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LETTERS TO 
THE EDITOR
Illumination unit

Your correspondent Peter Phillips 
(page 45, May 90 issue) may be inter­
ested to know that the ‘Career referred 
to in his old book was in fact, the 
French standard of illumination, equal 
to 9.62 Int.candles. He is wise to sus­
pect the figures he quotes, as when 
recalculated they give an efficiency of 
about six milliwatts for one candle 
power. This is out by a factor of about 
500 for the carbon filament lamps of the 
time.

As a new subscriber to you magazine, 
I have been particularly interested in 
your historical articles. Pity that my 
April issue had pages 19-34 and 99-114 
missing. Can you help me please?

P. Steel,
Jarrahdale, WA.

Comment: We’ve sent you a replacement 
copy, Mr. Steel. Thanks for your infor­
mation, and were glad you like the his­
torical features.

Scarting about
In EA’s very thorough review of 

Philip’s new Matchline digital vision TV 
(May 1990), you have revealed the wide 
array of interconnection sockets - in­
cluding Scart — built into this deluxe 
product.

As your reviewer has questioned the 
availability of adaptor cables for Scart 
connection, 1 am pleased to advise that 
Philips makes available a range of six 
audio and video Scart leads.

Most Dick Smith stores carry stocks 
of these, or they can be ordered in. 
Other stores like David Jones, Retravi- 
sion and Chandler stores also stock or 
will order. Of course, all Philips service 
counters offer cash sales on Philips’ vast 
range of connection cables.

Any EA reader wanting advice on lo­
cating an appropriate interconnection 
lead can call (02) 742 8425.

Your reviewer also noted that this la­
test Matchline digital TV is, through its 
Scart wiring, D2bus-prepared. With a 
number of major Japanese manufactur­
ers adopting this Philips D2B intercon­
nection control system, your readers can 
soon expect to see an increase in the 
number of consumer electronics prod­

ucts designed with Scart connections. It 
is certainly a very simple one plug 
error-free interface, with agreed stand­
ards prescribed for a host of new appli­
cations like D2B, priority links and 
scrambling/encryption hook-ups.

James France,
Marketing Manager, 
Philips Accessories, 
Homebush, NSW.

Upset amateur
I'm sure that 1 am only one of thou­

sands of amateur radio operators who 
took exception to the comments by Mr 
Paul Wraith (VK4ZWD), in ‘Letters to 
the Editor’ EA, May 1990. His old fash­
ioned idea that ‘ham radio operators 
who use commercial gear are merely 
glorified CB’ers...’ is particularly nar­
row-minded.

It really is an insult to those operators 
whose interests in radio are more diver­
sified than simply building their own 
equipment. Don’t get me wrong, ‘home­
brewing’ your own gear is an admirable 
radio covers a wide spectrum (pardon 
the pun) of activities. In most of these, 
radio equipment of a high technical 
standard is a distinct advantage.

Depending on individual skills and in­
terests, each of us tend to concentrate 
on a particular branch of amateur radio, 
whether it be antenna design, comput­
ers, satellite communications, repeaters, 
simple chats with friends, and yes, even 
building your own equipment. If an 
operator chooses not to participate in 
any of these activities, it is entirely up 
to them. It certainly does not brand him 
or her as being inferior in any way.

Hopefully, people with opinions like 
Mr Wraith are in the minority because 
it is the combination of all diverse 
aspects of amateur radio which make it 
great.

C.W (Ted) Krapkat, VK4NXO, 
Mt Larcom, Qld.

Leak amplifiers
1 read with much interest the article 

in your July 1990 issue titled ‘The Wil­
liamson Amplifier’, which provides an 
excellent overview of the characteristics 
of this amplifier. The Williamson ampli-
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fier was undoubtedly at the ‘leading 
edge’ of amplifier technology in 1947, 
and as the circuit was published in the 
technical press, many audio enthusiasts 
could afford to build a superlative am­
plifier using quality transformers (pro­
duced by a number of manufacturers). 
These factors lead to the unprecedented 
popularity of the design.

I would like to have seen the article 
also cover the pioneering work achieved 
by Harold Leak. Leak started out work­
ing in the cinema industry with Gau­
mont Cinemas in England. In 1934 he 
started his own business - H.J. Leak & 
Co Ltd - and worked initially as a sub­
contractor building amplifiers for other 
firms. In 1945 Leak released the first 
amplifier in the famous 'Point One' 
series, so named as the total harmonic 
distortion at rated output measured 
0.1%. The announcement of this aston­
ishing performance first appeared in an 
advertisement in the Journal of the Brit­
ish IRE, September 1945. The earliest 
copy of such an announcement that I 
have been able to locate appeared in 
Wireless World in February 1946.

This level of performance was 
achieved through the use of consider­
able amounts of properly applied nega­
tive feedback, coupled with a triode 
connected output stage (as it was in the 
Williamson amplifier two years later). 
In the case of the origina Leak ‘TL/12’ 
model, 25dB of feedback was applied 
over the three stages of the amplifier 
and the output transformer. High load 
damping factors were achieved, together 
with frequency response level within 
0.25dB over the 20Hz to 20kHz. Fur­
thermore Leak published gain and 
phase margins for the feedback loop 
(10dB and 20° respectively).

The Leak TL/12 amplifier set such im­
proved standards in technical perform­
ance and physical layout and construc­
tion of its components that it easily be­
came the ‘reference amplifier’ in the 
sound and broadcasting industry. Leak 
went on to become one of the dominant 
names in the audio industry during the 
1950’s and 60’s, and was one of the first 
British manufacturers to successfully ex­
port to the USA.

Harold Leak died in August 1989 at 
his home in Jersey. An obituary for him 
appeared in the Journal of the Audio 
Engineering Society, October 1989. His 
death failed to gain much attention else­
where, and these early achievements ap­
pear to be fading into obscurity — 
something which prompted me to write 
this short reminder.

Stephen Spicer,
Glen Waverley, Vic. 0

EDITORIAL
VIEWPOINT

Privatising Telecom, OTC: 
ideology reigns supreme

For the last few months I’ve been resisting the temptation to comment fur­
ther about the ongoing Telecom/OTC/Aussat deregulation/privatisation de­
bate. After all, as various readers have pointed out, these matters are basi­
cally political — and therefore well outside my limited expertise. But recent 
comments by both politicians and media experts have finally overcome my 
resistance. Even though it will almost certainly bring further wrath upon me, 
here goes:

I guess what irritates and worries me most about this debate is the way so 
many of the protagonists appear to base their position so heavily on ideology, 
rather than any kind of rational consideration and balancing of evidence. As 
a result, instead of sensible debate and discussion, what we seem to get so 
much of the time is a kind of verbal jousting: a contest to see whose ideology 
is strong enough to knock the other side over, and win the day.

As a result, the ‘debate’ seems to be boiling down to a choice between 
either (a) rolling Telecom and OTC together into a public-owned ‘Megacom 
A , with Aussat flogged off to a new privately owned and competing ‘Mega­
com B’, or (b) flogging everything off to private organisations. And in either 
case foreign organisations seem likely to end up "with major slices of the 
action, simply because we’ll need their money.

What kind of alternatives are these? We’re talking here about Australia’s 
telecommunications systems — one of our most vital national resources. And 
yet in the name of supposedly greater ‘competition’ and ‘efficiency’ (not to 
mention that flavour of the decade ‘deregulation’), both sides seem to be 
hell-bent on either rearranging them, or dismembering them and flogging bits 
off to the highest bidders.

We wouldn’t dream of doing this with our electric power authorities, or our 
water and sewerage utilities. Surely our telecommunications systems are no 
less important!

The crazy thing is that overseas, they’re already starting to realise that 
especially in telecommunications, this blind drive towards deregulation and 
competition has probably resulted in the biggest disaster of this century: 
poorer service, higher costs and many more hassles, for most users. It seems 
incredible that Australia’s decision makers want us to follow suit, and for 
what seems to be purely ideological reasons.

Jack Keavney’s excellent book The Time For Truth looks objectively at 
what has in fact happened overseas with deregulation. From this, it’s clear 
that despite their faults, Telecom Australia and OTC already compare more 
than favourably with their overseas equivalents. Surely any decision to tinker 
with them should only be made after very careful and objective consideration 
of the risks involved.
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What's New in
VIDEO and AUDIO *

Bose launches new ‘invisible’ music system for the home

Bose Lifestyle System components. The bass driveripower amp unit is at 
upper left.

Recognising trends in favour of com­
pact, unobtrusive music systems for the 
home, Bose Corporation has combined 
many of its previous innovations to de­
velop a new ‘Lifestyle’ Music System, 
where many of the key components are 
virtually invisible. As the same time the 
new system provides a significant en­
hancement in terms of operational flex­
ibility.

At the functional heart of the system 
is the Lifestyle Music Centre, which 
combines an AM/FM tuner, a CD 
player and a microprocessor-controlled 
preamp/line amp system. A slim and 
elegant looking tabletop unit, it is 
roughly the size of a telephone book: 
420 x 244 x 62mm.

To allow the LMC to have such a 
compact size, the power amplifiers have 
been moved out — and incorporated 
within the loudspeaker system. In fact 
they’re built into a compact bass driver 
unit, designed to be positioned out of 
sight, which uses Bose’s well-known 

‘Acoustimass’ double enclosure system 
for extended bass response.

The Lifestyle System’s Powered 
Acoustimass unit itself measures only 
464 x 321 x 250mm, and includes a 100- 
watt amp to drive its internal pair of 
152mm bass drivers, plus a pair of 50W 
amps to drive the matching pair of com­
pact ‘twin cube’ midrange/treble enclo­
sures. These in turn measure only 187 x 
117 x 92mm, and each feature a pair of 
64mm wide-range drivers in magneti­
cally shielded, adjustable cube enclo­
sures designed to be mounted unobtru­
sively on a wall - or possibly behind 
light curtains.

An important advantage of the Life­
style System's 'powered loudspeaker 
system’ approach is that a single LMC 
can feed signals to multiple speaker sys­
tems, distributed both inside and out­
side the home. In fact the LMC is delib­
erately designed to allow independant 
supply and control of two different 
stereo signals at the same time - from 

say the CD player and FM tuner, feed­
ing them to loudspeaker systems in dif­
ferent rooms.

In normal operation, all main func­
tions of the LMC are controlled via a 
multi-function handheld remote control, 
which can be switched to control either 
signal channel as desired. And in order 
to allow use of the remote in virtually 
any room, it uses a radio link rather 
than the common infra-red light. Opera­
tion is crystal controlled for stability, at 
27MHz.

Other features of the Lifestyle System 
include active electronic equalisation, a 
Bose-patented ‘Dynamic Equalisation’ 
circuit giving optimum tonal balancing 
at any level of volume, and easy com­
patibility with external audio sources 
such as TV receivers and VCRs. Addi­
tional compact ‘powered remote’ loud­
speakers are available for use with the 
system, as are additional remote con­
trols.

The Lifestyle Music Centre provides 
two independently controlled stereo 
output channels, which can be piped 
to powered loudspeaker systems in 
various rooms or ‘zones’.

For further information circle 181 on 
the reader service coupon, or contact 
Bose Australia, 11 Muriel Avenue, Ry­
dalmere 2115; phone (02) 684 1022.
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from Onkyo
signed to drive even the most inefficient 
of todays’ speakers. Rated distortion is 
quoted at 0.008% at rated output, and 
frequency response from 2Hz to 50kHz 
within IdB.

Integrated high-end amp
The new A-G10 is part of Onkyo's 

‘Grand Integra Series’, the flagship of 
the Onkyo audio product line up. Using 
Onkyo s latest ‘digital’ technology, the 
A-G10 can accept source material in ei­
ther normal analog or digital format 
from CD (44.1kHz), DAT (48kHz), or 
future satellite broadcast (32kHz). ei­
ther via optical fibre or coaxial cable
input.

Onkyo employs its proprietary ‘accu- 
linear’ 18-bit ladder network D/A con­
verters which they claim have been 
‘tuned’ at the factory as far as the 
fourth most significant bit. The benefit 
of such painstaking ‘fine tuning’ meth­
ods is crucial particularly when listening 
to very soft musical passages, where the 
non-linearity in conventional D/A con­
verters can manifest itself as distortion.

Boosting 135 watts RMS per channel 
into 8 ohms and dynamic peaks of up to 
460 watts (2 ohms), the A-G10 is de-

Monitor-style 34cm CTV from Akai
Akai’s CTK-145 is a 34cm (14") moni­

tor style colour TV with 16 button infra 
remote control.

The A-G10 has provision for both 
MC and MM cartridges with ample 
sensitivity to match very low output 
(high end) moving coil cartridges on the 
market today (HOuV). Equally impor­
tant is the very high signal to noise ratio 
of the phono section, one of the highest 
in the industry at 85dB (reference 
500uV MC). In addition to accepting 
both MC and MM cartridges the A-G10 
has provision for; 2 x CD inputs, tuner, 
video disc, DAT, VCR, and processor 
(reverb or surround sound) plus sepa­
rate pre-in and power-out facilities.

