Why would 
Telecom adopt a keyboard layout 
which seems to be so different from 
that encountered in normal and 
familiar everyday equipment? (B.R.W., 
Port Lincoln, SA.)
• We're not too familiar with the 
keyboard on the Touchfone units, nor 
are we privy to the deliberations of 
Telecom's decision makers. However, 
we imagine that they may have been 
constrained by either the need to use 
keyboard assemblies or components 
from overseas manufacturers, or the 
desirability of maintaining compatibili­
ty with overseas telephones.

In any case, are calculator keyboards 
all that standardised anyway? We 
ourselves have come across quite a few 
with rather odd keyboard lavouts. $

High voltage 
fixed capacitors, all 
types of toggle and 
wafer switches.

Multi-tapped 
transformers
0-1 5v 1 AMP $5.00 
0-15v 2 AMP $9.30

US FOR THE HARD
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JAPANESE 
TRANSISTORS & I C ’s

Large range of top quality semiconductors. 
CATALOGUE . .. Send 40c stamp (Aust) 
1979 Japanese transistor data book over 
4600 transistors, full spec's.

$4.70 plus $2.00 sea mail post
Send Bank Cheques. International money 
orders in AUSTRALIAN dollars. Payable at 
(Nagoya. Japan).

N. NAKAGAMI
457-22 Hasama-cho. 

KASUGAI-City 
Aichi-Ken. JAPAN 487.

Marketplace
FOR SALE

RELAYS — Heavy duty Contacts-DPDT 30amp 
28VDC/300VAC Coil-6VDC $10.00 each. Phone (03) 
45 1779

EMM 3000, micro memory. 650NS 16K x 18 bit or 32K 
x 9 bit modes, $850 13 Tivoli Road. South Yarra. Ph 
(03) 240 9788

AUSTRALIAN RADIO DX CLUB — published over 360 
pages of DX notes during 1978 The official news 
source for Radio Australia's DX program for over 14 
years 1979 is world DX youth year with special in­
troductory membership fee for people under 18 years 
old For full details write to PO Box 67 Highett Victoria 
3190 or PO Box 79 Narrabeen NSW 2101 enclosing a 
30c stamp and phone number.

POSITION VACANT

PHOTO PRINTED CIRCUITS
15 MARSH WAY, BULLCREEK, 

W.A. 6153 — (09) 332 1713
A MAIL ORDER SERVICE for quality 
custom made printed circuits prepared on 
an epoxy glass support, drilled for com­
ponent leads and “solder through" lacquer 
finished.
Actual size artwork may be hand drawn 
using either black ink, a felt tip marker 
or transfers on white paper or drafting film 
or simply cut from a magazine page.
Prices for single sided boards up to and 
including the following areas: 100 sq. cm 
$7.00 plus s/tax $8.05; 200 sq. cm $11.00 
plus s/tax $12.65; 300 sq. cm $14.00 plus 
s/tax $16.10; 400 sq. cm $17.00 plus s/tax 
$19.55; 510 sq. cnl $20.00 plus s/tax $23.00. 
Maximum size 30 cm x 17 cm.
Double sided boards all sizes to 30 cm x 
14 cm $28.00, plus s/tax $32.20.
Oversize art work reduction surcharge per 
drawing $5.00 plus s/tax $5.75.

Our immediate attention assured.
RankrarH welcome here — Just quote 
□anKLdru your numter and signature.
Prices effective until December 31st, 1979

ELECTRONIC 
ORGANS

Quality Wersi Organ Kits from Germany 
Technical knowledge not required 
Comprehensive instruction books to last 
detail (also available in German)
7 full organ models
Extensive voicing 16ft to beyond 1ft 
24 rythmn unit using 16 instruments 
Auto features:- reverb, sustain, percussion, wah- 
wah, transposer, piano, string orchestra, plus others. 
Electronic tremelo 70 watts RMS output per 
channel.

Approx, half cost of equal shop models 
Catalogue $2.00. 104 pages in colour. (Refun­
dable on $50 order).
Klaus Wunderlich demo record. Music only with 
jacket notes $6.50 incl. postage.

For more information on the entire WERSI line 
of fine musical instruments and kits contact:

DEFI AGENCY
9 Florence Street, Burwood, Vic. 3125. 

