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The one you can’t afford not to own!

The REAL computer that starts from under $100! 
You'd love to learn about computers? But thought 
all you could buy for your money were a few boring 
games. Now, we are the EXCLUSIVE Australian 
distributors of the new Aquarius. Not the “Claytons" 
computer but the perfect beginner’s computer 
which gives you the opportunity to see what a real 
computer does.

Learn how to RUN YOUR OWN PROGRAMS in the 
Basic language! PLAY GAMES! Organise your 
HOUSEHOLD FILES! And much much more!

Simply connect the Aquarius to any colour TV and 
it’s ready to teach and entertain the whole family. 
There’s something for everyone. And what’s more, 
you won’t outgrow the Aquarius! As you need to

/ RUS
learn more, the Aquarius offers a huge range of add­
ons that will take you into the world of electronic 
wizzardry once offered only by the BIG ones.

With a full moving-key keyboard Aquarius is truly 
EASY to USE. Microsoft BASIC computer language 
is built right in! The easy-to-read manual and 
simplified instruction cards make learning a snap.

CREATE your own VISUAL EFFECTS with 16 
colours and 256 built-in characters or design your 
own sound effects! Once you start to expand your 
Aquarius with the huge software and hardware 
range you’ll find endless uses and possibilities for 
your system. With it’s own mini expander, data 
recorder, memory expansion cartridges and 
thermal printer you’ll soon wonder what the Great 

Computer Secret was all about!

FANTASTIC SOFTWARE RANGE
With more than two dozen fantastic games and 
educational programs available now and many being 
developed to add to the range shortly, there’s just no 
end to the versatility of Aquarius. Software cartridges 
just plug into your Aquarius and you’re ready for work 
or play. All software programs are available sep­
arately so you can purchase only those which 
interest you.

AQUARIUS with built in 2K memory (expandable to 
34K) and its long list of expansion units and 
software is the REAL computer for the price of a 
TOY!

1. MINI EXPANDER
Adds versatility to your AQUARIUS. Game playing is 
easier and more exciting with 2 detachable hand 
controllers and additional sound channels. Also has 2 
cartridge ports so you can plug in your expanded memory 
cartridge into one even while you’re using software in the 
other.

Cat X-6005.................................................................569
2. DATA RECORDER
Save your own program or utilise one of the many great 
software programs available on cassette with this great 
value unit.

Cat X-6010................................................................... ’49
3. MEMORY EXPANSION 

CARTRIDGES
16K or 32K memory cartridges give you far greater 
flexibity by giving your computer a much larger memory. 
For more advanced programming.

16K Cartridge Cat X-6015................................. $69
32K Cartridge Cat X-6020 ................................... $1 29 
4.THERMAL PRINTER
Ideal for documenting programs, keeping records 
or printing charts and records. You’ll probably never 
again see one at this price!

Cat X-6025.............................................................’129
Paper roll to suit. Cat X-6026.................................. ’350

Aquarius Colour Computer
Cat X-6000

Fantastic
Value

ONLY ’99
Dick Smith Electronics Pty Ltd

Your one stop computer shop at your 
nearest Dick Smith Electronics centre. A-923



THIS MONTH’S 
COVER

Good navigation is'vital 
for rallying. Our new Ral­
ly Computer has all the 
features of a well-known 
commercial unit, yet can 
be built for a fraction of 
the cost. Build it and you 
won’t get bushed — see 
page 42. (Photo Greg 
McBean).

16 THE X-RAY SPECTROMETER How it works
98 EA CROSSWORD PUZZLE And the solution for May

110 OBITUARY Bill Moore, VK2HZ
119 COMING NEXT MONTH Infrared remote control
120 50 AND 25 YEARS AGO Hot movies, television violence

Rally computer 
for cars

24 BAFFLES, BOFFLES, BOXES AND VENTS The whys & wherefores
36 HIFI REVIEW Mitsubishi DP-205 compact disc player
38 HIFI REVIEW Kenwood KX-780 3-head cassette deck

42 BUILD THIS RALLY COMPUTER Three road counters plus a clock
62 TIMER/LAP COUNTER FOR SLOT CARS For fun or competition
74 HIGH VOLTAGE INSULATION TESTER Checks for leakage
82 CIRCUIT AND DESIGN IDEAS Zener/diode tester
86 BRIDGE ADAPTOR FOR STEREO AMPLIFIERS Low cost, easy to build
90 OP AMPS EXPLAINED PT.15 Power supply requirements

100 AN ANTENNA FOR THOSE OTHER BANDS Easy to build and erect

This Rally Computer boasts 
three independent road 
counters and a quartz clock. 
Best of all, it’s easy to build and 
use. Details page 42.

What’s coming 
1000 V Megohm Meter: featur­
ing an inbuilt transistor in­
verter, our new Megohm Meter 
tests at 1000V and covers the 
range from 2MQ to 2000MQ. It 
is particularly handy for check­
ing electrical wiring. See also 
page 119.

High voltage 
insulation tester

112 DAISYWRITER PRINTER REVIEW Has graphics capability

30 FORUM RSI: real or imaginary?
52 THE SERVICEMAN Revamping a motel TV system

114 RECORD REVIEWS Classical, popular & special interest

3 EDITORIAL
6 NEWS HIGHLIGHTS

12 LETTERS TO THE EDITOR
102 BOOKS AND LITERATURE

104 NEW PRODUCTS
122 INFORMATION CENTRE
126 MARKETPLACE
124 NOTES AND ERRATA 

Build this high voltage insula 
tion tester and check for insula­
tion breakdown at 500 V DC. It 
tests for 10GÜ insulation 
resistance and gives a much 
more realistic indication than a 
multimeter. Construction 
begins on page 74.
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Introducing Software That 

Comes With Its Own Built-In 
Computer

Word processing, electronic spreadsheet, 
graphic plotting and file management certainly 
need no introduction.

But a computer that has them all built-in 
certainly does.

Especially for under $600*.
You could easily say the built-in software 

alone is worth a lot more than the price.
But then again you could easily say the 

Commodore PLUS/4 computer alone is worth a 
lot more than the price. With 64K of memory, 
60K fully usable, full size typewriter keyboard, 
four separate cursor keys, high resolution colour 
graphics, extended BASIC, split screen and 
windowing capabilities.

Turn on the power and judge for yourself. 
Write and edit letters, reports, papers and novels 
with the built-in wordprocessor. Do the books, 
the budgets, the projections, profit/loss

statements with the built-in spreadsheet. Draw 
circles, boxes, complex shapes, images and 
combine them with text with the graphics 
program. Collect, store, organize and retrieve 
information such as mailing lists, inventories, 
personal files, business files and recipes with the 
file management program.

Go from one program to another at the touch 
of a key. For not only are they built into the 
computer, they’re built into each other. So, for 
example, in one document, you can go from 
words to numbers to graphs to names and 
addresses. In just a matter of moments.

The Commodore PLUS/4. The first new 
computer that doesn’t have one new thing about 
it. It has four.

For further information contact your nearest 
Commodore Dealer. 'Recommended retail price

commodore
COMPUTER

Keeping up with you.
Commodore Business Machines Pty. Ltd. New South Wales: (02) 427 4888 

Victoria/Tasmania/South Australia: (03) 429 9855 Western Australia: (09) 389 1266 Queensland/Northern Territory: (07) 393 0300
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Editorial 
Viewpoint

by Leo Simpson

Star Wars: pie in the sky!
So the Europeans gave the elbow to President Reagan’s Star Wars concept 

or to give it its official name, “Strategic Defence Initiative”. Not surprising, 
really, since the Europeans seem to have less money to throw around than the 
Americans. But just because the Europeans have poured cold water on the 
scheme and refuse to be involved does not mean that we have heard the last 
of it.

There seem to be two main drawbacks to the Star Wars concept. The first 
is doubt about its practicability. This has several aspects. For example, to be 
completely effective, the system has to be able to log on to hundreds of 
missiles (in an all-or-nothing attack this is what would happen) and destroy all 
of them while they are still in the stratosphere. If it misses just a few multi­
warhead missiles, then the system will have failed miserably and we will all be 
up the creek.

Destroying the missiles is a bit of a problem too, because an enormous 
amount of laser power has to be focussed onto the moving target to disrupt its 
electronic guidance sysems or otherwise render it unusable. The necessary 
laser energy may well be available from earth-based power stations or nuclear 
powered satellites, but the defence against this form of missile damage may be 
as simple as a coat of reflective paint!

The other drawback is that even if the system does prove to be completely 
effective in destroying missiles in an all-out attack, there is a strong possibility 
that the Russians may simply build up other means of attack such as nuclear 
submarines and cruise missiles. Whatever happens, it is likely to lead to yet 
another round in the weapons build-up.

Such arguments about practicality unfortunately don’t have much effect in 
stopping this sort of weapons development. A weapon doesn’t have to be 
practical in order to be eventually developed into a potent system. A prime 
example of this was the hydrogen bomb which certainly was not practical in 
its original concept. It was crazy. In effect, Edward Teller and his crew had to 
build a 12-ton refrigeration plant in order to make the first bomb work. 
Naturally, the whole plant was vapourised along with the bomb! But that was 
the sort of trouble the scientists were prepared to take to prove the concept.

If you think that sort of thinking is not in vogue today, some 30 years after 
the hydrogen bomb was developed, think again. Edward Teller is still around 
and has been one of the defence advisers to President Reagan.

The real danger about the Star Wars concept is that it could indeed be 
developed into an effective system. The past record of the USA shows that. 
As such, it may tempt the USA into thinking that it could win a nuclear 
conflict. Or the Russians may think that is what the USA perceives. And that 
is an extremely dangerous situation for all of us.

The really sad part about the Star Wars concept is not that it is an 
outlandish scheme devised by some extremist politicians and generals, but that 
there are plenty of scientists and engineers around who are willing to do their 
best to make it work. They won’t be making the world any safer or better, for 
any of us.

ELECTRONICS Australia, June, 1985 3



a fortune wt■urmrM i i^vn^

beyond you!
Cat K-3516

M29

«49

4 Sector
Home Alarm c©©©o©®

Once upon a time, we had a kit for a simple 
alarm. Then everyone started asking for an 
all bells and whistles kit. So we brought out 
the EA 8 sector alarm kit. Now it seems 
everydne wants a simpler kit again!!!
Here it is: designed by Dick Smith Electronics 
Research and Development division to suit 
the requirements of the majority of users.
• Features instant or delayed inputs
• Wire-out-proof system - suitable for all 

types of sensors
• LED sector and control state indication 
• Adjustable entry, exit and alarm periods 
Short form kit - suits 'building in' to what­
ever you like!
Easy to build - and could save your property! 
Cat K-3254

Short form kit
Does not include case

Mixer Preamp
Designed to suit the 300W amp kit, this mixer preamp has 4 
inputs with an impedance of 100K - suitable for most mic­
rophones, guitars, etc. Ideal also for use with 50W (K-3400) 
and-100W (K-3442) power amp modules. This unit provides 
bass, treble and presence control. Instructions supplied.
Short form kit: no case, transformer
or power supply. 
Cat K-3035 $3295

Playmaster series 200 Hi fi 
Mosfet Amplifier

This is the one you’ve been waiting for. The all-new Playmaster Series 200 Integrated Amplifier 
is almost certainly the best build-it-yourself design to be published anywhere in the world! Fea­
ture for feature, dollar for dollar, it more than stacks up against the 'big names in hi fi - with the 
big price tags to match.
And it has features that aren’t even found on many of the 'names'. Features like electronic input 
switching. Circuitry to handle just about every input imaginable: moving magnet, moving coil, 
CD player, hi fi VCR, cassette, tuner, etc etc etc. Plus, ov course, incredible ‘headroom with 100 
watts per channel output power. And much, much more!
And don’t forget the exclusive Dick Smith Electronics kit features:
•Solder-masked and silk-screened PCB to help eliminate errors. •Power transformer with 
factory-wound low voltage winding (why wind by hand?). •Special step-by-step construction 
manual •complete with our ‘Sorry Dick, it doesn’t work’ repair service. •PLUS our exclusive 
satisfaction guarantee: you can return the kit within 7 days if you think construction is

UHF Power 
Amplifier
Now a power amplifier for UHF AMATEUR AND CB radio. A very healthy 25 watts 
output from virtually any UHF input (from around 300mW or so.) And that could 
make the difference between being heard and.
The amplifier kit is complete to the last nut and bolt — including the same deluxe 
case used in our UHF amateur transceiver, and its matching power supply. So now 
you can build a matching amplifier too! Cat K-6314

VCR Theft Alarm

Don't let your VCR become the most talked about item 
behind the pub! Build this neat little kit and it will scream 
its head off if anyone tries to make off with your pride and 
joy! Cat K-3423

NOW ONLY $29*5
LED TACHO
Don't spend a fortune buying a tachometer - build your own 
and save! Displays engine speed in an analogue form in an 
illuminated row of LED's. Instructions included - a great kit! 
Cat K-3240

$245°
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ten you build it yourself!
Earn a 

Fortune! 
(or a few cents)

Build the 

Busker Amp 
Easy-to-build general purpose micro- 
phone/gultar preamp & power amplifier, 
ready to build Into a speaker case for a 
go-anywhere mini pal 
Ideal for the budding buskers in the 
family. Also fantastic for displays, fetes, 
rallies, etc.
Includes components, speaker but we 
leave the case to you (if you want to use 
away from power point you'll also need a 
12V gell cell.
Cat 5-3320

Short form kit 
Does not include case

Stereo Enhancer
Here's a great kit for those on a space budget! If your listening area Is not exactly stereo 
quality, the stereo enhancer will *widen' the sound to make it sound like it's almost 
designed that way!
Complete kit, Including special abs case together with instructions make this one a beautv 
to put together - and even more of a delight to use.
As described In ETI, March 1985.
Cat K-3419

$79"
VCR Sound 
Processor

Controller

s’EÏD

Unless you're lucky enough to have one 
of the new hl fl videos, the sound from 
your VCR is probably pretty pedestrian! 
Now you can give It a lift with this VCR 
Sound Processor!
It includes an effective stereo 
simulator circuit, a 5 band graphic 
equaliser to make up for the crook 
audio and your (probably!) equally 
crook listening room plus noise filtering 
to get rid of tape hiss and other unwanted 
high frequency noise. Cat K-3422

M995

A completely new circuit offering unbel­
ievable smooth control and torque - 
even at very low rpm. Yes, it's even 
better than the previous model! New 
design includes ‘in line' plugs and sockets 
for extra convenience. Suits virtually all 
'universal' (brush type) motors: 
Cat K-3084

$21’5

Ultrasonic 
Movement 
Detector
The problem with 99% of car alarms is 
that they cannot prevent the thief who 
breaks a window and reaches in for the 
goodies. While this kit won't prevent the 
window being broken, it will protect your 
property inside the car. Silent ultrasonic 
rays detect any movement and trigger 
the main alarm systems. Cat K-3251

HÇ95 f

Í
ULTRASONIC MOVEMENT DETECTOR

Negative 
Ion 
Generator
You've heard all about Negative Ion 
Generators and their benefits, now buy 
the kit and find out what it's all about. 
Many commercial units run from the 
mains, but our kit is safe - it runs on 12V 
DC, which also means that you can put 
one in your car! Kit Includes exclusive 
Dick Smith emitter head, power pack 
and tough moulded plastic case.
Cat K-3335

s425°
Stereo TV Decoder
TV sound can be very high quality - especially now it's being transmitted in stereo.
But 99.9% of TV sets can't take advantage of this because they’re only equipped for mono 
sound. And 99.9% of people aren’t willing to get rid of a perfectly good colour telly just to qet 
stereo sound!
Especially when a new stereo colour TV can set you back the best part of a tidy bit!
Here's the Dick Smith Electronics-low-cost-solution.
Cat K-6325

DIC^SMITH

PTY LTD

See page 84 
for store addresses

A962/6.8S
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Aquila remotely piloted 
reconnaissance vehicle

What can the military have in 
common with radio controlled model 
aircraft enthusiasts? The answer lies in 
remotely piloted vehicles (RPVs) which 
can be used to reconnoitre areas which 
would be far too dangerous for manned 
aircraft.

One such RPV is the American 
Aquila (Latin for “eagle”) which has 
been developed by the Lockheed Missiles 
and Space company of California. It is 
constructed of fibreglass, is about 2m in 
length with a wingspan of about 4m, and 
weighs in at approximately 100kg. Its 

two-stroke 19.4kW engine drives a two- 
blade propeller, giving the Aquila a 
cruising speed of 150km/h and a 
maximum speed, in level flight, of 
200km/hour. Maximum endurance is 
approximately three hours.

Both its body and engine size make it 
difficult to detect. Because of its small 
size, it reflects smaller radar signal levels, 
it is harder to spot visually and it is much 
quieter than conventional aircraft.

The Aquila has been designed as a 
recoverable vehicle. It is launched using 
an hydraulic catapult set on a five-tonne 

truck, and recovered by flying the 
vehicle into a vertical ribbon-barrier 
braking system.

Guidance and control are vital for the 
success of the RPV. The Aquila carries 
an on-board navigation computer and an 
inertial package for accurate navigation 
and control of the vehicle. The 
navigation system is linked to a ground- 
based tracking system which periodically 
updates the RPV’s position, thus 
allowing for accurate target location.

The craft contains a fully controllable 
video camera and the image is 
continuously transmitted over a secure 
data link to the ground control station. 
This provides information about possible 
targets, such as enemy weapon systems.

— Brian Dance.

Australia to lobby 
for BMAC satellite 
standard

Australia will be at the meeting of 
the International Radio Consultative 
Committee (CCIR) which will make 
recommendations on world satellite 
transmission standards later this year.

The CCIR as a regulatory body will 
be considering a major report on 
satellite television transmission 
systems. The BMAC system, which 
has been chosen by Australia for 
satellite broadcasting, forms a 
prominent part of this report.

Having adopted BMAC, Australia 

is naturally keen to see the standard 
taken up by other countries as well. 
Work done by the Department of 
Communications in assessing a 
number of systems will give Australia 
a strong argument to present to the 
CCIR in November.

AWA extends 
microcircuit 
design capabilities

Amalgamated Wireless 
(Australasia) Limited has made an 
important software exchange 

agreement with RCA. Along with 
this comes over $ 1.5 million worth of 
new design equipment.

For AWA, the agreement signals a 
major advance in the company’s 
microcircuit design capabilities. The 
software will enable engineers to 
simulate a circuit’s electrical 
performance, thus reducing initial 
design errors and shortening lead 
times.

AWA is confident that custom 
digital integrated circuits represent a 
strong growth area within Australia. 
The RCA agreement, which also 
makes its CMOS digital circuit design 
and simulation tools available, is an 
important step for this growth.
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Electronic ear-tags for cattle
The management of Australia’s beef 

cattle industry could be greatly improved 
by using electronic means to identify 
livestock, according to researchers at 
several Australian universities.

The project, which is funded by the 
Australian Meat and Livestock 
Corporation, arose because of the need 
to improve traditional methods of 
identification.

Dr Michael Yerbury, of Sydney 
University’s Physics Department, is 
contributing to the development of a 
“light gun” which triggers an electronic 
tag attached to the animal’s ear.

The light gun produces a high- 
intensity infrared beam lasting 100 
microseconds. This switches on the 
electronic tag which in turn sends back 
radio waves that are picked up by a 
receiver attached to the gun, decoded 
and displayed on a small screen. The
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The infrared light gun developed by a combined university research team.

Megabit-chip 
from IBM

International Business Machines 
Corporation has announced the 
development of a new extremely small, 
fast one-million-bit computer memory 
chip.

The chip is designed to operate at a 
speed of 80 nanoseconds (billionths of a 
second). Initial samples have operated as 
fast as 60 nanoseconds. With dimensions 
of 5.5 millimetres by 10.5 millimetres, 
the new chip is among the fastest and 
densest megabit chips reported 
anywhere. It is significantly smaller and 

animal can be identified from a distance 
of 30 metres.

Once an animal is identified, 
information about it can be called up on 
a hand-held microcomputer or new 
information added to the record. This 
information can then be transferred to 
the main computer system.

The combined university research 
team were set certain goals in developing 
prototypes. The mechanism had to be 
robust and secure; it had to last over the 
life of an animal (10 years); and it had to 
be relatively cheap ($2 per tag was the 
original target).

Two approaches have been 
considered: attachment to the ear and 
implantation under the skin of an 
electronic device. The latter is less 
developed and perhaps holds some 
interesting prospects for those who can 
imagine the possibilities of 1984-style 
social control.

faster than the megabit chip announced 
by IBM last year.

The new megabit chip stores four 
times as much information in just 
slightly more space than that used by the 
256,000-bit chip now in volume 
production at IBM. IBM announced last 
September that it is using the 256K-bit 
chip in the 3880 disk storage controller 
and in the 4381 model group 3 computer 
system.

Both of IBM’s megabit chip designs 
have been fabricated on existing 
production lines. Perfect chips, in which 
every one of the 1,048,576 memory cells 
operates as intended, have been 
fabricated on each of these lines.

Business Brief
Soundring Pty Ltd (PO Box 154, 

Cammeray, NSW 2062) has been 
appointed sole Australian 
distributor for Lenco Switzerland. 
Lenco manufactures a range of hifi 
and video equipment, including 
turntables, record cleaning kits, and 
a video enhancer.

Australia needs a 
silicon foundry

A senior executive from the IBM 
corporation said that the Federal 
Government should give serious thought 
to funding a silicon chip foundry for 
university educational and academic 
research. The executive, Dr Juri 
Matisoo, was visiting Australia recently 
to review activities at the Joint 
Microelectronics Research Centres 
(JMRCs) at the University of New South 
Wales and the Royal Melbourne 
Institute of Technology, Dr Matisoo said 
that Australia would suffer for the lack 
of such a facility.

Dr Matisoo is the director of 
semiconductor sciences at IBM’s 
Yorktown Heights research centre in the 
US. He believes that “the people who do 
the research here do some excellent 
work, but one area which is not 
particularly well equipped is a facility to 
handle the fabrication and development 
of technology for integrated circuits.

“I think this is one area which the 
Australian Government might support. 
It could be done so that it becomes a 
national resource”, he said. The cost of 
setting up a silicon foundry would be 
between $10 and $50 million, depending 
on the requirements. “Because it’s too 
expensive for an individual university, 
one might consider that the appropriate 
place for that funding to come from 
would be the Government,” Dr Matisoo 
said.

At present, the research team at the 
University of New South Wales is 
involved in the development of silicon 
solar cells and research into chips for 
high speed data transmission equipment 
for Telecom.
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News Highlights

Solar power 
at work 
in the 
coalfields

In Victoria, the State Electricity 
Commission has introduced solar power 
into two of its three open-cut coal mines. 
Solar cell panels supplied by Amtex 
Electronics are being used to power laser 
levelling systems at the Loy Yang and 
Yallourn mines.

The solar panels are mounted in units 
on trailers and supply power equivalent 
to five 12V car batteries per two panel 
unit. The units are used to charge 
batteries which in turn power the 
levelling devices. These guide the 
dredgers during coalface cutting 
operations.

The panels were introduced as a 
solution to the problem of batteries 
constantly going flat on the job.

One of the battery units powered by Amtex 
Electronics solar cell panels.

Aussat may provide 
satellite services to 
south-west Pacific

A proposal by Aussat Pty Ltd to 
modify its third satellite to give it the 
potential to provide communications 
facilities for countries in the south-west 
Pacific, including New Zealand, has 
been approved by the Australian 
Government.

According to an announcement by 
the Minister for Communications, Mr 
Michael Duffy, the question of what 
services would be provided, and when, 
were matters for the countries 
themselves, in consultation with 
Aussat.

The design modification would allow 
three transponders to be switched to 
cover the south-west Pacific.

Depending on overall customer 
demand, the third Aussat satellite could 
be launched as early as mid-1986. 

Originally it was expected that Aussat’s 
capacity to serve the south-west Pacific 
would have been part of the second 
generation of Aussat satellites, timed 
for the early 1990s.

Mr Duffy said it was traditional for 
Australia to co-operate with South 
Pacific nations in telecommunications 
matters and the Aussat decision 
demonstrated its willingness to 
continue to do so. It was possible that 
Australian industry could benefit from 
the provision of such services.

Apart from NZ, countries that could 
avail themselves of the potential 
offered by the Government’s decision 
included Fiji, Western Samoa, Tonga, 
Vanuatu, the Solomons, Papua New 
Guinea, the Cook Islands, Kiribati, 
Tuvalu, Federated States of 
Micronesia, Nauru, Tokalau and Niue.

NASA antenna for 
University of 
Tasmania

The 26-metre antenna located at the 
Orroral Valley Tracking Station has been 
donated to the University of Tasmania, 
according to the Department of Science 
and Technology.

The antenna had been used to track a 
variety of US spacecraft, including 
Skylab and the Space Shuttle. It will now 
be used by the University’s Physics 
Department as part of its teaching and 
research activities.

One of its planned uses is in 
conjunction with the Australia Telescope, 
now under construction for Australia’s 
bicentenary. According to researchers, 
the addition of the new 26m antenna at 
Hobart will significantly improve the 
performance of this telescope.

The antenna will also be available for 
Very Long Baseline Interferometry in 
conjunction with other suitable 
instruments. This will assist in 
geodynamics and geophysical research 
by obtaining more accurate 
measurements of the Earth’s surface.
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AT LAST!
A BUDGET PRICED 19 INCH RACK SYSTEM

ZIP-RACK 19A is the basic rack system for your 19 inch 
rack mounting equipment, kits & PCB sub-racks.

ATTRACTIVE 
ANODISED 
ALUMINIUM 
FINISH

STANDARD 
FRONT FACE 
MOUNTING 
FORMAT

FAST
EASY 
KIT 
ASSEMBLY

THREE 
STANDARD 
RACK SIZES

Advance Australia

SIZE
6 RU

12 RU
18 RU

KIT No.
19-111
19-112
19-113

1 Rack Unit (RU) Panel 
is 44.5 mm high (1% in.) 
ALL RACKS ARE 
358 mm DEEP.

KIT CONTENTS
★ 12 Frame Sections
★ 4 Top Corners
★ 4 Lower Corners
★ 12 Clip-in M6 Nuts*
★ 12 M6 Screws*
★ 1 Pack of 'Pop' 

Rivets
★ 1 P&N Drill
★ Simple, easy to 

follow instructions

* For equipment mounting

ZIP-RACK 19 IS 
DESIGNED AND 
MANUFACTURED 
IN AUSTRALIA

ASSEMBLY
Tools required: Small rubber mallet; electric hand drill; hand rivet tool. 
Twelve lengths of hollow extrusion are interlocked using eight plastic corner 
pieces. The plastic corners are inserted into the hollow sections using a 
small rubber mallet. This assembly is then made permanent by drilling and 
pop riveting each corner with drill (3.2 dia.) & pop rivets supplied with kit. 
No spanners, screws, nuts or washers. Just a clean fast fit.

BY
AUTOTRON AUSTRALIA
PO Box 202,
Glen Waverley, 3150, 
Victoria, Australia.
Telex 38433
Telephone (03) 763 6423

NSW: CONTACT YOUR LOCAL JAYCAR STORE
FOR THEIR CUSTOMISED ZIP-RACK 19J

VIC: ACTIVE ELECTRONICS: MELBOURNE (03) 602-3282
SPRINGVALE (03) 547-1046

W.A.: ATKINS CARLYLE: (09) 321-0101

LOCAL & OVERSEAS DISTRIBUTORS ENQUIRIES WELCOME
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ACTIVE
W ELECTRONICS

289 LATROBE STREET, MELBOURNE 3000 PH. (03) 602 3499 o
887 SPRINGVALE ROAD, SPRINGVALE 3171 PH. (03) 547 1046

8.30am - 5.30pm MON-THURS 8.30am — 8.00pm FRIDAYS 9am-12noon SATURDAY
ALL YOU HAVE EVER WANTED IN AN ELECTRONIC STORE - AND MORE!

SPRINGVALE SUPER STORE
NOW OPEN!

CHECK THESE 2 GREAT LOCATIONS

CHINON 3/2" S.S D.D 40 TRACK F351 (250K) $149
CHINON 5'/4w S.S D.D 40 TRACK F051 (250K) $149
CHINON 5'/4" D.S D.D 40 TRACK F052 (SOOK) $195
MITSUBISHI 5%" D.S D.D 40 TRACK M4851 (500K) $215
MITSUBISHI 5/4" 80 TRACK M4853 1 MEG $260
MITSUBISHI 5'/4" D.SH.D 77 TRACK M4854 1.6 MEG $350
MITSUBISHI 5’A" D.SH.D 77 TRACK M4855 2 MEG $385

MAIL ORDERS LA TROBE ST. STORE ONLY



ACTIVE
I ELECTRONICS

289 LATROBE STREEL MELBOURNE 3000 PH. (031 602 3499
887 SPRINGVALE ROAD, SPRINGVALE 3171 PH. (03) 547 1046

8.30am - 5.30pm MON-THURS 8.30am - 8.00pm FRIDAYS 9am-12noon SATURDAY 
ALL YOU HAVE EVER WANTED IN AN ELECTRONIC STORE - AND MORE!

NOW AVAILABLE 
DO IT YOURSELF 

BURGLAR 
ALARM KIT

AUSTRALIAN MADE

COMES IN CARRYING CASE.

■■MM

PROTECTS YOUR HOME, 
OFFICE & FACTORY.

TOP BRAND 
MITSUBISHI 
MONITORS

GREEN AMBER
NV1290 x NV1290 x

$210 $215

CHECK OUR SEMICONDUCTOR 
PRICES - YOU WON'T DO BETTER 

(JUST PART OF OUR LARGE IN-STORE RANGE)

ACTIVE - JUST ABOUT EVERYTHING ELECTRONIC



Letters to 
the editor

More
on engineers

I have been reading the corres­
pondence you have received on your 
August ’84 editorial. I do not remember 
this particular editorial as I retain — for 
a while — only those issues which have a 
particular interest to me. Had 1 retained 
them all since R & H days there would 
be no room in the garage for my car!

It is apparent that your “applicants” 
were required (among other things) to 
explain the working of a “superhet” (?). 
In my view any electrical engineer who 
could not answer that one is not worth 
any consideration — irrespective of what 
the other questions were!

I am not altogether sure that your 
comparison to mechanical engineers (re 
two stroke engines) is valid. Nevertheless 
I have no sympathy with such people as 
Mr P. Stewart, who rubbished you on 
that account.

B. M. Ferguson, 
Glenroy, Vic.

In praise of 
Electronics Australia

1 have only been reading your 
magazine for five months so I am a 
newcomer to the ranks of your 
readership. You may rest assured that I 
will be a faithful reader for many years to 
come. I am very impressed with the high 
standard of the articles, reviews, projects 
and general news which appear in your 
magazine.

Omissions from 
stations list

I wish to draw attention to a 
number of broadcasting stations not 
included in your list in the March 
1985 edition.

These are the community radio 
stations for the print handicapped and 
include 2RPH in Sydney and 3RPH 
Melbourne, both on 1629KHz. I 
understand that Brisbane and Hobart 
have similar stations.

According to a spokesperson at 
3RPH all have been on air for more

I have read with great interest the 
correspondence on the subject of 
engineers. I have found it particularly 
enlightening as I am a first year 
electronics engineering student at 
RMIT. You have again given me much 
to think about as I begin my formal 
education in electronics engineering.

P. Campbell, 
Hawthorn, Vic.

Still more 
on engineers

As one who has both qualified and 
earnt a living as an electronics technician 
and engineer, may I offer the following 
toward your debate.

Integrated circuit technology enables 
technicians to develop sophisticated 
electronic modules for discrete functions. 
However, it requires an experienced 
engineer to successfully integrate 
discrete modules into reliable operational 
systems.

Ignorant, lazy engineers are no more 
numerous than similarly disposed 
technicians. Arrogant engineers and 
technicians are the greatest problem. 
Fortunately, they are not numerous.

As with politicians, a nation gets the 
engineers it deserves and regrettably 
Australia is doing badly. It is training, on 
a pro-rata basis, fewer engineers (in all 
disciplines) than most European and 
some Asian countries, eg, Japan, South 
Korea, Taiwan and Singapore. The 
situation is even worse when one 
considers that nearly 20% of engineering

than 12 months. At least one large 
daily newspaper publishes a complete 
program for 3RPH and it can also be 
obtained in braille from 3RPH.

R. Ridgway, 
Frankston, Vic

The omissions are unfortunate but 
the list was compiled using the latest 
available information from the 
Department of Communications. In 
fact we even made a point of 
phoning the DOC to ask for an up­
date just before publication. Thanks 
for bringing the omissions to our 
attention. 

places in our tertiary institutions are 
occupied by assisted overseas students.

Considering the nation depends upon 
graduate engineers, one can start feeling 
concerned about our prospects of 
sustaining economic growth at a 
desirable rate. Engineering is the greatest 
employment multiplier in any economy.

For the answer to our national neglect 
of the profession, your readers may care 
to check the backgrounds of the 100 top 
leaders in business, public service, 
industry and politics; “Whose Who” will 
do as a reference. With few exceptions 
they will be found to have qualifications 
in accounting, economics, law, medicine 
or psychology. Engineering is not 
fashionable amongst the upwardly 
mobile.

One of the sad features of 
engineering training in Australia is the 
general lack of preparation for the 
management role. Far too often we find 
good professional engineers becoming 
amateur managers following promotion.

K. B. Flynn, 
Aranda, ACT

Breakdown voltage 
test jig

I refer to the February 1985 issue, 
page 70. Mr Dance states that the 
voltmeter reads the zener “breakdown” 
voltage. Wrong! The voltmeter is shown 
across the “junction under test” and 
VR1 (IkQ). The meter should be across 
the junction under test.

Mr Dance’s explanation as to how his 
circuit works is also somewhat muddled. 
This is due to his fairly obvious belief 
that current flows into his circuit out of 
the positive rail. His statement that Q2 
current “robs QI of base current” is 
positively juvenile.

In fact Q I cannot pass any current at 
all unless its emitter is negative with 
respect to its base (leakage current of 
both transistors, particularly Q2 Iceo, is 
disregarded). The emitter of QI is, 
indeed, connected to the negative rail via 
the mA meter, the junction, the 
voltmeter and VR1. So, provided the 
“junction” is not open-circuited, QI will 
conduct.

With the junction fused (shorted) the 
voltmeter merely reads the voltage across 
VR1. With an open junction, the only 
current flowing in QI is through the 
voltmeter. There is no voltage across 
VR1 and thus no Q2 current.

Assuming a normal junction, there are 
two basic ways of explaining Mr Dance’s 
circuit. The simplest method is to regard 
Q2 as a variable resistance in series with 
RI.

(a) with Q2 a “high R” (zero base
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Much more 
on engineers

I have been reading the engineers’ 
debate, and I agree that it has been a bit 
one-sided. There have been far more 
engineers sticking up for each other than 
those defending your point of view. 
Although I am only a hobbyist and have 
no technical qualifications, I am no 
dumbo and I can see your point of view.

Thank God doctors don’t have the 
same point of view as those engineers. 
Can you imagine a doctor, or for that 
matter a nurse, suddenly stopping in the 
middle of the operation to have a few 
hours study so he can brush up on what 
he is not sure about.

Given that background, I sat down 
again and tried to answer the five 
questions you asked your applicants. I 
could answer Question 1 on the superhet 
receiver fully, and without any problems. 
Question 2 on the complementary 
symmetry amplifier was a different 
matter. While I can answer in general 
terms, it’s obvious that I don’t have the 
depth of knowledge to answer it 
properly.

For Question 3, I could give a 
reasonable explanation of how a phase 
lock loop works, but I would be lost on 
the fine detail of designing the filters and 
selecting the loop constants. Similarly, I 
could describe the Schmitt trigger in 
Question 4, but I had to think for a long 
time before I realised what you meant by 
a three gate oscillator.

In Question 5,1 could describe how a 
multiplex seven-segment display works, 
and give it’s advantages. However, I 
couldn’t say for certain why LCDs are 
not multiplexed.

On the face of it, and in view of your 
remarks, I wouldn’t qualify for a job with 
Electronics Australia, and I shouldn’t be 
calling myself an engineer. So why can’t 
I answer your five questions? Perhaps, 
more importantly, why couldn’t your 
applicants answer the questions?

Firstly, I think you made an 
unwarranted assumption in your 
editorial. You said that by selecting 
recently qualified engineers, or those 
part way through their courses, you 
would be hiring people who are right on 
top of the latest developments in 
technology. The only engineers who 
have that sort of knowledge are those 

who have been working for some years 
in the particular technology.

As other writers have pointed out, the 
student has a very big work load, and 
can’t afford the time to learn about any 
new technology to great depth. In 
addition, course content is set well before 
the start of each year, usually in 
conjunction with other bodies, so it is 
unlikely that the syllabus will be changed 
during a year to include material on new 
technologies. It’s more often the case 
that a new technology has been 
introduced, and in regular commercial 
use, well before it appears in a course.

Secondly comes the question “What 
sort of engineer do you really need?” — 
Note that I said what do you need, not 
what did you advertise for. Do you need 
a hobbiest, a graduate engineer or an 
experienced engineer? Anyone who 
believes that the three are inter­
changeable, or that a graduate engineer 
has the knowledge and experience to 
design many of your projects and 
produce a satisfactory result quickly and 
economically is in for a nasty shock.

I remember applying for a position a 
couple of years after graduating, only to 
be told by the selection committee that I 
was only a journeyman, and that they 
were looking for a master mechanic. They 
were quite right of course. Graduation 
means that you have absorbed sufficient 
information to be able to convince the 
examiners to let you loose into the world. 
But that is only the first phase of an 
engineer’s training. The next, and most 
important phase is to learn how to apply 
the knowledge already gained to 
practical problems.

This is perhaps the most important 
phase in an engineer’s training, and can 
make or break his future career. In fact it 
is so important that learned Institutions 
such as the IEE (UK) used to insist that it 
be carried out under the direct 
supervision and guidance of one of their 
qualified members. The Australian 
Institutions were not so demanding, but 
still regard it as a critical portion of the 
training. That is why they have had the 
two classes of membership, “Graduate” 
and “Member”.

It is unrealistic to expect an 
undergraduate, or a recent graduate to 
carry out design work quickly and 
efficiently. Remember that they are still 
learning, and if there is no experienced 
engineer to guide them, they are going to 

learn by making mistakes.
Perhaps what you really need is to 

employ an experienced engineer. That 
means one who gained his experience in 
those fields you want to write about. He 
should also be able to design equipment 
that can be put together from average 
commercially available components, and 
still meet the design specifications 
without having to specially select one 
transistor or other component from a 
batch. He should know about printed 
circuit layout, and in particular, the 
layout rules for power supply rails for 
digital circuits. He must know how to 
design a piece of equipment that will 
work the first time without a lot of cut 
and try. He must know how to design 
test points into a circuit, and how to go 
about cost efficient designs.

Certainly such an engineer will cost 
you much more per hour than an 
undergraduate or recent graduate. But 
he will also produce much more per hour 
than the other two, and the overall cost 
per job will be less, with fewer missed 
deadlines. In fact you will end up saving 
money.

Now, why couldn’t I answer all your 
questions? Simple. In all my years of 
experience, I have never had to design or 
make a detailed assessment of the design 
for a complementary symmetry 
amplifier, a phase-lock loop, nor a liquid 
crystal display. With so much else to 
learn, I haven’t had time to study any of 
these in detail. I would be surprised if 
many of your applicants would have had 
the time or opportunity to gain the 
practical experience needed to answer 
your questions confidently. As for the 
average reader of EA, how long has it 
been since you published sufficiently 
detailed articles to allow them to answer 
your five questions properly?

Finally, you ask what is wrong with 
engineers that they don’t take an active 
interest in electronics. Why should they? 
How many professionals do you know in 
other professions that take an active 
interest outside office hours, and whose 
work is the same as their hobby? Why 
shouldn’t engineers go home and relax, 
take up sport, read about other topics, or 
enjoy being with their families. What is 
so special about electronics that 
engineers should devote their whole life 
to it?

A. M. Fowler, MIE Aust, 
North Balwyn, Vic.

voltage), Qi’s forward base voltage and 
collector current will both be high.

(b) with Q2 a “low R” (maximum 
available positive Q2 base voltage), QI 
forward base voltage and collector 
current will both be low.

There are other considerations, caused 

by varying QI current varying the VR1 
voltage. Quite probably it’s enough to 
say that Mr Dance’s circuit reminds me 
of a dog chasing its own tail.

With the voltmeter connected across 
the junction the reading might at some 
point remain steady. This could be 

assumed to be the zener voltage 
(irrespective of current change).

There is a better way and I enclose a 
circuit of my own zener/diode tester (to 
be published).

B. M. Ferguson, 
Glenroy, Vic
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JAYCAR- 'OUR NO.1 STORE FOR GREAT
Because of the devalued Australian Dollar we have sourced some Aussie manufactured items that are outstanding 
value for money! Check the ‘AussieMade" logo in our ads for locally made goods at great prices! Remember!

Aussie made goods means your precious dollar stays here!

JAYCAR JVE-1 VIDEO 
DETAIL ENHANCER

(For technical details see page 15 of our catalogue or send SAE). 
This is made in Australia exclusively for Jaycar. It was designed at a 
well-known Australian University. It was designed with Australian 
standard video systems in mind and beats the pants off some 
expensive imports!

(Power adaptor Cat. MP-3020 only $9.95 extra) 

Cat. av-65oi ONLY $69.95

Va" (6mm) BRASS 
Clearance Spacers

Bulk packs - from as low as 6C each!
We are pleased to announce that we are having these MADE IN 
AUSTRALIA. They are high quality, natural brass finish and will 
allow a 4BAscrewto pass through with clearance. They are !4" dia. 
as well.

YOU CAN BUY THEM FROM US IN PACKS OF:
8 Cat. HP-0860 $ 0.95

TOO Cat. HP-0870 $ 8.50
500 Cat. HP-0871 $30.00

MAIL ORDER HOTLINE
To save you time (and therefore money) we have installed a 
special HOTLINE direct to the inner workings of our mail order 
dept. This saves you from going through our Head Office 
switchboard! If you wish to place an order, enquire about an order 
or simply check for more information, call:

(02) 646 1300

at last! An Economical
RACK CABINET 

MOUNTING SYSTEMI!
This fully Australian-made product we believe will become one of 
our hottest selling items!
It has taken an Aussie manufacturer to come up with the world's 
first low cost rack mounting system especially for the budget­
conscious home constructor!
The rack mounting system basically consists of specially designed 
aluminium-extruded frames. Moulded plastic comer and feet 
pieces connect the extrusions together to form a rigid frame. No 
spanners, screwdrivers are needed but the use of a rubber or 
wooden mallet is advised to securely fit together the self-aligning 
pieces. When assembled the frame can be further strengthened 
with pop rivets. The system is supplied in knocked-down (kit) form 
to keep costs and freight down Assembly takes around 20 
minutes and instructions are supplied. In keeping with the low- 
cost philosophy, side and top panels are not included. Any 
reasonably competent reader should be able to fashion wooden 
or metal panels to suit. (Edge finish is not necessary as the panels 
recess into the frame). Jaycar will have special side panel sets 
available shortly however. Please watch our ads for further details.

THE RACK IS AVAILABLE IN 3 SIZES
G, 12 ana 18 rack unit

(One rack unit is 44.5mm or l%").
Each kit comprises: ★ 12 frame pieces, including 2 pieces with 
pre-punched holes for front panel mounting. Natural anodised 
finish. (You can use the rack back-to-front to mount non-standard 
racks) ★ 4 top comers (black) ★ 4 bottom comers (black) ★ 4 x 
dip-in M-6 nuts (for mounting your equipment) ★ 4 x M-6 Phillips 
head mounting screws ★ easy to follow instructions.
But the best part about this exciting concept is THE PRICE1

ONLY
Cat. HR-5310 6 rack frame $ gg 
Cat. HR-5320 12 RACK FRAME $119 
Cat. HR-5330 1 s rack prame $ 139

Extra M-6 captive nuts (Pack of 12)
Cat. HP-0640 $4.95

Extra M-6 x 16mm plated Phillips head mounting screws 
(pack of 12)

Cat. HP-0645 $2.95

( GREAT NEW 
PRODUCTS!!!

Our ongoing product development brings you unique 
new products every month!
pen Plugs Yellow and white covers. They match red 
and black for identification of stereo input/output leads.

1-9 10+

coaxial Ctible Joiner Now you canjoin 
3C2V, RG59, RG58, 5C2V coaxial cables together WITHOUT 
SOLDER with this nifty cable joiner!

Cat. PS-0618 ONLY $1.50

Cat. PP-0240 RED $0.45
Cat. PP-0242 BLACK $0.45

Cat. PP-0243 YELLOW $0.45
Cat. PP-0244 WHITE $0.45

$0.40 
$0.40 
$0.40 
$0.40

soia er I ess BNC line plug This enables 
you to terminate coax in the field without a soldering iron! Reliable 
screw connection withstands flexing.

Cat. PP-0652 ONLY $2.75

5 pin DIN plug 270° pread
plugs are used in computer and some video 
Shielded backshell

Cat. PP-0305 $0.90

of pins. These
applications.

1-9 10+
$0.82

Electricity Authority 
approved PuseholOert At Last' a sag 
240V 10A fuseholder that is approved but at a reasonable price!Iinnrmml Nn fnr mantrfarturpr«;(Approval No. CS2929). Ideal for manufacturers.

Cat. SZ-2025 ONLY $3.95

Blue Strobe Plusher 12 irws unit has 
a magnetic base and is fitted with 4 metres of cable terminating in 
a cigarette lighter plug. Ideal for car alarms or fitted to a siren cover 
to bring visual attention to a theft.

Cat. LA-5105

ONLY 
$32.50

nt Last! n car 12U cigarette 
lighter SOCKET! A panel mount source of 12V 
for cars, boats, planes. You even can plug a cigarette lighter into it!

Cat. PS-2002 ONLY $4.50

NEW! Gel-cell Battery Charger 
Specifically for charging Gel-cells with lA" quick connect tabs on 
them. 240V AC to 12V DC @ 300mA ensures fast charge!

Cat MB-3506ONLY $10.95

A VTEK MULTIMODEMS
State-of-the-art multimodem - has the following data standards CCITT 
V2l & V.23, BELL 103 & 202 - Data rates 300. 600 & 1200 BPS - 
Backward channel 75 BPS in conjunction with 1200 BPS Computer 
interface CCITT V 24 (RS232C) • Power requirements 240V AC 3 watts 
Talk to the world with this fine Multimodem
Cat XC-4820

INCLUDES PHONE 

$349.00 
MiniModem

★ 300 Baud full duplex ★ Answer/originate ★ Plugs straight n 
(hardware phone ★ Superior VLSI chip performance (identical to 
Multimodem) ★ Telecom approval C84/37/H73
Cat XC 4825

ONLY §199.00
INCLUDES PHONE

FREE CATALOGUE
Ask for a FREE COPY of our 1985 Engineering Catalogue or 

send large SAE with 50« stamp.

NEW! longer tvplug-to-socket 
Ply leans (75 ohm)

Cat. AV-6580 1.8 metre Plug-to-Plug $3.20
Cat. AV-6582 1.8 metre Plug-to-Socket $3. A 5

Cat. AV-6584 4.5 metre Plug-to-Plug $0.95
NEW! Cat. AV-6585 4.5 metre Plug-to-Socket $5.95

Cat. AV-6586 10 metre Plug-to-Plug $9.75
NEW! Cat. AV-6587 10 metre Plug-to-Socket $10.95

MOTOROLA
PIEZO TWEETER bapgaini

Quite frankly we were staggered when an importer came to us 
with his dilemma. We couldn't believe our ears when we were told 
the price of the genuine US-made Motorola brand KSN-1071 high 
performance tweeter. "With such a strong US dollar'" they said the 
price we offer to you is far below our current replacement cost. 
This HI-FI high power tweeter is a surface mount, controlled 
dispersion line source unit that is fitted with its own grille panels. 
The use ofhigh temperature materials in its construction enables it 
to be used in automotive applications. Two piezo elements 
provide a wide (90°) dispersion horizontally with a narrow 30' 
dispersion vertically. Sensitivity is 98dB @ 2-8V@ Vim. Frequency 
response easily goes out to 40kHz but this can be limited with 
external passive components if necessary. A comprehensive data 
sheet is supplied, which includes frequency response graph, 
specs, mounting details etc.
The KSN-1071 normally sells for a very reasonable $24.00 
each (pre devaluation). While stocks last, this unit is available from 
jaycar for the ridiculously low price o($ 12.95 OOCHI That's 
right! A high quality, high power HI FI tweeter for a pittance! 
HURRY
Cat. CT-1918

ONLY $12.95 each
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PRODUCTS AT ^RE/ PRICES!!
SCOOP PURCHASE! 

sf^ENS
Universal voltage tester with LED indicator 

The Siemens "UNISPANN' voltage probe has been around for 
some time now. You can determine the presence of AC or DC 
voltages safely anywhere with this quality probe. It will even tell 
you which AC mains conductor is active and works from 6-500V 
AC or DC. It also shows DC polarity.
Normally these units are very expensive but a Jaycar SCOOP 
PURCHASE brings them to you at a great price'

WHILE STOCKS LAST - AN INCREDIBLE BARGAIN
Cat. QT-2220

NEW! BY POPULAR DEMAND!
verminex Transonic v

Ultrasonic Pest 
Repeller

Everything that we have said about the Verminex domestic unit 
except that it is for commercial applications'
★ Sturdv metal cabinet
★ 3 selectable pitch and loudness settings to optimise for 

particular problems
★ Low power consumption
★ 14 day satisfaction guarantee
★ Includes AC mains adaptor
Cat. YS5510

minin'] [ÿ|
ULTRASONIC PEST REPELLER
Which of these do you need to get nd oP Mice, blowflies, birds, spiders, bats. rats, cockroaches, flies, moths or fleas7 The Verminex ultrasonic insect/pest 
repeller creates a sonic environment which is totally hostile to the creatures mentioned

TELEPHONE EXTENSION LE/Il HOBf DOES IT 1NORKT The environment is relatively devoid of ultrasonic sounds. Evolution has not had a compelling reason to
protect non-acoustic sensory mechanisms from ultrasonic stimulation. By subjecting an insect or rodent to a high level ultrasonic soundwave of a 
■ i *u~ bch?”? in a typical fashion. The pest becomes disoriented, lethargic and bewildered The natural reaction is to
escape from the sound-affected area The sonic pattern is the secret and this pattern is a combination of scores of frequencies mixed together The pattern 

. was developed by Professor J.L Stewart the man who invented the Bionic ear It works!
_ $9.95 ' Like us. you would be skeptical at first that this would work. Our first reaction was. If they are so good why haven't we heard about them before7'' or

________  iwin tAi. ieau Surely a product like this - if it was any good - would have been around years ago There have been ultrasonic repellers around but none of them have the 
15m wind uo reel S 12 95 patented soundwave pattern of the Verminex. We have on our file, many letters of testimony to the fact that the Verminex is effective The letters are from

H SAVE. ¡(Australian Universities. Animal Husbandry research institutions, commercial Piggeries, restaurants etc. Many of them had several pest problems'
-----------W10“ UP reel > • Your pest problems may not be as bad but it may still be a nuisance, which is why the domestic Verminex was developed. We are so confident of the

Ourpurchasingguyisa"bunny"andnowwe'vegotthem 
coming out of our ears! SA VE HEAPS while we are in this pa"cm the 7“,ure ‘»«“«J.0
dilemma!
YT-6010____ 5m Ext. lead
YT-6012
YT-6013
YT-6014

lOm Ext. lead $12.05

Verminex units' effectiveness, we make the following offer

☆ SAVEHEAPS Buy the Verminex from us and use it for up to 14 days (21 days for mail order customers) If you are not happy with the product after using it as directed, 
return it to us in a clean, original condition and we will refund your money in full" (Less post/packing) What have you got to lose?
The Verminex covers an area of2000 sq.ft (uninterrupted) and is not cheap But if the idea of dangerous chemicals, sprays, baits etc worries you it's a great 
solution. It is supplied with a 240V plug pack but can be battery powered.
Cat. YS-5500 * M MM

WHAT HAYE YOU COT TO LOSE EXCEPT THE BUGS!

BLANK PCB - BARGAIN 
OF THE CENTURY

We have secured massive stocks of high quality copper-dad PCB 
material in both single and double sided versions Jaycar has NEVER 
had the opportunity to sell material at anything NEAR this price before 
We suggest that you stock up NOW as we doubt that we will EVER be 
able to repeat this bargain ^RER f

Blank single sided board. Phenolic base Dimensions approximately 
350mm (14 ") x 330mm (13").
Cat HP 9508 Limit 2 sheets per customer

May Only $3.95
(Normally $5.95) SAVE $3.00

Blank. single sided board. Fibreglass base Dimensions 350 x 330mm

Cai. hp-9510 May Only $4.95
(Normally $B.S5) ’SM ve $4.00

Blank, double sided board. Fibreglass base Dimensions 300mm (12 ") 
x 300mm (12")

Limit 4 sheets/customer

cat. HP-9520 May Only $5.95 
(Normally $ 12.95) ’ sn $5.00

Note that the normal price is based on 300mm square sheets and not 
this larger size • an even greater saving'

FM TRANSMITTER MODULE
FEATURES:
★ Ultra low noise output (—60dB or better attainable with suitable 

tuner)
★ Excellent frequency stability
★ NOT a kit • ready for immediate use
★ Connections required; (A) Power supply or battery (B) Antenna (C) 

Audio input
★ Full instructions supplied
★ Suits any application where a stable low noise FM link is required 
SPECIFICATIONS
• Frequency 88 108MHz
• Useable range 50 metres
• Supply - 6 to 9V @ 20mA
• Input sensitivity - adjustable - max 30mV
• Pre-emphasis 50us standard
• Dimensions 90 x 22 x 15mm (approx)
Cat. DT-5450

12V DC powered
Small 4Wx 2" x 114"
Double sensor
Computerised OC to lower failure rate

MULTIMETER "PIN PLUGS" to
EZ HOOKS - Great multimeter probes that will fit the 2mm 
diameter pin tip sockets of your multimeter (NOT "banana type 
sockets)
Cat WT-5314

Built-in test lamp
Tamper switch included
Alarm output SPST 30V DC @ 1A

Normally $3.95/set 
this month$1.50 

WHACKOt Only 430 available. Hurry!

Erase your EPROMs quickly and safely Ibis unit is the cost-effective 
solution to your problems It will erase up to 9 x 24 pin devices in 
complete safety, in about 40 minutes for 9 chips (less for less chips).

Erase up to 9 chips at a time
Chip drawer has conductive foam pad 
Mains powered
High UV intensity at chip surface 
ensures thorough erase
Engineered to prevent UV exposure
Long life UV tube
Dimensions 217 x 80 x 68mm
Weight 670 grams

Cat XE-4950

ONLY $B9.so
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Electronics in scientific instruments

at the
x-ray spectrometer
One of the most invaluable instruments ever 
developed for the mining industry is the x-ray 
spectrometer. Here we take a look at how the 
instrument works.

by A. B. HOLLEBON

In the eyes of many people the main 
use of x-rays is for medical purposes, 
such as the examination of broken 
bones, or for engineering purposes such 
as the examination of welds in high 
pressure pipelines. However, this form of 
radiation is also very widely used to 
investigate the composition and 
structure of materials and even the very 
structure of atoms and molecules 
themselves.

One of the most widely used of these 
techniques is x-ray fluorescence 
spectrometry in which a powerful beam 
of x-rays is used to excite a sample of 
material and so cause it to emit 
fluorescent x-rays of its own. An 
examination of the wavelengths and 
intensities of this emitted radiation then 
allows a complete chemical analysis of 

The Quantum Theory
The basis of the quantum theory was laid down by the German physicist 

Max Karl Ernst Planck in 1900. The theory indicates that radiation from a 
body travels in the form of "energy packets” called quanta or photons. 
These quanta possess the properties of both wave motions and of particles, 
and the energy of one quantum is equal to its frequency multiplied by a 
number known as Planck’s constant.

When energy is emitted or absorbed by a body, the total amount of energy 
involved is always a whole number of quanta. It is impossible to have a 
process which involves fractions of one quantum.

In the case of the x-ray spectrometer described in the accompanying 
article, the first part of the instrument which splits the radiation into its 
individual wavelengths makes use of the wave-like properties of the x-ray 
quanta. However in the measurement part of the instrument, the operation of 
the counters makes the quanta appear to behave as particles. The apparent 
discrepancy between these two types of behaviour is resolved if the 
quantum is pictured as a small "packet” of waves travelling as a distinct 
entity.

the sample to be made without in any 
way altering or destroying the original 
sample.

How it works
The complete instrument consists of 

several separate stages, each performing 
separate tasks under the control of a 
central programming unit.

The first step in the process is the 
generation of a powerful x-ray beam 
which is used to excite the sample. This 
is followed by a system which splits the 
radiation emitted by the sample into 
individual wavelengths. In the majority 
of instruments these wavelengths are 
then measured one at a time by a single 
measuring system. The results are then 
printed out directly or may be fed to a 
computer for further processing 

depending on the type of work being 
carried out.

X-rays to excite the sample are 
generated in a conventional x-ray tube. 
This is essentially a large vacuum tube 
diode. The filament is heated by a 
current from a transformer in order to 
emit a copious supply of electrons, and a 
potential of up to about 100,000V is 
applied across the tube in order to 
accelerate the electrons towards the 
anode. When these electrons collide with 
the anode they suffer a very rapid 
deceleration and give up part of their 
energy in the form of x-rays.

These x-rays then pass out of the tube 
through the thin beryllium window. 
Only a very small part of the energy of 
the electrons appears as x-rays and the 
remainder appears as neat in the anode. 
As much as two or three kilowatts of 
heat may be generated in this way and 
this heat has to be removed by 
circulating water through the anode.

The sample to be analysed is placed as 
close as possible to the x-ray tube 
window so that the maximum possible 
radiation intensity illuminates the 
surface of the sample. Under these 
conditions the sample emits x-rays of its 
own and this radiation is passed on to the 
spectrometer for separation and 
measurement.

Secondary x-rays
Every atom in the sample consists of a 

central nucleus which is positively 
charged, surrounded by a number of 
negatively charged electrons which move 
in fixed orbits or energy levels, as shown 
in Fig. 1. When an x-ray quantum 
collides with an atom it is capable, under 
certain conditions, of raising an electron 
from its normal orbit to one of a higher 
level.

However an atom in this state is 
unstable and the electron quickly falls 
back to its original level. As it does it 
releases the extra energy which it had in 
the higher orbit in the form of an x-ray 
quantum. The wavelength of this 
quantum is inversely proportional to the 
amount of energy released.

16 ELECTRONICS Australia, June, 1985



The energy levels in the atom are 
different for every chemical element and, 
therefore, an examination of the 
wavelengths in the radiation emitted by 
the sample indicates which elements are 
present in that sample. Also the total 
amount of radiation of a particular 
wavelength leaving the sample is 
proportional to the percentage of that 
element in the sample. It is therefore 
possible to identify which elements are 
present, and to estimate their 
concentrations, by identifying the 
wavelengths and measuring their 
intensities.

A typical x-ray spectrometer therefore 
consists of an x-ray tube to excite the 
sample, a system to separate the emitted 
radiation into individual wavelengths, 
and a system to measure the intensity of 
the wavelengths. Such an instrument is 
known as a wavelength dispersive 
spectrometer. An alternative approach, 
known as energy dispersion, separates 
the x-ray quanta on the basis of their 
energy. However the wavelength 
dispersive method is the most widely 
used and is the type described in this 
article.

Wavelength dispersion
The wavelength dispersion system 

depends on the properties of crystals and 
the fact that the atoms in any crystal are 
arranged in a regular pattern. For our 
purpose these atoms may be pictured as 
being arranged in a series of layers lying 
parallel to the surface. If a beam of x-rays 
is allowed to fall on to the surface of the 
crystal it will be reflected in a manner 
somewhat similar to the reflection of a 
beam of light. This means that the 
reflected beam will leave the crystal at 
the same angle that the incident beam 
met it as shown in Fig. 2.

However only a small fraction of the 
original beam is reflected at the surface 
of the crystal. The remainder penetrates 
the crystal and is reflected at the various 
layers of the atoms within the crystal. 
The beam leaving the crystal is therefore 
the combined reflections from all the 
crystal layers. If all of these reflected 
waves are in phase their effect will be 
additive and a strong beam will result. 
On the other hand if they are out of 
phase, cancellation will occur and there 
will be no reflected beam.

For a given x-ray wavelength and a 
given crystal, reflection occurs only at 
particular angles and these angles are 
predictable by means of the Bragg 
equation.

nX = 2d sin 0 
where n may be any whole number, X is 
the wavelength, d is the distance 
between the atomic layers in the crystal 
and 0 is the angle at which the x-ray 
beam meets the crystal.

The complete spectrometer is

A Philips PW1400 spectrometer fitted with an automatic 6-position sample loader and outnut 
nnnfpr

therefore arranged as shown in Fig. 3 
Fluorescent radiation leaving the sample 
passes through the primary collimator 
which consists of a series of closely 
spaced parallel metallic plates. This 
collimator produces a parallel x-ray beam 
which is then allowed to fall on the 
crystal. In order to examine the whole 
range of wavelengths which may be 
present, the crystal is slowly rotated so 
that the angle 0 is gradually increased.

Reflected radiation leaving the crystal 
passes through the secondary collimator 
and then enters the detector. In order to 
meet the requirements of the Bragg 
equation and to satisfy the requirement 
that the incident and reflected beams are 
at the same angle with respect to the 
crystal, the secondary collimator and the 
detector must be moved at twice the 
angular velocity of the crystal.

If this motion is continuous and the
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X-ray
spectroscopy
output of the detector is fed to a strip 
chart recorder, the record will be as 
shown in Fig. 4. Each peak represents a 
single wavelength present in the 
fluorescent radiation from the sample, 
and the heights of the various peaks 
indicate the concentration of elements in 
the sample.

X-ray detectors
The range of x-ray wavelengths that 

needs to be covered by a modern 
wavelength dispersive spectrometer is 
very wide and it is difficult to construct a 
single detector which is capable of 
covering the whole range. It is therefore 
common practice to use two separate 
detectors in tandem. The first detector is 
a flow proportional counter, capable of 
detecting the longer wavelengths only. 
This counter is transparent to all shorter 
wavelengths and it is possible to place a 
scintillation counter behind it which is 
able to detect these shorter wavelengths.

The flow proportional counter is used 
to measure the radiation from the lighter 
chemical elements, and this radiation has 
such a low penetrating power that it is 
unable to pass through air. For the 
measurement of these light elements it is 
therefore necessary to place the whole of 
the spectrometer, including the flow 
counter, inside a vacuum chamber.

This counter is similar in construction 
to the more familiar Geiger counter, as 
shown in Fig. 5. The body of the counter 
is made of metal and has two windows 
located on its front and back. These 
windows are covered with a very thin 
sheet of Mylar plastic. A very fine 
tungsten wire is stretched tightly along 
the axis of the counter and is electrically 
insulated from the body. The counter is 
filled with a mixture of argon and 
methane gas and a potential of 
15OO-2OOOV is applied to the central 
wire. The counter is then connected to 
an amplifier as shown in the simplified 
diagram in Fig. 6.

In order to detect the very long 
wavelengths the Mylar window has to be 
extremely thin, otherwise these low 
energy x-ray quanta would never reach 
the interior of the counter. These thin 
windows are not completely gas proof 
and gas has to be supplied continuously 
to the counter to make up for these 
losses.

When an x-ray quantum of suitable 
energy enters the counter it has a high 
probability of colliding with a gas 
molecule. When this happens the energy 
of the quantum is used up in forming 
ionised gas atoms within the counter.

Fig. 4 shows the record from the strip chart recorder

X-RAY CONDITIONS : 50kV 5mA 
ANALYSING CRYSTAL : LITHIUM FLUORIDE 

DETECTOR : FLOW PROPORTIONAL COUNTER

The number of ions produced is directly 
proportional to the energy of the 
incoming quantum. Because they are 
electrically charged, these ions 
immediately migrate towards either the 
body of the counter or to the central 
wire, depending on whether they carry 
positive or negative charges.

As these ions move they pick up speed 
and eventually have enough energy to 
ionise other gas atoms as they collide 
with them. As a result the number of 
ions formed by the original collision is 
greatly multiplied due to these secondary 
collisions.

Provided that the counter is operated 
under the correct conditions, the number 
of negative ions which arrive at the 
central wire is proportional to the energy 
of the x-ray quantum. Since all of the 
collected charge on the central wire must 
flow through the load resistor, a negative 
going pulse appears at the input to the 
amplifier for every quantum of radiation 
absorbed by the counter.

Scintillation counter
Any radiation which is not absorbed 

by the flow proportional counter passes 
out through the rear window and enters 
the scintillation counter. This counter is 
designed to detect more energetic quanta 
than the flow counter and so does not 
require such a thin and frail window. In 
most cases the window is made of a thin 
layer of beryllium, and its main purpose 
is to admit x-rays while blocking visible 
light.

After passing through the window, the 
x-ray quanta enter a specially activated 
sodium iodide crystal. This crystal 
converts the energy of the incoming 
quanta into individual pulses of visible 
light, which are sensed by a 
photomultiplier tube. Amplification of 
the pulses occurs in the photomultiplier 
and, in a similar manner to the flow 
counter, the output pulses from the load 
resistor are proportional to the energy of 
the original quanta.
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Practical use of the x-ray spectrometer
Fully automatic x-ray fluorescence 

spectrometers have been in use in 
industry for about 25 years and are 
now an indispensable tool particularly 
in the mining, metallurgical and 
cement industries. In many cases they 
have almost completely displaced the 
older classical methods of chemical 
analysis with a significant reduction 
in both labour costs and the time 
taken to complete the work.

Instruments available at the 
present time can handle elements 
from atomic number nine (fluorine) 
up to atomic number 92 (uranium) at 
concentrations ranging from less than 
one part per million right up to 100%. 
These instruments are fully automatic 
in operation with all operating 
parameters being adjusted by an 
internal programming unit as the 
analysis proceeds from the 
determination of one element to the 
next.

Before commencing an x-ray 
analysis it is usually necessary to 
carry out some form of sample 
preparation before the sample is 
presented to the instrument. In the 
case of a metallic sample this usually 
consists of a grinding or machining 
procedure in order to produce a flat 
surface which is free of any surface 
contamination which may have been 
present on the original sample.

In the case of mineral samples the 
situation is usually more complex 
since the sample may consist of 
several separate mineral species 
present as discrete particles. It is 
usually necessary to reduce these 
irregularities in the sample and this 
may be done either by very fine 
grinding or by fusing the sample with 
a material such as lithium borate. 
This destroys the original crystal

Signal processing
The output of both types of counter 

contains a certain amount of unwanted 
electronic noise in addition to the 
required pulses. Under normal 
conditions the noise pulses have lower 
peak amplitudes than the real signal and 
so can be removed by passing the output 
through a discriminator circuit which 
allows only those pulses greater than a 
pre-selected amplitude to pass.

A second problem which must be 
overcome, particularly with the lighter 
chemical elements, is that two or more 
wavelengths may be found at the same 
angle of the analysing crystal. This 
occurs when the term n in the Bragg 
equation has a value of 2 or 3 in place of 
the usual value of 1. Under these 
conditions the corresponding wavelength 

structure of the material and converts 
it into an amorphous glass.

The melt is poured onto a cold 
surface to solidify and the resulting 
glass disc may then be loaded into the 
instrument. However, in some cases 
segregation of the various elements 
occurs during solidification and it is 
then necessary to grind the disc to a 
fine powder and form it into a 
briquette before the analysis can be 
carried out. In order to further reduce 
the effect of any non-uniformity in 
the sample, some instruments 
continuously rotate the sample during 
measurement.

Modern instruments usually 
provide some form of automatic 
sample handling. The prepared 
samples are loaded into specially 
designed trays and each tray carries a 
card to provide identification of the 
samples and the required analysis 
program for those particular samples. 
The tray is then loaded into the 
spectrometer and the analysis 
proceeds automatically without 
further intervention by the operator.

The degree of excitation of the 
various elements in the sample by the 
primary beam from the x-ray tube 
depends on the wavelengths present 
in the primary beam. The main factor 
controlling these wavelengths is the 
material from which the tube anode is 
made since the emitted radiation 
consists of the characteristic 
wavelengths of the anode material 
plus “white” radiation which is spread 
over a fairly wide range of 
wavelengths. The anode material is 
therefore chosen to provide the 
optimum excitation for the elements 
of interest in the sample.

A further point which must be 

is one half or one third of the required 
value. However since both types of 
counter produce output pulses which are 
proportional to the energy of the 
incoming quanta, the pulses arising from 
these so-called second or third order 
reflections are two or three times as large 
as the required pulses.

In order to overcome this problem the 
simple discriminator is replaced by a full 
pulse height analyser. This unit will pass 
only those pulses which fall in a 
particular range of pulse heights. As a 
result it is able to reject both low level 
noise pulses and pulses due to higher 
order reflections, and only pulses from 
the required element will appear at its 
output.

Since the pulse heights increase in a 
regular manner from the lighter to the 

considered is that a small amount of 
the primary radiation from the x-ray 
tube finds its way through to the 
detectors. Consequently, if say a 
chromium anode tube is used then a 
chromium peak will be present in the 
spectrum even if there is no 
chromium in the sample. However, it 
is possible to insert a suitable filter 
into the primary beam to remove the 
unwanted characteristic radiation and 
so enable measurements to be made 
of the same element as that used in 
the tube anode.

In cases where it is required to 
analyse for elements covering a wide 
wavelength range, it is not practical to 
use a single crystal for wavelength 
dispersion due to the limitations 
imposed by the Bragg equation:

nX = 2dsinO
Since sin© has a maximum value of 

1.0 it is necessary to use a crystal 
which has a “d” spacing of not less 
than half of the wavelength to be 
measured if first order reflection 
(n= 1) is to be used. Most instruments 
therefore are fitted with more than 
one crystal arranged in a suitable 
turret which allows them to be 
brought into use automatically as 
required during the course of the 
analysis.

The measurement is carried out by 
sending the pulses leaving the pulse 
height analyser directly to a pulse 
counting system. Counts are 
accumulated either for a fixed time or 
the time taken to accumulate a fixed 
number of counts is measured. A 
further option in some instruments is 
to make a direct measurement of the 
ratio of the count rates obtained from 
the unknown sample and from a 
previously analysed reference sample.

The sample changer provides fast automatic 
loading of samples into the spectrometer.
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X-ray spectroscopy

A mixture of analytical and reference samples can be analysed in a preset sequence.

heavier elements it is necessary to alter 
the settings of the pulse height analyser 
for each new element which is to be 
measured. These changes are usually 
made automatically by the instrument 
on the basis of a preset program.

Pulse counting
The pulses leaving either the 

discriminator or the pulse height 
analyser may be handled in two different 
ways. In the first method the pulse 
stream is sent to a pulse rate metering 
circuit which produces a DC signal 
whose amplitude is proportional to the 
rate at which pulses are supplied to it.

If the analysing crystal and detector 
system is moved at a constant angular 
velocity and the output of the count rate 
meter circuit is fed to a strip chart 

recorder, a recording of the type shown 
in Fig. 4 will result. This allows 
identification to be made of the elements 
in the sample from the position of the 
individual peaks, and a rough estimate of 
their concentrations to be made from the 
height of the peaks.

However the instrument is more 
commonly used for routine chemical 
analysis where the elements present are 
known in advance and a precise estimate 
of their concentrations is required. In 
this case the analysing crystal and 
detector system is moved directly to the 
angles corresponding to the elements to 
be measured and held at each of these 
angles while a measurement is made.

The measurement is carried out by 
feeding the pulses from either the 
discriminator or the pulse height

analyser directly to a pulse counter. The 
pulses may either be counted for a fixed 
time or until the sample has received a 
fixed dose of x-rays. If the second 
method is used a small separate system is 
used to produce a stream of pulses whose 
rate is proportional to the output of the 
x-ray tube. This pulse stream is fed to a 
separate (reference) counter.

Both counters are set to zero at the 
start of the measurement and both are 
then allowed to run until the reference 
counter reaches a pre-selected number. 
At this time the analytical counter is 
automatically stopped and the 
accumulated total is printed out. This 
method is relatively insensitive to 
variations in the output of the x-ray tube 
and produces the most precise results. 
On the other hand, if counting is carried 
out for a fixed time, a very high stability 
in the x-ray source is required if 
reproducible results are to be obtained.

Final processing
In most cases results obtained from 

the instrument are not able to be used 
directly due to several interfering factors 
which are always present. The most 
serious of these effects is the fact that 
every element in the sample interferes to 
a greater or lesser extent with the 
measurement of every other element. 
This interference is of a complex nature 
due mainly to absorption by the 
interfering element of both the exciting 
beam of x-rays and of the fluorescent 
radiation which is generated in the 
sample.