For further information circle 184 on 
the reader service coupon or contact 
Audio Insight. 5 Skyline Place, Frenchs 
Forest 2086; phone (02) 975 3011

Designed for both UHF and VHF 
transmissions, the CTK-145 will store 
up to 30 pre-set channels. It also em­
ploys Akai’s FST (flatter square tube) 
technology which offers a larger, more 
linear image with less curvature of the 
screen. Combined with this is Akai’s 
dark tint tube technology which en­
hances picture quality, particularly in 
situations where there are high ambient 
light levels.

The CTK-145 is covered by a three 
year national warranty on parts and la­
bour. It has a recommended retail price 
of $469 and is available at Akai dealers 
and selected department stores.

For further information circle 187 on 
reader service coupon or contact Akai, 
2 Australia Avenue, Homebush Bay 
2011; phone (02) 763 6300.

High-quality 
two-way speakers

As with the other systems designed 
and manufactured by Orpheus Loud­
speakers in Lilyfield, Sydney, the ‘Dolo­
mite’ system is individually hand assem­
bled and tested by designer Brad Scr- 
han to ensure the highest level of qual­
ity control. The components and materi­
als used are also of uncompromising 
high quality, allowing the firm to offer a 
5-year guarantee.

The Dolomite system features two 
very solid, heavily braced and damped 
38L enclosures measuring 611 x 325 x 
290mm, and each weighing 18kg. The 
enclosures are made from 19mm high 
density custom wood, braced and 
damped with 10mm tar pads.

Within each enclosure is a 200mm 
polypropylene cone bass/midrange 
driver in a QB3 bass reflex system, cou­
pled with a 25mm metal dome polya­

mide-surround tweeter. High quality 
heavy gauge air-cored inductors and 
metallised polypropylene capacitors are 
used in the crossovers, to give very 
smooth and clean reproduction from 
38Hz — 20kHz +/-3dB. Impedance is 8 
ohms nominal, sensitivity is 
90dB/lW/lm and power handling ca­
pacity is rated at 30 - 150W.

Recommended stands are the Audio 
Furniture 400mm model, as shown.

For further information circle 182 on 
the reader service coupon, or contact 
Orpheus Loudspeakers, 7 Ainsworth 
Street, Lilyfield 2040; phone (02) 
569 9352. V ’
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WHAT'S NEW IN VIDEO AND AUDIO

New Tannoy 
monitor speakers

Tannoy has released a new range of 
Monitor Series professional studio 
monitors, based on the firm s research 
in differential material technology 
(DMT) - the study of different materi­
als and their relative behaviour when in 
intimate contact.

The new Monitor Series comprises six 
models, ranging from the System 215 
DMT dual 15" professional monitoring 
system through to the compact System 2 
NFM near-field monitor.

All cabinets are constructed from a 
high density MDF space-frame with 
rounded corners and edges to reduce 
sound reflections and diffractions from 
cabinet boundaries. DMT is applied to 
the cabinet design to effectively transmit 
or absorb energy in a frequency selec­
tive manner.

Five new mid/bass drivers are used in 
the Monitor Services, all featuring DMT 
in the suspension and termination of 
cones to chassis frames. New high fre­
quency drivers complement the mid/bass 
drivers and feature computer designed 
waveguides to match the acoustic source 
impedance at the HF diaphragm into 
the listening environment. A new design 
voice coil assembly consists of a high 
temperature polyamide insulated, cop­
per clad aluminium rectangular ribber 
conductor chemically bonded onto a 
glass-fibre former which fits onto the 
outside of the HF diaphragm skirt. 
Crossovers are constructed of very high

grade air cored inductors and film ca­
pacitors, and are all hard wired without 
the use of printed circuit boards.

For further information circle 186 on 
reader service coupon or contact Amber 
Technology, Unit B, 5 Skyline Place, 
Frenchs Forest 2(186; phone (02) 
975 1211.

Ultra compact VHS-C 
camcorder from JVC

The only worry with slipping JVC’s 
new GR-AX7 VHS-C Videomovie into 
your bag is forgetting that it’s there. 
With a mass of around 750 grams, it 
won’t weigh heavily on your mind!

Despite its size, the GR-AX7 is nota­
ble for its high performance and user- 
friendly technology which allows many 
sophisticated features, some not previ­
ously available on compact Videomovie 
cameras.

The chassis is 30% smaller than a 
conventional VHS-C video camera, and 
in fact fits in the palm of your hand.

For convenience and flexible shoot-

2208; phone (02) 750 4188.

New three head tape deck from Marantz
Marantz Australia has released a new 

’flagship’ audiophile cassette deck, the 
model SD60, crammed with high-tech 
features.

The SD60 is a true three-head deck, 
allowing off-tape monitoring for instant 
comparison of a recording with source 
material. Three-hcad design has also al­
lowed provision of optimum head gaps 
for recording and playback; two-head 
machines must compromise with dual­
purpose tape heads.

A special cassette stabiliser ensures 
the cassette shell cannot pick up and 
amplify mechanical vibration from the 
tape transport system - a common 
source of distortion in many cassette 
decks.

A new design direct-coupled tape­
head amplifier, specially developed by 
Marantz engineers using delicate phone-

ing, the GR-AX7 is equipped with a 6:1 
power zoom and JVC’s advanced full 
range AF autofocus system with auto 
macro. High picture quality is assured 
by variable shutter speeds ranging from 
1/50 for normal shooting to 1/4000 for 
clear, sharp, high-speed action shots 
with no blurring.

The GR-AX7 has been released in 
Japan and is expected to be on sale in 
Australia later this year.

For further information circle 185 on 
the reader service coupon or contact 
JVC, 13 Garema Circuit, Kingsgrove

stage technology, is claimed to deliver 
remarkable dynamics and fine musical 
detail.

The SD60 has both Dolby B and C 
noise reduction to fully exploit the per­
formance of modern tape formulations. 
It also has the Dolby ’HX-Pro’ head­
room extension systen, which automati­
cally ensures the best possible high-fre­
quency response and lowers distortion 
during the recording process. Tapes 
made with this system can be enjoyed 
to the full on any cassette player, even 
if it does not have HP-Pro.

The SD60 will sell for a recommended 
$899. Like all Marantz equipment, it 
carries a two-year warranty.

For further information circle 188 on 
reader service coupon or phone Ma­
rantz Australia’s hotline on (008) 
22 6861. ®
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Yamaha brings you the
most innovative

entertainment technology
since moving pictures...

Moving sound

————————— that’s just how life-like this system sounds! All functions are 
fully managed by a learning remote control which completely
integrates and operates your TV, video and audio system.

To experience the excitement of ‘MOVING SOUND' and to 
find out just how easy this system is to operate and install in your 
living room, see your local YAMAHA HI-FI Specialist now.

AM HAj

FIVE YEAR WARRANTY
•Dolby Pro Logic Surround is a trademark of Dolby Laboratories

READER INFO NO. 2



TECHNICS' SL-PS70 
MASHES ITS RIVALS
The new ‘one-bit’ CD players are coming out thick and fast now, 
the new Technics mid-range SL-PS70 ‘MASH technology model 
very impressive - not only in terms of performance and facilities 
the amount of fresh air he found inside the case!

and Louis Challis has just put 
through its paces. He found it 
it provides, but also because of

Over the last eight years, Technics has 
designed many excellent mid-priced CD 
players - the majority of which have 
displayed considerable ingenuity and 
quite a few offered innovative features 
which the market place and their 
competitors have rapidly adopted.

The first Technics CD player which I 
reviewed was the SL-P8, and as I recall, 
that particular CD player proved to be a 

'hard act to follow' as it incorporated a 
remote volume control as well as other 
desirable features.

Having recently reviewed the first of 
the Philips 'one bit' machines (their 
CD840), I was not really surprised to see 
that Technics had also released their 
version of the 'one bit technology. 
Being well aware of the innovative flair 
of the design engineers at Matsushita's 

research laboratories, I was well 
prepared for what I found in the 
SL-PS70. But at the same time this 
particular CD player has so few 
similarities to the Philips machine, that 
one could genuinely ask Do they really 
have anything in common?"

The SL-PS7O is in fact something of an 
enigma. It is extremely light (who was it 
who said that CD players must use
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materials like reinforced concrete or an 
artificial stone for the chassis!) One's first 
impressions of its external visual 
characteristics tend to belie the power 
and potential of this 'third generation' 
CD player.

With the player I received a 
photocopy of Technics' 1990 Compact 
Disc Player Sales Manual which stated 
in the most positive terms that this unit is 
a 'third generation - one bit' player. 
Now wait on a second! It was only 
around the first week in January of this 
year that I saw my first 'one bit' player 
in Las Vegas! What in the world 
happened to the '1st Generation one bit 
players', and for that matter, the '2nd 
Generation one bit players' as well?

Could it be that this simple statement 
was a mistranslation of the Japanese, 
which may have stated in much simpler 
terms that “this 'one bit' player is a 
'third generation' machine" and the 
marketing people turned a blind eye to 
the misplacement of the emphasis, so 
that the intending buyer would believe 
that they are about to purchase a 
markedly superior product? We may 
never really know the answer, for 
although I made contact with a number 
of my friends at National Panasonic's 
Sydney office, no one was able to give 
me a straightforward answer.

But rather than confuse you with what 
is in essence a secondary issue, it's 
better that I should describe the list of 
positive, most desirable attributes and 
features with which this particular CD 
player abounds.

The last Technics CD player I 
reviewed was the SL-P770 (see ETI 
February 1989), which incorporated an 
'edit control' feature through which the 
user could calculate the number of 
tracks which could be recorded on two 
sides of a compact cassette. I considered 
that to be a somewhat revoluntionary 
feature, whose practical advantages 
impressed me greatly. I was delighted to 
find that the SL-PS7O had taken that 
feature and refined it, to the point where 
it offers the user even more advantages 
and would appear to be a markedly 
superior concept.

The Synchro Edit control is a feature 
that puts this CD player at the 'top of the 
class' in terms of its user friendly 
features. This is further enhanced by the 
Automatic Peak Level search function, 
which when combined with Synchro 
Edit, provides an unbeatable 
combination in terms of practical home 
recording functions.

As you quickly find by activating the 
automatic peak level search button, the 
CD player searches through the disc at 
what is described as being a 'relatively 
high speed' and finds the location of the 
highest transient signal on the disc -

MEASURED PERFORMANCE OF TECHNICS SL-PS70

1. Frequency Response
SERIAL NO. 1314

20Hz to 20kHz +/-0.2dB

2. Linearity
5Hz to 22.05kHz +/-0.2dB
Nominal L.Channel R.Channel

3. Channel Separation

Level Output Output
OdB 0.0 0.0

- 1.0 - 1.0 - 1.0
- 3.0 - 3.0 - 3.0
- 6.0 - 6.0 - 6.0
-10.0 -10.0 -10.0
-20.0 -20.0 -20.0
-30.0 -30.0 -30.0
-40.0 -^0.0 -40.0
-50.0 -50.0 -50.0
-60.0 -59.9 -60.0
-70.0 -70.0 -70.0
-80.0 -80.1 -80.1
-90.0 -89.4 -89.4
Frequency Right into Left into

4. Distortion

Left dB Right dB
100Hz 116 120

1kHz 111 113
10kHz 95.0 89.5

20kHz 82.0 78.0
Level 2nd 3rd 4th 5th THD%

(@ 1kHz) 0 109.7 100.6 116.7 115.7 0.0021
- 1.0 109.6 100.5 116.0 - 0.0021
- 3.0 111.7 103.5 - - 0.0015
- 6.0 112.8 109.3 - - 0.00094
-10 111.2 109.7 - - 0.001
-20 - 91.5 - - 0.0051
-30 - 90.2 - - 0.0059

(@ 100Hz)

—40 -----
-50 - 70.3 - 71.2 0.07
-60 - 58.2 63.5 59.2 0.28
-70 - 48.6 - 45.4 1.03
-80 - 37.0 - 33.6 4.0
-90 ... 17.0 19.7

0 - 101.1 - 108.7 0.0017

(@6.3kHz)

-20 111.3 110.1 108.1 105.3 0.0014
-40 91.7 - - - 0.0077
-60 70.7 67.6 - 65.6 0.14

0 97.7 101.9 - - 0.0041
5. Emphasis Frequency Recorded Output Output

6. Signal to Noise Ratio

Level Level (L) Level (R)
1kHz -O.37dB -0.4 -0.4
5kHz -4.53dB -4.6 -4.6

16kHz -9.04dB -9.7 -9.5

Without emphasis 104dB (Lin) 111dB(A)
With emphasis 105.5dB (Lin) 113dB(A)

7. Frequency Accuracy (19.999kHz) -2Hz for 20kHz test signal
8. Square Wave Response See attached photos
9. Impulse Test See attached photos

10. Dirty Record Test
Interruption in Information Layer 400 micrometre: Passed

Black Dot at Read out Side

500 micrometre: Passed
600 micrometre: Passed
700 micrometre: Passed
800 micrometre: Passed
900 micrometre: Passed
300 micrometre: Passed

Black Stripe Test

500 micrometre: Passed
600 micrometre: Passed
800 micrometre: Passed
Test Disc No.1 or 2: Passed

Output Impedance Headphone Amplifier: 100 ohms
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The New 1990 Model

■
 Hitachi breaks the sound barrier- 
Acoustic Super Woofer in a portable unit.