Phone (03) 288 7899

POLY 88 MICRO S-100 SYSTEM, with 16K, cassette, 
keyboard. VDU. BASIC, and Assembler. Cost $1600, 
offers around half price. P Hooker, 5 Third Ave. Mt 
Lawley. WA 6050. (09) 271 9669

ORGAN — HAMMOND BC — 2 Manuals each 61 
keys. 25 pedals. 24 voices. 38 presets. Goes well at pre­
sent but motorised tone generator and valve amplifiers 
not really reliable. Console, keys and controls would 
provide excellent basis for enthusiast to build modern 
electronics into. $400 ono. (02) 570 1333.

MAKE FRIENDS with your Tape Recorder, join ATRA 
the Australian Tapespondance Club, members in all 
states and overseas. All welcome. SAE to ATRA Box 
970 GPO. Adelaide 5001

PAPER TAPE READER. Siemens Model 180A 30 
Char/Sec. Excellent condition $65. Ken Ryan, PO Box 
50. Croydon. NSW 2132 Phone (02) 799 3000.

KEYBOARD KITS — Popular ASR-33 Format. ASCII 
output 53 keys and ASCII logic IC's 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 
con'tor $2 00 Post and pack free in Aust. For more info 
contact CANNY COMPUTING. PO Box 65. Nth 
Carlton. Vic Ph 347 5513

ENGLISH SHORTWAVE STATIONS AUDIBLE IN 
AUSTRALIA lists over 40 countries to hear! This in­
valuable publication and our Monthly (except January) 
magazine DX POST, are available exclusively to finan­
cial members of Australia's national SOUTHERN 
CROSS DX CLUB inc. Annual subscription is still $5 
(plus $1 joining fee); Students under 18. and pensioners 
pay $3 50 Further details for a 20c stamp to: 
Membership Sec, George Kuznecovs, 87 Cashel Street, 
Pasadena (Adelaide), SA 5042.

DISC MEMORY with power supply, data disc 7206, 6.4 
million bit. Standard, simple TPL interface $850. 13 
Tivoli Road. South Yarra. Ph (03) 240 9788.

MANUFACTURERS, REPAIRMEN & HOBBYISTS.
These are just a few of our many bargains at Dandy 
Electronic Discounts. 508 Bridge Road, Richmond, Vic. 
Call in and see how you can save money, e g. KCK 
Ceramic Condensers 001 uf. 5 6. 6.8. 8.2. 33. 100 & 
180pf all 50 volts at $5 per 200 pack 6.8 & 330pf 500 
volts at $6 per 200 pack. Big range Electrolytic 
Capacitors e g. 470i/f. 35vpt at 10c each. Resistors up 
to 1w at 2c each. Wide range various types wire Also 
colour TV parts etc. DANDY ELECTRONIC 
DISCOUNTS. 508 BRIDGE ROAD. RICHMOND. VIC 
3121 Phone 428 6887

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, date 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 (P.O. Box 163, Beaconsfield, NSW 2014)

LAD 18 YEARS, passed leaving Tall, good appearance 
and manner. Studies music, drivers licence, eligible for 
government wage assistance Would like career in 
sound studio or similar. Phone (03) 534 2669 eve.

ELECTRONICS ADVISER to assist in the design of a 
small electronics project and manufacture of prototypes. 
The project would suit an amateur or hobby electronics 
enthusiast who could work on a part-time per hour 
basis. Telephone 231 5140. (Mosman), Sydney.

READER SERVICE

E-PROM 2708 and 5204 Programming Service Your 
listing either typed or neat hand printed in Hex or Octal; 
your E-Prom $22 or plus E-Prom 450nS, $35 (2798 
only). E-Proms modified to your requirements, send E- 
Prom to be modified plus, $6 up to 20 bytes, $10 up to 
100 bytes, multiples also MM5204 programmed only 
$20 or modifications as above Enquiries welcome 
Send to Micro-Assistance PO Box 49. Sandy Bay 7005. 
Tasmania

FRONT PANELS, machine engraved to customer 
specifications. Singles or quantities, in aluminium, 
brass, acrylics, etc. Further information from: Commer­
cial & Industrial Engraving, 9 Napier St, Westmead. 
Phone (02) 635 8537.