These interferences can be corrected 
by means of a computer which is an 
integral part of the instrument. All the 
required settings for the operations are 
carried out automatically. ©
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74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
74LS49 
74LS51 
74LS54 
74LS55 
74LS63 
74LS73 
74LS74 
74LS75 
74LS76 
74LS77 
74LS78 
74LS83 
74LS85 
74LS86 
74LS90 
74LS91 
74LS92 
74LS93 
74LS95 
74LS96 
74LS107 
74LS109 
74LS112 
74LS113 
74LS114 
74LS122 
74LS123 
74LS125 
74LS126 
74LS132 
74LS133 
74LS136 
74LS138 
74LS139 
74LS145 
74LS147 
74LS148 
74LS151 
74LS152 
74LS153 
74LS154 
74LS155 
74LS156 
74LS157 
74LS158

40

.40
60 
.60

80 
.60
80
80

.90

.90

.90 
90 
.40 
.70 
.70 
.70 
.80

.60
1.00
1.00

74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS165 
74LS166 
74LS169 
74LS173 
74LS174 
74LS175 
74LS181 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS196 
74LS197 
74LS221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
74LS251 
74LS253 
74LS257 
74LS258 
74LS259 
74LS261 
74LS266 
74LS273 
74LS275 
74LS279 
74LS280 
74LS283 
74LS290 
74LS293 
74LS295 
74LS297 
74LS298 
74LS299 
74LS320 
74LS321 
74LS322 
74LS323 
74LS324 
74LS326 
74LS327 
74LS352 
74LS353 
74LS354 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74LS375 
74LS377 
74LS378 
74LS379 
74LS386 
74LS390 
74LS393 
74LS395 
74LS396 
74LS398 
74LS399 
74LS424 
74LS440 
74LS441 
74LS442 
74LS443 
74LS445 
74LS446 
74LS447 
74LS448 
74LS449 
74LS490 
74LS540 
74LS541 
74LS621 
74LS622 
74LS623 
74LS629 
74LS640 
74LS642 
74LS643 
74LS644 
74LS645 
74LS668 
74LS669 
74LS670

1.00 
.60

1.00

1.00

1.00
1.80
1.80
2.00

3.00
1.90
5.50

74LS673 12.55
74LS674 12.55
74LS690 
74LS691 
74LS692 
74LS693 
74LS696
74LS699

3.95

3.95

3.95

CDP
CDP1802 10.50
CDP1864 17.50

CPU 
6502 
6502A 
6504 
6520

6507 
6520 
6521 
6522 
6522A 
6532 
6545 
6551 
2650 
2651 
6800 
6802 
6808 
6809 
6810 
68B10
6820 
6821
68B21 
6840 
6845 
6847 
6850
68B50 
6860 
6875 
Z80CPU

13.00

13.00
5.50
13.00
5.50
5.90

13.00
13.00

19.50

21.00

6.00
7.00

10.00

7.50
5.50
5.50

10.00
19.50
15.00

Z80ACPU 6.00
Z80BCPU 12.00
Z80P10 4.50
Z80AP10 6.50
Z80CTC 5.50
Z80ACTC 6.50
Z80DMA 16.00
Z80ADMA

Z80AS10 15.00
Z80S10 1
AD570 €
AD590
AD7524 1 
AY-3-8910

13.00

AY-3-2513

MSM5832 16.50

MM58174 1
MM5303
MM5309 1
MM5369
LH0002
LH0042CH
LH0070
LH0071

19.50
7.50

TL061 
TL062 
TL064 
TL071 
TL072 
TL073 
TL074 
TL081 
TL082 
TL083 
TL084 
TL494 
TCA220 
TCA280 
TDA1024 
TA7205P 
TEA10021 
UAA170 
UAA180 
LM10CH 
LM301 
LM301H 
LM302H 
LM305H 
LM307CN 
LM308 
LM308H 
LM309K 
LM310N 
LM310H 
LM311 
LM311H 
LM317T 
LM317K 
LM318 
LM324 
LM325 
LM326 
LM329DZ
LM344Z 
LM335Z

1.50

3.20
4.90

1.90

1.50

1.00
1.00

1.00
1.80

4.50
4.90
1.00 
4.50
4.50 

.90

LM336 2.5V

LM338K 
LM339 
LM348 
LM349
LM350K 
LM351N 
LM353 
LM356N 
LM357
LM358 
LM361 
LM377 
LM378

12.50

1.80
1.60

1.00
2.50

1.90

LM380 8PIN
1.80 

LM380 14PIN

LM381
LM382
LM383
LM384
LM386 
LM387A
LM387
LM390
LM391
LM393 
LM395T 
LM396K
LF398
NE544
NE555
NE556
NE558
NE560
NE567
NE570
NE571
NE592
NE594

2.00

1.00

1.20

4.60
2.00

LM709-14 1.50
UA710CN 1.00
LM711
LM723

1.20 
.75

LM723CH 1.50
LM725
LM733
LM739

UA747 
UA748
MC1310 
MC1312 
MC1314 
MC1315
MC 1327 
MC 1350

4.75
1.50

.40
1.30
1.00

7.95
7.95

1.95
MC1408L8 7.50
MC1437
MC1445
MC1456
MC1458

1.95

1.95
1.20

MC1466L 14.50
MC1469R 
MC 1488 
MC 1489 
MC1494 
MC1495 
MC 1496 
LM1596 
MC 1648 
LM1812 
LM1830 
LM2907

1.20
1.20

3.00

LM2917 8PIN

LM291714PIN

MN3001
CA3028
CA3046
CA3056
CA3059
CA3080
CA3086
CA3100E
CA3130E
CA3130T
CA3140E
CA3140T
CA3240E

CA3401 
CA3900 
CA3905 
CA3909
LM3911 
LM3914
LM3915 
LM3916
LM3999Z 
RL4136
RC4145 
RC4194
MM5369

TRIACS 
SC141D 
SC141E 
SC142E 
SC146D 
SC150D 
SC151D

2.00

SC152D 
C103YY 
C103B 
C106B 
C122D 
C122E 
C260D 
C260E 
2N2646 
2N2647 
2N6027

TRANS. 
AC125 
AC126 
AC 127 
AC 128 
AC187 
AC188 
AC149 
AD161 
AD 162 
AF118 
AF126 
AF127 
BC107 
BC108 
BC159 
BC177 
BC178 
BC179 
BC182L 
BC212 
BC318 
BC320 
BC327 
BC328 
BC337 
BC338 
BC546 
BC547 
BC548 
BC549 
BC550 
BC556 
BC557 
BC558 
BC559 
BC639 
BC640 
BCY70 
BCY71 
BD135 
BDI 36 
BD137 
BD138 
BD139 
BD140 
BD201 
BD232 
BD233 
BD235 
BD236 
BD237 
BD238 
BD262 
BD263 
BD437 
BD488 
BD647 
BD648 
BD677 
BD681 
BD682 
BDV64B 
BDV65B 
BDX63

1.20
1.20
1.20

1.50

2.90

1.50
.50
.50

.60

.60

.60

.30

.30

.30

.40

.20 

.20 

.20 

.40 

.40 

.20 

.20 

.20 

.50 

.50
1.90

1 00 
.90

90 
.60 
.60

.90
90

90 
1.20 
1.20 
1.50 
1.50
1.80 
1.80 
1.80 
2.00 
2.00 
3.90

Y96(BUX80)
4 90

BDY97 (BUX
80) 
BF115 
BF167 
BF173 
BF177 
BF180 
BF182 
BF183 
BF184 
BF198 
BF199 
BF200 
BF245 
BF337 
BF338 
BF458 
BF459 
BF469 
BF470 
BF494 
BF495 
BFW10 
BFW11 
BFW16 
BFY50 
BFY90 
BFX90 
BU126 
BU208 
BU326 
BUX80 
MFE131 
MFE3001 
MFE3003 
MJ413 
MJ802 
MJ901 
MJ10O1 
MJ11011

4.90
1.50

1.20
1.20
1.20

60
60

.60

.50

1.90
1.00
1.00
1.20

90
1.50
1.50
1.50
1.20
1 90
1.50

4.90

5.90
7.50
4.50

MJ11016 14.50
MJ15003 6.50
MJ15004 6.50
MJ15024 10.00
MJ2501
MJ2955
MJ 3001
MJ4032 
MJ4502 
MJE340
MJE350 
MJE371 
MJE521
MJE700 
MJE800
MJE2801
MJE2955
MJE3O5S

1.50

MJE13005 5.90 
MJE13007 7.90 
MJE13OO9

MPF121 
MPF131 
MPSA05 
MPSA06 
MPSA10 
MPSA12 
MPSA13 
MPSA14 
MPSA20 
MPSA42 
MPSA43 
MPSA55 
MPSA56 
MPSA63 
MPSA65 
MPSA92 
MPSA93 
MPF102 
MPF103 
MPF105 
MPF106 
MPF109 
MPSL01 
MPSL51 
MPSU02 
MPSU52 
MPSU56 
MP131

12.50

1.00
1 00
1.00
1.00
1 00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.20 
.90

1.75

1.75
MRF221 19.50
MRF237 5.90
MRF238 29.50
MRF245 53.50
MRF421 53.50
MRF454 52.50

MRF455 
MRF475 
MRF603 
MRF641 
MRF646 
MRF901 
MPF131 
T1P31A 
TIP31B 
TIP31C 
TIP32A 
T1P32B 
TIP32C 
TIP41C 
TIP42A 
T1P42C 
TIP49 
TIP50 
TIP53 
TIP111 
TIP112 
TIP116 
TIP117 
TIP120 
TIP122 
TIP125 
TIP127 
T1P145 
TIP2955 
TIP3055 
2N3O1 
2N697 
2N918 
2N1304 
2N1613 
2N2102 
2N2219 
2N2222A 
2N2369 
2N2484 
2N2646 
2N2647 
2N2894 
2N2904 
2N2905 
2N2906 
2N2907 
2N3019 
2N3053 
2N3054 
2N3055 
2N3096 
2N3109 
2N3251 
2N3302 
2N3440 
2N3441 
2N3442 
2N3563 
2N3564 
2N3565 
2N3566 
2N3567 
2N3568 
2N3569 
2N3638 
2N3640 
2N3641 
2N3642 
2N3643 
2N3644 
2N3645 
2N3646 
2N3702 
2N3704 
2N3739 
2N3771
2N3772 
2N3773 
2N3792 
2N3819 
2N3866 
2N3904 
2N3906 
2N4030 
2N4032 
2 N4033 
2N4036 
2N4121 
2N4123 
2N4236 
2N4237 
2N4248 
2N4249 
2N4250 
2N4258 
2N4355 
2N4356 
2N4360
2N4401 
2N4402
2N4403 
2N4416 
2N4427 
2N4919
2 N 5088 
2N5089 
2N5139 
2N5179 
2N5190 
2N5191 
2N5192 
2N5193 
2N5194 
2N5195 
2N5210 
2N5245 
2N5303 
2N5401 
2N5457 
2N5458 
2N5459 
2N 5461 
2N5462 
2N5485 
2N5486 
2N5489 
2N5590 
2N5591 
2N5641
2 N 5656 
2N5770 
2N5777 
2N 5830 
2N5831 
2N5873 
2N5874 
2N5944 
2N5945 
2N5946 
2N5961 
2N6027 
2N6O49 
2N6080 
2N6083
2 N6084 
2N6124 
2N6125 
2N6130 
2N6133 
2N6256 
2N6259 
2N6274 
2N6378 
2N6425 
2N6578
3N201 
2SA683
2SC2028 
2SC2029 
2SC2166 
2SC1730 
2SC1969 
2SC1973

37.00
7.70

19.50
49.00
53.00

1.90 
.70 
.70 
.75 
.70 
.70 
.75

1.50
1.40
1.50
1.90
2.20

1.50
1.50
1.50
1.50
1.50
1.50

1.50

4.00 
1.00
1.00 
1.00
1.20 
1.90

.90 
1.00

1.00

1.00
1.10
1.10
1.10

1.90 
.90

1.00

1.00
1.00
1.50

2.50
1.50

1.90 
1.90

.40
40

.50 

.50
1.00 
.30 
.30 
.30

1.00
1.00

1.20

2.95

1.50

1.00

.90

.90
90

18.50
19.50

.30
1.50

.30

.30
1.40
1.70

1.90
1.00
1 90

21.90
32.50

VN88AF 
2SC372 
2SC495 
2SC710D 
2SC73 
2SC900F 
2SC945A

1.95

1.95
1.95
1.95
1.95

2SC1014 2.50
2SC1017
2SC1018

1.95

2SC1061 2.95
2SC1096 2.95
2SC1173 2.95
2SC1226 2.96
2SC1306 6.30
2SC1419 2.95
2SC1449 1.95
2SC1674 1.95
2SC1307 6.90
2SD288 
2SD325 
2SD525 
2SK45 
2SJ49 
2SJ56 
2SK134
2SK176 
1N4001 
1N4002 
1N4O07 
1N5400 
1N5404 
1N5408
0A47 
0A90 
0A95

3.95

12.50
6.00

.10

.40

.30

.80

.50

5082-2800 2.95 
5082-2811 4.95 
HLMP6620

5.95

BRIDGES 
1.5 AMP 
W005 
W02 
W04 
6AMP 
BPC602

.50

KBPC604 3.50 
KBPC608 4.50 
10AMP 
KBPC10005

KBPC1002
4.20 

KBPC1004
4.90 

35AMP 
KBPC3502

KBPC35014
MD A3504

KBPC3510
MDA 3510 9.90

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410

7412
7413
7414
7415
7416

7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
7439
7440
7442
7443

7445
7446

7449
7450
7451
7452
7453
7454
7455
7460
7461
7462
7463
7470
7472
7473

7475
7476

7478
7480
7482
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
7497
74100
74107
74109
74110

74112
74113

74120
74121
74122
74123
74125
74126
74128
74132
74136
74138
74139
74141
74142
74143

74145

35

.45

.60 

.80 

.80 

.80 

.60 

.60 

.60 

.70

.70 

.70
80 

.70 

.80 

.80 

.60

.80
80 
00

.90 

.70
80 
80

.70 

.70 

.70

.80

.90 

.90 
90

1.60
1.50 
1.00
1.20
1.50

.90

80
.70
.80
.90
.70

1.00

.90

.70

.70

.80
1.20

1.80
1.10
1.20
1.20

1.00
1.00
1.00
1.00
1.50
1.00
1.50
2.30
1.65
1.20

1.50
1.50

.90

1.00
1.00
1.80
1.00

1.80
1.50

74148
74150
74151
74154
74155
74156
74157
74158
74160
74161
74162
74163
74164
74165
74166
74167
74174
74175
74176
74177
74178
74179
74180
74182
74184
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199
74221

74367 
74368 
74373 
74374 
74375 
74377 
74390 
75107 
75110 
75150 
75154 
75450 
75451 
75452 
75453 
75461 
75462 
75471 
75472 
75491 
75492 
75493 
8121 
8123 
8130 
8131 
8136 
8303 
8304 
82S23 
82S123 
8311 
8641 
8820 
8830 
8832 
8833 
8834 
8835 
1488 
1489 
81LS95 
81LS96 
81LS97 
81LS98 
8T26 
8T28 
8T30 
8T96 
8T97 
8T13 
8T14 
8080 
8085 
8086 
8088 
8155 
8156 
8185 
8202 
8203 
8212 
8214 
8224 
8226 
8228 
8231 
8232 
8237 
8238 
8243 
8251 
8253 
8255 
8257 
8259 
8271 
8272 
8273 
8274 
8275 
8276 
8279 
8282 
8283 
8284 
8286 
8287 
8289

8291
8292
8293
8741
8748
8749
8755
8035
8039
74HC

2.00

1.20
1.75
1.20
1.70
1.00
1.00
1.00

1.20

1.70

1.20

1.20
1.20
1.20
1.00

1.65
.80

1.10
1.00
1.20
1.10
1.10

1.50
2.25

1.75

2.50

.90

.90
90

3.00
3.00
2.00
2.00

5.00
4.00

5.95

5.95

5.95

6.95
6.95
6.95

5.95
1.00
1.00

3.00
3.00
3.00
1.80
1.80
2.95
2.95
8.00

59.00
29.00

52.50
69.50

1.90

4.90
5.50

199 00
199.00
39.00

16.50

89.00
33.00
65.00

28.50

73.00

10 26.50
57.50
65.00

33.50

74HC00 
74HC02 
74HC04 
74HC08 
74HC11 
74HC14 
74HC27
74HC30 
74HC32 
74HC74 
74HC76 
74HC85 
74HC86
74HC123
74HC138 1.40 
74HC139 1.40 
74HC157 1.40 
74HC165 2.50 
74HC174 1.40 
74HC221 3.60 
74HC240 2.50 
74HC244 2.50 
74HC245 3.90
74HC367 1.40 
74HC373 2.90

FD1771 19.00
FD1791(8876)

39.00
FD1793 (8877)

39.00
FD1795 
FD1797 
WD1691 
WD2143 
WD1931 
WD1933 
WD1983 
WD1993
WD2123 
WD8250 
TR1602 
(S1883)

39.00
39.00
29.50

34.00

59.00

16.50

TR1863 
COM8116 

24.00
BR1941 23.00 
CRT8002A

59.90

74F SERIES
74F00 
74F02 
74F04 
74F08 
74F10 
74F11 
74F20 
74F32 
74F64 
74F74 
74F86 
74F109 
74F138 
74F139 
74F151 
74F153 
74F157 
74F158 
74F175 
74F181 
74F182 
74F189 
74F190 
74F191

74F241 
74F243 
74F244 
74F251 
74F253 
74F257 
74F258
74F350 
74F352 
74F353 
74F373
74F374 
74F399 
74F521
74F533 
74F534

.79

.92

.79

.79

.89 
1.19

.99 
1.79 
1.79 
1.79 
1.79

2.78
5.98

1.34

1.93
1.93
1.93
1.93

1.93
1.93

DM2502 22.50
ADC080 16.00
DAC0800 4.50
DAC0808 4.50

MEMORY 
2101 
2102 
2112

2708
2716
2732
2764 
27128
4116
4164
6116
6264

2.50

7.00
12.00
29.00
3.95

8.00
59.00

58725 (6116)
7.00 

2101(5101) 
(8101) 
5101 
8101 
2532

OPTO 
4N25 
4N26 
4N27 
4N28 
4N29 
4N30 
4N32 
4N33 
4N35 
4N37 
MCT6 
MCT66 
MCT2 
1LD74 
1LQ74 
FND500 
FND507 
TIL31A 
TIL81A 
TIL306 
MAN72 
(DL702)

MAN74
(DL704)

BPW50
HP5082-:

79L05 
79L12
79L18 
79L24 
LM309K
(7805KC) 1.90
LM317T 2.50
LM317K 4.50 
LM317HV 9.50
LM323K 
LM337T 
LM338K 
LM350T 
LM350K 
LM395K 
LM396K

2.00
2.00

2.25 
-2811

HLMP 6620 
3.95 LEDS 
3mm RED .25 
2mm YELL .30 
3mm GRN .30 
5mm RED .15 
5mm YELL .30 
5mm GRN .30 
5mm ONG .30 
RED RECT .30 
GRN RECT .30 
YEL RECT .30 
RED CHROME 
BEZEL 1.20 
YELLOW 
CHME BEZEL

GRN CHRME
BEZEL 1.20

VOLTAGE 
REGS 
7805C 
7805KC : 
7812UC 
7812KC : 
7815UC 
7815KC 
7818UC 
7818KC : 
7824UC 
7824KC : 
7905UC 
7905KC : 
7912UC 
7912KC 
7915UC 
7915KC : 
7918UC 
7924UC 
78L05 
7ÍL12 
78L15 
78L18 
78L24

.80 
2.50

1.20

2.50

1.90

.75

10.50

(03)481 1436
POSTAGE RATES

22.50

78H05KC 9.00 
78H12KC 9.00 
78HGKC 9.50 
78P05KC

16.50 
79HGKC 16.50 
78S40 
MC1496L

SPECIAL 
FUNCTION
LM4250 2.
NE5534N 2.50
NE5534AN

MC3340 
MC3341 
76477 
76438 
76489 
8038 
OM335 
OM350 
XR2206 
XR2207 
XR22O8 
XR2209 
XR2211 
XR2216 
XR2240 
XR2243 
XR8038 
ICC7660 
95H90 
11C90 
LM7555 
LM7556

12.50

16.50

MC10116L

LM13600 3.95
LF13741 .80
LF13741H 1.50
DS75451 
DS75452 
DS7591
DS7592

SAK140 
ZN414 
UA170

4000
4001
4002
4006
4007
4008
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4038
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4050
4051
4052
4053
4054
4055
4056
4060
4063
4066
4067
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078
4081
4082
4085
4086
4089
4093
4094
4095
4096
4097
4098
4099
4104
4160
4161
4163

4175

4402
4404
4408
4409
4410

4412
4415
4416

.75 4422

ROD IRVING ELECTRONICS 
♦25 High Street, 
NORTHCOTE, 3070 
VICTORIA, AUSTRALIA 
Phone (03) 489 8866 
TELEX: AA 38897 
48-50 A Beckett Street, 
MELBOURNE, 3000 
VICTORIA, AUSTRALIA 
Ph. (03) 663 6151 
Mail Order and 
correspondance: 
P.O. BOX 235 
NORTHCOTE 3070

MAIL ORDER 
HOT LINE

$1-$9.99 .. 
$ 10- $24.99 
$25-$49.99 
$50-$99.99 
$100-199 . . 
$200-$499 .
$500 plus

. $2.00

. $3.00

. $4.00
. . $5.00 
. . $7.50 
. $10.00 
. $12.50

This is for basic postage only.60
.60

2.00
2.00

V7S4

NEW IC’S1.95

1.00
1.50
1.50

2.50
2.00
2.50

1.00
1.00

41256
27128
74LS169 
AY-3-1050
WD2791
WD2793
WD2795
WD2797
LM11CN 
LM1871 
LM1872
Z80ADART
LM338K 
AMI53530
AM7910
Wrld Modem Chip
27256
UPC1031
R.F. Module
57716

1-9 
24.95 
29.50 
2.50 
12.50 
59.00 
59.00 
59.00 
59.00 
2.95 
5.95 
5.95 
13.50 
10.60 
24.95 
49.50

10 + 
23.95 
18.75 
2.40 
11.95 
57.00 
57.00 
57.00 
57.00 
2.75 
5.75 
5.75 
12.95 
9.50 
23.95 
45.00

69.00
19.50

59.00

64.95
IC SPECIALS
4116
4164
2716
2732
27128
6116 
41256.
27C64

4426
4428
4433 
MC14433

4435

4443 
4445
4446 
4449
4450 
4451 
4457 
445«
4469 
4490 
4495 
4500 
4501 
4502 
4503 
4504 
4506 
4507
4508 
4510 
4511
4512 
4513
4514 
4515 
4516 
4517
4518 
4519 
4520 
4521
4522 
4526 
4527 
4528 
4529
4530 
4531 
4532 
4534 
4536 
4539
4541 
454à
4544

59.95

2.3S
1.75
2.75

13.90

1.50

2.65
3.55
1.00

8.90

.90
2.00

.40
1.50

1.00
1.10
2.65

ADC0808LCN

DAC1220LCN
1.60

ADC0801LCN
23.95

ADC0803LCN

ANALOG/ 
DIGITAL 
ADC0800LCN

7.50
ADC0804LCN

2.65

1.60

1-9 
1.80 
3.25 
5.90 
6.25 
12.50 
5.50 
14.50 
29.50

10 + 
1.70 
2.95
5.50 
5.95
11.50 
5.15
12.50 
23.95

4549
4551
4553
4554
4555
4556
4557
4558
4559
4560
4561
4562
4566
4568
4569
4572
4580
4581
4582
4583
4584
4585 
4597
4599 
45104 
45106 
45107
45109 
45112

7.25

5.50
2.35

1.25

1.80

3.00
4.25

3.10
2.25
1.65 
.85

7.85
7.25
7.25
7.85

DAC102OLCN

DAC0832LCN

CRYSTALS 
1MHz 11.50 
1.832MHz 7.50

2MHz 6 
2.3040MHz

2.4576MHz

2.7648MHz

3MHz 4.90
3.5795MHz

3.00
3.93216MHz

4MHz 4.9< 
4.194304MHz

4.433618MHz
4.90

4.44MHz 4.90
4.75MHz 4.90 
4.915200MHz

4.9562MHz

5.00MHz 4
5.0688MHz

6MHz 4.90
6.14MHz 4.90
6.6670MHz

4.90
8MHz 4.» 
8.867238MHz

10MHz 4. 
10.6445MHz

11MHz 4.90
12MHz 4.90 
14.31818MHz

15MHz 4 
16MHz 4
18MHz 4
18.432MHz

20MHz 
24MHz 
27MHz 
32MHz

I.90

4.90

36MHz 4 
32.768MHz

1.90



We've got the kits at
LATEST KITS!

BLACK JACK
Cat. K8O0O1 $11.00
CAPACITANCE METER
Cat. K80002 $6.25
CLOCKS (incl. PCB)
Cat. K80003 $22.80
CLOCKS without PCB
Cat. K80004 $19.50
COMBINATION LOCKS
Cat. K80005 $7.50
COUNTER MODULE

SERIES 5000
PRICES SLASHED!

By directly importing and a more technically orientated organisa­
tion, ROD IRVING ELECTRONICS can bring you these products at 
lower prices than their competitors. Enjoy the many other advan­
tages of RIE Series 5000 kits such as “Super Finish” front panels at 
no extra cost, top quality components supplied throughout. Over 
1,000 Sold.
For those who haven’t that time and want a quality hi-fi, we also sell 
the Series 5000 kits Assembled and Tested.

MULTI SECTOR ALARM 
STATION
Protect your home from intruders 
with this up-to-the-minute burgular
alarm system, its easy to build, costs 
less than equivalent commercial 
units, and features eight seperate 
inputs, individual sector control, 
battery back up and self-test facility 
Specifications:
• Eight sectors with LED status 

indication.
• Two delayed entry sectors
• Variable exit, entry and alarm 

time settings : entry delay variable 
between 10 and 75 seconds; exit 
delay variable between 5 and 45 
seconds; alarm time variable 
between 1 and 15 minutes

• Resistive loop sensing: suits 
both normally open and normally 
closed alarm sensors

• Battery back-up with in-built 
charger circuit

• Built-in siren driver
Complete kit including deluxe 
prepunched metal work and 
electronics for only...

$119Cat. K85900

LOW BATTERY
VOLTAGE INDICATOR
Knowing your batteries are about to 
give up on you could save many an embarrassing situation. This simple 
low cost project will give your early 
warning of power failure, and makes
a handy beginner s project 
(ETI 280. March '85) 
Cat K42800 $7.95

MICROBEE ENHANCER 1 
This brand new, totally 
amazing expansion unit for 
the Microbee is a must for 
all Microbee owners/users! 
Most expansion units up to this time 
offered at best only one or other 
features; and this made it impossible 
to run. say, complex sound effects 
mingled with speech The Enhancer 
1 will do all this and much more as 
well It is quite amazing how much 
has been shoe-horned into this 
compact unit. The Enhancer 1 s' 
many powerful features inlcude: 

Two ATARI/COMMODORE/ 
COLECO/SEARS type joystick 
inputs.
Two TRS COLOR COMPUTER 
type joystick inputs.
Allows the connection of Touch 
Pads. Paddles, Proportional 
Joysticks, Trakballs. Mice, 
temperature senors, lights level 
sensors, transducers, etc. etc!! 
A 4 voice music/sound effects 
sythesizer. 
A real time clock 
Unlimited vocabulary speech 
synthesizer (option) 
Parallel printer interface (option) 
A built-in speaker with volume 
control 
Listings of all necesary routines 
for use 
An impressive demonstration 
program package 
Compatible to all Microbees 
All units carry a 90 day warranty 
and servicing is also available 
Digital recording and playback of 
speech and sound.
An 8 channel analog to digital 
converter with variable voltage or 
variable resistance type analog 
inputs and also user selectable 
resolution from 1 to 9 bits 
A digital to analog converter with 
selctable resolution from 1 -8 bits. 
Allows automatic data acquisition 
and logging.
5 digital input lines. 4 digital ouput 
lines.
A voice input channel. 
A 40 pin experimenter socket with 
all 8 analog inputs. 5 digital 
inputs, 4 digital ouputs, 3.58 MHz 
buffered clock, sound output (so 
that you can play the sound 
effects through your HI Fl), 3 high 
resolution voltage comparators. DAC output etc.

The amazing Microbee Enhancer is 
available exclusively from 
Rod Irving Electronics

Cat. K80006
7 SEGMENT DISPLAY

$21.70

Cat. K80007
CUBE PUZZLE
Cat. K80008
DIGI CHASER
Cat. K80009
DIODE TESTER
Cat. K80010
KEN’S DUAL PSU.
Cat. K80011
DUAL TRACKING PSU.
Cat. K80012
8x8 DISPLAY
Cat. K80013

$18.90

$22.80
DUAL TRACKING PSU.
(without PCB) 
Cat. K80014 
EGG TIMER 
Cat. K80015
8W AMPLIFIER
Cat. K80016

$15.60

$8.30

$9.70
EXPERIMENTER BOARD
Cat. K80017
EXPERIMETER DECK
Cat. K80018

$14.30

HANGMAN with PC
Cat. K80019 
FM BUGS 
Cat K80020

$17.55

$12.50

HANGMAN with no PC
Cat. K80021
PROGRAMMABLE 
COUNTER
Cat. K80041
AUTO RESET
Cat K60042
QUICK DRAW
Cat. K80043
RAM STACKS
Cal. KS0044

$6.80

$9.20

$9.70

RELAY DRIVER BOARD

Cat $149

PARALLEL PRINTER 
SWITCH
Tired of plug swapping when ever 
you want to change from one printer 
to another? This low-cost project 
should suit you down to the ground 
It lets you have two Centronics-type 
printers connected up permanently, 
so that you can select one or the 
other at the flick of a switch.
(ETI 666. Feb. 85)

TALKING 
ELECTRONICS 

KITS!
HEADLIGHT REMINDERS
Cat. K80022
IC POCKET RADIOS

$12.90

Cat K80045
ROULED
Cat K80046
SQUARE WAVE
OSCILLATOR
Cat K80047

$28.40

$8.50

STEREO MINI MIXER
Cat K80048

$4.70

STEREO PRE AMPS
$23.10

Cat. K80049
SIMPLICITY AMPS
Cat K80050

$13.20

STEREO VU METERS
$6.80

$69.95Cat 46660

STEREO ENHANCER
The best thing about stereo is that it 
sounds good (The greatest stereo 
hi-fi system loses its magnificence if 
the effect is so narrow you can t hear 
it. This project lets you cheat on 
being cheated and creates an 
'enhanced stereo effect' with a small 
unit which attaches to your amp. 
(ETI 1405. ETI. MAR 85)

Cat K80023
LED DICE
Cat K80024
LEDZEPLINS
Cat K80025
LIGHT THE LED
Cat K80026
LOGIC DESIGNER
(with PC)
Cat. K80027
LOGIC PROBES
Cat. K80028
LOGIC DESIGNER
(without PC) 
Cat K80029

$10.80

$9.05

$7.85

$4.60

$20.90

$11.55

Cat. K54050 $79.50
LOTTO SELECTORS
Cat K80030

$17.60

$16.50

(no PC) 
Cat. K80051
TRAIN SIGNALS
Cat KS0O52 $7.70
STEREO VU METER
(with PC) 
Cat K80053
TOUCH PUZZLE
Cat. K80054

$14.00

$6.25
TRAIN THROTTLE MK11
Cat. K80055 
TREMOLO 
Cat K80056 
TEC 1A 
Cat. K80057 
STAGE-1 KIT 
Cat K80058

$4.30

$3.80

$95.00

$89.95

$11.40

$17.90

$17.40

$3.30

$11.80

POWER AMPLIFIER
WHY YOU SHOULD BUY A “ROD IRVING ELECTRONICS" 
SERIES 5000 POWER AMPLIFIER.
★ 1% Metal Film resistors are used where possible.
★ Aluminium case as per the original article.
★ All components are top quality.
* Over 1000 of these kits now sold.
★ Super Finish front panel supplied at no extra cost.
Please note that the “Superb Quality” Heatsink for the Power 
Amplifier was designed and developed by ROD IRVING 
ELECTRONICS and is being supplied to other kit suppliers.
SPECIFICATIONS: 150 W RMS into 4 ohms
PPOWER OUTPUT: 100 W RMS into 8 ohms (±55 V SUPPLY)
FREQUENCY RESPONSE: 8 Hz to 20 Hz +0-0 4 dB 2 8 Hz to 65
KHz. +0-3 dB NOTE These figures are determined solely by passive filters
INPUT SENSITIVITY: 1 V RMS for 100 W output
HUM: 100 dB below full output (flat)
NOISE: 1 16 dB below full output (flat. 20 KHz bandwidth)
2nd HARMONIC DISTORTION: <0.001% at 1 KHz (00007% on Prototypes) at lOOWoutput using a 
±56 V SUPPLY rated at 4A continues <0 003% at 10 KHz and 100 W
3rd HARMONIC DISTORTION: <0 0003% for all frequencies less than 10 KHz and all powers below 
clipping
TOTAL HARMONIC DISTORTION: Determined by 2nd Harmonic Distortion (see above) 
INTERMODULATION DISTORTION: 0003% at 100 W (50 Hz and 7 KHz mixed 4 1) 
STABILITY: Unconditional

Cat. K44771. Assembled and Tested $499

$11.80

$9.70

$3.90

PREAMPLIFIER
THE ADVANTAGES OF BUYING A •ROD IRVING ELECTRONICS’
SERIES 5000 PREAMPLIFIER KIT ARE:
★ 1% Metal Film Resistors are supplied.
★ 14 Metres of Low Capacitance Shielded Cable are supplied (a A 

bit extra in case of mistakes). f
★ English “Lorlin" switches are supplied (no substitutes here).
★ Specially imported black anodised aluminium knobs.
Available Assembled and Tested. (We believe that dollar for dollar 
there is not a commercial unit available that sounds as good.) 
SPECIFICATIONS:
FREQUENCY RESPONSE High-level input 1 5 Hz-130 KHz. +0 - IdB Low-Level input - conforms to
RIAA equalisation. ±0.2 dB
DISTORTION i khz <0 003% on all inputs (limit ot resolution on measuring equipment due to notse 
limitation
S/N NOISE: High-Level input, master full, with respect to 300 mV input signal at full output (1 2V) >92 dB 
flat > 100 dB A weighted MM input, master full, with respect to full output (12V) at 5 mV input 50 ohms 
source resistance connected >86 dB flat !92 dB a-wetghted MC input, master full, with respect to full out­
put (1 2V) and 200 uV input signal >71 dB flat >75 dB A-weighted

Cat. K44791. Assembled and Tested $599

$10.70

THIRD OCTAVE GRAPHIC EQUALIZER 
SPECIFICATIONS:
BANDS: 28 Bands from 31.5 Hz to 16 KHz.
NOISE: <0.008 mV, sliders at 0, gain at 0 (-102 dBO).
20 KHz BANDWIDTH DISTORTION: 0.007% at 300 mV signal, 
sliders at 0, gain at 0; maximum 0.01%, sliders at minimum.
FREQUENCY RESPONSE: 12HZ-105 KHz, +0. -1 dB, all controls
flat.
BOOST AND CUT: 14 dB.
Cat. K44590

1 Unit...$1 99
2 Units...$379

POST & PACKING: $10 per SERIES 5000 KIT.



Rod Irving Electronics!
VIDEO AMPLIFIER

O f I«

Remember....We 
have over 260 Kits, 
most of which are in 
stock!!

g

HEADPHONE AMPLIFIER 
PRACTICE WITHOUT ANNOYING THE FAMILY'
If you play any type of electronic 
instrument,this headphone amplifier 
will surely interest you It will let 
you practice for hours without 
upsetting the household.or you can 
use it to monitor your own 
instrument in the midst of a rowdy 
jam session. (EA Feb 84) 83MA11

LAB SUPPLY
Fully variable 0-40V current limited 
0-5A supply with both voltage and 
current metering (two ranges: 
0-0.5A/0-5A). This employs a 
conventional series-pass regulator, 
not a switchmode type with its 
attendant problems, but dissipation 
is reduced by unique relay switching 
system switching between laps on 
the transformer secondary 
(ETI May 83) ETI 163
Cat K41630 $175.00

VIDEO AMPLIFIER
Bothered by smeary colours, signal 
beats and RF interference on your 
computer display’ Throw away that 
cheap and nasty RF modulator and 
use a direct video connection 
instead, it's much better! The Video 
Amplifier features adjustable gain 
and provides both normal and 
inverted outputs Power is derived 
from a 12V DC plugback supply 
(EA Aug 83) 83VA8
Cat K83081 $15.00

COMPUTER DRIVEN 
RADIO-TELETYPE 
TRANSCEIVER
Here's what you've been asking for, 
a full trasmit-receive system for 
computer driven radio teletype 
station. The software provides all 
the latest "whizz-bangs" like split-screen operation, 
automatically repeating test 
message, printer output and more. 
The hardware uses tried and proven 
techniques While designed to team 
with the popular Mircorbee, tips are 
avaialble on interfacing the unit to 
other computers.
(ETI Nov.'84) ETI 755
Cat K47550 $139.00

ELECTRONIC
MOUSETRAP
This clever electronic mousetrap 
disposes of mice instantly and mercifully, without fail, and resets 
itself automatically They'll never get away with the cheese again' 
(ETI Aug '84) ETI 1524
Cat. K55240 $29.95

Cat. K83011

«ÕT^CvÕÕWrtêcÕi

$28.00

MICROBEE SERIAL-TO- 
PARALLEL INTERFACE 
Most microcomputers worth 
owning have an RS232' connector, 
or port, through which serial 
communications (input/output) is 
conducted. It is a convention that, for 
listing on a printer, the BASIC LLIST 
or LPRINT command assumes a 
printer is connected to the RS232 
port. Problem is. serial interface 
printers are more expensive than 
parallel Centronics' interface 
printers Save money by building 
this interface. (ETI Jan 84) ETI 675

CAR IGNITION KILLER
Most car burgular alarms are easily 
circumvented, but not this cunning 
“Ignition Killer" This sneaky 
antitheft device uses a 555 timer to 
place an intermittent short circuit 
across the points. Until disabled by 
its hidden switch the circuit 
effectively makes the car 
undriveable — a sure deterent to 
thieves! (EA Feb.'84) 84AU1
Cat K84010 $16.95
(Our kit includes the box!)

TRANSISTOR TESTER 
1000 s SOLD
Have you ever desoldered a suspect 
transistor, only to find that it checks 
OK’ Trouble-shooting exercises are 
often hindered by this type of false 
alarm, but many of them could be 
avoided with an "in-circuit" 
component tester, such as the EA 
Handy Tester (EA Sept. 83) 83TT8

MOTORCYLCE
INTERCOM
OVER 300 SOLD!
Motorcycling is fun, but the 
conversation between rider and 
passenger is usually just not 
possible But build this intercom and 
you can converse with your 
passenger at any time while you are 
on the move. There are no "push-to- 
talk" buttons, adjustable volume and 
it's easy to build!
(EA Feb '84) 84MC2
Cat K804020 $45.00

PH METER KIT
Build this pH meter for the swimming 
pool season is here again' From 
swimming pools to fish tanks to 
gardening,this pH meter has many 
applications around the home This 
unit features a large digit liquid 
crystal display and resolution to 
01 pH units, making it suitable for 
use in the laboratory as well

WANTED

(EADec '82)82PH12
Cat K82123 $139

$15.00Cat. K83080

$59.00Cat. K46750

16-18yrs 
Shop 

Assistant(s)
If you’re an electronics 
enthusiast and would like 
to work in electronics 
retail, we'd like to hear 
from you.

Phone: Greg Boot 
(03) 663 6580

LOW OHMS METER
How many times have you cursed 
your Multimeter when you had to 
measure a low-value resistance’ 
Well with the "Low Ohms Meter" you 
can solve those old problems and in 
fact measure resistance from 100 
Ohms down to 0.005 Ohms 
(ETI Nov.'81) ETI 158
Cat. K41580 $34.50

ELECTRIC FENCEMains or battery powered, this 
electric fence controller is both 
inexpensive and versatile Based on an automative igintion coil, it 
should prove an adequeate 
deterrent to all manner of livestock 
Additonally, its operation comforms 
to the relevant clauses of Australian 
Stnd 3129. (EA Sept. 82) 82EF9

FUNCTION GENERATOR This Function Generator with digital 
readout produces Sine, Triangle 
and Square waves over a frequency 
range from below 20Hz to above 
160Hz with low distortion and good 
envelope stability It has an inbuilt 
four-digit frequency counter for ease 
and accuracy of frequency setting (EA April 82. 82AO3A/B) 
Cat K82040
Cat K82041 $87.50

$19.50Cat K82092

PHONE MINDER
Dubbed the Phone Minder, this 
handy gadget functions as both a 
bell extender and paging unit, or it can perform either function 
separately (EA Feb '84) 84TP2

50V 5A LABORATORY 
POWER SUPPLY
New switchmode supply can deliver 
anywhere from three to 50V DC and currents of 5A at 35V or lower 
Highly efficient design.
(Ea May.June'83) 83PS5Cat K83050 $149

TEMP PROBE
Can measure temperature from -50» 
to 150-c It simply plugs into your 
multimeter - great for digital 
multimeters Accuracy of 0.1 «c resolution of 0.1 «c 
(ETI June'83) ETI 153
Cat K41530 $24.50

$24.00Cat K84021

SOUND SIMULATOR FOR 
MODEL TRAINS
Fancy a diesel sound simulator for 
your model train layout’ This circuit 
mounts inside the train for added 
realism and even varies its speed 
according to the throttle setting 
(EA Nov '84)
Cat K84110 $18.00

RADIOTELETYPE 
CONVERTER FOR THE 
MICROBEE
Have your computer print the latest 
news from the international 
shortwave news service. Just hook 
up this project between your short 
wave receivers audio output and the 
MicroBee parallel port. A simple bit 
of software does the decoding 
Can be hooked up to other 
computers too. (ETI Apr 8^

150W BASS AMP
This guitar amp for impeccable bass 
players features many facilities 
found on expensive commercial' 
ones. It delivers 150 watts into 4- 
ohms, has a t-band graphic limiter, line out and bi-amp facilities.(ETI Aug '84) ETI 1410
Cat K54100 $299

40 W INVERTER
This 12 240 V inverter can be used 
to power up mains appliances rated 
up to 40 W. or to vary the speed of a 
turntable As a bonus, it will also 
work backwards as a tnckle charger ' 
to top up the battery when the power 
is on. (EA May'82) 82IV5 
Cat K82050 $49.50

DIRECTIONAL DOOR
MINDER
Most electronic door minders 
function by having a beam of 
shinning across doorway
interrupted, but are incapable of detecting whether the light beam is 
broken by a person entering or 
leaving the room, this project 
overcomes that problem with the aid 
of digital logic 
(ETI Nov 84) ETI 278
Cat K42780 $29.95

ELECTRIC DUMMY LOAD
With this unit you can test power 
supplies at currents up to 15 Amps 
and voltage up to 60 Volts. It can 
“sink" up to 200 Watts on a static 
test and you can modulate the load
to perform dynamic tests (ETI Oct 80) ETI 147 
Cat K41470

ZENER TESTERA simple low cost add-on for your 
multimeter This checks zeners and 
reads out the zener voltage directly 
on your multimeter It can also check 
LEDs and ordinary diodes.

$109
(ETI May 83) ETI 164
Cat K41640 $9.50

EPROM PROGRAMMER
EP1
No need for a Micro with EA's great 
Eprom Programmer suitable for 
2716/2758 Eproms.(EAJan 82) 82EP1
Cal K82013 $47.50
With Textool Sockets $59.95

VIDEO ENHANCER
100 s SOLD
Like tone controls in a hi-fi amplifier, 
touch up the signal with this Video 
Enhancer (EA Oct. 83) 83VE10

An “effects unit" that can create 
phasing, flanging, echo, reverb and vibrato effects
(EA June.'83) 83GA6
Cat K83060 $75.00

EA AM STEREO 
DECODER
AM stereo is now broadcast in 
Australia on an experimental basis. This add-on decoder works with the 
Motorola C-QUAM system 
(EAOct 84)84MS1O
Cat. K84101 $24.95

DUAL TRACKING
POWER SUPPLY
Built around positive and negative 3- 
Terminal Regulators, this versatile
dual tracking Power Supply can 
provide voltages up to 2A. In 
addition the Supply features a fixed 
+ 5V 0 9A output and is completely 
protected against short circuits, 
overloads and thermal runaway 
(EA March'82) 82PS2
Cat K82030 $87.50

VÌDEO* ENHANCER
ROD IRVING ELECTRONICS 
425 High Street, 
NORTHCOTE, 3070 
VICTORIA, AUSTRALIA 
Phone (03) 489 8866 
TELEX: AA 38897 
48-50 A Beckett Street, 
MELBOURNE, 3000 
VICTORIA, AUSTRALIA 
Ph. (03)663 6151 
Mail Order and 
correspondance: 
P.O. BOX 235 
NORTHCOTE 3070

$35.00Cat K83100

30 V/1 A FULLY 
PROTECTED POWER 
SUPPLY
The last power supply we did was 
the phenomenally popular ETI-131 
This low cost supply features full
protection, output variation from 0V 
to 30V and selectable current limit 
Both volatage and current metering 
is provided (ETI Dec 83) ETI 162

$52.50Cat K41620

MUSICOLOGI» IV

MUSICOLOR IV
Add excitement to parties, card 
nights and discos with EAs 
Musicolor IV light show This is the 
latest in the famous line of 
musicolors and it offers features 
such as four channel "color organ" 
plus four channel light chaser, front 
panel LED display, internal 
microphone, single sensitivity 
control plus opto-coupled switching for increased safety 
(EA Aug 81)81 MC8
Cat K81080 $89.00

MOSFET POWER 
AMPLIFIER
Employing Hitachi Mosfets, this 
power amplifier features a no 
compromise design, and is rated to 
deliver 150 W RMS maximum 
and features extremely low 
harmonic, transient and 
intermodulation distortion 
(ETIJan 81) ETI 477
Cat K44770 $69.50

MAIL ORDER 
HOT LINE
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POSTAGE RATES
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. $12.50
This Is for basic postage 
only. Comet Road freight, 
bulky and fragile Items 
will be charged at 
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Baff les j bo ff les g 
boxes and vents
by NEVILLE WILLIAMS

While expressing appreciation for articles on 
current hifi technology, a reader from Parkdale in 
Victoria has entered a strong plea for a plain 
language discussion of loudspeakers and 
enclosures, old and new. Surely, he says, a 
modern fully sealed enclosure must “strangle” 
the loudspeaker? And whatever happened to that 
very sensible concept, the “boffle” box? We do 
our best to oblige.

In putting his request, correspondent 
(A.B.) adds: “I guess that my interest 
owes more to mechanical than to 
electrical engineering. What I am trying 
to sort out is the effect of various types 
of enclosure on the basic pumping action 
of a loudspeaker.”

We’ll refer to that concept later, but 
let’s start at the beginning:

When an electrical drive signal is 
applied to a dynamic (ie, moving coil) 
loudspeaker, the cone moves back and 
forth in accordance with the instant­
aneous polarity, frequency and 
amplitude of the signal. As the cone 
moves forward, it creates a layer of 
compressed air at the front, and rarified 
air at the back; as it moves backward, the 
reverse applies.

The effect of such pressure pulses on 
the surrounding air can be compared to 
what happens when something disturbs 
the water in a still pond: waves can be 
observed radiating outwards from the 
source, effectively dispersing and 
propagating the original energy over a 
wide area.

Variations in instantaneous pressure 
produced by a loudspeaker cone in an 
invisible medium (air) are likewise 
dispersed and propagated in the form of 
sound waves.

Directional Effects
The pond analogy applies best to 

frequencies in the middle of the audio 
spectrum — from a few hundred to a few 
thousand Hertz. Over this range, sound 

waves are propagated from an 
unmounted dynamic loudspeaker 
substantially through the full 360°.

Above about 4-5kHz, however, as the 
sonic wavelength diminishes and 
becomes smaller than the frontal 
dimensions of the cone, propagation 
from an ordinary dynamic loudspeaker 
becomes increasingly directional.

Depending, in part, on the size and 
shape of the cone, sound propagation to 
the sides diminishes, while that to the 
rear is shadowed, anyway, by the 
housing and magnet structure. What 
remains is predominantly a “beam” of 
high frequencies typically 20-40° wide 
along the frontal axis of the cone.

At frequencies below about 600Hz the 
situation is different again. With the 
cone moving in a given direction for a 
progressively longer period during each 
half-cycle, air under pressure on the one

Fig.l: The sound propagation pattern for an 
unmounted full-range loudspeaker. Baffling is 
necessary to prevent low frequency energy 
from being merely pumped back and forth 
around the edge of the housing.

side of the cone has time to flow around 
the edge of the housing to relieve the 
partial vacuum on the other side.

Instead of propagating a pattern of 
low frequency sound waves into the 
surrounding atmosphere, much of the 
system energy is wasted in simply 
pushing air back and forth around the 
edge of the housing.

Fig.l depicts the sound propagation 
pattern of a typical full-range dynamic 
loudspeaker (unmounted) with the 
highest frequencies projected as a beam, 
the median frequencies widely dispersed, 
and the lowest frequencies confined 
mainly to the immediate vicinity of the 
cone.

Clearly, if the reproduction is to sound 
reasonably balanced, it is essential to 
achieve better propagation at the bass 
end. This is mainly what the article is all 
about: “Baffles, boffles, boxes and 
vents” — and their influence on low 
frequency response.

Bass Roll-off
In their loudspeaker literature, Philips 

(and others) describe the direct front-to- 
back path for bass energy as an “acoustic 
short-circuit”. It becomes evident, they 
say, at frequencies below that at which 
the distance from front to back of the 
cone approximates one half wavelength. 
(For an unmounted driver, I take it upon 
myself to suggest a mean distance 
between points at about half the driver

Fig.2: The low frequency response of an 
unmounted loudspeaker diminishes at about 
6dB/octave in the region of acoustic short- 
circuit and by a further 12dB/octave below the 
cone resonance.
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radius).
Below this region, the effective 

response falls at the nominal rate of 
6dB/octave, down to the system 
resonance. Below that again, the slope 
steepens to 18dB/octave (Fig.2).

It follows that physically large 
loudspeakers with (normally) a lower 
cone resonance will exhibit better bass 
response, unmounted, than their smaller 
counterparts — something that most will 
have noticed.

In fact, examples exist in commercial 
hifi systems and electronic organs of 
loudspeakers which, for bass response, 
rely primarily on jumbo size (and 
sometimes oddly shaped) cones, with 
only a modest amount of additional 
cabinet work. But while they may 
provide an interesting talking point, they 
can offer, at best, only a partial solution 
to the basic problem.

Baffling Essential
In the late ’20s, the potential for 

improved bass response was a major 
reason for the rapid adoption of dynamic 
loudspeakers. It was accepted, however, 
that they would need to be mounted on a 
“baffle” of some sort for the advantage 
to be realised.

It might take the form of a rigid panel, 
possibly resting on the floor and/or 
mounted across a corner, to increase its 
effective area. Alternatively, the need 
might be met by an open-back radio 
cabinet, preferably as large and 
substantial as possible.

Either way, the basic purpose was to 
increase the path length between the 
front and rear of the cone, thereby 
pushing the region of acoustic short- 
circuit and low frequency roll-off further 
down in the range.

However, aspirations at the time were 
not all that demanding — at least for the 
mass market. After the moving iron horn 
and cone loudspeakers of the ’20s (Fig.3) 
any bass seemed like good bass! Besides, 
other factors had to be considered:
• Supply, reliability and price in a 
booming, highly competitive market.
• Sensitivity, too, was vital and, in 
keenly priced, mass-produced models, 
that meant using a lightweight cone and 
a relatively short voice coil in a narrow 
magnetic gap.
• To maintain the voice coil central in 
the gap, and to keep cone excursions 
within acceptable limits, suspension 
systems had to be relatively stiff. As a 
result, the majority of such loudspeakers 
ended up with a prominent (high Q) cone 
resonance, commonly above 70Hz for 
30cm models and higher again for their 
smaller counterparts.

When mounted in typical console 
radio cabinets, it was not unusual for the 
low frequency response to meet up with 
the cone resonance, which would then be

Fig.3: The frequency 
response curve of a typical 
old-time horn loudspeaker 
— bad enough, without 
even considering the 
distortion! It is of little 
wonder that dynamic 
loudspeakers took over so 
rapidly.

heard loud and clear, resulting in the 
infamous “one-note bass” of the early 
’30s (Fig.4).

To curb it, designers came to rely on 
negative feedback in the amplifier to 
lower the impedance of pentode output 
stages and to provide a measure of 
electrical damping on the coil/cone 
system.

While budget-priced “radio” 
loudspeakers, with suitable circuitry, 
may provide acceptable sound for 
general listening, their potential for use 
in a high quality sound system is strictly 
limited, despite claims to the contrary 
over the years.

In any case, what might have rated as 
excellent in the days of indifferent signal 
sources could sound very ordinary in 
this, the digital era.

Hifi Loudspeakers
With rare exceptions, the starting 

point for a good loudspeaker system 
needs to be a high quality driver (or 
drivers) of which examples have been 
available since I first entered the industry 
in the early ’30s.

I still look back with a certain anguish 
to the big full-range American 
Magnavox and Jensen models that I had 
to fit to other people’s systems but could 
not afford myself! These were followed 
by a variety of British and European 
models, including big-name brands like

Fig. 4 Hz --------—

Fig.4: Fitting a loudspeaker to a baffle pushes 
the 6dB/octave roll-off further down in the 
range. The cone resonance can become very 
prominent, as a result, if it is not sufficiently 
damped by the associated amplifier.

Goodmans, Wharfedale, Celestion and 
Philips.

Best described as “general purpose” 
hifi loudspeakers, they were generously 
proportioned (30-38cm diameter) with 
specially moulded (often curvilinear) 
cones, long travel voice coils and 
suspension, and a large magnet structure 
to ensure high sensitivity and good 
electrical damping with (commonly) 
power triode output stages. Their bass 
resonance was down around 45Hz but so 
well damped and so broad that it was 
usually difficult to pick by ear.

They certainly sounded impressive in 
a deluxe console or, less commonly, on a 
large suitably styled baffle made from 
heavy timber or, in the Wharfedale 
manner, from plywood layers filled with 
dry sand.

Extended Bass
But still not satisfied, individual 

enthusiasts and a generation of dedicated 
English hifi manufacturers aspired to a 
still further downward extension of the 
bass response, requiring the means to 
more effectively contain or control back 
radiation from the cone.

One logical — but not very practical 
— answer was to create an “infinite” 
baffle by mounting the loudspeaker: (1) 
in a dividing wall; (2) in the door of a 
capacious cupboard; (3) in the opening of 
a disused chimney, or (4) through the 
ceiling.

Apart from structural implications, 
however, other matters had to be 
considered like noise from the rear of the 
loudspeaker, unequal air pressure on the 
respective sides of the cone — and 
hungry rodents!

To quote Gilbert Briggs of 
Wharfedale: “Moral: don’t use the 
mouse’s living room as a speaker 
enclosure!”

So the tantilising problem remained: to 
devise an enclosure that would be self- 
contained, of practical dimensions and 
construction, and able to contain or 
control low frequency radiation from the 
rear of the cone; this — to use A.B.’s 
term — without “strangling” the 
loudspeaker!
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Baffles, boffles, 
boxes and vents

(What should be added was that, for 
the most part, the effort was 
concentrated around general purpose hifi 
loudspeakers which, as a class, did not 
lend themselves to being crammed into 
“practical” sized enclosures of any 
description!)

The obvious starting point was a rigid, 
completely sealed box, still misguidedly 
described by some as an “infinite” baffle. 
While it may indeed have "contained” 
back radiation from the cone, it was (and 
still is) anything but “infinite” in its effect 
on cone behaviour.

In particular, the body of air trapped 
behind the cone, alternatively 
compressed and rarified by cone 
movement, acts as a supplementary 
spring, tending to restore the cone to its 
median position. It has the effect of 
raising both the frequency and the “Q” 
of the cone resonance, being particularly 
apparent with large loudspeakers in 
unduly small enclosures.

In the mono era, some enthusiasts 
nevertheless found it practicable to 
accommodate a "general purpose” hifi 
loudspeaker in a single large enclosure — 
250 litres (9 cu ft) or more — tolerating a 
modest 5-10Hz rise in the bass resonance 
and restraining the “Q”, if necessary, by 
partially filling or padding the enclosure.

Smaller Boxes?
But, especially with the arrival of 

stereo, 250-litre enclosures were out of 
the question for most enthusiasts. Nor 
did they relish the idea of small sealed 
enclosures, with their potentially 
traumatic effect on the resonance of 
typical loudspeakers, padding and filling 
notwithstanding.

The “boffle” box, mentioned by 
correspondent A.B., represented one of 
many attempts to get around the 
dilemma. I forget the finer details but we 
actually had a pair of them bracketed to 
the wall of the EA lab at one stage, for 
on-the-spot audio testing.

As I recall, they were about 45-50cm 
cubes, open at the back. But, behind the 
30cm loudspeakers, was a succession of 
caneite panels and spacers, with a 
circular hole in each panel, progressively 
smaller towards the back.

The idea was that the panels would 
intercept and absorb middle and high 
frequency radiation from the rear of the 
cone and thus minimise standing waves 
in the box. This they probably did but, at 
the vital lower frequencies, their 
contribution would have been something 
of a gamble.

Air partly trapped behind the cone 
could still have affected its resonant 

frequency, while the residual direct 
front/back path would have imposed its 
own roll-off.

While accepting that some boffle 
boxes might have worked well with some 
drivers, I feel certain that, in other cases, 
results would have been very ordinary. 
Like jumbo size cones, mentioned earlier, 
“boffles” provided an interesting idea but 
not a fundamental solution to the basic 
problem.

Among other approaches, popular at 
the time, was the acoustic labyrinth — 
an enclosure with internal partitions 
which formed a convolute path for the 
back radiation to a separate outlet port.

The object was to achieve an 
approximate half-cycle phase delay 
through the labyrinth at selected low 
frequencies, such that output from the 
port would reinforce direct radiation 
from the cone in the normal roll-off 
region.

Unfortunately, a suitably long 
acoustic path of sufficient cross-section 
to work well with a large loudspeaker 
can itself be quite large. If shortened, it 
will reinforce the wrong frequencies. If 
narrowed, or filled with fibrous material, 
it may raise the resonant frequency of 
the cone and achieve little else.

Much the same remarks apply to 
folded horn enclosures. If well executed 
(as by Paul Klipsch in the ’40s) they can 
be very good, even if rather large and

Linear Phase 
Loudspeakers

In these systems, the treble, mid 
and low frequency drivers are 
mounted on the front panel in such a 
way as to equalise, as far as 
possible, the distance from each 
cone to a listener seated in the 
optimum listening area. The purpose 
is to maintain the correct phase 
relationship between the frequency 
components of the reproduced 
sound, both to preserve its integrity 
and to optimise stereo imaging.

Special attention may also be paid 
to the dividing network in the 
system, with the same objective in 
view.

The measures can be shown on 
instruments to have an effect on 
phase and waveshape but whether 
the difference is significant 
subjectively is open to argument.

Either way, linear phase design 
does not modify the need to pay full 
attention to basic requirements for 
proper bass response. 

expensive. But, if scaled down in an 
effort to conserve space and cost, they 
become eminently forgettable!

Forgettable, too are many other 
examples of the enclosure maker’s art 
from the immediate pre-and post-war 
period, based on earlier work, hunches, 
ovservation, enthusiasm — and an 
imperfect understanding of the principles 
involved! Prominent in this group is an 
array of smallish, highly "doctored” 
vented systems, yet to be discussed.

Most such creations are the product of 
an era in which those involved started 
out with a particular loudspeaker (or 
system) thereafter attempting, by 
empirical methods, to produce an 
enclosure to suit it. The inevitable result 
has been misinformation and confusion.

The Modern Approach
The present-day approach to hifi 

loudspeaker and enclosure design is 
reminiscent of the old adage: “If you 
can’t beat ’em, join ’em!”.

Instead of acquiring independently an 
ostensibly high performance loudspeaker 
(or system) and then trying — possibly 
against the odds — to devise an 
enclosure to go with it, the loudspeaker 
(or bass driver) and enclosure are chosen 
and/or designed, from the outset, to 
complement each other.

The concept is not new but, over the 
past 20-odd years, mathematical analysis 
and computer programs have 
emphasised its advantages, transforming 
what was once a rather tedious and 
empirical procedure into an exact 
science.

For a given loudspeaker, it is now 
possible to predict system performance 
for a range of enclosure dimensions. Or, 
given certain enclosure specifications, a 
design can be derived for a 
complementary driver. Yet again, for a 
certain performance target, the options 
for both driver and enclosure can be 
explored to discover the most practical 
combination — before any hardware is 
produced.

Computer aided design has focused 
mainly on fully sealed and on reflex (ie, 
vented) systems, both of which combine 
relative ease of construction with a wide 
range of options in terms of size, cost and 
performance.

Both can be presented as simple, 
rectangular boxes housing either a single 
full-range loudspeaker or a complete 
multi-way system with a dedicated bass 
driver. Alternatively, they can be 
constructed in a variety of shapes, 
provided the correct volume is retained.

Sealed Systems
In the case of fully sealed systems, the 

basic concept is to plan for a loudspeaker 
(or a bass driver) with a deliberately soft
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ULTRA
THE NEW MUSICAL CHALLENGE FROM

SHIRE

MODEL 50

FREE YOURSELF 
FROM THE 

< EXPERIENCES 
AND BONDAGE 

MODEL3OO OF THE PAST

ULTRA PRESENTS
THE NEW ESOTERIC HAND CRAFTED CARTRIDGES

SPECIFICA TIONS_____________________
SPECIFICATIONS ULTRA 500 ULTRA 400 ULTRA 300
Frequency Response 10 to 35kHz 10 to 30kHz 10 to 22kHz
Total Effective Mass 
Dynamic Vertical

0.165mg 0.190mg 0.300mg

Stylus Com­
pliance 20/xcm/dyne 14gcm/dyne 11 /zcm/dyne

Trackability @ 1.2g
force in cm/sec 
peak recorded 
velocity 400Hz 42cm/sec 29cm/sec 28cm/sec

1kHz 65cm/sec 51 cm/sec 38cm/sec
5kHz 10Ocm/sec 76cm/sec 50cm/sec

10kHz 75cm/sec 64cm/sec 44cm/sec
Channel Balance
Channel Separation

within 1 dB within 1dB within 1.5dB

(minimum) 
@ 1kHz 27dB 27dB 25dB
@10kHz

Optimum Tip Tracking
20dB 17dB 17dB

Force 1.2g 1.2g 120
Optimum Total Tone

Arm Force 
(Dynamic 1.7g 170 170

Stabiliser Operating) 
Force Exerted by

Dynamic 
Stabiliser 0.5g 0.5g 0.5g

Optimum Load 
Output @ 1 kHz,

47kO//250pF 47kO//200 to 300pF 47kO//200 to 300pF

5cm/sec peak 
recorded velocity 3.2mV 4.0mV 3.5mV

Inductance (typical @
1kHz) 330mH 360mH 360mH

de Resistance
(typical) 8150 1kO 1kO

Net Weight 9.3g 4.5g 4.5g
Replacement Stylus ULTRA 500S ULTRA 400S ULTRA 300S

TAKE IT FOR A SPIN 
AND BRING YOUR 
RECORDS TO LIFE

AUDIO ENGINEERS
342 KENT STREET, 

SYDNEY .

PH: (02) 29 6731

MODEL 400
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Ct commodore 64
M 

siridBil—SPECTRUM

with our Speech Synthesisers from Currah. 
No software needs to be loaded, just plug the 
synthesiser onto your computer and it's ready to talk, 
using the sound on your TV.
An infinite vocabulary is achieved through use of 
allophones or sound syllables. These look just like 
they sound and are very easy to enter into your 
programmes. The Microspeech and Speech 64 have 
"speechware" available — synthesiser compatible 
software from commercial suppliers. Full instructions
are provided for endless fun and education.

Speech 64 for Commodore 64 $69.00
Chatterbox for Vic 20 $66.50
Microspeech for Sinclair Spectrum $62.00

Phone or send sae for FREE brochure — specify 
computer type.

Y Australian distributor:

dolphin computers
99 Reserve Road, 
ARTARMON, NSW. 2064.

Telephone: (02) 438-4933 
Telex: AA20677

At discerning computer shops or mail order from Dolphin Airmail (software) $1 00 
cert mail $2 50 o/mte courier $6 00 Enclose cheque/money order/Bankcard details 
All prices include sales ta« aii products guaranteed

••Dealer enquiries welcome**

BUILD YOUR OWN 
SPEAKERS
The superb DYNAUD1O and 
SCAN-SPEAK drivers from 
Denmark are now available in 
Australia. These loudspeaker drivers 
are used by many superior brand 
named speakers, some of which sell 
for up to $13,000 per pair.
Here is your chance to design and 
build your own top speakers. If you 
prefer, you can use the designs and 
crossover networks we have 
available. All specifications are 
available on request, including 
‘Thiele & Small’ parameters for 
design of bassreflex cabinets.

TRADE AND OEM 
INQUIRIES WELCOME.

Sole Australian Distributor:
SCAN AUDIO Pty. Ltd.
P.O. Box 242, Hawthorn, 3122.
Ph. (03) 819 5352

Baffles, boffles, boxes and vents

Fig.5: The frequency response curve of a full-scale domestic loudspeaker system using Philips 
drivers and a Philips designed sealed enclosure. It could readily cope with low-end bass boost.

(compliant) suspension and a deliberately 
low cone resonance, typically below 
30Hz.

Such a driver would be liable to 
damage by excessive cone excursion, if 
used on a flat baffle, in an open-back 
cabinet or an over-large sealed enclosure. 
But, by mounting it in a suitably small 
enclosure, the “stiffness” of the 
entrapped air supplements that of the 
mechanical suspension, affording greater 
protection from overdrive and raising the 
resonance to a still low but convenient 
frequency.

Instead of the enclosure "strangling” 
the loudspeaker, as was formerly the 
case, it becomes an essential part of the 
suspension. As well, it completely 
“contains” the back radiation, thereby 
solving the basic problem.

By way of example, a large, 3-way 
loudspeaker system marketed by Philips 
for commercial or home construction, 
includes a 30cm bass driver having a 
cone resonance, unmounted, of 20Hz. 
Installed in the recommended fully 
sealed 100-litre (3.6 cu ft) enclosure, the 
bass resonance rises to about 50Hz, 
giving full output at that frequency and a 
useful response extending to below 30Hz 
(Fig.5). Rated power handling capacity 
for the system is 100W.

At a more modest level, commercial 
sealed enclosures range downward in size 
to small “bookshelf’ dimensions, often 
with a surprising performance for their 
size. They use proportionately smaller 
drivers, with a long travel voice coil to 
permit high output, relying heavily on 
the entrapped air to cushion the cone 
against excessive travel.

However, small wide-range fully 
sealed systems are, by nature, 

comparatively insensitive, requiring 
more drive than their larger counterparts 
to produce an adequate level of sound in 
the listening room. Fortunately, this 
seldom poses a problem with modern 
solid state amplifiers.

One other point warrants repetition 
from page 100 of the February issue: If a 
sealed enclosure has been optimally 
designed to complement a particular 
driver, it is unwise to arbitrarily increase 
the enclosure volume with the idea of 
gaining extra bass response. The 
resonance of the system may indeed be 
moved to a lower frequency but the “Q” 
of the system could also be lowered 
(Fig. 6), causing the response curve to 
droop, with a marginal loss, rather than a 
gain in useful response.

Reflex Enclosures
Reflex (or vented) enclosures are a 

derivative of the historic Helmholtz

Fig.6: The solid curve shows the bass 
response of a critically designed sealed 
enclosure. A too-small enclosure produces an 
undesirable peak (dashed) but too large causes 
the curve to droop (dotted).
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Multidirectional 
Loudspeakers

Conventional stereo loudspeakers 
project sound towards the listener 
and are frequently judged on their 
ability to create a sharp stereo 
image.

Multidirectional loudspeakers, on 
the other hand, are designed to 
project middle and high frequencies 
in a variety of directions, often 
deliberately bouncing the sound off 
adjacent and rear walls.

The claim is that it is subjectively 
more natural, pleasant and relaxing 
to be surrounded by sound than to 
have it “squirted" at the listener from 
two sonically obvious sources.

It is largely a matter of individual 
preference but one thing is certain: 
an array of small loudspeakers to 
disperse middle and high 
frequencies does not obviate the 
need for adequate provision for the 
bass end.

resonator, involving an otherwise 
airtight cabinet, with a vent or tubular 
port, plus a mounting hole for a 
loudspeaker.

The volume of the enclosure and the 
dimensions of the vent are normally 
chosen such that a mutual acoustic 
resonance occurs at a frequency 
approximating the bass resonance of the 
loudspeaker. In this region, energy from 
the rear of the cone emerges from the 
vent, shifted sufficiently in phase to 
reinforce direct radiation from the front 
of the cone.

Effectively, the reflex system achieves 
a similar end result to the acoustic 
labyrinth — without the partitions. And, 
because it uses rather than suppresses 
energy from the rear of the cone, if offers 

somewhat greater acoustic efficiency 
than the fully sealed system, particularly 
in the bass region.

One of the all-time champions of the 
method, Gilbert Briggs of Wharfedale, 
had this to say:

"From the point of view of size, cost 
and ease of construction, the vented 
enclosure seems to pay the highest 
dividends in terms of bass output, 
provided vent resonances below about 
50Hz are adhered to. A higher resonance 
frequency may be obnoxious. ”

The vented system worked well for 
Briggs because, in his day, Wharfedale 
was mainly concerned with large 
loudspeakers in large enclosures and 
resonances generally in the under-50Hz 
region. What he and his contemporaries 
didn’t fully realise was that then-current 
design guidelines did not take into 
account factors that were vital to 
compact systems.

So, when compact reflex systems 
began to appear on the market, the bass 
characteristics of some were indeed 
sufficiently “obnoxious” to earn them a 
reputation as boom boxes!

In an attempt to curb objectionable 
resonance effects, designers resorted to a 
variety of measures, including internal 
partitions or curtains, padding, filling 
and acoustic filters across the vent. 
Sometimes they helped; sometimes they 
didn’t.

It was left to an Australian engineer, 
Neville Thiele, and others, to perform a 
detailed mathematical analysis of the 
reflex system. It has since been 
translated into computer programs, 
making it possible to predict accurately 
the performance of various 
driver/enclosure/vent combinations and 
to give the “thumbs down” to basically 
unsuitable drivers or to impractical 
specifications.

The work has also rendered obsolete

Fig.7: the “boffle” box used a succession of 
canite panels and spacers, with a circular hole 
in each panel, progressively smaller towards 
the back. The panels were designed to 
minimise standing waves in the box.

most articles on the subject from the ’50s 
and ’60s, along with ideas for 
“doctoring” systems that were probably 
ill-conceived in the first place!

But, equally, it has made it possible for 
companies with engineering know-how 
to design and/or manufacture a range of 
vented systems based on proven 
technology rather than “guesstimation”.

The one lament is probably that 
modern reflex enclosure design can not 
be reduced to a few simple tables and 
graphs, for use by non-technical 
hobbyists. If you want to build a reflex 
system, base it on a proven design from a 
reliable source.

How do reflex and fully sealed systems 
compare in terms of performance? In 
general, reflex systems should have the 
advantage in terms of efficiency, 
particularly over the bass region, but 
they are probably less practical for very 
small enclosures. Both have • strong 
support, however, and our advice is 
simply to invest in the system which 
seems best to meet your needs, be it 
sealed or vented! *

CLIFF 
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Quality Nylon, Matt Black Finish, 
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Repetitive Strain Injury: is 
it real or imaginary?
These days, references in the media to 
RSI — Repetitive Strain Injury — seem 
almost to be a daily occurrence. For some 
people, RSI supposedly spells the end of a 
promising career; to others, the whole idea 
is a load of hogwash. Who’s right and 
who’s wrong or does the truth lie 
somewhere in between.

FORUM
Conducted by Neville Williams

When concern about possible 
computer operator ailments first 
surfaced some years ago, RSI had not 
been dignified by a special name. It was 
just one aspect of broadly based and 
rather emotional staff opposition to the 
introduction of computer keyboard 
technology into the workplace.

Some saw the technology as a threat 
to their existing personal expertise; 
others were more concerned with its 
likely impact on job opportunities 
generally. Still others were ready enough 
to accept advanced technology — 
provided they could negotiate an award 
to cover new skills, new hazards, and 
anything else they could dream up!

Some indulged in rather free-wheeling 
speculation about the possible ill effects 
of spending long hours in front of a 
display screen. Might not the TV-style 
scanned image cause eyestrain and/or 
produce mental tension of an obscure 
kind?

Again, something as highly visual and 
electronic as a display screen must surely 
generate rays of a sort and these might 
have an effect on anything from libido to 
genes!

More practically, there were claims 
that the kind of environment that had 
sufficed for typists and stenographers for 
decades was totally unsuitable for 
electronic keyboard operators. Room 
layout, lighting and posture all needed to 
be re-thought before the new equipment 
was introduced!

On the other side of the table, 
computer manufacturers, computer 
vendors and prospective purchasers were 
busily working out appropriate rebuttals.

In all this, fact was often so obscured 
by fiction and by industrial politics that 
I, along with a lot of others in the 
technical fraternity, tended to treat 
much of the debate with the proverbial 
“grain of salt”.

Then, in a stroke of pure genius, 
someone invented a collective term — 

complete with initials—for the potential 
physiological effects of working for long 
periods at a computer style keyboard; 
they christened it RSI, short for 
Repetitive Strain Injury.