Hitachi CX-W700W offers sound quality equal to that of many 
mini-component systems in a portable unit. You get a 
remarkable 200W (PMPO) audio output with powerful, solid bass, 
plus the full benefit of CD digital sound.
CD Player: The optimum quality of digitally recorded sound 
demands a high level of performance from the amplifier and 

speakers. Hitachi CX-W700W delivers the wide 
frequency response needed to get the most out of CD 
recordings.
Home Music System: Hitachi CX-W700W is equipped 
with radio, twin cassette decks and a CD player. So 
whatever your choice in listening pleasure, this single 
compact unit will meet your needs.

ACOUSTIC SUPER WOOFER digital audio

New Acoustic Super Woofer System
Equipped with its own 3D amplifier, this new 
system meets the performance standards needed 
for high-quality digital sound. And by sealing the 
super woofer in a rear chamber, reverse phase 
frequencies are prevented from interfering with 
low-frequency output ensuring clear, rich bass.

• 2OOW (PMPO) audio output 
• New 3D Acoustic Super 
Woofer system • Two full­
range 12cm speakers • Surround
sound system • Three-band 
graphic equalizer CD Player:« 
32- program random menxxy • LCD 
track number display • CD Play
/Rec.Synchro Cassette Decks: • Auto 
Reverse (on Tape 1) • High-speed 
dubbing • AutoStop & Nor/CrO2 tape 
selector (on Tape 2) • Mic mixing with 
volume control.

CX-W700W
Portable 4 Band Radio/Stereo Double Cassette Recorder/
CD Player with 3D Super Woofer HITACHI
Victoria: (03) 5558722 New South Wales (02) 6663088 Queensland: (07) 260 1344 South Australia: (08) 347 1234 Western Australia: (09) 277 9955 Tasmania: (002) 72 5651

Ad.dam Design 4491

READER INFO NO. 3



Technics SL-PS70

which it logs automatically. It then 
cycles repeatedly through that particular 
five second sequence, while you set the 
recording controls of your cassette player 
or conventional reel to reel, recorder. 
Nothing could be easier.

After setting the volume controls, you 
can revert to the play mode and then 
rest assured that you will not 'over 
modulate' the subsequent recording. It 
ensures that a novice can achieve 
perfect tape recordings almost 
irrespective of the type of cassette player 
being used, and virtually removes the 
possibility of tape saturation, over 
modulation or even partially recorded 
tapes.

The third important feature on the 
SL-PS70 is the Automatic Edit function. 
This feature automatically calculates 
how many tracks will fit on a given side 
of a tape and (more importantly) then 
automatically programs the CD player's 
output to suit the length of the tape that 
you have chosen.

By pressing the edit Tape Length 
button, tape lengths of C46, C60 and 
C90 can be directly keyed in. 
Alternatively, other less common tape 
lengths may be keyed in, in terms of the 
required playing time in minutes and 
seconds available. Although Cl00 tapes 
were apparently not considered by this 
unit's designers, it is possible to key in 
99 minutes and if you feel peeved about 
losing that extra minute, you can still 
key in that extra 59 seconds to get that 
much closer!

Whilst this approach to the editing 
process results in a cassette recording on 
which the original sequences are 
maintained, you may well still end up 
with a long gap at the end of side A of 
your cassette — as a result of your efforts 
to maintain the correct relationship 
between successive tracks on the disc. If, 
however, you do not place any great 
importance on the order in which tracks 
are recorded, or if there is more program 
material on the disc than necessary if 
tracks are not to be split, then you can 
optimise your tape usage by pressing the 
Just Time edit button. The SL-PS70 will 
then automatically work out the 
optimum order for playing the tracks on 
the disc so that both sides A and B of 
your cassette recording are used to the 
fullest extent. This will then ensure that 
the least possible amount of blank space 
is left on the ends of your cassette tape.

All you have to do is key in the length 
of the cassette tape and the CD player 
shuffles through the data stored on the 
data track at the start of the disc, and 
tells you which of the tracks it proposes 
to allocate to side A and which to side B

— also showing you in which order they 
will be played to optimise the available 
tape length. All this takes the 
microprocessor less than 20 seconds to 
compute, which is natty and convenient.

I tried to do the same calculation in 
my head and found that I came out a 
very poor second in the race. It was as 
though I was using an abacus in 
competition with a computer.

The SL-PS70 incorporates other 
desirable features, including the Fade 
In/Fade Out function that enables the 
unit to start playing a track with a gentle 
ramped increase in the recording level, 
and similarly to fade out of a track with 
a gradual decrease in the recorded level. 
The only other consumer player or 
recorder which I can recall to offer this 
feature was the Nakamichi 'Dragon' 
cassette player, and that was all of six 
years ago.

Last but not least, the SL-PS70's most

Measured performance

TECHNICS SL-PS70 CD PLAYER

Impulse response

1kHz square wave

100Hz square wave

important other feature is its adoption of 
a remote volume control function, which 
I regard as being absolutely essential. 
This particular control is however, 
different from the volume controls 
provided by other CD players, as it 
provides six 2dB steps. The CD player 
briefly flashes the amount of attenuation 
relative to the full output in dB on the 
main display, when you change the 
volume level setting.

Other useful features which this player 
incorporates, which may be regarded as 
being convenient by some owners are as 
follows:
1. An Auto Cue function, which allows 

you to play one track at a time and 
wait there ready to play the next track 
at the touch of the Play button.

2. A display On/Off button, which 
allows you to dispense with the lower 
and then the upper segments of the 
display in two stages. The upper and 
main section of the display shows 
track number, index number, and 
time in minutes and seconds. The 
lower section of the display shows 
the number of tracks on the disc and 
those remaining to be played.
Thus lower display can be deleted by 
one touch of the display On/Off 
button. By touching the button twice, 
the main display is extinguished and 
all you are left with is a small red 
'Standby' display to stop you from 
worrying about whether the player 
has died or not. It you touch the 
display a third time the display reverts 
to its original condition, and you are 
re-assured with all of the data again.

3. The unit also incorporates the (now) 
conventional Program Play function, 
which facilitates the programming of 
up to 20 tracks in any desired order.

As I observed, the front panel is neat 
but not exciting, with the controls 
grouped in four distinct levels — the 
lower two of which are large and well 
labelled. But regrettably the upper two 
levels are small, and require reasonable 
vision and good illumination for 
inspection.

Construction
The player is lightly constructed, as I 

have now come to expect from all of the 
CD players in the low price to mid price 
bracket. The disc Holder itself is lightly 
constructed from plastic, is relatively 
noisy in its operation, and produces 
peak levels of 56dB(A) at one metre dur­
ing the opening or closing cycle. This 
charactistic would inhibit its use in tele­
vision or radio studios.

Dimensions of the SL-PS70 are 430 x 
333 x 226mm, and it has a mass of 
5.2kg.
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Technics SL-

Louis’ first response on taking off the cover of the Technics SL-PS70 was "Where are the IC's?" 
tucked away out of sight. In fact there’s quite a bit of space, inside the case...

■ * «

As you can see, they’re

The back panel incorporates a pair of 
conventional gold plated RCA terminals, 
an optical output terminal for connecting 
to other equipment, a 'Synchro-edit' 
socket for connecting to the correspond­
ing connector of other Technics prod­
ucts, and a small recessed mains socket 
for connecting the mains lead provided.

The inside of the SL-PS70 is quite un­
like any other CD player I have yet seen 
- there was just so little circuitry to be 
seen on the main printed circuit board. 
It's not that the main printed circuit 
board wasn't there, or even that it did 
not have components on it; but rather 
the type of components were typically 
resistors, capacitors and a few transistors, 
and virtually no LSI or dual-in-line chips 
of the type which I have come to expect. 
I had a feeling that I'd been tricked and 
that there was a second printed circuit 
board hidden under the main board. 
Then I looked more closely and found 
that there were still plenty of LSI chips 
neatly hidden under the disc tray mech­
anism, and still more hidden behind the 
front panel mounted control and display 
boards.

The lower panel of the CD player in­
corporates a double structure of metal 
and plastic to ensure better electrical 
isolation and increased stiffness. All in 
all, although the SL-PS70 is well made, I 
still had qualms about this new 'one bit' 

technology. This was because the num­
ber of chips provided were apparently a 
fraction of those provided in the second 
generation CD players, which I believe 
have performed so well. Obviously this 
warrants a reappraisal of the new tech­
nology and most particularly how it 
works.

The marketing material provided with 
the MASH (Multi-stage Noise Shaping) 
one-bit CD players) indicates that these 
particular players exhibit significant dif­
ferences to the Philips players, and I ex­
pect are quite different to the other 
manufacturer's players, as well. The first 
differences comes as a result of the tech­
nique they adopt for converting the '16 
bit' data from the disc into a stream of 
'one bit' high frequency signals.

Technics have apparently adopted a 
'bit compression' system by the use of a 
technique which handles the data in 
'four-bit streams' with rounding off of the 
'two bit' and 'one bit' data to overcome 
the need for a megahertz data bit rate. 
As they acknowledge, this results in 
some rounding off errors which manifest 
themselves as noise.

The MASH technology that they utilise 
was developed by Matsushita and 
japan's Nippon Telegraph and Tele­
phone Corporation (NTT), in which the 
noise is primarily at very high frequen­
cies and the desired signal at low fre­

quencies - which facilitates the adop­
tion of a simple filtering technique, so 
that the unwanted interaction of the high 
frequency noise with the audible signal 
is neatly avoided.

After being compressed into a 'four bit' 
data stream and following the signal pro­
cessing in the MASH circuitry, the data 
is converted into quasi 'one bit' data in a 
pulse-width-modulation stage, which is 
the point in the process where the signal 
becomes an analog signal. This stage of 
the processing occurs on the large 
printed circuit board, which obviously 
requires no fancy LSI or large integrated 
circuits, and thus accounts for the pau­
city of conventional digital circuitry on 
that board.

The proof of the pudding is of course, 
in the eating, and that's exactly what we 
set out to do in our laboratory.

Measurements
The measured results of the Technics 

SL-PS70 are particularly good. The first 
thing that you note is that the frequency 
response is absolutely flat all the way up 
to 5kHz, and slowly rises up by about 
0.2dB before dropping off just before 
22kHz. The top-end frequency response 
of the Technics unit is not as flat as that’ 
of the Philips unit, but I doubt that you 
will be able to detect the difference.
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Technics SL-PS70

The digital transfer linearity of the SL- 
PS70 is ruler flat down to -70dB, but is 
not quite as flat between -70 and 
-11 OdB. An examination of the 'fade to 
noise' test results, reveals gentle down­
ward curvature after -70dB which be­
comes a little more pronounced at 
—90dB, and then rises again under the 
influence of noise at -100dB. Even so, 
the frequency linearity in this region is 
still particularly good, and well on a par 
with the best linearity figures we have 
seen to date from conventional 16-bit 
and 18-bit players.

The channel separation at low fre­
quencies is exceptionally good, and no­
body can scoff at figures in excess of 
100dB. The channel separation at 20kHz 
is down to 82dB and 78dB respectively 
from right to left and left to right chan­
nels, which are still quite acceptable.

The total harmonic distortion figures 
are excellent all the way down to 
—70dB, at which point they are a shade 
over 1% — which is good. Even at 
—80dB the THD has only risen to 4%. 
Obviously at -90dB with only a 'couple 
of bits' to play with, one must expect a 
rise, but even the THD figure of 19.7% 
at 1kHz is still quite commendable, and 
almost equal to the best figures that we 
have previously measured. The distortion 
figures at lower and higher frequencies 
are particularly good.

The linearity of the emphasis levels are 
good, but not superlative, while the sig­
nal to noise ratios are very good - with 
S/N figures of 111dB(A) without empha­
sis and 113dB(A) with emphasis.

The frequency accuracy of the CD 
player is good and the 'laser tracking 
system' exhibits no deficiencies what­
soever on the 'dirty test record' black 
dots or black stripe tests.

All in all, the objective tests display 
excellent results, which would most 
probably require a CD player costing 
five times as much in order to be 
bettered.

Listening test
The subjective evaluation of this 

player was a real delight. As well as 
using a number of conventional discs, I 
had the first of the Philips 20-bit tech­
nology discs with Mitsuko Uchida play­
ing Claude Debussy's '12 Etudes' (Philips 
422 412-2) and two of the latest releases 
of Sony Classical's 20-bit technology 
discs which have just come on the 
market.