DISPLAY ADVERTISEMENTS 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 insertion payable in advance. 
Minimum two lines.
CLOSING DATE is six weeks prior 
to the on-sale date. Issues are on 
sale the first Monday of each 
month.
ADDRESS all classified orders, 
copy, enquiries, etc., to: The 
Advertising Manager, 
ELECTRONICS Australia, Box 
162, Beaconsfield 2014.

134 ELECTRONICS Australia, September, 1979



BRASS SHIPS CLOCKS 
SMITHS 8 DAY 7 INCH 

DIAMETER $110

Post A $1.75; B $3.00; C $3 60

SOLENOIDS
200 MA 24 volt, '■'kin push movement, 

S2.50 P+P 80c__________

nTfe cells
1 2 volt, fully charged. 4m x 3in x lin 4

POSTAGE KEY:

GENUINE EX ARMY WRIST 
WATCHES

Complete with nylon band $19 50 
Post $1 10

AH
S1 50 each P&P 80c

ROLA 66 MK 2 
TAPE RECORDERS

P.M.G. TYPE TELEPHONES
Standard desk type with magneto 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

Good condition $275 00

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.

ARTILLERY DIAL SIGHTS MK2
Can also be adapted as a Dumpy Level 
or as base for a telescope has full 360? 
5' j" diam gunmetal rotating circle Ad­
justable elevation and depression Has 
top grade V diam object lens FL 10 
with cross hairs, eyepiece. ' 2" right angle 
prism — height 10” weight 3';kgs 
With leather carrying case Original cost 
$300
Our Special only $27 50
P&P A $2 25 B $4 00 C $6 00

A: NSW
B: Vic. Qld. SA
C: NT. Tas
D; WA

BRAND
6SN7

VALVES
NEW 

$1.95 6BM8 $1.95
5U4 $1 95 6GV8 $1 95
EF50 $1 50 6AK5 $1 95

2x2 $150
1H6
832

$1 50
$5 00

6x4
VR65

P+P 80c
$1.95
$1.50

STC HIGH IMPEDANCE 
HEADPHONES

3400 ohms, brand new, only $4 95 pair 
P&P. A $1 65. B $2 75. C $3 10

Mic $110

EX ABC 
MAGNETIC RECORDING 

TAPES Ya" 

PROFESSIONAL QUALITY
5” x 600' $1.50
7” x 1200 $2.75
P + P $1 30
10’Z?” X 2400 $7 95
P + P A $1 65 B $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
Post A$2 25. B$4 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 MARK 
IV 2.9 LENS STOPS 11.8. 5 6. 4. 2 9 - 

$65
$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 $1 750)
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. 7 5OX 
battery and mirror illuminated $31 75 
Zoom 1200X similar to above $47 95
P&P A $1 65. B $2 75. C$3 10

16m 
10m 
21b

TELESCOPES
25 x 30 $13 50
P&P A $1 30

30 x 30 
LENGTH 12'5”. HEIGHT 

10” 
WEIGHT 1^4 lb

$32.50
45 x 40 
Length 
Height 
Weight 
$49 50

SPY TELESCOPES
8x17 mag size of a rifle cartridge ex­
tends to 8 Only $8.95 each, post 60c

BINOCULARS
PRISMATIC Coated Lenses Brand new
Complete with case.

8 x 30 $42.00
7 x 50 $48 95 P&P

10 x 50 51.00 A $1.75
12 x 50 53.00 B $3.00
20 x 50 6500 C $3.10

SMALL CLIP ON 
POCKET TELESCOPE

15X $7.00. P + P 80c

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 S1 65. B $2 75. C $3 10

SIEMENS
Typing Perforator

240 Volt Type with Keyboard $57.50

ANEROID BAROMETERS
In brass case, made in London $49.50

P&P A $1.65
B $2 75
C $3.10

ZOOM SPOTTING 
SCOPES

High grade coated lenses 
Ideal for pistol and rifle ranges 
or general viewing Zooms in 
from very low to high powers 
Complete with tripods 
POST A $1 75. B $3 00

C $3 60

CONDENSER LENS
IV diam 4'+' F L 75c. 2’4” diam 2”
F.L $1.50 each or $2.50 per pair 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 drains, etc Approx size 8” x 5”
% $30.35, W $43.30, $47.60
P+P A $1 95. B $3 50. C $4 60

Liquid filled 
compass

With magnified lens sight and degree 
reader
Only $7.95 each Post $1 30

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

DIRECTOR LEVELS
Ex Army No 9 with azimuth horizontal cir­
cle and vertical adjustment suits all types of 
levelling. In leather case $90.