In very short order, keyboard 
operators across the country were 
claiming that they had had to give up 
work because of RSI, or were currently 
suffering from its effects, or were being 
exposed to its ravages.

It was reminiscent of the one-time 
debate surrounding those vague, alleged 
visitations from outer space. Initially, 
people merely professed to having seen a 
disparate array of mysterious lights, 
flying saucers, and unearthly aircraft 
manned by little green men. But, almost 
overnight, all such phenomena were 
dignified and unified by a new, collective 
name: UFOs or Unidentified Flying 
Objects!

But, as with “UFOs”, the term RSI 
also provided a convenient focus for the 
sceptics. There were plenty of them, but it 
would be difficult to imagine one more 
outspoken than Dr Denis P. Mackey, of 
Lindisfarne, Tasmania, author of a letter 
to the Editor, published in the Sydney 
Morning Herald on February 21, last. 
Under the title “RSI a joke”, he says:

"A form of mass hysteria is moving 
through the Australian Public Service in 
the guise of repetitive strain injury (RSI).

"This ‘disease’ was invented two years 
ago as a bit of a joke so that work shy 
people could have an excuse fora ‘sickle’. 
RSI represented no more than sore 
muscles or joints following repetitive use 
or overuse, as any tired housewife can 
confirm.

"RSI was invented as a diagnostic 
entity to support a hoax. All the aches 
and pains of everyday life have been 
translated into RSI and floated to a 
gullible community as a workers’ 
compensation claim, to see which sector 
will take the bait. ”

From the standpoint of the medical 

profession, Dr Mackey admits to a 
certain amusement, as public servants 
“line up by the droves to claim 
compensation for their overworked 
muscles.” He concludes:

"It must be embarrassing for the 
Commonwealth Health Department, 
which controls all medical statistics, to 
observe that there are more cases of this 
disease in its own ranks that in any other 
Government department. ”

While few sceptics have expressed 
themselves quite as forcibly as Dr 
Mackey, there has certainly been 
widespread reservation about this 
ostensibly “new”, potentially crippling 
disease. What about all the woman who 
worked for years in traditional typing 
pools? Why hadn’t they become victims 
of RSI?

Perhaps many did, without some 
cumulative work-related disability ever 
having been diagnosed — or accepted — 
as such.

The same question could doubtless be 
pursued about women machinists in 
clothing factories or other process 
workers doing tedious repetitive 
handwork, often under makeshift 
conditions.

Accepted wisdom is to point out that 
typists, for example, normally break their 
keyboard routine at frequent intervals to 
handle paper and documents, thereby 
changing posture and bringing other 
muscles into play. This may not happen 
to anything like the same extent with, 
say, a word processor, where the activity 
involves fewer muscles for longer periods 
— possibly resulting in RSI.

A very old problem:
As it turned out, Dr Mackey’s letter to 

the Sydney Morning Herald prompted 
three letters from other readers, all 
coincidentally having to do with old-time 
Morse Code operators.

Referring to RSI (and more 
particularly to Tenosynovitis or Carpal 
tunnel syndrome), J. W. Dargan of 
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Greenwich, NSW (Mar 4, ’85) pointed 
out that the basic problem surfaced at 
least 50 years ago in connection with a 
primitive forerunner of modern 
“electric” communication devices: the 
Morse Code key. I quote:

“The same over-use of movements of 
small amplitude and low force by the tips 
of the fingers resulted in pain and rigidity 
of the wrist, which in turn destroyed the 
flexibility necessary for forming Morse 
signals at high speed. In those days it 
didn’t have a medical name, and was 
known graphically as ‘glass arm’!’’

When that happened, according to the 
writer, the operator had no alternative 
but to learn to send with the other hand 
and, failing that, with the palm or even 
the wrist. Then unable, any longer, to 
send code, the operator simply lost his 
job, with little or no thought of sick pay 
or compensation.

By way of further comment (SMH 
March 8, ’85) Mr Alf Baker confirmed 
the difficulties faced by old-time Morie 
Code operators, who were vital to 
Railway Department communications in 
country areas, before the installation of 
telephones. The glass arm problem was 
alleviated by development of the 
“pendograph”, which allowed the 
operator to send code messages by using 
the thumb and forefinger in a lateral 
movement.

In the same issue, Dr M. Raphael of 
Mosman, NSW, also refers to the 
problems of Morse Code operators early 
in the century but says that over-use 
syndromes have been reported under 
various names in many industries over at 
least 300 years!

Morse Code operators, he said, 
ultimately had their shifts reduced. It 
seems only logical that, in addition to 
ergonomically designed work stations, 
present-day employees should receive 
proper consideration in regard to shifts, 
rest pauses, exercises, etc, in order to 
forestall trouble of a similar nature.

(In fact, this practice is now 
mandatory in some computer intensive 
government departments.)

Musicians as well!
More or less coincident with the 

foregoing debate in the Sydney Morning 
Herald, a news item in the Sydney Daily 
Telegraph quoted a report from Victoria, 
to do with professional musicians. The 
curiously worded introduction made it 
sound as if RSI was really an infectious 
disease, to be passed on and caught like 
the flu:
“The disease that was once thought only 
to inflict keyboard operators in the 
typing pool is also sweeping through 
symphony orchestras.”

The item goes on to say that Mr 
Hunter Fry, the scientific convenor of

Distortion on orchestral strings
I would like to comment on your 

article “Why the distortion on 
orchestral strings?" in the February 
issue of “Electronics Australia It has 
been a pet study (or hate) of mine over 
many years.

First let me say that the distortion 
is on the master tapes but becomes 
more apparent through each 
processing stage. (You can certainly 
hear it if you play back the master 
lacquer.)

But, significantly, it is often 
discernable also at the original 
performance. By way of illustration, 
let me recount something that 
happened to me in the days of mono 
reproduction.

At the time, I used to hold musical 
evenings in my home where a number 
of guests would come and simply sit 
in silence, listening to the reproduced 
music. One such guest was a 
prominent artist in Melbourne, who 
learned his craft painting model and 
stage scenery at La Scala in Milan, 
often to the sound of great orchestras 
rehearsing in the background.

At one of our evenings, he noticed 
“fizz” on the strings and described it 
as distortion, ostensibly in the 
recording. Later, we happened to 
attend an opera together and, during 
the performance, he became quite 
agitated. I learned later that he was 
trying to tell me how he had become 
aware of the very same “distortion "at 
this live performance. So it is a fact.

Now for my theory: You have 
noted, as I have, that it only occurs 
with some sound sources: vocal, 
strings — and some brass, you will 
find.

Further observation seems to 

the Victorian Arts Medical Society, has 
surveyed six symphony orchestras 
during the past year, on the lookout for 
signs of RSI amongst the players.

Reportedly, he found evidence of the 
problem in 50% of the players. About 
7% were ranked as having a “Grade 
Five” condition, suggesting that they 
would not be able to continue playing for 
much longer.

The report put the blame for RSI on 
bad posture and constant practice, and 
foreshadowed the time when orchestra 
members might “down tools” every half 
hour for an RSI break!

When I read that, I immediately rang 
Julian Russell, well known for his record 
reviews in this magazine. In his younger 
days, Julian was a professional concert 
and orchestral pianist, and later a 

indicate that it only occurs where the 
artist has to select the pitch of the 
instrument while playing — no 
definite finger hole. Flutes in unison 
do not seem to exhibit the effect.

It appears to me that, in sounding 
the required notes, individual 
members of the group are all ever so 
slightly “off key" and that this causes 
a large conglomeration of harmonics. 
The louder the playing (or singing) the 
more noticeable the effect.

One might reasonably argue that, if 
enough harmonics are generated, the 
wave envelope would start to “square 
off’.

So we have a problem to start with 
— it sounds distorted “live" — but 
this is progressively compounded by 
the difficulty which the unnaturally 
complicated waveform presents to the 
microphones and to the rest of the 
system, both recording and playback. 
Phase problems with multiple 
microphones certainly do not help!

Yes, I have heard the effect on 
some compact discs. And, yes, the 
skill of the musicians is important. 
For example: try as I may, I could not 
hear it during a performance by the 
Israel Orchestra during their last visit 
here.

To sum up:
(1) “Distortion” is frequently present 
in the live performance.
(2) It happens only with choral groups 
and some instruments and depends to 
a degree on the skill of the performers.
(3) It becomes more noticeable with 
each recording stage, particularly if 
great care is not taken with levels and 
any application of treble boost.

Harry Mauger 
(Mordialloc, Vic).

conductor. He has been in and around 
orchestras and musicians, worldwide, for 
most of his long life.

What were his reactions to the 
Victorian report?

In effect, they were substantially 
parallel to those of Dr Mackey, as quoted 
earlier, but expressed in somewhat less 
polite terms!

Any good teacher, he said, would 
place strong emphasis on posture and a 
professional musician who chose to 
ignore such advice would be likely to 
suffer the consequences in the way of 
plain, old-fashioned aches and pains.

Said Julian: unlike electronic keyboard 
operators, musicians do not, for the most 
part, just use their fingers. There is, or 
can be, considerable incidental
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Forum — continued
movement of other muscles.

As a professional pianist, he would 
customarily have spent many hours each 
day practicing, followed by an evening 
performance, and he never experienced 
any suggestion of so-called repetitive 
strain injury. Nor, could he remember 
other musicians complaining about it.

“It’s the same old syndrome. Invent a 
new ailment and there’s an immediate 
rush of people claiming to have it!”

In retrospect, 1 guess I should have 
asked Julian whether he could remember 
musicians being troubled by rheumatism 
or arthritis — or, at least, by complaints 
so described. RSI by any other name 
hurts just the same!

To this point I have deliberately kept 
my options open — but I haven’t quite 
finished. The fact is that I had a personal 
reason for raising the matter in the first 
place.

My own experience
As a professional technical writer I, 

too, worked for decades in front of a 
typewriter, without any notable 
complications, apart from quite 
predictable fatigue. In retirement, 
however, I have effectively pensioned off 
the aging Adler and, nowadays, write 
virtually everything on a word processor.

As often happens in a domestic 
situation, the new equipment was 
shuffled around a good deal, until it 
finally ended up on a separate small table 
— appropriately tidy and set up ready for 
immediate use.

Some time later, I became aware of 
mild but niggling arm and shoulder pain 
which, on the wrong side of retirement, 
can give some cause for concern. But 
then I noticed that the pains became 
most apparent after some hours at the 
word processor. Why so, after years in 
front of a typewriter keyboard?

I was using the processor because it 
encouraged longer periods of 
concentration, with fewer distractions, 
resulting in much higher productivity. 
But, in so doing, it largely obviated the 
need for physical movement, other than 
to do with the keyboard.

Then I realised that, during those 
longer periods of concentration, my 
elbows were thrust quite heavily into the 
padded arms of the office style chair, 
with a significant amount of body weight 
literally hanging from my shoulders. No 
wonder the arm and shoulder muscles 
were protesting. It seemed very much a 
matter of posture.

A call to a doctor friend proved most 
enlightening. He is associated, by the 
way, with a large company which

SORRY, Mr KODAK!
The inadvertent omission of a 

few words from a paragraph in 
“Forum” (March '85, page 30) 
completely changed its sense, to 
the disadvantage of Kodachrome 
film. The actual printout from the 
Author’s word processor reads as 
follows:

But, closer to home, when 
comparing notes with a 
photographer friend, I had a look at 
a collection of 35mm slides which I 
had either taken personally or 
bought during the EA-organised 
“Technitour” to Osaka for EXPO 
’70. My own Kodachrome slides 
were still in good shape but many 
of the bought slides had taken on 
hues ranging from a prevailing blue, 
through, reddish-purple to a faded 
all-over orange — in the latter case, 
a complete write-off.

operates a great many keyboards.
“Do you recognise the symptoms?
“I certainly do. They’re classical. 

Where do you have the processor?
“On an ordinary small table.
“It’ll be too high. The keyboard should 

be down near your knees, not up near 
your chest! Cut a few inches off the legs!

“What about the arms on the chair?
“Put them right down, if you can, or 

take them right off!
“Anything else?
“Yes. Set the screen at a comfortable 

viewing height and make sure that it’s 
not reflecting glare from windows or 
lights.

“Thanks for your observations. I think 
I might say something about this in the 
magazine.

“By all means do. Impress on your 
computer-nut readers the vital 
importance of posture and lighting when 
spending long periods at a keyboard. If 
they don’t, they could run into aches and 
pains — no matter by what name you 
call them!”

Frankly, that sounds to me like good 
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advice, particularly for private users, 
isolated from imposed work practice 
discipline.

By its very nature, a computer style 
keyboard encourages prolonged 
concentration, particularly in the role of 
a word processor. There is little need for 
incidental body movement: No need to 
reach for new sheets of paper or to 
arrange completed sheets as the job 
progresses. No need to search for a 
rubber or correction fluid, or to get up 
and walk away in disgust when 
something has to be re-typed or re­
arranged.

You just tap a few extra keys and 
carry right on!

The combination of that kind of 
concentration with poor posture and/or 
poor lighting can cause exactly the kind 
of aches, pains and eyestrain that one 
would expect. Whether tenosynovitis or 
carpal tunnel syndrome lurks just around 
the corner is not quite so clear but at 
least we should take note of problems 
that are immediately obvious.

Distortion on strings
In February last, I raised the matter of 

the “edginess” or “zizz” that often 
characterises the sound of massed strings 
or massed voices. It is commonly blamed 
on the recording and replay equipment 
but I suggested that, if you listen 
carefully, it can often be discerned at a 
live performance.

Could it be that the sheer complexity 
of harmonics from multiple sound 
sources, all slightly and randomly off 
tune, is interpreted by the ear as noise 
and therefore as “distortion”?

Some may have regarded it as a rather 
“way out” suggestion and I was naturally 
most interested to receive a letter of 
support from a long-time friend, Harry 
Mauger (pronounced ‘major’). Before his 
retirement, Harry was chief recording 
engineer for Astor Records in 
Melbourne and he speaks from a wealth 
of practical experience.

I suggest you read his letter on the 
preceding page and compare his 
observations with the original article in 
February.

“So next time you go to a concert, 
don’t just sit there enjoying the music. 
Keep an ear out for the “distortion”! *
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“The CD-44 is most probably 
the ‘sharpest’ and most marketable 
CD player introduced by the Marantz 
company. Its major attributes extend 
beyond the realm of price as the 
designers have aimed at providing a 
sophisticated performance which does 
not appear to be limited by price.

The frequency accuracy of the 
player proved to be outstanding. 
The consequent frequency deviation 
was only a paltry 0.1 Hz for the 2OkHz 
reference signal. The frequency 
linearity was 2OHz to 2OkHz + 2dB. 
That sort of accuracy is not likely to be 
improved upon by any other player.

This sort of performance would be 
raved about by other manufacturers 
and their P.R. personnel as state of the 
art performance.’’

Louis Challis. “Electronics Today 
International’’. May 1985.

STAN CURTIS' RIGHT EAR. STAN CURTIS' LEFT EAR.

“By contrast, the Marantz player 
produced a sound which was smoother,

not so forward or bright, and infinitely 
more musically convincing.

Many recordings played on the 
Marantz exhibited that very 
important characteristic of a good 
reproducing system - the sound didn’t 
obviously emanate from two loud­
speakers.

Obviously at this level we are not 
talking about a standard of 
reproduction that was poor, but of a 
difference in absolute performance 
which made the Marantz preferable.”

Stan Curtis. “Hi-Fi for Pleasure.”

DAVID PRAKEL’S RIGHT EAR. DAVID PRAKEL’S LEE I EAR

“I have been surprised by the quite 
audible difference between CD players 
and have already stated a preference for 
the sound of the Marantz machine 
in terms of its hand! ing of “ambience” 
and its sheer unfatiguing listenability.

Other players I’ve heard in direct 
comparisons have shown a bright 
veiling effect with more up-front 
presentation and a fatiguing quality.



ars as good
experts?

How much of this is down to the 
quality of the analogue audio circuitry 
in the players in question, and how 
much to the 14 versus 16 bit systems, 
I d hate to guess.”

DavidPrakeL “Hi-FiAnswers,’’U.K.
“Ironically, after all the opulent, 

lavish and wholly enjoyable CD 
launches of the past four years, it was 
in these very low key surroundings that 
I can truly say I first heard the potential 
of this system.

To my ears and those of our 
technical Editor, Dave Berriman, it 
was t he most convinci ng and encourag­
ing demonstration to date.
But why should little Marantz get it 
right where the others have failed? 
It certainly encouraged many who had 
come to despair of CD ever attaining 
the heights claimed for it.”

DavidPrakeL “PracticalHi-Fi,”U.K.

MARCIN COI COMS' RIGHT EAR. MARTIN COLLUMS’ LEET EAR.

“Marantz U.K. managed to lend 
me a CD player for just a few hours.

To my ears and in my system the 
CD player provided a standard of home 
replay as good as I have ever used.

It was found that during the 
sessions the sound level was very 
high, in fact to the limit of the system, 
and yet the sound itself did not appear 
loud.

This is a very good sign, a feature 
familiar to me from my collection 
of copy master tapes. Moreover, in 
certain respects, the sample 
programme bettered my master tapes.

Judging from the advance sample, 
the Marantz CD has a very bright 
future.”

Martin Colloms. “Hi-Fi for 
Pleasure,” U.K.

For further information contact: 
Marantz (Australia) Pty. Limited. 
Incorporated in NSW. 19 Chard Road, 
Brookvale, NSW, 2100.

Telephone (02) 939 1900 or your 
nearest Marantz dealer.

MAROO2 o



HIFI REVIEW

Mitsubishi DP-205 
compact disc player
One of the less familiar names in the hifi market is 
Mitsubishi. They have been building fine audio 
equipment for many years and they have a 
compact disc player, the DP-205. This is a full- 
featured machine which has infrared remote 
control.

While Mitsubishi has been producing 
hifi equipment for quite a few years now, 
they have not had a high profile on the 
Australian market. Maybe this will 
change with the release of their compact 
disc player.

The Mitsubishi DP-205 is a fairly large 
machine for a CD player although it has 
a low profile. It has a conventional front­
drawer disc loading system and is 
finished in the most popular hifi colour: 
black. Dimensions of the unit are 
424mm wide, 300mm deep and 79mm 
high. Weight of the unit is 5.4kg.

The front panel presentaion of the 
DP-205 consists mostly of tinted perspex 
which has been screen-printed in white 
for the control legends. Happily, all the 
control labelling is easily readable, even 
in relatively dim lighting.

In the centre of the panel is a vacuum 
fluorescent display which indicates all 

the disc track, index and time 
information. The visibility of this display 
is good, both under dim and bright room 
lighting.

The DP-205 has an unusual array of 
pushbutton controls on the front panel 
which do not immediately strike a 
familiar chord with the user. But it also 
has an infrared (IR) control and it seems 
fairly clear that the makers intend the 
machine to be controlled with this rather 
than via the front panel buttons.

The IR control has the usual Play, 
Pause, Stop, Fast Forward and Reverse 
buttons, plus others for repeat, 
Open/Close, Display, Program, and 
forward and reverse skipping by track or 
index selection. The IR control has an 
effective range of between three and four 
metres, depending on whether the 
machine is directly in front of the user, 
or off to the side.

On the far righthand side of the front 
panel of the machine is the headphone 
socket and accompanying volume 
control. This is a natty little knob which 
is normally flush with the front panel 
and which, when slightly depressed, 
springs out by a centimetre or so, to 
allow the user to adjust it.

Removing the cover of the unit reveals 
a spacious chassis with a surprisingly 
large disc mechanism. The laser pickup is 
also a fairly large assembly which 
linearly traverses the underside of the 
disc.

On the righthand side of the chassis 
are two large printed circuit boards 
which are stacked face to face. Access to 
the lower board is gained simply by 
unlatching two nylon clips on the upper 
board and rotating it over to one side. 
Our photo shows the copper side of the 
top board so that the only components 
visible are two resistors tacked across 
some IC pins and a 60-pin surface­
mounting integrated circuit.

Japanese products are appearing with 
more and more surface-mounting 
components these days. Beside the one 
just mentioned there is another mounted 
on the other printed board which has no 
less than 70 pins at about 0.7mm 
spacing.

In other respects the internal details of 
The Mitsubishi DP-205 is supplied complete with an infrared remote control. The unit is large for a CD player.
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the DP-205 are more or less standard and 
require little further comment.

The rear panel of the unit is bare 
except for a pair of gold-plated RCA 
sockets. The unit is double-insulated and 
is fitted with a sheathed two-core mains 
flex and standard Australian 2-pin mains 
plug.

As with most other compact disc 
machines, the Mitsubishi DP-205 has 
transport screws which must be removed 
before it can be put into use. Just why 
these are necessary is beyond this 
reviewer, as the act of screwing the 
transport suspension down removes any 
possibility of lessening the shock damage 
to the laser pickup.

When power is applied, the only sign 
that the unit is alive is the tiny “colon” 
indication on the fluorescent display. If it 
wasn’t for this, the machine would look 
completely inert.

From there on, the machine is fairly 
standard in its operation although it is 
more convenient to use the remote 
control than the front panel buttons.

Loading a disc causes “Disc” to be 
displayed, plus the number of tracks and 
the total playing time. Pushing the Play 
button then causes the machine to start 
and to display the elapsed time. It is 
possible to program the unit to play the 
tracks in random order and to repeat 
musical phrases, complete tracks or the 
whole disc. Learning how to do all this is 
not easy, however, as the controls are 
not self-explanatory and the 8-page 
manual is not at all clear.

As with most Japanese machines, the 
DP-205 uses conventional 16-bit digital- 
to-analog conversion and sampling at 
44.1kHz.

Performance
As usual, we put the Mitsubishi 

through the full battery of tests to assess 
its performance. Frequency response 
was very flat, being at OdB from 20Hz all 
the way up to 15kHz. At 18kHz, it was 
0.2dB down and 0.4dB down at 20kHz. 
The level discrepancy between channels, 
more usually expressed as “channel 
balance”, was exactly 0.5dB over the 
whole range, with the right channel 
being the lower in level.

The DP-205 features two PCBs stacked face to face and a surprisingly large disc mechanism. 
Two surface mounting components are used in the design.

Separation between channels was 
good, at close to 90dB over the whole 
range of frequencies. When you compare 
the figures for separation between 
channels for CD players and other hifi 
equipment, it is astounding just how 
good they are.

Figures for harmonic distortion were 
also very good, at typically between .004 
and .005%, rising to just over .01% at 
20kHz. Intermodulation at OdB for a 
400Hz + 7kHz signal was .007%.

Results for the linearity tests were also 
good, showing an error of IdB (only 
0.5dB in the right channel) at the —80dB 
level and 4dB error at the —90dB level.

Signal to noise ratio figures were 
—97.5dB with emphasis and —94dB 
without emphasis. Both results are good.

Where the machine was not so good 
was in its tracking and error correction. 
On the Philips No 4A defect disc, the 
DP-205 would not track the 800/xm dot 
(which simulates quite a large defect) and 
at other times on the same disc there was 
a regular “ticking” noise, indicating that 
the error correction was in the muting 

mode. And on our badly scratched 
sample disc, which is something of a 
torture test for CD players, there were 
some tracks the machine could not play 
at all.

As far as susceptibility to shock and 
vibration was concerned, the DP-205 
was also not quite up to the standard we 
have come to expect from CD players in 
general. In normal circumstances though 
this should not be a big problem since it 
is not customary to jolt the player while 
it is working.

In all other respects, the Mitsubishi 
turns in a fine performance and should 
give many years of listener satisfaction. 
Naturally, it sounds superb.

Recommended retail price of the 
Mitsubishi DP-205 is $859.00, including 
the infrared remote control. For further 
information on the Mitsubishi range of 
products contact the Australian 
distributors, AWA-Thorn Consumer 
Products Pty Ltd, 348 Victoria Road, 
Rydalmere, NSW 2116 or interstate 
branches. (L.D.S.)

Specifications

Sampling frequency . . 
Digital-to-analog conv .
Frequency response . .
Dynamic range.............
Harmonic distortion . . .

44.1kHz 
16-bit linear
5 - 20,000Hz ±0.5dB
Better than 94dB 
0.003% (at 1kHz, OdB)

Channel separation . . . . 
Wow and flutter.............  
Line output level.............  
Headphone output level 
Power consumption . . . 
Weight .............................. 
Dimensions .....................

Better than 94dB (at 1kHz) 
Below measurable limits 
2V (OdB, into 50kQ load) 
22mW (OdB, into 80 load) 
19W 
5.4kg 
424 x 79 x 300mm 
(W x H X D)
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HIFI REVIEW

Kenwood KX- 780
3-head cassette deck
While most of the new developments in high 
fidelity seem to have taken place with compact 
disc players over the last two years, other hifi 
components have continued to evolve. Evidence 
of this is the new Kenwood KX-780, a three-head 
microprocessor controlled cassette deck.

The first cassette decks to employ a 
microprocessor used them to provide 
optimum bias and equalisation for 
different types of tape. These were top- 
of-the-range machines which aimed for 
the very best of performance, more or 
less regardless of cost.

By contrast, this new medium range 
machine from Kenwood employs a 
microprocessor to control the mech­
anical functions of the deck, plus some of 
the fancy user features. In total, the 
microprocessor provides the electronic 
tape counter, transport control, line 
muting (depending on the mode of 
operation) and such features as re- 
record/standby, fast forward and reverse 
skip plus memory rewind and replay.

If all these features were to be 
provided using conventional circuitry 
and mechanics, the resulting machine 
would be a great deal more complex and 
more costly.

The microprocessor is not used to 
optimise bias. Kenwood have provided a 
manual bias control which, provided the 
user settles on just a few tape types, can 
give very good results.
The Kenwood KX-780 is a three-head machine

One good point about having a user- 
adjustable bias control is that the bias 
can be optimised according to the user’s 
particular preference. A criticism which 
was aimed at the earlier microprocessor 
machines mentioned above is that the 
machines seemed to be programmed to 
optimise bias at the expense of distortion. 
In other words, they have a good 
frequency response but quite high 
harmonic distortion, especially at the 
higher signal levels. The user had no 
option but to live with this compromise 
for there was no way of overriding the 
machine’s internal program.

From our point of view then, the 
concept of a user-adjustable bias control 
is better than having the microprocessor 
do it.

The Kenwood KX-780 is quite an 
imposing machine to look at, both as far 
as its overall dimensions are concerned 
and its general style. It does not have a 
large array of user controls but those it 
has have been arranged and labelled so as 
to give it a “technical look”. This is not 
meant as a criticism as such, as we quite 
liked the looks of the unit. At any rate it

with Dolby B and C noise reduction systems. 

makes a change from the antiseptic 
styling of some European hifi equipment 
which seems to go too far in the opposite 
direction.

Overall dimensions of the KX-780 are 
440mm wide, 111mm high and 322mm 
deep. Weight is 4.8kg.

Features
The KX-780’s cassette compartment 

has a large, clear plastic door which is 
very gently released by the Eject button. 
This is accomplished by a minature 
version of a pneumatic door closer.

The unit has three heads and is 
compatible with all three tape types 
including metal tape.

In the centre of the front panel are the 
transport control buttons. They are not 
buttons actually, more like a “bent 
membrane”. They have very little travel 
and operate as if they each have a 
microswitch behind them. Above these 
are three slide switches which select 
timer operation, tape type and noise 
reduction: Dolby B or C. To the right of 
these is the counter reset, and below it, 
the bias control knob. To the right again 
is the large vertical signal level meter 
panel which employs red LEDs.

At the far righthand side are the 
recording level controls, monitor switch, 
microphone sockets, headphone socket 
and combined headphone/line output 
level control.

The rear panel is bare except for the 
RCA input and output sockets and the 
two pin socket for the AC mains power 
input. The machine appears to be

38 ELECTRONICS Australia, June, 1985



In a class 
of it’s own...

KENWOOD KX-78OB
3 head monitor cassette deck

• KENWOOD'S KX-780 High Quality Cassette Tape Deck utilises a dual combination 3-head 
design for recording and playback which enables both the source and recorded sound to be 
monitored independently.

• Tape bias can be fine tuned by a variable control even during recording should this be required.
• Dolby B & C noise reduction effects can be monitored whilst recording by the operator, via 

discrete circuitry.
• Microprocessor control facilities include a 100 count automatic REW or FR play, rewind-play, 

re-record standby, counter zero stop and auto-recording mute zero signal 4 record spacer.
• The KENWOOD KX-780 is an outstanding deck by any standards, even compared with “luxury" 

3-head models or half speed recording decks.

▼ KENWOOD
GASTK2558

ELECTRONICS Australia, June, 1985 39



ADVANCED AND EVER ADVANCING MITSUBISHI ELECTRIC

E-62P

MITSUBISHI
AUDIO SYSTEMS

The brilliance of three diamond performance
Mitsubishi “Commander" infra-red control AM/FM Stereo Mitsubishi 7 Cassette programmed AM/FM Stereo Autochanger 
Audio System Model E-62P. □ Built-in Compact Disc □ Twin Audio System Model L-70 will play up to seven pre-loaded cassettes, either 
cassette tape deck □ 35 watts per channel FTC rms □ Linear tracking, side, in any order. □ Provides random selection, or programmable selection 
fully automatic turntable □ Infra-red, detachable “Commander” from both sides of seven tapes □ Fully automatic linear-tracking turntable
control O Programmable recording and playback. □ Stable AM/FM stereo tuner O 2-way bass-reflex speaker system.

Distributed and guaranteed throughout Australia by AX3A-THORN CONSUMER PRODUCTS PTY. LTD. (Incorporated in N. S WI

Outstanding Performance
...at safer temperatures!

Choose an approved soldering iron that best suits 
your needs.
□ Adcola ‘Standard’: for hobbyists and general 

soldering.
□ Royel ‘Duotemp’: push-button temperature 

control.
□ Royel Thermatic’: electronic feedback 

temperature control.
• Light weight, cool handles.

No transformer required, plug in to 240V. 
Correct heat for Printed Wiring Boards. 
Many tip profiles available for all models.

SOW1 ' I" ' ‘

ROYEL
provides protection against thermal 
damage to modern circuitry.

ASK YOUR NEAREST 
ELECTRONICS PARTS 
SUPPLIER!

MHL 3035R

VIC: (03) 543 5122 ■ N S W: (02) 709 5293 ■ QLD: (07) 277 4311 ■ S.A: (08) 212 5999 ■ W.A: (09) 381 5500 ■ TAS: (002) 34 2233
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KENWOOD KX-780

The large integrated circuit on the PC board is the microprocessor which provides many of the 
user functions.

double-insulated but lays no claim to 
being so.

Chassis features
The transport mechanism of the 

KX-780 is powered by a single motor, 
with two solenoids employed for 
changing the transport mode. The record 
and play heads are separate but occupy 
the volume of the normal record/play 
head in a conventional two-head 
machine. A single capstan is employed 
and it has a reasonably large flywheel.

More than half the chassis area is 
occupied by the main printed circuit 
board which carries the microprocessor 
control circuitry and the audio circuitry. 
The microprocessor is a 40-pin device 
with internal ROM (read only memory) 
and inbuilt oscillator.

Four Dolby processor ICs are used, for 
B and C noise reduction. There is also a 
largish vertical board, for the circuitry 
associated with front panel controls, the 
tape counter and the LED signal level 
meters.

Another point of interest is the 
relatively large number of ribbon cables 
employed in the unit. These are mostly 
soldered into place rather than using 
sockets. It appears the entire electronics 
component of the deck is manufactured 
as one large PC board and then sections 
are snapped off (with cables in place) to 
provide all the ancillary boards.

At the rear of the chassis, all on its 
ownsome, is the transformer which is 
fitted with a copper strap (for hum 
leakage). This transformer is energised 

while ever the unit is connected to the 
mains, and the power switch operates in 
the secondary winding. This is a 
common enough practice with 
synthesised FM/AM stereo tuners but is 
unusual in cassette decks. The reason for 
doing it in this machine is to enable a 
somewhat simpler power switch than is 
usual. In double-insulated equipment it is 
usual to have a well insulated push- 
on/push-off switch mounted toward the 
rear of the chassis, near the power 
transformer, and actuated by a long 
plastic rod. In the KX-780, this has been 
dispensed with in favour of a switch with 
lower ratings, mounted off the front 
panel.

Performance
Testing any cassette deck is not easy 

these days as there are three types of tape 
to contend with, ferric, chrome and 
metal, and on this deck there is the added 
complication of having two noise 
reduction systems to contend with. Add 
in bias adjustments and you have an 
almost infinite number of variables. To 
make some sense of this we decided to do 
the tests of the selected tape types with 
three different bias levels: minimum, 
normal (halfway setting) and maximum.

As might have been expected, the 
differences wrought by the changes in 
bias level were mainly apparent at 
frequencies above 15kHz with the major 
difference being the corner frequency, 
beyond which the response took a 
sudden plunge. Distortion figures were

continued on page 126

THE ULTIMATE IN AUDIO
& VIDEO CARE FROM

LENCO
SWITZERLAND

HERE IS ONLY ONE 
SELECTION OF LENCO'S 

WORLD FAMOUS PROGRAM:

LENCOCLEAN L
The revolutionary wet-play record care 

system: The number one record 
cleaning product in Europe!

5

3
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LENCOCLEAN L
Other record care products clean 
records, but they do nothing to reduce 
the tremendous friction and heat of 
several hundred degrees produced at 
the contact points between the stylus 
and the record groove.

LENCOCLEAN works by simultaneous 
mechanical cleaning of the record in 
front of the needle and moistening of 
the record with a rapidly evaporating 
fluid which leaves no residue.

LENCOCLEAN
• GREATLY REDUCES NOISE AND 

DISTORTION.

• GREATLY INCREASES LIFESPAN 
OF BOTH RECORD AND STYLUS 
BY AT LEAST 50%.

• CLEANS GROOVE JUST AHEAD 
OF STYLUS AND NEUTRALISES 
GRANULAR DUST.

• DISCHARGES ELECTRO STATIC 
CHARGING WITHOUT LEAVING 
ANY RESIDUE.

• ELIMINATES THE CONSTANT 
CLEANING OF STYLUS.

• REDUCES SKATING FORCE.

For more details of this or any great 
Lenco product ring or write to:

SOUNDRING PTY LTD
2/514 Miller Street, 

Cammeray, NSW 2062
Tel: (02) 92 1990, (02) 929 6672.

Telex: AA26539
DEALERS ENQUIRIES WELCOME!!
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Rally 
Computer
Rallying is a popular motor sport in Australia.
This easy-to-build Rally Computer features three 
separate distance counters, 10-metre resolution 
and a quartz clock. The clock and counters can 
be independently set to count up or down and 
an alarm sounds when any count reaches zero.

by JOHN CLARKE

Since publication of the EA Car 
Computer in July, August and 
September 1982, we have had many 
requests for a rally computer. As rally 
enthusiasts have discovered, commercial 
rally computers are quite expensive. This 
unit provides similar features to a well- 
known commercial unit, but can be built 
for a fraction of the cost.

Rally events are a gruelling test of 
driving and navigation abilities. Success 
relies heavily on teamwork and on 
having the right equipment. A suitably 
prepared vehicle is a good starting point 
but accurate navigation is also a vital 
ingredient.

By using this Rally Computer, the 
navigator can very effectively locate 
various points along the rally course. 
Three independent up/down counters 
provide the vital distance information 

with 10-metre resolution, while a 
12-hour clock enables checkpoint times 
to be measured to the nearest second.

Alternatively, the clock can be used as 
a stopwatch or as a down counter which 
can start from any time up to 19 hours 
59 minutes and 59 seconds.

All information is displayed on a 
bright 5-digit LED readout. Naturally, 
the computer will retain all data when 
switched off after the rally event so that 
important information can be recalled. 
This is also an important feature for 
overnight stops or if the car is 
temporarily disabled during the event.

All the above features are packed into 
a unit that’s very easy to use. After all, 
what good is a rally computer that’s too 
complicated to use when you’re sideways 
in the dirt at 120km/h?

Presentation
The Rally Computer is built into two 

plastic cases which are connected 
together by a multiway cable. One case 
contains most of the electronic circuitry 
and is mounted out-of-sight, either under 
the dashboard or under one of the front 
seats. The second case is the control unit 
and is mounted on the dashboard. This 
unit contains the LED display and the 
control switches.

To measure the distance travelled by 
the vehicle, a magnet and coil assembly 
is used to monitor driveshaft rotation. 
Alternatively, the magnets may be 
mounted on an undriven wheel. In this 
way, distance measurement inaccuracies 
due to wheelspin and slides are reduced 
to a minimum.

Functions
Three Road functions and one Time 

function are available on the Rally 
Computer and are selected by the 
function switches located directly below 
the display. A LED above each of the 
ROAD 1, ROAD 2, ROAD 3 and TIME 
switches indicates which function is 
currently displayed.

All of the Road counters have 
10-metre resolution on the final digit and 
will display up to 1999.99km before 
automatically returning to zero. As 
already mentioned, they operate 
independently of each other and can be 
set to count either up or down. 
Alternatively, a counter may be placed 
on Hold, in which case no further 
distance counting occurs.

This independent operation makes the 
unit extremely versatile. For example, 
one counter may be on hold while 
another counts up and the third counts 
down.

Similarly, the Time function can be set 
to count either up or down, or set to 
Hold. An alarm sounds when the count 
reaches zero for any of the Road or Time 
functions. All these features may seem 
complicated but you soon become 
familiar with them after a short period.

Controls
To the right of the display and 

function switches are the various control 
switches; DIMming, END, ENTER, 
CLeaR/1, HOLD, SET, + and 
CALibration.

Note that all the switches, with the 
exception of DIM, END and ENTER, 
are also marked with a number from 0 to 
9. These are used in conjunction with the 
ENTER switch to program the function 
counters and CALibration memory.

When the ENTER switch is pressed, 
the accompanying LED lights to indicate 
that the other switches are now numeral 
switches. The display is then cleared 

42 ELECTRONICS Australia, June, 1 985



ready for entering numbers into the 
function or CALibration memories. As 
each numeral switch is pressed, the 
number is entered on the display. After 
completion of the entry, the END key is 
pressed to store the entered number into 
the selected function. At the same time, 
all switches are returned to their normal 
functions.

The SET switch controls the HOLD, 
CLR/1, - and + switches. When 
pressed, the SET LED lights to indicate 
this mode of control. For example, let’s 
say that we want to clear the contents of 
the ROAD 2 counter. The switch 
sequence is ROAD 2, SET, CLR/1. At 
the completion of the sequence, the 
display will show 0.00 and the SET LED 
will extinguish.

The CLR/1 switch can also be used to 
zero the ROAD 1 counter when the SET 
LED is off. This allows the rally 
navigator to quickly clear this counter 
without using the SET control switch. 
To further aid the navigator, CLR/1 also 
has a remote hand-held switch facility.

To alter the + (up), — (down) or 
HOLD status of a function, just press the 
SET switch and one of these switches. 
Once again the SET LED will extinguish 
when the alteration is completed. The 
left hand digit of the display will indicate 
a “+” for an up counting function, a 
“ - ” for a down counting function and a 
combined “+” and ” for a HOLD.

The process of altering the function 
status by using the extra SET switch 
ensures that the functions are not altered 
inadvertently during the gruelling 
mental strain of rally navigation. You 
must use the SET switch before the 
status is altered. To escape from SET 
without altering the function status just 
press END.

The CALibration switch provides 
access to the distance calibration 
number. This number represents the 
distance travelled by the vehicle between 
each pulse from the distance sensor. 
We’ll tell you more about this feature in 
the second article next month.

The final switch on the front panel is 
the DIMming switch. Its function is self- 
evident — it simply allows the user to 
switch between two levels of display 
brightness. The bright setting is suitable 
for daylight use and the dim setting is 
designed for night-time driving.

The circuit
A microprocessor takes care of most of 

the complex functions of the Rally 
Computer. This is basically an integrated 
circuit which can be programmed to 
manipulate data and control or respond 
to external hardware in the manner 
requested by the program.

In this case, the microprocessor

The control unit is designed for dashboard mounting and is easy to operate.

controls the display and responds to the 
switch and distance sensor inputs. It also 
carries out the addition and subtraction 
functions and performs the various other 
duties as required.

Refer now to the circuit. IC1 is the 
microprocessor which is a Motorola 
6802 8-bit CPU. It can perform all the 
instructions of the well-known 6800 
microprocessor and contains 128 bytes of 
RAM which can be used for data storage 
when running a program. The first 32 
bytes is separately powered, to enable 
important information to be retained 
when power to the remainder of the 
CPU is switched off.

A 3.58MHz crystal supplies a stable 
clock reference for the CPU and this is 
divided internally by four to give an 
895kHz clock (or E) pulse on pin 37. 
Note that there is a trimmer capacitor on 
pin 39 of the crystal oscillator input to 
IC1. This allows the crystal oscillator 
frequency to be precisely adjusted for 
accurate time keeping on the Rally 
Computer clock.

IC2 is a Peripheral Interface Adaptor 
(PIA) and is used to control all the 
external hardware under the direction of 
the CPU. It comprises two 8-bit ports 
(PAO to PA7 and PB0 to PB7) which can 
be programmed as inputs or outputs. 
Two extra control lines on each of these 
ports, CAI and CA2 and CB1 and CB2 
respectively, are also available. The CA1 
and CB1 lines are inputs, while CA2 and 
CB2 can be programmed as either inputs 
or outputs.

PAO to PA7 are used to drive the 
display segments via 7404 TTL inverters 
(IC9 and IC 10) and 33(1 current limiting 
resistors. The inverters buffer the 
outputs of the PIA “A” port and provide 
the high current necessary for driving 
the display LEDs.

PB2 to PB7 are used to drive the 
display digit transistors (Q3 — Q8), while 

PB0 and PB1 scan the front panel 
switches. PB0 and PB1 are thus 
programmed as inputs while PB2 to PB7 
are outputs. Inverters IC8a-f buffer the 
PB2-7 lines while the 3900 resistors limit 
the transistor base currents.

The display consists of six common 
anode display digits. The most significant 
digit is actually an overflow digit and 
displays +, —, 1 and decimal point. The 
remainder of the displays are standard 
7-segment types with decimal point. The 
separate LEDs which indicate the four 
functions, the SET and ENTER modes 
connect to unused segments on the 
display.

Note that the cathodes of each display 
are connected to the corresponding 
cathodes of the adjacent displays, while 
the display anodes connect to their 
respective digit driver transistors. This 
form of connection allows the display to 
be multiplex driven.

With multiplexing, only one digit is on 
at any given time. In this design, the PIA 
“A” lines drive the display cathodes 
while the PIA “B” lines switch the 
displays in sequence. Because the digits 
are switched at a 1kHz rate, the eye 
perceives a continuous flicker-free 
display.

The switches are scanned in matrix 
form via the multiplexed PIA “B” lines. 
If a switch is closed, a high will be read 
by either the PB0 or PB1 input. The 
program then decodes which switch has 
been pressed and acts accordingly by 
displaying the necessary function, 
modifying the function status or entering 
a number.

IC3 is a 2K byte Electrically 
Programmable Read Only Memory 
(EPROM) which holds the Rally 
Computer program. This is a non-volatile 
memory, which means that the memory 
will remain stored even with the power 
off.
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Rally Computer
A common 8-bit data bus (DO — D7) 

interconnects IC1, IC2 and IC3. This 
provides two way read and write 
communication between the devices. An 
address bus from AO to A10 also 
interconnects IC1 and IC3 and is used to 
access the EPROM locations.

Simple address decoding for IC2 and 
IC3 is performed by the two NAND 
gates, IC6c and IC6d. IC3 is accessed by 
IC1 when both A14 and the Valid 
Memory Address (VMA) line are high. 
This switches the output of IC6d low 
which, in turn, forces G-bar of IC3 low. 
The VMA indicates a valid address on 
the bus. The EPROM locations are from 
hexadecimal memory address 6000 to 
67FF.

All the registers of the PIA (IC2) are 
accessible by high/low combinations of 
RSO and RSI (pins 35 and 36), which are 
connected to AO and Al respectively. 
The Chip-select lines — CSO, CS1 and 
CS2-bar — are connected to G-bar of 
IC3, Vcc and the output of IC6c 
respectively. When A15 and the VMA 
go high, CS2-bar goes low and, provided 
IC3 is not selected with a high A14, IC2 
is selected. IC2 is accessed using 
addresses from hexadecimal 8004 to 
8007.

Interrupts
Three levels of programming are used 

in the Rally Computer. These are the 
RESET, Non Maskable Interrupt (NMI) 
and the Interrupt Request (IRQ). The 

initiation of these programs is 
determined by the voltage levels, or edge 
triggering in the case of NMI, on the 
respective pins of IC1 (40, 4 and 6).

Each of these programs has a priority 
level. When first switched on, the Rally 
Computer runs the “background” 
program initiated by the power-on 
RESET. This program continues to run 
until interrupted by NMI-bar or IRQ- 
bar. The NMI program has priority over 
the IRQ program which means that the 
NMI program runs immediately the 
NMI-bar goes low, regardless of whether 
the IRQ program was running or not.

The NMI program is used to control 
the display multiplexing and to update 
the data on the display. The multiplexing 
rate is set by Schmitt trigger oscillator 
IC5c, which is gated via NAND gate 
IC6b. As a result, the NMI-bar interrupt 
is disabled until CB2 of IC2 goes high. 
This occurs during the RESET program 
and after the PIA has been initialised.

The IRQ performs two functions and 
is interrupted when either a time pulse or 
distance pulse occurs. So that the 
processor can determine which of the 
two inputs actually caused the interrupt 
(after all the processor only has one IRQ- 
bar pin), it is necessary to send these 
signals via the PIA. The PIA sets flag 
bits within the registers which 
correspond to the input that caused the 
interrupt. The hardware outputs of IC2 
— IRQA-bar and IRQB-bar — then 
interrupt the IRQ-bar of IC 1.

Whenever negative edges occur at 
CAI or CB1, IRQ-bar of IC1 goes low to 
serve the interrupt. The IRQ-bar line will 
then only go high after all the interrupt 
flags within the PIA registers are cleared.

The time interrupt is derived from 
division of the 895kHz E clock signal 
from IC1. IC6a inverts the E clock signal 
and applies it to the input of IC7 which is 
designed to divide a standard 3.58MHz 
crystal oscillator signal down to 60Hz. 
However, since the E clock is actually 
one quarter the crystal frequency, the 
output from IC7 is only 15Hz. This 
signal is connected to CAI of the PIA.

Whenever there is a time IRQ, the 
clock function program of the Rally 
Computer is accessed. This means that 
the clock alters by one second every 
fifteenth pulse.

The distance interrupt input is CB1 of 
the PIA. This collects its pulses from the 
distance sensor via IC5b and transistor 
Q2.

An induced voltage is developed in the 
distance sensor coil each time the 
rotating magnet assembly passes the coil. 
This signal is rectified by diode D4, 
filtered and amplified by Q2. Finally, the 
distance signal is squared up using 
Schmitt trigger inverter IC5b.

Each time there is a distance IRQ, the 
distance function of the Rally Computer 
is accessed. It checks whether the 
distance counter is to be incremented, 
decremented or left unchanged and acts 
accordingly.

Whenever one of the distance 
counters or the clock counts down to 
zero, the CA2 output of IC2 goes 
momentarily low and triggers a 555 
timer, IC11. This timer provides a high

View inside the control unit showing how the LEDs and pushbutton switches are mounted (construction details next month).
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The Latest 
from Yaesu!

Economy 70cm
Value & reliability - with the latest in 
features! That's the new FT-703 hand 
held. Tiny size: but what a perfor­
mer: even has VOX with optional 
headset! Cat D-3508

$479

FRV-8800 VHF Frequency Conv
Fits right inside case - complete with 
its own telescopic antenna. Freq­
uency range 118-174MHZ 
Cat D-2823 $149
FRA-7700 Active Antenna
Great for flat dwellers! No need for 
an outside antenna and preamp 
will pull in stations you didn't think 
possible!
Cat D-2845 $89.50
FRT-770 Antenna Coupler
Ensures best performance from all 
types of antennas. A must if your 
antenna is not low impedance.
Cat D-2843 $95
FRG-8800 DC Kit
Allows operation of your FRG- 
8800 on 12V DC. Great for field 
operation, monitoring, etc.
Cat D-2822 $2.50w

YAESU

963/6.85

New 2m mobiles, 
Too!
Want economy? Try the new FT207R. 
Want power? Try the new FT207RH. 
You get the choice - up to an amaz­
ing 45W output (Yasesu’s new duct­
flow cooling makes it all possible!) 
Both have 10 memories, dual VFO’s 
plus all the new goodies that make 2 
metres fun again!

FT270R (25/3W) $400
CatD-3515 O”“

FT270RH (45/5W) $ X 48 O
CatD-3517 O4Y

FRG-8800:
All band all mode
And all singing, all dancing. Amaz­
ing performance in Yaesu's new 
masterpiece, the FRG-8800 receiver. 
Choice of two models, both featur­
ing the very latest in receiver tech­
nology.
• 150kHz-30MHz coverage (FRG- 
8800)
• Fully CAT compatible (computer 

aided transceiver)
• Provision for VHF converter inside 

the receiver!
• 10 memory channels inbuilt (noth­

ing more to buy!)
And much, much more. Ask for a 
free FRG-8800 brochure at your 
nearest Dick Smith Electronics store.
FRG-8800 (150kHz-30MHz)
Cat D- 2820 $799
FRG-8800SW ( 2MHz-30MHz)
Cat D-2821 $749
VHF converter to suit ( 118-174MHz)
Cat D-2823 $449

The best from
■ AH these itemsMIVHVgy QlVll I ri available from 

E^TDOMI^C Your nearest RWllIVw Dick Smith Store
PTY LTD

Mobile 70cm
Full 10 watts output on 70: two 4-bit 
microprocessors make everything 
so easy!
And it’s small enough to go any­
where. Features a brilliant display 
for extra road safety - and with fast/ 
slow band scanning, it's great, mate! 
Cat D-3505

$449

2M/70cm FT2700RH
Versatility: both hands in a set so 
small you wouldn't believe it! Full 
duplexing, twin VFO’s, ten memories 
...whatever you want, the 2700 has 
got!

It features dual independent front 
ends, dual local synthesisers, dual 
IPs and transmitter rf stages to make 
sure you really do get the best of 
both worlds.

Push-Button 70cm
Real performance in a hand-held. 
Push-button keypad gives you real 
control; add the battery pack you 
want for the output you want!
Cat D-3509
10.8V Battery Pack Cat D-3506 $79
12V Battery Pack Cat D-3507 $89

$ Battery

Not

And it even speaks to you: add the 
optional voice synthesiser and it act­
ually tells you which frequency you're 
on. Hows that!!!
• 25 watts continous on both bands
• two 4 bit CPU’s for complete con­

trol
• Amazingly tiny size: just 150 X 168 

X 50!!!
CatD-3515 $
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ESTABLISHED 1934

erte

SPECIALS
TOOLS: NOW:
Phillips & Allan key wrench sets. $1.50
6 pee. Jewellers screwdriver sets. $1.00
Long nose pliers. $2.50
Miniature precision tool kits. $1.00
Side cutting pliers 6". $2.00
Automatic wire strippers. $6.00

in stock, 
order.

Our Sydney store stocks 
EVERY PC Board printed in 
“Electronics Australia” and 
“Electronics Today Interna­
tional”. Over 1100 Boards

Front Panels to

SWITCHES:
Rotary wafer switches.
Miniature push button (N/O, N/C)
Heavy duty toggles
Sliders — all over 75% off.

CONNECTORS:
Edge-Board-mount with feet $2.50

X-L-R from 2-6 pin
RS232 Type — solder & IDC

$690
1 only

• CZ»1

a f * r

EXCESS 4000 SERIES
4011............ .......... 40c
4012............ .......... 45c
4019............ .......... 70c
4027 ............ .......... 60c
4066 ............ .......... 45c
4069 ............ .......... 40c

Computer Connectors
D Type connectors 
Centronix connectors 
Transition sockets 
Transition holders 
Solder 
IDC

I.C. in Stock
74 Series
74 LS Series
74 C Series 
C Mos 4000 
Linear 
Intersil
I.C. Sockets
74HC.

ELECTRONIC CONTROL
SECURITY 
SYSTEM

$7295
?alarm

Push button. Accessories available.

We also stock:
Electrolube Cleaning & Lubricating Products. 
Quality Computer Ribbon Cable to 50 way.

MAIL ORDER ACCEPTED: Now $4.00 NSW

|FLUKE| 
.... . ®

3 YEAR 
WARRANTY
70 SERIES WITH ANALOG & DIGITAL DISPLAY

Prices quoted include tax. We reserve the right to alter prices quoted without notice.
YES! WE HAVE MAIL AND PHONE ORDERS AND USE BANKCARD, MASTERCARD

AND AGC FINANCE. OR VISIT OUR STORE. We closed on Pub|ic Holidays

Maino ©eöpatclj äderte 

869 GEORGE STREET SYDNEY 2000
TELEPHONES 211 0744 • 211 0816
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Rally Computer
output at pin 3 for about 3 seconds, as set 
by the 10/iF capacitor and 330kQ resistor 
at pins 6 and 7. The high output turns on 
transistor Q9 to sound the buzzer.

Power
Power for the Rally Computer is 

derived from the 12V car battery. A 
diode and lOOO^F capacitor filter the 
battery voltage while a 7805 3-terminal 
regulator supplies + 5V directly to the 
Vcc standby of IC1. Thus, power is 
permanently supplied to the first 32 
bytes of RAM.

The 10/xF capacitors at the input and 
output of the 7805 ensure stability of the 
regulator.

Transistor QI is used to switch the 
power to the main circuit on and off 
under control of the ignition switch. 
Note that we have also included an 
ignition bypass switch (SI). This selects 
either the + 12V rail from the battery or 
the ignition input and can be used to 
switch power directly to the main part of 
the circuit.

When the ignition switch is on, 
current flows through the 82(2 resistor 
and series 1N4002 diode and turns QI 
on. Since QI saturates, the main circuit 
is effectively connected to the +5V 
output of the 7805 3-terminal regulator.

Schmitt trigger IC5a and D-type 
flipflop IC5a control the power-on 
RESET function. Initially, the 0.15gF 
capacitor at the input of Schmitt trigger 
IC5a is discharged and the output of 
IC5a is high. This output is connected to

The main case contains most of the circuitry and is mounted under the dashboard.

the Data input of D-type flipflop IC4.
At switch-on, the 3.58MHz crystal 

oscillator associated with IC1 begins to 
oscillate and the resulting E-bar signal 
from IC6a is applied to the clock input of 
IC4. On the first positive E-bar clock 
pulse, the Data input is clocked through 
the flipflop and the Q-bar output goes 
low. This resets both IC1 and IC2.

The 0.15/xF capacitor at the input of 
IC5a now charges via the 680k(2 resistor. 
When it reaches the positive threshold of 
the Schmitt input, the output of IC5a 
switches low. On the next positive E-bar 
signal, the low Data input of IC4a is 
clocked through the flipflop and Q-bar 

goes high to release the RESET.
The microprocessor now begins 

running the Rally Computer program.

Power down
When the ignition is turned off, 

current ceases to flow through the 82(2 
resistor. However, transistor QI does not 
cease conduction immediately. Instead, 
it remains on while the 100/xF capacitor 
connected to its base discharges. During 
this time, power is maintained to the 
main part of the circuit.

However, the 0.15gF capacitor at the 
input of IC5a is rapidly discharged at 
switch off via DI and the series lki2

PARTS LIST
1 plastic console box, 161 x 96 x

39 x 57mm (Jaycar Cat 
HB-6203 or equivalent)

1 plastic utility box, 195 x 113 x 
60mm

1 double sided PCB, 85rc4a, 164 
X 87mm

1 double sided PCB, 85rc4b, 154 
x 82mm

1 Scotchcal label, 157 x 92mm
1 distance sensor (Jaycar Cat XC 

2034 or equivalent)
2 26-way insulation displacement 

edge connectors, Amphenol 
225F

2 metres 26-way insulation 
displacement cable

1 mini U heatsink, Altronics Cat H 
0502

1 Thermalloy TO-220 heatsink, 
6038 or equivalent

12 Isostat key switches, 5 red, 5 
black and 2 white

1 SPDT alternate action pushbutton 

switch, C&K 8161, with white 
cap

1 SPDT toggle switch, C&K 7101
1 mini 12V buzzer
1 4-way PC-mounting screw 

terminal block
1 3.58MHz crystal
2 40-pin DIL sockets
1 24-pin DIL socket
1 momentary contact pushbutton 

switch (optional)
1 panel mounting earphone socket 

and line plug (optional)
1 metre light duty twin flex cable 

(optional)
2 25mm 4BA tapped spacers
2 12mm 4BA tapped spacers
4 6mm spacers
4 15mm 4BA threaded rods
4 6mm 4BA bolts
4 12mm 4BA bolts
8 4BA nuts
2 6mm 6BA bolts and 2 nuts
Semiconductors
1 MC6802 microprocessor
1 MC6821 PIA

1 2716 EPROM with EA Rally 
Computer program (erased 
EPROMs can be programmed 
for $5 post paid by Electronics 
Australia)

1 74LS74 dual-D flipflop
1 74LS00 quad NAND gate
1 74C14 hex Schmitt trigger
3 7404 hex inverters
1 MM5369 EST/N divider, 60Hz 

version
1 555 timer
1 7805, LM340T + 5V regulator
1 LM317T adjustable regulator
1 BD139 NPN transistor
6 BC327 PNP transistors
1 BC337 NPN transistor
1 BC549 NPN transistor
5 1N4002 1A silicon diodes
5 FND507 common anode displays 

(George Brown & Co Pty Ltd, 
1 7 4 Parramatta Road , 
Camperdown 2050)

1 FND508 common anode display 
(George Brown & Co Pty Ltd)

6 3mm red LEDs
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resistor to ground. This sets the output of 
IC5a high and thus Q-bar of IC4 goes 
low on the next positive E-bar clock 
pulse to again reset IC 1.

This power down sequence ensures 
that memory in the first 32 bytes of 
RAM is not corrupted at this critical 
stage.

As well as controlling power to the 
main circuit, the ignition switch also 
switches power to the LM317 regulator 
which supplies the display driver 
transistors (Q3 — Q8).

A 1N4002 diode and 470gF capacitor 
filter the battery voltage to the input of 
the LM317, while the 100gF and 10gF 
capacitors at the input and output of the 
regulator ensure stability. The output 
voltage of the regulator is set by the 
1200 and 2200 resistors connected 
between the output and adjust terminals 
and ground.

Since about 1.25V is applied between 
the OUT and ADJ terminals, around 
10.5mA flows through the associated 
1200 resistor. This current also flows 
through the 1200 and 2200 resistors 
connected between ADJ and ground. 
With both these resistors in circuit, the 
ADJ terminal is jacked up by 3.4V above 
ground. This produces + 4.65V at the 
output.

When the 2200 resistor is shorted by 
the DIM switch, the output is about 
+ 2.5V. The DIM switch thus controls 
the voltage applied to the displays and 
consequently sets the display brightness.

That concludes the circuit description. 
Next month, we shall describe the 
construction and give the installation 
details. $

INTERESTED IN ELECTRONICS?
THEN WHY NOT TURN YOUR HOBBY

Alan Mulraney, Stott Is Graduate. In his workshop.

In this fast-changing electronic world people with interest and 
training are going to be in demand. Turn your interest into a lucrative 
career in any one of the following fields:

Computers • Industrial Controls • Medicine
Radio Communications • Domestic Radio & Television

Capacitors
1 1000gF/16VW PC electrolytic
2 470gF/16VW PC electrolytic
2 100gF/16VW PC electrolytic
1 33gF/16VW PC electrolytic
5 10gF/16VW PC electrolytic
1 4.7gF/16VW PC electrolytic
1 1 ^iF/16VW PC electrolytic
1 0.15gF metallised polyester
2 .01 gF metallised polyester
1 .001 gF metallised polyester
1 27pF miniature ceramic
1 5.2-30pF D series Murata 

trimmer (green), Altronics Cat. 
R 4007

Resistors (ViW, 5%)
1 X 680kfi, 1 x 330kQ, 2 X 
100kQ, 1 x 56kfi, 5 X 3.3kQ, 1 x 
2.2kfi, 2 X 1kil, 6 X 390fi, 1 X 
2200, 2 X 1200, 1 X 820 1 W, 8 
X 330

Miscellaneous
Hook-up wire, solder, machine 
screws and nuts, washers, etc.

Electronics plays an important role in these and many other fields. 
With a Stott’s Home Study Course, training is easy, and will prepare 
you for a career in the manufacture, installation, commissioning, 
sales or servicing of electronic equipment.

You’ll have experienced, professional instructors who will guide 
you through an integrated theory/practical program. They’ll give you 
individual attention and advice, and prompt replies to all test 
assignments and queries. And best of all, you'll study at your own 
pace, in your own home.

Send the coupon today. It may be the smartest move of your life.

Sydney, 383 George Street. 2000. Tel: 29 2445
Brisbane, 65 Mary Street. 4000 Tel: 221 3972

Adelaide, 226 Pulteney Street 5000 Tel 223 3700
W. Perth, 25 Richardson Street. 6005. Tel 322 5481

Hobart. 150 Collins Street. 7000 Tel 34 2399
New Zealand, Box No 30 990. Lower Hull Tel: 676 592

The Stott’s range of courses 
in Electronics is:
Intro to Electronics
Digital Electronics for

Technicians/Servicemen
Microprocessors 
Radio Receivers 
Radio/TV Servicing 
Colour Television

ALA/STS3O3/EASS5

I
 CORRESPONDENCE COLLEGE

The name to trust in correspondence education.

I
 Please send me free, and without obligation, 

full details of the following courses:

I -------------------- - ---- (PLEASE PRINT)

I----------------------------------

I
 MR. MRS. MISS_______________________________AGE____

ADDRESS______________ ____ ________________________

I ----------------------- POSTCODE
■ Stott s undertake that no sales counsellor will visit you
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We've got the lot, at
COMPONENTS!

w
SIP RESISTORS
Standard values.

1-9 10+
6 Pin 50C 40C
8 Pin 6OC 50C
10 Pin 65C 6OC

ENCLOSED ROTARY 
SWITCHES AT SPECIAL 
PRICES’!1-9 10+
$1.20 $1.00

CASES!

TRANSISTOR 
NIPPERS
Normally $7.95!
Cat. T1 2070

HARDWARE!

CRYSTALS SPECIALS
Prime Spec s. we just have too 
many in stock!
3.5795MHz 14.318MHz
4 00 MHz 18.00 MHz
4 1934 MHz 20.0 MHz

All $2.50 each!
10 or more $2 each!

PROFESSIONAL SERIES
RACK MOUNTING
CABINETS
These beautifully crafted rack 
cabinet boxes will give your 
equipment a real 1st class appear­
ance:
• All aluminium construction.
• Removeable top and bottom 

panels.
• All dimensioning conforms to the 

International Standard.
• Natural or black finish
• Ventilalted lid.
• Deluxe brushed finish anodised 

front panel

This Month
$6.95

UHF/VHF/FM ANTENNA
Frequency: VHF 48-2i6MHz(Ch 1-12)

UHF 536-764 Mhz (Ch 25-62)
Impendence: 75 300 (200) Ohm
Element: VHF 4 UHF 9
Gain (dB):VHF 4-6. UHF 4-8
Cat L11014 $39.50

RELAYS
Massive 3A connectors 
1-9 10+
S.P D T. S14060
$1.20 $1.10
DP D T S14061
$1.50 $1.40

CONNECTORS!100+
$0.90

$1.20

1-4 5+
H10401 Natural $49.50 $43.50
H10402 Natural $55.50 $49.50
H10403 Natural $62.50 $55.50
H10411 Black $49.50 $43.50
H10412Black $55.50 $49.50
H10413 Black $62.50 $55.50

MICRO NIPPERS
Normally $9.95 This Month
Cat. Tl 2050 $6.95

BRAND NEW FANS
Not noisy pullouts! Stacks of uses in 
power amps, computers, hotspot 
cooling etc. Anywhere you need

Cat. T12461 $10.95 
115V 45/8" Cat. T12463 $10.95 
240V 31Z2" Cat T12465 $10.95 
115V 31/2” Cat. T12467 $10.95 
10 Fans (mixed) less 10%

CONNECTOR CORDS
For TV/VTR (using cord 3C-2V) 
2.5m long
Male to Female $2.95
Male to Female $2.95

NEW SWITCHES 
1-9
SPOT Cat S11040
$1.50
DPDT Cat S11042
$1.60

10 + 

$1.40 

$1.50

SOLDER CENTRONICS 
PLUGS
Unreal price for absolute top quality 
Normally $14.95 (Our oppostion 
charge up to $19.95) 
1-9 10+ 100+
$6.50 $5.95 $4.95

MICRON SOLDERING 
240V. 30 W general purpose for 
electrical and electronic soldering 
Cat T12430 ONLY $10.95 BULK CABLE 100M

ROLLS
Cat W11222 3C2V75 OHM

$22.00
Cat. W11224 5C2V75 OHM

$35.00
Cat. W11219 4 Core Shielded

CO-AXIAL 
CONNECTORS
Socket to socket
L12260 $0.75
Plug to plug
L12259 $0.75
Plug to socket
Cal 112761 S0.75

QUALITY MOMENTARY
(RED BODY)
SPDT Cat S11050
$1.50 $1.40
DPDT Cat S11052
$1.95 $1.75

36 WAY CENTRONICS 
CRIMP PLUG
Cat. P12200
1-9 10-99 100+
$7.95 $7.50 $7.25

NEW SLOPING CASES 
Plastic with metal front panel, 
available in two sizes
Cat H10450 190x120mm $9.95
Cat. H10455 256x185mm $17.95 
(measurements are approx only)

Cat. H10400 1-9 10+
$34.95 $29.50

WE HAVE DONE IT 
AGAIN!!
New multimeter at unbeatable 
value for under $45! The new 
YU-FONG YFE-1030C features:
• Large 31/2 digit display. (1Z2 

inch high)
• Autopolarity."-" display for 

Negative input.
• High over-load protection for 

all ranges
• Over-load display highest 

figure “1" or ''-1” alone glows• Power consumption 20mW

$49.00

CIRCUIT 
EQUIPMENT!

approx 
Cat $49.95

IC’s GALORE!

PANEL METER 
BARGAINS!!
250ua Sensityivity Panel cut out
36 x 16mm Mounting hole centres 
at 49mm.
Cat. Q10400 normally $4 50

now $3.95

S100 PROTOCARDS
SAVE $20
Horizontal Buss 
Cat. H19125
Vertical Buss 
Cat. H19130 
Pad Per Hole 
Cat. H19135

$19.50

$19.50

$19.50

ECONOMY 19" RACK CASE 
Tremendous Value! Dimensions 
W 480 x H 134 xD 250mm.

DIP SWITCHES 
1-9 10 +

2Way $1.50 $1 10
4 Way $1 60 $1 20
5 Way $1 70 $1 30
7 Way $1 80 $1 40
8 Way $1 90 $1 50

FUSE SPECIAL 3AG
Two values, 3 Amp and 1 Amp 1-99 100-999 1000 +
8c each 6c each 5e each
STOCK UP NOW

IC SOCKETS (LOW 
PROFILE) How cheap can
they go??
1+ 10+
8 Pin Cat 100 + 1000 +
15c 14c
14 Pin Cat 12c 09c
16c 15c
16 Pin Cat 14c 10c
17c 16c
18 Pin Cat

15c 11c
18c 17c
20 Pin Cat 16c 13c
29c 28c
24 Pin Cat 27c 26c
35c 33c
40 Pin Cat 32c 28c
45c 40c 35c 30c

TOOLS OF 
TRADE!

1-9 10+
4116 $1.80 $1.704164 $3.25 $2 95
2716 $5.90 $5.50
2732 $6.25 $5.95
2764 $8.25 $7.95
27128 $12.50 $11.50
6116 $5.50 $5.15
41256 $14 50 $12.50

BATTERIES!

Cat Q10405

250ua Sensitivity centre "O" very 
useful for balanced circuit and 
applications needing a centre “O" or 
null indication.

TELEVISION 
ACCESSORIES!

VIDEO RF MODULATOR
At an unbelievable price'
Our RF molulator, are channel 
selectable eithe» Channel 0 or 
Channel 1

19 10 +

UNPROTECTED 
HEADERS

DIGITAL MULTIMETER
YFEYF1100 FEATURES
• Large easy to read 31/2 digit 

display
• Facilities for transistor and 

diode testing
• Clearly laid out front panel
• 10A DC AC range• Priced to undersell the others
Cat Q16025 $69.50

S16Ü4U 
54.95 S3.95

★ ★★ SCOOP ★ ★★

PRIME SPEC RED LEDS
We bought 100,000 so you can reap 
the benefits!
Cat. Z10150
1-9 10-99 100 +
$0.10 $0.09 $0.08

Dual in Line 2.54mm 
1-9 10 +
10 Way Cat P12240
$1.95 $1.75
16 Way Cat P12246
$2.95 $2.65
20 Way Cat P12250
$3.25 $2.95
26 Way Cat P12256
$3.75 $3.40
30 Way Cat. P12260
$3.95 $3.55
34 Way Cat. P12264
$4.95 $4.50
40 Way Cat. P12270
$5.25 $4.75
50 Way Cat. P12275
$5.95 $5.35

LOGIC PROBE 3800A
Features 20MHZ memory TTL/ 
CMOS operation Normally $29.50 
Cat Q11272
1-9 10+
$23.50 $19.50

RECHARGEABLE 12V 
GELL BATTERIES
Leakproof and in 3 convenient 
sizes, these long service life 
batteries are ideal for burgular 
systems, emergency lighting or as a 
computer backup power supply 
Ideal for many power needs 
Cat S15029 12V 1.2 AH $17.95 
Cat S15031 12V 2 6 AH $39.50 
Cat. S15031 12V 4 5 AH $49.95

HYBIRD SPLITTERS
2 Way
• Input/Output 75 Ohm• Splitting loss 3 5dB
• Isolation 25dB• VS WR 13
Cat L11310 $3.95
4 Way
• Input/Output 75 Ohm
• Splitting loss 6 8dB
• Isolation 32dB
• VS WR 13
Cat L11320 $5.95

UNIVERSAL SOLDERING 
IRON STAND
Cat. T11302

$5.95 slashed to $3.95

fill
NICAD BATTERIES
Save on carbon batteries with these
Appolon Nickel cadmiums 
Rechargeable up to 1000 times!

300 OHM COUPLERS
Suitable tor UHF VHF and FM 
2 Set
Cat L11300 $2.85
4 Set
Cat L11302 $4.90

1-9
Cat. S15020
$2.45
Cat. S15021
$4.95
Cat S15022
$7.95

10+
AA500 MA 

$2.25
C1.8 AH 

$3.95 
D4 AH 
$6.95

UHF/VHF OUTDOOR 
MATCHING 
TRANSFORMER
75'300 Ohm Waterproof type 
Cal L11020 $3.75

w w
NEGATIVE & POSITIVE 
CIRCUIT RESIST
Make your own presensitized PC 
Boards POSITIBE PHOT RESIST 
using 1 1 tapes and pads on clear 
film for one off or prototypes. Resist: 
50ml bottle for approx 1500 sq cm 
of pcb.
Cat P85500 $6.95

DEVELOPER: 70gms of crystals to mix with 2lt of water, enough to 
complement 50ml of resist.
Cat P85504 $3.25

NEGATIVE PHOTO RESIST for 
using normal negative PCB images. 
Resist: 50ml bottle for approx. 1500 
sq cm of pcb.
Cat P85508 $5.45

DEVELOPER: 500ml bottle enough 
to complement 50ml of resist. No 
dilution required.
Cat P85510 $8.50

ETCHANT: 400gms of crystals to 
mix with 1 to 11Z2 Its of HOT water.
Cat P85512 $3.25

FULL STRENGTH 
FERRIC CHLORIDE

1-® 10+
250ml $1.95 1.75

500ml $2.95 $2.50
1 litre $4.95 4.50



CHEAP DISKS!

U
nu*«“ -

green

S205

VHS: S205

BETA.

f

insmecrmS99.95

JOYSTICKS!

$41.95

$16.95

$459 MD525-16 $39 50
(S/S D/D 16 Sect 40 Track) C12503

(D/S D/D 10 Sect 40 Track) C12505
MD550-16 $49.50
(D/S D-D 16 Sect 40 Track) C12506
MD577-01 $49.50
(S/S D/D Soft Sect 80 Track) C125O7
MD577-10 $59.50
(S/S D/D 10 Sect 80 Track) C12508
MD577-16 $59.50

$199 (S/S D/D 16 Sect 80 Track) C12509
MD557-01 $59 50

$89 (D/S D/D Sofi Sect 80 Track) C12510
$27.95 MD557-16 $59.50Cat. C14200 (D/S D'D 16 Sect 80 Track) C12511

$12.95Cat Y16014

(03)481 1436
READY MADE CABLES

$18.95
Parallel centronics to centronics

$23.95Cat P19013

$26.50Cat C16025
V/SA

$29.95 $34.50$11.95 Cat C16050

$10.50 
$11.50

$22.95
$29.95

10+ 
$5.95

vertical adjustment 
Cat. Si 5042

$39.50C12504
S49.50

5O's.Features smoked plastic 
cover. Divided into 10 sections, 
each fan elevates the disks for easy 
identification and access

prices! 
Cat C12000

Serial to Serial 
Cat. P19011

Head Cleaners
C12551 5" Head Cleaner 
C12851 8" Head Cleaner
VALUELIFE
C12421 S/S D/D
C12425 D/S D/D

MD550-01 
(D/S D/D) 
MD550-01

Inside CP/M 
by David E Cortesi

10-99 
$1.40

panic button etc 
Cat. S15051

The Complete Home 
Video Book Vol. 2 $25.95 
The Robotics Primer $17.95 
by Robert A Ullrich

plug. 
Cat

MOUNTING BRACKET
For above Ultrasonic Alarm and 
features ball pivot for horizontal and

C12401 
$29.50

C12410
$39.50

P.A. SPEAKERS
Low dual cone, wide range 
200mm (8in.). Ideal for public 
address, background music, 
etc. Tremendous Value at these

band drive system
Cat. C11901
Case & Power Supply to suit
Cat. X11011

JOYSTICK FOR APPLE
Ideal for games or word 
processing Fitsmost6502 
‘ compatible" computers

for output level. 
Cat. C14900

HORN CRAZY!!
BW, aluminium or plastic, 
Normally $9.50
Aluminium Cat. C12015
Plastic Cat. C12010 
1-9
$6.50

Cat. D11141 
1-9 
$1.50

IBM* COMPATIBLE 
COMPUTER 

$2,450 
Including Tax!