The '12 Etudes', although beautifully 
recorded, do not necessarily provide the 
type of software which enables the CD 
player to show its best performance. By 
contrast John Williams conducting the

Boston Pops Orchestra in 'Music of the 
Night', (Sony Classical SK 45567) really 
does. This particular disc which was 
mastered and produced during 1990 has 
tracks from all of the top Broadway 
shows including track 10, 'Suite from 
Miss Saigon' which members of my 
family have already seen in London and 
which has just hit Broadway. It also has 
the 'The Trolley Song' from Meet Me in 
St Louis, which is obviously one of my 
favourites.

An even more exacting piece is the 
third of these new discs, with Carlomaria 
Giulini conducting Mozart's 'Requiem' 
KV 626, (Sony Classical SK 45577). This 
is the last haunting piece of music from 
the film Amadeus, in which the choir 
emplores God to grant peace to the 
souls of the departed, and around which 
innumerable myths and legends have 
grown.

By-passing those legends, the combi­
nation of low noise, excellent linearity, 
low distortion and superb recording on 
the disc combined with the excellent 
characteristics of the CD player con­
vinced me that Sony's '20 bit' recording 
technology really does deliver the goods, 
and that it is ably abetted by the excel­
lent performance of the Technics 
SL-PS70 player.

I have had this player at home now for 
all of three weeks, and in that time I 
have been impressed by its 'straight per­
formance' as well as by the innumerable 
special facilities which it incorporates. 
Considering that this is a medium priced 
player, my impressions are that it poses 
quite a threat to just about everybody's 
'top of the line' CD player.

Recommended retail price of the Tech­
nics SL-PS70 is $659, and it's available 
from all Technics hifi stockists. ®
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ft Video Camera and Camcorder Innovations
NadyVCM-100 SQQ 95
Video Camera Boom Microphone v.
• Solves the problem of poor quality sound in your videos by replacing the on­

board mic supplied with your camera. On-board mics have limited capability and 
usefulness in most video applications.

• Highly sensitive super-directional microphone gives you professional quality 
audio in all your videos. Switchable for normal or long distance.

• In long distances mode the Nady Boom mic eliminates extraneous noise, and 
picks up only what you want to record. Ideal for lectures, contcerts, weddings, 
parties, or nature recordings.

• Super cardiod electrol condenser element gives wide frequency response with 
extremely low noise.

• Powered by on AA battery.
• Includes Microphone, 3 foot Coil Cord and Shoe Bracket for on-camera mount, 20 

foot Cord for remote use, and a full length Foam Windscreen.

Nady NHM-200 QQQ QC
Narrator for Headset Cp 0 .
for Video Cameras & Camcorders
• Add voice-over narration while shooting a video.
• Monitor the audio your camera is recording.
• Lightweight and comfortable wear. Easy to hook up and use.
• Works with all video cameras and camcorders.
The Nady Narriator Headset lets you record voice-over narration on your videos while 
shooting. You can also use the NMI 200 to monitor the audio being recorded, whether 
from the headset mic, an on-board or attached mic, of a wireless microphone system 
used with the camera. , . . . ,

The NHM-200 is a lightweight headphone/boom mic combination that s comfortable 
to wear and easy to hook up. To use both narration and monitoring capabilities, plug 
the headphone connector into the camera's headphone jack, and the mic connector 
into the external mic or on-board mic jack. To monitor only, plug the headphone 
connector into the headphone jack, and use the on-board or external mic for audio. The 
Narrator Headset is compatible with all video cameras and camcorders have these jacks.

The Nady Narrator Headset brings the professional features of voice-over narration 
and audio monitoring to home video camcorder use.

Available from these Professional Retailers

Melbourne: Blue Marble Technology 3281855
Adelaide: Audio Visual Conversions 339 6681
Brisbane: Professional Video 238 2933
Canberra C.P.E. P/L 280 5576

DEALER ENQUIRIES WELCOME

If not available in your area, 
please call our Order Hotline.

03-357 1434
All majorcreditcardswelcome

— 38 FREDERICK STREET, FAWKNER, VIC. 3060 — '

Wireless Microphone System Specialists
Telephone: (03) 357 1434, 359 3415 — Facsimile: (03) 357 3298



NADY 151 VR
Wireless Microphone System for Video Cameras and Camcorders

Puts the microphone “where the action is” for 
professional quality audio on your tapes 
The NADY I5IVR Wireless System will make an 
amazing difference in your vidoes.

H Range is 200ft.
Works with all video cameras and camcorders 
having an audio input.

$399.95

$399.95
NADYS AVM-3OO VIDEO MIXER
• Four channel audio input with separate gain 

control and full mixing capability.
• Economically designed control board for ease of 

use.
• Dynamic microphone for high-quality voice 

recording.
• Compatible with all camcorder makes.

S99.95
AunOVTFO

Nady’s AVM-300 Video Mixer brings music and narration to camcorder videos with a design that
T, ease use anb compatibility with a range of audio and video components.

I ne AVM-300 accepts up to four channels of input with a separate gain control to for each This 
ailows users to combine music and narration, or fade in and out of different pieces of music with ease

• uMlxeis 9a|n knob controls the volume level of the finished product, and a dynamic
microphone that s highly effective for both voice and music tracks completes the fully integrated package.

Ine mixer feeds from a camcorder’s audio output, along with its own microphone and up to two 
other audio sources. AH of these sources plug into the back of the compact, ecoonmically designed 
unit. After hooking up the audio, the user then plugs the camcorder and mixer into a VCR and adds 

sound while viewing the video on-screen.

Wireless Sysî shjj
— 38 FREDERICK STREET, FAWKNER, VIC. 3060 — /

Telephone: (03) 357 1434, 359 3415 — Facsimile: (03) 357 3298



Sound & vision '90:
SMPTE's Sydney Convention
The Fourth International Conference of the Society of Motion Picture & Television Engineers - 
Australian Section was held in Sydney in July this year. Papers were presented by delegates 
from the USA, Britain, the Netherlands, Japan and Australia, while many firms displayed a huge 
array of state of the art equipment.

by BARRIE SMITH

The subjects of Conference papers 
ranged widely: motion picture technolo­
gies, HDTV, digital audio and video 
recording and processing techniques, 
computer and video graphics, high band 
small-format video recording systems, 
editing techniques - and on the last 
day, a report on how the Nine Network 
covered the 1990 Commonwealth 
Games. Something, seemingly, for 
everyone.

Additionally, in three adjacent halls a 
vast array of equipment echoed much of 
the subject and content of the papers 
delivered.

The three and a half days were totally 
insufficient to take all of it in. You ei­
ther wedged yourself into the lecture 
hall and rolled with the barrage of a 24- 
hour total of good/bad/indifferent 
speakers, accompanied by 16/35mm 
film, slides, projected VTR and com­
puter images - shown in overly high 
ambient light, and often accompanied 
by shaking projection and audio feed­
back; or you trudged from stand to 
stand squinting at overlit ‘sets’, underlit 
equipment, displays and demonstrations 
of interesting technology so popular you 
couldn’t get near, perhaps finding your­

self kidnapped into a tent to watch a 
sheaf of overheads about something you 
may not have had even the vaguest in­
terest.

Whether you chose papers or equip­
ment, or a judicious mix of both, it was 
a tough three and a half days. But de­
spite this, essential for anyone having 
even the remotest connection with the 
imaging process - be they director, edi­
tor, cameraman, engineer, or those at 
management level.

During the week the A$ lifted over 
US80 cents, whilst the temperature fell 
to 7°C. I couldn’t help comparing the 

Short focal length lenses do distort things just a tad, but in this case it also gives a good impression of the vast scope 
of SMPTE 90’s exhibition.
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level of our currency with that prevail­
ing at the previous SMPTE of 1986 - 
just US66.35 cents and 6°C - and won­
dering whether, in spite of the parlous 
state of our TV and film industries, 
brave hands may dig into bare pockets 
and take advantage of the high rate, 
and embark on big re-equipping pro­
grams.

At least, in this violently changing 
world of ours the winter temperature 
remains relatively constant!

As I listened and learnt throughout 
the three and a half days of the show, 
one thing became obvious despite the 
volatile nature of the imaging business 
in this, the final decade of the second 
millennium. This is that film is to be 
seen less and less, video more and 
more.

One estimate was that there were 
fewer than four exhibitors in purely film 
terms in the whole show. But whilst the 
actual physical presence of silver imag­
ing and its attendant hardware and tech­
nology was less than dominant, a num­
ber of interests are determined to posi­
tion film as the major imaging process 
in the years to 2000 AD and beyond.

There was much in the air about 
‘change’ - not only in the air, but actu­
ally in the exhibition halls themselves.

Sony, JVC and Panasonic (to a lesser 
degree) are putting their highly effective 
shoulders to the wheel of Hi Band small 
format videotape - in the guise of Hi8 
and Super-VHS, respectively. And the 
companies are aiming high - nothing 
less than full level, broadcast quality.

Sony is convinced a Betacam edit is 
the way to post-produce Hi8 original 
shooting; whilst JVC is convinced pro­
ducers should stay in S-format. As 
proof, the latter exhibited a most im­
pressive OB van with cameras and edit 
suite ‘ready to go’ — in Super-VHS.

JVC is staying with ‘good old-fash­
ioned’ magnetic oxide tape for S-VHS, 
claiming there is little difference to 
metal particle tape in its structure.

To achieve the necessary multiple 
generations required in professional 
post production, a number of circuitry 
changes have been incorporated into 
S-VHS: an adaptive circuit has been in­
serted to eliminate vertical colour blur; 
a chroma enhancer to improve edge 
definition, especially on multi genera­
tions; an improvement in the chroma 
bandwidth from about 0.5MHz to about 
1.2MHz achieved; plus the incorpora­
tion of chroma noise reduction circuitry, 
and automatic equalisation - the latter 
to restore lost luminance signal fre­
quency response.

Australian Matt Butler with his locally developed portable camera motion 
control system, which weighs no more than 200kg.

At the Filmlab stand was the company’s Colormaster film colour analyser, 
constructed in Caringbah NSW using software written in the UK.

Additionally, the tape path itself has 
been stabilised by adding an impedance 
roller to the start of the head wrap.

The effect of all these changes I was 
able to see most convincingly, in a 
demonstration of a fifth-generation copy 
made on VHS - and S-VHS. It would 
be fiard to deny that the latter format is 
well-suited to multiple generation copy­
ing.

Everywhere you walked, Amiga com­
puters shone their glittering screens. 
Apart from the Commodore company’s 
Andy Warhol stand, replete with 
junked bakelite radios, pick handles and 
warped vinyl records that weightily said 
‘the end is nigh' for traditional video 
graphics techniques, the machine 
seemed to pop up at the most unex­
pected stands. For instance, MVRP - a 
company selling autocue hardware with 
reflective ‘windscreens’ to bounce the 
script at the speaker - recommended 
the Amiga, floppy loaded, as the ideal 
source of text supply.

Quantel’s new Harriet video graphics 
workstation - a dynamic setup with 
totally random access solid state 
storage.
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Wide Band Receivers...

I< iOM has broken the barriers with it's new 
line of wideband receivers built to go the distance. 
Introducing the IC-R1 handheld receiver, the 
IGR72 HF receiver and the IQR100 multi­
purpose receiver.

IC Rl. The smallest wideband handheld 
available today, the IORI continuously covers 
lOOkHz-1300MHz (Specifications Guaranteed 
2-9O5MHz) with AM. FM and Wide-FM modes. 
This tiny receiver measures just 241mmW x 
94mmH x 229mmD.

Easy operation is a snap with the IC-Rl’s 
Dual Frequency Selection (direct keyboard and 
rotary tuning). 1 (X) memories and a 24-hour clock 
completes tne world's smallest full-featured 
handheld receiver.

IC-R100. Install the IC-R100 at home or 
in your car. Listening pleasure Ls guaranteed 

with continuous coverage from 1 (X)kHz- 
1856 MHz (Specification Guaranteed 500kHz- 
18(X)MHz) in AM, FM and wide FM modes. 
Monitor VHF air and marine bands, emergency 
services, government as well as amateur stations. 
121 fully programmable memory channels, 
multiple scanning system, an automatic noise 
limiter, built-in preamplifier and attenuator, clock 
with timer and built-in backup lithium battery 
make the IC-RKX) the perfect package for 
mobility or base operation.

IC-R72. The IC-R72 continuously receives 
100kHz-.30MHz in SSB, AM and CW modes 
with very high sensitivity'. An optional UI-8 
provides FM reception. Additional features 
include: Noise blanker, five scanning systems, 
AC/DC operation, internal backup battery, 
built-in clock and ICOM’s DOS System, lite 
IC-R72 boasts a lOOdB wide dynamic range while 

an easy-to-access keyboard provides convenient 
programming versatility. The easy to operate 
IC-R72 is superb for short wave listeners.

The IC-R1,1C-R72 and IC-R100 join ICOM's 
current line of professional qualitv receivers... 
theIC-R71A, IC-R7000and IC-R9(XX). ICOM... 
expanding the horizons to bring you better 
technology, today. See the complete line of quality 
ICOM receivers at your local authorized ICOM 
dealer ttxlay.
For a brochure 
on this or any 
other ICOM 
product, cull I J 
our Foil-Free ‘“’•“T _  __

I A JI
Keqitesl Hotline II 11 l\#l
008.U8V15 I X«Z I V I
Meth Cullers-
< a;) $¿0 7582. First in Communications

...That Go The Distance.