P + P ASI.75 8S3 C$3.60.

EX-ARMY 
TWO WAY 
FM RADIOS

12 WATTS OUTPUT 
SUPERHET

PRC9 AND 9A 27 to 39M/HZ 
PRC10 AND 10A 38 to 55M/HZ 

WITH HANDSET ANTENNA $25 EA
UNTESTED

Battery $3 95 extra Harnes $4 50 extra 
$2 Cartage to Rail Freight payable 

nearest attended Railway Station

16MM SOUND PROJECTORS 
IN GOOD WORKING ORDER

240 volts operated complete with 
Speaker and Amplifier

RCA $275
BELL & HOWELL $195.

$1 Cartage to Rail Freight payable at 
nearest attended Railway Station

SELSYN MOTORS 
MAGSLIP 

RECEIVERS 2" MK2 $8 50 
TRANSMITTER 3" MK2 
$20.00

Post Packing A $1 75. B $3 00. C. 
$3.10

COMMUNICATIONS 
RECEIVER

COLLINS R — 391/URR 
Continuous tuning of range 500 Kills — 
32MHz in 32 bands Receive frequency 
indicated directly on digital counter type 
readout to within 300Hz Selectivity ad­
justable in six steps From 100Hz to 
16KHz bandwidth Sensitivity 1 
microvolt or better 240 VAC operation 
— 10 inch rack mount — autotone on 
eight preset channels available complete 
with instructions and service manual and 
tested 
PRICE $500

Deitch Bros.
70 OXFORD STREET, SYDNEY 2010
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Don’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.

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.

‘Magazines prior to April 1971 will need to be trimmed to fit binder

SUBSCRIPTION SERVICE
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.................................................................................................................................. j

Address............................................................................................................................

Postcode................................ Enclosed is......................for......................... years

c--------------------------
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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 g 
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.

FREE OFFER
COLOUR HI-FI CATALOGUE
Just fill out this coupon and we'll fill you 
in on what's available and new in terms 
of JVC hi-fi entertainment...and it's all 
FREE!

Name_
Address

_________ Postc ode__________
WT1323/EA/79

I am especially interested in...
□ Cassette Decks
□ Matching Systems □ Amplifiers
□ Speakers ______ ___
□ Turntables
□ Receivers j

Just address your 
envelope to... 
JVC Hi-Fi Advisory 
Service, 
Post Office Box 307, 
North Ryde, 
N.S.W. 2113 JVC

the right choice

If you think they look different, ■
wait till you've heard them! L



TECHNICS DIRECT-DRIVE
TRADITION WITH ALL

FRONT PANEL CONTROL.

I

Model SL-3200

Other turntable manufacturers have been chasing our 
performance specifications since the day we introduced 
our direct-drive models.
Now Technics introduces a new standard — elegant low- 
profile styling — with all functions including tonearm 
cueing controlled from the front panel... even with 
the dust cover down.
The SL-3300 model has fully-automatic tonearm setdown, 
return and stop, and the memo-repeat control permits up 
to 6 repeat plays.

The semi-automatic operation of the SL-3200 model provides 
tonearm return and turntable shut-off.
Choose either turntable and you’ll get an S-shaped tonearm 
with low-friction gimbal suspension, individual pitch controls 
and an integral base moulded of anti-resonant materials 
to minimise acoustic feedback.
Speed accuracy is assured with a wow and flutter rating of 
0.03% WRMS and rumble is -73dB (DIN B).
See your Technics dealer. He can demonstrate a turntable from 
the Technics range to suit your hi-fi system and budget.

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

	Philips High Fidelity Laboratories

	PHILIPS


	ELECTRONIC COMPONENTS C ATAL j GUE

	Service

	Communications in a new light!

	Weather forecasts now on Prestel viewdata service

	solar power

	Light-powered telephone

	NS reports record profits




	KEYBOARDS

	Microcomputer-based Intelligent Keyboard 103SD24-2

	MOS Encoded Communication Keyboard 53SD5-2

	MICRO SWITCH

	The CBM™ Computer Business System

	ELECTRONIC CALCULATOR DISCOUNTS

	POS terminal for supermarkets

	6kW gas laser makes deep welds

	Space drugs could cure diabetes!