‘IBM is a registered trademark

M4851
Slimline 51Z4" disk drive. Double 
sided, double density 500K 
unformatted. 40 track/side. Steel

RITRON 2
Stylish swivel base monitor.

. $2.00 

. $3.00 

. $4.00 

. $5.00

. $7.50 
$10.00 
$12.50

TELECOMMUNICATION 
PLUG TO 2 SOCKETS.

ideal for modem connections.

BLANK DATA 
CASSETTES
Brings out the best in any micro!

COMPUTER PAPER
Top quality at a very affordable price!
Blank 11 x 2.000 sheet.
quality 60 gsm bond paper
Cat. C21001 $29.50

ELECTRONIC CASSETTE 
DEMAGNETISER
Save $2. Rec retail $19.95
Cat A1006 NOW $17.95

MINITURE BUZZER 
5-15V White or black. 
Cat. A15062 1-9

$1.95

SECURITY 
EQUIPMENT!

VIDEO 
ACCESSORIES!

LOCALBURGULAR 
ALARM CONTROL 
PANEL
The odds against you are 
climbing and prevention Is better 
than cure!
• Adjustable exit/entry time delay 

and alarm time (avoids 
unnecessary noise pollution)

• 12V D.C. 1 5Amp
• Provision for battery back-up.
• Tamper switch
• Optional outputs: Sirens, bells, 

floodlights, automatic diallers, 
tape recordings, closed circuit 
TV. etc

• Accepts N.C and NO 
detectors such as infrared, 
microwave, ultrasonic, wireless, vibration sensor, magnetic 
switch, door mat. smoke 
detector,glass breakage sensor

TDK VIDEOTAPES 
AT BARGAIN PRICES’

E60 
E120 
E180
E240 
L250 
L500
L750

$12.50 
$12.50 
$11.80 
$22.40
$13.50 
$14.40 
$17.50

PHILIPS SPEAKERS
You don't have to "imagine" Philips 
quality at these prices!
Òat. C12030 AD01610T8

$12.95
Cat C12040 AD02160SQ8

$34.95
Cat. C12045 AD70620 M8

$49.00
Cat. C12050 AD 12550 W8

$79.00

WO 
$1.20

PUBLICATIONS!

SWIVEL BASE
Makes life easier, normally 
$29 50
Cat D11100 $27.50

MICRON]
I d

available in amber or 
1-9 10 +
Green Cat. X14500
$215
Amber Cat. X14500
$219

DISKS GALORE!!
All prices for boxes of 10. 
Single disks 10% extra 
SPECIALS!
MD525-01 S/S D/D Cat C12501 $29.50MD55O-O1 D/S D/D Cat C12504 $39.50

ULTRASONIC
BURGULAR ALARM
• Easy to install
• Connect with magnetic switch 

infrared detector, etc
• Equip with hornspeaker 

lockswitch, flashlight, closed 
circuit TV. etc

• Rechargeable battery circuit 
with recharge indicator LED

• N.O. and N.C circuit 
breakdown indicator

• Low dry battery indicator
Cat S15052 $89.95

VDK1 VIDEO
DUBBING KIT
For Europpean and Japanese 
machines.
Contains:
Audio/Video: 6 pin DIN plug to 6 pin 
DIN plug 1.5 metres.
Audio/Video: 6 pin DIN sockt to 
(a) Video: RCA plug (b) Audio 5 pin 
DIN plug. (Both 16cm in length) 
Video: 1 each plug adaptor (PA21) 
RCA socket to PL259 plug (PA23) 
RCA socket to BNC plug 
Audio: 5 pin DIN socket to 2 RCA 
plugs 16cm length 2 plug adaptors 
(PA60) RCA socket to 3.5mm phone

RITRON MULTI 
PURPOSE MODEM 
Our New RITRON Multi Purpose 
Modem has arrived and has all the 
standards you require 
Just check the Ritron’s features 
• CCITT V21 300 Buad Full duplex 
• CCITT V23 1200/75 
• Bell 103 300 Full duplex 
• Bell 202 1200 Half duplex 
• Auto answer, auto disconnect 
Telecom Approval No C84/37/1134

S399

8" Verbatim
C12800 FD32-1000 S/S S/D 
C12801 FD32-8000 S/S D'D 
C12802 FD32-9000 S/S D/D 
C12803 FD34-1000 S/S D/D 
C12804 FD34-8000 S/S D/D 
C12805 FD10-4008 D/S S/D 
C12806FD10-4015D/SS/D 
C12807 FD10-4026 D'S S/D 
C12808 FF32-2000 S/D D/D 
C12809 FF34-2000 S/D D'D 
C12810DD32-4000D/SD/D 
C12811 DD34-4001 D'S D'D 
C12812DD34-4OO8D'SD/D 
C12813DD34-4O15D'SD'D 
C12814DD34-4O26D*SD'D

$39.50 
$49.50 
$49.50 
$49.50 
$55.50 
$59.50 
$64.50 
$64.50 
$69.00 
$69.00 
$52.50 
$52.50 
$54.50 
$54.50 
$54.50

AUDIO 
PRODUCTS!

CENTRE RETURN
JOYSTICK
Features 2x150K pots, long shaft 
40mm with 25mm control ball 
Bonus adjustable offset feature on 
pots.
Cat X15637 1-9 10+

$9.95 $8.95

RITEMAN INFO RUNNER
An exciting new printer from the 
experts 'Riteman" This compact 
stylish printer performs like printers 
twice its' price and size. 120 C.P.S., 
dot resolution graphics, tractor/fnction 
feed, 10" paper

5V4” Verbatim Disks
5 year Datalife guarantee MD525-01 $29.50
(S/S D/D) C12501
MD525-10 $39.50
(S/S D/D 10 Sect 40 Track) C12502

1-9 10+
$5.95 $4.95

ULTRASONIC MOTION 
DETECTOR
A compact design that can be 
used with virtually any alarm system 
which has an input for N.C. or N O. 
external sensor Coverage is 
approximately 110 degree angle 
and up to 8 metres. Comes with 
detailed instructions.
Cat Si5033 $39.95

Would you like a quality 
sound system in your car? 
...at an affordable price?!!
Rod Irving Electronics now sell 
S Ferris sound systems (A 

everyone knows and trusts ) 
Prices start from a very affordable 
$55 95. Feel free to call in for a 
personal demonstration at either of our two stores.
FERRIS 1600: AM/FM Manual Car 
Radio, Integrated Circuit. Automatic 
Dual Polarity
FERRIS JM 700: AM/FM/MPX 
Radio/Auto Reverse Cassette Stereo 
with Lock-in F/Forward and LOC/DX 
Switch, Output 7 Watts per Channel 
Balance and Tone Controls Overall 
Dimensions 162(W)x1 14(D)x44mm(H) 
FERRIS JMPA 600B: Auto Reverse 
Stereo Cassette Player with AM'FM/MPX 
Electronic Scanning. Digital Radio and 
Digital 12 Hour Clock. 12 Station Memory, 
Metal/Normal Tape Switch. 8W/8W Max 
Local/DX Switch FM Interference 
Absorbtion Circuit. Base and Treble Control
FERRIS FA 1004:10 Level Graphic 
Equaliser Amplifier with LED read-out on 
L & R Channels. Fader Control. 20W/20W 4 speaker Wiring
FERRIS FA 104: High Power Module, up 
to four times your volume, suits all Ferns 
Normal Power Sets and most other Car 
Stereo Units with Normal IC Output
FERRIS F7 55X: Flush Mount 4-8 OHM. 
5oz Dual Cone. 5 Watts NOM. 10 Watts Max, Mesh Gnlle
FERRIS TRI-510: Super Power Deluxe ", 
Flush Mount, 4 OHM, 10 oz.. Triaxial 
Three Way, 6^/2 inch Diameter, Mesh 
Grille 40 Watts Max.

COMPUTER 
ACCESSORIES!

ROD IRVING ELECTRONICS 
425 High Street, 
NORTHCOTE, 3070 
VICTORIA, AUSTRALIA 
Phone (03) 489 8866 
TELEX: AA 38897 
48-50 A Beckett Street, 
MELBOURNE, 3000 
VICTORIA, AUSTRALIA 
Ph. (03) 663 6151 
Mail Order and 
correspondance : 
P.O. BOX 235 
NORTHCOTE 3070

POSTAGE RATES 
$1-$9.99 ............  
$10-$24.99 . . . 
$25-$49.99 . . . 
$50-$99.99 . . . 
$100-199 ............... 
$200-$499 .... 
$500 plus ....

XIDEX DISKS
1-9
Box of 10 S.S D D Cat 
$34.50
Box of 10 D.S D D Cat 
$44.50

RITRON (ZETA) 
DATASETTE

For data loading and saving, this 
Micron Datasette suits most home 
computers and features tape 
counter, monitor function for audio 
verification and slide volume control

DISK STORAGE BOXES
Efficient and practical, these disk 
storage boxes protect your disks from being damaged or lost 
50’s.Features smoked plastic cover 
with provision for a lock High impact 
ABS plastic base

MAIL ORDER 
HOT LIME

This is for basic postage 
only. Comet Road freight, 
bulky and fragile Items 
will be charged at 
different rates.

Errors and ommisions excepted



□ The Serviceman
First aid for a motel TV system
One area of television in which day-to-day expertise appears to 
have lagged behind the available technology is that of antenna 
distribution systems as used in blocks of home units, motels, etc. 
The butchery approach by electricians attempting such 
installations is well known, but, even within the industry, where 
those concerned should know better, there appears to be a woeful 
amount of ignorance and a slap-happy approach.

These comments were prompted by a 
story from my colleague on the NSW 
south coast, involving the TV system in 
a local motel and the various problems 
which can occur in such a situation. For 
any reader likely to be similarly involved 
there are several lessons to be learned. 
This is the story as he told it to me.

The motel in this story is one of a large 
chain operated by the one company — a 
matter of some importance as far as 
administration is concerned — and, in its 
original form, had been built before there 
was any TV available in the area. As it 
stands today it consists of a central block, 
which is the original building, having 22 

Below: this diagram shows the path of the cable to each section of the motel.

units, office, dining room, kitchen, 
manager’s quarters, etc, laid out in a 
rectangular arrangement enclosing a 
courtyard or quadrangle.

About 50 metres from the central 
block, in different directions, are two 
additional blocks of 10 units each, 
referred to as the western block and the 
southern block. Both these blocks were 
added later, first one and then the other 
as business increased, and are connected 
to the central block by covered 
walkways.

A natural result of all these factors 
was that the TV distribution system had 
been installed after the central block had 

been built and whoever had done the job 
had run all the coax externally. I can’t 
really blame him for this because it 
would have been a prohibitively 
expensive job to run it in the roof and 
wall in the conventional way. The roof is 
a low pitched style of corrugated fibro 
cement, and large sections of it would 
have had to be removed.

The two later blocks were a better 
proposition. The western block is well 
above ground level, providing easy 
access under the floor, while the 
southern block was apparently wired 
when it was built. This had been done 
with 300(2 ribbon for the early 
monochrome sets.

In fact, one of the first jobs I did for 
the motel, some 10 years ago when they 
first called me in, was to rewire this block 
with coax to accommodate colour sets. 
And that produced the first of many 
surprises. Apart from the need to change 
the cable there was the problem that 
there was little or no signal in several 
units, a condition which apparently had 
prevailed since the system was first 
installed.

The reason wasn’t hard to find. 
Removing the wall mounted outlet 
plates in the offending units revealed the 
simple fact that there was no ribbon 
behind them. In short, they had never 
been connected. Just why the contractor 
had done this, or why the management 
had allowed him to get away with it, is 
one of those mysteries lost in time.

In rewiring this block I was forced to 
run the cable along the front wall, just 
above path level, but below floor and 
entrance step level. It was then looped 
through the wall to each outlet plate.

As for the central block, the weather 
had taken its toll. Even at that time the 
outer covering of the coax was beginning 
to crack and break away, allowing 
moisture to enter and generally degrade 
performance. In one case, in order to cut 
down the length of cable with 
consequent losses, the coax had been run 
across the roof above the fibro.

But these weren’t the only problems. 
Countless technicians, electricians, and 
do-it-yourself types had all had a go at 
the system over the years, with the result 
that it was now a real patch job. And, 
while I continued to do what I could to 
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keep the system working this was 
becoming more and more difficult and I 
kept advising those in charge that, 
sooner or later, the whole system would 
have to be overhauled and largely re­
wired.

But getting any action was difficult. 
The fact that it was only one unit in a 
large chain meant that decisions of this 
kind were outside the scope of the local 
manager, who could only make 
recommendations to head office. And, to 
make matters worse, the managers were 
changed from time to time. 1 would just 
get a manager on-side and convince him 
that the work needed to be done when he 
would be shifted somewhere else and I 
would have to start all over again with a 
new manager.

Ultimately, it was the system itself 
which forced the issue. It simply reached 
the stage where the performance was 
quite unacceptable and I was forced to 
adopt the attitude that it was just not 
possible to go on patching it any further. 
So the then manager was finally given 
the go-ahead to get a quote for a major 
re-wire job.

And so I set to work to assess what 
would be needed. In addition to the coax, 
the antenna system itself had also 
reached the end of its life, having 
succumbed to the salt atmosphere of the 
coastal district. The distribution 
amplifiers were also suspect. They had 
been mounted on the outside of the 
building, under the eaves, where they 
were exposed to the weather. Again, 
damp salt atmosphere had taken its toll.

A further complication involved the 
western block. At some time in its 
history some technician had decided to 
divorce this block from the rest of the 
system and provide it with its own 
antenna and distribution amplifier. This 
wasn’t necessarily a bad concept, but the 
actual installation had fallen down on 
several points.

First, there is the matter of signal 
strength in this area. The only reliable 
signals are those on channels nine and 11 
from translators near Moruya and, 
taking into account the strength of the 
translators, the distance involved, and 
the terrain, the level at the motel site is 
nothing spectacular. Adequate signals 
are available, but one has to search for 
them.

In this case the antenna the technician 
had chosen, and its position, had resulted 
in about 500gV of signal. In my 
experience, the minimum signal to aim 
for, whether for a single set, or to be fed 
to a distribution amplifier, is 1000/xV 
(ImV) to ensure noise free pictures. 
Below this figure there is a serious risk of 
some noise which no amount of 
subsequent amplification will correct. On 
the contrary, the noise will be amplified 
along with the signal, and added to any 

noise generated in the amplifier.
But, even if this signal had been 

adequate, his subsequent treatment of it 
was not. He fed it into a small 
distribution amplifier having about lOdB 
gain; this to serve 10 sets. Now there is 
just no way that such a signal could do 
the job, as a few simple calculations 
would have revealed, had he bothered to 
make them.

Distribution systems
Which brings me to the point where it 

may help the reader if we look at the 
whole concept of distribution systems of 
this kind and the basis of their design and 
operation. The most basic requirement in 
any situation involving more than one 
set connected to one antenna — and of 
which most readers would be aware — is 
the need to isolate each set from its 
neighbours.

A major reason is the need to prevent 
any local oscillator re-radiation from any 
one set from interfering with any other 
set. It is also necessary to ensure that 
branch runs of cable are either (ideally) 
always terminated by a set or dummy 
load or, at least, adequately isolated from 
the rest of the system.

As many a do-it-yourselfer and 
electrician has discovered, an untermin­
ated run of cable, connected to an 
existing antenna system, can play havoc 
with the signals. If the length of such a 
run should happen to equal an odd 
number of quarter wavelengths, at a 
particular channel frequency, it will act 
as a short circuit at that frequency, with 
disastrous results to the signal strength.

In practical terms there are two 
commonly used devices to provide the 
necessary isolation between sets; splitters 
and “T”s. Typical splitters split the signal 
equally either two ways or four ways, 
allowing this number of sets to operate 
from the one antenna. A two-way 
splitter will normally cause about 3.5dB 
loss in each outlet, at VHF, and a four­
way unit about 7dB. They will provide 
between 25 and 30dB of isolation at 
VHF and slightly less at UHF.

They are intended mainly for domestic 
installations, or perhaps small showroom 
displays, and it goes without saying that 
the incoming signal must be strong 
enough to withstand the losses involved 
and still provide each set with an 
adequate signal. They can also be used in 
reverse as combiners; ie, to feed two 
antennas — VHF and UHV — to one 
set.

The “T” is a completely different 
device. As its name might imply, it is 
designed to provide a branch off a main 
run of cable, the main run being through 
the horizontal portion of the “T” and the 
branch via the vertical portion. Unlike 
the splitter, the losses via the two outlets

Looking to purchase instruments
We are stockists of Hitachi, Fluke, Trio, 
Goodwill, Meguro, Aaron and Kikusui: so if 
you’re in the market for an oscilliscope, think 
of David Reid.

KIKUSUI 
C0S5020 
$697.00

1 ».«I11'
. «

' '.......

t IBS1

INCLUDING TWO PROE 
AND DUST COVER

(Vertical Axis), 1-2-5 sequence, 10 range: Sensitivity, 
5mV/DIV - 5V/DIV, (within ± 3%); Frequency 
response, DC (AC: 10Hz) - 20MHz (~3dB, 8DIV) 
Operation mode, CH1, CH2, DUAL, ADD, X-Y (DUAL 
automatic switching ALT and CHOP); (Horizontal Axis), 
1-2-5 sequence, 20 ranges; Sweep time, 0.2g sec - 
0.5sec/DIV (within ± 3%); (with 10 x MAG.), 20nsec - 
50msec/DIV (within ± 5%).

40 MHz
KIKUSUI
COS5O41
$1167.00
♦ 20% Salm Tax

INCLUDING TWO PROBES 
AND DUST COVER

(Vertical Axis), 1-2-5 sequence, 10 range; Sensitivity, 
5mV/DIV~- 5V/DIV, (within ± 3%); Frequency response, 
DC (AC:10Hz) - 40MHz (-3dB, 8DIV); Operation 
mode, CH1, CH2, DUAL, ADD, X-Y (DUAL automatic 
switching ALT and CHOP); (Horizontal Axis), (A: Main 
sweep, B: Delayed sweep); Sweep time, 1-2-5 se­
quence, A: 20 ranges, B: 11 ranges; A: 0.2g sec - 0.5 
sec/DIV (within ± 3%); B; 0.2g sec - 0.5 sec/DIV 
(within ± 3%); (with 10 x MAG), A: 20n sec - 50m 
sec/DIV (with ± 5%); B: 20n sec - 50m sec/DIV (with ± 
5%).

ESCORT
MULTIMETERS
EDM 1105 $75.00
• 372 digits. • Six functions: DCV, 
ACV, DCA, ACA, OHM, Diode Testing.
• 0.8% basic DC accuracy.
EDM 1116 $100.00
• New model complete with tran­
sistor and capacitor tester.
EDM 1125 $108.00
• 31/z digits. • Seven functions. 
DCV, ACV, DCA, ACA. OHM, Diode 
Testing, Audible Continuity. 
• 0.25% basic DC accuracy.
EDM 1135 $140.00
• 3V2 digits. • Eight functions: DCV, ACV. DCA, ACA, OHM, 
Diode Testing, Audible Continuity. • 0.1% basic DC accuracy.

EDM 1346 $225.00
• 4Vi digits. • Eight functions: DCV, ACV, DCA, ACA, UHM, 
Audible Continuity Testing, Diode Testing, Data Hold. • 0.05% 
basic DC accuracy.

GAG-808A 
AUDIO 
GENERATOR
$203.00
Covers 10Hz to 1MHz

• 2 0 V p • p open 
circuit output • Sine 
and Square wave 
outputs • External 
sync • 600 ohm 
output impedance

ALL PRICES SHOWN DO NOT INCLUDE SALES 
TAX. ADD 20%

These are just a few of the many 100's of up-to- 
date Electronic items on display at:

DAVID REID ELECTRONICS LIMITED
1 27 York Street, Sydney, 2000 
or Telephone (02) 267 1385
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TRADE SERVICES
Philips Tuner ECL2060 Exchange or Repair $10.00
Other Varicap Tuners (Repair Only) $14.00
Philips Mini Turret Tuner (Repair Only) $12.00
I.F. Alignment Service Modules or TV $16.00

MODULES
Philips U Series (K9/K11) Repaired........................ $16.00
Philips Power Supplies K9/K11 Repaired $32.00

AWA THORN
4KA Exchange Modules
Power Scan................................................................... $30.00
Small Signal................................................................... *30'0?
Vertical Module........................................................... $20.00
Convergence Yoke...................................................... $25.00
Convergence Handset.............................................. $25.00

THORN 3504 EXCHANGE MODULES
Power Supply.............................................................. $30.00
Scan Module................................................................. $30.00
lF..................................................................................... $20.00
R.G.B.............................................................................. $20.00
Chroma........................................................................... $18.00
Vertical Sound.............................................................. $20.00
Convergence................................................................. $20.00

HMV 212 MODULES (Repaired only at present)
S/M Power Supply...................................................... $30.00
IF/SND........................................................................... $26.00
Horizontal Timebase................................................... $30.00
Luminance...................................................................... $20.00
Chroma........................................................................... $20.00
Vertical........................................................................... $20.00
Convergence................................................................. $25.00
Custom Designed Test Equipment (1 week delay on all

TEST TUNER VHF/UHF—Isolated Output.
Eliminates Tuner in any TV Internal Power Supply $58.00 .

ZENER DIODE 
— Direct readout 
voltages from 2v 
in two ranges, 
power supply. .

TESTER
of Zener
to 100v
Internal

$42.00

PICTURE TUBE TESTER 
REJUVENATOR. Tests- 
Emission-Heater Cathode 
Shorts. Rejuvenate and 
removes cathode grid 
shorts. Includes 3 
sockets and universal 
lead allowing almost any 
tube to be tested............. $99.00

SHORTED TURNS 
TESTER — Fits in 
toolcase. Includes 9v bat­
tery. Test for shorted 
turns in yokes L.O.P.Tx 
and other inductors. . . . $36.00

VCR ALARM — Fits in­
side the VCR. Emits loud 
hee haw sound if the unit 
is lifted. Includes module 
— Mini Key switch. 
Ceramic transducer and 
9v battery........................... $36.00

Line Output Switch Mode Power Supply Tester Analyst. Clips in place of Line Output Transistors or chopper. Reads 
Drive BT Shorts, Pulse, Width, without Destroying expensive Transistors. $60.00.
High Voltage Regulated Supply. Variable to 120 Volts/1 AMP folds down when overloaded $120.
Solid State Leakage Tester. Measures Leakage to 150 megohms Ideal for Testing Leakage in Transistor diodes Triacs
Thyristors, etc. $46.00. u
Car Burglar Alarm. Includes Flashing Dashlight-Key Switch Door-boot and Bonnet Switches, 10 seconds delay on doors, 
Instant on Boot and Bonnet. Flashes Lights — Beeps Horn. $70.00.
Other Test Equipment still being developed. Colour Bar Generator — Signal Strength meter-Sweet and marker Generator 
UHF Down Converter. Enquiries welcome.
BU126 chopper Transistors $2.50 or $2.00 10up. BC548 BC558 General Purpose 14c 5up, 12c 10up 2N3055-60v
10A POWER 16c 5up, 14c 10up.

3 MONTHS WARRANTY ON ALL WORK AND TEST EQUIPMENT
Prices do not include Freight Charges.

30 BRANDE STREET, BELMORE, SYDNEY, NSW 2192 
(02) 759 8359 MAIL ORDERS WELCOME
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are, quite deliberately, not equal. The 
“through loss” is kept as low as possible, 
while the “side loss”, which is also the 
isolation figure, is kept as high as 
possible. Typical values would range 
from 0.2dB through loss for 30dB 
isolation, to 1,5dB for 12dB isolation.

As can be seen, the two losses are 
related; the higher the side loss, or 
isolation, the lower the through loss. 
Where a large number of “T”s are used 
in a long run it is customary to use high 
side loss units at the beginning of the 
run, to minimise the through losses and 
to avoid possible overload of the sets, and 
progressively lower side loss units 
towards the end of the run.

Fairly obviously the side losses have to 
be allowed for by providing a high level 
signal on the through run, taking into 
account the worst case situation at the 
end of the run where the combined 
through losses, plus cable losses, can be 
significant. Supplying the necessary 
signal level is the function of the 
distribution amplifier and its selection 
depends on the signal level into it from 
the antenna, and the calculated losses 
along the line to the last TV set.

So much for the potted theory. 
Harking back to the 500gV signal into 
the lOdB amplifier it is obvious that, 
with a minimum isolation figure of 20dB 
at the first “T”, the signal to the set is 
going to be lOdB down on the antenna 
level, or about 160^V — a hopelessly 
inadequate level. The results were 
exactly as one would expect; tons of 
snow and frequent colour drop-out, 
particularly at the end of the line.

I suspect that this technician had 
fallen into a common trap which seems 
to have thrown a lot of technicians. The 
amplifier he used is described as a “high 
power” unit, a possibly confusing term 
but one which is intended to mean that 
they are capable of delivering a 
distortion-free high level output — as 
high as 1.5V in some models — suitable 
for driving very large systems with 
potentially high losses. This voltage 
output would be given in the 
specifications.

The confusion appears to arise 
because some technicians assume that 
the amplifier will deliver this level 
automatically whereas, of course, it will 
only do so if the input level is high 
enough. In the example given (lOdB or 
three times voltage gain) the amplifier 
would need over 300mV input to deliver 
IV out.

Such signal levels could be 
encountered in favourable city or 
suburban locations and such an output 
might be desirable for a very large 

installation; ie, several hundred outlets. 
Which is a far cry from the meagre 
500g V available in this case. Looking at 
it another way, the person concerned 
appeared to be unable to differentiate 
between the unit’s gain — perhaps 
because it is quoted in dB — and its 
maximum output level.

But this wasn’t the only boo-boo this 
character had made. I subsequently 
retrieved this amplifier for use as part of 
the high gain amplifier system I had 
planned. In the process of pulling it out I 
removed the outlet plate in the first unit 
to make some checks and, while 
handling the connections, copped an 
almighty wallop.

A check with the meter revealed 
something like 120V of AC across the 
outlet, and a further check revealed that 
the three-pin plug on the amplifier power 
cord had been incorrectly wired. Don’t 
ask me to go into detail; I was too 
shocked — in every sense of the word — 
to work out the exact mechanism by 
which I was able to measure 120V, a 
rather puzzling value in itself, across the 
outlet.

But it was one of those classic mixups 
of active, neutral and earth leads which 
so often prove fatal. Fairly obviously I 
was not in direct contact with the mains, 
but rather via some form of leakage path 
made possible by the wiring mixup. I 
simply reefed the wires out of the plug 
and re-wired it correctly.

The new system
This, then, was the set-up I 

encountered when I was given the go- 
ahead to rebuild the whole system, and I 
had to decide the best way to tackle it. I 
started out by assuming that I could get a 
ImV signal using a suitable antenna in a 
practical location. This was a reasonable 
assumption, based on field strength 
measurements I had made during 
previous service calls, and was 
subsequently confirmed by more exact 
measurements.

Assuming this figure could be 
achieved, I made a few rough 
calculations and began to evolve a plan. 
The idea was to provide one distribution 
amplifier system having about 45dB gain 
— more about this in detail in a moment 
— and from this to split the signal into 
four legs, each leg supplying about one 
quarter of the total sets. More exactly, I 
planned to use two legs for the central 
block and one leg each for the western 
and southern blocks.

The actual amplifier system was to be 
made up from two amplifiers; a new 
40dB unit and the lOdB unit originally 
used in the western block. The idea was 

to connect the two amplifiers in line, 
with a small attenuator, about 5dB, 
between them. Not only did I not really 
need the full extra lOdB, but I had to 
consider that the two amplifiers 
connected directly together might prove 
unstable or that the output of one might 
overload the other.

Output from the amplifier would then 
go to a two-way splitter, the outputs of 
which would then each go to two more 
two-way splitters, giving four outputs in 
all. (Yes, a single four-way splitter would 
have done the same job, but I had a small 
surplus of two-way units on hand.) 
Allowing a theoretical loss of 3.5dB for 
each splitter, the total loss to each leg 
would be at least 7dB. For safety I added 
a couple of dB to my calculations.

On this basis each line would be 
running at +36dB over ImV at its 
beginning. From this must be subtracted 
cable losses and the runs to the western 
and southern blocks would each involve 
about 100m of cable to the first “T”. 
Good quality cable has a loss of about 
2dB per 30m, at 200MHz, so each of 
these runs would involve about 6dB loss. 
Thus we would have a 30dB signal at the 
first “T” and would have to select 
suitable “T” values to ensure adequate 
signal at the last set.

A good compromise seemed to be a 
mixture of 26dB isolation (0.3dB through 
loss) and 20dB isolation (0.5dB through 
loss) “T” units. In addition to the 
through losses there will be cable losses 
between each “T” and these could run to 
0.5dB each, or a total loss of up to IdB 
per “T”. A typical arrangement would be 
to use 26dB isolation units for the first 
five “T”s and 20dB units for the 
remainder. This would provide a +4dB 
level at the first set, falling to + IdB at 
the last set.

Well that’s the kind of rough estimate 
needed to determine if the whole concept 
is at least in the ball park. Some of the 
figures used are estimates, but have been 
slanted on the conservative side. In any 
case, published loss figures for 
components, cables, etc, should always 
be treated with some reserve, while even 
minor components, such as plugs and 
sockets, introduce some loss.

Practical requirements
So much for the theory. The first 

practical requirement was to find a better 
place to house the distribution amplifiers, 
splitters, etc, where they would be 
protected from the weather and 
reasonably close to the antenna. The 
switch room for distribution of 240V 
power seemed to be an ideal spot and 
prompted me to make my first field 
strength readings in this area.

Fortunately, luck seemed to smile on 
me. At a convenient corner of the
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building, close by the switch room, I was 
able to score a little over ImV from a 
reasonably high gain antenna. So I went 
ahead and installed this part of the 
system; the antenna, distribution 
amplifiers, splitters, etc, and confirmed 
that I had the calculated signal on all 
four outlets. (For obvious reasons I 
planned to do as much work as possible 
before disturbing the existing system, 
and then to cut over in sections, as 
convenient.)

The next problem was how best to run 
the cables. The original wiring in the 
central block had been alongside the 
outside walls, about half a metre above 
ground level. While a convenient level as 
far as the outlets were concerned, I was 
looking for some way to run them that 
would not only conceal them, but also 
protect them from the weather and 
physical damage.

On the other hand, getting into the 
roof would prove far too expensive so I 
had to find some other solution. Again I 
had a lucky break. The gutters were of 
fibro cement supported on the facia 
board by metal hangers in the 
conventional way. However, at the back 
of the gutter the transition from vertical 
to horizontal was markedly rounded, 
while the metal hanger was a sharp 
angle.

The result was a large gap between the 
gutter and the bracket; quite large 
enough to take at least two cables. 
Granted, the job of feeding the cables 
through each hanger was a trifle tedious, 
but it made a first class job and was well 
worth the effort. I left a loop of cable at 
each intended “T” point, large enough to 
go under the facia board and permit 
mounting the “T” on the back of the 
facia, high up where it would be well 
protected from the weather.

But that was only part of the cable 
story. While the gutters solved the 
problem around the main block, I still 
had to get the cables to the southern and 
western blocks. The covered walkways 
provided the obvious path but, again, I 
was anxious to conceal and protect it as 
much as possible.

The walkway roofs were flat and of 
corrugated iron running lengthways. 
Both walkways had a slight natural slope 
and drainage was into an end gutter and, 
in one case, into a central box as well. 
The roofs were finished along each edge 
with rolled edge capping and I found it 
was fairly easy to remove the nails from 
the lower edge of this capping and then 
slip the cable up into the rolled section. It 
thus served as a very effective protective 
conduit and, although the job was a little 
tedious, the end result was well 
worthwhile.

Using these techniques I first ran two 
cables from the switch room along the 
southern side of the building to the 
corner, then along the western side. One 
of these was to serve the seven units on 
the western side, while the other was 
continued along the covered walkway to 
the western block, down the wall of this 
block under a convenient cover strip, and 
along the underside to serve the 10 units.

Then I ran two more cables along the 
southern side of the main block, in the 
opposite direction. One of these was then 
taken along the covered walkway, to 
serve the 10 units in the southern block. 
The other run was destined to serve the 
eight units on the southern side of the 
main block, the games room, seven units 
on the eastern side, the dining room, the 
office, and the manager’s residence.

This was a long run, and certainly the 
most complex. It was plain sailing as far 
as the dining room but then, to get to the 
office and residence, it was necessary to 
go around the dining room, which would 
add some 60 metres to the cable path, or 
take a short cut across the roof.

This latter arrangement was what had 
been done before and there was a very 
strong temptation to do it again, 
provided I could find a way to get most 
of the cable out of the weather. In fact, I 
found a way. The manner in which the 
building had been constructed, at various 
stages, meant that the dining room roof 
had a valley in it between the end of the 
units and the beginning of the covered 
way to the office.

I was able to run the cable in the 
valley, then tuck it under the fibro sheets 
where they overhung the valley. This 
brought me to the pitched roof running 
the length of the northern side and the 
solution here was to remove the fibro 
ridge capping and lay the cable on top of 
the ridge pole. It was a tricky job in one 
sense because the fibro was old and 
brittle but, by carefully undoing the 
screws and exercising reasonable care, 
the whole job was completed without 
breaking one piece of fibro.

This brought me to the office and 
manager’s residence and completed the 
main cable runs. At this stage I decided 
to concentrate on the western block 
which had been running on its own 
antenna, although it had been restricted 
to a few units ever since 1 had removed 
the amplifier. Fortunately, this was 
during a slack period.

Because the cable was to run under 
the floor, with only short runs up to the 
outlet plates, I elected to use what are 
called loop plates. These are actually a 
“T” network built on to an outlet plate 
and the cable is looped into the plate, 
hence the name. This means using more 

cable and, if running down from a 
ceiling, may be unacceptable if losses 
must be kept to a minimum. In this case 
the extra length was negligible.

That much done I fired the system up 
and checked the field strength at each 
outlet. Everything worked out at least as 
well as I had expected with well over a 
millivolt of signal at all outlets. So that 
was one block up and running.

Next in line was the southern block. 
As I mentioned at the beginning this had 
already been re-wired some years ago 
and, apart from some tidying up, mainly 
involving worn or damaged outlet plates, 
was ready to go. And, once again, I 
finished up with well over ImV of signal 
at all outlets. So that was two sections on 
line.

So now I was ready to tackle the 
central block, in many ways the biggest 
part of the exercise. But at this point the 
manager intervened. It appeared that he 
had just been advised by head office that 
the whole of the block was to be given a 
major refurbish; new electrical fittings, 
and wiring where necessary, new 
bathroom fittings, plumbing, etc, 
painting, new furniture — in short, a 
major overhaul from the shell up.

In the circumstances, the manager felt 
that it would be pointless for me to wire 
cable into the units with the risk that, at 
best, it might be damaged or, at worst, 
ripped out. All of which seemed perfectly 
logical and I was happy enough to 
suspend operations. According to the 
manager, it was anticipated that it would 
take about six months, by the time 
everything was organised and the work 
completed.

So it was agreed that he would contact 
me when the job was done.

Well, that’s my friend’s story so far. 
I’m afraid we will have to leave it there 
for this month, due to space limitations. 
(The Editor gets awful twitchy if my 
copy runs over its allotted length.) I’ll 
continue the story, and in many ways 
the best part of it, next month.

TETIA Fault of the Month
National TC2631
Symptoms: North-south barrel 
distortion. East-west correction 
works perfectly but set has no ad­
justments for N-S correction.
Cause: Fault is caused by drift in 
pincushion correction circuit values. 
Adjust by reducing value of R456 
(560 ohm 1 watt). This circuit is 
almost the same as the Korting 5507 
which has an adjuster at this 
location.
This information is supplied by 
courtesy of the Tasmanian branch 
of The Electronic Technicians’ In­
stitute of Australia. Contributions 
should be sent to J. Lawler, 16 
Adina St, Geilston Bay, 7015.
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• PHONE YOUR ORDER ALTRONIC OLL FREE 008 e 999 • 007

UNBELIEVABLE 0.005% ACCURACY

240V Mains

Operated

—B — I _ —__ »Wins wi^iiui wio^iay 0IIIV, llianyic 
GENERATOR square wave outputs 15Hz—250KHz.

K 2505 $89.50

AMAZING VALUE
A 2570 $399.00

(L) X 240 (W) x 110 (H)

240V Mains 
Operated

\O * 
°9

A 2550
$125.00

PRESCALER 
DECIMAL POINT

K 2500 ..........
K 2501
K 2502
FUNCTION

Build These 
Great EA 
Projects
Save a bundle on the price 
you would otherwise pay for 
a commercial equivalent.

ALTRONICS TOLL FREE 008 • 999 • 007 •

• Frequency and Period measurement to 500MHz (with optional preacaler) 
• High Input aenaltlvlty. Professional unit at a fraction of the coat of built up 
unite. • IC sockets provided throughout • Low age rate 10.000MHz XTAL • 

Quality ABS plastic case with deluxe front panel • Specified LSI

$129.50
$29.50 
$9.50

“..... . ....... K 2521 $59.00
This superb Test Instrument Kit now compliments our top selling Digital 
Frequency Counter and Function Generator Project Kit. Electronics 
Australia Project. Measures capacitance of both polarized and non­
polarized capacitors from 1 picofarad to 99 99 microfarads in 3 ranges 
Check values of unmarked capacitors, especially those little trimmers that 
are never coded Select precise values for filters and timing networks 
with ease.

EXCLUSIVE TO ALTRONICS
Each Kit includes precision measured capacitors for accurate calibration 
of each range

ATI ENTION—Social Clubs, Schools. Churchs,Dis­
co Operators, Entertainers, Hotels, Night Clubsand 
sporting Bodies. With Altronics low prices—here is 
your opportunity to install one of these outstanding 
sound control mixers. Both models include 
microphone "Soundover" facility—making either

Our sophisticated 'NEW' Audio Mixing Console is ideal for'live' recording 
• PA mixing • Fantastic Tape recordings • Even Stereo/Mono VCR 
recording. A truly professional deck that features separate R/L 5 band

FREQUENCY Measures to 50MHz (to 500MHz with 
^QDNTER optional Prescaler).

microphone. Phono 1 Phone 2, Aux/Line 1, Aux/Line 2, and Master slide 
level controls. — Blend up to two magnetic or crystal turntables, two 
tape decks cr tuners and two microphones all at once!!

SPECIFICATIONS:
• J"PU‘ Mic 1—0.5mV 600 Ohms Mic 2—0.5mV 600 Ohms Mic 2—0 5mV 
600 Ohms (low imp.) 2.5mV 10K Ohms (low imp.) Phono 1 & 2 (Mag) 3mV

Ph°e6 J2 150mV 100K OhmsTape/Tuner 1 &2150mV 
„ s * E9uallser 5 frequency bands—60Hz, 250Hz 1KHz 4KHz 

12KHz—Boost Cut range-plus or minus 12db ® Centre freouencv • 
Output 1 5V/0.775V (Selectable) • Frequency Response 20Hz to 20KHz 
plus or minus 1db • Distortion Less than 0.05% • S/NRatio More than 50db

This brilliant little mixing console is absolutely packed with features 
Allows blending of Microphone, two Phono inputs and either two Tape or 
Turner inputs • Right and left VU meters • Separate Bass and Treble 
controls • 5 slide level controls» Fader control between Phono pickups for 
professional cueing • Headphone monitor switch • Taikover facility.

SPECIFICATIONS:
• Input Mic 0.5mV 600 Ohms Phono 3mV 50K Ohms Tape/Tuner 150mV 
100K Ohms • Output 250mV »Frequency Re»pon»e20Hz to 20Hz (plus or 
minus 1db) • Tone Control (Treble) 10KHz (plus or minus 12db) • Tone 
Control (Bate) 100Hz (plus or minus 12db) • Distortion Less than 0.07% • 
S/N Ratio More than 60db • Headphone Impedance 4—6 Ohms • 
Dimensions 318 (L) x 217 (W) x 85 (H)

The most essential piece of test gear (second only to a good multimeter) 
on any hobbyist's bench is some kind of audio signal generator

A truly versatile unit at a bargain price.
• 4 digit frequency readout (eliminates tiresome dial calibration) — typical 
accuracy +2% • 3 overlapping ranges x1, x10, x100 • 600 Ohm Nominal 
Output — continously variable 3MV — 2.5V P-P • Distortion—sinewave : 
less than 0.7% @ 1KHz • Linearity—triangle wave. better than 1%» 1KHz» 
Squarewave rise time— 6V/uS maximum output • Amplitude stability- 
better than 0 1db on all ranges.
With the exception of the dlspley ell components mount on a single PCB 
making this kit suitable for all constructors.

DIGITAL
CAPACITANCE METER 1 pf to 99.99 uf in 3 ranges

COMPONENTS
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★ Quality Electronic Products at

MAH$5.50B 9999

CAT F 1020

or More
Sealed sleeve bearings for longSuper quiet

Operating range
Amazing Value

IPHONE YOUR ORDER ALTRONICS TOLL FREE 008 • 999 • 007, •

S 5020
S 5022

12V
12V
12V

S 5065
S 5067
S 5069

1.2AH
2.7AH
4.5AH

2.45
5.95

19.95
24.95
34.95

10-99
2.00
5.40

16.98
19.98
26.95

100+ 
1.80 
4.98

H 0440
$19.50

VINYL BINDER
Holds 12 magazines, 
each on a spring out 
wire rod. Just the shot 
for each year's set of 
Electronics Australia, 
ETI or any of your 
favourite magazine.
Suits all A4 size 
publication* 
(275 x 210). Very 
•mart Royal Blue 
colour with beautiful 
gold embossing.

‘ H 0449
$17.95

AA Size 500 
C Size 1.8

Quality Commonwealth 
Computer Fan 80MM - 240V

PANBRAKE SHEET
METAL BENDER
Our Panbrake Sheetmetal bender continues to 
be one of our most popular tools. Just the shot 
for making up heatsinks, brackets, chassis etc.

SPECIFICATION:
Screen—Green phosphoi

life * Sturdy die cast frame 
—10 deg C to ♦ 70 C

High Definition 
Computer Monitor

There ere a number of low cost Hobbyist monitors 
oround these days et prices unheard of a year or so ago. 
However, they all suffer from poor to medium definition or 
resolution—hence eye strain becomes a real headache. 
The sltuetlon hes ell changed with the 1985 releeee of the 
superb Micron Series 3. Non glere, naturally, and screen 
cheracter reaolutlon well worthy of mating up with top end 
personal or professional computers.

NEW Micron Series 3

SUPERB QUALITY 
SLIMLINE GRAPHIC 

EQUALISER/AMPLIFIER

R 3505 $5.95

THIS MONTH 
$5.00

4 or more $4.50 ea.

These Prices will rise by up to 30% with next shipment 
(prices quoted are definitely for current stock only - phone now to reserve your order)

NEW
Metal Film Resistor Pack 

150 Pcs 
Computer Selected

NICAD 
RECHARGEABLE 
BATTERIES
Premium Grade—good for up 
to 1000 recharges.
AA Size charge at 45-50MA 
C Size charge at 160-180MA

D 1115 Green Non Glare

_ $179

Phone Your Order Toll Free 
008 999 007

Next Day Delivery to Every Capital 
City and Suburbs

24—48 Hour« later to Country Areas 
Technical and Competent Staff for 

Helpfull Advice.

Make your own chassis, Wi 
boxes brackets etc.

Unique slotted upper clamping bar 
allows complex corner bends etc.

Handles up to 16 gauge metal and up to 
445mm wide. •

T 2400 Direct import price! $89.95

UTILITY PARTS CASE
Featuring a clear plastic lid so you can tell 
contents at a glance. Simple slide lock, 48 
partition combinations. Very sturdy ABS plastic. 
A must for the Technical, Handyman, 
Hobbyist,Collector.________ ^"5—\

Completely passive project receives microwaves 
via an antenna which develops a voltage across a 
detector diode driving the meter.
Monitor your microwave oven with this easy to 
build kit All components mount on single PCB 
including rhe meter

K1724............. (Still only) $14.50

16 WAY PARTS DRAWER SET
See through acrylic parts drawer. SI ide-in Ident. . 
card fronted drawers. Ident. cards supplied. I
V^ua pu«i 1

SEALED LEAD ACID
As used in security systems, battery backup for 
computers etc. Premium grade long life 
(typically in excess of 5 years). Easy to charge

MW/30W led level meters/Quai Japan Mart Freq. 
Response 20HZ-30KHZ q 9132

. iiiihii— ONLY $55

Other Pack Bargains 
All computer selected values mix 

All $5.95 Per Pack
R 3501 Carbon film resistors .25W PK 300
R 3510 Greencap Capacitors PK 50 pcs 
R 3515 Ceramic Capacitors PK 100 pcs 
R 3520 PC Mount Electrolytics PK 40 pcs

MICROWAVE OVEN 
LEAK DETECTOR

• 1050 lines resolution at centre screen • 22MHz 
bandwidth e Video input impedance switch allows networking 
use • Incredible—repeat—Incredible—Resolution.

COMPONENTS

•ti 724

TEST

IMPORT SCOOP

MICROWAVE OVEN 
LEAKAGE DETECTOR

DATAFILE
ELiCTWONlCS
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i And 1985's
Build thl.Hld>>»b>l" 

NO COMPROMISE DESIGN 
Ultra Fidelity 

Series 2OO Mosfet 
Integrated Amplif|e

BENCH TOP 
POWER SUPPLY

3—30V to 1 amp Max. with variable current limit

s

electronics Australia have released this superb 
new supply kit in our very attractive H 0480 
Instrument esse—thus complementing the 
Frequency Counter, Function Generator 
projects etc.
FEATURES:
* Output variable between 3 and 30V
* Short circuit Protection
* Full I Amp output over entire voltage range 

a * Load switching “
j * Current limiting fully variable-twin selectable 

ranges. * Dual Scale Meter
® ★ Separate earth terminal provided
| * Housed in our Deluxe" ABS" instrument case
I SPECIFICATIONS:
J * Output Voltage — 3 to 30 Volts
I I PU,BU4 Current - 0 to 1 Amp (fully variable)
| ★ Load Regulation - Better than 0.2% from 0 

to full load
|* Output Ripple — Less than 2mV RMS

Fantastic 
■ Value •K 3210 $55.00

EA'S LABORATORY 
POWER SUPPLY

K 3300 $139.50

3—50 Volt at up to 5 Amps
Single Printed Circuit Board construction - dead 
easy to build.
EXCLUSIVE TO ALTRONICS:
* Deluxe instrument case.
* Attractive silk screened front panel.
* Fully drilled and punched chassis - no holes 

to drill.
* Front panel supplied to accomodate K 3325 

option if required.
* Heatsink tubing supplied for critical 

component termination.

«

SPECIFICATIONS:
* Output Voltage = 3-50 volts
* Output current up to 5 amps (max.175W)
* Floating outputs isolated from ground.
* Ripple less than 90mV p.p at Max.

Auxiliary + /—12V Option
$12.50K 3302

Ptoymas»*

No Audiophile will now dispute that the top end 
High Fidelity Amplifiers are all Mosfet design. 
The reasons Mosfet output transistors deserve 
such acclaim are many and various—like 
incredibly fast response tlmeftherefore even the 
most complex violin note will be reproduced 
with purity and realism that borders on 
"perfection") and of course with Mosfets 
thermal runaway is a thing of the past. Another 
hendy characteristic of Mosfets Is "self 
shutdown" when grossly over driven 
insufficiently heatsunk etc. So Leo Simpson and 
the Teem set out many moons ago to create the 
ultimate In a fully Integrated stereo amplifier

ENGINEERING CONCEPT
The original October 1984 release dete camo 
and went with no end in sight as to the 
mechanical format of the Amplifier. The initial 
bench tests were so outstanding it soon dawned 
on the EA Team that there would be potentially 
10's of 1000's of HI Fi buffs dying to get their 
clutches on such an amp especially at the 
surprisingly low cost of the Bits' or protected Kit 
set cost. However, as most of these potential 
owners would be relatively "Green" at 
Electronics construction—the EA Engineers 
have placed virtually all the components on a 
single (rather large) printed circuit board i.e. 
anyone with a reasonable "beginners" 
comprehension, and prepared to carefully study 
the instructions, should have little difficulty.in 
building this project. Naturally for experienced 
Electronics enthusiasts—the task will be 
streightforward.
The end result boarders on perfection end will 
last you a lifetime.

Power Output:

Freq.ResponM:

Input Sensitivity:

100W RMS Into 8 Ohms 
(per channel)

8Hz to 20KHz +0 -O.3db 
2.8Hz to 65KHZ +0 -1dD 
0.775mV for full power

GO ANYWHERE 12—240V POWER
This great inverter kitenablesyou to power 240 V AC appliances from a 12V DC power source. 
Tremendous for camping, fishing etc. Install into your car, Boat or Caravan.

WATT INVERTER
K 6750 $199.50
$10 DELIVERY 

AUSTRALIA WIDE
A fully regulated and overload protected design, 
featuring XTAL locked frequency use to power 
HiFi, TV sets, even electric drills for short time 
periods.
MANY OF THESE KITS ARE NOW IN USE FOR 
EMERGENCY LIGHTING PURPOSES.
ALTRONICS KIT FEATURES:
★ Plated edge connector and PCB buss
★ Low age rate XTAL
* Sockets for all ICs
♦ High Efficiency Transformer
* Pre punched and screen printed chassis
♦ High current switching relay supplied (EA June 82)

7 WARNING
Reeders Plesse Nots

This excellent design specifies a number 
of important components which cannot 
be substituted without affecting overall 
performance. Ths Altronics Kit Is bssed 
100% on ths Electronics Austrslls 
Design. Beware of Kits offered by 
suppliers who do not conform to EA's 
.Design. }

lu

•J 
LU

lu

K 5030
complete kit

UI 
».

$399
Incredible Velue

FEATURES:
This brilliantly designed stereo amplifier will 
equal or better just about any integrated 
commercial amp regardless of price. It is a no­
compromise design capable of delivering 100 
watts per channel at very low distortion. Four 
basic stereo inputs are provided for both moving 
magnet and moving coil cartridges. Also three 
high level stereo inputs are provided for 
compact disc players, AM/FM tuner and 
auxiliary input which could be from a stereo TV 
tuner of HI Fi VCR. Input facilities are also 
provided for two stereo cassette decks and full 
monitoring facilities areavailableforeitherdeck 
plus dubbing from Deck 1 to Deck 2 or vice 
versa.
• Full CMOS Analog switching (soft touch)
• Twist Type speaker lead binding posts 

supplied.
• De-thump muting in-built.
• All Hi-Spec low noise IC's used.
• Incredibly accurate RIAA equalisation.
• No control wiring whatsoever.
• Led indication of switch status (On/Off)
• All components mount on the PCB, even 

pots and sockets.
• Super efficient Toroidal Transformer- 

Low Hum.
• Uses Hitachi Mosfet Power devices.
• In-built bver drive protection.
• Centre detents on Bass, Treble and Balance 

controls; multiple detents on volume 
control.

• Heavy Duty Heatsinks.

U.

r* 
s

UI 
UI 
cc 
u.

SPECIFICATIONS:

Hum:
S/N Ratio: 
Distortion: 
Stability:

-lOOdb below full output 
94db flat -100db A-weighted 

0.01% @ 1KHz 
Unconditional

o»»

YOUR ORDER - ALTRONICS TOLL FREE 008 • »»»^OOT •



MOTOROLA SEMICONDUCTOR

$12.95B 1105

$16.95B 1125

NATIONAL
SEMICONDUCTOR meet modem

$22.95

B 1100

3 75A 55.00 52.50
Regulator

B 1104

$99.00 B 9996 $89.00B 9995

SAVE $22SAVE $30

Voltage

Yes

Yesmu
Yes

And the best new is the Low Price

Just $22.50 Cat. M2165
P 0990 5 Metre extn lead

P0992 10Metreextn lead

P 0995 Phone Dble Adpt $12.50

'HONE YOUR ORDER ALTRONICS TOLL FREE 008 • 999

Now you 
backyard <

Gives data design procedures and 
equivalent listings tor MEMORY/

are precision thin film and thick film 
products which provide the user with

989 pages
B 1101

i can have your Telephone in the 
or just on the other side of the lounge

$14.95
$17.50

selection guides list applications 
information and operating features 
Memory, dynamic memory.

3.3A
2.9A
2.5A

M 3050
M 3060
M 3070
M 3100

PARL. 
SEC

capabilities beyond those of current 
monolithic technology Product 
selection guides and an application

160
160
160
300

Current
6.6A
6.6A
6.6A

13.2A
6.4A
4.6A
7.5A

6.6A
3.2A
2.3A

SER
SEC

offerings
Pages: 566
B 1011 .. .

40XX. 45XX CMOS family s along 
with speciality devices Such as LCD 
drivers, telephone and general

Low electrically induced noise demanded by 
compact equipment.

High efficiency enabling conservative rating 
whilst maintaining size advantages.

Lower operating temperature.
Simple, quick single bolt mounting.

An exclusive Altronics Design 
Why didn't we think of it 

years ago!!

Pages: 1520
B 1005 ....
5 Up..........

NEW 
FOR 85

EA 10UP
45.00 43.50
45.00 43.50
45.00 43.50

room with these nifty telephone leads Double 
Adaptor allow two phones into the one line 
Ideal for cordless phones etc

Pages: 792
B 1045 ...
5 Up........

Year: 1983 
. $13.50

. .. $12.00

Why a Toroid?
• Smaller size and weight to 

"Slimline" requirements.

Pages: 1520
B 1030 ....
5 Up..........

Outputs ¥
Two Simple Secondaries, each with just one tap. 
permit an amazing range of outputs i.e.

Peges: 1232 Year: 1984
B 1007 .................  $13.50
5 Up..................... $12.00

Year: 1984 
. $13.50 

... $12.00

4 MODELS TO 
CHOOSE FROM 

ALL WITH 
240V PRIMARY

Year: 1982 
............ $9.95 

. . . . $9.25

placed on the customer mailing list
Pages: 558 Year: 1982
B 1050 ..................... $9.95
5 Up.........................$9.25

extended use applications for 
National's regulators
Page: 336 Year 1982
B 1055 ..................... $9.95
5 Up......................... $9.25

STATE OF THE ART 
TOROID POWER 

TRANSFORMERS

Pages: 1952 Year: 1982
B 1010.................. $15.00
5 Up..................... $14.00

Year: 1984 
............ $7.50

12V + 12V
25V + 25V
35V + 35V
40V + 40V

application notes on opto couplers, 
infra red LEDS, photo transistors and 
a complete chapter on fibre optics, a 
communications system which is 
fast gaming usage world wide Very

products SCR's. diodes, transistors 
listed by application and ratings RF 
small signal and opto devices listed 
by application and ratings Essential

For the same price as your 
common garden heavy, bulky, 
buzzing laminated iron (any old 
iron at that!) transformer you can 
now design in a superb Toroid 
Power Transformer from 
Altronics. .

LOW COST 
MULTIPURPOSE POWER 

TRANSFORMER

Conversion/Acquisition Databook is 
one of the most comprehensive in the 
industry it contains specifications 
for high technology conversion 
products m the analog signal path, 
both preceding and following the 
conversion process Combining high 
volume production capability with 
leading edge technology such as thin 
film resistors, laser trimming and 
advanced micro CMOS and bipolar 
processing, has helped develop 
products best suited to your design

240V to 9, 12,15, 18, 21,24 volts at 60VA (60W) 
High grade silicon steel laminations
(Sorry we could not do a Toroid at this price).
Our Multitap 1 amp and 2 amp Transformers 
have proved so popular we decided to release a 
big brother. Made right here in Australia. Use of 
high grade Silicon steel has enabled 
surprisingly compact dimensions (70mm x 
70mm x 58mm High)

advanced devices that will simplify 
your design and ensure state-of-the- 
art systems Micro CMOS 
technology describes National s 
array of small-geometry, silicon gate

Includes Data design 
ss and equivalent listings 
of devices under headings

the most comprehensive available It 
presents approximately 2000 pages 
of specifications for our high- 
technology linear products 
Applications, descriptions, features 
and diagrams in this databook 
include detailed sections for Voltage 
Regulators. Op Amps. Voltage 
Comparators. A to D. D to A

Home Telephone 
Extension Cords 
and Adaptors

PRICES RISE 25% NEXT MONTH

many new transistors and product 
families since publication of the last 
databook Many have already been 
widely acclaimed by users In 
addition to small-signal, power- 
bipolar and field effect transistors 
that have been the mainstay of our 
catalog, there is a section for 
multi pie-field-effect transistors

components A clearly written 
manual providing all the data 
necessary to design and build a 
working computer system from 
scratch 100 s of circuit examples.

Highly Recommended For
• Audio Amplifiers • Power Supplies
• Microprocessor/computer equipment

MANUFACTURERS AND BULK USERS 
PLEASE CONTACT OUR WHOLESALE DEPT. 
FOR BULK QUANTITY RATES.

The toroidal transformer is now accepted as the 
standard in industry, overtaking the obsolete 
laminated type. Industry has been quick to 
recognise the advantages toroidals offer in size, 
weight, lower radiated field and. thanks to 
Altronics—Low Price.

DIMENSIONS
Diameter 110mm
Height 42mm (160VA Models) -A® aV!

52mm (30OVA Models)
Leads 200mm length O

requirement while utilizing the most 
cost effective approach Beginning 
with product selection procedure

SEMICONDUCTOR DATA BOOKS
HYBRID PRODUCTSLINEAR DATABOOK

MOTOROLA OPTO DATA

TRANSISTOR DATABOOK

CMOS DATABOOK-

INTERFACE

MOTOROLA BONUS OFFER NATIONAL SEMI BONUS OFFER
SET OF 10 TITLESSET OF 9 TITLES

MOTOROLA 8-BIT 
MICROPROCESSORS

DATA CONVERSION 
ACQUISITION DATABOOK

VOLTAGE REGULATOR 
HANDBOOK___________

8k. *
xthe Master Databook New products 

designed are indicated by an 
Asterisk and m bold type Revised«OS

1

build the products in this book Using 
N- or P- well substrates and multiple- 
layer metal or polysilicon-

5 Up..........................$6.50

LOGIC DATABOOK
National s new Logic Databook 
covers five of their logic families TTL 
(54/74) Schottky (54S/74S) low 
power Schottky (54S/74S) high 
speed (54H/74H) and low power 
(54L/74L) The Logic Databook— 
especially organised for quick and 
easy referencing —offers two 
complete functional indices and 
selection guides, one for SSI and one 
for MSI devices In addition, it 
includes over 100 connection 
diagrams and test waveforms to help 
speed the design-in cycle All in all. 
it's probably the most comprehens­
ive collection of practical 
information ever assembled on such 
a broad line of practical components
Pages: 550 Year: 1981
B 1015................... $11.0
5 Up.....................  $10.00

MOS MEMORY DATABOOK
The 1984 MOS Memory Databook is 
a comprehensive collection of 
information advanced, high-density 
memory products covering the 
spectrum of this mainstream 
semiconductor component category 
National Semiconductor has an 
array of advanced technology 
processes to apply to memory design 
and development These range from 
high-density triplepoly process used 
in the most advanced RAMs. the 
small-geometry, silicon gate, oxide- 
isolated micro-CMOS technology 
which is now being applied to high- 
performance memory devices for the 
first time
Page: 256 Year 1984
B 1025 .....................$7.50
5 Up.........................$6.50



FREE 008 ♦ 999 ♦ 007

i

CCITT V.24 (RS232C)

D 1200
D 1205 with auto answer

X 3055

Now Only $89
570 7000Jaycar

52 5684

24 7246

B ► 37 2141

69 1625

69 6399
(Int.),

87 3419

78 4277

65 4622

27 1620

28 4400

NSW

ACT

Newtek 
Electronics

Vimcom 
Electronics

Cotts Habour 
Electronics

GOSFORD 
Tomorrows
Electronics 

KURRI KURRI 
Kurrt Electronics 
NEWCASTLE 
D G E Systems . 
George Brown &
Company 

NOWRA 
Southern

Al back 
Electronics......

RICHMOND
Vector
Electronics____

TAMWORTH
Landlink 
Communications
TENTERFIELD

CITY
Electronic
Components 

Scientron>cs

TWO MODELS 
(Standard)

LEWISHAM
PrePak 
Electronics 569 9770

08COUNTRY
ALBURY
Webb's
Electronics 25 4066

BATHURST
The Electronics
Shop................... 31 4421

BROKEN HILL
Crystal TV ............ 4803
COFFS HARBOUR

Communications21 4011 
ORANGE
MW Electronics 626 491
PORT MACQUARIE
Hail of
Electronics 83 7440 

RAYMOND TERRACE

Nathan Ross 36 2204 
TOUKLEY
TES Electronics 96 4144
WINDANG
Madjenk
Electronics 96 5066

WINDSOR
MIE Electronics
Communications 77 5935
WOLLONGONG

CITY
David Reid
Electronics 267 1 385

Jaycar 267 1614
08SUBURBAN 
CARLINGFORD
Jaycar 872 4444
CONCORD
Jaycar 745 3077
GORE HILL
Jaycar 439 4799
HURSTVILLE

STATE OF THE ART

ul

The Avtek MultiModem
a breakthrough In low cost modem design 
Uilng atate-of-the-art VLSI Integrated 
circuitry, the Avtek MultiModem provide» 
the hlgheat itandardi of reliability lordata 
communication! on public phone Unai. 
Digital tignai proceeding /• uted to 
achieve tunctlona normally requiring 
analogue fllten.

S’""»-»—

MULTIMODEM NEVER REQUIRES 
ADJUSTMENT
MULTIMODEM WORKS RELIABLY ON LINES 
WHERE OTHER MODEMS CAN'T FUNCTION 
Its digital filters are much sharper than on 
conventional modems. Line interference is 
screened out. You get error free data transfer, 
even on very noisy lines.

MULTISTANDARD urtHAIiun
CCITT and Bell Duplex and Half Duplex.

AUTO ANSWER OPTION (MODEL D 1205)
Autoanswer is the ability of your 
computer/modem to receive when the phone 
rings. Some computer/software combinations 
do this. MultiModem offers the alternative for 
computers without this facility—hardware 
autoanswer. Leave your computer waiting for 
information.

TEST FUNCTIONS
DIG: This function enables the user to test the 
modem's operation over a line, testing both 
modem and line.
ANL: Provides testing of computer, software, 
cabling and modem.
SPECIFICATIONS
Data
Standards: CCITT V.21 & V.23 Bell 103 & 22
Data Rates: 300, 600 & 1200 BPS
Backward
Channel:75 BPS In conjunction with 1200 BPS

TRONICS
COMPÌ IM-MS

Computer 
Interface:
Power
Requirements: 240 VAC Power drain—3 watts

$349.00
$389.00

105 STIRLING STREET,PERTH
FOR INSTANT SERVICE

PHONE ORDER TOLL FREE
008 999 007

PERTH METRO AND A/HRS 
ORDERING SERVICE

(09) 328 1599
ALL MAIL ORDERS

Box 8280.Stirling St Perth WA 6000 
PACKING AND DELIVERY CHARGE 
$3.00 DELIVERY AUSTRALIA WIDE -We 
process your order the day received and 
despatch via Australia Post Allow approx 7 
days from day you post order to when you 
receive goods Weight limited lOKgs
$5.00 OVERNIGHT JETSERVICE - We process 
your order the day received and despatch via 
overnight jetservice Courier for delivery next 
day Country areas please allow additional 24-48 
hours Weight limit 3Kgs
$10.00 HEAVY HEAVY SERVICE - All orders of 
10kgs or more must travel Express Road - 
Please allow 7 days for delivery
INSURANCE — As with virtually every other 
Australian supplier, we send goods at
consignees Should you require

BLOOD PRESSURE & HEART RATE MONITOR
Why Risk Unnecessary Heart Attack?
A simple (take the reading yourself) periodic check of your blood pressure and pulse provides an 
"inward look" intoavitalaspectof your bodily health. Heart desease strikes down many people in 
their early 40's (or even 30's). The tradgedy remains that had such victims been alerted, remedial 
medical, physical and dietary action could have been prescribed to avoid illness and in many 
cases restore full bodily health.

A Superb Gift for the dedicated fitness 
enthusiast Absolutely essential for those over 40 
and concerned with their health, or on Fitness 
Therapy. Use this easy to operate Monitor to 
measure your pulse (or heart rate) and Blood 
Pressure.

DON'T PAY $450"

Remember high blood pressure is in itself 
symptomless and the usual forerunner to future 
chronic heart disease. Features include "error" 
display warning of incorrect use. Handbook 
supplied will enable anyone in yourfamily to be 
fully conversant with this monitor in minutes. 
Easy to read display of Systolic and Diastolic 
Blood Pressure and Pulse Rate.

PROFESSIONAL SERIES RACK CABINETS
NOW YOUR PREAMPS, AMPS, CONTROL MODULES MONITOR PANELS ETC
CAN LOOK EVERY BIT AS GOOD AS TECHNICS, NAKAMICHI AND OTHER TOP 
MANUFACTURERS

430

FEATURES:—• These beautifully crafted rack cabinet boxes will give your equipment a real 1st 
class appearance • Aluminium construction with removable top and bottom steel cover 
panels • All dimensioning conforms to the International Standard • Natural or Black 
finish • Ventilated lid • Deluxe finish front panel • Individually cartoned • Supplied in Flat 
Pack Form—Easily assembled in minutes—Side Elevations:— • D= 254mm C (Internal Chassis 
Height) • B (Mounting Bolt Centres).
SIX NATURAL AND BLACK FINISH MODELS
The Black or Natural finish cabinets are each available in 44mm, 88mm or 132mm high models. 
Mounting hole centres conform exactly to International Racking Specifications both vertically 
and horizontally. Cat. No. Finish A B c ea. 5+

H 0401 Natural 44 34 38 $49.50 $47.50
H 0402 Natural 88 57 82 $59.50 $56.00
H 0403 Natural 132 89 126 $64.75 $61.50
H 0411 Black 44 34 38 $49.50 $47.50
H 0412 Black 88 57 82 $59.50 $56.00
H 0413 Black 132 89 126 $64.75 $61.50

comprehensive insurance cover against loss or 
damage please add 1% to order value (minimum 
charge $1). When phone ordering please 
request "Insurance"
TOLL FREE PHONE ORDER Bankcard
Holders can phone order toll free up to 6pm 
Eastern Standard Time Remember with our
Overnight Jetservlce we deliver next day

ALTRONICS RESELLERS
Wanted in all Areas of Australia—Phone
Steve Wroblewski on (09) 381 7233 for 
Details

QUEENSLAND VICTORIA
CITY
Delsound P/L 2296155
Jaycar ...............393 0777
SUBURBAN
FORTITUDE VALLEY
McGraths
Electronics . 832 3944

St Lucia
Electronics..........523547

PADDINGTON
Jacques 
Electronics ..

SALISBURY

Wholesale.

369 8594

CITY
Active 
Electronics

All Electronic 
Components

MaGrams 
Electronics

SUBURBAN 
BENTLEIOH
Absolute 
Electronics

602 3499

662 3506

347 1122

557 3971

SLACKS CRE^K
David Hall 
Electronics

TOOWONG

2753188

2088808

ECO Technics 3710879
COUNTRY
CAIRNS
Thompson Instrument
Services...........

BUNDABERQ
PM Electronics 
GLADSTONE

512404

728 272

Parley Electronics 724321
NAMBOUR
Nambour
Electronics........

PALM BEACH
The Electronic
Centre...............

411604

341248
ROCKHAMPTON
Puriey Electronics 21058
TOOWOOMBA
Hunts Electronics. 329677
TOWNSVILLE
Solex

SA

.722015

CITY
Force Electronic 212 2672
Protronics 2123111
Gerard & Goodman223222
SUBURBAN
BRIGHTON
Brighton
Electronics . . 296 3531

CHRISTIES BEACH

Electronics
PROSPECT

382 3366

Electronics 
REYNELLA 
Force
Electronics 

COUNTRY 
MT.GAMBIER 
South East
Electronics 

PT.LINCOLN 
West Coast
Elect Supplies 

WHYALLA

269 4744

381 2824

250 034

82 5802

TASMANIA
HOBART

LAUNCESTON 
George Harvey 
LEGAÑA

80 4654 Frank Beecn
54 8334 Electronics

BOX HILL SOUTH
Eastern
Communications 288 3107
CHELTENHAM
Talking 
Electronics

DONCASTER
Chpstone
Electronics 

FOOTSCRAY
Acron
Electrones

550 2386

84 2868

689 1911
SOUTH CROYOEN
T ruSCOtt 
Electronics

COUNTRY 
BENDIGO
K C Johnson 
MORWELL 
Morweii
Electronics 

ROBINVALE
John Mason 
Electronics

723 3860

34 6133

26 3643
SHEPPARTON 

GV Electronics 21 8866

COUNTRY
ALBANY
BP Electronica 
ESPERAN CK
Esperance

41 2681

Communications 71 3344
GERALDTON
K B Electronics

KALGOORLIE
Todays 
Electronics

MANDURAH
Kentronics

21 2176

21 2777

35 3227
WYALKATCHEM 
DÄ J Pease 811132

.NT
34 7877
342233

31 6533

301379

OARWIN
Ventronics
ALICE SPRINGS
Ascom 
Electronics

Electronics

81 3491

52 1713

52 2967
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Pit yourself against the clock!

Timer/lap counter 
for slot cars
Slot car enthusiasts know that electronic timing 
equipment adds considerably to the atmosphere 
of a “meet”. With commercial timing gear 
expensive and scarce, we decided that there 
was a definite need for a “do-it-yourself” project. 
So here it is — the EA Slot Car Timer and Lap 
Counter.

by COLIN DAWSON

The completed project has every 
desirable feature: drag race style 
“Christmas tree” starting lights, a 
presettable lap counter (it counts down 
from the preset to zero) and, of course, 
an electronic stopwatch with .01s 
accuracy.

The Christmas tree lights consist of six 
LEDs in a column. When a start is 
initiated, the lights count down from the 
top with one LED at a time illuminated. 
When the bottom LED is illuminated, 
the competitor is free to start and the 

This view inside the prototype shows an early version of the PCB.

stopwatch begins timing. Should the 
competitor jump the start, the LEDs will 
stop counting down. A new start can 
only be initiated by resetting the circuit.

As with most forms of racing, the 
stopwatch is started simultaneously with 
the start signal, not when the competitor 
actually starts. Obviously, fast reflexes in 
starting are an advantage.

Each time the car crosses the 
start/finish line, the stopwatch display is 
frozen for about half of a second so that 
the progressive time can be read. When 

timing resumes, the total time including 
the 0.5s delay is included. The timer 
stops when the lap count is “00”.

The lap counter can be preset to any 
number from one to 99. After resetting, 
the preset number is indicated. This 
decrements every time the car completes 
a lap.

To keep costs within reasonable 
bounds and simplify the construction, we 
have adapted a hand-held electronic 
stopwatch to take care of the timing. 
This can be used as a control unit and is 
linked to the main circuit by a 7-way 
rainbow cable. Resetting, as well as 
manual start/stop, can be performed by 
the stopwatch. In this case, only the start 
LEDs and lap counter display would 
need to be mounted in view of the 
competitors.

The basic circuit described here can 
monitor one track but, by duplicating the 
circuit, another track can be monitored. 
Only a single connection between boards 
need be made to synchronise them.

By far the most time consuming part 
of the design was the detection circuity, 
although this would not be immediately 
apparent from the circuit diagram. The 
pick-up, after all, is a simple track 
mounted contact. Unfortunately, this 
was not the first scheme we tried.

Initially, we set out to devise a pickup 
system that could be easily transferred 
from one track to another. We also 
wanted it to be compatible with different 
makes and sizes of tracks. This led to 
experimentation with infrared and 
magnetic detection circuits. Unfort­
unately, neither system proved 
sufficiently reliable.

In the end, we settled for a semi­
mechanical detection system. The input 
circuitry relies on the brushes of the car 
shorting a wire contact to the positive 
rail of the track. For our prototype, only 
about 3mm of the wire is exposed. This 
protrudes through the joint between 
track segments and is isolated from the 
positive rail with insulation tape.

To date, this scheme has proven to be 
completely reliable. In view of its 
simplicity and ease of installation, we 
don’t think the lack of portability is a 
serious limitation.
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The unit features starting lights, a presettable lap counter and a modified stopwatch for timing.