SMPTE ’90
HDTV thrust

What did emerge as the major thrust 
of the conference was HDTV (high 
definition TV) - with papers on the 
Japanese and European systems, added 
to which were the concerns (and appar­
ent bewilderment) of the American 
broadcasters unaware of which way to 
go. Oddly, we saw no demonstrations of 
any of the systems - in the lecture hall 
or exhibition forums.

But you realise HDTV must be get­
ting close when a company does a tele­
conferencing stint from its Hong Kong 
office to the US — using HDTV image 
capture bounced up and down on the 
dish.

I use the word ‘close’ only in the 
sense that some parts of the world are 
to receive regular broadcast high defini­
tion television as soon as next year - 
namely the Japanese and the Euro­
peans.

It’s surprising to realise the HDTV 
concept was first mooted in 1964. The 
first showing - using three cameras, 
and three sectional images - was in 
1971. As one speaker remarked, even 
colour didn’t take 27 years to cover 
parts of the globe - but then colour 
didn’t have to fight its way through a 
forest of national and corporate jeal­
ousies in disagreement on standards.

There are already a cluster of stand­
ards for HDTV, and none of them is 
100% compatible with the others.

In the opinion of Carlos Kennedy of 
Ampex USA, to live with the existing 
standards conflict we may well end up 
with a multiplicity of HDTV formats - 
globally speaking.

And this is where the silver interests 
come in, particularly those of Eastman 
Kodak, with its eye firmly set on bridg­
ing the entire range of HDTV standards 
using one common imaging medium — 
film.

The company has embarked on a 
quest to provide the major link between 
any standard that may emerge - 
whether it be MAC-D2, MAC-HDTV, 
HDTV Muse - in NTSC, SEC AM, or 
PAL based systems. 1989 saw the com­
pany introduce a range of professional 
motion picture emulsions - EXR - 
that exceeded existing standards of reso­
lution, colour fidelity and shadow 
‘reach’. The company predicts that no 
other medium - analog or digital - is 
likely to match the performance of 
these films until at least the end of the 
century.

Hitachi s camera demonstration display used a colourful fish aquarium as the 
‘set’, with monitors immediately above for comparison.

Kodak sees its 35mm colour film as 
the ideal common imaging standard for 
original material intended for HDTV - 
whatever the system.

Additionally, the company has em­
barked on the production of an HDTV 
telecine, specifically aimed at the trans­
fer of high quality film to any HDTV 
standard that may be around - whether 
1125760Hz, 1050/59.84Hz or 1250/50Hz. 
Together with a partner (presumed to 
be Rank) an experimental telecine has 
been developed using advanced CCD 
sensor technology. Their design ap­
proach is novel to say the least: using 
CCDs as the image receptor, the lumi­
nance and chrominance signals are pro­
duced at differing rates of resolution.

Also under development is a high 
resolution ‘intermediate’ system, aimed 
at the motion picture industry and its 
need for high quality image manipula­
tion in the post production stages - 
what used to be called ‘optical effects’. 
In this scheme, film would be digitally 
scanned and loaded into storage on a 
computer work station; here image 
manipulation, colour enhancement and 
titling would be performed in the digital 
domain.

Following this stage the data would be 
returned back to film - in high resolu­
tion format. In experimental form both 
the scanner and recorder exist; some of 
the technology is being tested at George 
Lucas’ Industrial Light & Magic com­
plex, in Hollywood.

In other areas the industry also shows 
determined moves to integrate electron­
ics and the 160 year-old craft of silver 
imaging.

Keykode is a new method of edge 

identifying frames and metrage of mo­
tion picture film by using a bar code 
system, plus human-readable numbers. 
In the film editing process, once the 
work print is cut, the negative is 
matched by using an edit list generated 
from the code - or the edit information 
can be fed directly into a video editing 
controller, for those projects being fin­
ished on videotape.

Cinema Digital Sound is expected to 
be the big event in the cinema for the 
90’s. Kodak and Optical Radiation Corp 
have worked together to place the 
equivalent of CD sound on motion pic­
ture film, without the need for magnetic 
stripe, or separate sound reproducers. 
The digital sound mix is recorded opti­
cally, alongside the image, on the cus­
tomary edge track. The print film's in­
formation capacity of 5.5 million bits/- 
second is used to record six discrete 
audio channels — five at full bandwidth, 
and another for low frequency signals. 
Additionally, control tracks are avail­
able for in-house effects, synched with 
the film: for triggering strobe lights, or 
activating hydraulics to control seat 
pitch and roll, or whatever else may 
occur to effects-crazed producers in the 
future.

One gets the impression that, very 
soon, the cinema will no longer be the 
place for a quiet kip during the boring 
bits!

The papers
An early lecture was an interesting 

talk (for computer buffs) on how 
Ampex has developed a real-time 
‘graphics engine’ to produce high qual­
ity graphics, with lower hardware and
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The Commodore Amiga stand - pop art plus 16 screens of mid-level 
computer video graphics.

software costs. Ampex avoided the con­
ventional frame buffer, and instead 
went for a ‘pipeline’ concept, with the 
desired picture information being regen­
erated each field. The engine has been 
used in the company’s new Alex dy­
namic character generator.

Nigel Wake of Greater Union gave a 
well-prepared, thoughtful and contro­
versial paper on the future of cinema, 

AFTERTHOUGHTS...
One of the smoothest and best looking presentations at SMPTE '90 was 

by Mark Richards of Dimension Graphics, using a computer-generated 
picture source. He effectively destroyed all competitive imaging and display 
methods one by one, until delivering a coup de grace to a carousel of colour 
slides - by tripping and spilling the entire load onto the floor. At this point he 
quoted a US university finding that in 1981 there was sufficient production of 
colour slides globally to give one to each and every one of the world’s 
population. Which research prompted a letter from an un-named writer 
pleading: “I didn't get mine".

At this point in time the computer systems from Amiga and Apple on show 
at SMPTE had a lot of promise - if coming in short at the moment, as far as 
smoothness and dynamic control. But time will tell. With paintbox systems 
still nudging $100,000 for base line systems, there's plenty of room for the 
two A’s to move into the field.

The feature shot on Betacam SP - Say A Little Prayer - was 
unfortunately in a state of suspended animation when a medley of scenes 
was shown at SMPTE. Apparently the production had run out of money, 
which is a common problem with Australian features. This seems a pity, as 
the tape-cum-film is budgeted at $200,000 plus a low cost of $100,000 to 
finish the production to film stage for cinema release. And the subject — 
sexual frustration - looked most interesting.

But Carlos Kennedy of Ampex USA gave the conference the last laugh, by 
his decoding of two well-known industry acronyms:

As most people are aware, NTSC is widely known as Never Twice the 
Same Colour. Carlos declared the French were so determined that their TV 
system should exhibit no visible parentage from across the Atlantic that 
SECAM should be Something Essentially Contrary to the American Method; 
whilst the Germans justified their own labours on the PAL format with the 
modest description Perfection At Last.

revealing where his loyalties lay by say­
ing:

“If God had meant us to see and hear 
in digital he’d have given us high defini­
tion converters for eyes and ears - and 
a microprocessor for a brain.”

There were numerous views on 
HDTV, with contributions from Quan- 
tel, Kodak, Philips and NHK. Engi­
neers in Germany are working on an 

enhanced PAL system - called PAL 
Plus - while Europe is already commit­
ted to D2-MAC for a 1991 launch. One 
Melbourne delegate pointed out that 
NHK were shooting some material in 
the Super-16 film format for their cur­
rent, hour-a-day, Japanese HDTV 
transmissions.

Other matters covered were broadcast 
equipment, a user-friendly electronic 
film editing system, a heartfelt plea 
from a Canberra gentleman against TV 
aggregation — and of course the tale of 
how the Nine Network covered the 1990 
Commonwealth Games for Australia in 
Auckland, using seven cameras, six edit 
suites and 24 VTRs.

The exhibition
Motion control technology allows a 

film camera to shoot precise and repeat­
able movies on multiple, motorised 
axes; not only can the camera dolly’s 
forward/rearward moves be pre-set and 
repeated, but also such camera func­
tions as pan, tilt, zoom, etc. This allows 
the subject, backgrounds and superim­
posing key films to be shot in exact fit 
and synchrony.

An Australian, Matt Butler, has de­
veloped a location version of this com­
plex tool, weighing no more than 200kg. 
The system is based around a Lynx 
Spectrum Robotics software/hardware 
package developed by special effects 
company, Apogee USA.

Tied in with this is a 7x5 metre blue 
screen to provide subject/background 
separation, lit by pure blue fluorescents 
running at 30kHz. These are wrapped in 
magenta gels to eliminate green spec­
trum components.

Vinten, the English company respon­
sible for Canberra’s Parliament House 
TV installation, also offered a form of 
motion control - in real time. With 
their Microswift system the day of the 
remote operated TV studio is now with 
us - robotic mountings control pan, 
tilt, zoom, focus, camera elevation and 
physical position in the studio. Now the 
director can actually ‘phone it in’, and 
control coverage by up to eight cameras 
from any remote point.

Remaining within the context of re­
mote camera operation was one exhibi­
tor’s snorkel lens, looking no more dis­
tinguished than a length of 1/4" alu­
minium tube - but it had the ability to 
capture views underwater, to a close 
foqis of 2mm, and supply its own day­
light quality light source. Connected to 
a BTS LDK90 broadcast video camera, 
the lens picked up screen-filling close­
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ups of goldfish eyes from beneath the 
surface of a mini aquarium.

The challenge is now thrown out to a 
producer who can make use of this odd 
tool!

Maxwell Photo-Optics showed a num­
ber of newish Nikon products, including 
the CP-300 Full Colour Printer using 
thermal sublimation dye transfer tech­
nology, and capable of producing high 
definition prints from computer and 
video sources. Along with the LS-3500 
Film Scanner, which is making rapid in­
roads into desktop publishing, this is the 
kind of machine which is changing the 
reproduction of the printed colour 
image.

I felt Nikon missed a golden oppor­
tunity to capitalise on a ‘film’ shot in 
videotape on Betacam SP, transferred 
via a Sydney company’s kine process to 
35mm Eastman Colour, and shown on 
the first day of the conference. Superb 
quality on film. The lens? A Nikkor 
15:1 zoom.

Deserving of a tableau of its own was 
the ‘star’ of the John Barry stand - the 
Arriflex 535 - described in the Septem­
ber issue of Electronics Australia. 
Speaking with Jorgen Sahlmann, Arri­
flex Munich’s Export Sales Manager, I 
learnt there were only 14 of these half- 
million-dollar cameras in existence, 
most of them on back order.

Barry’s also showed the Anton Bauer 
range of portable lights and batteries, 
aimed at the pro video camera market. 
Their extremely compact 12V ultraLight 
units clip onto an ENG camera and can 
produce up to 700 foot candles of il­
lumination.

Sydney film equipment company 
Filmlab is now winning international ex­
port sales with its Colormaster film co­
lour analyser. Using a three-cell CCD 
sensor, digitised video and computerised 
signal processing the unit allows an 
operator to preview a colour negative as 
a positive image, and apply necessary 
corrections frame by frame, or at nor­
mal running speed. The mechanics are 
produced in Caringbah, NSW with the 
computer software coming from the 
company’s UK subsidiary.

The 1990 exhibition showed once 
again the dominance of video, with the 
major hardware manufacturers showing 
serried ranks of cameras, VTRs and 
graphics processors.

Companies such as Ikegami, Hitachi, 
Mitsubishi, BTS, Sony and GEC-Pana- 
sonic presented the regulation row of 
studio cameras, studiously aimed at a 
representative studio ‘set’. Ikegami used 
a toy shop to put their cameras through 
their paces, whilst Hitachi’s choice of

Sony’s broadcast camera demo stand, which used a colourful sai I maker’s loft 
as a ‘set’. The lineup included the new BVW-370P camera.

subject was an aquarium; BTS used a 
pastel-toned newsreader in a softly lit 
news-set; Sony went for a sail-maker’s 
loft with gaily coloured dacrons hoisted 
to the roof; GEC-Panasonic, however, 
felt the chilly atmosphere called for a 
bit of pizzazz in the chroma depart­
ment, and filled a corner of their stand 
with a fruit and vege display that would 
have been at home in any Italian green­
grocer’s shop.

Panasonic is still committed to the 
Mil broadcast format, which appears to 
be stagnant - at least in this country. 
Although it was used by an English 
crew recently in this country, shooting 
Keith Floyd in Australia. Their product 
range carries Mil, VHS and S-VHS. 
S-VHS is catered for with four models 
of camera, two of which being three- 
CCD and Y/C signal capable. And a 
raft of editing controllers in S-VHS.

The company’s WV-BL600 camera - 
a black and white model for industrial 
applications - has a low light sensitivity 
of 0.05 lux and a claimed 500-line reso­
lution via a 1/2" interline transfer CCD 
chip.