	» M j)

	HOME & SMALL BUSINESS

	COMPUTER SHOW

	SEPT. 27th 30th, 1979 - EXHIBITION BUILDINGS

	ADMISSION ADULTS $2.00

	CHILDREN $1.00 (Under 5 free)

	Further information 267 4311





	The Personal Computer Revolution!

	byJAMIESON ROWE

	ComputerLand^

	nF" ADAPTIVE

	COMPUCOLOR II

	Color-Graphics Personal

	Computer

	NEED TERMINALS FOR YOUR SYSTEM?

	Just what is a computer?


	A.J. & J.W. Dicker Pty. Ltd.

	24 Woodfield Blvde.,Caringbah. 02 524 5639

	Introducing the Commodore Micro-computer range:

	Understanding the Jargon surrounding Personal Computers:



	introducing Dick Smith’s MINI DISK DRIVE^

	DON’T PAY

	HERE’S WHAT YOU CAN SAVE


	DICK SMITH ELECTRONICS

	AIM 65 1K RAM $499 TAX PAID 4K RAM $559 TAX PAID

	$16.95 $12.95

	HUGE SCOOP PURCHASE!


	¡LOOK!

	leap down in price!

	WHO WANTS A WHISTLE?


	«19” w^z

	SAVE $20.00 ON TAPE READERS!


	NEW KITS

	LAST MONTH:

	I DON’T SHOUT:


	INCREDIBLE KIT BREAKTHROUGH

	MAJOR DICK SMITH RESELLERS

	banhcord

	welcome here

	Orbiter ‘Enterprise’ on the launching pad



	Radio Parts Group

	RADIO PARTS GROUP

	BUT IS IT A FACT?

	I Socket

	* to the Bugs / for Life

	I « - © © t I $$

	SOUTH AUSTRALIA

	NEW SOUTH WALES

	QUEENSLAND

	WESTERN AUSTRALIA

	A.C.T.

	VICTORIA

	CONVOY INTERNATIONAL PTY. LTD.

	4 Dowling Street, Woolloomooloo, N.S.W. 2011 Telephone: (02) 358-2088. Telex: AA23111


	G.R.D. GROUP Pty. Ltd.

	A new dynamic generation of Maxell tapes.



	maxed

	simply excellent

	i RADIO

	| PARTS

	A GROUP

	HIFI EQUIPMENT REVIEW



	Sound triggered photo flash

	SERIES 4000 STEREO AMPLIFIER

	You asked for it — here it is!

	YOU NAME IT — WE’VE PROBABLY GOT IT!

	ONLY “RECOGNISED BRANDS” STOCKED

	TOP QUALITY & LOW PRICES

	This includes sales tax.


	PARTS LIST

	The new EUYIOE series is ideal for microprocessor-based systems or data logging.




	Autochime

	by LEO SIMPSON

	SUPER SAVER DAYS SUPER SAVER DAYS SUPER SAVER

	DAYS SUPER SAVER DAYS SUPER SAVER DAYS SUPER SAVER DAYS


	— fid.97

	Our Best

	Mobile AM 2-Way Radio

	6995

	(SAVE $30

	( SAVE s20

	IS95

	H3AVS H3JHS SÃVd 83AVS HIJAS SAVO HSAVS 83d

	DAYS SUPER SAVER DAYS SUPER SAVER DAYS SUPER SAVER DAYS SU

	PARTS LIST


	Featuring new continuity function

	$34

	GUARANTEE

	MAIL ORDER CENTRE






	DICK SMITH ELECTRONICS

	PARTS LIST

	The DMM you’ve wanted: Quality and performance at a low, low cost

	sabtronics

	Entertaining Australia You can hire or buy the best Sound-Lighting-Disco Equipment

	CASH-MORE ENTERPRISES

	FOR THE PROFESSIONAL

	AGENTS:



	AUDITEC AUSTRALIA PTY. LTD.,

	Can you afford not to know about microprocessors?