From the electrical point of view, it 
would have been preferable to mount the 
contact on the negative rail of the track. 
This rail is permanently connected to the 
power supply, whereas the positive rail is 
intermittently disconnected through the 
hand controller. However, the 
construction of the track we used 
(Scalextric) was more suited to positive 
rail mounting of the contact.

Circuit description
It is essential to consider the circuit in 

terms of its various “blocks” to make any 
headway with the description. It will 
quickly become apparent, however, that 
the connections between blocks are 
manifold and devious!

Detection is performed by QI, a 
BC337 NPN transistor. In addition to 
providing greater immunity to voltage 
spikes than an IC detector, the transistor 
can also be triggered from a lower 
voltage. This ensures reliable detection. 
Even if the car coasts across the finish 
line, the motor will generate sufficient 
voltage for triggering. In fact, pushing 
the car over the finish line by hand will 
trigger the detection circuitry.

IC lb and IClc operate as a latch, with 
the latch condition maintained by D5. 
When QI turns on, the output of IClc 
latches high and will remain so until 
reset by D2.

The start lights are controlled by IC2, 
a 4017 decade counter. When the Reset 
switch is pressed, IC2 returns to its “0” 
count (ie, pin 3 high). This turns on the 
first LED. When the Reset switch is 
released, IC2 begins counting “down” 

with each of the outputs from 1 to 5 
going high in turn.

Clock signals for IC2 are generated by 
Schmitt trigger oscillator IC Id, which 
has a frequency of about 2Hz.

In order for IC2 to continue counting, 
its clock enable pin (13) must be low. 
There are two conditions which can 
defeat this condition: the “5” output of 
IC2 can go high, taking pin 13 high by 
means of D7; or the start pulse can be 
latched, taking pin 13 high by means of 
D6. In the latter case, IC2 will stop 
counting before the last LED has been 
illuminated. This corresponds to an 
illegal start.

Diodes D3 and D4 form an AND gate. 
When both pin 1 of IC2 and pin 2 of

View showing the stopwatch with the 
modified Reset switch and race in progress 
LED.

IC la are high, the AND gate output is 
high. This corresponds to a car crossing 
the pickup after the count down 
sequence is completed. Since the car will 
be moving when it crosses the pick up, a 
brief pulse will be generated at the 
output of the AND gate.

The pulses generated at the AND gate 
are used for both the lap count and 
stopwatch, functions. Consider first the 
lap count circuit — its operation is rather 
more straightforward.

The lap count display has two digits, 
each driven by a 4511 decoder/driver IC. 
IC6 drives the least significant digit and 
IC8 the most significant. Each of these 
ICs has a 4-bit binary coded decimal 
input which is decoded and used to drive 
the respective displays.

The input code is generated by two 
4029 presettable counter ICs. In this 
case, the preset number is the number of 
laps to be raced. This is set by two small 
screwdriver adjustable binary coded 
decimal switches. These two switches 
can either be mounted on the PCB and 
left at some setting or mounted on the 
front panel so that they can be easily 
adjusted. When the preset enable pin (1) 
is taken high, the output code is the same 
as the preset input code. This number is 
latched so that it continues to be 
displayed after the preset enable goes 
low.

Clock pulses are fed into the clock 
input (pin 15) of IC7 which drives IC6 
and the least significant digit. Because 
the 4029s have been configured to count 
down in this circuit (pin 10 tied low), IC7 
decrements each time a pulse is 
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generated by the detector. The carry-out 
pin of IC7 (pin 7) is used to clock IC9 
(most significant digit).

Normally, the counters would 
continue to decrement after they had 
reached 0. Clearly, we want the lap 
count to cease when the race is finished, 
even if the car continues to circulate. As 
a means of stopping the count at “00”, 
the two carry-out pins of the counters 
are ANDed and used to enable clocking 
via the enable pin.

The carry out pins are normally high, 
going low only when the minimum 
count (for decrement mode) has been 
reached. The carry out pins of IC7 and 
IC9 are fed to a common point through 
D17 and DI8 respectively. This point 
goes low only when the “00” count is 
reached and is fed back to the clock input 
of IC7 (pin 15) through DI5.

Since the clock signals are fed to IC7 
via a lOOkQ resistor, the ANDed carry 
outs can easily prevent any clock pulses 
from registering at pin 15 once both 
carry outs go low.

The clock pulses for IC7 are not taken 
directly from the input AND. Instead, 
the input pulses are processed in IC5 
before being supplied to the rest of the 
circuit. The stopwatch part of the circuit 
will need to be considered in conjunction 
with IC5.

The stopwatch
The actual stopwatch used in our 

prototype came from Dick Smith 
Electronics, but it appears to be very 
similar to other types. It has three button 
switches — the middle switch selects the 
mode, the right hand switch is Stop/Start 
for the stopwatch mode, and the left 
hand switch is Reset for the stopwatch. 
These buttons also perform other tasks 
which are irrelevant to this circuit (eg, 
time and calendar setting).

Pressing the Reset button before the 
timer has been stopped gives a lap time. 
This causes the display to freeze. When it 
resumes the correct elapsed time is 
indicated. To operate the stopwatch as 
required by this circuit, the sequence 
must be: Start, Reset, another Reset 0.5s 
later (the display freeze time), Stop, and 
then finally the Reset to 0 pulse. All of 
these pulses must originate from the 
track mounted detector.

The stopwatch is connected to the 
main circuit via a 7-way rainbow cable. 
This permits the Stop and Reset to be 
controlled externally. Since the 
stopwatch has only a single battery as its 
power supply, the + 12V rail of the main 
circuit can not be used for the control 
pulses. To overcome this problem a 4016 
quad bilateral switch (IC4) is included in 
the circuit.

Each of the four switches function as 
low power solid state relays — when the 
control terminal is taken high, a low 
resistance path exists between two 
input/output terminals. There are no 
polarity requirements for the input/ 
output signal.

In this circuit, 12V control signals are 
used to control the 1.5V switch voltage 
of the stopwatch. The Stop button of the 
stopwatch can be left in place — there is 
no problem if it is wired in parallel with 
IC4c. In fact, this will allow starting and 
stopping of the stopwatch to be 
performed manually if desired.

The Reset switch of the stopwatch 
must, however, be rewired. It is essential 
that both the main circuit and the 
stopwatch receive reset pulses at the 
same time. The simplest method of 
achieving this is to fit a new switch and 
run two wires to the main circuit. When 
the main circuit is reset, a reset pulse is 
also sent to the stopwatch via IC4d.

Note that the control pin for IC4d (pin 
5) is connected via a ¡OkQ resistor to 
diodes D10 and 11. These two diodes 
form an OR gate for the “1” and “8” 
outputs of IC5 (a 4017 decade counter). 
The lOkQ resistor ensures that the OR 
output can easily be defeated by other 
control functions.

IC5 is reset each time a pulse is 
delivered from the track pickup. After 
each reset, it cycles through to the “9” 
count and, because the “9” output (pin 
11) is connected to the clock enable (pin 
13), waits until another reset pulse is 
delivered. While cycling, both the “1” 
and “8” outputs (pins 2 and 9) will 
momentarily go high, providing two 
pulses at the OR gate output.

The duration of each pulse is one clock 
cycle. In this case the clock (ICIf) 
operates at about 12Hz. The two OR 
pulses are separated by seven clock 
pulses which is about 0.5s.

The “9” output of IC5 (pin 11) is also 
connected to the reset pin (15) via DI2. 
At the end of the cycle, the “9” output 
will be high and DI2 reverse biased. In 
this state, a reset pulse fed to pin 15 will 
reset IC 5.

As soon as the reset is effective, the 
“9” output goes low. DI2 is now forward 
biased and pulls pin 15 low, thus 

• preventing any further reset pulses from 
resetting IC5. This prevents multiple 
counting due to contact bounce at the 
pickup — only the first pulse registers. 
Any other pulses occurring before IC5 
finishes counting (just over 0.5s) will be 
ignored.

The clock signal for the lap counting 
circuit is taken from the “1” output of 
IC5. This is connected via a lOOkfi 
resistor to the clock input (pin 15) of IC7.

PARTS LIST
1 LCD stopwatch (DSE Cat. 

Y-1041 or similar)
1 PCB, code 85ms6a, 205 x 

75mm
1 PCB, code 85ms6b, 70 X 

75mm
1 plastic instrument case, 260 X 

190 x 80mm
1 7-pin DIN plug and socket
1 3-pin DIN plug and socket
1 SPST momentary contact 

pushbutton switch
2 rotary BCD decade switches
3 metres of 8-way rainbow cable
1 metre of 2-core shielded cable

Semiconductors
16 1N914 diodes
1 1N4001 diode
6 red LEDs
1 green LED
7 BC337 NPN transistors
1 7812 12V regulator
2 7-segment common cathode 

displays (Stanley NKR163, 
Fairchild FND500 etc)

1 74C14 or 40106 CMOS hex 
Schmitt inverter

2 4017 decade counters
1 4093 Schmitt input quad NAND 

gate
1 4016 quad bilateral switch
2 4029 presettable up/down 

counters
2 451 1 BCD to 7-segment 

decoder/drivers

Capacitors
1 470/zF 35VW PC electrolytic
1 4.7gF 15VW PC electrolytic
1 1/*F 15V tantalum
2 0.1 pF metallized polyester 

(greencap)
1 ,082gF greencap
1 .047gF greencap

Resistors (0.25W, 5%)
1 X 2.2M(2, 5 X 1Mfi, 14 X 
10OkQ, 10x1 0k(2, 19 X 1 k(2, 6 X 
470(2.

Miscellaneous
Machine screws and nuts, 6mm 
spacers (optional), hookup wire 
etc.

Whilst the reset pulses for IC5 are 
obviously derived from the pickup, they 
are not in fact coupled in directly. The 
first reset pulse must be ignored — we do 
not want the lap count to decrement as 
the car crosses the start line for the first 
time. Thus, we need a circuit that ignores 
the first pulse but registers all subsequent 
pulses.

This circuit is provided by ICle, IC4b, 
IC3c and IC3b. IC4b (a CMOS switch) 
latches the first pulse, with pin 10 going 
high and the latch condition maintained
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Timer/lap counter
by D13. This logic level is fed to pin 6 of 
NAND gate IC3c, but only after a delay 
of about 0.5s as set by the associated RC 
delay network (lOOkfi^nd 4.7gF).

In order for IC3c to deliver a pulse, 
both of its inputs must go high. Pin 5 
goes high whenever the detector delivers 
a pulse but pin 6, as we have just seen, 
does not go high until 0.5s after the first 
pulse. By this means, the first detector 
pulse is ignored while all subsequent 
pulses are gated through to the output 
(pin 4).

IC3b inverts the output of IC3c to 
obtain the correct logic sense for 
resetting IC5.

To reset the pulse discrimination 
circuitry, pin 11 of IC4b must be pulsed 
low. This pulse is derived by using ICle 
to invert the positive going pulse from 
the Reset switch.

One last characteristic of the 
stopwatch Reset circuit should be 
mentioned. In the event of any resetting 
pulses being supplied by IC4d after a 
Stop pulse has been delivered by IC4c, 
the stopwatch would immediately reset 
to 0. This may not be desirable — a car 
may perform a victory lap after the race 
and this should not reset the timer.

For this reason, D16 is connected 
between the lap counter AND circuit 
(DI7 and DI8) and the control pin of 
IC4d (pin 5). When the AND output is 
low (both counters at 0), DI6 is forward 
biased and blocks any further reset pulses 
to pin 5.

Let’s briefly sum up the functions 
described thus far. First, a starting cue is 
provided by a column of six LEDS. 
When the last of these is illuminated, the 
competitor is free to start.

When the car crosses the starting line 
for the first time, a pulse is generated and 
a latch is toggled. If this occurs before 
the last LED illuminates, the start is 

aborted (ie, the LEDs stop). If the start is 
legal, the start pulse toggles another 
latch which, after a 0.5s time delay, 
toggles a third latch which enables the 
lap counting circuitry.

Each subsequent pulse is converted to 
a double pulse (ICS) and interfaced to the 
Reset control of the stopwatch. When 
the lap count reaches 0, both lap 
counting and lap timing are inhibited.

Stop/start control
Let’s move on now and discuss the 

Stop/Start control for the stopwatch. 
Fortunately, both the stop and start 
pulses are generated by relatively simple 
means.

The start pulse is delivered when the 
“5” (final) count of IC2 is reached. This 
positive transition is differentiated by a 
0.1 ¿iF capacitor and lOOkfi resistor. It is 
then coupled to the control pin (pin 13) 
of IC4c via diode D8.

A stop pulse is provided when the 
ANDed carry out of the 4029 counters 
changes state. At the completion of the 
race, this output goes low and is inverted 
by IC3d. The resulting positive going 
stop pulse is again differentiated and 
coupled to pin 13 of IC4c via DI4.

D8 and D14 serve to isolate the stop 
and start circuits from each other.

In addition to providing the stop pulse, 
IC3d also drives the cathode of LED 
DI9. The anode of DI9 is driven 
through an inverter (IC4a) from the 
pulse discriminator latch (IC4b). In this 
way, the LED is illuminated whenever 
there is a race in progress. It comes on 
after the car crosses the start line (not 
when the timer starts) and is 
extinguished when the lap count reaches 
0.

Power for the circuit is derived from 
the track power supply and regulated to 
+ 12V using a 7812 3-terminal regulator.

This diagram shows the wiring connec­
tions to the stopwatch module. Addi­
tional leads are run to the LED and 
Reset switch.

Parts layout for the display PCB (S2 and 
S3 optional on this board, see text).

With the Scalextric set we used, the 
power pack includes a full wave rectifier 
but no filtering. The nominal voltage is 
12V (RMS), but the actual voltage is 
closer to 25V peak with no load.
Construction

With the stopwatch we used, it was 
impractical to use the existing Reset

Below: parts layout for the main PCB. Take care when installing the semiconductors and electrolytic capacitors.
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Close-up view of the main PCB. Note that the final version differs slightly from this prototype.

Timer/lap counter._
switch for external switching. Instead, 
we replaced it with a compact single pole, 
single throw momentary contact switch. 
Whilst this arrangement looks a little 
ungainly, it actually works quite well.

Firstly, remove the module from the 
casing. If the “Race in Progress” LED is 
to be mounted in the stopwatch case (as 
ours was), drill the hole now. This done, 
remove the Reset button and drill two 
small holes through which to feed the 
leads for the new Reset switch.

The switch we used was of the type 
intended for PCB mounting. We chose it 
because of its low profile. Once the leads 
were soldered to it, we used super glue to 
hold the switch in place.

A 1-metre length of 7-way rainbow 
cable is used to connect the stopwatch 
module (and Reset switch) to the main 
PCB. The access hole for the cable is 
drilled in the bottom of the case and 
should be about 3mm. Split the cable 
into its seven separate wires and feed 
them through the hole. There is very 
little room to spare so the wires need to 
be trimmed neatly to length.

The module itself must now be opened 
up so that three wires can be soldered to 
it. First, remove the battery — this 
entails removing two small screws which 
secure the battery holder. Another two 
slightly larger screws are then removed 
to split the module.

The accompanying diagram indicates 
the connection points on the module 
PCB. Use a low power soldering iron and 
make the joints quickly.

The remaining two leads are 
connected to the “Race in Progress” 
LED. Having made all of the 
connections, re-assemble the module and 

check that the back cover of the case can 
still be fitted. The other end of the 
rainbow cable is terminated in a DIN 
socket connector.

PCB assembly
Two printed circuit boards take care of 

the circuit assembly. These are coded 
85ms6a (205 x 75mm) and 85ms6b (70 
X 75mm). The larger board 
accommodates all the ICs while the 
smaller board carries the 7-segment 
displays and the six Start LEDs.

The main board can be assembled 
first. No particular order need be 
followed but we suggest that the 16 
wire links be installed first and the 
ICs left until last. We used PC stakes 
to terminate the external wiring 
connections.

Note carefully the orientation of the 
semiconductors and the electrolytic 
capacitors. A small aluminium heatsink 
should be fitted to the 7812 regulator to 
aid the dissipation.

Although we mounted the two rotary 
switches on the main PCB, provision has 
also been made for them on the display 
PCB The choice is yours. If you do 
choose to mount them on the display 
board, then a couple of holes should be 
drilled in the front panel to permit 
screwdriver adjustment.

A plastic instrument case measuring 
260 x 190 x 80mm is used to house the 
circuitry and is fitted with a Scotchcal 
dress label. A 7-pin DIN socket on the 
front panel accepts the stopwatch plug 
connector while a 3-pin DIN socket on 
the rear panel accepts the power supply 
and pick-up connections.

Attach the Scotchcal label to the front

View inside the modified stopwatch. Compare 
this with the wiring diagram on page 67.

panel, then drill and cut the necessary 
holes for the displays and the DIN 
socket. The rear panel DIN socket can 
also be mounted at this stage.

The two PCBs may now be installed in 
the case and the wiring between them 
completed. The main board mounts 
vertically in one of the case slots while 
the display board is mounted on the front 
panel using 6mm spacers and machine 
screws and nuts.

Alternatively, the display board can be 
secured to the front panel using epoxy 
resin.

Don’t connect the Start/Stop and V- 
wires between the stopwatch module and 
the main PCB at this stage. The rest of 
the circuit should be tested first. In the 
event that there is a catastrophic wiring 
error, the module will at least be spared!

Where two circuits are to be used, the 
starting light oscillator (ICId) becomes 

continued on page 70
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Timer/lap counter.

Actual size artwork for the main PCB. The front panel artwork has been 
omitted due to space limitations. Finished artworks can be obtained from 
Electronics Australia for S3 post paid.

redundant for the second circuit. Whilst 
we are not suggesting that one sixth of 
IC1 can be omitted from the circuit, the 
associated 2.2MQ resistor and .047gF 
capacitor most certainly can be. Link 1 
must also be omitted from the slave 
board.

The two boards are then slaved 
together by installing a connection 
between Link 1 on the master board and 
pin 15 of IC2 on the slave board (this is 
available at one of the Link 1 mounting 
holes). Note that the input of ICld (pin 
11) on the slave board should be soldered 
to the adjacent pin 12. It would 
otherwise be left floating, leaving ICld 
prone to spurious oscillations.

Testing
Check first of all that the regulator is 

in fact regulating to + 12V. If the output 
voltage is only about 2V, the regulator is 
probably installed backwards. If the 
output voltage is more than 12.5V, the 
regulator is either defective or the PCB 
has a bridge between the copper tracks.

Assuming that you’ve made first base, 
plug in the stopwatch connector and try 
operating the Reset switch. The first 
start LED should be illuminated while 
the switch is held down and the 
countdown sequence should begin as 
soon as it is released. The preset number 
should be indicated on the lap counter 
display after resetting.

Next, set the preset to a low 2-digit 
number (eg, 11), press the Reset button 
and short the pickup to the Vin terminal. 
The “Race in Progress” LED should 
illuminate. Now momentarily short the 
pickup to the Vin terminal at about Is 
intervals — the lap counter should now 
decrement by one on each occasion.

When the lap count reaches 00, the 
“Race in Progress” LED should 
extinguish. If this checks out, switch off 
and connect the Start/Stop and V- leads 
to the 7-pin DIN socket.

Make sure that the timer is set to the 
stopwatch mode and is reset. Now, when 
the start countdown is completed, the 
stopwatch should begin timing. When 
the pick up is first shorted to Vin, there 
should be no change to the stopwatch. 
On each subsequent occasion, the 
stopwatch display should freeze for half 
a second to indicate the elapsed time.

When the lap count reaches 00, the 
timer should stop (permanently). The 
indicated time should now be held until 
the circuit is reset.

Note that the stopwatch connector 
should be unplugged when the main 
circuit is switched off. If this is not done, 
the stopwatch controls may be 
permanently activated, leading to 
premature battery failure.
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Troubleshooting
Fault: no count down on starting LEDS. 
Check: is the clock (ICId) for IC2 
working? The correct frequency is 12Hz. 
Is pin 13 of IC2 (clock enable) low after 
resetting? Is pin 15 (reset) low when the 
reset switch is released?
Fault: stopwatch does not start when 
countdown is finished.
Check: remove the base resistor for Q7. 
If fault persists, check that the IMfi 
pulldown resistor on pin 13 of IC4c is the 
correct value. Otherwise, check the 
wiring to the stopwatch module. If OK, 
replace the base resistor. If the base 
resistor is the problem, replace it with a 
higher value eg 22k(l
Fault: stopwatch does not stop counting 
after each lap.
Check: does pin 10 of IC4b latch high 
after the car starts? If not, does its pin 12 
go high when the pickup is shorted to 
Vin? Does a pulse arrive at pin 15 of IC5 
after each lap? Is the clock (ICIf) for IC5 
working? A 30Hz clock signal should be 
present at pin 14. Is pin 5 of IC4d 
normally low? — it should be.
Fault: “Race in Progress” LED does not 
work.
Check: Pin 12 of IC3d must be low after 
resetting and before the car begins

Here is the actual size artwork for the display PCB.

racing. If it isn’t, make sure that the 
counter ICs have a high carry out (pin 7). 
Pin 8 of IC4a should be low after the 
start — if not check IC4b as per above. 
Fault: lap count displays do not indicate 
the preset numbers or do not illuminate.

Check: carefully check that the various 
control pins of ICs 6, 7, 8 and 9 are tied 
either high or low as per the circuit 
diagram. Look for unsoldered pins or 
solder bridges. Try running a razor 
between non-connected adjacent pads. 3

TELEX

OUR TX100 HAS VOX!
No its not a disease, its voice operated muting on 
channel four — and that’s just one of the many 
new features of our TX series PA amplifiers.

TX100
4 mic inputs
2 aux inputs

Others include:-
• Rack or table mounting
• AC/DC operation
• VU meter
• Tape recorder input output
• 600ohm output
And a price which is lower than most ordinary amplifiers.
SYDNEY
P.O Box 421, 
1 Little Street.
PARRAMATTA. 2150 
Phone: 633 4344

MELBOURNE
PO. Box 468, 
7 Essex Road, 
MT WAVERLEY. 3149 
Phone: 277 5311

BRISBANE
P.O. 871,
42 Commercial Road.
FORTITUDE VALLEY. 4006 
Phone: 852 1312

Werner Electronic Industries Pty. Ltd., 
P.O. Box 111, WELLAND SA 5007 
37A Humphries Tee., KILKENNY 5009 
Phone: 268 2766

Electro Acoustic Co. Pty. Ltd., 
55 Frobisher Street, 
OSBORNE PARK. WA. 6017 
Phone: 444 8688
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JAYCAR KITS AUSSIE MADE
pm YMASTER SERIES II 

MOSFET AMP KIT
Ref EA Jan/Feb/March 1985
"... a stereo amplifier that will equal or better just 
about any integrated commercial amplifier, 
regardless of price". ■ Leo Simpson, Editor of EA. 

" February 1985.

MAIN FSATURSS OP THS 
NSW PLA YMAtTtn

★ Switchable phono input for MM and MC cartridges
★ Electronic signal switching
★ Full facilities for dubbing between two cassette decks
★ Monitor loop for either of two cassette decks or a signal processor
★ Click action pushbutton switches for selection of sources, dubbing 

and tape monitor with LED status indicators
★ Centre detents on bass, treble and balance controls, multiple detents 

on volume control
★ Heavy duty heatsinks
★ Power transformer for low hum and noise
★ Easy to build - all parts except power supply mount directly on the 

two printed circuit boards; wiring has been kept to an absolute 
minimum

★ 100 watts RMS per channel into 8 ohm load
★ Less than 0.01% total harmonic distortion

MOTORCYCLE INTERCOM
Ref EA February 1984

What a great kit! This full duplex unit enables you to talk to your pinion 
passenger whilst driving with your helmets on! Powered by the bikes 
battery - you can both talk at the same time if you wish as there are no 
switches to activate. The Jaycar kit includes the special headphone 
inserts and all parts.
Cat. KA-1533

ONLY $39.95
motorcycle intercom

■ ■ .... i-----------------------------------------

MUSICOLOR IV
Ref: EA August 1981 

The ultimate lighting controller. Combines a four channel sound-to-light
effect with a four channel chaser
• Front panel LED display
• 4 different chaser patterns
• Auto and manual reverse chase
• Sound triggered chase
• Inbuilt electret microphone
• Safe, opto-isolated circuitry 
Cat. KA-1010

ONLY
$99.90

MUSICOLOUR

Cat KA-1580

B SECTOR BURGLAR ALARM
Ref EA Jan/Feb 1985

Why buy a commercially made up unit for more when you can buy this 
kit and SAVE money! A unique feature of this kit is the fact that you can 
wire N/O and N/C alarm sensors ON THE SAME LINE

* a sector» ☆ 2 delayed entry 
sectors 
battery 
price ☆ 
delays.

-a steel box ☆ includes 
and »Iren driver In the 
Variable exit and entry

12/23OV-300
WATT INVERTER . TOs unltprovides up l0 
300VA of power at 235V from an ordinary car battery It is ideal as a 
standby AC power supply The output voltage is regulated and gives a 
precise 50Hz The kit also has current limiting with ultimate thermal 
shutdown
The Jaycar kit features quality conservatively rated components and is 
complete down to the case and front panel.

Ref EA June 1982
Cat. KA-1574

$195.00

BUSKER AMPLIFIER
Ref EA February 1985 

Fantastic, portable amplifier kit for low-level P.A, Buskers or for 
practice

Battery or main» operation ☆ 
Pull control ■ ba»», treble and 
volume 2 Inputs (low and high) 
17WA rrs rms output Gel battery 
automatically recharged when 
mains used.

ir INTRODUCTORY PRICK ☆ 
All electronics including GEL battery. 8” speaker, metal chassis etc. 
Cat. KA-1592

ONLY$ 125
PRECUT WOODEN CABINET to suite Cat KA 1593

ONLY$30.00
BUY BOTH ANO PA Y ONLY 

$149.00 
A FURTHER SAVING

EPROM COPIER/PROGRAMMER
Ref: EA December 1984

This unit enables you to program 2716 & 2732 EPROMs and copy 
2708, 2716 & 2732 s. It is easy to make and works well Th« Jaycar kit 
includes all PCB components (inc. ZIF sockets) and panel
Cat. KA-1557

ONLY $69.00

ETI ECONOMY HOUSE/CAR
ALARM MODULE ■ Ref ETI May 1985 
This low cost full feature module can form the basis of a sophisticated 
anti theft system1

ETI 1S27 Cat KE-4698 $26.95

GREAT NEW KITS FROM ETI 
Modem Kit Ref m May 1985

This brilliant new design is a price breakthrough. Never has a modem 
with such SOPHISTICATED FEATURES been offered at such an 
incredibly low price. Now you can have no excuse to gain the 
tremendous benefits that a modem will offer viz: t-- — t
★ Access to huge data banks
★ Networking EWj*1*0*1
★ Telecommunications (F"E9E9
★ Electronic shopping Cat. KE-4695 ES1 5 OSvSp
★ Software exchange
★ And much more
This ETI kit is a full modem with facilities similar to units costing 
hundreds of dollars more. It even includes a Telecom approved push 
button telephone1 Now is your chance to use your electronic skills in 
your new hobby and save a fortune over ready builts.
You can obtain this modem kit (which includes a telephone for us 
humans) for the incredibly low introductory price of only $ 149 That's 
right' $149, inc case, down to the last nut and bolt. But hurrY1 Stocks of 
the critical modem chip are very low and will severely limit kit supply

ONLY $139
IONISER KITS 

LESS 2O°/o JUNE ONLY 
Complete Kit ■ High efficiency emitter head - fits 
completely inside a high quality ABS box (NOTa metal lid) - only 2 core 
mains flex protrudes from the box.

Cat. KJ-6611 ONLY $05

Shortform Kit Runs directly from 240V mains • 
Low power consumption • Produces high intensity electric field • 
Output around 7.5kV • Will not necessarily produce Ozone in standard 
form • Ideal for those who wish to try an ioniser at an economical 
price.

Cat. KJ-6610 ONLY $20.50 LESS 20^/0
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YOU SAVE MONEY! * * *
ETI 153 TEMPERATURE PROBE FOR

MULTIMETERS - Ref EH June 1983
This simple add-on project extends the functions of your multi­
meter to the measurement of temperature. It is particularly suited 
to digital multimeters It can be used to meetsure temperature over 
the range from — 55 C to +150r C with an accuracy of 0.5°C or 
better. The Jaycar kit includes the Jiffy case and Scotchcal panel. 
The AD590 is supplied but not the probe case which is in fact the 
plastic case of a BIC biro

Cat KE-4033 ONLY $19.50

RAILMASTER" Pulse-Power 
Train Controller

Ref: EA September 1984
“We feel that it is the best controller available, regardless 
of cost". ■ John Clarke or Leo Simpson (or both) Sept. '84 
This is a state-of-the-art train controller offering tremendous features. 
• Variable simulated inertia • Full short circuit protection including 
both audible and visual indicators • Power and track monitor 
indicators • Adequate power for double and triple heading of locos • 
Fixed 12V DC and 15V AC power for lighting and accessories • 
Optional walkaround throttle
The Jaycar kit includes realistic Scotchcal front panel and the special 
console case only available from us. The large paddle switches have 
been specially imported just for this kit. We believe that you will be 
delighted with this unit.

Cat KA.1560 ONL Y $ 79.95

Microwave Leak Detector
Ref: ETI 724 - If you own a microwave oven, your peace of mind 
is worth the price of this kit. Extremely simple and foolproof to 
build and use. Gives a positive indication of the security of your 
oven s seal.

Cat. KE-1013 ONLY $14.95

VOCAL CANCELLER - Ref. EA April 1982
Do you think you can sing? How would you like to be the lead 
singer in a famous rock (or any) band7 You can cancel out the lead 
singer from almost any stereo record and substitute your own 
voice or musical instrument. Complete kit including case.

Cat KA-1430 ONLY $19.50

4164-1 SOnS DRAM 64K X 1
INCREDIBLE SPECIAL SALEVJe have made a scoop purchase of National Semiconductor brand-new 

prime spec 64K DRAM At the prices shown below we expect many 
manufacturers to buy so hurry' Quantities naturally are limited.
PLEASE NOTE that these prices INCLUDE 20% sales tax which 
the hobbyist MUST PAY so don’t be misled by offers that may appear 
cheaper!
Cat ZZ-8420

NEW LOWER PRICES

Railmasteic ?

Optional

Cat. KA-1559

ONLY $9.95

$4.00 
102a 
$3.30
2599

100-249 
$2.95

250+ 
$2.BO

3C-2V 75 Ohm COAX - 7 metres??
Seven metres7 Well this is a pack of 7 metres of high quality coax cable. 
Why seven metres is beyond us except that it was thought to be the 
most asked for length and why not therefore prepack it? The bean 
counters got their sums wrong because it did not sell' 7 unterminated 
metres would normally cost $3 50 Jaycar has a fair quantity of these 
fairly usefull lengths for only $2.00 which amounts to a substantial 
saving'

Cat. HP-1360

ONLY $2.00/7 metres

FREE CATALOGUE
Ask for a FREE COPY of our 1985 Engineering Catalogue or 

send large SAE with 50C stamp.

JUNE SPECIAL!! 
Electronic Crossover Kit 

(Ref: EA November 1984) 
NEW SHORT FORM KIT!

You can NO W build this desirable project for a lot less' There have 
been requests for a version of this kit that can be built into other 
equipment. This is it1
The kit contains PCB and all board components etc. The box (inc 
front panel) and selector switches are not supplied but everything 
else! Special price for June only.
Cat KA-1571

ONLY $79.00
SQUEAKY CLEAN MAINS

FILTERS ■ Two fantastic low cost models MS4010 will 
supply up to 4 appliances. Each 240V socket is isolated from the other, 
te. interference from disc drives is de-coupled from the CPU power 
supply etc. It will supply up to 4 outlets with a total load of 6 amps 
(unswitched)
Cat MS-1010 ONL y $ 125.00

single 10 amp Une pocket type 
filter (unawttcheO).
Cat. MS-4012

ONLY $34.95

Walkaround 
controller

TWO FLUGFACK AND 
DC CONVERTOR BARGAINS!

Plug Pack This unit will give a DC output of I Vi. 3 or 4'/i V 
@ 250mA (max). A switch on the back of the unit changes the voltage It 
is also supplied with a 1,6m cord, polarity reversing plug and multiway 
connecting plug. We have over 500 of them.
This voltage range is fairly useless except for small transistor radios, 
calculators etc. At this price however, its worth having one or two for the 
•nevitable occasion when such a power source is required.
Cat MP-3002

ONLY $2.95
You could pay over $10 elsewhere!

QUEENSLAND 
MAIL ORDERS:

N.S.W.
SHOWROOMS

DC CONYCrtOr This unit plugs into your car cigarette 
lighter socket and will provide up to 300mA at 6 and 9V DC Ideal to 
power the Ghetto Blaster in your car' We only have just over 200 so 
hurry' 
Cat MP-3015
Normally sell for around $1O. Thia 

month $4.95 ■ ’/3 prlcell

Diesel Sound Simulator
Ref: EA November 1984

This project mounts inside a model train (i.e. goods wagon) and 
produces a noise similar to a diesel locomotive. The speed varies 
according to the throttle action for added realism. All parts supplied.

Cal. KA-1561 ONLY $ 19.95
Steam Sound Simulator

Ref: EA December 1984
Build this realistic steam sound simulator for your model train layout. It 
features an Infra-Red optical switch to synchronise the chuffs to the 
wheel rotation. Like the KA-1561 this unit picks up its power from the 
railway tracks. All specified components supplied including 32 ohm 
headphone type transducer

Cat KA-1562 ONLY $ 15.95

aaycarI? ELECTRONICS

SYDNEY: 117 York Street. Tel: (02) 267 1614
CARLINGFORD: Cnr Carlingford & Pennant Hills Road. Tel (02) 872 4444
CONCORD: 115/117 Parramatta Road Tel: (02) 745 3077
HURSTVILLE: 121 Forest Road Tel: (02) 570 7000
GORE HILL 188/192 Pacific Highway (Cnr Bellevue Avenue) 439 4799
BURANDA: 144 Logan Road. Tel: (07) 393 0777

P.O. Box 480. AUBURN 2144. Tel: (02) 643 2000
HEAD OFFICE: 7/9 Rawson Street. AUBURN 2144. 

Tel: (02) 643 2000 Telex: 72293

Incorporating ELECTRONIC AGENCIES

NUMBER 1 FOR KITS
MAIL ORDER HOTLINE (02) 646 1300

SHOP HOURS
Carlingford. Hurstville & Gore Hili 

Mon-Fri: 9am - 5.30pm; Thurs 8.30pm; Sat 12pm 
Sydney

Mon-Fri: 8.30am • 5.30pm; Thurs 8.30pm; Sat 4pm 
Concord

Mon-Fri: 9am - 5.30pm; Sat 4pm

POST » PACKING
$5 $9 99 _
$10 - $24 99
$25 - $49 99

$320 
$4 50

$50 ■ $99.99 ___ $6 50
$100- $198 
Over $199

. $800 
$1000

COMET ROAD FREIGHT ANYWHERE IN AUSTRALIA ONLY $12

MasterCard.

VISA
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est components for leakage

High voltage 
insulation tester
Everyone knows how to do a simple insulation 
test on mains wiring, appliances and components 
using the ohms ranges on a multimeter, but this 
is only a go/no-go test. To do it properly you 
need our Insulation Tester which has an internal 
500V supply.

by ANDREW LEVIDO

The problem with using a multimeter 
to perform insulation tests is that it only 
tests at 1.5V DC. Very few components 
operate at this very low voltage so it 
really is not valid.

Consider a mains operated appliance. 
It may easily give an open circuit reading 
when tested between the active leads and 
the frame. But plug in to the mains and 
you have a different kettle of fish 
altogether. The peak voltage of the 
240VAC mains is 340 volts which 
increases the chances of insulation 
breakdown enormously. Add to that the 
strong possibilty of spike voltages rising 
on top of the mains voltage and you can 
see why mains operated appliances have 
to have such good insulation.

The same arguments apply when 
testing transformers, capacitors, high 
voltage semiconductors and other 
components, so there is a real need for a 
convenient self-contained insulation 
tester which can test at a voltage at least 
as high as that which will be present in 
the circuit under normal operating 
conditions. The voltages most commonly 
used in tests of this kind are 500V and 
1000V.

A further disadvantage of the majority 
of multimeters is their lack of resolution 
when measuring large resistances. Most 
multimeters simply read infinity (open 
circuit) when the resistance is above a 
few tens of megohms. There are meters 
especially designed to measure large 
resistances at high voltages and these are 
often referred to as a “Megger”. Many 
people use the word “Megger” as a 
generic term but it is actually a trade- 
name. While we intend to describe a 
similar Megohm Meter in the near 
future, we considered that a simpler 
tester would also be worthwhile.

We selected 500V as the most suitable 
test voltage, since it provides a 
reasonable margin over the typical mains 
voltages present in electronic equipment, 
while keeping the design of the inverter 
as simple as possible.

Having decided on this, it remained to 
select a threshold value of resistance
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A feedback-controlled inverter is used to generate 500V DC from a 9V battery.

which would be considered suitable. One 
tester published in this magazine some 
years ago used the value of one thousand 
Megohms which seems quite a high 
figure. However, these days it is possible 
to test for a much higher figure which is 
closer to the ratings of typical 
components.

Accordingly, we selected a value of 
10,000 Megohms or, in today’s parlance, 
10 Gigohms. That’s a lot of ohms in 
anybody’s language. At a test voltage of 
500V, an insulation resistance of 10 
Gigohms will have a leakage current of 
nanoamps.

At this point it would be a good idea to 
have a look at how the tester is used in 
practice. Consider a typical mains 
powered project as published in this 
magazine. The mains cable enters 
through a grommet in the back panel, 
and is terminated at a barrier strip. From 
this point the mains wiring is routed to 
the primary of the transformer, perhaps 
via a switch and possibly a fuse as well. 
The chassis is earthed.

There are any number of points at 
which the mains may break down to the 
chassis under fault conditions, so an 
insulation test should be made. One of 
the test leads is clipped to the chassis, 
and the other to one of the mains 
conductors. The test button is pressed, 
and the indicator LED mounted on the 

front panel of the tester is observed. If 
the LED glows continuously, the 
insulation between the mains and the 
chassis is suspect. If the LED flashes 
briefly and then goes out, then the 
insulation resistance is higher than 
10G(2, and hence the insulation between 
the mains and chassis can be considered 
adequate.

Further, the Insulation Tester can be 
used to provide indication of leakage in 
capacitors and other components. 
Naturally, the tester can only give an 
indication that capacitor leakage current 
is less than 50nA, however this gives a 
fair indication of the condition of the 
capacitor. Large value capacitors will 
take a considerable time to charge up to 
the full 500V because of the high series 
resistance of the tester, so be sure to 
allow for this before discarding a 
capacitor as leaky.

How it works
The heart of the 500V Insulation 

Tester is an inverter to generate the 
500V supply from the 9V battery. A 
feedback-controlled inverter was selected 
because it gives a much improved 
regulation of the output voltage and 
much lower current drain at no load.

In a previous tester of this type 
(Capacitor Insulation Tester, EA 
November 1971), a self-excited inverter 

was used. When we tried an inverter of 
this type again, we found that the 
current drain when there was no load 
was undesirably high for a single 216 
type 9 V battery. This problem did not 
arise with our previous circuit because it 
employed a much larger battery. 
Unfortunately, such batteries are no 
longer available.

We therefore settled on the driven 
inverter shown in the accompanying 
circuit diagram, based on a quad NAND 
Schmitt trigger, IC1. One gate, IC la, is 
connected as a Schmitt trigger oscillator 
with a square wave output and a 
nominal frequency of 5kHz.

The oscillator works as follows. 
Consider the initial condition whereby 
the capacitor has no voltage across it. 
This means than pin 2 of IC la will be 
low and the output, pin 3, will be high. 
The capacitor therefore begins charging 
up via the 22kD resistor and will 
continue to do so until it reaches the 
positive threshold of the input. When 
this happens the output at pin 3 will 
switch to low and the capacitor will 
begin discharging via the 22kQ resistor. 
It continues to do so until the voltage at 
pin 2 drops to the negative threshold of 
the input which causes pin 3 to switch 
high and begin the cycle again.

The result is a square wave at pin 3 
and a sawtooth waveform at pin 2.
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SIEMENS

64K DRAM IC4164

180,000 Components for Peanuts!
Siemens, a world leader in high 
technology electronic components is 
even better known for relentless quality 
control. And now Siemens is offering 
memory LC.’s at a lower price.

Both 128 and 256 refresh cycle I.C. 
memory parts are available immediately.

Each 16 pin dual in line package delivers 
180,000 components - mostly transistors 
and capacitors - in its silicon chip.
That’s more than 600 components for 
less than 1 cent!
Siemens Ltd.
544 Church Street, Richmond. Vic. 3121. 
Telephone: 420 7318 Sydney 436 8730

Siemens Memory I.C.’s. High quality. New low price.
‘Minimum order of 100 4- pieces, plus sales tax if applicable. Cash sales facilities available for non account customers. A6/85



Insulation tester
The square wave signal is fed via the 

other three gates of ICI, to the bases of 
transistors QI and Q2. IClc and ICld 
have two of their inputs connected 
together and are used to gate the drive 
signals to QI and Q2 off or on, 
depending on whether the inverter 
voltage is above or below a determined 
reference level. IC lb is used as an 
inverter to obtain a complementary 
signal to that from pin 3 of the IC la, the 
oscillator. IClc and ICld gate the 
complementary signals from pins 3 and 
4, in response to a control signal from pin 
1 of IC2a.

Transistors QI and Q2 are driven from 
the outputs of IClc and ICld via IkQ 
current-limiting resistors. Since 
transistors driven via such large-value 
resistors tend to be rather slow in their 
switching action, .01/zF capacitors are 
connected across the Ikfl resistors to 
provide a “speed-up action”. IkB 
resistors are also connected between the 
bases of the transistors and the positive 
rail to ensure that the transistors switch 
off properly.

Above is the parts layout and wiring diagram while below is a view of the assembled PCB. Take 
care with component orientation.

QI and Q2 drive the inverter 
transformer primary winding. Because 
QI and Q2 are driven out of phase, the 
supply voltage will be applied alternately 
to each half of the primary. When one 
transistor turns on, it will apply the full 
9V to one half of the primary winding. 
By transformer action, this will apply 9V 
across the other half of the primary 
winding. This means that the opposing 
transistor has 18V appearing across it.

So each half-primary winding sees a 
waveform of 18V peak-to-peak and the 
total primary winding sees a voltage of 
18V RMS. This is stepped up by the 
transformer turns ratio (1000:30) to 
obtain 600V peak to peak across the 
secondary. When rectified and filtered, 
this gives a DC voltage of 600V.

But we don’t want 600V. We want 
500V, so we turn off the inverter every 
time the DC output voltage rises by a 
small margin over 500V. This is 
accomplished in the following way.

A voltage divider consisting of a 
10MB and a lOOkB resistor is connected 
across the DC supply to sample the 

output voltage. The divider produces 
5.1V at the input of IC2a when the DC 
output voltage is 515V.

This sampled voltage is compared with 
the zener diode voltage applied to pin 3 
of comparator IC2a. Now whenever the 
sample voltage at pin 2 rises by the 
smallest smidgin above 5.1V, IC2a 
switches its output, pin 1, low. This turns 
gates IClc and ICld off and removes the 
drive from both transistors. The output 
voltage will now drop until the voltage at 
pin 2 of IC2a is sufficient to let its output 
go high again and enable the oscillator.

Thus, the nominal output voltage of 
the inverter is maintained at around 
510V or so, depending on the resistor 
and zener diode tolerances.

The + 500V is connected to one of the 
test terminals, while the other terminal is 
connected to a 4.6V reference via a 
10MB resistor. For a resistance of 10GB 
across the test terminals, a current of 
50nA will flow through the 10MB 
resistor. This will produce a voltage of

Parts List
1 PCB, code 85it5, 54 x 95mm
1 plastic case, 130 x 68 X 41 mm
1 Scotchcal label
1 SPST momentary pushbutton 

switch
1 FX2240 potcore with former and 

mounting clip
1 9V battery clip
1 5mm LED clip
1 figure-8 cable clamp grommet
2 alligator clips
8 PC pins
2.5 metres 26 B&S enamelled 

copper wire
50 metres 36 B&S enamelled 

copper wire
4 5mm spacers
Semiconductors
1 4093 quad Schmitt NAND
1 TL062, TL072, LF352 dual Fet- 

input op amp
2 BC327 PNP transistors
1 5.1 V 400mW zener diode
1 6.2V zener diode
1 red LED
4 IN4007 diodes
Capacitors
1 10O^F 16VW PC electrolytic
1 0.22/zF 630V metallised 

polyester
1 0.1 gF 100V metallised ployester
2 .01 gF ceramic
1 .01 630V metallised polyester
1 ,0082/zF 100V metallised 

polyester
Resistors (0.25W, 5%)
2X10MQ, 1 X 4.7MB, 1x 100kfl, 
1x75kB, 1x22kfl, 1x8.2kB, 
1 x 1,5kB, 5 X 1 kB
Miscellaneous
Machine screws and nuts, hookup 
wire, figure-8 cable, solder etc.
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Insulation tester
0.5V across the resistor. It is this voltage 
that is monitored by IC2b to determine if 
the resistance between the test terminals 
is lower or higher than the threshold 
value.

The 4.6V reference for the negative 
test terminal, and thus for pin 5 of IC2b, 
is set by the voltage divider resistors 
(8.2kQ and 75kfi) connected across the 
5.1V zener diode.

If the current through the 10MQ 
resistor exceeds 50nA, the voltage 
developed across it will be more than 
0.5V and the non-inverting input of 
IC2b, pin 5, will be raised above the 
inverting input, pin 6, which is held at 
5.1V by the zener diode. When that 
happens, the LED will glow.

We had to use a Fet-input operational 
amplifier for IC2 because IC2b must 
have a very low input bias current in 
order to work properly in this circuit. 
Typical Fet-input op amps have an input 
bias current of around 50 picoamps at 
room temperature so this condition is 
easily met.

Below are actual size artworks for the PCB and the front panel.

A .OlgF capacitor is connected across 
the 10MQ sensing resistor to prevent the 
LED from flashing due to the variation 
of the 500V supply as the inverter is 
turned on and off. This capacitor 
requires a rating in excess of 500V in 
order to withstand the full voltage of the 
test circuit when there is a short circuit 
between the test clips.

Op amp IC2b, however, could not 
withstand such a high input voltage, 
even for the briefest interval. For this 
reason, the 4.7MQ resistor and zener 
diode D5 have been included. D5 limits 
the maximum voltage applied to the non­
inverting input, pin 5, to 6.2V while the 
4.7MQ resistor keeps the current flowing 
through the diode to a low level, even if 
the test terminals are short circuited. The 
output of IC2b drives the indicator LED 
via a Ikfi current limit resistor.

The LED will light when the voltage 
across the lOMfi sensing resistor exceeds 
0.5V. This will occur only when the 
current through the sensing resistor 
reaches the value corresponding to a 

resistance of 10GQ or less between the 
test terminals. For resistance greater 
than this value, the LED will flash 
briefly while whatever capacitance exists 
across the test terminals is charged and 
then will be extinguished.

The whole circuit, as mentioned 
earlier, is powered from a single type 216 
9V battery. The battery is connected to 
the circuit via a momentary pushbutton 
switch, SI.

Construction
Construction of the 500V Insulation 

Tester is, for the most part, very simple. 
Winding the potcore is probably the 
most difficult, and certainly the most 
tedious, job. It is best to do this first. 
Apart from the core assembly itself, and 
the wire, you will need some ordinary 
adhesive tape, some 50mm pieces of thin 
insulating sleeving (we used insulation 
which we stripped off some scraps of 
telephone cable) and a certain amount of 
patience.

The 1000 turn secondary is wound 
first. This can be done by hand if 
necessary, although we used a hand drill 
to make the job easier. If you are doing it 
this way, the first thing to do is to 
determine the gear ratio of the hand drill 
to ascertain the number of turns of the 
handle necessary to give 1000 turns of 
the chuck. This done, the former can be 
mounted in the hand drill using a 
suitable nut and bolt through the centre 
hole of the former. It is best to mount the 
drill in a bench vice so that it cannot 
move around too much.

Begin by slipping a piece of the 
insulating sleeving over one end of the 
36 B&S wire. Lay it in one of the slots in 
the former and secure it with a small 
piece of the tape. It is best to tape the 
free end of the wire to the chuck of the 
drill to prevent it getting in the way. 
Carefully wind 1000 turns onto the 
former. Try to wind as evenly as possible, 
but it is not necessary to try to wind each 
turn next to the previous one. The wire is 
very thin, and breaking it means that 
you will have to start again, so be very 
careful.

When the 1000 turns have been 
wound on the former, slip another piece 
of sleeving over the end of the wire and 
secure the winding with a few layers of 
tape. This completes the secondary.

The primary is bifilar-wound; that is, 
two wires are wound together, as one. 
Divide the 26 B&S wire into two equal 
lengths. Sleeve both ends of both wires, 
and label the two starts SI and S2. 
Similarly, label the finishes of the 
respective wires Fl and F2.

Wind 15 turns, finishing off the 
windings at the same place that they 
started. Move the sleeving up to the core, 
and trim off any excess wire. Wind a few
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View inside the completed insulation tester. Use 240VAC cable for the test leads.

more layers of tape over the whole 
former and trim the wires back to about 
25mm long. Strip and tin the last 5mm or 
so of all the windings.

The potcore can now be assembled, 
ready for mounting on the printed circuit 
board (PCB).

The ideal op amp for this circuit is the 
Texas Instruments TL062 which has a 
current drain of 0.5 milliamps. However, 
we recognise that this can sometimes be 
difficult to obtain and so the TL072 or 
LF352 can be substituted without any 
other changes. The difference will be 
slightly higher total current drain.

The PCB measures 54 x 95mm and is 

coded 85it5. Begin by mounting the PC 
pins, the two wire links and the low 
profile components such as resistors and 
diodes. This done, mount the other 
semiconductors taking due care with 
their orientation. Mounting the 
capacitors and the potcore completes the 
printed circuit board. Note that the 
primary wires of the transformer must be 
connected to the printed circuit board as 
shown on the component overlay, or the 
inverter will not function.

The next job involves the preparation 
of the plastic case. Apply the Scotchcal 
label to the front panel and use this as a 
drilling template for the LED and switch 

holes. Both of these were %-inch for the 
LED clip and switch that we used. Using 
a very sharp blade, carefully cut away 
the Scotchcal panel where it covers the 
lid mounting holes. A further hole must 
be drilled in the end of the box for the 
test leads. We used a cord clamp 
grommet.

Mount the PCB in the bottom of the 
box, using 6BA machine screws and 
nuts. Use a 5mm spacer under each 
corner of the board to raise it off the 
bottom. We used a clip for the 9V 
battery, but this is not strictly necessary; 
a piece of double sided sticky tape would 
do the job equally well. Next, mount the 
front panel hardware and wire this to the 
appropriate pins on the PCB. Do the 
same for the battery clip and test leads.

Use a good quality 240VAC-rated 
twin-lead for the test leads, since any 
leakage between them will be measured 
as well. We soldered insulated alligator 
clips to the ends of the leads to facilitate 
connection to the device under test.

To test the unit, simply push the test 
button and observe the LED. If all is 
well, it should flash briefly and the 
inverter should make a faint sound. Try 
pushing the button with the test leads 
shorted — the LED should light. We 
found that by firmly grasping the 
insulation of both alligator clips we could 
get the LED to light, showing just how 
high a leakage resistance is 10 Gigohms. 
Note that this may not work if the 
humidity is very low or if the insulation 
covering the clips is particularly good.

Finally, here is a word of warning. 
Although the high voltage produced by 
this instrument is itself quite safe because, 
it is delivered from a high impedance 
source, the unit can deliver a substantial 
bite. Be careful. If it is used to charge 
large value capacitors, these then 
become dangerous and could deliver a 
very severe electric shock (possibly fatal). 
For this reason, you should carefully 
discharge capacitors after they are tested, 
as they can remain charged to a high 
voltage for a long time afterwards, just 
waiting to a shock the unwary. *

AN INTRODUCTION TO

DIGITAL ELECTRONICS
Every day, more and more electronic equipment is "going digital”. Even 

professional engineers and technicians find it hard to keep pace. In order to 
understand new developments, you need a good grounding in basic digital 
concepts, and An Introduction to Digital Electronics can give you that grounding. 
Tens of thousands of people — engineers, technicians, students and hobbyists — 
have used the previous editions of this book to find out what the digital revolution is 
all about.

Available from “Electronics Australia”, 140 Joynton Avenue, Waterloo, Sydney, 
201 7, PRICE $4.50 OR by mail order: Send cheque to “Electronics Australia”, PO 
Box 227, Waterloo, 2017, PRICE $5.40.
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IDC SOCKETS
1-9 10+
P1210010 Pin Socket 1.95 1.75
P1210116 Pin Socket 2.25 2.05
P12102 20 Pin Socket 2.45 2.25
P12104 26 Pin Socket 2.65 2.45
P12106 34 Pin Socket 2.75 2.55
P12108 40 Pin Socket 2.95 2.75
P12110 50 Pin Socket 3.50 2.95
Plus 20% Sales Tax where applicable

IDC CONNECTORS
1 -99 100 +

P12114 14PinDipPlug 0.60 0.50
P12116 16 Pin Dip Plug 0.65 0.55
Plus 20% tax where applicable

CARD EDGE
CONNECTORS
Edge Connectors to Disk Drives Etc 
1-9 10+
P1206010 Way Card Edge Con 2.95 2.50 
P12062 20 Way Card Edge Con 3.25 2.75
P12064 26 Way Card Edge Con 3.55 2 95
P12066 34 Way Card Edge Con 3.95 3.50
P12068 40 Way Card Edge Con 4.50 3.90
P12070 50 Way Card Edge Con 5.50 4 50
Plus 20% Sales Tax where applicable

UNPROTECTED 
HEADERS 
STRIP HEADERS
Dual in Line 2.54mm
1-9 10+
P1224010 Way Unprot Header 1.25 1 10
P1224616 Way Unprot Header 1 35 1 20
P12250 20 Way Unprot Header 1 45 1 25
P12256 26 Way Unprot Header 1 50 1 40
P12260 30 Way Unprot Header 175 1 65
P12264 34 Way Unprot Header 1 95 1 75
P12270 40 Way Unprot Header 2.25 1.95
P12275 50 Way Unprot Header 2 75 2.50
P12280 60 Way Unprot Header 2.95 275
Plus 20% Sales Tax where applicable

R.A HEADERS
1-9
P12241R A lOWay Unprot Head

10 +
1.45 1 30

P12247 R.A 16Way Unprot Head 1 55 1 40
P12251 R A 20Way Unprot Head 1.65 1.45
P12257 R A 26Way Unprot Head 1 70 1 50
P12261 R.A 30Way Unprot Head 1 95 1 85
P12265 R.A. 34Way Unprot Head 2 15 1.95
P12271 R A 40Way Unprot Head 2 45 2.15
P12276 R.A 50Way Unprot Head 295 2 70
P12281 R.A. 60Way Unprot Head 3.15 2 95
Plus 20% Sales Tax where applicable

COMPUTER
CONNECTORS
Cat No Description 1-99 100 + 1000
P10900 DB25Plug 1 30 1 20 1 00
P10901 DB25 Socket 1.40 1 30 1.20
P12210 Centronics Solder 3 50 3.15 3.00
P12200 Centronics Crimp 6.00 5 50 5.00
P10880 DB9Plug 1 30 1 20 0.90
P10881 DB9 Socket 1.40 1.30 1 00
P10890 DBl5Plug 1 30 1 20 090
P10891 DB 15 Socket 1 40 1.30 1 00
P10902 DB25 Cover 80 75 70
Plus 20% tax where applicable

PANEL METERS
1-9 10 +

□10500 MU450-1mA 5 95 5 75
Q10502 MU45 50-0-50uA 595 575
Q10504 MU450-100uA 5 95 5.75
010505 MU450-50uA 5 95 5 75
Q10510 MU450-5A 5 95 5 75
010518 MU450-1A 5 95 5 75
Q10520 MU450-20V 595 5.75
Plus 20% tax where applicable

S15021 C1.8AH 3.25 2.90
S15022 D4.0AH 5 90 5 50
Plus 20% tax where applicable

SEALED LEAD ACID 
BATTERY 12V 1.2 AH
S15061 1-9 10-99 100 +

12.50 11.00 10.50

75OHM COAX CABLE
Cat No 100M 500M 1000M
W112223C2V 18.00 17.00 16.00
W11224 5C2V 23.00 22.00 21 00
(5C2V WHITE OR BLACK) 
100M ROLLS
LINE LOSS PER 100' (33M 200MHz)
W11222 6.2dB (Approx)

DIGITAL MULTIMETER
YFE YF1100
• Large easy to read 31Z? digit dispaly
• Facilities for transistor and diode testing
• Clearly laid out front panel
• 10A DC AC range
• Priced to undersell the others

1 -99 100 +
YF1100 59 50 57.50
Plus 20% tax where applicable

IBM ADD ON HARD DISK
• 10 Mbyte
• Seagate hard disk
• Hard disk controller by Xebec
Cat X20010 $1295
Plus 20% tax where applicable

RELAYS
Massive 3A connectors 

1-9
S.P.DT Cat S14060 $1.20
D P D T Cat. S14061 $1 50

10+ 100 +
$1.10 $0 90 
$1.40 $1.20

HORN SPEAKERS
Cat No 1-99 100 +
C12010 5" Plastic 8W Max 4 80 4 70
C12015 5” Metal 8W Max 4.70 4.30
C12012 12V Siren 8.50 8 00
Plus 20% tax where applicable

SOLDERING IRON 
STANDS
Cat No. 1-99 100 +
T113023 3.25 3.00
Plus 71/?% tax where applicable

CANNON TYPE ADUIO
CONNECTORS
We've sold 1000 s because of their great value1! 

1-9 10+
3 Pin Line male Cat P10960 1.60 1.50
3 Pin Chas male Cat. P10962 1 70 1 60
3 Pin line female Cat. P10964 2.10 1.80
3PinChasFMIeCat. P10966 2.50 1 90
Plus 20% Sales Tax where applicable

TRANSISTOR
1-99 100 +

2SJ49 3.90 3.70
2SK134 3.90 3.70
Plus 20% tax where applicable

ADD ON DISK DRIVES 
FOR 6502 SYSTEM
1-9 to

$195 S189

SIP RESISTORS 
Standard values.

1-9 10 +
6 Pin 0 50 0.40
8 Pin 060 0.50
10 Pin 0.65 0 60

1

MINITURE BUZZER
5-15V White or black
Cat A15062 10-99 100 +

0.90 0.80
Plus 20% tax where applicable

RCA INSULATING
SOCKETS
Cat No Desc 1-99 100+
P10232 2 Wav 0.25 0.21
P10234 4 Way 0 45 0 40
P10236 6 Way 0 75 0.60
Plus 321/s% tax where applicable

RCA CHASSIS MOUNT
METAL
Cat No 1-99 100 +
P10231 0 16 0.13
Plus 321/2% tax where applicable

MONITORS
Cat No 1-3
X14500 Ritron 1 Green $140.00
X14502 Ritron 1 Amber $145.00

WHILE STOCKS LAST 
Plus 20% tax where applicable

4 + 
$135.00 
$140 00

RITRON II
Swivel base monitor in stylish case 

1-9 10 +
Green Cat. X14506 $16$ $159
Amber Cat X14508 $179 $169
Plus 20% tax where applicable

FANS

Plus 20% tax where applicable

1-9 10+ 100 +
240V 4^” 10.50 10.00 8.00
240V 3V2” 10.50 10.00 8.00
115V 41/2” 10.50 10.00 8.00
115V 10.50 10.00 8.00

VOLTAGE REGULATORS
10+ 100+ 1000+

7805uC .45 44 43
7805KC 1.50 1 40 1 20
7812uC 45 44 43
7815KC 1.50 1 40 1.20
7818uC .50 49 48
7818KC 1.50 1.40 1.20
7905UC .50 46 44
7912uC .50 46 44
UA323KC 450 3.90 3.75
78H12 7.00 6.00 5.90
78HGKC 7.50 6.50 6.00
79HGKC 16.50 16.00 14.00
78P05 11.50 11.00 10.50
78P12 14.00 13.50 13.00
Plus 20% tax where applicable

RESISTORS
1/4 WATT E12 CARBON BULK 
PACKED $5.25/1000
TAPED AND BOXED $5.25/1000
S5 00/1000 1 OK LOTS
1/4 METAL FILM TAPED AND BOXED 
$13.00/1000 $12.00/1000/1 OK LOT 
SUPPLY E24 VALUE
Plus 321/2% tax where applicable

NEW SWITCHES
10-99 100+

SPDT Cat. S11040 1.00 .95
DPDT Cat S11042 1.20 1.00
Plus 20% Sales Tax where applicable

ENCLOSED ROTARY 
SWITCHES
AT SPECIAL PRICES!!
1-9 10+
120 1.00
Plus 20% Sales Tax where applicable

DIP SWITCHES
10+ 100 +

S13402 2 Way .70 .65
S13404 4 Way .80 .75
S13405 5 Way 90 85
Sl34077Way 1 10 100
20% Sales tax where applicable

1000 +
60
70
80
95

QUALITY MOMENTARY
(RED BODY)

10-99 100+
SPDT Cat. S11050 1.00 .90
DPDT Cat. S11052 1.20 1.00
Plus 20% Sales Tax where applicable

ECONOMY TOGGLE 
SWITCHES
Unbelievable Value!

10-99 100+
S11010 (SPDT) 0.70 0.60
S11020 (DPDT) 0.90 0 80
Plus 20% Sales Tax where applicable



Please find listed below our special wholesale pricing fora 
fraction of the range of products we import and are 
distributors for. Please feel free to ring Peter Jones or 
Dean Wilson for competitive quotes on all your components 
and computer peripheral needs. New price lists and 
products will now be issued at regular intervals. Please 
note minimum account orders for these prices is $50 per 
order. Minimum Cash Sale or Mail Order is $20.

Best regards, Rod Irving 
Northcote (03) 489 7099 (2 lines)

1 * NORÏHCOTE 3070.

Clayton (03) 543 2166 (2 lines)

Donthu
'es> _ /- /Aúñtlíyouye 74F SERIES

Full range of Fairchild “Fast" series in stock!

Datalife
I TRANSFORMERS

Cat No. 1-99 100 +
M12851 2851 2.50 2.25
M12155 2155 4.80 420
M16672 6672 6.35 6 15
Plus 20% tax where applicableMEMORY

“Check for the latest memory prices!’

Plus 20% tax where applicable

10-99 100 + 1000 + 10K +
4164-15P $2.70 $2.50 $2.20 $1.80
41256 $14.00 $12.00 $11.00 $8.80
6116P-3 $5.00 $4.90 $4.00 $3.00
2716 $4.90 $4.50 $4.25 $4.00
27128 $12.00 $11.00 $10.00 $8.00
2532 $7.50 $6.50 $6.40 $6.30
2732 $6.50 $6.10 $5.90 $5.50
27256 $29.00 $27.00 $22.00 19.00

VERBATIM DATA LIFE
DISKETTES

10-99
SS/DD MD525-01 2.50
DS/DD MD550-01 3.20

100i
2.35
3.00

1000 +
2.25
2.80

XIDEX DISKETTES
SS/DD 
DS/DD

Er
ro

rs
 a

nd
 o

m
m

is
io
ns

 e
xc

ep
te

d

IC’s GALORE!
1-9 10+ 100+ 250+

8035 3.90 3.70 3.50 3.00
8085 4.00 3.90 3.50 3.00
8088 25.00 23.00 19.00 17.00
8155 3.90 3.75 350 300
8156 3.50 3.30 2.90 2.50
8212 1.90 1.70 1.50 1.00
8224 2.40 2.00 1.90 1.50
8226 1.90 1.70 1 50 1.00
8253 3.90 3.70 3.50 3.00
8255 400 3.50 2.90 2.00
8257 3.90 3.50 3.00 2.50
8259 3.90 3.50 3.30 2.70
8279 390 3.50 330 2.70
Plus 20% tax where applicable

Plus 20% tax where applicable

2.50 2.50 2.25
3.40 3.05 2.85

DIRECT RIBBON FLAT
RIBBON CABLE

MITSUBISHI DISK DRIVES
4851
4853
4854
2896

5V4” 
51/4" 
5V4" 
8"

1-9 
$160.00 
$220.00 
$250.00 
$450.00

10+ 
$150.00 
$205 00 
$220.00 
$420.00

Plus 20% tax where applicable

RING 489 7231 FOR OUR 
LOW PRICING ON THESE.

Plus 20% tax where applicable

Desc Qty Desc Qty Desc Qty
7402 3K 74LS02 2K 74LS195 2K
7404 11K 74LS08 2k 74LS245 3K
7405 2K 74LS10 1K 74LS273 3K
7406 12K 74LS14 2K 74LS393 2K
7407 4K 74LS40 1K UA774 4K
7416 2K 74LS74 12K UA339 6K
7445 3K 74LS86 2K 1488 7K
7446 2K 74LS123 2K 1489 5K
7447 2K 74LS138 3K 7812UC 4K
7473 1.5K 74LS139 2K 7805UC 5K
7474 1.2K 74LS155 1K UA555 4K

PER 100 FT ROLL
Cat No Desc. Per Mtr 1-3 4 + 10 +
W12616 16 Way 1 29 21.50 19.50 19.00
W12625 25 Way 1 40 32 50 29 00 28.50
W12626 26 Way 1.60 34.00 32.00 29.00
W12634 34 Way 1 80 44 00 42.00 39 00
W12640 40 Way 2.20 55.00 52.50 49.50
W12650 50 Way 2.75 62 00 59 50 58.50
EX STOCK
LARGER QUANTITIES NEGOTIABLE 
Plus 20% tax where applicable

TELEPHONE CABLE
1-9 10 •

W11302 2 Pair 22.00 21.00
W11303 3 Pair 34.00 32.00
W11310 10Pair 120.00 11500
20% Sales tax where applicable

LOW PROFILE IC 
SOCKETS
How cheap can they go ??
8 Pin
14 Pin
16 Pin
18 Pin
20 Pin
22 Pm
24 Pin
28 Pm
40 Pin

10+ 
.08 
.10

.12

.14 

.15 
19 

.25

100 + 
.07 
09
.10

.12 

.13 

.14 

.17 

.24

1000+ 
.06 
08 
09
10

10K 
05 
.07 
08 
09 
10

15
22

Plus 20% tax where applicable

POLYESTER 100V

ELECTROLYTICS
Cat No Desc 10+ 100+
R1415 1UF63VPCBRB 0.05 0.04
R15461 10uF16V PCBRB 0.05 0.04
R15462 10uF25VPCBRB 0.05 0.04
R15482 22uF 25V PCBRB 006 0.05
R15521 47UF16VPCB RB 0.07 0.06
R15522 47uF 25V PCBRB 0.08 0.07
R15581 1000uF 16V PCBRB 0.21 0.20
R15582 1000uF 25V PCBRB 0.28 0.25
R15591 2200uF 16V PCBRB 0.39 0.33
R15592 2200uF 25V PCBRB 0.55 050
R15904 2200uF 50V AXIAL 1.50 1.00
Plus 321Z?% tax where applicable

RG CAN TYPE WITH 
LUGS

CRYSTALS
Cat No Frequency Can 10+ 100+ 1000 +
Y11000 1MHz HC33 5.50 4.75 4.50
Y11005 2MHz HC33 2.25 1.95 1.85
Y11008 2.4576MHz HC33 2.25 1.95 1 85
Y11015 3.57954MHz HC18 1.20 90 .65
Y11020 4 00MHz HC18 1.30 1.00 .75
Y11022 4.194304MHz HC18 1.40 1.00 .75
Y11025 4.75MHz HC18 1.40 1.00 .75
Y11026 4.9152MHz HC18 1.40 1.00 75
Y11042 6.144MHz HC18 1.40 1.00 .75
Y11050 8 00MHz HC18 1 40 1.00 .75
Y11055 8.867238MHz HC18 1 40 1 00 .75
Y11070 12.00MHz HC18 1.40 1 00 .75
Y11072 14.318MHz HC18 1.40 1.00 .75
Y11080 16.00MHz HC18 1.40 1.00 .75
Y11085 18.432MHz HC18 1.40 1.00 .75
Y11090 20 00MHz HC18 1 40 1.00 .75
FULL RANGE OF CRYSTALS AVAILABLE ON 
INDENT
Plus 20% tax where applicable1-99

R164585 8000uF 75V 6 00
R16587 10,000uF 7.00
Plus 321/2% tax where applicable

R155932200uF35vRB 
R15531 100uF16vRB
R15465 10uF63vRB
R15535 100uF63vRB 
R15532 100uF25vRB

10 + 
.70 
.07 
.07
18 
08

100+
5.80
6.50

100 
.65 
06 
06

Plus 32’/?% tax where aoolicable

DIODES
Cat No Desc 10 + 100 + 1000 + 10K +
Z10135 IN4148 0.03 0.02 0.015 .012
Z10105 IN4002 0.04 0.03 0.03 025
Z10107 IN4004 0.05 0.04 0.03 025
Z10110 IN4007 0.10 0.06 0.05 .050
Z10115 IN5404 0.18 0.14 0.11
Z10119 IN5408 0.20 0.16 0 13
Plus 20% tax where applicable

Plus 321Z2% tax where applicable

“GREENCAP" TYPE
Cat No. 1-99 100+ 1000+
R15131 001uF 0.06 004 036
R15137 .0012uF 0.06 004 036
R15138 0015uF 006 0.04 036
R15140 0022uF 0.06 0.04 036
R15142 0033uF 006 004 036
R15143 0039uF 006 004 .036
R15145 0047uF 006 0 04 036
R15146 0056uF 006 004 036
R15147 0082uF 0.06 0.04 036
R15148 01uF 0.07 0.05 045
R15150 015uF 007 0.05 045
R15152 022uF 0.07 0.05 045
R15154 033uF 007 0.05 048
R15155 039uF 0.07 0.05 045
R15156 047uF 0.08 006 055
R15157 056uF 0.08 0.06 055
R15158 068uF 0.08 0.06 055
R15159 082uF 008 0.07 .055
R15160 1uF 0.09 0.08 .07
R15162 15uF 0.11 0.10 09
R15164 22uF 015 0 14 13
R15165 27uF 0 16 0 15 14
R15172 1uF 0.70 0.55 0.50
R15176 22u 1.20 1.10 1.00
R15178 3.3uF 1.50 1.20

BRIDGES
10 + 100+ 1000 +

6A400V 1.00 0.80 0.75
W02 0.24 0.23 0.20
W04 0.25 0.24 0.21
Plus 20% tax where applicable

74F00 
74F02
74F04 
74F08
74F10 
74F109
74F11
74F112 
74F113 
74F114 
74F138
74F139 
74F148 
74F151 
74F153
74F157 
74F158 
74F160 
74F163
74F164 
74F168 
74F169 
74F174
74F175 
74F181 
74F189 
74F190
74F191 
74F192 
74F193
74F20
74F219 
74F240 
74F241 
74F243
74F244 
74F245 
74F251
74F253 
74F257 
74F258 
74F280
74F283 
74F299 
74F32
74F322
74F323 
74F350 
74F352 
74F353
74F373
74F374 
74F378 
74F379 
74F381
74F382 
74F384
74F385 
74F398 
74F399 
74F521
74F524 
74F533 
74F534 
74F537
74F538 
74F539 
74F543 
74F544
74F545 
74F547 
74F548 
74F568
74F569 
74F582 
74F583 
74F588
74F64
74F675 
74F74
74F86

1-9 
0 64 
0.64 
0.64 
064 
0 64 
088 
0 64
1 30 
1 30 
1.30 
1.50 
1.50 
1 39 
1 50 
1.50 
1 50 
1.50 
334 
3.34 
1 88 
3 68 
3.68 
1.73 
2 34 
4 08

3.36
3.36
4.72 
4 72 
064
6 78 
298
2 43 
3.70 
298 
700
1 64 
1 44
1 60 
1.63
1 34 
1 81
6 94 
0 64 
580
7 66 
300
1 63
1 63 
336
3 36
2 04
2.14
500 
520
11 23 
9 82
3 82
2 33
3 56 
10 69 
336
336 
502
5.02
5.02 
7 06
6 94
5.39
5.17

394 
3.94 
9 87
733
5 69 
0 60 
1.22
0 64
0.88

10-99 
0 60 
0.60 
060 
0.60 
0 60 
0.83 
0 60 
1.22 
1.22
1.22 
1 41
1 41
1.31

1 41

3 14 
3.14
1.77 
3 45
3 45
1 62
2.20
3 83 
669
3 15 
3.15
4.43
4 43 
060
636 
2 79
2.28 
347
2 79 
6.56 
1.54
1.35
1 50
1 53
1.26 
1 75 
651 
060
543 
7 19
2.81
1 53
1 53
3.15
3 15 
1 92
2.01 
4 69
4 82 
10.53
9.21 
4 82
2.19
3 34 
10 02
3.20 
3 20
4 70
4 70 
4.70
662 
6.51
5 05
4 84

3 70
3 70
9 25 
687 
534 
0 57

0 60 
0.81

100^
0 56 
0.56 
0.56 
0 56 
0.56 
0 77
0 56
1 13
1 13
1.13
1 32
1.32
1 22
1 32
1 32
1 32
1 32 
293
2.93 
1.65
3.22
3.22
1.51 
204
3 57 
6.26
2 94 
2 94
4 13
4 13 
0.56
5 94 
260
2 13 
323
2 60
6 12
1 43 
1.26
1 40
1 43
1 18
1.59 
608
0 56 
5 07
6 70 
2 62
1 43 
1.43
2 94
2 94
1 79
1 87 
4 37
4 55 
983
860 
4 55
204 
3 12
9 35 
2 90
290 
4 39
4 39 
4 39
6.17
6 08
4 72 
4 52
3.91 
3 45
3 45 
8 64
642 
4 98
0 53 
1.06 
0 56
0 76

1000 + 
PLEASE 
PHONE

Plus 20% tax where applicable

Minimum wholesale cash sale purchase $20

ADDRESS ALL MAIL ORDERS TO
P.O Box 235. NORTHCOTE VIC 3070

Minimum P/Pack $3 00
Minimum Account P/Pack $5.00
Comet Road Freight is extra, for items that 
are bulky and/or over 10Kg
Bankcard. Mastercard. Visacard Welcome

FAIRCHILD DISTRIBUTORS
WELLER DISTRIBUTRS
Resellers. OEM's and Bulk Users enquiries welcome 
Direct importers of Memory IC's Disk Drives.
Resistors,Capacitors. Telephone Cable. Joysticks 
Burgular Alarm Equipment Monitors. Coax Cable 
TV Accessories, Crystals. Audio Leads and 
Hardware

VISA



Circuit & Design Ideas
Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits have not
been built and tested by us. As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional details.