Dropping further into the gloom is 
the BD9007V/fe Hawk camera - able to 
operate at 0.0015 lux. It uses a 2/3" 
CCD, linked to a fibre optic plate, and 
its signal is gen-lockable.

Ampex displayed a new range of 
studio digital VTRs in its VPR-200, 
VPR-250 and VPR-350 D2 format re­
corders, plus Betacam SP camcorders 

and studio recorder/players, a new low 
cost three machine editor, and the 
ALEX character generator.

Magnatech carried its range of Aurora 
video graphic and animation work sta­
tions, and the industry standard Chyron 
character generator and graphics sys­
tems. New was the Scribe Jr, a dual­
channel unit that allows the operator to 
control two independent air-quality dis­
plays.

In the same area of graphics genera­
tion and manipulation were Quantel, 
Grass Valley and Abekas.

Quantel’s new Harriet graphics work 
station is a dynamic setup with totally 
random access solid state store, plus full 
VTR control.

Harrytrack plugs in full digital stereo 
for the Harry suite, now gaining a foot­
hold in production environments across 
Australia. Now you can have digital 
graphics, editing, and sound - all in 
one neat suite.

‘Corner pinning’ was the buzz word 
of SMPTE ’90. Harriet had it, as did a 
new interface for Abekas’ A53-D digital 
effects system. Corner pinning allows 
the user to select any of the four cor­
ners of a compressed image and, with­
out moving any of the other three cor­
ners, easily tack each selected corner to 
any point of the screen. Add another 
program called Solid Builder, and you 
can easily create multi-sided solid geo­
metric objects that can be moved freely 
in three dimensional space.
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SMPTE ’90
Artarmon, Sydney company Bobdog 

is fast moving up in the TV commercial 
post production scene. One of its aids is 
the software Softimage 4D. The com­
pany distributes the package, trains 
users in its intricacies and will design 
clients’ systems. The program can han­
dle most of the standard functions - 
edits, mix, keys and mattes. It also pro­
duces offset images and mattes for drop 
shadow, blurring, generation of 
shadows, reflections and refractions.

BTS - the company jointly formed 
by Bosch and Philips - put some 
weight behind its Diamond Production 
Switcher. More with less is the Dia­
mond’s approach - the capacity to 
switch more program sources with fewer 
operating controls; 30 inputs to the 
mix/effects stage, and the ability to re­
duce controls to a bare minimum. The 
company’s highly-respected LDK90 and 
900 frame transfer cameras continue in 
production, showing that CCD tech­
nology at studio broadcast level has 
plateaued.

Sony took up most of a separate 
building, with much of interest. There 
was a whole roomful of audio gear, in­

cluding the company’s new, universally 
compatible DAT recorders - now time 
code aware and video friendly.

A star line up of CCD cameras, in­
cluding a new studio camera the BVW- 
370P was available for try outs. A new 
D2 format digital VTR was also on 
show, weighing only 12kg and taking 
PCM audio into the field. There were 
also four editing and effects suites.

Impressively present was the new 
DME9000 digital multi effects system, 
with real-time texture mapping capabil­
ity. The operator demonstrated how ob­
jects can be twisted and deformed in 
the most tortuous manner, while real­
time video was mapped to the surface.

In Hi8 the EVV-9000P videocassette 
recorder caught the attention, weighing 
just 6kg, hooked on to the DXC-325P 
camera and lens. It’s time code capable.

The company is showing a firm com­
mitment to Hi8 as a semi-pro and full 
pro format. Sony personnel recently ran 
an Australia-wide promotion of the 
gauge to show its advantages in size, 
weight, longer recording time and low 
power drain.

There’s also the LVR-6000P Laser 
Videodisc recorder in WORM (Write 
Once Read Many times) format, taken 
up with alacrity by the ABC for the 

1990 Federal Election broadcast. The 
unit is capable of record/replay of 24 
minutes or 36,250 frames per disc side 
of broadcast quality video and PCM 
sound. The latest model, LVA-8000P, is 
a player only, in component signal con­
figuration.

Agfa announced the introduction of 
an Anti-Tampering Splice Proof video 
splicing tape. It is aimed at tape dupli­
cators, and is intended to help identify 
tampered video cassettes. The splicing 
tape can be custom-printed with logos, 
copyrights or graphics; the subsurface 
printing process cannot be erased or pi­
rated, and has no effect on the video 
image. There have been cases of unau­
thorised splicing of regional advertise­
ments into rental tapes, and occasional 
substitution of lengths of original tape.

Still in audio: Greater Union debuted 
its professional products division by dis­
playing a range of names well known 
overseas: Raindirk, Genelec, Aries, 
Summit, BASE, Apogee, Furman and 
JL Cooper. The small stand was domi­
nated by Raindirk’s Symphony multi­
track mixing console, offering an im­
pressive 72 channels and 32 outputs.

So every facet of film and TV produc­
tion appeared to be covered in this 
year’s SMPTE ’90 - thrice over. ®

Take a closer look at the design options
PHILIPS 80C51 DERIVATIVE MICROCONTROLLERS _________________

ROM EPROM EXTROM CTR PACKAGE
OTHER FEATURESTYPE TYPE TYPE ROM RAM I/O UART PC TIMER DIL PLCC

83C751 87C751 2K 64 19 — Y 2 24 28 0.3" Package

83C752 87C752 — 2K 64 21 - Y 2 28 28 5 x 8 Bit A-D, PWM 0/P

80C51 87C51 80C31 4K 128 32 Y — 2 40 44
Mail Box port83C451 87C451 80C451 4K 128 56 Y - 2 64 68

83C851 80C851 4K 128 32 Y - 2 40 44 256 Bytes EEPHUM

83C550 87C550 80C550 4K 128 32 Y - 2 40 44 8 x 8 Bit A D, Watchdog

83CL410 4K 128 32 Y Y 2 40 VS040 1.5-6V, 32KHZ-16MHZ OSC

83C652 87C652 80C652 8K 256 32 Y Y 2 40 44
83C654 87C654 80C654 16K 256 32 Y Y 2 40 44

Watchdog83C528 87C528 80C528 32K 512 32 Y Y 3 40 44

83C552 87C552 80C552 8K 256 48 Y Y 3 68 8x10 Bit AD, 2 x 8 Bit 
PWM 0/P's, Watchdog

1 Philips Components______________________ |
1_______________ __________________________________________________ —------ —--------------------------------------------—

PHILIPS
READER INFO NO.

United Notions 2473
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QEpe-oo?
MULTIMETen

SPECIFICATIONS:
3Va Digit LCD Display - Low Battery Display- Overrange Indication - 2 year Warranty

DC Voltage

AC Voltage 
DC Current
AC Current
Input Impedence: 
Overload Protection: 
Resistance
Hi-Lo (Select) 
Capacitance: 
Functions:

Recommended Price

PEOO7
• 5 Ranges - 200 mV to 1000V
• Accuracy ± 0.5% Rdng + 1 Digit (BA)
• 5 Ranges - 200mV to 750V
• Accuracy ± 1% Rdng + 4 Digits (BA)
• 5 Ranges - 200uA to 10A
• Accuracy ± 0.8% Rdng + 1 Digit (BA)
• 5 Ranges - 200 uA to 10A
• Accuracy ± 1% Rdng + 4 Digits (BA)
• 10 M ohm

• Provided
• 6 Ranges - 200 ohm to 20M ohm
• Accuracy ± 0.8% + 3 Digits (BA)

• 5 Ranges - 2nF to 20uF
• Accuracy ± 3% Rdng + 10 Digits (BA)
• Diode Test - Hte Test - Continuity Alarm

$109.60 (INC. TAX)_________

PE 747
• 5 Ranges - 200mV to 1000V
• Accuracy ± 0.1% Rdng + 1 Digit (BA)
• 5 Ranges ■ 200 mV to 750V
• Accuracy ± 0.5% + 4 Digits (BA)
• 5 Ranges - 200uA to 10A
• Accuracy ± 0.5% Rdng + 1 Digit (BA)
• 5 Ranges - 200uA to 10A
• Accuracy ± 0.5% Rdng + 4 Digits (BA)
• 10 Mohm

• Provided

• 6 Ranges - 200 ohm to 20M ohm
• Accuracy 0.2% Rdng + 1 Digit (BA)

• 5 Ranges - 2 nF to 20uF
• Accuracy ± 2.5% Rdng + 10 Digits (BA)
• Diode Test - Hfe Test

$1 32.80 (INC. TAX)

APPROVALS: PEOO7 (Serial 140/90) PE747 (Serial 140/133)
Chosen under contract as the preferred meter by Telecom Australia.

Both meters have been tested against reference standards at Telecom Australia State 
Calibration Laboratories, Victoria, a registered laboratory by NATA 

(National Association of Testing Authorities - Ref. 893145 - 893146)
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HP quality and reliability
in the palm of your hand.

Quality and reliability. Another 
example of Hewlett-Packard 
peace of mind.

Large or small, no Hewlett-Packard 
product is shipped without two 
critical components: quality and 
reliability. Our line of 3.5-digit 
handheld multimeters is no 
exception.

The HP E2373A combines seven 
functions with 500Hz AC bandwidth, 
accuracy of 0.7% for DCV and 2% 
for ACV.

For more exacting tasks the HP 
E2377A is what you need. With 
basic accuracy of 0.3% for DCV, 1% 
for ACV, 1kHz bandwidth plus 
temperature measurement and data 
hold.

If you plan on using your 
multimeter outdoors, then you 
should consider the HP E2378A, 
which combines all the great 
features of the E2377A in a 
ruggedized, yellow, dust and 
splash-resistant case.

To order your next handheld 
multimeter call HP DIRECT 
now on 008 339 861, or 
Melbourne 895 2861.

♦plus tax

¥hal HEWLETTPACKARD
Engineered for peace of mind.
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11JQ we have a total of THIRTY top-quality Hewlett-Packard digital multimeters to be 
won by lucky subscribers to Electronics Australia with ETI, over the next three months - 10 
per month. That’s a total value of $6846 worth of multimeters to be won!

Each month until December 28, THREE lucky subscribers 
will win an HP E2377A handheld DMM, each valued at $322 
including tax. In addition, SEVEN further lucky subscribers 
will win an HP E2373A handheld DMM, each valued at $188 
including tax. So there are a total of TEN chances each month 
to win one of these superb multimeters from world famous 
test equipment maker Hewlett-Packard.

How can YOU be in the running to win one of these great HP 
multimeters? It’s easy. All you have to do is subscribe to 
Electronics Australia with ETI, or renew/extend your existing 
subscription for a further 12 months, NOW or at any time until 
December 28, 1990. This will automatically ensure that you’re 
included in the current month’s draw.

A SUBSCRIPTION 
COSTS ONLY $47 
FOR 12 MONTHS 
(12 ISSUES) inci. postage 
SAVE OVER 12%

BONUS GIR:
EVERYONE who subscribes, 
renews or extends their 
subscription between now and 
December 28, 1990 will receive 
absolutely FREE this genuine 
leather key fob and ring, embossed 
with the Electronics Australia logo. 
Worth $4.95 - but it’s yours free!

10 of these superb HP DMM’s 
to be won each month!
By lucky new, or renewing/extending subscribers to:

BUT HURRY - 
THIS OFFER ENDS 

December 28, 1990!

Australia’s biggest, brightest and top selling electronics magazine - have it home delivered each month.

To enter simply fill out the coupon attached 
and send it with your cheque, money order, 
or credit card details (card type, card 
number, expiry date and signature) to: 
Federal Publishing Company, Freepost No.3, 
PO Box 199, Alexandria NSW 2015. Any 
enquiries can be made by phoning (02) 
693 6666. Unsigned orders cannot be 
accepted.
1. The competition is open only to 
Australian residents authorising a 
new/renewal subscription before last mail 
28.12.90. Entries received after closing date 
will not be included. Employees of the 
Federal Publishing Company Pty Ltd and 
Hewlett Packard Australia and their families 
are not eligible to enter. To be valid for 
drawing, the subscription must be signed 

against a nominated valid credit card or if 
paid by cheque, cleared for payment.
2. South Australian residents need not 
purchase a magazine to enter, but may enter 
only once by submitting their name, address 
and a hand-drawn facsimile of the 
subscription coupon to Federal Publishing 
Company Pty Ltd, P.O. Box 199, Alexandria 
NSW 2015. '
3. Prizes are not transferrable or 
exchangeable and may not be converted to 
cash.
4. The judges decision is final and no 
correspondence will be entered into.
5. Description of the competition and 
instructions on how to enter form a part of 
the competition conditions.
6. The competition commences on 26.09.90 

and closes with last mail on 28.12.90. The 
draw will take place in Sydney on 03.01.91 
and the winners will be notified by telephone 
and letter. The winners will also be 
announced in The Australian on 10.01.91 and 
a later issue of Electronics Australia.
7. The prizes are: Nine HP E2377A digital 
multimeters, each valued at $322, plus 
twenty-one HP E2373A digital multimeters, 
each valued at $188 - total value $6846.00.
8. The promotor is Federal Publishing 
Company Pty Ltd, 180 Bourke Road, 
Alexandria NSW 2015. Permit No. 
TC90/0000 issued under the Lotteries and 
Art Unions Act 1901; Raffles and Bingo 
Permit Board Permit No. 90/0000 issued on 
00/00/90; ACT Permit No. TP90/0000 issued 
under the Lotteries Ordinance, 1964.
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Special Cover Story:

SBS TELEVISION: IBS
TELEVISION

THE FIRST 10 YEARS
October 24th marks the tenth birthday of SBS-TV, Australia’s unique multicultural broadcaster. 
David Flynn examines the technology behind the network, and what has been achieved in the 
first decade.