	GETTING INTO MICROPROCESSORS




	Simple tester

	for SCRs & PUTs

	by IAN

	POGSON

	7


	THE PARTS LIST

	$17.00

	□l(=l

	68 WHITING ST, ARTARMON 2064. PHONE: 438 3266, Ext 6

	vu PR0GRaMMABLE VHF/UHF SCANNING RECEIVER





	Ultrasonic ear finds

	by PHILIP WATSON

	Ultrasonic ear

	ROD IRVING ELECTRONICS

	A really low-cost audio amplifier

	$8.00

	TWO-WAY RADIO


	Lafayette))

	Really low-cost audio amplifier

	Parts List

	CONSTRUCTION SIMPLE


	PARTS LIST

	$18

	This includes sales tax.

	O MULTI - MONITOR 

	RCS radio pty ltd

	651 FOREST RD BEXLEY

	NSW 2207 587 3491




	New 80-column line

	printer is bi-directional

	nUCRDCDillPUTERS

	799 DANDENONG ROAD, EAST MALVERN 3145. Telephone 2118855 2118344

	UV EPROM ERASERS

	DISC DRIVES

	bankcard



	S.M. ELECTRONICS

	Microcomputer News & Products

	Tl finally unveils its personal computer

	Melbourne Show

	D2 memory expander

	WITH OUR NEW RM-32 PROM Card

	Assembled and Tested $169.77

	V MINI FLEXIBLE DISKS

	MD 525

	fid Buchanan Ave. North Balwyn, Vic 3104, Box 162. Phone. 859 4061

	Microcomputer News & Products

	Fans from Japan




	—SOFTWARE " FOR MICRO’S

	IfDS

	Chess Challenger wins battle of computers

	CLUBS UPDATE




	cm

	Records &Tapes

	“ELECTRONICS AUSTRALIA” ECONOMY KITS by BILL EDGE ELECTRONIC AGENCIES

	MAX BYCRAVES, 20 All Time Favourites. Astor TVS 1010.


	GARRARD

	$57.00

	245 PARRAMATTA RD, HABERFIELD 2045. PHONES 798-7145, 798-6507.

	JOHN PAUL II. The People's Pope.

	Stereo, Image (Astor) ILP-803.

	CONNECTORS & ELECTRONIC COMPONENTS

	GENERAL COMPONENTS

	PLESSEY

	COMPONENTS




	ROCK & ROLL

	TRANSISTORS

	SUPER SPECIAL

	DIODES

	SPEAKER

	SYSTEMS

	TV TUNER VALVE TYPE


	SUPER SPECIALS

	RESISTORS

	ELECTROS

	VORTEX DECKS

	24V MOTORS

	VU & BALANCE METERS




	Modifications for CMOS Die

	AN INTRODUCTION TO DIGITAL ELECTRONICS

	G.C.S.

	ELECTRONICS CENTRE

	BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION •

	$29.95

	$42.00 PAIR

	GARRARD STEREO CHANGER/PLAYER.

	ONLY $15.75



	FREE.

	ELECTRONICS AUSTRALIA MAGAZINE.

	ALL CUSTOMERS WHO SPEND $21.00 OR MORE WILL RECEIVE NEXT MONTHS ISSUE ABSOLUTELY FREE.

	HITACHI

	EXTRA SPECIALS

	KIT $119.95	. .	•

	MONEY SAVER BULK BUY SPECIALS

	PLESSEY FOSTER.

	cycle nears its peak. And what better way to get into the action than With Yaesu irom Dick


	INTRODUCING: The Yaesu FT-625R All Mode 6 Metre Transceiver.

	bankcard


	ABOUT SOMETHING FOR THE HF BANDS?

	bonkcord




	TWO HEADS ARE BETTER THAN ONE

	Service

	PHILIPS

	BRISBANE HOBBYISTS

	TECHNIPARTS

	95 Latrobe Tee, Paddington, Qld 4064 Ph: 36 1474


	SOUTH AFRICA GETS 27MHz CB!

	NCRA convention

	CB merit award

	JAPANESE ICs, TRANSISTORS and DIODES

	Technical Glossary



	□□□□

	New Products

	ICS expands product range

	PC mounting slide switch

	RESPONSE 2K — 30K	RESPONSE 4K — 30K


	RETAIL $4^ $12

	New Products

	100kHz-300MHz signal generator

	Multi-Voltage

	Power Pack
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	League Publications:
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	READER SERVICE
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	STC HIGH IMPEDANCE HEADPHONES

	20X to 60X ZOOM TELESCOPE
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	ZOOM SPOTTING SCOPES
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