Infrared remote 
keyboard

In March, an infrared data link was 
described in these pages. This month the 
entire remote keyboard is presented. The 
keyboard is powered by a rechargeable 
battery, and has provision for hardwire 
operation as well as infrared operation.

The heart of the remote keyboard is 
IC1, an MM57499 serial keyboard 
interface. This chip scans a 96 key 
keyboard and outputs ASCII data 
serially. This chip has many functions 
built in, and the reader is referred to the 
National Semiconductor applications 
notes for further details.

The clock input for the keyboard 
interface is obtained from the three gate 
oscillator formed by IC3a, IC3b and 
IC3c. This oscillator is designed to run at 
a frequency of 895kHz and trimpot VR1 

is included to trim the frequency to this 
value.

IC2, an 8-bit parallel out shift register 
is used to display the status word 
generated by the keyboard encoder. This 
feature could be omitted if desired. DI, 
the 100kf2 resistor and the 0.1 ¿iF 
capacitor form a power on reset network.

The serial data appears at pin 24 of the 
MM57499. Transistor Q2 drives the 
optocoupler IC4, which provides 
isolation between the keyboard and the 
computer when the two are connected 
directly.

The data is also used to modulate the 
infrared transmitter, published in March. 
The only difference between the circuit 
presented in March and this one is the 
network containing D20, D21, the 
100k(2 resistor and the IgF capacitor. 
This network provides a turn on delay to 
the 100kHz oscillator to prevent the turn 

on glitch produced by the MM57499 
being transmitted.

The power supply for the remote 
keyboard is based around 4 C-sized 
Nicad cells. These are connected via a 
fuse and an on/off switch to the circuitry. 
No regulation is required since all ICs are 
MOS types. QI and associated 
components form a “battery OK” 
indicator. The voltage level at which the 
LED extinguishes can be adjusted by 
means of trimpot VR2.

The prototype used a Jameco 62 key 
keyboard — those keys that are not 
required are simply left open circuit. The 
keyboard and electronics were housed in 
a sloping front keyboard case, with the 
infrared LEDs mounted along the top 
edge, so that as much of the LED body 
as possible is protruding through the 
case.

A. Sinton, aaa
Taupo, New Zealand.

88kHz notch filter 
for CD players

This notch filter was developed in the 
EA lab for use when testing compact disc 
players which use the oversampling 
technique. These machines have a 
residual output signal at 88.2kHz which, 
although well out of the audio band, 
masks the noise and distortion signals, 
making them unmeasurable.

The filter is used between the CD 
player output and the input of the 
distortion measuring equipment. There 
are two controls to be adjusted: VR1, 
which allows the notch to be tuned over 
a small range; and VR2, which allows 

the Q of the circuit to be set.
The circuit is a standard active twin-T 

filter with component values selected 
such that the notch is centred at the 
desired frequency. Ideally, close 
tolerance components should be used in 
the circuit.

Total harmonic distortion of the 
circuit is around .005% at 1kHz and 2 V 
RMS, remaining below .01% right up to 
80kHz. While this is not sufficiently low 
to enable definitive measurements of CD 
player distortion, the circuit does allow 
signal-to-noise ratio and separation 
between channels to be determined.

A. Levido,
Electronics Australia.

Hee-haw siren 
using piezo buzzer

Most small piezoelectric buzzers 
change pitch and intensity with supply 
voltage, and hence current. This can be 
put to good effect to produce a simple 
hee-haw siren sound, either as an alarm 
or for model use.

A 555 timer wired as an astable is used 
to pulse the buzzer in the normal way as 
shown in the circuit diagram. The 
difference here is that resistor R is added 
to bleed a small current through the 
buzzer when it would otherwise be silent. 
A suggested starting value for R is 39(2, 
but this may need to be varied somewhat 
in individual cases. Alternatively, a 6.3V 
150mA pilot lamp could replace R to 
give a visual backup to the sound effect.

Using the components shown, the 
pulse rate frequency of the 555 is 1.5Hz.

D. Bolton, aj —
Mt Waverley, Vic. ^>1 b
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Two great new services from MUApress

1 TOLL-FREE 
ORDERING 2ORDER-BY 

COMPUTER!
Just because you’re out the back of Woop Woop, 
why should you have to pay exorbitant STD phone 
charges to place an order?
Now you can order through DSXpress: the original 
and still the best electronics mail order supplier in 
Australia (and probably the world!) for the price of a 
local phone call. Yes, we've installed a special toll- 
free orderline for our STD customers. To place an 
order, simply call us on

(008)22 6610
Sydney customers or enquiries, please call on our 
normal number — (02) 888 3200

The 21st Century is here! Yes, you can now place 
an order for any Dick Smith Electronics products 
through the DSE Remote Bulletin Board System.
What is the DSE Bulletin Board? It’s an electronic 
message, file and data handling service which any 
computer user can use - absolutely free of charge 
- courtesy of Dick Smith Electronics. All you need 
is a computer with a suitable communications 
program, an RS232C (serial) interface and a modem 
to connect to the telephone line. You can call the 
DSE RBBS at any time (24 hours per day) and now 
you can place an order (simply follow the directions 
on the menu).
Call the DSE RBBS on Sydney

(02) 887 2276
• 300 baud • 8 data bits • 1 stop bit • No parity

■■■I STORE LOCATIONS
NSW

Dear Customers.

Cnr. Swift & Young Sts. Albury 21 8399 125 York St Sydney 267 9111 Gympie & Hamilton Rds Chermside 359 6255
T55 Terrace Level Bankstown Sq. 707 4888 Brisbane St & Kable Ave Tamworth 66 1961 Cnr Queen Elizabeth Dr & Bernard St Rockhampton 27 9644
Shop 1, 65-75 Main St Blacktown 671 7722 263 Keira St Wollongong 28 3800 Cnr Gold Coast Hwy & Welch St Southport 32 9863
613 Princess Hwy Blakehurst 546 7744 ACT Bowen & Ruthven Sts Toowoomba 38 4300
Oxford & Adelaide Sts Bondi Junction 387 1444 96 Gladstone St Fyshwick 80 4944 Ingham Rd & Cowley St. West End Townsville 72 5722
531 Pittwater Rd Brookvale 93 0441 VIC SA
Campbelltown Mall, Queen St Campbelltown 27 2199 Creswick Rd & Webster St Ballarat 31 5433 Wright & Market Sts Adelaide 212 1962
Shop 235, Archer St Entrance Chatswood Chase 411 1955 145 McCrae St Bendigo 43 0388 Main South & Flagstaff Rds Darlington 298 8977
147 Hume Hwy Chullora 642 8922 Shop 46, Box Hill Central, Main St Box Hill 890 0699 Main North Rd & Darlington St Enfield 260 6088
162 Pacific Hwy Gore Hill 439 5311 Cnr Hawthorn Rd & Nepean Hwy East Brighton 592 2366 24 Park Terrace Salisbury 281 1593
315 Mann St $ Gosford 25 0235 260 Sydney Rd Coburg 383 4455 WA
4 Florence St Hornsby 477 6633 1150 Mt Alexander Rd Essendon 379 7444 Wharf St & Albany Hwy Cannington 451 8666
Elizabeth Dr & Bathurst St Liverpool 600 9888 Nepean Hwy & Ross Smith Ave Frankston 783 9144 66 Adelaide St Fremantle 335 9733
450 High St Maitland 33 7866 205 Melbourne Rd Geelong 78 6766 William St & Robinson Ave North Perth 328 6944
173 Maitland Rd, Tighes Hill Newcastle 61 1896 291-293 Elizabeth St Melbourne 67 9834 Centreway Acde, Hay St Perth City 321 4357
Lane Cove & Waterloo Rds North Ryde 88 3855 Bridge Rd & The Boulevarde Richmond 428 1614 TAS
George & Smith Sts Parramatta 689 2188 Springvale & Dandenong Rds Springvale 547 0522 25 Barrack St Hobart 31 0800
The Gateway, High & Henry Sts Penrith 32 3400 QLD NT
818 George St Railway Sq 211 3777 293 Adelaide St Brisbane 229 9377 17 Stuart Hwy Stuart Park 81 1977
6 Bridge St Sydney 27 5051 166 Logan Rd Buranda 391 6233 Watch for a new store opening in your area!

Quite often, the products we advertise are so popular they run out wrthm a few days or unforeseen circumstances might hold up shipments so that advertised lines are not in the stores by the time the advert appears And very 
occasionally, an error might slip through out checks and appear in the advert (after all. we re human too!) Please don't blame the store manager or staff they cannot solve a dock stake on the other side of the world, nor fix an 
error that's appeared in print If you're about to drive across town to pick up an advertised line, why not play it safe and give them a call first just in case1 Thanks Dick Smith Electronics

MAJOR RESELLERS
NS W: • Ballina: A. Cummings & Co. 91 -93 River St 86 2284 • Bathurst: Electronic Shop, 74 Bentick Street, 31 4421 • Bowral: Barry Gash Electronics 370 Bong 
Bong St 61 2577 • Broken Hill: Hobbies & Electronics, 37 Oxide St 88 4098 • Charlestown: Newtronics 131 Pacific Hwy 43 9600 «Coffs Harbour: Coffs Harbour 
Electronics. 3 Coffs Plaza, Park Ave. 52 5684 • Deniliquin: Deni Electronics, 220Cressy St, 81 3672 • East Maitland: East Maitland Electronics 99 High St 33 
7327 • Gosford: Tomorrows Electronics & HiFi, 68 William St, 24 7246 «Lismore: Decro 3A/6-18 Carrington St, 21 4137« Port Macquarie: Hall of Electronics, 
Horton Centre, Horton St, 83 7440 • Orange: Fyfe Electronics 173 Summer St, 62 6491 • Tweed Heads: Stuarts Electronic Sales, Sh 3,4 Stuart St, • Swansea: 
Swansea Electronics, 184 High St, 711674 • Wagga: Phillips Electronics 82 Forsyth St, 21 6558 • Windsor: M & E Electronics, Sh 7, Me Ewans Arcarde 206 
George St, 77 5935 VIC: • Hamilton: John Thompson & Co, 138-148 Gray St, 72 2000 • Echuca: Webster Electronics, 220 Packeham St 82 2956 • Mildura: 
McWilliams Electronics 110A Langtree Ave, 23 6410 • Morwell: Morewell Electronics, 95 George St, 34 6133 • Shepparton: GV Electronics Centre 100 High 
St, 21 8866 QLD: • Atherton: Maatens Music Centre 55 Main St, 91 1208 • Bundaberg: PM Electronics, Takalvan St, 72 8272 • Cairns: Electronic World Shop 
27 K-mart Westcourt Plaza, 518 555 • Gladstone: Purely Electronics Shop Cnr Hebert & Auckland Sts 72 4321 • Mackay: Stevens Electronics, 42 Victoria St 
51 1723 • Maryborough: Keller Electronics, 218 Adelaide St, 21 4559 • Rockhampton: Purely Electronics, 15 East St, 21 058 SA: • Mt Gambier: Hutchessons 
communications, 5 Elizabeth St, 25 6404 • Whyalla: Eyre Electronics Shop 2 Forsythe St, 45 4764 WA: • Albany: Micro Electronics 133 Lockyer Ave 41 3432 
TAS: • Launceston: Advanced Electronics 5A The Quadrant, 34 1399 NT: • Darwin: Ventronics 24-26 Kavanagh St, 81 3491
DSXpress Order Service Order with your Bank­
card, Mastercard or Visacard. Just phone 008 22610 
toll free for fast 24 hour despatch!
Enquiries: By mail, or phone (02)888 3200.

POST & 
PACKING 
CHARGES

Ordar Value Charge 
$ 5 00-S 9 99 S2 00
S10 00-S24 99 $3 50
S25 00-S49 99 S4 50

Order Velue Cherge 
$50 00-$99 99 S6 00
$100 or more $8 00

DlCK^SMlTH
Terms available to approved applicants

ELECTRONICS
SA Customers: Credit facilities available through C.C.C. 

722 King William Street, Adelaide

PTY LTD

P.O. Box 321, North Ryde. N S W 2113 Tel: 888 3200
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Circuit & Design Ideas

Fig. 1

Infrared 
diode amplifier

A problem which often occurs with 
modulated infrared beam systems is 
that of detector diode saturation 
under conditions of high ambient 
light. Saturation of the diode results 
in poor gain. Any attempt to reduce 
the effect by lowering the value of the 
series resistor results in decreased 
sensitivity to the wanted signal. This 
problem is basically a result of the 
simple bias system that is usually used 
(Fig. 1).

Some years ago, the front end stage 
shown in Fig. 2 was designed for a 
VDU optical touch pad system. The 
system had to cope with a wide 
variation in ambient light conditions, 
including indirect sunlight and 
fluorescent lighting. The beam was 
modulated at 3kHz.

The diode is reverse biased at 3 V by

Fig. 2

lOOkil and 27kfi resistors in 
conjunction with the two lOkfi 
feedback resistors. The two 10kS2 
resistors provide current feedback 
under high ambient light conditions, 
providing the high dynamic range of 
the unit.

Frequency response of the 
amplifier is set by the 100Q resistor 
and l^F capacitor which roll off the 
response below 1kHz. This gives a 
reasonable degree of attenuation at 
50Hz and 100Hz, which is necessary 
to avoid interference from room 
lighting. The amplifier has maximum 
gain at about 5kHz, just above the 
modulating frequency. High 
frequency rolloff is determined by the 
natural response of the op amp.

The .001/xF capacitor provides 
protection from RF interference 
while the 10^F capacitor attenuates 
supply noise at the bias divider.

G. R. Grey, 
Christchurch, NZ.

CRO adaptor for 
RMS measurements

A simple voltage divider adaptor can 
be used to allow a CRO to indicate 
directly the RMS value of a sine wave 
input. It consists simply of an 
appropriate value resistor in series with 
the input resistance of the CRO.

In the case of the usual IMfi input 
impedance, a 1.8MQ resistor is used 
in parallel with a 3-30pF trimmer 
capacitor. A bypass switch could be 
included to restore the peak-to-peak 
reading when necessary. For CROs with 
Rin other than IMO, simply use a total 
adaptor resistance of 1.8 x Rin.

INPUT (O-
SOCKETt

1.8* Rin 
-Wr

3-30pF

—

BYPASS

OUTPUT 
PLUG

lP*se___________ J

The components should be mounted 
in a small earthed metal case and the 
output brought out on a short length of 
coax fitted with the appropriate plug. 
The input is terminated on a suitable 
socket mounted on the case.

The trimmer capacitor should be 
adjusted, with a square wave input to the 
adaptor, to restore the “squareness” of 
the signal. Once set for a particular 
CRO, it should need no further 
adjustment. Since many CROs have a 
vertical calibration accuracy of not 
better than 10%, resistors of 5% 
tolerance should suffice for most 
applications.

D. Bolton, 
Mt Waverley, Vic. $10
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For those who seek more power

Bridge adaptor for 
stereo amplifiers
With this simple circuit it is possible to make any 
stereo amplifier deliver four times its single 
channel power into a single load. It uses just one 
economy integrated circuit and a few other 
components.

by LEO SIMPSON
It was Lord Acton who said, “Power 

tends to corrupt, and absolute power 
corrupts absolutely. Great men are 
almost always bad men”. However, since 
he lived last century, he couldn’t have 
been thinking of audio power. As far as 
the average audio enthusiast is 
concerned, “Power is good and more 
power is better”. The only way in which 
corruption may enter is if you scheme 
and rob to get it. If you are a power 
hungry audiophile, it is not necessary to 
be a tea-leaf to get it. Many of us have 
stereo amplifiers which we don’t use any 
longer. We may have bought a new 
system and the old amp has been 
Below is a larger than lifesize photo of the assembled PC board.

relegated to the storeroom.
Often those older amplifiers have little 

wrong with them, particularly as far as 
the power amplifiers are concerned. 
They may have nois phono inputs, the 
volume control may be scratchy or the 
whole unit may look on the dowdy side. 
But if the amplifier has a rating of, say, 
50 watts per channel (into 8-ohm loads), 
it is not to be overlooked. Fifty watts is 
not such a large rating these days but by 
adding this simple circuit we are about to 
present, it could be turned into a 
powerful mono amplifier capable of 
delivering 200 watts into an 8-ohm 
loudspeaker.

Now, 200 watts is not to be sniffed at, 
is it? This applies particularly if you are 
an impecunious type. Two hundred watt 
amplifiers are not cheap.

The way to get this high power is to 
connect both channels of the amplifier so 
that they both drive the loudspeaker, in 
push-pull. In other words, the 
loudspeaker is connected across the 
active outputs of the two amplifiers, with 
no connection to ground. Fig.l shows 
the general concept.

In the normal course of events, if two 
amplifiers were connected in this way 
and both were fed the same input signal, 
virtually no sound would be heard in the 
loudspeaker. Any sound heard from the 
loudspeaker would represent the slight 
difference in gains between the two 
power amplifiers. If the two power 
amplifiers were absolutely identical in 
every respect, ie, in gain, frequency 
response, phase response, distortion and 
so on, then absolutely nothing would be 
heard from the loudspeaker.

But if we were to feed one power 
amplifier with a signal which was 
identical to the signal in the other 
channel but reversed in phase, we would 
get an entirely different result. Each 
amplifier would work in the way it was 
intended, delivering a substantial signal 
from its output terminal. If we examined 
each output with an oscilloscope we 
would find the same signal at each end of 
the loudspeaker, which is not surprising.

If we then were to measure the signal 
applied across the loudspeaker, we would 
find that it would be the sum of the 
amplifier outputs. So if each amplifier 
was delivering 20 volts RMS, the voltage 
for 50 watts into an 8-ohm load, we 
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would find a total of 40 volts across the 
loudspeaker. And by doubling the 
voltage, we get four times the power! All 
that, just by reversing the phase of one 
channel. Two hundred watts!

This concept is called “bridged mode” 
and power amplifiers operated in this 
way are said to be “bridged”.

Well, the concept is great as far as you, 
the power hungry audiophile is 
concerned, but what does it mean to the 
amplifier? Is it going to be quite happy 
doing far more than you ever thought 
possible? You could say, “Who cares?” 
After all, it is not a beast of burden. It is 
inanimate. But there are ramifications 
which we should consider.

Think about what happens when each 
power amplifier drives the loudspeaker. 
If it delivers eight volts RMS to an 8-ohm 
loudspeaker in the normal course of 
events, we would expect one ampere of 
current to flow. But since there is an 
amplifier at the other end of the speaker 
also applying eight volts, the resultant 
current is two amps. So as far as each 
amplifier is concerned, it does not “see” 
an 8-ohm loudspeaker; it “sees” a 4-ohm 
loudspeaker. Hmm. For a given output 
voltage, twice the current flows. That is 
why we get twice as much power from 
each amplifier.

What this means is that we cannot 
extend the concept indefinitely. We 
cannot look at the ratings and say, 
“Ahah, this amplifier gives, say, 90 
watts, into 4-ohms, with both channels 
driven, therefore I can get 360 watts in 
bridge mode”. That isn’t possible, unless 
the amplifier can safely handle 2-ohm 
loads at full power. That is what it would 
be required to do. Many amplifiers 
would blow their output transistors 
under this treatment and even the most 
rugged could be expected to blow their 
fuses.

There is another proviso too. Since 
each power amplifier driving an 8-ohm 
loudspeaker in bridge mode sees a 4-ohm 
load, a more accurate guide to the power 
we can expect is provided by the 4-ohm 
ratings. Most amplifiers are not able to 
deliver twice the power you expect into 
8-ohms. For example, if an amplifier is

BRIDGE ADAPTOR

ICla is a non-inverting voltage follower while IClb functions as a unity gain inverter.

Specifications
Input impedance
Output impedance........................................................................................... < 1 kfi
Gain.......................................................................................................................... unity
Maximum input and output........................................................................> 8V RMS
Frequency response 
Harmonic Distortion. 
Signal/noise ratio . . .

rated to deliver 50 watts into 8-ohms, it 
might only deliver 90 or less watts into 
4-ohm loads. This is because of inevitable 
losses in the power stages themselves and 
less than perfect regulation in the 
amplifier’s power supplies. (Many 
amplifiers have fairly poorly regulated 
power supplies and so they do not deliver 
much more power into 4-ohm loads than 
they do into 8-ohm loads.)

Such a stereo amplifier (delivering 90 
watts into a 4-ohm load) can only be 
expected to deliver 180 watts into an 
8-ohm load when operating in the 
bridged mode. Still, while it is not the full 
200 watts it is still a very worthwhile 
increase. And the power capability on 
musical peaks can be expected to be a 
little above the continuous power. So a 
closer guide to the full power output of a 
stereo amplier in bridge mode, into

1/MA/-

220kfi

................10Hz to 300kHz ±1dB

..................... <.001% @ 8V RMS
-104dB with respect to 1V RMS 

and with 1 kO source impedance

8-ohm loads, is “double the rated power 
output into 4-ohm loads”.

The circuit
Now let us have a look at the circuit of 

the Bridge Adaptor in Fig.2. It really is 
dead simple; just a pair of op amps in a 
single IC package. We used a TL072 dual 
Fet-input op amp which has good noise 
and distortion performance, and is cheap 
and readily available.

The first op amp, IC la, is connected as 
a non-inverting voltage follower stage. 
Since it has its output connected directly 
to its inverting input, it has 100% 
negative feedback applied around it. This 
results in the op amp having unity gain 
which is why it is called a “voltage 
follower”; any input signal is reproduced 
exactly at the output. IC la also has a 
very low output impedance as a result of

This diagram shows 
how the power supply 
circuit is modified for 
amplifiers with a single 
supply rail.

ELECTRONICS Australia, June, 1985 87



Fig.4 shows the PCB layout to be used with amplifiers having dual suipplies while Fig.5 shows the layout for amplifiers 
with a single supply rail.

Bridge adaptor
the 100% feedback, and a high input 
impedance, which is set by the 220kfi 
resistor at pin 3. This means that it 
performs well as a buffer stage.

The output of ICla is fed in two 
directions. The first is to one of the 
circuit outputs, via a 1 capacitor. The 
other is to the input of IC lb. This op 
amp is set up as a unity gain inverter, so 
that its output signal will have exactly 
the same amplitude as the input but 
reversed in phase by 180°.

We have used relatively low value 
input and feedback resistors (lOkQ) for 
IC lb, to ensure low noise output. After 
all, we want the Bridge Adaptor to have 
as low a noise and distortion output as 
possible, to avoid degrading the 
performance of the amplifiers as much as 
possible. The accompanying 
specification panel shows that we have 
achieved that aim.

Note also that we have specified 1% 
tolerance resistors for IC lb. This is to 
ensure that the gain of this stage is as 
close to unity as possible. The reasoning 
behind this is to make sure that the 
amplitudes of the two output signals 
from the Bridge Adaptor are almost 
exactly equal. This ensures that the 
following power amplifiers “see” the 
same load value and will ultimately 
“clip” at the same time, giving maximum 
power output. If one amplifier was to be 
driven slightly harder than the other, the 
former would clip sooner and the 
ultimate power output would be reduced.

In the normal course of events, the 
Bridge Adaptor would be built into the 
stereo amplifier you wish to convert to 
bridge operation. For this reason, we 
have included, on the printed circuit 
board, a simple power supply circuit. 
This employs two 16V/1W zener diodes, 
together with 47/xF bypass capacitors 
and 5W resistors.

This enables the Bridge Adaptor to be 
powered from the balanced supply rails

TABLE 1

Dual
Voltage range 
20 to 45V 
45 to 72V 
70 to 100V

supplies
R1, R2 
470ÌÌ/5W 
1.2kfi/5W
5.6kQ/5W

Single supply
Voltage range RI
40 to 60V 470Q/5W

of most solid-state amplifiers. It will be 
necessary to select the zener feed 
resistors to suit the amplifier supply rails. 
Table 1 shows values and power ratings 
for a range of supply voltages.

If the stereo amplifier proposed for 
conversion has output coupling 
capacitors and therefore a single supply 
rail, it will be necessary to modify the 
power supply circuit, as shown in Fig.3. 
This involves the use of a single feed

Above is an actual size artwork for the PC 
board (code 85bal).

resistor and connection of the negative 
supply point to the printed circuit board 
earth connection. It will also be 
necessary to modify the printed circuit 
layout slightly, as shown in Fig.5.

Before you can construct the Bridge 
Adaptor, you will have to discover what 
are the voltages of the main DC supply 
rails in your amplifier. If you have the 
amplifier service manual, this is easy. 
Look at the circuit of the power 
amplifiers and check the value of the 
supplies feeding the power output stages. 
These are usually the highest DC 
voltages within the unit. That done, 
check the recommended value of feed 
resistors in Table 1, and you can start 
construction.

If you don’t have access to the 
amplifier’s service manual, you will have 
to measure the supply rails. You will 
need a multimeter switched to the 100V 
DC range. Now check the voltages 
across the main electrolytic filter 
capacitors. These will usually have a 
value of lOOOgF or considerably more, in 
most cases. And be careful now when 
measuring the two supply rails. 
Remember that one will be reversed in 
polarity to the other and it will be 
necessary to reverse the leads to your 
multimeter when measuring the negative 
supply rail.

Construction
As noted above, the Bridge Adaptor is 

laid out on a compact printed circuit (PC) 
board measuring 69 x 54mm and coded 
85bal. This is easy to assemble, a job that 
can be done inside half an hour. Note 
that the 5W zener feed resistors should 
be raised off the board by a couple of 
millimetres as they can get quite hot and 
may tend to char the PC board 
otherwise. Fig.4 (or Fig.5) shows how 
the PC board should be assembled.

When the assembly is complete, you 
now have the task of checking the board 
and then installing it in the amplifier. 
First, the test procedure: Open up your 
power amplifier, if you have not already 
done so, and identify the main supply 
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filter capacitors. You will have to run the 
supply leads to the Bridge Adaptor 
directly from these filter capacitors. Do 
not run the supply leads from the main 
output transistor collectors of the power 
amplifiers. That would be asking for 
trouble and may result in unstable 
amplifier operation.

Temporarily run positive and negative 
supply leads from the stereo amplifier to 
the Bridge Adaptor. You will need an 
earth lead too. This can be run from one 
of the power amplifer input earths.

Now turn on the power and measure 
the voltages across the two zener diodes. 
They both should be within ±0.5V of 
16V. Check also that the 16V supplies 
are present at the IC: + 16V at pin 8 and 
— 16V at pin 4. Now check that the 
output voltage of each op amp is very 
close to zero, ie, pin 1 and pin 7 should be 
no more than + lOOmV DC.

Now you have to select a position

PARTS LIST
1 PC board, 69 x 54mm, coded 

85ba1
1 TL072, LF352 dual Fet-input op 

amp IC
2 16V/1W zener diodes
1 0.1 pF/100VW metallised 

polyester capacitor (greencap)
2 1^F/50VW PC-mounting 

electrolytic capacitors
2 47pF/25VW PC-mounting 

electrolytic capacitors
Resistors
2 x 1MQ, 2 x 220kQ, 2 x lOkfi
1 %, 2 x 1,2kfi/5W wirewound or 
as selected from Table 1 (see 
text)

Miscellaneous
8 PC pins, PC board mounting 
hardware, hook-up wire, shielded 
cable, RCA panel-mount socket 
(optional)

within the stereo amplifier to install the 
Bridge Amplifier board. It should be kept 
away from the amplifier output stages 
and the power transformer. At the same 
time, do not place its input and output 
leads too close to sensitive phono input 
stages. Within all these restraints, it 
should be possible to find a suitable spot. 
If not, it may be worthwhile to consider 
installing the Bridge Adaptor inside a 
metal or plastic box on the rear panel of 
the amplifier.

When you have mounted the PC 
board in position in the amplifier, you 
can run the supply leads mentioned 
earlier. Do not run a separate earth lead 
as this function will be performed by one 
of the shielded cables carrying the output 
signal. Note that it will be necessary to 
disconnect the existing power amplifier 
inputs. i

Electronics is going digital.

This book can help YOU go 
right along with it:
Electronic equipment now plays an important role in almost every field of human endeavour and 
every day, more and more electronic equipment is "going digital”.
Even professional engineers and technicians find it hard to keep pace. In order to understand new 
developments, you need a good grounding in basic digital concepts, and An Introduction to Digital 
Electronics can give you that grounding. Tens of thousands of people — engineers, technicians, 
students and hobbyists — have used the previous editions of this book to find out what the digital 
revolution is all about.
The new fourth edition has been updated and expanded, to make it of even greater value.

PRICE $4.50

You don’t need any previous 
knowledge of digital 
electronics — the book 
starts you right from 
scratch, and covers all the 
basic concepts you need.

Available from “Electronics 
Australia”, 140 Joynton 
Avenue, Waterloo, 
Sydney, 2017, PRICE 
$4.50. Or by mail order: 
Send cheque to 
“Electronics Australia", PO 
Box 227, Waterloo, 2017, 
PRICE $5.40.

FOURTH EDITION-pRiCE$

MM
M*

Here are the chapter headings:
1. Signals, circuits and logic
2. Basic logic elements
3. Logic circuit “families”
4. Logic convention and laws
5. Logic design: theory
6. Logic design: practice
7. Numbers, data & codes
8. The flipflop family
9. Flipflops in registers

10. Flipflops in counters
11. Encoding and decoding

12. Basic readout devices
13. Multiplexing
14. Binary arithmetic
15. Arithmetic circuits
16. Timing & Control
17. Memory: RAMS
18. ROMs & PROMs
19. CCD’s & magnetic bubbles
20. D-to-A Converters
21. A-to-D Converters 
Glossary of terms, Index
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by BRYAN MAHER ■■

OP AMPS
Explained
This chapter discusses the power supply 
requirements of operational amplifiers and 
explains why dual supplies are used. Also 
discussed are decoupling, bypassing and power 
supply rejection.

All operational amplifiers, being active 
circuits, need some form of power 
supply. Various names traditionally used 
include “supply”, “power supply”, 
“power source”, “bus” and “rail”, all of 
which mean exactly the same thing. The 
first three are obvious, but “bus” (from 
Latin “omnibus” = “for all”) and “rail” 
refer directly to the conductor line we 
draw on circuit diagrams, for example 
marked + 15V. Such conductors may 
connect power to many amplifier stages, 
ICs or transistors and “rail” is a hangover 
from valve days when a bare copper bar 
was used so that stages could be clipped 
on or off in testing.

Standard practices
Common drawing practices, to save 

time, include:
(a) Drawing the actual power supply, the 
rail and connections as Fig. 1(a).
(b) Just drawing blocks, marked with a 
voltage, to indicate supply, as Fig. 1(b).
(c) The drawing of only a straight line, as 
Fig. 1 (c) to indicate the supply rail or 
bus, leaving the details of the necessary 
power supply itself somewhere in your 
imagination.
(d) Drawing nothing at all of the power 
system, on the assumption that you 
know that power supplies must exist and 
you will even be familiar with the correct 
pins of the IC for the connections. Fig. 
1(d) illustrates .this drawing shorthand 
practice, mostly reserved for integrated 
circuits. Many 8-pin linear ICs use pin 7 
for positive supply and pin 4 for 
negative, but beware, this is by no means 
universal and you must check the data 
sheets if uncertain.

Fig. 1(b) illustrates an essential 
connection sometimes overlooked by 
beginners. The centre connection of the 
dual power supplies must be connected 
to the zero line and ground and also to 
the low side of the source voltage.

Each op amp design requires an 
appropriate supply voltage, taking into 
consideration the load to be driven and 
the components used. For example, if we 
want ±5 volts output swing from a 
stage, any supply voltage somewhat 
higher would do, eg, ±9V, ±12V or 
± 15 V. Which to choose? It’s a matter of 
convenience, within the following 
constraints:
(a) Supply voltage usually must exceed 
required output voltage.
(b) Supply voltage must not exceed the 
op amp ratings. For example, for 
National’s LM101A the supplies must 
not exceed ±22V. For the LM301A, the 

Fig. 1: four different methods of drawing power supply connections to an amplifier, (a) is only 
drawn for special circuits; (b) is drawn for inexperienced students for their first metting with 
dual power supplies; (c) is drawn if there is uncertainty as to pin numbers; and (d) shows the 
entire power supply system omitted from the drawing.

limit is ± 18V while for the Analog 
Devices 17IK module op amp the limit is 
150 volts.
(c) Every circuit has an absolute 
minimum supply voltage, below which 
operation is not guaranteed. For example 
contrast the older type 302 IC which 
required a supply greater than 12 volts 
with National’s type LM4250 which will 
work happily on + IV

Dual supplies
A question which has vexed electronic 

enthusiasts for years is “Do we really 
need dual voltage supplies to run our 
circuits??” And older enthusiasts may 
object that years ago they never used 
more than a single power supply for their 
valve circuits. So why now? Looking 
objectively at the question it boils down 
to this:
(1) Do you want your amplifier to be 
DC-coupled?
(2) If so, do you want input and output 
to swing across zero, ie, positive to 
negative and back?
(3) When input and output are both zero 
volts, do you simultaneously want low 
output impedance?

A “yes” to all three questions means 
that you must use dual supplies, one.
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INPUT
DRIVE

OUTPUT

-12V

Fig. 2: only by using dual power supplies can we 
provide a low impedance DC-coupled output 
capable of swinging both positive and negative 
(feedback not shown).

1 BIAS

OUT
1N-

Fig. 3: the long tail pair. Only 
by using dual rails can this cir­
cuit be DC-coupled to its input 
signal source. The bias will 
then look after itself.

Fig. 4: this 6kW power output stage operates 
happily from a single power supply. Four 
NPN transistors are used, as shown in Fig. 5. 
(Photo courtesy P. Wolfs, Capricornia In­
stitute, Rockhampton.)

Fig. 5: basic circuit of the 6k W power 
stage of Fig. 4. Note single supply rail 
(+110V at 60A). Positive and negative 
output voltages are made possible by 
transformer coupling to the output. P, 
Q, R and S are separate drive points.

positive and one negative. They do not 
have to be the same voltage but they 
usually are for convenience.

Why is it so that twin supplies are 

necessary? Consider Fig. 2, a 
fundamental op amp circuit of an IC and 
its “innards” in a phase reversing or 
inverting op amp configuration. Only by 
using positive and negative supplies can 
this circuit fulfil each of the three 
conditions above.

We observe that:
(1) The circuit is DC-coupled.
(2) Input may be positive, zero or 
negative and always the output will obey 
the gain equation:

Vout approx = -(Rf/Ri)Vin 
provided the voltage at pin 2 and the 
output pin 6 are within limits (always 
some margin within the supply rail 
voltages). Except for the class-B output 
transistors every NPN base is always 
considerably more positive than its 
emitter and less positive than its 
collector, so such transistors remain in 
linear conduction and have gain at all 

times. The same applies for all PNPs, 
with reverse polarities of course. 
Therefore the open loop gain G remains 
high for all such inputs, including zero.

It follows that the closed loop gain T 
continues to obey the well known 
equation:

T = Vout/Vin = G/(1+GH)
= - (Rf/Ri)(G/( 1 + G + (Rf/Ri))

Furthermore, the system remains 
operating as a negative feedback 
amplifier meaning that the output 
impedance Zo is given, as in earlier 
episodes of this tale, by the natural 
output impedance of emitter followers 
(perhaps 100Q) divided by the feedback 
factor (1 + GH). Now if G = 100,000 
and H = 1/10 then:

T approx = 10
Zo = 100U/( 1 + (100,000( 1 /10)) = 1 Omfl
This low output impedance is valid
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Fig. 6: this DC-coupled power op amp is used to drive a 
heating lamp for a high-precision scientific experiment. Only 
one 6V DC high-current power supply is used as the lamp 
does not require negative voltages.
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off, hence no gain, no feedback factor, 
no low output impedance and negative 
voltage output could not be achieved.

Of course, the reasons given for 
needing a negative supply would hold for 
any circuit at all that required negative 
voltage output at times.

Apart from the question of necessity, 
dual supplies allow wider choice of 

circuit. For example the simple long tail 
pair depicted in Fig. 3, can be used with 
either single or dual supplies. But only 
with dual supplies can it be DC-coupled 
(at its input) to the outside world. While 
the input may swing positive or negative, 
the virtual earth point x automatically 
takes on a voltage level exactly “one 
junction voltage” below the input.

The market place does provide a few 
operational amplifiers designed to 
operate from a single supply. They are 
especially suited for either small battery 
operated portable devices, or mobile 
equipment working directly from your 
car’s single 12 volt battery. Examples are 
Motorola’s LM158-258-358 and 
LM2904.
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WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR C

NOW STOCKING 
PRODUCTS FROM 
OKI INDUSTRIES

IF YOU’RE INTO
WIRE WRAP THEN 
TALK TO US!
Why Cut? Why Strip? Why Slit? 
Why Don’t you JUST WRAP?

A really handy little tool for 30AWG wire 
and 0.025" (0.63mm) square posts. Does 
daisy chains or point to point. No 
slitting, no stripping. Built-in cut off. And 
it's so easy to load the wire. The really 
convenient way to do your wrapping 
since it’s all in the one tool. $44.50

Reels of wire to suit 50 feet. Blue, white, 
yellow or red $4.25 a reel.

Hobbyist Wire Wrap Tool suits 30AWG 
wires and 0.025" posts.
Wraps, strips and unwraps $23.75.

OKI IC HANDLING EQUIPMENT
Are you wasting time and raising your 
blood pressure trying to force 40 mis­
aligned IC pins into their respective 
holes simultaneously? Are you levering 
IC's out with a screwdriver and bending 
all the legs? Save time and do the job 
properly with OKI tools.

These tools are essential for CMOS and 
other sensitive IC's since they have 
provision for an earthing strap. Double

8 30 to 5 Monday to Friday. 8 30 to 12 Sat 
Mail Orders add S3 00 to cover postal charges. 
Next day delivery in Sydney add $5 00
All prices INCLUDE sales tax.
Tax exemption certificates accepted if line value 
exceeds SI0 00

GEOFF WOOD ELECTRONICS PTY LTD 
Incorporated in N.S.W.
656A Darling St, Rozelle 2039
(One door from National Street)
Tel: 810 6845

SW 00 minimum

bankcard

specialising in electronic components for the professional and hobbyist.

OPEN FRAME, LOW PROFILE 
IC SOCKETS

Highest quality glass filled polyester with 
MACHINED contacts. Four finger GOLD. 
PLATED contact. Terminals are tin plated for 
easy soldering. Open frame ensures good 
cooling, easy cleaning and checking. 
Available in 8 to 40 pin configurations.
8 pin 56C, 14 pin 98C, 16 in $1.12,18 pin $1.26, 
20 pin $1.40, 24 pin $1.68, 28 pin $1.96.
40 pin $2.80.

SINGLE IN LINE SOCKETS 
AND ADAPTORS

SIP sockets feature tour finger GOLD 
PLATED beryllium copper contacts with tin 
plated brass terminals. 20 pin strip can be 
easily snapped apart to form shorter lengths. 
Maintains spacing when mounted end to end 
or end to side. Socket strip $2.50. Adaptor 
strip $2.00.

chrome plated for good static 
dissipation. Heavy duty precision 
construction. Buy them individually or 
save a few bucks with the complete set -
MOS1416 14-16pin MOS, CMOS Safe 
Inserter features easy one-hand 
operation. $11.15
MOS2428 24-28 pin MOS, CMOS Safe 
Inserter similar to MOS1416 $25.12 
MOS40 36-40 pin Safe Inserter Also 
aligns bent pins. A twist of the handle 
and they all line up to the proper 
spacing. Then locate the tool over the 
socket, push the plunger for instant 
accurate insertion. $27.86
EX-1 Extractor is ideal for hobbyist or 
lab use. One piece spring steel 
construction extracts all IC's from 8 to 
40 pin. (No earth strap facility) $5.50 
EX-2 CMOS Safe Extractor for 28 to 40 
pin IC's. Easy one-hand operation 
$27.86.
If you use a lot of IC’s get the complete 
kit of all five tools for $94.86 and save a 
few dollars.

TRUE RMS

ONLY 
$225.00 ex tax 
($258.75 inc tax)
• 4V2 digits • 8 functions Vdc, 
Vac, Adc, Aac, Ohms, Audible 
Continuity, Diode test, Data 
Hold • 0.05% basic accuracy 
EDM1346

DC Voltage
Range 
Resolution 
Accuracy

200mV, 2V, 20V, 200V, 1000V 
10uV, 100uV, 1mV, 10mV, 100mV
200mV - 1000V ± (0 05%rdg + 3dgt)

AC Voltage: (True RMS, AC coupled 10% to 100% of range)
Range • 200mV. 2V, 20V, 200V, 750V
Resolution • 10uV, 100uV, 1mV, 10mV, 100mV 
Accuracy • 200mV - 200V

@45Hz 1KHz i (0.5%rdg + 20dgt I 
@1KHz - 2KHz + (1.2%rdg + 30dgtI 
@2KHz 5KHz ± (5.0%rdg + 40dgtI 
(200V @2KHz - 5KHz not specified) 
750V @45Hz 1KHz + (1.0%rdg ♦ 20dgtl

DC Current
Range • 2mA, 20mA, 200mA, 2A, 10A
Resolution • 100nA, 1uA. 10uA, 100uA, 1mA
Accuracy • 2mA - 200mA i (0.3%rdg + 3dgt)

2A 10A + (0.75%rdg + 3dgt)
AC Current: (True RMS. AC coupled 10% to 100% of range)
Range • 2mA, 20mA, 200mA, 2A, 10A
Resolution • 100nA, 1uA, 10uA, 100uA, 1mA
Accuracy • 2mA @45Hz 400Hz + (2.5%rdg + 20dgt) 

20mA - 200mA 
@45Hz 400Hz ♦ (0.75%rdg + 20dgt) 
@400Hz - 1KHz i (0.75%rdg ♦ 30dgt) 
2A 10A

___________ @45Hz 500Hz * (1.2% rdg ♦ 20dgtl __
Resistance ___________
Range • 200Q. 2KQ, 20KQ, 200KQ. 2MQ 20MQ
Resolution • 0.01fi. 0 1Q. 10. 10O. 100Q: 1K0 
Accuracy • 2000 + 10 2%rdg * 5dgt * 0.040)

2KO 200KO * 10 1%rdg’3dgt) 
2MO + I0 15%rdg ♦ 3dgtl 
20MO i (0 5%rdg • 3dgf)

TALK TO GEOFF 
ABOUT YOUR
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SCAN AUSTRALIA
WITH WORLD’S BEST SCANNING RECEIVERS

AR2001
FOR THE BEST PRICE IN 
TOWN. FOR THE BEST 
SCANNER IN AUSTRALIA

WORLD’S FIRST CONTINUOUS COVERAGE 
THREE MODE COMMUNICATIONS RECEIVER 

& SCANNER
Features
• 25-550 MHz Continuous
• NBFM — For Communications
• WBFM — For BC8TV monitoring
• AM For Air Band
• 20 CH Memory
• Clock Priority CH

+S10 POST
$559

pocsca"esr,ze SC-4000
NO COMPROMISE PROGRAMMABLE 

HAND-HELD SCANNER THAT 
EVERYBODY CAN AFFORD!

FEATURES?
1bU MEMORY CHANNELS
9 BAND - POLICE, GOVERNMENT, MILITARY. LAND 
MOBILE. CB. AMATEUR, RADIO TELEPHONE ETC.
OVER 45,000 CHANNELS
UNIQUE SPLIT PROGRAMMING SYSTEM
AUTOMATIC FREQ. STORAGE
PRIORITY CHANNEL
i rn DISPI AY
PROG SCAN/SEARCH RATE
24 HOUR CLOCK AND MANY OTHER FEATURES

SPECIFICATIONS:
FREQ. RANGE: 2628MHz, 6888MHz, 138-176MHz;
380-51? MHz
SENSIHVITY: 0.5mV-1mV depending on band
SCAN RATE: 16 CH/SEC

6CE

AUDIO OUTPUT: 0.5W

COMES COMPLETE WITH NICAD 
BATTERY,, CHARGER AND .
ANTENNA ONLY

SPECIAL 

$379 
+S10 POST

NFUf Personal 2-way IlW radio here at last!
“EMTRON ACE”

A QUALITY 40-CH HIGH POWER UHF CB HAND-HELU 
TRANSCEIVER • DESIGNED FOR AUSTRALIA 

DOC APPROVED
FEATURES:

40 CHANNFI OPERATION
HIGH (2.0W) LOW (0.5W) RF OUTPUT 
OFFSET FOR REPEATER OPERATION 
NICAD RECHARGEABLE BATTERIES 
ILLUMINATED DIAL FOR NIGHT OPERATION 
SMALL IN SIZE - BIG IN PERFORMANCE

APPLICATIONS:
FARMING
FISHING. BOATING, HUNTING. BUSHWALKING
BUSH FIRE CONTROL
AG SHOWS
SECURITY
CONSTRUCTION SITES
CAR RALLIES
CROWD CONTROL AND MANY OTHERS

OPTIONS:
• 3W NICAD
• SP MIKE
• % WHIP
• STAND-IN 

CHARGER
• DRY CELL 

PACK
• DC/DC

CONVERTER 
AND MANY 
MORE

DEALER INQUIRIES WELCOME

EmTRDnics
Retail Division of EMONA ELECTRONICS P/L

All Mail to: PO Box K21, Haymarket, NSW 2000 
Ph: (02) 211 0531 Ph: (02) 211 0988

94 Wenthworth Ave, Sydney, 2000.

Cut your computer 
installation time.
We carry Belden® ..the most comprehensive line of 
computer cable available.
If you want to move data a few feet or a few miles, we can help you get 
clean, clear signals regardless of how difficult the operating environment. 
We have cable for local area networks plus plant and office interconnect 
applications. We also stock Belden's Bit-Driver“ line drivers and multi­
plexers for replacing short-haul phone lines with long-term savings. 
Plus, RG-62 coax, twin-ax from 78 to 200 ohms, Datalene“ and 
individually shielded pair cables. Ask for them in Belden’s time-saving, 
convenient, self-dispensing UNREEL” packages. Many are also in stock 
for direct air plenum installations. Plus, we carry fiber optic cable for total 
interference immunity. You won’t find a more complete line anywhere to 
cover your needs.

SPEED DATA
Datalene™ data cable.
Belden" Datalene is the answer to your high-speed data trans­
mission requirements. Datalene insulated cables offer lower 
capacitance and signal dissipation so you can send distortion- 
free data at higher speeds and for longer distances. It’s crush­
resistant, lightweight and has a temperature range of -40°C to 
+80°C. We have this high-performance Belden product—plus a 
huge selection of other Belden data transmission 
cables—in stock, ready for delivery. Just give
usa call.

«

ACME ELECTRONICS
( Hardie Trading Ltd Inc. in Vic ]

There is no equal.

BELDEN

VIC. 205 Middleborough Rd, Box Hill 3128. Tel: 890 0900 
N.S.W. 120 Beaconsfield St, Auburn 2144. Tel: 648 2255 
OLD. 62 Doggett St, Fortitude Valley 4006. Tel: 8541911 
A.C.T. Electronic Components Tel: 80 4654
S.A. Neil Muller P/L Tel: 272 8011
W.A. J. G. Thomas & Assoc. Tel: 272 7122
TAS. W. P. Martin P/L Tel: 34 2811 Hobart, 31 5545 Laun.
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OP AMPS
Explained

Over the last few months we have 
considered high power operational 
amplifers, many of which are internally 
DC-coupled but capacitor coupled to the 
outside world, quite successfully using a 
single large power supply. If that doesn’t 
scotch the false rumour that “a single 
supply circuit is necessarily small” 
consider Figs. 4 and 5, a 6 kilowatt 
output stage consisting of four NPN 
transistors, Motorola type MJ 10101, in a 
bridge configuration, transformer 
coupled to the load and operating from a 
single HO volt DC supply.

Yet another fable needs to be laid to 
rest. Some users of professional 
electronics believe that to be a high 

precision circuit dual power supplies are 
necessary. As illustrated in Fig. 6 this is 
not true. Here a single 6 volt 50 amp 
supply provides power for the output 
stage of a highly stable feedback control 
system. The load on the system is a 6 volt 
11 amp tungsten filament quartz-iodine 
lamp used to apply heat via a lens to a 
small region of a scientific experiment, to 
control temperature. The control system 
is in fact a high gain power operational 
amplifier, successfully controlling the 
temperature of that small region to an 
accuracy of ±0.25°C (Ref. 1). Although 
low current ± 15V supplies are also 
employed, only one high current 6 volt 
supply is used, as lamps don’t need 
current in both directions.

For many low power circuits such as 
filters, tone controls and preamplifiers, 
dual power supplies do give greater 
design flexibility in that whole sections 
can be DC-coupled. Where only one DC 
supply is available, it is possible to use a 
DC-to-DC converter, to derive dual out­
put voltages at ± 12 volts or ± 15 volts 

as desired. Such converters can be 
constructed or purchased, eg, Analog 
Devices Modular DC/DC converter 
model 964 will give ± 15 volts at 33mA, 
all derived from one 12 volt car battery. 
Or the model 953 could supply larger 
output current, 150mA. If in building 
your computer you have plenty of 5V 
DC logic power supply available but 
want a few milliamps at ±12V for an 
analog-to-digital converter, then you 
could use the model 960 which gives 
± 12V DC output supply when powered 
by your computer’s + 5V logic supply 
rail. These converter modules are also 
useful in providing zero line isolation for 
specialised input isolation amplifiers.

Other manufacturers also make such 
products. In general they convert the DC 
supply input to square wave AC by 
transistor choppers, operating at about 
22kHz (to make it inaudible), transform 
up as necessary, rectify, filter and 
possibly regulate to provide smooth 
output. Multiple transformer windings 
can easily provide multiple outputs.

+20V

Fig. 8: diagram illustrating the use of four supply rails. Because this variable class amplifier is sometimes operated at conducting angles less 
than class B, the +20V rails carry high current pulses. Therefore, separate + 15V rails are used to supply the ICs.
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ELECTRONICS AUSTRALIA
HANDROOKS

Are you an 
enthusiast? 
A student? 
A hobbyist? Or 
a complete 
beginner?

Whatever your 
interest in 

electronics, 
we’ve a book 

to suit 
your needs!

FUNDAMENTALS OF SOLID STATE
Now in its second reprinting — wmch shows how popular it has 
been! It provides a wealth of information on semiconductor 
theory and operation, delving much deeper than very elementary 
works but without the maths and abstract theory which make 
many of the more specialised tests heavy going. It begins with 
atomic theory, diode types, unijunction, field effect and bipolar 
transistors, thryistor devices, device fabrication and microcir­
cuits. A glossary of terms and an index complete the book. Fun­
damentals of Solid State has also been widely adopted in col­
leges as recommended reading — but it’s not just for the student, 
it’s for anyone who wants to know just a little bit more about the 
operation of semiconductor devices.

BASIC ELECTRONICS
As a basic text for the electronics enthusiast, Basic Electronics is 
almost certainly the most widely used manual on electronics fun­
damentals in Australia. It is used by radio clubs, in secondary 
schools and colleges, and in WIA youth radio clubs. It begins with 
the electron, introduces and explains components and circuit 
concepts and progresses through radio, audio techniques, ser­
vicing test instruments, television, etc. If you’ve always wanted 
to become involved in electronics, but have been scared off by 
the mysteries involved, let Basic Electronics explain them to you. 
Easy-to-understand diagrams and text make this the perfect 
book for you. We’ve even included five simple electronic pro­
jects for you to try your hand at building!

DIGITAL ELECTRONICS
Electronic equipment now plays an important role in almost every 
field of human endeavour and every day, more and more elec­
tronic equipment is “going digital”. Even professional engineers 
and technicians find it hard to keep pace. In order to understand 
new developments, you need a good grounding in basic digital 
concepts, and Introduction to Digital Electronics can give you 
that grounding. Tens of thousands of people — engineers, 
technicians, students and hobbyists — have used the previous 
editions of this book to find out what the digital revolution is all 
about. The new fourth edition has been updated and expanded, 
to make it of evep greater value. No previous knowledge of digital 
electronics is necessary — the book covers all basic concepts 
from scratch.

PROJECTS & CIRCUITS
If you like building electronic projects in your spare time, you 
can’t afford to miss out on this exciting book of popular projects. 
Just look what’s inside! Audio & Video projects: Video Amplifier 
for Computers and VCRs; Video Enhancer; Vocal Cancellor; 
Stereo Simulator for Tuners and VCRs; Guitar Booster for Stereo 
Amplifiers. Automotive Projects: Transistor-assisted Ignition 
System; Breath Tester; Low Fuel Indicator; Speed Sentry; Audi­
ble Turn Indicator. Mains Power Control Projects: Musicolour; 
Photographic Timer; Driveway Sentry; Touch-lamp Dimmer. 
Power Supplies and Test Equipment: Battery Saver for Per­
sonal Portables; Dual Tacking ± 22V Power Supply; 3'/2-Digit 
LCD Capacitance Meter; In-Circuit Transistor Tester. Plus EA’s 
10-year project index!

Available from: Electronics Australia Book Sales, 140 Joynton Avenue, Waterloo, NSW 2017. 
Phone (02) 663 9999.



OP AMPS
Explained
Specifications

Designers need to know how accurate 
the power supply must be for successful 
operation of their circuits. Will your 
circuit perform correctly if the nominal 
±15 volt supply actually is producing 
±14.9 volts, or ±16 volts, or even 
±15.1 volts/-14.8 volts? Will you notice 
anything untoward if the + 12V rail has 
some 50Hz or even 100Hz ripple (hum) 
superimposed upon it due to insufficient 
filtering or poor regulation. Supplies 
derived from the mains always have 
some residual ripple at 100Hz (from full 
wave rectification). But how much can 
be tolerated by your circuit? More 
correctly, how much can be rejected by 
your circuit. This is an important 
specification of every op amp. You will 
generally find figures quoted in 
Integrated Circuit data sheets as “Supply 
Voltage Sensitivity” or “Power Supply 
Rejection Ratio” (PSRR).

This denotes the ratio of the ripple or 
change measured in the amplifier output 
due to a ripple or change existing in the 
supply rail. Most integrated circuit op 
amps are designed with such excellent 
balance and such constant current active 

load and tail impedances that quite large 
voltage variations occurring in the 
supply produce only tiny changes in the 
output, which are unnoticed in many 
applications. If lOOmV ripple in the 
supply only produces 10 microvolt ripple 
in the amplifier’s output, then we say the 
power supply rejection ratio is equal to 
10,000 to 1, or 80dB. Data books quote 
PSRR for the 101A-201A-301A series op 
amps as typically 96dB, an excellent 
figure. The LM108A-208A-308A series 
is quoted higher still at typically 11 OdB. 
As a little mains ripple in the supply rails 
produces no noticeable effect on 
reasonable size signals, these integrated 
circuits can be used on unregulated rails 
(supplies which are simply rectified and 
filtered). But if you are dealing in 
microvolt size signals, you will need to 
use ICs having such high rail rejection 
ratios and use regulated supplies to 
reduce supply ripple to a very low figure.

Occasionally you will see (Ref. 2) 
supply rail rejection properties of an 
amplifier fully specified by stating the 
ratio measured for changes made in the 
positive or negative rails separately at 
DC and a range of frequencies.

Decoupling
Ripple superimposed on DC rails can 

be reduced by decoupling the supplies as 
shown in Fig. 7 where capacitor C is 
chosen quite large, and is generally an 
electrolytic type. A rule-of-thumb used 
by some designers is to choose C equal to 

10/zF per milliamp of load current. If you 
cannot sufficiently reduce supply ripple 
by decoupling, then you need one of the 
many voltage regulation methods 
available. A second, quite separate, use 
of decoupling has as its purpose the 
removal of signals from the supply rails.

Large output stages, especially those 
in class B, will draw varying currents and 
cause voltage variations in the supply at 
signal frequency. If early low level stages 
do not have sufficient supply rejection 
ratio at signal frequency, such signals will 
appear in the early stages to be amplified 
and promptly fed to the output stage. 
The effect can be cumulative, resulting 
in positive feedback and instability. The 
amplifier uses the common power supply 
as a positive feedback loop. The cure is 
more effective decoupling of power rails 
and the use of early stages having a 
greater power supply rejection ratio.

Alternatively, voltage regulators can 
be used to supply low voltage rails for 
early stages, taking the power needed 
from output stage rails or, as a further 
variation, use separate power supplies for 
the early stages, ie, use four separate 
supplies, such as in Fig. 8. (Refs 3, 4)

Also we observe that the lower the 
output impedance of the power supply 
itself, the less is the above problem (hint 
— next month’s topic).
High frequency bypassing

In every amplifier it is wise to decouple 
or at least bypass the positive and the 
negative rail for every stage as a

Fig. 9: power supply block diagram for a five-stage amplifier (overall gain 1,000,000) operating from + 20V DC supply. At left, “yellow”, 
“black” and “blue” are the +20V, 0V and -20V supply points. Multiple regulation prevents rail-coupled instability.
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precaution against high frequency rail- 
coupled feedback. Ceramic capacitors of 
O.OlgF to 0.1 ^F should be used, for 
sufficient bypassing at high frequencies. 
These are in addition to the larger 
electrolytic or tantalum types used to 
bypass the low frequencies, as 
electrolytic capacitors do not work at 
high frequencies.

The reason why every IC should have 
its own ceramic bypass capacitors close 
by is that even a short section of supply 
rail conductor has some inductance (at 
high frequencies) which prevents 
ceramic capacitors at one stage being 
effective in bypassing adjacent stages. 
Some designers may regard the above 
prescription as somewhat too strict and 
on occasion get away with less. 
Generally the more stages used and the 
higher the overall gain, the more 
necessity to be generous with bypassing.

A stage example is shown in Fig. 7. 
For very high closed loop gain systems to 
operate from a common power source, 
great care must be taken to prevent rail- 
coupled instability. Fig. 9 shows the 
supply arrangement used for an amplifier 

which has closed loop gain of 1 million 
and bandwidth of 0.1 Hz to 50kHz.

Drift
We define “drift” as a very slow 

change in an amplifier’s operating 
voltage levels caused by temperature 
changes. The importance of this factor 
multiplies enormously as soon as a few 
stages are DC-coupled, because the 
second stage thinks the drift in the first 
stage’s output voltage is a valid part of 
the signal to be amplified. Further stages 
compound the problem.

If the first stage has too low a supply 
rail rejection ratio (measured at EX?) or 
should its supply rail voltages drift in 
value too much, then that stage’s output 
voltage will drift excessively. We note 
that: (a) No stage has infinite supply rail 
rejection ratio; (b) Some voltage drift 
exists in every power supply and (c) 
Whether the resulting amplifier’s output 
drift is acceptable or not depends on how 
much DC-coupled gain follows and the 
final user requirements.

If changes in EX? level of the source 
voltages are a vital part of the input 
signal to be amplified, then your 
amplifier just has to be DC-coupled 
throughout. You have no choice. Many 
such situations occur in industry and 
science. Examples include position, force 
or level transducers and load cells in 
control systems. Should your input signal 

be small, say 20 microvolts, you have a 
real problem. You may find it difficult to 
produce a first stage amplifer and 
associated power supplies so stable that 
the drift in the output voltage of that 
stage is small enough compared to the 
wanted signal excursions.

It can be done! As we saw in part 4 
(June ’84) of this series, a combination of 
careful amplifier design, choice of IC 
having high rail rejection, and very low 
drift power supplies can successfully 
produce DC-coupled linear amplifiers 
having gains of 50,000 or more. The 
exact value of the power supplies’ 
voltage is not very important, but the 
value must not change any more than a 
few microvolts per hour.

Just how to design such stable power 
supplies we must leave till next month’s 
episode. Bye!
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JUNE CROSSWORD
ACROSS

1. Carrier characteristic. (5-9)
9. Components of hifi systems.

(7)

10. Pertaining to certain 
charged particles. (7)

11. Program repeat. (4)

12. Example of successful 
interference? (5)

13. Possible speaker cone 
arrangement. (4)

16. Without defect. (5)
17. Discharge tube accessory. 

(7)
19. Significant replay point. (3)
20. Regenerate data. (7)
22. What electronics is for 

thousands of EA readers.
(5)

26. Type of antenna. (4)
27. Applied signal. (5)
28. Computer operator. (4)
31. Set of instructions. (7)
32. Having advanced phase. (7)
33. What do diodes restrict?

(7.7)

DOWN
1. By-product of rectification. 

(6)
2. Stylus material. (7)
3. Radiotelephony term. (4)
4. Blank TV picture. (6)
5. Convert to digital form. (8)
6. Final instruction in 31 

across. (4)

SOLUTION FOR 
MAY

QBBHBnnn HBnBBB 
h b m a ra b h n 
EBHraniaa hehqhbe 
B I3 0 H Kl H H H 

EIB3B EH0G1 
a s a e e a b a 
^Kanaa EnnnaEra 
HEHnnSi□ EBE1E1BG] 
□ m a □ a a a a 
aamm nranam naos 
DE0B0EBQ 
QUlEBOna HHHE0nn 
B B 0 E B B B B 
bbeubb BEtaanaam
7. Carry charge. (7)
8. Mass, time, energy, 

capacitance, etc. (7)
14. Stage of IC production. (5)
15. Type of transistor. (5)
18. Project pattern printed on 

the previous pages of this 
publication. (7)

19. Frequency bands. (8)
21. Death of device. (7)
23. Form of multiplexing. (7)
24. Addressed by the system? 

(6)
25. Possible state of a video 

picture. (6)
29. Terminal condition? (4)
30. Current cat’s whisker! (4)
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NOWMOHMINISP ^>NÜT QO lb INE mountain.
Imagine! A computer that’s powerful 
enough to run your business ... 
yet small enough to take home with 
you. That’s the Bondwell 14 Portable.
It has all you 
need to run a 
business - yet 
costs a fraction

ms.

LP

0

other computers. " Cat X-9000

That’s why it’s the success story of 1985!
In just a few short months, the Bondwell 14 portable has 
become our largest selling business computer. It offers 
performance and reliability far exceeding its low price tag. 
Even first glance will tell you that the Bondwell 14 portable is 
no ordinary computer!

You’ll see:
• 128K RAM on board!
• Twin 360K disk drives!
• 220mm amber-screen monitor!
• Twin RS-232 serial ports!
• Centronics parallel port!
• External video monitor port!
• Ergonomically designed adjustable keyboard!

• PLUS a package of famous Micropro ‘Star’ series 
software valued at over $1 200: Wordstar word processing, 
Calcstar spreadsheet, Datastar information handling and 
Reportstar report preparation. AND if that’s not enough, a 
host of CP/M utilities including a speech synthesiser! Yes, 
this is all included FREE with your Bondwell 14 portable.

And just in case your business needs other specialised software, 
you have one of the biggest 'libraries’ in the world at your 
disposal: the Bondwell 14 portable operates under the world­
standard CP/M system. (And it’s the latest, most powerful 
version - Vs 3.0.)

With the huge number of programs written for this system, 
you’ll find the one you require. And the Bondwell 14 portable 
will read disk files from many other computers - including the 
IBM PC (& compatibles), Osborne, Kaypro and Spectravideo!

Weighing in at just 12kg and measuring just a little larger than 
an electric typewriter, the Bondwell 14 is truly portable. Take 
your Bondwell 14 to where the job is: Mohammed need no 
longer go to the mountain.

Your business survival depends on your making the correct 
decisions. Decide on the Bondwell 14 portable. And survive!

Want to know more? Call in to your nearest Dick Smith 
Electronics Compaterstop for a test drive. Ask for a copy of the 
Bondwell 14 brochure. And then get your own Bondwell 14!

Bondwell Computers: exclusive to Dick Smith Electronics.

$2495
Or $247 deposit and $19.85 weekly over 

48 months to approved purchasers.

Dick Smith Electronics Pty Ltd

o

Termi available to Ì 
approved personal 
applicanti through

Ô Custom 
Credit

Your one stop computer shop at your 
nearest Dick Smith Electronics centre.

MasterCard) VISA

A964/A96ÓRT585



An antenna for
those other bands
This simple trapped antenna offers good 
performance on the 80, 40, 30, 1 7 and 12 
metre bands. It uses readily available materials 
and is easy to build and erect.

by BRIAN J. WARMAN, VK5BI

Most amateurs sometime or other get 
around to putting up a beam for the HF 
bands; ie, for 10, 15, and 20 metres. In 
the past a simple Windom, G5RV, or a 
couple of dipoles on 40 and 80 metres 
would suffice for the remaining popular 
amateur frequencies.

WARC ’83 changed all that. If we 
dismiss a log periodic beam as too large, 
not having enough gain and too 
expensive (especially if you have a 
perfectly adequate tri-bander up there on 
the tower), there are still five bands to be 
catered for. These are 80, 40, 30, 17, and 
12 metres.

A compromise antenna may be 
erected of course; perhaps a G5RV, 
made to work by the use of an antenna 
tuner. Such an antenna will work, and 
many amateurs may be heard using such 
antennas, particularly on 30 metres. 
However, if you want DX, a resonant 
antenna erected as high as possible must 
be your aim.

I have constructed such an antenna 
using coaxial traps. There have been a 
number of very fine articles dealing with 
design and construction of such traps 
and I commend them to the reader. My 
antenna has a total length of just over 12 
metres each side; ie, just slightly longer 
than a full sized dipole on 40 metres.

The first step in constructing this 
antenna will be to obtain a one-metre 
length of 32mm poly pipe. This is the 
white pipe used for irrigation and may be 
obtained from all hardware stores. If you 
have any doubts about the dielectric 
qualities of the material obtained you 
may perform a simple test by putting a 
piece in a microwave oven for one 
minute. There should be no reaction.

A 10-metre length of RG-58U coaxial 
cable will be required. The dimensions 
given for the traps in this article will be 
correct only when used with this cable.

Cut the trap material as follows:

Band Length of Length of
coax (mm) former (mm)

40m 1800 110
30m 1330 90
17m 830 70
12m 710 70

Once the formers have been cut 1
length, drill three holes in each as 
follows: one 5mm hole, 25mm from one 
end, which is to secure the beginning of 
the coaxial coil; and two 2mm holes 
10mm from each end. These are to 
attach the antenna wires to the trap and 
should be in line.

Strip 75mm of jacket off each end of 
the length of coax followed by 50mm off 
the centre conductor. I have found the 
neatest way of finishing off the braid is 
to part the strands near the jacket and 
then fish the centre conductor out 
through this hole. In this way, the 
weaving remains intact and makes for a 
very neat finish. Push one end of the 
coax through the 5mm hole at the end of 
the former until 5mm of the jacket is 
inside. Wind the coax to form a coil on 
the former then mark a hole at the finish 
to allow 5mm of jacket to be pushed 
inside to finish the coil. Pull the 
remaining coax through this hole. You 
will now have approximately 70mm of 
coax inside the former at each end.

Solder the centre conductor from one 
end of the coil to the braid at the other 
end. Fig. 1 shows the general idea but 
note that the connection will be inside 
the former, not on the outside as shown. 
(The figure has been drawn this way for 
clarity.) The remaining braid connects to 
the element coming from the feedpoint 
(centre) of the antenna, while the 
remaining inner conductor goes to the 
next element.

I sealed the ends of the coaxial cable 
using CRC Lectra Shield (tradename) — 
you may care to use silicone.

The antenna may now be assembled, 
using the following element lengths: 
12 metres........................... 2 x 260cm
17 metres................................ 2 x 22cm
30 metres..............................2 x 244cm
40 metres..............................2x144cm
80 metres..............................2 x 545cm

When cutting the element lengths, 
allowance must be made for terminating 
the element to the former. I allowed 
about 30mm extra, thus allowing for the 
wire to pass through the 2mm hole in the 
former, to be passed back, and then 
twisted around the element.

I used a balun to terminate RG-58U 
coax feeder to the feed point. An 
advantage of using a balun is in the 
reduction of radiation on the coax (with 
consequent TVI reduction) and also a

Connect the traps as shown in this diagram.

Here are the winding details for the balun.
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The coaxial traps can be clearly seen in this photograph of the author’s antenna.

This diagram shows the assembly details. The element lengths are shown on the right while the 
corresponding bands are shown on the left.

more uniform radiation pattern from the 
antenna.

Fig. 2 shows the winding details for 
the balun. There are two windings of 10 
turns each but note that one of the 
windings is split; ie, it consists of five 
turns each side of centre. The balun core 
dimensions are not all that critical — I 
used cores with an outside diameter of 
about 40mm.

Amidon ferrite rings suitable for balun 
construction may be obtained from the 
suppliers listed at the end of the article, 
or ready made baluns purchased from 
the remaining source.

The balun should be mounted in a 
plastic box to protect it from the 
weather. Entry holes for the coax feeder 
cable and for connections to the antenna 
elements should be sealed with silicone.

The two 260cm (24.9MHz) elements 
are soldered to the balun at the centre of 
the antenna then passed through the 
holes in the 12-metre traps and soldered 
to the coaxial cable forming the trap. 
The 17-metre element is then attached to 
the other end of the trap and so on. Fig. 
3 shows the assembly details. Do not use 
excessive heat on the centre conductor of 
the coaxial trap when soldering.

The length of the 80-metre element 
resonated my antenna at 3.6MHz. This 
resonant frequency will be attained with 
the antenna in the air and clear of 
obstructions. The resonance may be 
affected if the antenna is not in the clear. 
Adding and subtracting lengths to this 

element will not affect other bands.
For those who wish to have all traps 

spot on frequency, the following 
procedure may be adopted. Before 
drilling the second 5mm hole to 
terminate the coil winding, temporarily 
connect the inner conductor at one end 
to the braid at the other end. The coax 
can now be held in position on the coil 
former and tested for resonance using a 
dip oscillator.

I resonated the traps at the following 
frequencies:
40 metres.................................... 7.1MHz
30 metres................................10.1 MHz
17 metres................................18.1 MHz
12 metres..................................24.9MHz

Similarly, if you wish to be sure the 
element lengths are exact for your 
requirement, each section may be tuned 
before the next one is attached. I did this 
using an antenna noise bridge. If such an 
instrument is unavailable, trim the 
lengths for best SWR.
Footnote: Amidon cores are available 
from: Ian J. Truscott Electronics, 
Croydon, Victoria 3136; and R.J. and 
U.S. Imports, PO Box 157, Mortdale, 
NSW 2223. Ready made baluns are 
available from K. Brucesmith, 110 
Rosemead Rd, Hornsby, NSW 2077. 
References
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PHILIPS
IS YOUR CURRENT 
POSITION PROVIDING 
THE REWARDS AND 
SATISFACTION THAT 
YOU REQUIRE?
Philips are world wide leaders in the design 
and manufacture of electronic products and 
have operations in all capital cities and major 
regional centres throughout Australia employ­
ing more than 4000 employees.
As a result of our continual advancements in 
high technology equipment and increasing 
sales we are continually searching for ex­
perienced and qualified technical staff for our 
operations throughout the country.
Our product range is extremely diverse, ranging 
from consumer products such as Natural 
Colour Stereo TV. receivers, Laser Video and 
Audio players and the latest in Video Recorders 
and cameras to our Professional Range of 
products such as Micro Processor Controlled 
2-way Radio Equipment, Data Communications 
Information Equipment, Micro Processor 
based PABX/Traffic Controllers and Defence 
Systems.
To service and design this exceptional range 
of products we believe that it is important to 
employ the right technical staff. Therefore we 
are interested in receiving applications from 
Technicians and Electrical Engineers in all 
fields of electronics for our operations in all 
major capital cities.
Essentially, applicants will have had some 
form of tertiary technical training, whether 
they be a degree or trade qualifications. 
However, the most important quality we seek 
in our technical staff is EXPERIENCE.
As can be appreciated, experience is closely 
attuned to the type of products the person is 
involved with, but as a guide the persons we 
are seeking should have had experience in any 
of the following areas:
• The servicing and design of 2-way radio 

equipment both UHF and VHF in digital 
and analogue circuitry;

• In servicing Electronic Office Equipment 
and Financial Systems including Electronic 
Funds Transfer using digital logic;

• The design, installation and servicing of 
microprocessor based PABX communication 
systems.