Almost every Australian has seen or 
at least heard of SBS Television. In any 
incarnation — as Channel 0, Network 
0/28 or SBS-TV - the unique multicul­
tural broadcaster has entertained, 
enthralled, educated and at times out­
raged its ever-growing audience. A 
grab-bag of technology, transparent 
behind the pictures and sound, makes 
SBS what it is.

“We are a lean, efficient organisa­
tion” says SBS Head of Television 
Andy Lloyd-James. “Some people say 
we run on the smell of an oily rag ... 
well, you can light a damn good fire 
with an oily rag!” This is the constant 
image of SBS-TV - a lone David in a 
world of Goliaths, which last year pro­
vided their special blend of alternative 
programming to some 10 million Aus­
tralians for barely $40 million.

The SBS philosophy is to open up a 
whole world of viewing with quality ma­
terial from all over the globe. This al­
lows SBS-TV to compliment those ser­
vices provided by the ABC and com­
mercial networks, at the same time re­
flecting a contemporary Australian soci­
ety which is inherently multicultural.

SBS takes the best of television from 
overseas - a detective series from Ger­
many, a soap opera from Japan, a mini­
series from Italy, and films both classic 
and modern. They also produce many 
of their own programs, from the ac­
claimed World News and current affairs 
to sport, music and general interest pro­
grams. About half of SBS’ transmissions 
are in English, and those which aren’t 
are subtitled in English.

“There is that very old fashioned view 
that in some way SBS Television is all 
foreign languages; that they are all very 
difficult and very complex programs” 

says Lloyd-James. ’’But we’re not some 
kind of odd art-house-round-the-corner, 
we are actually a very full-blooded tele­
vision station with all the fun and ex­
citement, and everything else that 
everybody else has. It’s just that ours 
comes from all over the world, it’s not 
limited to a couple of sources.”

Nor does SBS compete in ratings bat­
tles. Rather, their audience is a selec­
tive one, based on present estimates 
that some three million viewers tune in 
nationally each week. “That’s about a 
third of the available audience in the 
metropolitan areas” Lloyd-James points 
out. “They come to us for a single pro­
gram and then go away. That’s fine, we 
like people to come and have a look. 
What we’re really trying to do is talk to 
all of the people some of the time. 
We’re not a mass broadcaster.”

SBS Television headquarters is a 
seven-storey office block nestled just off 
the harbour at Milsons Point, Sydney. 
Although there is a news bureau in 
Canberra, and an office and production 
facility in Melbourne, it is Sydney which 
is the hub of the SBS network. The one 
building houses SBS technical and engi­
neering areas, news, subtitling, produc­
tion, publicity, programming, market­
ing, administration — everything the 
modern TV station needs, all under one 
very compact roof. This is part of the 
legacy of SBS, which in early 1980 was 
given barely six months notice to build 
a complete television station.

SBS has only one studio, a studio 
which perhaps says more about the net­
work than anything else. To begin with, 
it is small - not not much larger than a 
double garage. As unlikely as it may 
seem to anyone in the TV industry, SBS 
has made this tiny space work as a 

studio. Backdrops are suspended from 
tracks mounted in the ceiling, and can 
be swung into place in seconds. The 
ceiling tiles have been removed and the 
air conditioning ducts exposed, if only 
to add a precious few feet for mounting 
lights.

This attitude, as much ‘can do’ as 
‘make do’, has been part of SBS since it 
debuted in Sydney and Melbourne on 
October 24th, 1980 - United Nations 
Day. Over the years, the service has 
slowly expanded to a present total of 36 
transmitters covering capital cities, re­
gional areas and towns across Australia.

Andy Lloyd-James, Head of SBS 
Television: “We’re lean and efficient”.
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The SBS-TV time delay system. A bank of Sony 1" video recorders is used to delay programs fed to the Central and 
Western time zones — so that all are broadcast at the same local times.

SBS wings spread
This growth presented a new chal­

lenge for SBS engineers - the establish­
ment of a true network, fed from a sin­
gle point, ensuring national coverage 
and allowing for the local time zones of 
South Australia and Western Australia. 
The solution was two-fold, and repre­
sents some of the most important tech­
nical elements which set the SBS aside 
from other broadcasters.

SBS’ development into an Australia­
wide service came in two stages. The 
first was the extension to Brisbane, 
Adelaide, Wollongong and Newcastle, 
which took place in June 1986. Perth 
and Hobart came on-line in March of 
the following year.

The first consideration was, how to 
deliver programs to these new regions? 
Until 1986, all reticulation was done via 
Telecom bearers, a chain of landlines 
and microwave links between Sydney, 
Canberra and Melbourne. Then SBS 
moved to satellite technology, and in 
doing so became one of Aussat’s first 
customers.

“We could not have gone to Hobart 
and Perth had we not moved the whole 
of our reticulation to satellite” says 
Bryan Madeley, Director of Engineer­
ing at SBS. “The existing terrestrial 
bearers were fully used as it was, and 
the furthest we could get at that stage 
was Adelaide.”

On Aussat’s Al bird, SBS uses a sin­
gle 12-watt transponder covering south­
eastern Australia. The footprint blan­
kets the whole of NSW, Victoria and 
Tasmania, reaches across the borders of 
Queensland and South Australia and a 
narrow lobe into Perth — so the one 
beam feeds all capital city and regional 
transmitters with the exception of Syd­
ney (which is sourced direct from the 
SBS studios).

The Aussat signal comprises one tele­
vision and two audio channels for dual­
sound stereo, plus additional audio 
channels carrying radio 2EA, 3EA and 
program interchange. As the satellite 
downlinks are not encrypted, they can 
be received on dish by anyone within 
the footprint - an avenue thousands of

SBS Director of Engineering Bryan 
Madeley: “Everything we do is based 
on the premise that SBS is for all 
Australians".



10 Years of SBS-TV

country folk have used to add SBS to 
their choice of regional viewing.

Madeley suggests that Aussat could 
play a continued role in the network. 
“If we were to stay with the satellite, 
our desire would be to reticulate all 
programs to exactly the same places and 
in the same way as the ABC. That is, a 
Western Australian beam; a Central 
Australian beam which would in winter 
service both South Australia and the 
Northern Territory (being supplemented 
in summer by another beam for Dar­
win), delayed one and a half hours; a 
north-east beam for transmission centres 
in Queensland; and of course our exist­
ing south-eastern beam.”

This plan is based upon the configura­
tion of Aussat’s B series of satellites, 
due for launch in 1992, but Madeley al­
lows for the impact of new technologies 
on the network. “In the timeframe we 
are talking about, there will be fibre­
optic reticulation all around Australia. 
So the question is, which will be the 
best for us? We are looking competi­
tively between Telecom and Aussat, 
and only time and price will tell.”

In the meantime, the web continues 
to grow. The Government has approved 
the extension of SBS-TV to the La 
Trobe Valley in 1991; Bendigo, Ballarat 
and Queensland’s Darling Downs dis­
trict in 1992; Darwin, north-east Tasma­
nia and the Spencer Gulf in 1993; and 
Cairns and Townsville in 1994. And 
there is more to come.

“There are other regions to be added 
to this list after 1994”, according to 
Madeley. “There is no point in trying to 
forecast them at this stage, but our sub­
missions to the Government include 
Bunbury, the NSW Central Tablelands, 
Goulburn Valley, Richmond/Tweed, the 
Upper Murray and Upper Namoi and 
Wide Bay.”

Is the intention for SBS Television to 
eventually encompass all of Australia? 
“Absolutely”, affirms Madeley. “SBS is 
for all Australians, and everything we 
do is based on this premise.”

Madeley also drives SBS to contribute 
to Australian implementation of the la­
test developments in broadcast tech­
nology. “Enhanced definition and high 
definition television are issues we will 
continue to press” he enthuses. “We 
will use the technology as it becomes an 
Australian standard.”

“We are also looking very closely at 
Digital Audio Broadcasting, which has 
the ability to run co-channel on satellite 
or terrestrial feeder. If we are one of

Currently SBS-TV has transmitters in all capital cities except Darwin, and 
many regional cities. Nine further transmitters are also planned, before 1995.

the people that the Government decides 
to fund for this, DAB means we can 
run programs with CD-quality. The pre­
sent situation, you see, is that you now 
have better technical performance in 
most people’s homes than broadcast sys­
tems can match, but the weak link is 
the transmission standard itself. This is 
the objective behind DAB, to provide 
suitable transmission quality.”

Time delay system
One of the problems faced by a na­

tional network such as SBS-TV is the 
various time zones throughout Austra­
lia, a situation compounded by the 
states’ lack of conformity on the obser­
vation of daylight saving or ‘eastern 
summer time’. With a single national 
schedule sourced from one point, the 
provision of SBS-TV programs in ‘local’ 
time to each area required a unique en­
gineering solution.

The answer was a time delay system 
(TDS), a sophisticated ‘bucket brigade’ 
designed under tender by Sony io rigid 
SBS specifications. The first of its kind 
in the world, the TDS records programs 
off-air on a series of 1" videotape ma­
chines, and then replays this material 
once the necessary time has elapsed.

Consider the time difference between 
Sydney and Perth - two hours most of 

the year, and three in summer. The 
TDS, located at Perth, receives SBS 
programs direct from Aussat, recording 
the material on one-hour tapes with an 
overlap between successive tapes. After 
the required delay has elapsed, the 
tapes are replayed and fed into the local 
SBS UHF transmitter. This enables pro­
grams to be seen at the same local time 
in Perth as they are advertised across 
the rest of the network.

The chain is fully duplicated, so if any 
drop-out or problems are encountered 
with the primary machines there is an 
automatic switch-over to the secondary 
system, which is so smooth a transition 
that it is not even noticed by the view­
er. In special circumstances, such as live 
coverage of international soccer, the 
network can be split and separate pro­
grams delivered to all states except 
WA, so that Perth can catch up to the 
network and be placed in ‘real time’.

The entire network is run from Syd­
ney, the transmitters themselves being 
remote controlled by codes sent from 
SBS in their video signal’s vertical 
blanking interval (the same period of 
the signal used for Teletext). Programs 
themselves are taken live from the 
studio, or off 1" videotape.

On-air promos and community service 
announcements are loaded onto a Beta-
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cart machine, and automatically played 
in program breaks. All station output is 
driven by Presentation Control and 
routed through the Master Control 
Room, the technical heart of SBS. 
From MCR the signals are piped to a 
dish atop the station roof, and sent by 
microwave link to the Belrose Satellite 
Earth Station for relay to Aussat.

There are actually three dishes on the 
top of SBS headquarters. One provides 
the link to Belrose SES, another moni­
tors the Aussat signal itself, while a 
third receives Soviet television from the 
Russian satellite Statsionar 14, a geosta­
tionary bird parked at 96.5° East.

The chain of Statsionar/Gorizont 
satellites not only services the vast 
USSR, a region so large that it has 10 
different time zones, but also enables 
their embassies and consulates around 
the world to tune into programs from 
the Soviet television service Gostelera- 
dio. By agreement with Gosteleradio, 
SBS has an exclusive 24-hour direct link 
to Moscow for Soviet news, current af­
fairs, documentaries and other program 
material. SBS already screens the Soviet 
news service ‘Vremya’ live each week­
day at 1200 EST. Items which are rele­
vant or of interest to Australians can be 
subtitled or voiced-over, for use in the 
SBS World News and current affairs 
programs.

Subtitling: SBS pride
No technical dissection of SBS would 

be complete without an examination of 
subtitling, which is SBS’ entire raison 
d’etre. A team of highly skilled men and 
women produce English subtitles for 
programs in more than 40 languages, 
not just translating words but capturing 
their meaning, maintaining the integrity 
and ambience of the original language 
in every subtitle. This operation, the 
only one of its kind in the world, uses 
no small amount of technology in itself.

It begins with each program being 
viewed and subtitles being written by 
hand. The viewing tape, a 3/4" U-matic 
video cassette, includes a ‘timecode’ - 
an on-screen time display reading down 
to 25ths of a second. As each actor 
starts and stops speaking, the appropri­
ate timecode is noted - these will be­
come the reference points at which sub­
titles will appear.