As would be expected, wages and conditions 
are excellent and staff benefits include super­
annuation after a qualifying period.
If you have had experience in any of the above 
areas, forward a detailed resume, outlining in 
full your qualifications and experience, also 
highlighting your particular area of interest to:

Mr. C.N. Westacott, 
Personnel Manager,

------- PHILIPS
T? COMMUNICATION SYSTEMS

25-27 Paul Street North Ryde.
NSW. AUSTRALIA. 2113

PHILIPS — We want you to have the best
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Books & SJ 
Literature

Model railway 
electronics
ELECTRONICS FOR MODEL 
RAILWAYS: by Ken Stone. Published 
1984 by Talking Electronics, Melbourne. 
Soft covers, 210 X 275mm, 73 pages, 
illustrated with diagrams and 
photographs, ISBN 160884-40-16K. 
Recommended retail price $3.30.

As any model railway enthusiast can 
attest, there is a dearth of books on the 
subject of railway modelling and 
particularly on the electronics side of it. 
So the arrival of this Australian 
publication is likely to be very welcome.

The content of this small text is 
strictly at a hobby level and would be 
well within the grasp of most railway 
modellers. All the circuits are simple and 
easy to build, with readily available 
components.

The list of circuits comrises the 
following: Warning lamp flasher unit, 
capacitor discharge unit (for point 
motors), scale fluorescent lamps 
(flickering), air horn, power supply, 
remote relay unit, pedestrian crossing, 
light chasers and shop displays, level 
crossing flasher, crossing boom control, 
light sequencer, throttle and train 
detectors.

There is also a brief introduction on 
the use of computers and a section on 
three-coloured LEDs which are most 
useful in railway modelling.

All the circuits appear to be workable 
although several show some lack of 
theoretical knowledge on the part of the 
author. One example of this is in the 
power supply which specifies the use of 
parallel-connected one-amp diodes in a 
bridge rectifier to gain a two amp current 
capacity. Since any diode in a bridge 
rectifier conducts for only half the total 
conduction time, a bridge made of one- 
amp diodes will automatically have a two 
amp capacity.

A bonus feature of the book is a page 
of street names which can be made into 
HO scale street signs.

In short, a most useful publication for 
the railway modeller who wants to add 
economical electronic effects to a layout. 
Our copy came from Dick Smith 
Electronics (L.D.S.)

Interfacing 
the IBM PC
THE IBM PC CONNECTION: by 
James W. Coffron. Published 1984 by 
Sybex Inc, Berkeley, California. Soft 
covers, 177 X 227mm, 264 pages, 
illustrated with diagrams. ISBN 
0-89588-127-6. Recommended price 
$24.95.

This book is aimed at the user of an 
IBM Personal Computer or IBM 
compatible who wants to use his 
machine for more than just running 

programs. It discusses the use of an IBM 
PC to operate as a home security system 
and a home temperature control, adding 
voice synthesis, digital-to-analog 
conversion and analog-to-digital 
conversion.

Much of the discussion revolves 
around a proprietary input/output board 
available in the USA (but not necessarily 
in Australia) however the reader would 
not have to be a prospective buyer of this 
unit to benefit from reading the book.

There is also an assumption that the 
reader will be willing to solder ICs and 
other components into printed boards. 
Whether many IBM PC owners are 
wont to do this is a moot point.

Perhaps the most useful feature of the 
book are the short programs in Basic 
which accompany each section.

Some of the applications discussed are 
not practical although they could be 
regarded as instructive. For example, not 
many people would wish to employ a 
multi-thousand dollar computer as a 
home burglar alarm when a more 
effective unit can be built for less than 
$200.

The section on adding a voice to the 
IBM is based on using the Votrax chip. 
This is available in Australia but is not 
cheap or easy to obtain.

The book can be regarded as helpful as 
there is not much information published 
on this subject but whether it will 
encourage users to interface their 
machine to the “outside world” is 
another matter. (L.D.S.)

Z80 machine 
code programming
AN INTRODUCTIN TO Z80 
MACHINE CODE: by R. A. & J. W. 
Penfold. Published 1984 by Bernard 
Babani (publishing) Ltd, London, UK. 
Soft covers, 110 X 178mm, 132 pages, 
illustrated with tables and lists. ISBN 
0-85934-127-5. Recommended retail 
price $6.75.

Here is a useful little text for those 
people with a Sinclair Spectrum or 
ZX81, or an Amstrad CPC464 or 
anyone with a need to be familiar with 
Z80 machine code programming. It gives 
a brief but well written introduction to 
assembly language, which mentions such 
topics as binary coded decimal, 
hexadecimal, stacks and flags.

There is a chapter each on addressing 
modes, on the Z80 instruction set, on 
storing and execution and on 
input/output characteristics of the Z80 
CTC (counter/timer circuit). There is also 
a chapter of sample routines in machine 
code for the above mentioned 
computers. (L.D.S.) ©
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at the
leading edge

SHARP 25 line x 80 CHARACTER/GRAPHICS LCD
Liquid Crystal Displays take one step closer to emulating the attributes of the C.R.T. 
with Sharp’s LM64004G. Its 640x200 dot capacity will give word processing and 
spreadsheet capabilities to laptop and portable computers and increased graphics 
flexibility to instrumentation and monitoring equipment. The LM64004G is supported 
by the Sharp LR3692 L.S.I. controller.

MEGAVAULT LAUNCHES 330 AND 660 MEGABYTE WINCHESTERS
An average seek time of 18 ms puts these 8" hard disks in a high performance class 
normally the preserve of 14" and “washing machine” storage units. OEMs and 
mainframe installers can look forward to big savings right across the board. Cost, 
weight, power drain and size are way down on these SMD and SCSI interfaced 
devices.

FLOPPY INTERFACE TAPE STREAMER BACKS UP 10 MBYTE
Configured like two 5Mbyte floppy drives Interdyne’s ID1010 provides a rapid and 
economical back up for the most popular hard disk configurations. Track access is 
totally electronic overcoming offset problems associated with the head positioning 
mechanism used in most streamers.

REDUCTIONS ALL ROUND ON MINISCRIBE HARD DISKS
Miniscribe follows the release of their low power, half height 3212 10MByte
Winchesters with a 28MByte model designated the 3425. Average access time for both 
units has been reduced to 88 msec, putting them among the fastest stepper positioned 
drives commercially available.

daneva
daneva australia pty ltd
64-66 Bay Road Sandringham Victoria 3191 
Australia PO Box 114 Sandringham 3191 
Telephone (03) 5985622 Telex AA34439

Sydney: E&M Electronics (02) 51 5880 
Adelaide: DC Electronics (08) 2236946
Brisbane: Baltec (07) 3695900



New Products...
Product reviews, releases & services

GUC-2010 100MHz 
frequency counter
The GUC-2010 Universal Counter made by the 
Goodwill Instrument Company certainly lives up 
to its name. This versatile piece of test gear 
performs a multitude of timing and counting 
functions, and is priced well within the reach of 
the serious hobbyist.
by ANDREW LEVIDO

The GUC-2010 is built into a grey 
plastic case measuring 237mm x 85mm x 
284mm (W x D x H) which includes a 
tilting bail. The front panel is dark grey 
with white lettering and orange detailing. 
An 8-digit LED display occupies the 
upper half of the right hand side of the 
front panel, with the control buttons and 
indicator LEDs set out below this. At the 
left of the front panel are the two BNC 
input sockets.

There are six control buttons in all: a 
mains power switch, a reset switch, a 
gating time select switch, a function 
select switch, a range switch and an 
input attenuator switch. The mains 
power switch requires no explanation, 
but the others are worth a closer look.

The input attenuator works only on 
the main (A) input and attenuates the 
input signal by a factor of 10 when it is in 
circuit. Pushing the switch once removes 
this attenuation when measuring low 
level signals. Pushing it again restores 
the attenuation.

A range button is provided to switch 
an extra divider into the input circuit to 
facilitate measurements of high 
frequency waveforms. Dividers are 
switched into both the main (A) input 
channel and the secondary (B) input 
simultaneously.

The required function is selected by 
means of the function button and 
indicated by a row of six LEDs. Pushing 
the button repeatedly steps the counter 
through all the available functions. 
There are six possible functions: 
Frequency, Period, Time Interval, 
Frequency Ratio, Totalise and Check.

Frequency and Period are self- 
explanatory while the Totalise function 

is similar to Frequency except that the 
user controls the gating time. Thus, the 
meter actually counts the number of 
input pulses. This is quite a useful 
feature.

The above three functions require the 
use of only one input (the A input), while 
Frequency Ratio and Time Interval 
measurements require the use of both 
the A and B inputs. In the Frequency 
Ratio mode, the display shows the 
quantity of F1/F2 where Fl is the A 
input and F2 the B input. This function 
is especially useful in determining the 
frequency ratio of harmonically related 
signals.

The Time Interval measurement 
function displays the time interval 
between negative transitions of the 
signals applied to the inputs. The signal 
at input A provides the start input, while 

The Goodwill GUC-2010 frequency counter covers the range from 5Hz to 100MHz.

that at input B provides the stop input.
The next pushbutton on the front 

panel is the Gating time control. This 
works in a similar manner to the 
Function control in that pushing the 
button repeatedly steps through the 
available options. There are four gating 
times available, each indicated by a 
separate LED: ,01s, 0.1s, Is and 10s.

Incidentally, each time either the 
Function or Gating time switches are 
pressed the counter emits a short “beep” 
(this tone is different for each switch). 
We found this quite annoying during 
regular use. Had the instrument been 
ours, the piezo transducer would have 
been disabled in very short order!

Finally, there is a Reset switch which 
is used in the Totalise mode to reset the 
count to zero.

Construction
Opening the case of the GUC-2010 

reveals a large printed circuit board 
covering the whole of the bottom of the 
chassis. On this board are all the 
components except the digital display 
and the LEDs — these have their own 
board mounted at right angles to the 
main board.

Construction appears to be of a high 
standard and most components are 
readily available types. This, combined 
with the fact that there is a circuit 
diagram in the instruction manual, 
should simplify servicing should it ever 
be needed. Goodwill are one of the few 
manufacturers of test gear who 
consistently include a circuit diagram 
with their equipment.

One thing we did notice is that the 
mains fuse is located on the PC board 
which means that the case will have to 
be opened whenever the fuse blows. 
However, there is little chance of the 
fuse blowing in normal circumstances, so 
this is no real drawback.

So how does the GUC-2010 perform?
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Brief Specifications
Frequency measurements (channel A only)
Range.............................. 5Hz to 100MHz
Gating times................... 10ms, 0.1s, 1s, 10s
Resolution..................... 100Hz, 10Hz, 1Hz, 0.1 Hz
Accuracy........................ Timebase accuracy + 1 digit
Period measurements (channel A only)
Range.............................. 0.04^sto10s
Resolution...................... 0.1ns to 0.1/xs (10MHz range), 0.01ns to

0.01 gs (100MHz range)
Accuracy..................... Timebase accuracy + trigger error + 1 digit
Frequency ratio (channels A and B)
Range.............................. CH A: 5Hz to 100MHz

CH B: 5Hz to 25MHz
Accuracy........................ 1 digit of CH A + trigger error of CH B
General
Input sensitivity............. CH A: 20mV to 100MHz 

CH B: 20mV to 25MHz
Input impedance........... IMO shunted by less than 30pF
Max input voltage . . 250V DC + AC peak, 150V RMS to 1 kHz, 5V

RMS to 100MHz

We found that the unit took a little 
getting used to. The controls tend to be 
somewhat confusing at first and the 
instruction manual does not help much. 
While this did tend to slow us down, it 
was not an insurmountable obstacle and, 
after a period of fiddling, we quickly 
mastered the controls.

Taking readings is quite simple and 
requires little thought on the part of the 
operator. The decimal point moves as 
different ranges and gating times are 

selected and two LEDs indicate whether 
the display is reading in kHz or gs. An 
additional LED lights if there is a display 
overflow. The only point which we 
found that we had to watch was that it 
was easy to forget that the divide by 10 
circuit had been switched on.

Sensitivity was quite adequate for 
most uses (see specifications panel) and 
performance on the Frequency Ratio 
and Time Interval modes was good. As a 
frequency and period meter the device 

also performed well, but the usefulness 
of the self check facility is a little 
doubtful.

When this function is selected the 
frequency meter measures the frequency 
of its own 10MHz reference oscillator. 
This is meaningless as far as accuracy is 
concerned since all frequency 
measurements are made with respect to 
this oscillator. Even if the oscillator is 
significantly off frequency the display 
will read 10000.000kHz.

Unfortunately, this test function does 
not test the input stages of the meter 
either, the 10MHz signal being injected 
directly into the converter chip. So this 
function does nothing except check that 
the converter IC is working — a correct 
test result does not mean that the entire 
circuit is OK.

In conclusion, the Goodwill 
GUC-2010 Universal Counter represents 
fair value for money. It is a versatile 
counter with very respectable 
specifications and good performance. It 
requires a little time to get used to but 
the display provides an unambiguous 
readout of the measured quantity.

The Goodwill GUC-2010 Universal 
Counter is supplied complete with a 
mains cord, spare fuses, two test leads 
and an instruction manual. It is available 
from Geoff Wood Electronics, 656A 
Darling St, Rozelle, NSW 2039. Phone 
(02) 810-6845. Price is $634.80 (including 
tax).

Variable volume 
piezo buzzer

Piezo buzzers normally operate with 
fixed volume but the new KPE 960 from 
IRH has provision to vary the sound 
output. This is achieved by means of a 
knurled knob which is rotated to increase 
the hole dimensions at the front of the 
buzzer.

According to IRH, the KPE 960 is 
ideal for applications where a high sound 
pressure is required. Its small size, low 
cost and variable sound pressure make it 
particularly suitable for the security 
industry.

With the acoustic volume control 
“open”, the sound pressure level at 
100cm is a claimed 95dB minimum (12V 
supply). This sound pressure is reduced 
by 15dB with the control in the closed 
position.

The KPE 960 can operate from any 
DC source between 1.5 and 16V DC. 
The resonant frequency is 2.5kHz and 
current consumption is 3.5 —70mA, 
dependent on voltage.

IRH Components, 53 Garema Circuit, 
Kingsgrove 2208. Phone (02) 750 6444.

IRH’s KPE 960 variable volume piezo buzzer.

Videophone for 
security systems

DESIGNED FOR installation in 
apartment complexes etc, this 
videophone system allows homeowners 
to view visitors before permitting access 
to the building. Main features include a 
10cm monochrome screen, a wide angle 
lens with built-in lighting lamps, and a 
two-way intercom. For further 
information contact Electron Alarm 
Supplies, 225 Ramsay Rd, Haberfield, 
NSW 2045. Phone (02) 799 4745. The control centre features a 10cm screen.
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New Products...

Bearcat DX1000 
communications receiver

Featuring microprocessor control, the 
Bearcat DX1000 communications 
receiver covers 10kHz to 30MHz 
continuously. It has PLL synthesized 
tuning, 10 memory channels and 
automatic band scanning.

In addition to indicating the frequency 
with a resolution of 1kHz, the digital 
display doubles as a two time zone 
24-hour clock. By utilizing the internal

Gold-plated RCA 
plugs & sockets

Looking for some high qualilty RCA 
plugs and sockets? These fancy units 
from Arista Electronics feature screw 
locking and gold plating to ensure 
reliable contact. An integral cable entry 
spring provides protection against cable 
breakage.

The sockets are single hole chassis­
mounting types and are supplied with 
nylon insulating washers.

Arista Electronics Pty Ltd, 39 Jones 
St, Ultimo, 2007. Phone (02) 648 3488. 

clock, the DX1000 can be programmed 
to record up to five different broadcasts 
on any frequency and in any mode.

An IF bandwidth selection control is 
provided to help separate high powered 
stations on adjacent frequencies. 
Receiving modes are AM, LSB, USB, 
CW and FM.

Further information is available from 
all Dick Smith stores.

New products 
for Z8000 family

The George Brown Electronics Group 
has released several new products in the 
Z8000 range. They are: the Z8065 Burst 
Error Processor, the Z8068 Data 
Ciphering Processor, the Z8090 
Universal Peripheral Controller (UPC) 
with 2K ROM, the Z8094 Prototyping 
Device with EPROM/RAM interface, 
and the Z8530 Serial Communications 
Controller.

The George Brown Electronics 
Group, 174 Parramatta Rd, 
Camperdown 2050. Phone (02) 
519 5855.

High density bubble memory
Recently released by IRH, the Fujitsu 

FBC504M4M series high-density 
memory cards have an interface 
compatible with the IEEE796 multibus. 
Main features include the DMA 
controller equivalent of the 8527 
selectable 8 or 16-bit bus, built-in power 
supply protection circuitry (+5V rail 
required) and four levels of memory 
expansion from 128K to 512K. The 
memory can be further expanded to

Low cost
EPROM eraser

Erasing the contents of EPROMs can 
now be carried out quickly and safely 
with the Ango Eprom Eraser from 
Jaycar Electronics. The unit can erase up 
to nine 24-pin devices in around 40 
minutes.

The Ango Eprom Eraser uses a high 
intensity UV tube operating at 2540 
angstroms to ensure reliable chip 
erasure. This is mounted inside a 
moulded plastic case which prevents 
leakage of the UV light. A slide out 
drawer with a conductive foam pad 
accepts the EPROMs.

According to Jaycar, the tube life is 
rated at 3000 hours. The unit features 
mains operation, measures 80 x 217 x 
70mm (W X D x H) and retails for 
$79.50.

Jaycar Pty Ltd, PO Box 480, Auburn, 
NSW 2144. Phone (02) 643 2000.

4MB if required.
Also available from IRH components 

are the Bubble Memory Module series 
types FBM-M128TA and 
FBM-M128TC. The modules consist of a 
bubble memory device and peripheral 
linear ICs mounted on the same package. 
All the components use TTL level I/O.

IRH Components, 53 Garema Circuit, 
Kingsgrove, NSW 2208. Phone (02) 
750 6444.
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ELECTRONICS GALORE BARGAI NS™ ER
‘OPEN SESAME’ TO A 1OO1 STUPENDOUS BARGAINS FOR CALLERS

JVC Battery Charger/

LAST CLEARANCE OF 
TECCOR DEVICES

Prices below Trade

Power Supply
Combined battery charger and Tully regulated 
power supply unit
(Model AA-P41EA)
Input: 240VAC 50Hz
Output: 12VDC2.3A
Has built in over-charge prevention and 
automatic change over from nicad to 
power supply.
Ideal for use as a computer 
power supply

SCR 

SCR

SCR 

SCR 

Triac 

Triac
Triac

EC106A1 

04015H

S4020L

T1O601
Q4025H 

04001L
06025H

100v
400v

200v

200v
400v

400v
600v

6A
15A

20A

4A
25A

1.6A
25A

Sensitive Gate 

Non Sens Gate 

Non Sens Gate 

Sensitive Gate 

Gated Triac 

Gated Triac 

Gated Triac

T0220 $1.00
%' stud $2.00
T0220

T022O
$1.25 
$1.00

%" Stud... $3.00
T0220 $1.00

1/2 
STUD

%" Stud ... $3.50
TO-220AB . 

THERMOTAB

CLEARANCE OF BRAND NEW

onlyA„
All brand new and cartoned with instruction book. f 1
Normally around $150 but from us a silly

plus P&P 
certified 
post $8.00

UNUSED TOP GRADE 
COMPUTER ELECTRO’S
SPRAGUE & PHILIPS types . . .

Money SaversMicroswitch Barg
Top quality Cherry brand.
15A/250VAC rating. Nor­
mally open contact with 
lever.

only 65c 
10 for $5.50
150 ohm/25W Wire 
Wound Rheostat
Going at absolutely 
giveaway prices for 
New Year. Ceramic 
body. W shaft Perfect 
for speaker 
attenuators, pow^- « 
supplies etc. (VAj

SUPERIOR SINGLE 
STRAND HOOK-UP WIRE 
300 metres of 
3-way FLAT RIB­
BON CABLE in 
Yellow, Green & 
Orange, PVC
covered, rating w 6QA 
1000 Volts. ONLY per Roll

10,000mfd 40v

$6

$3
$6

SPPAGUE 
COM PULYTIC i 

320Pv

I4OO0-4ODC, 
7947 L 45O2Í

in U$A|

$ 6.50 
$ 5.50 
$ 9.00 
$13.00 
$19.00 
$15.00

25v 
40v 
30v 
25v
15v

14,000
14,000
39,000
47,000

120,000

mfd 
mfd 
mfd 
mfd 
mfd

The Ultimate 
joystick for 
the VIC-20 
and Atari

A14A Glass 
Diodes 100V 1 A 
10for$1
A15A Glass 
Diodes 100A 3AÍ 
10 for $1.50 i
IN91 4 (IN4148) i
Diodes 
100 for $2.50 
IN4004 Diodes
50 for $2.50 I 
BC548 Transistors 
10 for $1.40
8C549 Transistors 
10 for 90c
BC 559 T ransistors 
10 for 90c
BC547 Transistors 
10 for 90c
BC557 Transistors 
10 for 90c
BC332 Transistors 
10 for 90c
BC109/BC337 
Transistors 
10 of each (20) 
$3.00
TIP29B Transistors 
10 for $3.50 
4001A CMOS 
10 for $1.50 t 
4020A CMOSfl 
10for$2.50<l
Crystal 6MHz 
$2.50 each
Crystal 32.768 
Clock Xtal 
$1.25
Crystal 
4433.619KHz 
Colorburst 
$2.00

The incredible 
Pointmaster is truly the 
finest Joystick on the 
market and will add 
incredibly to your^ 
enjoyment of video^ 

computer games. ■ 
Just look: 
• High speed 

thumb trigger 
Unique nano grip 
(as on actual aircraft) 
Self centring .

Long 150cm cord. $32.95
300V/150A Stud

BARGAIN PA
Component Pacs. 1 Vakg’s of useful 1 components, including switches, 
capacitors, slide pots, relays, tagstrips 
resistors etc. Worth at least $20. 
Yours for only.

Fuse Pacs. 50 assorted 3A& 2AG 
glass fuses in fast-acting & slow blow, 
all useful values. Normally 25C each.., 
Our special price only

$6

Relay Pac. 30 assorted types from 
12 to 48 volts. Cradle, mini and 
mercury wetted etc. $60 value for 
only $10. Limited stocks.. only 
Rush your order NOW.

Disk Ceramic Pac. 60 assorted 
values. From 10pf to .1 uF. 100 to 
630V. Here’s value for money...
$6 value for only

$10

-CO-

co

Rectifiers belowi , o 
wholesale
Astounding savings 
on these 300V 
rectifiers. 300V 
forward or reverse 
voltage (please 
specify). All brand 

stock.

CM
Polyester Capacitor Pac.
60 assorted types from .001 uF to 
,22uF. 100V. Only

fe e
50

ELECTRONICS PTY LTD

2764 8Kx8 EPROM was 
$13.00 now $8.00 
6116-P3 1 50nS Static RAM 
iwas $9.95 now $5.50______

Miniature 4 Jones’ 
connectors
8 way plug with top entry cover 
plus 8 way chassis socket with bracket. 
Very difficult connector to find
at this price.

only $2.00 pr

2500uF/63VElna 
Electros at V3 
Normal Cost
63mm High (inccon­
nector x 35mm wide. 
Can type with mount­
ing clip. Going for a 
song!!

$1.75 10up$L50l

Electrolytic Pac. 55 assorted high 
grade electros. Radial and Axial types. 
2.2uF to 470uF. 10 to 25V. $10 value 
for only

1% Resistor Pac. High grade 
Takman ’A watt type. 300 mixed types 
that would normally cost you around 
$22, but for only a measly:

Connector Lead Pac. Look what you 
get here. Talk about value...
1 x 5 pin DIN plug to 4 x 6.5mm 
Mono Plugs.
1 ditto to 1 x 3.5mm plug
2 x 6.5mm line socket to 1 x 6.5mm 
stereo plug
1 x 3.5mm plug to 1 x RCA Line 
Socket.
Monolithic Cap Pac. Now here's 
value. Mini Bypass caps 
manufactured by Emcon USA 
50 assorted from 12pf to 270 pf 100V. 
In radial and axial. Worth at least $15. 
Our special price.

$5

« $8

164-166 Redfern Street, 
Redfern, NSW 2016.
Phone (02) 699 5922, 

699 691Z
Mail Orders to:
PO Box 229 Redfern NSW 
2016

Mail Charges: Trading Hours:
$5.00-$9.99...............$3.50 Mon-Fri 9am-5.30pm
$10.00-$24.99 ..........$4.00 Thurs....................9am-7pm
$25.00-$44.99 ......... $6.00 Saturday.................9-12pm
$50.00-$99.99..........$7.00 Note: We accept Bankcard
$100 and over..........$8.00 and American Express.
Large and overweight However we cannot pro­
items sent Skyroad Freight vide quantity discounts 
Forward

on credit card 
purchases or account 
orders. Minimum for 
account orders is 
$50.00. Minimum 
order is $10.00 
exclusive of postage 
and packing.

All prices include sales tax.



MASTER 
THE 

DARK ARTS
With Heimann

Far Infra-Red Detectors

These devices are Pyro-Electric cells with built 
in Mosfet Pre-Amplifiers and single or differential 
elements for maximum background rejection.

These detectors are used as human body heat 
sensors for security systems, temperature measure­
ment, flame detectors, locating overheated wiring 
and equipment and many other unusual and exciting 
applications.

We have excellent engineering bulletins which 
show typical circuits for these versatile, economical 
devices.

Promo rk 
Electronic/^

(inc N.S.W.)

SYDNEY MELBOURNE TOLL FREE 
02-439 6477 03-878 1255 008-22 6226

New Products...
VHF marine transceiver

◄ JUST RELEASED by Dick Smith 
Electronics, this hand-held VHF marine 
transceiver features diode programming 
for frequency selection without the need 
of additional crystals. The D 1404 covers 
the marine frequency band from 
156MHz to 162MHz, has switchable 
0.5W/2.5W output power and comes 
complete with a NiCd battery. For 
further information, contact your 
nearest Dick Smith store.

LMC669 CMOS 
auto-zero circuit

National Semiconductor has 
introduced an auto zero circuit that 
automatically and continuously corrects 
the offset voltage of an operational 
amplifier or any other linear circuitry.

The LMC669 is intended for designers 
who need more precision than they 
normally get out of an op amp. It is 
available in two versions. The 8-pin 
package is a stripped-down circuit while 
the 16-pin version offers extra features 
such as a reset mode, start-up circuitry 
and precision comparator functions.

National Semiconductor (Aust) Pty 
Ltd, 23 Cleg St, Artarmon, NSW 2064. 
Phone (02) 439 6455.

Sealed batteries from Chloride
Chloride has launched a compre­

hensive range of rechargeable batteries 
using RE (recombination electrolyte) 
technology. The new Exide Powerstore 
batteries provide primary or standby 
power in neat, clean packages that 
resemble building blocks more than they 
do rechargeable batteries.

Indeed, the Powerstore batteries can 
be treated like building blocks. 
Containing no free electrolyte, the 
batteries can be stacked side or end on, or 
even upside down if necessary. There is 
no gassing on charging, no water loss and 
no need for topping up.

Ten batteries comprise the Powerstore 
range and deliver voltages ranging from 
2V at 5.8Ah to 12V at 240Ah. The 
batteries are ideal for portable equipment 
and as standby power packs in com­
puters, cash registers, security alarms, 
and telecommunications.

Chloride Systems Division, 55 Bryant 
St, Padstow, NSW 2211.
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New 
rack 
system
Autotron Australia 
have released a new 
concept in 19-inch 
racking systems 
called Zip-Rack. 
Based on an ex­
clusive aluminium 
extrusion together 
with specially tool­
ed interlocking 
plastic corner 
pieces, Zip Rack is 
supplied in kit form 
with all necessary 
items for frame 
assembly.

These include blank panels, recessed bins, floor and bench 
mounting brackets, Eurocard bins and cassettes, PCB card 
panels, dust covers, cable support bars and roller castors.

Zip-Rack is available in two standard depths, 358mm and 
500mm, and five standard rack heights. The entire Zip-Rack 
system has been designed and manufactured in Australia.

Zip-Rack frames can be supplied unanodised which 
enables end users to anodise to their own colour choice or to 
use an alternative finish. Further product information is 
available from Autotron Australia, PO Box 202, Glen 
Waverley, 3150. Phone (03) 763 6423.

A consumer version of the Zip-Rack range will be 
available in three sizes from all Jaycar Electronics stores. See 
advertisement on page 14.

SEE THE 
LIGHT
With Heimann

Light Dependent Resistors

The Exide Powerhouse batteries are ideal for portable equipment.
These highly sensitive detectors feature broad 
spectral response, wide resistance change and very 
low power dissipation. These unique features make 
them suitable for a wide range of applications in 
street lamp switching, dimmers, exposure meters, 
active filters and volume controls. A wide range of 
encapsulations is available to suit industrial and 
commercial use.
Comprehensive data is available now.

o 

Promo rk 
Electronic/^ 

(inc N.S.W.)

SYDNEY MELBOURNE TOLL FREE 
02-439 6477 03-878 1 255 008-22 6226
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Obituary to 
Bill Moore, VK2HZ
We// known radio amateur William (Bill) McInnes 
Moore, VK2HZ, passed away at his Springwood 
home on March 28, 1985. For many years, his 
amateur radio notes were a part of this 
magazine.

by PHILIP WATSON Bill Moore, VK2HZ.

Older readers will remember Bill as the 
amateur notes contributor to the fore­
runners of this magazine; “Wireless 
Weekly”, “Radio and Hobbies”, and 
“Radio Television and Hobbies”. In the 
latter years these appeared under the 
heading “Amateur Bands with Bill 
Moore”. It was a long association, 
commencing in 1933 and, with the 
exception of the war years, continuing 
until 1963.

Bill was born in 1911 at Crows Nest, 
NSW, the eldest of three children. He 
was educated at the Suspension Bridge 
Primary School, and a junior technical 
school where he obtained his 
Intermediate Certificate. A tertiary 
education had been planned but his 
father’s death when Bill was 19 meant 
that he became the sole support of his 
mother, brother, and sister.

Having obtained his Junior Technical 
School Certificate he joined 
Metropolitan Water Sewerage & 
Drainage Board as an apprentice fitter 
and turner. He remained with the Board 
until he retired, 42 years later, as Chief 
Inspector, Testing and Inspection.

During his early teens Bill developed 
an avid interest in the then relatively 
new technology of wireless and in 1929, 
he joined the Wireless Institute of 
Australia. He obtained his amateur 
licence in July 1931 and in 1934 was 
elected federal president of the WIA, a 
position he held until 1938.

This interest in radio, which started 
purely as a hobby, was to assume a major 
importance in the years ahead. It not 
only aided him in his primary career — 
he conducted radio communication 
experiments for the Board in 1936 — but 
became the basis of his career in the 
RAAF with thé outbreak of war.

Bill was a typical old-school amateur, 
brought up in an era when specialised 
amateur components were scarce and 
expensive, and the money to buy them 
even more limited. So Bill, along with 

most of his contemporaries, learned to 
improvise and make do with whatever 
was available. Little did anyone realise 
the role this hard won experience was to 
play in the nation’s war effort.

In 1934 Bill met Doreen Ashton at a 
social gathering at Wollongong. Fifteen 
months later, on April 13, 1935, they 
were married at St Michael’s Church, 
Wollongong. Bill and Doreen would 
have celebrated their 50th wedding 
anniversary just 10 days after his death. 
Their son John was born in August, 
1936.

In 1938 Bill joined the RAAF 
Wireless Reserve. On the outbreak of 
war on September 3, 1939 he was called 
up, and commenced duties on September 
6, as an aircrew wireless operator. He 
embarked for Singapore on August 10, 
1940 where he was attached to No. 8 
Squadron in Northern Malaya. Early in 
1941 he was seconded to the Royal Air 
Force and attached to their pioneering 
radar installation and maintenance unit.

Bill was responsible for the erection of 
radar stations throughout Northern 
Malaya. In April 1941 he was 
commissioned as a Pilot Officer and, in 
October, promoted to Flying Officer. As 
the Japanese advanced, he was 
responsible for destroying the radar 
stations he had installed. Still attached to 
the RAF, he was evacuated from 
Singapore to Java in February 1942. He 
was captured in March and held for 
three-and-a-half years in eight different 
prisoner-of-war camps. He returned 
home on September 30, 1945.

But it was while he was a prisoner of 
war that Bill’s technical expertise and 
courage were to be fully demonstrated. 
Bill’s exploits have been mentioned in a 
number of books covering the Singapore 
campaign and the Java prisoner of war 
camps. Typical is a quotation from “Saga 
of Achievement”, by Group Captain D. 
R. Hall (retired).

“In March, 1942, all Air Force 

personnel remaining in Southern Java 
were assembled at Tasik aerodrome, 
prior to being moved as prisoners of war 
to barracks in Batavia. Flying Officer 
W. M. Moore, an RAAF radar officer, 
removed some command receiving 
equipment from Kittyhawk aircraft, a 
number of which were scattered about 
the aerodrome, either in a new or 
crashed condition. This receiving 
equipment was then smuggled into the 
camp in Batavia, where it was modified 
for operation from torch batteries.

“The radio was concealed in a hole in 
the floor of the barracks, formed by 
removing two tiles and excavating earth 
and replacing the tiles in position to give 
the impression of an undisturbed floor. 
While operating the set after dark, a tile 
was removed and an aerial was run up 
and connected to a wire strung across the 
room and used to support a mosquito 
net.

“Headphones were removed from the 
hole and Moore received the news 
bulletins from All India Radio, Delhi. 
Later, bulletins were received from the 
ABC and the BBC. Next morning the 
news bulletins were passed to a senior 
officer, who secretly disseminated the 
news to other prisoners of war.

“When batteries became scarce, small 
transformers were manufactured and the 
unit was rebuilt to fit into the bottom of 
two standard issue water bottles. A false 
bottom was installed in each water bottle 
to allow four inches of water and space 
below for the parts of the radio. This 
radio was used for 18 months, carried 
from camp to camp, and survived 
numerous searches by Japanese guards.

“In 1944 all water bottles held by 
prisoners of war were seized by the 
Japanese for use by native troops, so a 
new place of concealment had to be 
found for the radio. The final receiver 
was built into the heels of a pair of 
wooden clogs, which were standard 
footwear for prisoners of war. It was 
with this receiver that news was received
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of the atomic bomb and the capitulation 
of the Japanese.”

This was not only an extremely 
ingenious operation; it was also a very 
dangerous one. The Japanese would 
have taken less than kindly to the 
exercise and, had it been discovered, 
punishment would almost certainly have 
been severe. For this ingenious and 
couragous action Bill earned a “Mention 
in Despatches” and received on Oakleaf 
Emblem.

After the war Bill slipped quietly back 
into civilian life, resuming his job with 
the Water Board, his amateur activities, 
and his role as amateur correspondent 
for “Radio and Hobbies”. Bill and 
Doreen had two more children; a 
daughter Lucile born in 1946 but who 
survived only a few days, and Bill born in 
1949.

He continued to be actively interested 
in the WIA and was state president of 
the NSW Division for 1947 and 1948. In 
1958 he was instrumental in forming the 
Blue Mountains Branch of the WIA and 
was secretary for its first decade and 
president for another four years until 
1972.

Bill was a cheerful, quiet, unassuming 
bloke. Significantly, very few people 
outside his family and immediate friends 
knew of his colourful exploits as a POW; 
he was content to simply pick up where 
he had left off. While his original 
amateur interest had been on the HF 
bands he moved with the times and 
became a keen VHF operator, 
particularly on six metres. His quiet 
voice was instantly recognisable, and he 
was always ready to offer a word of 
advice or encouragement to those who 
needed it.

He was an active member of Legacy, 
and assisted many war widows through 
financial and personal crises over the 
years. He also played an active role in the 
local RSL sub-branch and, first as 
treasurer and then as president, helped 
pull it through a period of crisis.

And so, while it is primarily as an 
amateur that readers of this magazine 
will remember Bill, we should also think 
of him as a devoted family man, a brave 
soldier, and a community-minded 
individual ever ready to help those less 
fortunate than himself. Bill wouldn’t 
have put it that way, but that is how 
others saw him.

Both amateur radio, and the 
community at large are the poorer for 
Bill’s passing. He is survived by his wife 
Doreen, his brother John, and his sons 
John and Bill, to whom we extend our 
sincere sympathy. (PGW)

(Much of the above material, 
particularly the facts and dates of Bill’s 
war service, were kindly supplied by his 
sons John and Bill, which we gratefully 
acknowledge.) ®

JA YEAR 
20% OPP

EVERYTHING 

SALE
Thais right! A last minute frantic sale before June stocktake, 
/ou can take 20% off the current price of every item (even 
current June Specials in this magazine), but ONLY until:

Sorry! No deposits and no back-orders. 
Normal post and packing charges apply.

- remember, 20% off EVERYTHING!
Jash, Bankcard, American Express, Visa or Mastercard.

Orders to: P.O. Box 480, AUBURN 2144
OR any Jaycar store!

ONLY WHILE STOCKS LAST
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Electronics Australia reviews

The Daisywriter 
computer printer
For most computer applications there are only 
two choices of printer: Dot-matrix for speed and 
graphic capability or Daisywheel for letter quality. 
The Daisywriter reviewed here blurs that simple 
generalisation by being able to produce graphics 
output and by being quite fast, especially on 
columnar data.

by LEO SIMPSON

While there are now a number of 
relatively cheap Daisywheel printers on 
the market, the person or business who is 
interested in a new printer should 
consider those higher up the scale before 
making a purchase. One such printer 
which deserves consideration is the 
Daisywriter, made by the US firm, 
Computers International Inc. It offers 
the letter quality printout of a typical 
Daisywheel printer but incorporates 
many additional features to justify its 
higher price.

Certainly, it is quite an imposing unit 
compared to lower-priced Daisywheel 
and Dot-matrix printers. It is quite heavy 
too. Overall dimensions are 614mm 
wide, including the platen knobs, 374mm 
deep, not including the protruding data 
plug, and 260mm high with the standard 
single sheet plastic support. If a sheet 
feeder, is used, it becomes more bulky 
again. Weight is 16kg.

The unit has a rugged but stylish 
plastic case in what now appears to be 
the mandatory off-white colour used by 
the IBM PC. If you’re going to use this 
printer right next to an IBM though, you 
will need a large desk.

The basic printer mechanism is the 
same as used in the Brother HR-1 printer 
and EM-2 electronic typewriter. One of 
the interesting features of the 
mechanism is the linear induction motor 
used to propel the print-wheel and ribbon 
cartridge assembly along the platen. The 
linear motor consists of a fixed heavy 
steel rectangular section bar with a series 

of tiny slots milled across its underside. A 
coil assembly, supported underneath the 
bar and attached to the printer head and 
ribbon carrier assembly, induces the 
travelling field into the bar. Power to the 
linear motor, printwheel motor and 
solenoid are carried via two flexible

How a Daisywheel 
printer works

For those not familiar with this 
sort of printer, they are similar in 
principle to the children’s 
typewriters of many years ago. 
These had a printwheel containing 
all the characters. It was rotated by 
hand until the appropriate character 
was in place and then a single lever 
was struck to print it. The modern 
Daisywheel is about 75mm in 
diameter and has up to 96 “petals”, 
each carrying one print character. It 
is rapidly rotated to select each 
character in accordance with the 
standard ASCII (American National 
Standard Code for Information 
Interchange) code. When each 
character is in position, a solenoid- 
driven hammer thumps the petal 
and ribbon onto the paper, printing 
it out.

The petals are rather fragile and 
easily broken off so a recent 
refinement in the Daisywriter model 
under review is the printwheel 
cassette which protects the wheel 
from damage during handling. 

printed circuit cables.
Two user features which are sure to 

appeal are the fact that it uses the same 
ribbon cartridge as the IBM Selectric 
typewriter (which should always be 
readily available) and the easily loaded 
print-wheel which is protected in an 
integral see-through plastic cassette. 
Changing print-wheels while partway 
through a print-run is dead easy: just lift 
the plastic top-cover of the printer, press 
a grey lever near the print solenoid and 
the printwheel is simply lifted out. Drop 
the new wheel in, push the lever back, 
lower the top-cover and printing can 
resume. It can all take place in a few 
seconds.

The 96-character print-wheels are 
available in 25 languages and 25 font 
styles with printing pitch (dependent on 
the selected wheel) of 10, 12 or 15 
characters to the inch. The print-wheels 
are rated for a minimum of 25 million 
impressions. That is equivalent to about 
4000 1000-word documents.

The reason that the Daisywriter is 
claimed to have such a high print 
throughput is that it has no less than 
four Z-80 microprocessors. Three of 
these are used to control the page 
movement, to allow the machine to 
perform vector and dot graphics, since it 
can print 120 dots per inch (dpi) 
horizontally and 48 dpi vertically. The 
fourth processor is used to look ahead at 
data in the buffer, to anticipate white 
space, such as margins, tab stops, extra 
line spacing and so on. When these 
occur, the printer accelerates through 
the empty space, at an effective speed of 
200cps, resulting in a significant increase 
in printing speed.

Printer buffer
The incorporation of a printer buffer 

also increases the printing speed, as well 
as freeing single-task computers such as 
the IBM PC for other jobs while printing 
is in progress. The maximum buffer 
capacity for the Daisywriter is 48K 
which sounds like a lot but long reports 
or articles can soon gobble it up. For 
example, the article on the Bridge
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The Daisywheel printer offers a wide range of features, including subscript and superscript 
commands, bold or shadow printing and underlining. It is good value for money.

Adaptor on page 86 of this issue is about 
2800 words and occupied just over 15K 
as a Wordstar file. On that basis, a 9500 
word report would just about fill the 
buffer. Still, the Daisywriter would take 
about three-quarters of an hour to print 
out such a report. This is a long time for 
the computer to be tied up, which would 
be the case if the machine did not have 
such a large buffer.

However, the printer buffer.does not 
always allow you to go on with other 
tasks. The problem is the noise of the 
printer itself, although this is not out of 
the ordinary as far as Daisywheel 
machines go. The first time I printed out 
a file and almost immediately got the 
message on screen telling me that as far 
as the computer was concerned, printing 
was finished. I thought, “beauty, I can 
get on with something else.” But with the 
printer still belting through the text 
which had been loaded with such 
alacrity into its buffer, I could hardly 
hear myself think. I could not use the 
computer effectively. To make really 
effective use of the printer buffer, you 
would have to install the printer in 
another room or in a noise-proof 
enclosure.

It is also possible to reprint the 
contents of the printer buffer, using 
either a routine involving the Ready/Test 
and Top-of-Form buttons on the control 
panel or under software control. The 
buffer can be automatically reprinted up 
to 255 times under software control, 
which could be a handy feature where 
multiple original copies of documents are 
required.

The Daisywriter has a variety of 

hardware and software settings. Controls 
on the front panel let the user select 
default settings for line spacing, page 
length (up to 109 lines) and pitch (10, 12 
or 15, to suit the selected print-wheel).

By way of explanation, default settings 
are those employed by the printer unless 
instructed under software control to do 
otherwise. For example, under software 
control, it is possible to set page length 
up to 255 lines.

In addition, 24 DIP switches, hidden 
behind a small door, give the user control 
over a host of parameters. The switches 
select for continuous or single sheet feed 
paper, six or eight lines per inch, 16 
different languages, baud rate, printer 
interface, auto line feed and eight 
different protocols. These allow the unit 
to emulate printers by NEC, Diablo, 
Qume, Centronics and IBM, as well as 
three different Daisywriter protocols.

The Daisywriter has subscript and 
superscript commands, as well as 
underlining, bold or shadow printing, 
and selection of black or red ribbon. Of 
course, to use these features your word­
processing program must either already 
be capable of doing these by expecting an 
appropriate printer emulation provided 
by the Daisywriter, or by having the 
appropriate routines “patched in”.

Most printers have only one interface, 
either serial or parallel, with one 
alternative interface usually available as 
an option. The Daisy writer is fitted with 
four: Centronics eight-bit parallel, 
IEEE-488, RS-232C and 20mA current 
loop. For the serial modes, bit rates are 
automatically selected from 50 to 19,200 

baud, or selectable by front panel DIP 
switch or software.
Speed

The makers of Daisywriter point out 
that specs for printer speed in characters 
per second (cps) do not necessarily bear 
any relationship to actual throughput. 
On short documents I found the 
Daisywriter was comparable in speed to 
some nominally much faster dot-matrix 
printers, as it was when printing 
columnar data such as the table and spec 
panel of the Bridge Adaptor article 
referred to earlier. In fact, the 
manufacturers state that on this sort of 
printout the effective throughput of the 
Daisywriter can be as high as 40 cps.

It was only on long documents that 
the Daisywriter was noticeably slower 
than a typical dot matrix unit, but even 
so it was reasonable, at about 20 cps.

While I did not try it, the Daisywriter 
can also be used to plot charts and 
graphs. It does this by using selected 
petals (such as the “full stop”) on the 
Daisywheel and by effectively moving 
the paper around to accomplish drawing. 
This would be very intriguing to watch 
but it would probably lead to premature 
wear on the selected Daisywheel petals.
Cut-sheet feeder

The Daisywheel has two optional- 
sheet feeders, one of which is suitable 
only for A4 or smaller paper sizes 
(Easifeed 230) or the other which is able 
to handle wide paper sizes (Easifeed 235). 
Both are available with a paper-out 
sensor. I tried the former model. I found 
it a little fiddly to set up as it has quite a 
lot of mechanical adjustments. Once set 
up though, using the helpful instruction 
booklet, it seemed to be quite reliable.

I should also note that the instruction 
book for the printer itself is very 
comprehensive and has helpful print 
exercises, plus good explanations of the 
error modes (indicated by a beeper) and 
control panel procedures. The section on 
the software commands is long and 
comprehensive.
Conclusion

The Daisywriter is an impressive 
product which would enable the best 
results to be obtained from most word­
processors. Its overall quality and range 
of features make it good value for 
money.

Price of the Daisywriter with 48K 
buffer, universal interface and interface 
cable (available to suit a large range of 
computers) is $ 1986 including sales tax. 
When supplied with the Easifeed 230 the 
price is $2220 or $2140 with the optional 
tractor feed mechanism.

For further information, contact PSI 
Daisywriter Products, 1-3 Atchison St, St 
Leonards, NSW 2065. Phone (02) 
439 8086. (L.D.S.)
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REVIEWS OF RECENT

Records & Tapes
CLASSICAL • POPULAR • SPECIAL INTEREST

RAVEL & CHAUSSON
Piano Trio in A Minor. Piano Trio in G 
Minor. Beaux Arts Trio. Philips Digital 
Disc 411-141/1.

The first thing about this record to 
strike one is the nice broad tone of the 
piano, unlike the usual sharpish sound of 
a French instrument — at any rate those 
of an earlier generation. The next thing 
is the digital range which is much too 
wide for chamber music. A normal 
fortissimo means a whispered pianissimo.

(Permit me here the aside that the 
latest compact discs are showing a 
peculiarity in their sales. The makers’ 
haste to establish a big market by putting 
out a torrent of mostly reprocessed issues 
has resulted in many new CD discs being 
offered by retailers at considerably less 
than the recommended price.) But back 
to the review.

The first movement of the Trio has 
hints of Ravel’s justifiedly popular 
quartet and also his Daphnis and Chloe 
which was composed soon after. But the 
Trio is a mature work built on a strong 
formal chassis. Yet with all its many 
merits I do not find it among one of 
Ravel’s most attractive compositions. 
The second movement is dainty with a 
strangely lurching gait strongly 
reminiscent of one of the movements in 
Daphnis and Chloe. Uneven bar lines are 
much in evidence.

Everywhere the piano is dominant 
often too much so. It is not until the 
third movement that the pianist’s low 
notes start to disappear into silence with 
the cello following it. The music is an 
adaption of a Malayan poem ingeniously 
transcribed. And here the round-noted 
piano shows up to full advantage. 
Towards the end of the movement with a 
normal dynamic gain setting there is 
much ear-stringing.

There are fountains of notes in the 
attractive, fast finale with the piano 
sometimes having things much too much 
its way.

The Chausson, composed a quarter of 
a century before the Ravel, reminds one 
of what happened to music in that 
comparatively short time. It reminds us 
that Chausson was strongly influenced 
by his teacher, Cesar Franck. The first 
movement is all very tuneful and 
elegant. The second is a dainty scherzo.

The third movement features a most 
beautiful cello solo though the piano 
again gets more than its full share of the 
production. Indeed the pianist adopts the 
air of a bully in some passages. But after 
many tries the music finally enters 
silence at the end of the movement.

The Finale follows, nicely flowing and 
fresh-minded. The piano again acts as 
soloist, leaving only scraps for the other 
players. Cyclic form — a la Franck is 
again dominant. By this time I had 
grown so fed up with the pianist that I 
felt inclined to tell him to shut-up. It is 
fitting that the picture on the record 
sleeve shows a gigantic piano keyboard 
with three tiny tail-suited musicians 
sitting on it. Throughout the trio the 
piano is either much too forwardly 
recorded or else played by an insensitive 
artist. I prefer to think the former. (J.R.)

WAGNER
Lohengrin. Complete opera. Peter 
Hofmann (tenor), Karen Armstrong 
(soprano) Leif Roar (baritone), Elizabeth 
Connell (mezzo-soprano) and others with 
the Bayreuth Festival Chorus and 
orchestra conducted by Woldemar 
Nelson. Five digitally recorded discs, 
CBS Masterworks 78503.

I like Lohengrin less than every other 
Wagnerian stage work except Rienzi. 
Wagner wrote it with an eye to instant 
popularity. He was at the time 
comfortably ensconced in a regular job 
in a provincial German opera house and 
decided he liked it that way. But his 
subconscious must have made him 

uncomfortable by recalling thoughts of 
work that remained to him in developing 
music drama, and facing up to the 
gigantic task of getting on with the 
architecture of The Ring.

Removal from his sinecure was 
urgent. That is the only plausible 
explanation for his dangerous friendship 
with the anarchist Bakunin which led to 
his flight from Germany to Switzerland 
to avoid arrest by German police. There 
he settled down to the composition of 
The Rhinegold, in which opera took an 
entirely new direction.

Lohengrin has a ridiculously 
sentimental story even by operatic 
standards. A knight in shining armour 
arrives in the nick of time to save a 
maiden in distress and after a romantic 
interlude is forced to desert her, to her 
dismay and death. During the evening he 
sings sentimental songs to a big bird and 
subdues two evil plotters before 
returning to his mysterious country of 
origin.

The opera is often tuneful but without 
true dramatic significance. The plot 
makes frequent references to the Holy 
Grail —- the cup or bowl out of which 
Christ drank at the Last Supper. Indeed 
the sugary prologue depicts the Grail’s 
descent to earth and its return to heaven. 
To Wagner’s atheistic mind it was like 
some large object that comes down to 
earth, arrives to the accompaniment of a 
couple of cymbal crashes and takes off 
again like a miraculous yo-yo.

This lip service to piety occurs often in 
the hypocritical course of the opera. All 
the ingredients of popularity are there, 
arias sprinkled throughout, an exciting 
prelude to the third act and a wedding 
march still used in Christian wedding 
ceremonies. To even as convinced a 
Wagnerian as myself it is much too 
much.

The present recording was made live 
in Baureuth in 1981 and the sound is 
good with only inconsiderable evidence 
of an audience’s presence. Orchestra and 
choir are fine and the balance admirable. 
There is also, alas, the too wide dynamic 
range of digital recording that makes 
“pps” inaudible and “ffs” unbearable.

The soloists are less rewarding. The 
heroine, Karen Armstrong emits a 
pump-like vibrato reminiscent of an 
Eastern European soprano and the 
tenor, Peter Hofmann, matches her in 
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unsteadiness of production. There are 
many audiences to whom the magic of 
Wagner’s name makes the work 
tolerable, but they need generosity to 
accommodate the poor standard of the 
soloists while still having the rest of the 
production first rate enough to 
compensate.

MOZART
Piano Concerto in B Flat Major, K. 450 
Piano Concerto in D Major, K. 451.
Murray Perahia (piano) with the English 
Chamber Orchestra CBS Masterworks 
Digital Disc D37824.

There is an alternative issue by 
Ashjenazy which differs widely in its 
reading. Each has its own attractions. 
That I prefer the Perahia should in no 
way effect your choice. To make things 
easier I recommend both.

Perahia gives a transfixing classical 
performance of both sonatas. In the K. 
450 Mozart frees the woodwind to give it 
its own important personality, though it 
is perhaps thematically ever so slightly 
inferior to its successor. Every bar of 
both concertos holds the attention. The 
relative importance of each performance 
is always questionable, the two differ so 
much from each other.

DEBUSSY & RAVEL
String Quartet in G Minor. String 
Quartet in F Major.
The Melos Quartet DGG Analog Disc 
2531 203.

This is an elegant beautifully balanced 
performance of both quartets. What I 
write about the Debussy, despite its 
superlatives, might well be suited to the 
Ravel.

The first movement of the Debussy is 
freely expressed but never gusty. The 
players’ firm tone is immaculately 
reproduced. It slows down the tiniest bit 
sentimentally in the middle but quite 
without banality. And the ensemble is 
everywhere beautifully balanced.

The ensuing movement with its sharp 
pizzicatos is delightfully crisp and the 
following violin legato melody is taken 
pianissimo, instead of self-assertingly 
forte. Its high pitch gives it the necessary 
delicious prominence. The players’ 
continuing unanimity proceeds 
uninterrupted. The rest of the work goes 
on in the same persuasive fashion. The 
listener need do nothing but relax and 
enjoy it.

A notable performance recorded in 
analog with a splendid dynamic range — 
full but never exaggerated, and exactly 
right for chamber music.

In the Ravel see above for the 
recording and performance. Do not 
judge the worth of this issue by the 
shortness of the notice. After having 
lauded its perfection what else is left to 
say?

“MESSIAH” ON CD
Handel, Messiah: Favourite choruses 
and arias. The Atlanta Symphony 
Orchestra and Chamber Chorus, with 
Layton James, harpsichord. Conducted 
by Robert Shaw. Telarc compact disc 
CD-80103. [From P. C. Stereo Pty Ltd, 
PO Box 272, Mt Gravatt, Qld 4122. 
Phone (07) 343 1612]

Although this review appears rather 
belatedly, I first heard this disc, very 
appropriately, on Easter Sunday, when 
the events that inspired it were fresh in 
mind.

Booklet notes point out that, circa 
1730/40, Handel’s fortunes had fallen to 
a low ebb in London, especially with the 
failure of the Composer’s Italian opera 
company. In consequence, he had turned 
to writing oratorios, in English, for stage 
rather than church presentation, using a 
mix of recitatives, arias, choruses and 
instrumental items.

“Messiah”, his ninth “commercial” 
oratorio, was written in just over three 
weeks and taken to Dublin for 
presentation, although Handel 
deliberately delayed the first 
performance for six months, anticipating 
(correctly) a build up in public interest. 
Dubliners received it with great 
enthusiasm, but it took 10 years or more 
before gaining popularity in London.

As originally conceived, “Messiah” 
called for 40 singers and 40 instruments 
but, over the years, the number of 
performers has risen, on occasions, to 
hundreds and even thousands, providing 
a devotional, if not a musical 
“spectacular”.

For this recording, Robert Shaw uses 
resources of more Handellian 
proportions, better able to provide clarity 
of sound: 40 instruments, organ and 60 
voices. Included are Karen Erickson and 
Syliva McNair (soprano). Alfreda

Kobert Sluin'
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ItkiM Symphony I fnliesini & Chamber Chorus 
I ¿niton fames. Iktrpsnfumt

Hodgson (contralto), Jon Humphrey 
(tenor) and Richard Stilwell (baritone) — 
all American singers of note.

Telarc indicates in the notes that the 
complete work is available on two-set 
CD and LP albums but this single disc 
contains 22 “favourite choruses and 
arias”, edited unobtrusively into a 
composite 60-minute performance that 
certainly captures the traditional spirit of 
the work.

Helpfully, the scripture texts which 
form the basis of each item are listed in 
the notes.

The sound quality is generally 
excellent, although with just a touch of 
edginess on some of the more complex 
vocal passages. But my hunch is that 
those who buy this disc will do so for the 
content rather than ultimate technical 
perfection. (W.N.W.)

TRUMPET 
CONCERTOS

Classical Trumpet Concertos. Ludwig 
Guttler, with the Neues Bachisches 
Collegium Musicum Leipzig, conducted 
by Max Pommer. Compact disc, 
Capriccio 10010 [From P. C. Stereo Pty 
Ltd, PO Box 272, Mt Gravatt, Qld 
4122. Phone (07) 343 16121

Digitally recorded in Leipzig in 1981, 
this recital was released last year on 
compact disc by Capriccio — a label 
relatively new to Australia. It carries 
trumpet concertos by Leopold Mozart, 
Johann Melchoir Molter, “Anonymous” 
(an unidentified contemporary) and 
Joseph Haydn.

Composed in 1762, Mozart’s 
“Concerto for trumpet, two Horns, 
Strings and Basso continuo in D-major” 
contains two movements totalling 
11'12". Consistent with trumpets and 
the baroque writing of the period, it is 
pitched almost entirely in the clarino 
(high) register, posing considerable 
difficulty for the soloist, even without 
the “singing” quality and specified slurs, 
which the work demands.
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UV MATERIALS
• Riston™ PCB
• 3M Scotchcal 
• 3M INT

UV PROCESSING 
EQUIPMENT 
KALEX LIGHT BOX 
• Autoreset Timer
• 2 Level Exposure 
e Timing Light
• Instant Light Up 
e Safety Micro Switch
• Exposure to 22in x Hin 

$435.00 + st
DELIVERED

KALEX “PORTU-VEE”
• UV Light Box 
e Fully Portable
• Exposure to 1Oin x 6in 

817500+st
DELIVERED

KALEX ETCH TANK 
e Two Compartment 
• Heater
• Recirculation 

(by Magnetic Pump)
• Two Level Rack 
e Lid

S59500+ st
DELIVERED

RISTON 3000 
PCB MATERIAL

40 Wallis Ave..
East Ivanhoe 3079
Telex AA 37678
MELTON 
(03) 497 3422

SIZE SINGLE DOUBLE
INCHES SIDED SIDED
36 X 24 49.50 62.70
24 X 18 24.75 33.00
18 X 12 13.75 17.60
12 X 12 8.80 11.80
12 X 6 6.00 6.45

plus sales tax if applicable.

ALEX
ELECTRONIC COMPONENTS & ACCESSORIES 

• SPECIALIST SCHOOL SUPPLIERS

Records & Tapes
“Concerto for Trumpet, Violin, 

Strings and Basso continue in E-flat 
major” (12' 30") has three movements: 
allegro, andante, allegro. While the 
composer is unknown, it typifies various 
mid 18th century compositions and, 
presumably in Guttler’s view, “proceeds 
with good breeding and charm.”

Molter’s “Concerto No. 1 for 
Trumpet, Strings, and Basso continuo in 
D-major” (9' 13") also has three 
movements and would appear to have 
been composed in the mid 1740s, 
following the composer’s return to 
Mannheim from Rome. Certainly, the 
Italian influence is evident.

As distinct from the three earlier 
concertos, Haydn’s “Concerto for 
Trumpet and Orchestra in E-flat Major” 
(15' 12") took advantage of Weidinger’s 
then new and improved trumpet, with its 
extended useable range, particularly in 
the lower register. With it came the 
demand and the opportunity for playing 
skills of quite a different kind: nimbleness 
and, as in the Adagio, the opportunity to

MORE OLD/NEW JAZZ
The Legendary Jazzmen, Vol. 4. 
Digitally re-mastered stereo and 
simulated stereo LP, double album. RCA 
VJL-20425.

Such has been the reception accorded 
the earlier three volumes in the 
“Legendary Jazzmen” series, that RCA 
have now released volume 4, a double­
album set. And it certainly doesn’t let the 
series down, despite the mounting 
problem of locating further suitable (and 
available) originals from the archives and 
from private record collections.

As with the earlier re-mastered old- 
time jazz recordings, reviewed in these 
columns during the past few months, the 
man responsible for the technical — and 
musical — resurrection of this latest set 
is broadcaster and recording engineer 
Robert Parker. With the aid of a 
Packburn de-noiser to get rid of surface 
clicks, skilful panel work to recapture the 
original dynamic range, a reverb unit, an 
Orban Parasound stereo synthesiser and 
a Sony digital recorder, he creates a new 
master and recordings which would' 
almost certainly sound far better than 
even pristine pressings of the day.

And they are startlingly good. “Sugar” 
(side 3, track 1) featuring Adrian Rollini 
on sax, was recorded in 1927 but it 
certainly doesn’t sound that way; and 
much the same remark applies to other 
tracks from the same era.

For orderly presentation, the contents 

convey real emotion.
Curiously, the work was neglected 

after Haydn’s death but was revived by 
the noted British trumpeter George 
Eskdale in the late 1920s. A version for 
the modern valve trumpet has become 
one of the most popular works ever for a 
brass instrument. It certainly provides a 
fitting — and a welcome — climax after 
the earlier emphasis on clarino baroque.

Ludwig Gutler, by the way, is 
currently professor at the Academy of 
Music in Dresden, has travelled as soloist 
with the Bach Orchestra and the Berlin 
Chamber Orchestra and, since 1969, has 
been resident trumpet soloist with the 
Dresden Philharmonic.

Manufactured by Sanyo in Japan, the 
recording itself provides clean, well 
balanced sound, with the trumpet always 
in the spotlight. It is not — nor should it 
be — an audio spectacular but it will 
appeal to those partial to small or 
chamber groups and, of course, to 
anyone interested in solo orchestral 
trumpet. (W.N.W.) 

of the volume, amounting to 30 tracks in 
all, are arranged and presented under 
four headings: The Brass, The Reeds, 
The Rhythm and The Arrangers.

About half the tracks come from ’78s 
from the late ’20s and ’30s, with the odd 
tape in stereo from the ’60s. Others in 
between are from unidentified originals 
but all have had the “Parker” treatment, 
ensuring a surprising consistency in 
balance from track to track.

The personnel involved are listed for 
each item; in addition, there are 
biographies and, in most cases, pictures 
of the featured artists. With so many 
tracks, it is not practical to list the titles 
but few would be likely to question the 
joint judgment of recordist Robert 
Parker and producer Ron Wills.

Well worth the purchase price if 
you’re into jazz! (W.N.W.).
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COUNTRY GOSPEL
Justacloser walk. Alan Hawking. 
Stereo LP album, RCA Victor 
VPL1-0473.

With hisbrother Russell, since 
deceased, Alan Hawking made his debut 
on disc in 1955, featuring the Hawking 
Brothers. About the same time, he was a 
member of the “Trailblazers”, an early 
Melbourne concert group. Since then, he 
has performed at venues ranging from 
the Sydney Opera to the Grand Ole Opry 
(USA), has toured with top-line 
American artists, and twice represented 
Australia at the International Show of 
the American Country Music 
Association at Nashville.

As might be expected, this whole 
album is presented in simple, relaxed, 
country style, with lead vocal, harmony, 
drums, bass, guitars, harp and banjo.

What is surprising is that, apart from 
some high harmony by Jane Hawking on 
one track, everything from the

ROCK DEVOTIONAL
MetroBand Live. Directed By Thurlow 
Spurr. Stereo LP album, Light LS-5842. 
(From Word Records Aust, 18-26 
Canterbury Rd, Heathmont, Vic 3135. 
Phone (03) 729 3777).

Whatever other claims to fame the 
MetroChurch (Edmond, Oklahoma, 
USA) may have, they can certainly be 
proud of the church band, featured on 
this album. “It is equally at home”, says 
the jacket, “playing Count Basie style Big 
Band, Pete Fountain New Orleans 
Dixieland, or a reasonable facsimile of a 
Salvation Army street band.”

In this “live” concert performance, 
they set out in a very professional 
manner to demonstrate that the claim is 
justified. Listening to the solos in a 
couple of the tracks, I was reminded of a 
Sydney jazz trumpeter friend who 

arrangements to the vocals and 
instrumental support was provided by 
Alan Hawking himself, using multi­
recording.

There are 12 tracks, all with Gospel 
themes well known on the C&W scene: 
Just a Closer Walk — It Is No Secret — 
The Three Bells — One Day at a Time 
— The Old Rugged Cross — Amazing 
Grace (instrumental) — How Great 
Thou Art — Just For Today — Scarlet 
Ribbons — In His Hands — Where I’m 
Going — Gospel Train (instrumental).

The whole presentation is notably 
tuneful and restful, with excellent 
diction and with a lot of potential appeal 
to anyone who just likes to relax and 
listen to this sort of middle-age Gospel 
music. Even if you do doze a little, the 
final track “Gospel Train” will wake you 
up again with a spot of very adept one- 
man blue-grass rhythm.

The technical quality is good and I’d 
be surprised if Alan Hawking didn’t 
make quite a few new friends with this 
one. (W.N.W.) 

explained to me one day that: “you lose 
your job if anyone, during your solo, gets 
to recognise the melody!”

In a wide variety of arrangements, 
some by members of the band, they 
present eleven tracks based mainly on 
traditional hymns:

I Go to the Rock — Leaning on the 
Everlasting Arms — He Lives — Jesus 
Saves — We Will Stand — When the 
Roll is Called up Yonder — There is 
Power — When We All Get to Heaven 
— Love Lifted Me — Victory in Jesus — 
Jesus Medley.

The sound quality is excellent and the 
album should appeal strongly to anyone 
interested in orchestral gospel 
arrangements. I’m not quite so sure 
about the elderly lady whom the 
compere imagines might be discovered, 
late at night, enjoying these grand old 
hymns of the church. Unless she’s been 
raised on a diet of big band dixieland, she 
mightn’t even recognise some of them!

But, for what it is, it’s good (W.N.W.)

“BIG BAND” GOSPEL
Straight Ahead. Amy Grant. Stereo LP 
album, Myrrh SPCN-7-01-675706-4. 
[From Word records Aust, 18-26 
Canterbury Rd, Heathmont, Vic 3135. 
Phone (03) 729 3777.J

This is very much an album for the 
“now” generation, or at least for that 
section of it that’s turned on by the 
sound of Gospel rock music. One 
generation on, and churchgoers tend to 
be less enamoured by rock rhythm,

"SOWHAT’S 
NEW IN 

CRS?"
..THE ANSWER IS 

IN THE PALM 
OF YOUR HAND

Now you don’t 
have to leave your 
communications behind 
when you leave your 
vehicle. The ICOM IC-40 
is a compact 40 channel 
UHF CRS field proven 
hand held, with optional

4
3 Watts output power, 
.jthe same as many 

mobile radios. 
The IC-40 is 
perfect for 
jobs on the 
land, water 
or business.

Contact your 
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a demonstration 
of the most 
advanced CRS 
portable 
available in 
Australia.

Please post to:

ICOM AUSTRALIA PTY. LTD.
7 DUKE STREET WINDSOR 3182. 
VICTORIA.
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Records & Tapes
especially as delivered by over-powered 
amplifiers and accompanied by lyrics, 
identified as “devotional” mainly by the 
title!

These remarks are not meant to 
detract in any way from the evident 
talent or the dedication of Amy Brown 
and the musicians supporting her in this 
new album. They are very capable and 
undoubtedly very sincere but, as I said, 
their music will appeal primarily to the 
younger generation of Gospel record 
buyers.

Diction is about average for this kind 
of performance but, to forestall any 
doubts on this score, the inner jacket 
carries the lyrics in full, plus the credits 
for each track. Amy Grant’s name 
appears several times against words 
and/or music — a further indication of 
her talents.

The track titles: Where Do You Hide 
Your Heart? — Jehovah — Angels — 
Straight Ahead — Thy Word — It’s Not 
a Song — Open Arms — Doubly Good 
to You — Tomorrow — The Now and 
the Not Yet.

The sound quality of the album is well 
up to standard and, if Amy Grant 
happens to be your pin-up favourite 
among Gospel vocalists, you will find a 
signed, eye-catching full-colour portrait 
inside, to go with the music! (W.N.W.)

FLAWLESS FLUTE
In the Pink. James Galway and Henry 
Mancini, with the National Philharmonic 
Orchestra. Stereo LP, Starcall 
SFL1-0117.
Distributed by RCA.

One might be excused for concluding 
that, as a musician and entertainer, 
James Galway can’t put a foot wrong — 
or maybe, can’t put a lip wrong! 
Whether faced with a classical or a 
popular program, he always manages to 
live up to expectations.

This disc is no exception and will 
certainly not disappoint James Galway’s 
many fans.

It opens with the jaunty “Pink 
Panther” theme, followed by “Maggie’s 
Theme”, the latter marked by Galway’s 
superbly controlled sound. At the other 
extreme is the dazzling virtuosity 
displayed in “Speedy Gonzales”. 
“Pennywhistle Jig” and “Pie in the Face 
Polka” provide their own brands of 
rhythm, while “Baby Elephant Walk” is 
different again, played on a penny­
whistle!

Other track titles include: Breakfast at 
Tiffany’s — Crazy World — “Thorn 
Birds” Theme — Two For the Road — 
“The Molly Maguires” Theme — 
Mancini/Mercer Medley — Cameo for 
Flute.

Henry Mancini, composer (or joint 
composer) arranger and conductor 
provides a backing that complements but 
never competes with Galway’s flute. The 
technical quality is excellent and, all told, 
it adds up to a very tuneful and listenable 
album. Recommended (W.N.W.)

VOCAL DUO
Only You. Renee & Renato. Stereo LP 
album, Starcall SFL10111. (Distributed 
by RCA).

As with their earlier recording “Just 
One” (reviewed by GS in March ’84) this 
latest album is again virtually devoid of 
jacket notes. Yes, it was recorded in 
Hollywood in 1984 for the Hollywood 
label and is distributed by Starcall/RCA 
— but the orchestra, chorus and 
conductor receive not a mention.

From the names, accents and a couple 
of pleasant but modest cover pictures, 
one might conclude that Renee is 
English, with a touch of French. Renato 
presumably has an Italian background 
and a penchant for the Italian operatic 
style, which he uses to good effect.

Undoubtedly, the European touch 
adds its own appeal to this further album 
of middle-of-the-road romantic songs, 
rounded off by what is probably a 
“message” track: “Jesus Loves Us All”. 
The remaining titles are:

Volare — Come Prima — Love 
Letters — Anniversary Waltz — Blue 
Serenade — Only You — Save Your 
Love — Falling in Love — If Love Is 
Not the Reason — I Wanna Give You 
Love.

Technically, the sound is good and, 
overall, the album should have a ready 
appeal to those who prefer middle of the 
road popular music (W.N.W.)

ELECTRONIC WORLD
MORE & MORE

People are discovering us each week. 
Both the home enthusiast through to 

the small manufacturer.
★ ★ ★

Motorola and national data books, wima 
capacitors, vero and riston printed circuit 

boards. Amidon toroids

Components for the hobbyist 
and radio amateur.

COMPONENTS • TOOLS • KITS
In any quantity, buy one, or one thousand, 

we're happy to oblige
SCHOOLS • CLUBS • ETC.

For all your electronic needs, see us.
Inquire about our bulk discount deals

Save yourself a trip to the city - come to

30 LACEY STREET CROYDON or phone (03) 723 3860/723 3094 
Mail orders welcome.
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PCB TRANSFORMERS
■■

i

2.5/3VA

Next month in

• Manufactured to AS3126 and Telecom approved
• Suit standard PCB grids and simplify construction

POWER TRANSFORMERS

Conventional

Low Profile.

Plug Pack 
Adaptor

• Wide range of secondary voltages from 1.5V to 115V
• Stock range has ratings up to 1000VA
• Special types for microprocessors, 115V etc

AUDIO TRANSFORMERS

• Line and Matching transformers up to 150W
• Power transformers for high power amplifiers
• Transistor drivers ASkfo
• Special 'C core transformers or nm VK2bms

VK2BPX
TALK TO FERGUSON - THE AUSTRALIAN COMPANY 

WITH NEARLY 50 YEARS EXPERIENCE OF MANUFACTURING 
IN AUSTRALIA FOR AUSTRALIAN CONDITIONS 

Ferguson Transformers Pty. Ltd.
331 High Street, Chatswood 2067. Tel: (02) 407-0261. 

Telex: AA25728. Melbourne: (03) 561-6699.

^FERGUSON^

Megohm Meter
Featuring an in-built transistor inverter power supply, 
this Megohm Meter tests at 1000V and covers the range 
from 2MQ to 2000MQ. It is particularly handy for check­
ing electrical wiring. Details in July Electronics Australia.

Infrared Remote Control
Next month, we intend to describe an infrared remote 
control for the Dick Smith Teletext Decoder. It requires 
very few extra parts, is easy to build and duplicates all the 
control keys on the original wired unit.

Surface Mounted 
Components
Don’t miss our exclusive article on surface mounted 
technology. Our article looks at the various component 
types and describes how they are mounted onto PC 
boards.

Hifi Reviews
Vie take a look at the Luxman L-215 stereo amplifier and 
the Spectrum V1.2 loudspeaker system.

'Although these articles have been prepared for 
publication, circumstances may change the final 
content.
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“Electronics Australia’’ is one of the longest running technical publications in the 
world. We started as “Wireless Weekly’’ in August 1922 and became “Radio and Hob­
bies in Australia’’ in April 1939. The title was changed to “Radio, Television and Hob­
bies’’ in February 1955 and finally, to “Electronics Australia’’ in April 1965. Below we 
feature some items from past issues.

June 1935

Perfect silence impossible: The 
impossibility of producing perfect silence 
has been demonstrated recently by 
engineers at the General Electric 
Company.

The engineers constructed a small box­
like room inside one of the laboratories. 
The floors, ceilings and walls of the inner 
room were suspended on springs. This 
room was then padded inside and out 
with sound absorbing materials.

When the room was completed, a 
sensitive meter placed inside it detected 
sounds averaging about l4dB.

Egg lark: Engineers at station WOR, 
New Jersey, found a lark in a nearby 
meadow which had built a nest in a 
discarded coil of wires; while the 50kW 
transmitter was working, the lark went 
about other business, leaving the eggs 
unattended.

The eggs hatched out all right because 
while the transmitter was working, the 
coil picked up just enough heat to keep 
the eggs warm, which may be just a lark, 
as may the bit about other larks who 
tried the same thing but selected coils 
with too much wire in them, so that the 
eggs were cooked.

Television standards: There appears to 
be a great deal of uneasiness in the trade 
in London regarding television. Whilst 
every manufacturer is hastily reassuring 
his clients that present day sets will still 
be of use three or four years hence, 
there is a feeling that this is more a hope 
than a statement of fact.

The BBC is at the moment in a state of 
change, their 38 line transmissions 
are coming to a close in the very near 
future. Germany works on the 180 line 
picture and English authorities will 
either go to this or increase the lineage to 
240.

Radio in every room: A radio listening 
installation on a scale hitherto 
unattempted in Australia is at present 
being placed in the new building of the 
Hotel Australia.

By means of an AWA system of 
centralised radio reception, programs 
from eight Sydney metropolitan stations 
will be available to guests in every room. 
A radio room on the second floor will 
accommodate the master receiving 
apparatus from which the programs will 
be distributed to the guests’ rooms.

Musicians redundant: After agitation 
by unemployed musicians it was decided 
by the Government of Finland that 
restaurant owners who dismiss 
orchestras and install loudspeakers must 
pay a fixed monthly sum to the 
Musicians’ Union.

I»il> 1" 
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Car engine without pistons: A German 
company making motorcycles, scooters 
and Prinz cars has startled the auto 
world with an entirely new type of 
internal combustion engine. Instead of 
pistons that shuttle up and down, it uses 
a tricky three lobed rotor.

A cross between the ordinary internal 
combustion engine and a turbine, it 
promises twice the power from the same 
weight and size as conventional engines.

The potent package is a rotary 
gasoline engine, an engineering 
will-o’-the-wisp that has eluded inventors 
for generations. It has apparently been 
captured at last by the NSU Werke.

Hot movies: A new thermoplastic 
recording process developed recently in 
the General Electric laboratories in 

America combines most of the 
advantages of film and tape recording 
with some of its own.

The process records an image on a 
thermoplastic layer on tape or film in the 
form of microscopic wrinkles on the 
surface. Under normal lighting 
conditions, the wrinkles are not apparent 
but, if the correct method of lighting is 
used, black and white and even colour 
pictures are projected.

The film consists of three layers. The 
thickest layer is the base material, which 
is about as thick as conventional movie 
films. Over this is coated a layer of 
conducting plastic, and finally the low 
melting point thermoplastic layer.

Television violence: Rules to limit the 
amount of violence shown on television 
have been codified by the BBC and 
issued to producers.

A large number of American series 
offered to the BBC are refused as being 
too brutal. Accepted cuts are made from 
time to time.

Dealing with the use of weapons in 
children’s programs the code says: “The 
choice is important. Coshes, knives, 
whips and bottles are more suspect than 
revolvers or swords because they are 
more easily available.”

Weather satellite: The United States 
weather satellite “Tiros” constitutes 
what is probably the most elaborate 
electronics package yet sent into orbit 
around the earth. It contains specially 
designed miniature television cameras, 
video tape recorders, transmitters, solar 
cell and rechargeable battery power 
supplies and an array of control and 
communications equipment.

Speeding along its course in space, the 
satellite is linked to an extensive ground 
network of tracking and receiving 
stations, data processing systems and 
programming and control centres.

Colour TV camera: A new EMI 
colour camera uses three vidicon tubes 
and an optical system — several times 
more efficient than relay lens systems — 
which has been designed so that the 
maximum amount of light falls on the 
photo-conductive surfaces of the vidicon.

The versatile design makes the system 
suitable for broadcasting and telecine 
transmissions, as well as for use in 
industry and medicine.
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COMPUTER 
BOARDS
THE NEW ZRT-80 KIT
CRT TERMINAL BOARD!
A LOW COST Z-80 BASED SINLGE BOARD THAT 
ONLY NEEDS AN ASCII KEYBOARD. POWER 
SUPPLY AND VIDEO MONIOTR TO MAKE A 
COMPLETE CRT TERMINAL. USE AS A 
COMPUTER CONSOLE. OR WITH A MODEM OR 
USE WITH ANY OF THE PHONE-LINE COMPUTER 
SERVICES.
FEATURES:
• Uses a Z80A and 6845 CRT Controller for powerful video 

capabilities.
• RS232 at 16 BAUD Rates from 75 to 19,200
• 24 x 80 standard format (60 Hz).
• Optional formats form 24 x 80 (50 Hz) to 64 lines x 96 

characters (60 Hz)
• Higher density formats require up to 3 additional 2K x 8 6116 

RAMS Uses N.S. INS 8250 BAUD Rate Gen and USART 
combo IC

• 3 Terminal Emulation Modes which are Dip Switch selectable 
These inlcude the LSI-ADM3A. The Heath H-19. and the 
Beehive

• Composite or Split Video
• Any polarity of video or sync
• Inverse Video Capability
• Small Size: 6.5 x 9 inches

BLANK PCB WITH 2716 CHAR. ROM, 
2732 MON. ROM..............................................§1 59
ZRT-80 WITH 8 INCH SOURCE DISK ........$299 
SOURCE DISKETTE - ADD $20
SET OF 2 CRYSTALS - ADD $12

LS100
256K S100 SOLID STATE DISK 
STATE DISK SIMULATOR
CALLED THE ‘LIGHT-SPEED 100" BECAUSE IT OFFERS 
AN OUTSTANDING INCREASE IN YOUR COMPUTER'S 
PERFORMANCE WHEN COMPARED TO A MECHANICAL 
FLOPPY DISK DRIVE.
FEATURES:
• 256K on board, using +5V 64K DRAMS
• Uses new Intel 8203-1 LSI Memory Controller
• Requires only 4 Dip Switch Selectable I/O Ports
• Runs on 8080 or Z80S100 machines
• Up to 8 LS-100 boards can be run together lor 2 Meg of On 

Line Solid State Disk Storage
• Provisions for Battery back-up
• Software to mate the LS-100 to your CP'M 2 2 DOS is 

supplied.
• The LS-100 provides an increase in speed of up to 7 to 10 

times on Disk Intensive Software
Full 256K Kit Including Tax $799

nforbbh

OVER 1,000 SOLD!
Jim Ferguson, designer of the Big Board'' distributed by Digital 
Research Computers, produced this stunning computer "Big Board 
II"

FEATURES...
★ 4 MHz Z80 CPU AND PERIPHERALS CHIPS: The Ferguson 

computer runs at 4MHz Its monitor code is lean, uses Mode 2 
interrupts, and makes good use of the Z80-A DMA chip

* 64K RAM + 4K STATIC CRT RAM 24K (E)PROM OR STATIC 
RAM: Big Board II" has the three memory banks the first 
memory bank has eight 4164 RAM's that provide 60K of user 
space and 4K of monitor space The second memory bank has 
two 2K and 8 SRAMs tor the memory mapped CRT display and 
space for six 2732s or 2K x 8 static RAMS or pin compatible 
(E)PROMs. the third memory bank is for RAM or ROM added to 
the board via the STD bus Whether bought as a bare board a 
full Kit, or assembled and tested, it comes with a 450nS2732A 
EPROM containing the monitor

* MULTIPLE DENSITY CONTROLLER FOR SS/DS FLOPPY 
DISKS. The Big Board II" computer has a multiple density disk 
controller, it can use 1 793 or 8877 controller chips The board 
has two connectors for disk signal with 34 pins for 5'/«" drives, 
the other with 50 pins for 8" drives

* VASTLY IMPROVED CRT DISPLAY: The Big Board II" com­
puter uses a 6845S CRT controller and 8002 Video Attributes 
controller to produce a display that will rival the.display of quality 
terminals Characters are formed by a 5 x 7 dot matrix on 15 75 
KHz monitors and a 7 x 9 dot matrix on 15.75 KHz monitors The 
display is user programmable with the default display 24 lines of 
80 characters

* STD BUS CONNECTOR Big Board II" brings its bus signals to 
a convenient place on the PC board where users can solder a 
STD socket, bus cards can be plugged directly into it. and it can 
as well be connected by bus cable to industry standard card 
cages

* A Z8O-A S1O/O = TWO ASYNCHRONOUS/SYNCHRONOUS 
SERIAL PORTS

* TWO Z8OA CTCs = EIGHT PROGRAMMABLE COUNTERS/ 
TIMERS. The "Big Board II" has two Z80-A CTCs One is used to 
clock data into and out of the Z80-A CTCs. One is used to clock 
data into and out of the ZBO-A S10/0, while the other is for sys­
tems and application use

* PROM PROGRAMMING CIRCUITRY AND SOFTWARE The 
Big Board' computer has circuitry and drivers for programming 

2716s. 2732(A)s. or pin-compatible (E)PROMS (Software $25 
extra)

* CP/M CAPABILITY: CP/M with Russell Smith s CBIOS for the 
BIG BOARD II" is available (plus tax) $230

The CBIOS 5" or 8" is avail separately (plus tax) $65
Cat K4toi5 NOWS595

(plus tax)

Less 10% for 3 or more" Assembled and Tested $849

THE LITTLE BIG BOARD
FEATURES:
* Z80A CPU (4 MHZ)
* 65.536 bytes Of RAM
* Two RS232C I/O ports
* Battery back up realtime clock and calendar
* Up to four. 8 inch or 5 25 inch double sided, double density or 

single density floppy disk drives.
* Full STD Bus
★ Designed for C/PM. MP/M and CP/NET systems

Cat. (including tax) $459

RITRON MULTI PURPOSE
MODEM
We goofed with the multi modems 
you wanted, because we were 
unable to get supplies, however we 
now have something better and at the 
same price! Our New RITRON Multi 
Purpose Modem has arrived and 
has all the standards you require. 
Just check the Ritron s features:
• CCITT V21 300 Buad Full duplex 
• CCITT V23 1200/75
• Bell 103 300 Full duplex
• Bell 202 1200 Half duplex
• Auto answer, auto disconnect 
Telecom Approval No. C84/37/1134 
A better modem for the same price'

$399

ne
Rod Irving Electronics 
425 High Street, 
NORTHCOTE, 3070 
VICTORIA, AUSTRALIA 
Phone (03 J 489 8866 
TELEX: AA 38897 
48-50 A’Beckett Street, 
MELBOURNE, 3000 
VICTORIA, AUSTRALIA 
Ph. (03)663 6151 
Mail Order and 
correspondance: 
P.O. BOX 235 
NORTHCOTE 3070

6809 “UNIBOARD”
NEW SINGLE BOARD COMPUTER 
KIT!
Many software professionals feel that the 6809 features probably 
the most powerful instruction set available today on ANY 8 bit 
micro Now. at last, all of that immense computing power is avail­
able at a truly unbelievably low price

CHECK THE FEATURES!!!
* 64K RAM using 41 16 RAMS
* 6809E Motorola CPU.
* Double Density Floppy Disk Controller for either 5'/« or 8 inch 

drives Uses WD1793
W On board 80 x 24 video for a low cost console Uses 2716 Char.

Gen Programmable Formats Uses 6845 CRT Controller
* ASCII Keyboard parallel input interface (6522).
♦ Serial I/O (6551) for RS232C or 20 MA loop
* Centronics compatible parallel printer interface (6522).
* Buss expansion interface with DMA Channel. (6844).
* Dual timer for real clock application
* Powerful on board system monitor. (2732). Features commands 

such as Go To. Alter, Fill, Move, Display, or Test Memory Also 
Read and Write Sectors Boot Normal. Unknown, and General 
Flex.

* PC board is double sided, plated through solder masked. 11 x 
11 ¥» inch.

* Includes the powerful 3rd generation Motorola 6809 Processor 

Ideal for colleges. O E M's. mdustnal and scientific uses ' 

BLACK PC BOARD WITH PAL'S AND TWO EPROMS 
$199

plus tax

5% OR 8 INCH SOURCE DISKETTE ADD . $25
plus tax

COMPLETE KIT, FULLY SOCKETED. ALL OPTIONS ARE 
STANDARD. NO EXTRAS TO BUY . $599

including tax

Cat Please allow 4 weeks for delivery

YOUR CHOICE OF POPULAR DISK OPERATING 
SYSTEMS.

FLEX tm from TSC Cat $359
OS9 tm from Microwave Cat $459
(Please specify 5'« or 8 inch.)

We stock a full range of 
computer connectors!

IC SPECIALS

8085
8155
8156
8212
8224
8226
8253
8255
8257
8259
8279

1-9
4.95
4.95
4.95
1.95
2.95
2.50
4.50
4.50
4.95
4.95
4.95

10+
4.00
4.00
4.00
1.75
2.50
2.00
4.00
3.95
4.00
4.00
4.00

B
or phone ...

MAIL ORDER 
HOT LINE

(03)481 1436

COMPUTER AND DISK 
DRIVE CASES AND 
POWER SUPPLIES
5V4” DRIVES
1 x 51/4" Slimline Drive Case 
X11001 Bare Case $49
X11011 Case and Pwr Supply $89 
2 x 5V4” Slimline Drive Case

POSTAGE RATES

X11001 Bare Case $69
X11012 Case & Pwr Supply $139

1 x 51/4" Standard Drive Case

S1-S9.99 ............ S2.00
S10-S24.99 . . . S3.00 
S25-S49.99 . . . S4.00 
S50- S99.99 . . . $5.00 
$100-199 ............ S7.50
$200-$499 . . . $10.00 
$500 plus ... $12.50

X11003 Bare Case

THE ORIGINAL

BIG BOARD 1 COMPUTER 
KIT!
FEATURING:
* 64K RAM: Uses industry standard 4116 RAM's. All 64K is avail 

able to the user, our VIDEO and EPROM sections do not make 
holes m system RAM Very special care was taken in the RAM 
array PC layout to eliminate ootential noise and glitches

* Z-8O CPU: Running at 2 5 MHz Handles all 4116 RAM refresh 
and supports Mode 2 INTERRUPTS Fully buffeted and runs 
8080 software

* BASIC I/O: Consists of separate parallel port (Z80 PIO) for use 
with an ASCII encoded Keyboard tor input. Output would be on 
the 80 x 24 Video Display

* 24 x 80 CHARACTER VIDEO. With a crisp, flicker-tree display 
that looks extremely sharp even on small monitors. Hardware 
scroll and full cursor control Composite video or split video and 
sync Character set is supplied on a 2716 style ROM. making 
customized fonts easy. Sync pulses can be any desired length or 
polarity Video may be inverted or true 5x7 Matrix, upper and 
lower case

* FLOPPY DISK CONTROLLER: Uses WD 1 771 controller chip 
with a TTL Data Seperator for enhanced reliability. IBM 3740 
compatible Supports up to four 8 inch disk drives Directly com­
patible with standard Shugari drives such as the SA800 or 
SA8001 Drives can be configured for remote AC off/on. Runs 
CP/M 2.2

* PFM 3.3 2K SYSTEM MONITOR: The real power of the Big 
Board lies in its PFM 3 3 on board monitor PFM commands 
include Dump Memory. Boot CP/M. Copy Examine. Fill Memory. 
Test Memory, Go To. Read and Write I/O ports. Disk Read (Drive 
Track. Sector), and Search PFM occupies one of the four 2716 
EPROM locations provided

* FULLY SOCKETED.
ideal for OEM. Industrial, Business, Scientific, Colleges etc

Cat K41001 including tax. $379

X11013 Case and Pwr Supply $89
2 x 51/4" Standard Drive Case
X11004 Bare Case $59
X11014 Case & Pwr Supply $129

8” DRIVES
1 x 8" Standard or 2 x 8" Slimline.

$99 
$395

$145 
$395

This is for basic postage 
only. Comet Road freight, 
bulky and fragile items 
will be charged at 
different rates.

Certified Post for orders 
over $100 included "free"! 
Registered Post for orders 
over $200 included "free"! 
Account orders from 
schools. Government 
Departments, Public Co., 
gratefully accepted. (Min. 
order of $20).

$95 
$149

$99 
$245

$99 
$139

OPTIONS AVAILABLE:
* CP/M 2 2 FOR BIG BOARD $269
* TWO PORT PARALLEL I/O $19
* SERIAL I/O $35
* REAL TIMECLOCK $15

* DOUBLE DENSITY ADAPTOR BOARD $225
* BIOS DISK $25

and computer Case (BB1) 
X11006 Bare Case
X11016 Case & Pwr Supply !

2 x 8" Slimline Drives and 
Computer Case
(BB1 and BB2 etc)
X11007 Bare Case
X11017 Case & Pwr Supply I 
1 x 8” Slimline Drive Case
X11020 Bare Case
X11022 Case & Pwr Supply 
Dual 8” Slimline Drive Case
X11025 Bare Case
X11026 Case & Pwr Supply 
1 x 8" Standard Drive Case
X11009 Bare Case
X11019 Case & Pwr Supply 
5" Hard Disk Drive Case
X11030 Bare Case
X11032 with Pwr Sup & Fan

$139 
$475

5” Dual Slimline
Room for BB2 etc. under drives
X11005 Bare Case $149
X11015 Case & Pwr Supply $399
Errors and Ommissions Excepted

CICADA 300^
• 300 baud
• Provides full 12V bipolar 

ouput signal
• Direct connect modem
• Full duplex operation
(Phone not included)
Cat. X19101 $180



Information centre
Substitute transistors 
for Playmaster 136

A few years ago, I constructed the 
Playmaster 136 amplifier (EA Dec 1972). 
It worked extremely well and I 
subsequently passed it on to one of my 
sons, while I went on to bigger things.

The amplifier has now developed a 
fault in the left output transistors, viz 
AY8171 and AY9171. The problem is 
that I cannot obtain these transistors 
anywhere, and nobody apparently can 
give me the equivalents. Can you help?

Recently, I also built the stereo 
synthesiser published in EA in December 
1982. The 470pF capacitor across switch 
S3 had been devalued by the kit supplier 
from the 2kV specified to IkV. On 
completion of the unit, a dreadful mains 
hum was present and the LED indicator 
light refused to go out. Needless to say it 
was the 470pF IkV which was at fault.

My problem is that I cannot find the 
correct capacitor at the various outlets 
although I have tried.

I am looking forward to building your

Multi-sector 
burglar alarm

I recently built your Home Burglar 
Alarm (EA, January 1985) but 
encountered a few problems with the 
siren driver circuit. I would be glad for 
any advice you could give me.

The problems occur when the silent 
alarm switch is closed. With no load 
connected, the unit goes through the 
alarm and reset cycle correctly if 
triggered. However, after 10 seconds 
(the exit delay) the unit triggers again.

With a load connected, the alarm 
resets almost immediately and the 
siren gives a short “BLAT” When the 
test button is pressed the same result 
occurs — a short “BLAT” and also a 
flash of the sector LEDs.

The alarm LED remains steady 
when the silent alarm switch is open; 
when closed, it pulsates.

The circuit was tested with IC 10 
removed — IC7d and IClla worked 
correctly.

IC 10 appears in different places in 
the text as a 4001 and a 4011. A 4011 
was used, although a 4001 was tried 

latest Playmaster Series 200, and I hope 
that I can purchase a kit exactly as you 
specify. (R.H., Carlingford, NSW).
• We suggest that you use a TIP318 for 
the AY8171 and a TIP328 for the 
AY9171. These TO-126 style transistors 
can be bolted directly to the top of the 
heatsinks and their emitter and base 
leads bent at right angles so that they 
pass through the appropriate holes.

As far as the stereo synthesiser is 
concerned, we are surprised that the IkV 
capacitor should fail. We suggest that 
you contact George Brown & Co Pty 
Ltd, 174 Parramatta Rd, Camperdown, 
NSW 2050. Phone (02) 519 5855.

Problem with 
tacho/dwell meter

I would appreciate any advice you can 
give me on these problems to do with the 
Tacho/Dwell Meter (EA, July 1983).
(1) The kit purchased from Jaycar did 
not include a voltage dependent resistor 
(VDR). The result of an enquiry to 
Jaycar was inconclusive and they had no 

but without the desired results. The 
wiring diagram seems to conflict with 
the circuit diagram and I have altered 
the wiring. (K.H., Boya, WA).
• Firstly, the changes you have 
made to the wiring diagram are quite 
in order. The pin marked 32 on the 
printed circuit board was included 
due to an oversight, and should be 
ignored. The corrections that you 
have made to the wiring to SI 1 and 
S12 are necessary if the type of 
switches that you use have the 
common contacts in the centre rather 
than at one edge as in those used in 
the prototype.

IC 10 should be a 4011. The parts 
list is correct but the circuit 
diagram is in error.

The problem that you have appears 
to be related to IC7, because it is 
common to both the alarm and the 
delay circuits. Check all the solder 
joints around this IC and associated 
components, watching out for short 
circuits in particular. Pay close 
attention to pins 2 and 3 of IC7 since 
the problem only occurs when S10 is 
closed.

VDR for sale. Dick Smith had two 
VDRs for sale. One was too large to fit in 
the case; I bought and fitted the smaller.

When the meter was switched to tacho 
mode and connected between the 
negative end of the coil and chassis 
earth, the engine stopped (possibly the 
resistance of the VDR with 5.5V across 
it went too low and virtually shorted the 
coil to earth). The VDR has since been 
removed. Can you tell me:
(a) the type number of the correct VDR; 
or
(b) the type number of an acceptable 
alternative; or
(c) the characteristics of an acceptable 
type and where to buy it.
(2) When used to measure resistance on 
the 200 range, the readings change in 
a random manner at intervals of about 
one second. A typical series of readings 
would be, when measuring a 10% 
resistor: 09.7, 10.1, 09.8, 10.2 etc. The 
soldered joints appear to be satisfactory, 
there are no bridges between tracks, 
diodes D5 and D6 have been checked 
(with an ohmmeter), and the thermistor 
appears to be satisfactory (it measured 
1.06kQ at room temperature, about 
23°C) and the range resistors appear to 
be satisfactory.

As I have previously built the 
Capacitance Meter (EA, March 1982) 
and the 3!4 Digit Multimeter (EA, 
March 1983), and both worked from the 
start, I would appreciate any advice you 
could give me. (T.C., Bexley North, 
NSW).
• An examination of previous tacho 
circuits published in EA shows that none 
have used a VDR and it is not really 
necessary. The circuit should work 
without it.

As far as the problem of measuring 
resistance is concerned, we suggest that 
you check that the four position slide 
switch has low contact resistance, as this 
can affect the readings.

Infrared
remote control

I have built the Stereo Infrared 
Remote Control (EA, October 1979) 
which has been working well for 12 
months. Recently, I decided to make the 
modification which appeared on page 
116 of the January 1980 issue.

I have found that the “up”, “down” 
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and “off’ work very reliably from over 
10 metres away. However, to switch on, 
I have to move to about one metre away 
and press the “up” button on the remote 
as many as five or 10 times, with a relay 
click now and then until it finally stays 
on.

I replaced the 10kS2 resistor on the 
base of the modified circuit with 
different values. I settled on 1009 which 
gives me back the range, but now it goes 
straight to the second last or last 
maximum volume position (which to say 
the least is a bit startling to the unaware).

Can you give me some ideas on how to 
make this part more reliable? (M.K., 
Carlingford, NSW).
• First, we suggest that you restore the 
circuit to its original condition. If the 
circuit still fails to operate correctly, then 
it seems likely that one of the ICs has 
been damaged. Try IC5 and IC6.

It should not be necessary to reduce 
the 10ki2 resistor to the base of the 
BD263 Darlington transistor. Try 
replacing this component also.

Le Gong 
doorbell

I have built two Le Gong units (EA, 
March 81) and both have been triggered 
when switching on household lights or 
when using the ceiling fan speed 
controller. Both units have been run by 
inbuilt batteries, with no connection 
whatsoever to the AC mains. Can you 
suggest a cure?

I have been a reader of your journal 
since the old Wireless Weekly days of 
1928 and have spent many happy years 
building many different projects 
including the 50W Mosfet Playmaster 
Stereo Amplifier (EA, Dec 1980). Now, 
at 72 years of age, I still like to tinker. 
(J.D., Tweed Heads, NSW).
• We suggest that you try bypassing 
the pushbutton leads with a 0.1 pF 
capacitor. In addition, to keep 
interference to a minimum, we suggest 
that the leads be twisted together.

Interference to 
AM radio

Since moving into my new home some 
two years ago, I have experienced a very 
annoying “buzz” on the AM receivers 
around the house and parts of the 
backyard. It comes about when either of 
our Rank television sets are switched on, 
appearing about every 15kHz on the AM 
receivers.

Is there any way to cure this wretched 
problem. (M.M., Rye, Vic).
• Your radio is picking up the 
15,625kHz harmonics generated by the 
line output stage of each TV receiver. 
The best way around this problem is to

Electronics Australia Reader Service
"Electronics Australia" provides the following 
services:
PHOTOSTAT COPIES: $3 per project, or $6 
where a project spreads over multiple issues 
(price includes postage). Requests can be handl­
ed more speedily if projects are positively iden­
tified, and if not accompanied by technical 
queries. We reserve the right to supply complete 
back issues instead of photostats, where these 
are available.
CHASSIS DIAGRAMS: For the few projects 
which require a custom metal chassis (as distinct 
from standard cases) dyeline plans showing 
dimensions are normally available. $3 including 
postage.
PC BOARD PATTERNS: High contrast, actual 
size transparencies: $3, including postage. 
Please specify positive or negative.
PROJECT QUERIES: Members of our technical 
staff are not normally available to discuss in­
dividual projects, either in person at our office, or 
by telephone.
REPLIES BY POST: Limited to advice concerning 
projects published within the last three years.

use an external aerial for the radio, with 
a shielded lead-in. This external aerial 
should be mounted as far away from the 
TV receivers as possible.

Help wanted for 
scanner project

After looking around at various 
scanners, transceivers and CB rigs, I 
have decided to build my own. Although 
heavily into electronics, I lack the 
expertise necessary to devise my own 
plan. Can you help me? (A.M., Campsie, 
NSW). ■
• There is no way you could build a 
scanner with special features for less 
than the cost of a commercial unit. And 
the amount of design work necessary for 
the microprocessor and RF circuitry 
does not bear thinking about. No, we 
certainly cannot help on that one.

Looking for 
a CRO

I am a beginner come average 
hobbyist in electronics and I am looking 
to buy a CRO (say 10MHz or less) 
without too many features (single trace, 
z input, not very old and reliable) at 
about $150. I am not looking for a kit 
but a second hand oscilloscope or new 
one (up to $200).

Could you please advise me where 
and how I may purchase one as I have 
tried the newspaper classifieds, your EA 
Marketplace and cannot find any for 
sale. Many of the electronics stores have 
been tried (such as David Reid and 
Jaycar) but without success. (E. 
Misoyannis, 42 Haines Ave, Carlingford, 
NSW 2118).
• We have printed your full name and 
address so that any reader with a suitable 
CRO can contact you directly.

Charge $3. We cannot provide lengthy answers, 
undertake special research, or discuss design 
changes. Nor can we provide any information on 
commercial equipment.

OTHER QUERIES: Technical queries outside the 
scope of "Replies by Post" or submitted without 
fee may be answered in the "Information Centre" 
pages, at the discretion of the Editor.

COMPONENTS: We do not sell electronic com­
ponents. Prices and specifications should be 
sought from advertisers or agents

BACK ISSUES: Available only until our stocks are 
exhausted: $3 (includes post and packing and 
storage fee).

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: Ail requests to the Assistant Editor, 
"Electronics Australia”, Box 227, Waterloo, 
2017.

Waterlogged 
solar fountain

I have two problems that you may like 
to tackle in your Information Centre. 
First, I made up the Solar Fountain, 
putting in much time and effort to dig 
and cement a pond, and mount a 
fountain etc. The pump became 
waterlogged within two weeks of 
operation, so we fitted a second pump 
only to have a repeat performance. Is 
there any cure?

My second problem is with the Touch 
Lamp Dimmer (April, 1983). I made up 
two of these units. The first one works 
well but I placed the second one in a 
bedlamp with lots of metal for the 
touchplate and on humid days I have to 
remove the globe to stop the lamp from 
going through a continuous cycle. Can 
you help? (W.F., Carnarvon, WA).
• We have not heard of the problem 
with the Solar Fountain pump before 
and can only suggest that you take the 
matter up with the retailer concerned. 
The sensitivity of the Touch Lamp 
Dimmer can be reduced by reducing the 
1M9 resistor on pin 15. Try substituting 
a 470kQ resistor initially, but be prepared 
to use a lower value if required.

Sub-woofer 
amplifier

After reading many reviews in your 
magazine 1 purchased a 100W Sub­
Woofer Amplifier kit (EA, July 1982). I 
bought it about three months ago and 
have never been able to get it running.

I was very careful in constructing the 
amplifier but I was unable to get zero 
voltage at the output. I have installed the 
5W 2209 resistors across the fuse clips, 
the +50V rails are correct, and I was
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Information Centre . . . ctd A
able to obtain 13V across the 2209 
resistors.

Now each Mosfet has about 14-16mV 
across each 0.56Q/5W resistor. It is 
impossible to adjust the trimpot (VR2) to 
obtain zero voltage at the amplifier 
output — I always get about 40V.

I went right through the amplifier and 
replaced the trimpots and all transistors 
except for the Mosfets. The problem 
remains, even when the Mosfets are not 
connected.

Later on a friend had a look at it and 
found that the input signal got as far as 
the QI transistor, so the filter works well 
but that’s all. I have spent a great deal of 
time on this thing and I hope that you 
can suggest something besides the 
garbage tin. (B.P., Coogee, NSW).
• Having read through your des­
cription of the symptoms, it is not 
possible to say what is wrong with the 
amplifier. Indeed it is possible that there 
is nothing wrong at all since the output 
stage appears to be biased correctly. Are 
you measuring the output voltage as 
depicted on the circuit diagram, ie, 
between the output and 0V terminals? 
The voltage here should be close to zero 
volts.

Trouble with
Teletext Decoder

I have been trying unsuccessfully to 
get the Teletext Decoder working.

Basically it does not like going into the 
teletext mode. The self-starting crystal 
oscillator usually won’t, but if it does 
start, Data and Clock signals come out of 
the VIP SAA5030 and into the TAC 
SAA5040 correctly; so too does the 

information from the remote control. 
During this time, a normal TV picture 
usually appears. Occasionally, for no 
apparent reason it will decide to 
function.

The picture has half good information 
and half corrupt (this is when L2 is tuned 
to the best possible position). When this 
happens, all the functions of the handset 
appear to function. Sometimes even 
pages can be selected, although they are 
still 50% corrupt. Occasionally, selection 
between television and teletext works 
normally but, more often, once television 
is pressed, it is impossible to get back into 
the teletext mode.

When the unit has been running for 
five minutes, the SAA5O3O VIP gets too 
hot to touch. After 20 minutes, you can 
smell the heat of the plastic. This occurs 
in either mode. The 5V and 12V rails are 
correct.

The PO line functions as described — 
high for TV and low whenever a 
Teletext picture is displayed.

The decoder is totally incapable of 
displaying the large headers used on the 
index eg: MAGAZINE ONE, 
MAGAZINE TWO. The space where 
they should be is filled with seemingly 
random garbage as: “gggf Ggjj5 og 
ggggggggggg8”.

I really would appreciate any help or 
advice. (A.N., Campbell, ACT).
• We feel that the problems you are 

experiencing are all due to one of two 
things: either the signal which you are 
applying to the decoder is of insufficient 
amplitude or the signal source is not 
tuned correctly. It must be stressed that 
the Teletext Decoder requires the TV 
station to be tuned spot on. The video 
waveform should have an amplitude of 

between one and two volts peak to peak.
Since the clock generated in the 

SAA5030 is phase locked to the clock 
signal recovered from the incoming 
teletext data, insufficient level or 
mistuning could easily prevent this clock 
from running correctly. This clock then 
controls all the timing throughout the 
circuit, accounting for the problems that 
you are experiencing with the controls.

Once you have resolved the problems 
with the input to the circuit we feel that 
good results will be obtained after the 
setting up procedure has been followed. 
The SAA5030 does get quite hot under 
normal conditions.

Notes & Errata
HOME BURGLAR ALARM (Feb 
ruary 1985, 3/MS/l 13): the leads to LED 
D33 are shown transposed on the wiring 
diagram on page 59. Similarly, the leads 
to switches S3 and S4 have also been 
transposed. Three pins marked “32” are 
shown instead of two — the one on the 
printed circuit board should be ignored.

The wiring for switches SI 1 and S12 is 
correct for the switches that we used. 
These switches have the common 
contact at one end rather than at the 
centre as with most popular types. The 
short length of wire soldered between 
these switches must connect to the 
common of the switches, so the wiring 
must be altered if centre common 
switches are to be used.

Finally, if the alarm time is longer 
than specified, reduce the 4.7/lF timing 
capacitor on pin 5 of IC7c. If the alarm 
sounds soon after you have left the 
house, then the exit delay should be 
made longer. *

FROM CASHMORE’S WE INTRODUCE THE
PIXEL 25 x 25 MATRIX-ZONER

(COMPUTER CHASER)
OVER 50 INBUILT PATTERNS 100 WATTS PER CHANNEL. 
STANDARD (TO 1000 WATTS PER CHANNEL) COMPUTERIZED 
PATTERNS TO SUIT YOUR APPLICATION.
★ FREEZE SWITCH ★ 3 TIMING SPEEDS ★ MANUAL CHASE
★ STEP BY STEP ★ MORE FACILITIES THAN PULSAR AT HALF 
COST AND AUSTRALIAN MADE ★ REMOTE CONTROL MODELS 
AVAILABLE.

200 WATTS MUSIC POWER 
CHASSIS AMPLIFIER 

FROM $160
COMPLETE KITS NOW AVAILABLE COMPLETE WITH 2 POWER 
AMPS, 2 VU METERS, 19" RACK MOUNTING, CASE, etc.

COST PER KIT $430

CASHMORE SOUND SYSTEMS PTY. LTD.
354 LIVERPOOL RD, ASHFIELD. Telephone (02) 798 6782. Telex AA74549 

HIRE, SALES, INSTALLATION OF DISCO LIGHTING, SOUND SYSTEMS, REHEARSAL STUDIOS AVAILABLE
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AM FM TUNING CAPACITORS

$7
4 POSITION 

PUSHBUTTON 
SWITCH 
$1.00

122 Pin ROAD, NTH CURL CURL 
MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099. 

TELEPHONE 93-1848.

4 PIN SPEAKER SOCKETS
4 for $1

SUPER SPECIAL
BSR GRAMO MOTOR 

AND PICKUP 240V

VALVES

cartridge and 
stylus turnover

$12
P&P NSW $2.75
INTERSTATE $4.20
WA. NT $5.20

SUPER SPECIAL
FM STEREO KITS

EF86 $4.00 VT128-955 $5 6S2 $3
12AX7 $4.00 CV423 $4 7V4 $4
12AU6 $4.00 879 $4 6CM5 $6
12AX7 $4.00 EM84 $5 6CU5 $5
6BM8 $3.00 VR101 102/280$4 IL4 $4
6BL8 $3.00 IC4 $5 6BW7 $4
6BQ5 $4.00 EL37 $12 6AT6 $4
6K8 $10.00 I08 $4 6BA8 $4
6K7 $7.00 41 $6 6GW8 $5
5ÄS4 $4.00 42 $6 6B06 $4
6V6 $10.00 6B7 $6 6AM6 $4
6AL3 $4.00 80 $6 6BF5 $4
6GV8 $4.00 6F6 $10 0QV03 $6
6SA7 $5.00 6BX6 $4 12AV6 $4
6Y9 $4.0U 6BD7 $5 12AN7 $5
6BE6 $5.00 6HG8 $5 12AQ5 $6
6BH5 $5.00 6AX4 $5 IA3 $4
IT4 $2.00 6006 $6 6A08 $5
6AV6 $3.00 6CW7 $3 6CW5 $5
108 $4.00 IC7 $5 2E26 $7
VT121-955 $5.00 IK6 $5 5Y4 $6
ECH33 $7.00 IM5 $5 5V4 $6
6C8VT163G 3.00 6EH7 $4 25Z5 $4
VT86 $5.00 60X8 $4 6BK7 $5
6H6 $4.00 6AW8 $5 30AE3 $4
6V4 $5.00 6W6 $5 6BV7 $5
6U7 $7.00 6V9 $5 304 $4
IS2 $3 6EJ7 $4 6C8 $4
6V4 $3 6ES8 $4 VT86 $4
6AQ5 $6 6BH8 $5 6BD6 $4
6BU8 $4 6C08 $5 12BY7 $5
6N3 $3 IX2 $4 68Z6 $4
6X9 $5

FERRITE RODS 
____________ 8m x »Am with coils $1.50__________  

TELESCOPIC AERIALS
Opens up to 38 inches $1.50

------- —
PICKUP CARTRIDGES 

Ceramic BSR Turnover Stylus universal type S5

4 FOR $1
TOGGLE SWITCHES

oets of 3 modules includes FM tuner decoder 
and if detector. Circuit diagram supplied

ONLY $22
Send stamped envelope for copy of Elec­
tronics Australia magazine review of the units.

SPECIAL 
BALANCE METERS 

CENTRE ZERO

Capacitors 22UF16V 10 for $1

ELECTROS 330 UF 63V each 5Uc

250016V 
22016V
1000 UF 50V 
1000 UF 63V 
22 UF160V 
1000UF16V 
63UF25V 
470 UF 63V 
47 UF160V 
470 UF 25V
40 UF 25V 
470 UF 40V 
47UF10V
100 UF 25V 
25UF25V

4 for $1 
4 for $1 
each $1 
each $1
3 for $1 

each 50c
5 for $1 

each 50c
3 for $1 
4 lor $1
5 lor $1 
3 lor $1

10 for $1 
5 for $1

10 for $1

1 MFD 50V 10 for $1
33UF10V 10 for $1
33UF10V 10 for $1
1 MFD 50V 10 for $1
33UF10V 10tor $1 
0 0039 1500V
8 MFD 350 V each 50c 
6N8 1500V each 50c 
220 UF 35V 4 for $1 
1000UF 25V each 50c 
680 UF 50V each 50c 
22 UF 10 tor $1
100UF6.3V 10 for $1 
330 UF 25V 3 for $1
2000mfd 25V chassis

470 UF 16V 5 for $1 mount 51
220 UF 50V each 50c 50mfd 400V chassis
47 UF 200V each 50c mount $1
1000 UF10V 4 for $1 Dual 75mfd 65V 20mfd
2.2 UF 200V 4 for $1 450V chassis mount$1

SPECIAL
12 mixed switches $4 PP $1.40 not a

SPICIAL 

SHIELDED CABLE 
SINGLE STRAND 

25 meters for $2.50

$2
lucky dip, c wot u get! P.P. $1.60

POTS ROTARY

6P VALVE SOCKETS
9 pin 25c — 7 pin 25c — octal 25c.

SPECIAL
DUAL VU METERS

V2 Meg
1 Meg
100K
100K Switch
50K Double Pole Switch 
7.500

Extra Pots 'Amg LIN
1 Meg log switch $1

50c
50c
30c
50c
50c
30c

50c

10K Switch 
250K 
50K
20K
10K Min Pots 
50/ohm

50c
30c
30c
30c
25c
50c

Vt Meg log switch $1

SUPER SPECIAL
ICs new packed in original tubes.

20 mixed Q9 P.P. anywhere 
popular types tor PL In Australia.

CONTACT SWITCHES
EBM3320 4 for $1

$3

Vt 1 meg dual Concentric tapped at 100K
2 meg ganged double pole switch
1.5 meg dual ganqed 50c 2 meg ganged log
1 meg dual ganged $1 Vi meg dual ganged LIN 
25K 50K dual ganged Concentric

double switch
100K dual ganged linear pots
200K single line 30c 
20K wire wound 75c 
dual log 10K 75c

10K sub min log pots 
250K ganged pots 
25K in ganged pots

$1
$1

$1
75c

$1
75c
50c
75c
75c

6

BSR
BELT DRIVE

Recond player 2 speed 33 and 45 RPM 11 
inch turntable pickup arm counter balanced 
cuing facility. Ceramic cartridge.
diamond stylus works off 240V S39
9V or 12V° PfP. $5.50

SPECIAL WORLD FAMOUS

PIEZO
LOW 

IMPEDANCE 
MICRO 
PHONE

RRP 
$42

NOW 
$10

HOR OS COILS 
for B & W TV sets $1

SUPER SPECIAL
SPEAKER SYSTEM

3 WAY
30 WATTS 
RMS EACH 
SPEAKER 

$58 palr
SIZE 19% by 1314 by 13

PP NSW $6 INTERSTATE $9 WA NT $14

POWER TRANSFORMERS
pair 25V taps

100 mixed Capacitors, fresh stock, all

SPARK GAPS 
10 for $1

455KC IF Trans 
for valve radios 

$1 each
OS coils 
75c each

THERMISTERS 
4 for $1

! DIODES BY 406
10 for $1

CAR RADIO
Suppressors 

5 for $1

SPECIAL
Chrome 'A shaft push-on knobs. 10 for $1. 

Usual price 60c to 80c each.

IC SOCKITS
24 pin 35c
28 pin 40c

; 18 pin 25c
1------ ■/______ —

Slide pot 
knobs 

10 for $1

SUPER 
SPEAKER 
SPECIAL

15/ohm 2'/« inch four for $1 p.p. $1.60

MICRO SWITCHES
5A 250V 50 cents

SLID! POTS

TOUCH MICRO SWITCHES
As used in front control panels in colour TV

Vz meg dual $1 1K dual $1
1 meg dual $1 50K single 50c
2 meg dual $1 250K single 50c
25K dual $1 10K single 50c
250K dual $1 2 meg single 50c

sets. 4 FOR $1
handy values $2 AD 149 $2 pair
100 mixed resistors, handy values $2

STICK RECTIFIERS
TV 20-SC $1 each

SPEAKER 
2-way crossover 

networks
30 WATTS CO 

RMS

CRYSTALS for colour TV $1 each

$10

240V
260V
117V

MUTING SWITCHES
EBM209 4 for $1

SPEAKER SPECIALS
5x4 4/ohm $4
5x7 7 watts RMS in 8 or 15/ohm $4.50
6x4 in 8 or 15/ohm 3.50
9x6 10 watts RMS in 8 or 15/ohm $6 

8x4 7 watts RMS in 8 or 15/ohm $4.50 

6 inch single cone 15/ohm $4

colour convergence coils 
Delta 11270 $5

Hor Drive Transformer for Colour TV -

Minituning capacitors 50c
Sub mini 75c

3021, 39/6 $3

DIN PLUG SOCKETS
_____ 4 FOR S1.00

POWER TRANSFORMERS 
240V 285 ASIDE 3.5 60 MIL $10

PP NSW $2.75 INTERSTATE $4.50

POWER TRANSFORMERS 
240V 30V 12V 2 AMP $12
PP NSW $2.75 INTERSTATE $4.50

Transistor TV Tuner
MSP 46300-5

11 volt

$10
p.p. $1.40

Infra Red 
Audio 

Transmitter 
for colour TV 

3102-108-50301

$6

SHIELDED LEADS
3.5to3.5MM 711 
6 5 to 3 5MM7H 
6 5 Single ended

Video Det 
& AFT
3102 108 58741

SPECIAL!
> TRANSISTOR EAR 

PIECES
with plugs & leads - top 

quality m sealed plastic packets

4 for $1

si 
50c



EH marketplace EM marketplace
FOR SALE

ANTIQUE RADIOS: Collection for sale. Range 
from 1925 to 1939. Included are spare 
valves of any description, spare parts and 
circuits, old radio manuals and books. Max 
Gistinger, 41 Willmington St. Newmarket 
4051.

SUPER 80 USERS: We have the largest range 
of super 80 hardware/software. For 
catalogue send SSAE to Matrix Software, 
PO Box 291, Kensington 2033.

AMIDON FERROMAGNETIC CORES: Large 
range for all receiver and transmitter 
applications. For data and price list send 
105X220 SASE to: R.J. & U.S. Imports, 
PO Box 157, Mortdale, NSW 2223. NSW: 
Geoff Wood Electronics, Rozelle. VIC: 
Truscott Electronics, Croydon. WA: Willis 
Trading Co., Perth.

Ramm:«) Pty. ILirio-.
Established 1933 

IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 

SELLS EVERY PCB & FRONT PANEL 

published in EA and ETI 
651 Forest Road Bexley 2207

AUSTRALIA 
RtNG (02) 587 3491 FOR INSTANT PRICES 

24 HOUR TURNAROUND SERVICE

STEREO—VIDEO—SECAM—NTSC— RGB
ST182 Universal Stereo Decoder 
(converts mono TV to stereo reception)... S125 
VA1 Video/Audio input module (suitable 
for hot chassis)..............  $115
SM1 Secam Transcoder (converts PAL
TV for Secam reception)..........  $95
RGB85 Universal RGB input module 
(suitable for TTL or linear RGB), . . $95

NTSC-decoder in preparation. Prices include P&P

LIBRATRONIX
6 Woodcrest PI, Cherrybrook, NSW 2120. 

Phone (02) 875 1858.

WANTED

MICROPHONES: From early broadcast 
studios. Also 16 inch transcription discs 
and acetates, for collector. Perth 
(09)279 1234. 85 Parker Street, 
Bassendean 6054, WA.

QLD FOR PRIVATE SALE

HIGHLY RESPECTED 
ELECTRONICS BUSINESS

RETAIL AND SERVICE

TV - HI FI - CAR 
SOUND - RADIO - CB

In top 8 U.H.F. outlets in 
Australia. Established 9 years 

in progressive modern 
town. One hour drive to 
coast. Excellent turnover 

and nett income 
$38,350 + S.A.V.

PH A/H (079) 92 1125

DO YOU WANT TO BE A RADIO 
AMATEUR?

The Wireless Institute of Australia, 
established in 1910 to further the 
interests of Amateur Radio, conducts a 
Correspondence Course for the A.O.C.P. 
and L.A.O.C.P. Examinations conducted 
by the Department of Communications. 
Throughout the Course, your papers are 
checked and commented upon to lead 
you to a successful conclusion.
For further information, write to:

THE COURSE SUPERVISOR 
W.I.A. (N.S.W. DIVISION)

P.O. Box 1066
PARRAMATTA, N.S.W. 2150.

DISPLAY ADVERTS IN MARKETPLACE 
are available in sizes from a minimum of 
2cm X 1 col rated at $15 for a col cm. Ad 
sizes may be increased up to a maximum 
of 10 col cms.
CLASSIFIED RATES $3.60 for 40 letters 
or part therof per insertion payable in 
advance. Minimum 80 letters.
CLOSING DATE is six weeks prior to the 
on-sale date. Issues are on sale the first 
Monday of each month.

EXCEPTIONAL OPPORTUNITY
TECHNICAL SALES - 

ELECTRONICS & COMMUNICATIONS
If you are a good technician working with RF, 
audio telecommunications or allied systems, with 
a yearning to make a career in technical sales, 
then this could be your opportunity.
We are looking for a person with initiative, drive 
and technical ability, who feels at ease meeting 
new faces and is capable of influencing people.
As a part of a small team of highly motivated pro­
fessionals you will receive on the job training in all 
aspects of systems sales engineering, including 
immediate exposure to field work under 
supervision.
It will be expected of you to progress steadily 
towards your objective of a successful technical 
sales career.
A competitive salary package is offered, including 
performance based incentive, car or allowance. 
For details and interview appointment, please 
contact Mr Jim Weir on 858 8458 or AH 
871 8346.

F.F.E. SERVICES PTY LTU, 
6 HOPE STREET, 

ERMINGTON 2115.

BLACKTOWN net com Arrice 
Electronic Components 

PC Boards, Computer Repairs 
OPEN MONDAY TO SATURDAY 

(02) 621 5809
30 Campbell St BLACKTOWN NSW

CQ ELECTRONICS

48 HOUR PCB SERVICE
Single Sided................................................7c per cm2
Double Sided.............................................10c per cm2

(Minimum 100cm2)
DRILLING (0.8mm)................................... 2.5c per hole

Send artworks on film or transparency P&P $2.50

ÒaDELECTRONICS
PO Box 341 Riverstone, NSW 2765 

Phone (045) 73 6097

Kenwood KX-780 cassette deck. . . from p41

not markedly affected by the bias 
changes which indicates that the 
machine is pretty well set up to begin 
with.

By far the best performance was 
obtained with metal tape, TDK MA 
C-60 (one of Kenwood’s recommended 
types). At a recording level of - 20VU, 
the - 3dB point of the frequency 
response was 19kHz without Dolby, 
16kHz with Dolby B and 15kHz with 
Dolby C.

At -10VU, and Dolby out, the 
frequency response was only 6.5dB down 
at 20kHz, for a medium bias setting. 
Signal-to-noise ratio was 50.5dB without 
Dolby, 56dB with Dolby B and 58dB 
with Dolby C. All signal to noise ratio 
figures are unweighted. At OVU, 
harmonic distortion was around 1.5%, 
an excellent result. By pushing the 
maximum signal level a little over OVU, 
a dynamic range in excess of 60dB is 
easily achieved.

With Nakamichi SC tape, the 20VU 
frequency response was 3dB down at 
19kHz, without Dolby. With Dolby B, it 
was 17.4kHz and with Dolby C, 18kHz. 
At — 10VU, the frequency response was 
lOdB down at 10kHz, although only 
0.3dB down at 15kHz, again for a 
medium bias setting. Signal-to-noise ratio 
was 49.5dB with Dolby out, 54dB with 
Dolby B and 56dB with Dolby C. 
Harmonic distortion at OVU and 1kHz 
was around 1.6% again, a very good 
result overall.

With Ferric tape, (DM Magnetics) the 
continued on page 128
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' i
n.O - 136 VICTORIA RD, MARRICKVILLE, NSW 2204. 

PHONE 51 3845.
PROUD TO BE «
AUSTRALIAN 1

ELECTRONICS CENTRE

«

I

BSR STEREOPHONIC 
RECORD CHANGER

(BE QUICK — THEY ARE ALMOST 
EXTINCT)

Q7Q nc P-P NSW $5.50V ■ 3 ■ 9u GL V, SA, T $7.50; WA, NT $9.50

HIGH POWER HORN 
SIREN WITH 

PROGRAMMABLE TIMER

'I
50 WATT RMS SPEAKERS

Latest Model • 240VAC 50HZ • 
Auto/Manual Operation • 3-Speeds • Big 
Platter • Cue Lever • Magnetic Cartridge 
• 2 Spindles • Instructions • 4 Pole 
Motor •

P-P NSW $2.00 
INTERSTATE $2.75

TOP QUAUTY • WEATHERPROOF • 5’/»" DIA • 12VDC 10W • WARBLER TONE 
OUTPUT 105dB @ 1M • ADJUSTABLE FROM 30 SECONDS TO 5 MINUTES • INBUILT

o
ne STANDARD MODEL

SOO40 Än*. <N0 TIMER) $2Ö-A5 PLUSP,

★ GOOD PRICE • GOOD QUALITY ★

ALARM CONTROL MODULE
Designed for — Home, Office, Factory, Warehouse installation — allows soundless entry and exit 
• N/O for heat, smoke, vibration, and N/C for doors, windows • Exit delay approx 20 sec • 10 

5 second closed circuit delayed alarm • Instant alarm for open circuit
• Auto-reset 1 min • Drives 8 ohm horn speaker • 12VDC 
• 2MA when armed.

mum
W

CQQ.95 P-P NSW $2.50 
yU W INTERSTATE $3.50

FOR $39.95 PAIR OR $22.50 EA.

ETONE FACTORY SCOOP
3Ocm 8 Ohm Hi-Fi Woofer. Rugged Top Quality 

with Warranty. Foam Surround. 3.5cm V.C. Hefty Ferrite Magnet. 
Freq. Response. 35-4500 Hz.

P-P NSW for one, $4.50. Interstate $6.90. P P NSW for two, $6.50. Interstate $8.50

TUNING 
CAPACITOR

$5»
3 gang, 60pF, 200pF AND 415pF. 
IDEAL for A.T.U., etc. Top quality. Ball 
bearings, 55X45X40mm.

INTEGRATED CIRCUITS

TYPE 6821 $b95

68O2P
$3-50

P-P $1.50

TEXAS TIL 139

transistor
be PCB mounted.

Source and Sensor 
Assembly • Gallium 
arsenide LED and 
PNP silicone photo

P-P $2

Can

75c EACH 10 FOR$6.00
DIODES

IN 4004. 400 piv 
1 AMP

IN 5404. 400 PIV 
3 AMP

50 FOR $2.50 50 FOR $7.50
M9775 650 PIV 3 AMP

50 FOR S9.50
P-P NSW $1.35. INTERSTATE $1.70

DISTRESS 
BEACON 
12 VOLT 2A

Ideal for Car, Truck, Boat.
Also Disco.

C 1 0-95 P-P NSW $2.50
4^ ■ JM INTERSTATE $3.50

SILVER PLATED 
VARIABLE CAPACITOR 
sse sssiæssapiT

J ...............
^_Ji|f r t r r re WÔ 59

150pf AIR SPACED 1" x % " DIA. SHAFT.
CERAMIC INSULATION.

P-P $1.35 $6.50
WB BUY

Al QUALITY 
^TRANSISTORS
W 2N3055

IO r^n CA P-P NSW $2 
■VZ FOR INTERSTATE $2.95

HI-POWER BRIDGE 
RECTIFIER

400 PIV 35 AMP
$3>T5 p-p *1.35

30c m P RO MODELS cast aluminium frame design for (Hl PO WER)

Model Size Cone Type V/Coil Reson Hz Freq Hz Watts Rm:s Price Ea or 2 for
4310 38cm Straight surround 8 or 15 Ohms 45 40-6000 60 $79.95 or $155.00
4510 38cm Straight surround 8 or 15 Ohms 45 40-6000 100 $99.95 or $195.00
4350 38cm Hi-Fi 8 or 15 Ohms 30 30-4000 120 $79.95 or $155.00

PACK AND POST: FOR ONE 30cm SPK, NSW $5. VIC $7. SA Q T S9. WA NT S10.50. PACK AND POST: FOR TWO 30cm SPK, NSW S7.50. 
VIC S10. SA Q T $12. WA NT *14. PACK AND POST: FOR ONE 38cm SPK, NSW *6. VIC *8.50. SA Q T *10. WA NT *12.50. PACK AND 
POST: FOR TWO 38cm SPK, NSW *8.50. VIC *11. SA Q T *20. WA NT *22.50.

Model Cone Type V/Coil Reson Hz Freq Hz Watts Rms Price Ea or 2 for
235 Hi Fi Woofer 8 or 15 Ohms 30 30-5000 120 $ 88.9* or $169.00
239 Hi Fi Twin Cone 8 or 15 Ohms 30 30-12000 120 $ 95.50 or $101.50
245 Hi Fi Woofer 8 or 15 Ohms 30 30-5000 150 $111.00 or $210.00
249 Hi Fi Twin Cone 8 or 15 Ohms 30 30-12000 150 $117.50 or $223.00
265 Bass Guitar etc 8 or 15 Ohms 50 40-8000 150 $168.00 or $320.00
266 Disco etc 8 or 15 Ohms 50 40-14000 150 $175.00 or $332.00
231 Disco etc 8 or 15 Ohms 65 50-8000 60 $ 75.50 or *143.00
236 Twin Cone Disco 8 or 15 Ohms 65 50-14000 60 $ 90.00 or $170.00
241 P.A. etc 8 or 15 Ohms 65 50-8000 80 $ 94.50 or *180.00
246 Twin Cone P.A. 8 or 15 Ohms 65 50-15000 80 $ 99.50 or *190.00

FOR REGISTERED POST, ADD AN EXTRA $3.65 TO PACK & POST CHARGE.

CRYSTAL
3.579545 MHz. Mini Solder in.

95c
2SD200 = BU205 

TRANSISTOR

750V

NPN VCBO VCE 300V

3 AMPS

. QQ 7R P-P NSW *1.35
4 FOR VUllU INTERSTATE *1.70

CX MJE 350W TRANSISTORS
PNP. 300V -5A

IO.. $3 ”
AandR power
TRANSFORMER
Primary. Tapped from 
200v to 250v 50Hz.
Secondary. 0—20, 
30,48v 2.5 Amps.
Size 95 x 80 x 85mm

$9.95 P-P NSW $5.50
INTERSTATE $7.50

PLASTIC BOX
$1.25

P-P 75c

117' X 63 X 35m'm.

STURDY — you can actually stand on them. 
— 2 colours, grey and white.

BACK PLATE INCLUDED



A TRULY NOSTALGIC 
TRIP INTO AUSTRALIA’S 

WIRELESS PAST

AT YOUR NEWSAGENT NOW
THE FEDERAL PUBLISHING COMPANY

PO BOX 227, WATERLOO 2017

Kenwood KX-780 cassette deck.
-20VU frequency repsonse was 3dB 
down at 17kHz with and without Dolby 
B, and at around 19kHz with Dolby C, 
although note that the overall response 
was a good deal lumpier than with the 
previous two tapes.

At -10VU, the response at 20kHz 
was — 9dB down and distortion at OVU 
was 3.1%. All these figures for Ferric 
tape were taken with minimum bias 
setting, which gave the best overall 
results.

Separation between channels was 
-39.5dBat 100Hz, -40dBat 1 kHz and 
— 38dB at 10kHz. These are good 
results.

.from p126
In fact, the overall results from this 

machine were very good and 
demonstrate just how far the cassette 
medium has evolved. There are few 
points worth complaining about, 
although the accuracy and resolution of 
the LED signal level could be improved.

In use, the unit performs very well and 
produces very good quality recordings.

Recommended retail price of the 
Kenwood KX-780 is $679.00. For 
further information on the Kenwood 
range of products, contact Trio- 
Kenwood (Australia) Pty Ltd, 4E 
Woodcock Place, Lane Cove, NSW 
2066. (L.D.S.) *
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FROM HOBBYIST TO PROFESSIONAL -
FLUKE MUST BE YOUR FIRST MULTIMETER CHOICE

FOR FEATURES, QUALITY AND VALUE
FLUKE MULTIMETERS 
CARRY A ONE YEAR 
MINIMUM WARRANTY 
AND ARE BACKED BY 
COMPREHENSIVE SPARE 
PARTS, CALIBRATION 
AND SERVICE
1 8050A

• 4’/2 digit bench portable • 0.03% basic 
accuracy • 10uV, 10nA. Wmohm sensitivity
• True RMS to 50kHz • dB with 16 reference 
impedances • Relative reference for 
comparing values • Mains/Battery option

8010A 8012A (similar to 8050A)
• 801OA has 10A range and true RMS • 8012A 
has low ohms (0.001 ohm resolution) • Both 
have conductance • Mains/Battery option

2 8020B
• 3Vt digit • 0.1% basic accuracy • Eight 
functions including conductance
• Continuity beeper

3 8021B 8022B
• 3% digit • 0.25% basic accuracy • Diode 
test • Continuity beeper (8021B only)

4 8024B
• 3'4 digit • 0.1% basic accuracy
• 11 functions including temperature with 
K type thermocouples • Peak hold on voltage 
and current • Logic detection and continuity 
testing • Audible and visible indicators

5 8026B
• 3'4 digit • 0.1% basic accuracy • True RMS 
to 10kHz • Conductance to W.OOOMohm
• Diode test and continuity beeper

6 8062A
• 4'4 digit • 0.05% basic accuracy • Similar 
to 8060A without counter and dB • Relative 
reference • True RMS to 30kHz

7 8060A
• 4'4 digit • 0.05% basic accuracy • True 
RMS to 100kHz • Frequency counter to 

। 200kHz • dB and relative dB • Microprocessor 
I self diagnostics • Relative reference for 

comparing values • Direct resistance to 
300Mohm

LOW COST 70 SERIES 
I WITH ANALOG & DIGITAL

DISPLAY
8 73 WARRANTY
• 3200 count display • 32 segment bar graph
• 18 ranges • Automatic power down
• 10A current range • Autorange • 0.7% basic 
accuracy • 2000 hour battery life

I 75
All the features of the 73 plus:
• Audible continuity tester • Autorange/ 
Range hold • 0.5% basic accuracy • Low 
mA range

SOLD & SERVICED IN AUSTRALIA BY ELMEASCO
Instruments Pty. Ltd.

Elmeasco Instruments Pty 

NEW SOUTH WALES 
15 Macdonald Street.
MORTLAKE 
PO Box 30. CONCORD 
NSW 2137 
Tel: (02) 736 2888 
Telex AA25887

Ltd - incorporated in N.S.W.

VICTORIA
12 Maroondah Highway.
RINGWOOD
PO Box623.RINGWOOD
VIC 3134
Tel: (03) 879 2322
Telex: AA36206 ELMVIC

QUEENSLAND
243 Milton Road.
MILTON
PO. Box 2360. BRISBANE
QLD 4001
Tel: (07) 369 8688
Telex: AA44062

SOUTH AUSTRALIA 
99 King William Street. 
UNLEY
P0 Box 1240. ADELAIDE
SA 5001
Tel (08) 271 1839
Telex: AA88160

WESTERN AUSTRALIA
20 Barcomb Way.
GOSNELLS
P.O. Box 96. GOSNELLS
WA 6110
Tel: (09) 398 3362

All the features of the 75 plus:
• Touch Hold function • 0.3% basic accuracy
• Multipurpose protective holster

ACCESSORIES INCREASE 
THE VERSATILITY OF 
YOUR FLUKE 
MULTIMETER
An extremely wide range of accessories is 
available for your Fluke multimeter



One system per engineer.
Now you can afford to work with it
You can't afford to work without it

- -j-----pi c/uucli viiy
through computing on two fronts: CAE and the personal 
computer.
In just a few years, CAE has grown dynamically to provide 
extensive functionality to the electrical design engineer. 
For example, the Daisy LOGICIAN was introduced in 1981 
asa stand-alone engineering workstation. Since then, the 
LOGICIAN has grown in performance and functionality to 
replace many mainframe design automation systems.

theLeng'neering community has quietly selected 
the IBM PC as the workhorse for general purpose 
engineering support.
There isn't room or need for two different computers on 
the engineer's desk.

Daisy's Personal LOGICIAN packages 
the workhorse PC, logic entry and CAE network 
access.
One desk, one computer. One low price.
The benefits are significant.

Because of the compatibility of the processors and architecture 
of the Daisy and IBM systems, we provide you an affordable, 
highly integrated personal engineering workstation with 
enormous price/performance and functionality benefits.
You get the most system for your money, and for your desk 
space.

You get Daisy's commitment to delivering the competitive 
edge in CAE productivity. And you ride with the IBM standard 
as the functionality of the personal computer is advanced.

If you have been waiting for a CAE solution that fulfills the 
need of your entire engineering department...your wait is over. 

The technology is available. Your investment is protected.

The Personal LOGICIAN is the entry level workstation of the 
Daisy integrated CAE range. Other products include:

LOGICIAN. The cornerstone of Daisy CAE
The industry’s best selling, best proven CAE workstation, 
providing full CAE functionality for design entry and design 
verification - and included in every high-level Daisy system. 

MegaLOGICIAN and PMX. For total system simulation. 
Accuracy and simulation acceleration combine to deliver 
reliable verifications at interactive speed.
The PMX (Physical Modeling Extension) allows system 
designers to incorporate complex devices and subsystems as 
part of entire system simulations.

GATEMASTER. The standard semicustom workstation.
The system for optimal semicustom design and correct by 
construction layout. With more design libraries on line than 
any other system, GATEMASTER puts semicustom technology 
within the reach of any design engineer.
CHIPMASTER. Next-generation mask layout.
Integration of CAE and CAD in a single system. Performance 
acceleration means layout now runs at interactive speeds in a 
wmdowed working environment. Plus: Power and capacity for 
VLSI circuits of any size, any technology.
For full detail of the Daisy product range, contact your nearest 
Parameters office today.

¿hfem

SVSTEmS corp]_

SYDNEY:
41 Herbert St, Artarmon, N.S.W.
P.O. Box 573, Artarmon, N.S.W 2064 
Phone (02) 439 3288. Telex AA25021
MELBOURNE: PARAMETERS^
1064 Centre Road, Oakleigh South. 
Private Bag No. 1, Oakleigh South 3167 
Phone (03) 575 0222. Telex AA33O12 PERFECTION IN MEASUREMENT

Glover & Assoc. PDS001


	The one you can’t afford not to own!

	Rally computer for cars

	High voltage insulation tester


	Editorial Viewpoint

	Short form kit

	Does not include case

	NOW ONLY $29*5

	$245°


	ten you build it yourself!

	Earn a Fortune! (or a few cents)

	Short form kit Does not include case


	M995

	See page 84 for store addresses

	Megabit-chip from IBM

	Business Brief

	NASA antenna for University of Tasmania

	ZIP-RACK 19A is the basic rack system for your 19 inch rack mounting equipment, kits & PCB sub-racks.

	ASSEMBLY



	SPRINGVALE SUPER STORE

	NOW OPEN!

	CHECK THESE 2 GREAT LOCATIONS

	TOP BRAND MITSUBISHI MONITORS




	$210 $215

	Much more on engineers

	( GREAT NEW PRODUCTS!!!

	PRICES!!

	How it works

	Secondary x-rays

	Wavelength dispersion

	X-ray detectors

	Scintillation counter

	Signal processing

	Pulse counting

	Final processing

	IC SPECIALS




	We've got the kits at

	LATEST KITS!

	SERIES 5000

	PRICES SLASHED!

	TALKING ELECTRONICS KITS!

	POWER AMPLIFIER

	Assembled and Tested $499

	PREAMPLIFIER

	Assembled and Tested $599

	THIRD OCTAVE GRAPHIC EQUALIZER SPECIFICATIONS:




	Rod Irving Electronics!

	Baff les j bo ff les g boxes and vents

	by NEVILLE WILLIAMS

	Directional Effects

	Bass Roll-off

	Baffling Essential

	Hifi Loudspeakers

	Extended Bass

	Smaller Boxes?

	Linear Phase Loudspeakers

	The Modern Approach

	Sealed Systems

	M siridBil—SPECTRUM

	BUILD YOUR OWN SPEAKERS

	SCAN AUDIO Pty. Ltd.

	Reflex Enclosures

	Multidirectional Loudspeakers



	Repetitive Strain Injury: is it real or imaginary?

	A very old problem:

	Musicians as well!

	NOW.. .

	...AND RECEIVE

	12 issues for the price of 8!!

	That’s just $20.80 for 12 issues! OR BETTER STILL. . .

	TAKE ADVANTAGE OF US.

	YOU’LL SAVE OVER $10.00!!


	ORDER NOW. IT’S EASY - HERE’S ALL YOU DO..

	My own experience

	SORRY, Mr KODAK!

	Distortion on strings




	(i% tlie

	Mitsubishi DP-205 compact disc player

	Performance

	Features


	In a class of it’s own...

	3 head monitor cassette deck

	MITSUBISHI

	AUDIO SYSTEMS


	...at safer temperatures!

	Choose an approved soldering iron that best suits your needs.

	ROYEL

	KENWOOD KX-780

	Chassis features

	Performance


	LENCO

	SOUNDRING PTY LTD

	Presentation

	Functions

	Controls

	The circuit

	Interrupts






	The Latest from Yaesu!

	$449

	TOOLS:	NOW:

	SWITCHES:

	CONNECTORS:

	$690

	ELECTRONIC CONTROL

	SECURITY SYSTEM


	$7295

	Maino ©eöpatclj äderte 869 GEORGE STREET SYDNEY 2000

	TELEPHONES 211 0744 • 211 0816

	Power

	Power down

	PARTS LIST

	SECURITY EQUIPMENT!

	VIDEO ACCESSORIES!



	MICRON]

	I d

	AUDIO PRODUCTS!

	COMPUTER ACCESSORIES!




	□ The Serviceman

	Distribution systems

	$1167.00

	TRADE SERVICES

	MODULES

	AWA THORN

	THORN 3504 EXCHANGE MODULES

	HMV 212 MODULES (Repaired only at present)

	3 MONTHS WARRANTY ON ALL WORK AND TEST EQUIPMENT

	The new system

	Practical requirements

	TETIA Fault of the Month


	BENCH TOP POWER SUPPLY

	3—50 Volt at up to 5 Amps

	Auxiliary + /—12V Option

	K 6750 $199.50


	TRONICS

	Circuit description

	The stopwatch


	Collet Knobs*

	and caps and pointers and figure dials and nut

	VELLEMAN

	DISTRIBUTORS WANTED

	Stop/start control

	Construction

	PCB assembly





	Bert bought bargain bubbles Bye-Bye, Bert.

	Troubleshooting

	TELEX

	Microwave Leak Detector

	NUMBER 1 FOR KITS



	High voltage insulation tester

	How it works

	Siemens Memory I.C.’s. High quality. New low price.

	Parts List

	Construction


	DIGITAL ELECTRONICS

	Circuit & Design Ideas

	Infrared remote keyboard

	88kHz notch filter for CD players

	Hee-haw siren using piezo buzzer

	(008)22 6610

	(02) 887 2276

	MAJOR RESELLERS

	POST & PACKING CHARGES

	Terms available to approved applicants


	ELECTRONICS

	Infrared diode amplifier

	CRO adaptor for RMS measurements

	The circuit

	supplies

	Single supply

	Construction

	PARTS LIST






	OP AMPS

	Explained

	Standard practices

	Dual supplies

	AR2001

	$559

	“EMTRON ACE”


	Cut your computer installation time.

	We carry Belden® ..the most comprehensive line of computer cable available.


	SPEED DATA

	Datalene™ data cable.

	ACME ELECTRONICS



	OP AMPS

	Explained

	Available from: Electronics Australia Book Sales, 140 Joynton Avenue, Waterloo, NSW 2017. Phone (02) 663 9999.

	Specifications

	Decoupling

	High frequency bypassing

	Drift

	References

	Or $247 deposit and $19.85 weekly over 48 months to approved purchasers.

	by BRIAN J. WARMAN, VK5BI

	Model railway electronics

	Interfacing the IBM PC

	Z80 machine code programming


	at the

	leading edge

	by ANDREW LEVIDO

	Construction

	Variable volume piezo buzzer

	Videophone for security systems

	Gold-plated RCA plugs & sockets

	New products for Z8000 family

	Low cost

	EPROM eraser

	ELECTRONICS GALORE BARGAI NS™ ER

	FOR CALLERS

	LAST CLEARANCE OF TECCOR DEVICES

	Miniature 4 Jones’ connectors

	only $2.00 pr

	$1.75 10up$L50l

	MASTER THE DARK ARTS

	Promo rk Electronic/^

	New Products...

	VHF marine transceiver

	LMC669 CMOS auto-zero circuit

	Sealed batteries from Chloride

	New rack system

	With Heimann


	Light Dependent Resistors

	by PHILIP WATSON

	How a Daisywheel printer works

	Printer buffer

	Speed

	Cut-sheet feeder

	Conclusion




	Records & Tapes

	RAVEL & CHAUSSON

	WAGNER

	MOZART

	DEBUSSY & RAVEL

	“MESSIAH” ON CD

	TRUMPET CONCERTOS

	S59500+ st

	RISTON 3000 PCB MATERIAL

	MORE OLD/NEW JAZZ

	COUNTRY GOSPEL

	ROCK DEVOTIONAL

	“BIG BAND” GOSPEL





	"SOWHAT’S NEW IN CRS?"

	FLAWLESS FLUTE

	VOCAL DUO

	ELECTRONIC WORLD

	MORE & MORE

	For all your electronic needs, see us.

	Save yourself a trip to the city - come to

	PCB TRANSFORMERS

	POWER TRANSFORMERS

	AUDIO TRANSFORMERS


	I»il> 1" nilVISLQL

	AND HOBBIES ♦	

	COMPUTER BOARDS



	Information centre

	Substitute transistors for Playmaster 136

	Multi-sector burglar alarm

	Problem with tacho/dwell meter

	Infrared

	remote control

	Information Centre . . . ctd A

	Trouble with

	Teletext Decoder

	Notes & Errata

	BSR GRAMO MOTOR AND PICKUP 240V

	ONLY $22

	DUAL VU METERS


	BSR

	BELT DRIVE

	PIEZO

	SPEAKER SYSTEM



	SPEAKER SPECIALS

	$10



	EH marketplace EM marketplace

	ELECTRONICS CENTRE

	BSR

	STEREOPHONIC RECORD CHANGER

	'I

	ALARM CONTROL MODULE

	TUNING CAPACITOR



	$5»

	INTEGRATED CIRCUITS

	DIODES

	$6.50


	95c

	IO.. $3 ”

	TRANSFORMER

	$9.95

	I 75

	Daisy's Personal LOGICIAN packages the workhorse PC, logic entry and CAE network access.