Keyboard operators then type the 
script and timecode references into a 
PC terminal, and record the finished file 
on a 3.5" floppy disk. The PCs are fitted 
with special cards and software de­
veloped under the Swedish ‘Scantitling’ 
system, in conjunction with SBS. The

timecode is then embedded onto a 3/4" 
working tape as composite video, and 
viewed with an eye towards corrections 
and improvements. Any changes are 
made direct onto the floppy disk file, 
which is then matched up and married 
onto the 1" master tape, ready for trans­
mission.

SBS’ first 10 years have seen much- 
publicised turmoil in the commercial 
broadcasting industry. The famous ‘li­
cence to print money’ has been re-

Presentation control officer Noel Wilson loads the Betacart for another 
evening s transmission.

SBS-TV signal.
operator Gabor Ziha keeps tabs on the outgoing

voked, and stations have hit upon hard 
times. One of the more common moves 
has been away from large in-house pro­
ductions which demand high levels of 
staff, equipment and studio space. The 
networks now favour a greater number 
of programs made by outside produc­
tion companies, and so move towards 
smaller station premises with lower bill­
ings for rent, salaries and capital outlay.

The same 10 years have seen ad­
vances in hardware, and the technical
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history of SBS charts this course well. 
Broadcast videotapes have gone from 2" 
to 1" in size, and the requisite size of 
the machines has also halved. Graphics 
are now compiled, not using laborious 
‘cut and paste’ methods, but on the 
computer Paintbox.

Electronic news gathering (ENG), 
once recorded on 3/4" BVU tape for­
mat, has cut across to Betacam SP. 
ENG cameras now use solid state CCD 
imaging in place of traditional camera 
tube lenses - the CCD cameras are 
smaller, lighter, more robust, consume 
less power, can film in far lower light 
levels and do not suffer from flare or 
burn-out caused by bright lights.

Wherever its stringent budget allows, 
maintains Madeley, SBS makes use of 
the latest hardware. “It’s fair to say that 
we do use high-tech equipment. Cer­
tainly it is getting smaller and smaller, 
better and better.” Interestingly, he 
hopes at the same time that SBS will 
move in the opposite direction to the 
commercial channels when it comes to 
the size of the station. “We are cer­
tainly looking to improve our accommo­
dation, and perhaps for the first time 
ever we will have a studio that is a 
studio, as opposed to a box.”

All SBS transmitters now operate in 
dual-sound, from the stereo test pattern 
(which features a selection of opera, 
classical and jazz direct from CD) to 
programs both in true and simulated 
stereo. SBS is also looking at applica­
tions for dual-language - while this will 
not replace subtitling, it can be used to 
offer a choice between languages where 
a foreign-language narrated documen­
tary or special may be re-narrated in 
English.

Selling UHF
It was newsreader George Donikian, 

for years the public face of SBS Televi­
sion, who re-christened Ultra High Fre­
quency as ‘Ultra Hard to Find’. Under­
scoring the joke was a realisation that 
SBS’ greatest handicap was its position, 
up on the UHF TV band.

Although the service had started 
broadcasting on both VHF channel 0 
and UHF channel 28 in Sydney and 
Melbourne, the VHF allocation was 
only a short-term arrangement through 
which the public could easily sample 
multicultural television on their existing 
TV receivers and aerials. Channel 0 
ceased operation on January 5, 1986, 
and SBS became Australia’s first na­
tional UHF television network.

In spite of a massive advertising and 
public education campaign, the first 
weeks of UHF-only transmission were 
marked by a flood of calls from frantic 
former viewers who had ‘lost channel 
0, found their VHF aerial inadequate 
for UHF reception, or simply did not 
know how to switch over. The selling of 
UHF had begun.

As new stations are brought on-line 
and new regions added to the network, 
SBS mounts local public displays in co­
operation with the Department of 
Transport and Communications. Each 
operation is staffed by SBS and Depart­
mental representatives, and normally lo­
cated in major shopping centres for 
each area. Supported by the Depart­
ment’s toll-free ‘UHF Hotline’, these 
campaigns reach thousands of residents 
and ensure that they get the best out of 
their new SBS signals.

More importantly, SBS’ on-going pro­
gramming is designed not only to cater 
for existing viewers, of whom an esti­
mated three million tune in during the 
course of any given week, but also to 
attract new viewers to the network, en­
ticing them to invest in a UHF TV aeri­
al. This extends from the popular 
weekly stable of news and current af­
fairs, movies, documentaries and sport, 
through to special theme weeks, dedi­
cated to programs on the environment, 
women, and even the bicentennary of 
the French Revolution.

SBS continues to search for oppor­
tunities to woo potential viewers, and 
long recognised as ‘the soccer station , 
they saw their best chance yet in the 
1990 World Cup.

Simply put and with all hyperbole 
aside, the World Cup is the world’s big­
gest television sporting spectacle. Soccer 
teams from around the globe meet 
every four years to vie for the Cup, 
cheered on by a cumulative global tele­
vision audience approaching 15 billion. 
The 1990 World Cup, held in Italy 
across June and July, also became the 
most ambitious project ever undertaken 
by SBS Television.

SBS invested nearly $3 million in 
bringing the 1990 World Cup to Austra­
lia. with nearly a third of this coming 
from sponsors Legal & General and 
Cathay Pacific. Over $1 million worth 
of the latest in television technology and 
two and a half tonnes of equipment 
went into the Cup telecasts. A fully- 
equipped studio, editing suites and 
maintenance facilities were designed 
and constructed for the Cup, dry-run in

Sydney and then shipped across to the 
International Broadcast Centre in 
Rome.

A team of 28 men and women cap­
tured the excitement of the games and 
the atmosphere of Italy herself, and 
were linked by satellite to SBS studios 
in Sydney. The match coverage was 
given free of charge to the ABC re­
gional network, so that all Australians 
could enjoy the Cup, and was also 
sourced to stations in Papua New 
Guinea, New Zealand and Hong Kong. 
All 52 matches were televised live, 
promoted by SBS as the ‘27 sleepless 
nights’, and the resulting 250 hours of 
soccer was equivalent to nearly three 
years of ‘Neighbours’!

All of this was bait for a new audi­
ence - SBS’ greatest-ever sales pitch 
for UHF, according to Andy Lloyd- 
James. “The very reason that we 
bought the World Cup was precisely, 
one - to remind the audience that 
many people are missing out on 10 to 
12 good hours of entertainment every 
day, 364-5 days of the year; and two, 
that actually getting UHF signals isn’t 
necessarily all that hard.”

Cornerstone of the campaign was the 
‘SBS Antenna Hotline’, a toll-free tele­
phone service established in conjunction 
with Hills Industries. The hotline num­
ber was featured in all World Cup ad­
vertisements and promotions, and pro­
vided callers with a one-stop service for 
arranging purchase and installation of 
UHF aerials. In its six weeks of opera­
tion the SBS Antenna Hotline took 
over 5000 calls, with many more flowing 
over to DoTC’s UHF Hotline and di­
rectly to SBS itself. Manufacturers and 
retailers reported record-breaking sales 
of UHF antennas, and installers were 
kept busy from sun-up to sun-down.

The multi-million dollar gamble paid 
off handsomely. Ratings for each 24- 
hour period shot up by 300%, and a na­
tionwide Newspoll survey commissioned 
by SBS showed that more than 3.2 mil­
lion Australians watched the grand 
final.

During the World Cup season an esti­
mated 410,000 people watched SBS-TV 
for the first time, lured by the soccer. 
This included 155,000 people who in­
stalled a UHF TV antenna specifically 
for the Cup, and an additional 255,000 
tuned their sets and had adequate re­
ception without the need for a UHF 
aerial. “We’re looking at the tip of the 
iceberg in terms of the potential reach 
of SBS into Australian homes”, says 
Lloyd-James.

SBS stands ready to take on the new 
decade. ®
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MASSIVE SNAP UP THESE BARGAINS 
BEFORE WE RUN OUT !!!

TEST
EQUIPMENT

SALE !

LOGIC PROBE 
(LP - 28C 

USEFUL FOR TTL AND CMOS 
HIGH AND LOW INDICATORS 
PULSE MEMORY. 
FOR THE HOBBYIST OR 
SERIOUS TECHNICIAN FOR 
TRACING THOSE HARD TO 
FAULTS ON LOGIC BOARDS. 
Q11272..............................

Q13010.

RRP-$M93fe $99.95

■RRP_114S^< $89.95

RRP>ttr55 $79

DATA HOLD.
Q13030.........

DC VOLTAGE: 0- 1000V 
DC CURRENT: 0- 10A 
AC VOLTAGE: 0- 750V 
AC CURRENT: 0- 10A
RESISTANCE: 0- 20M OHMS 
CONTINUITY TEST, DIODE TEST,

«5»

$50

CONTINUITY TEST, DIODE TEST
Q91540.

$695Tis’nrwT!

SAVE
$40

DIGITAL MULTI METER HC- 5010EC
DISPLAY: 3 1/2 DIGIT
BASIC ACCURACY: 0.5% DC
DC VOLTAGE: 0- 1000V 
DC CURRENT: 0- 10A 
AC VOLTAGE: 0- 750V 
AC CURRENT: 0- 10A 
RESISTANCE: 0- 20M OHMS 
COMPACITANCE: 0- 20u[
TRANSISTOR hfe: GAIN OoF -2000oF 
CONTINUITY TEST, DIODE TEST

DIGITAL MULTI METER HC
DISPLAY: 3 1/2 DIGIT
DC VOLTAGE: 0- 1000V
DC CURRENT: 0- 10A
AC VOLTAGE: 0-750V
AC CURRENT: 0- 10A
RESISTANCE: 0- 20M OHMS
CONTINUITY TEST, DIODE TEST, 
DATA HOLD, TR HFE GAIN, 
AUTO RANGE DMM WITH BAR GRAPH
Qi3040................ RRP^serai $69.95

DIGITAL MULTI METER HC
DISPLAY: 4 1/2 DIGIT
BASIC ACCURACY: 0.5% DC V

3 1/2 DIGIT 10 AMP 
DC VOLTAGE: 0- 1000V 
DC CURRENT: 0- 10A 
AC VOLTAGE: 0- 700V 
AC CURRENT: 0- 10A 
RESISTANCE: 0- 20M OHMS

DIGITAL MULTI METER 3530

$60

DIGITAL MULTI METER HC- 3500T 
DISPLAY: 3 1/2 DIGIT 
BASIC ACCURACY: 0.5% DC 
DC VOLTAGE: 0- 1000V 
DC CURRENT: 0- 20A 
AC VOLTAGE: 0- 750V 
AC CURRENT: 0-20A <
RESISTANCE: 0- 20M OHMsX ^0 
TEMPERATURE: - 20C- 1200C 
CONTINUITY TEST, DIODE TEST 
TEMPERATURE, CAPACITANCE 
FREQUENCY, hfe TEST, DATA HOLD.
013000.....................................................RRP$J4«tf5 $99.00

ANALOGUE/DIGITAL MULTI METER
HC-5050DB 3 1/2 DIGIT 
BASIC ACCURACY: 0.5% DC 
DC VOLTAGE: 0- 1000V 
DC CURRENT: 0- 10A 
AC VOLTAGE: 0-750V 
AC CURRENT: 0-10A 
RESISTANCE: 0- 20M OHMS 
DC AC RMS: -45dB -+50dB 
TEMPERATURE: - 20C- 1200C 
AC FREQ SPREAD: 50Hz -2KHz 
CONTINUITY TEST, DIODE TEST 
Q13020 RRP$Jj6«^5 $109.95

CRT: 150MM RECTANGULAR
DC: DC TO 20MHz
AC: AC TO 20MHz
CH1, CH2, ADD, DUAL, AUTO AND NORM 
TRIGGERED POSITIVE AND NEGATIVE 
CONTINUOUSLY VARIABLE.
QI 2105............................. RRP$73#



AUSTRALIA'S CHEAPEST DISKS

Now you can buy absolute top quality dt»ks that are also the cheapest in 
Th., .... «- ...» . »..»™ —-"'V "“h I1"

of these disks SO why pay 2- 3 times the pr.ce for the same qual.ty 
Packs ot 10. DS DO wthout boxes, or brand names but just the wh.te jacket

(ALL PRICES PER 10 DISKS)

"NEW
EXPANDED DYNAMIC

RAM RANGE"

5 1/4" DS DD
5 1/4'DS/HD
3 1/2"DS/DD
3 1/2"DSHD

$5.20 $490
$12.50 $11 50
$12.50 $1150
$32.50 $29.50

50* 
$4.80 
$11.00 
$10.75 
$29.00

100-
$4.60 
$9.80 
$9 80 
$28.50

500+ 
$4.50 
$9.50 
$9.50 
$27.50

(ALL PRICES PER BOX OF 10 DISKS)
DESCRIPTION 1-9 BOXES 10» BOXES
3 1/2"SS/DD $28.95 $27.95
31/2"DS/DD $32 95 $31.50
3 1/2"DS/HD $59.95 $57.50
5 1/4"SS/DD $14.95 $13.95
5 1/4"DS/DD $24.95 $23.95
5 1/4"DS/4D $39.95 $35.95
5 1/4"DS/HD $32.95 $29.95

4164-10
4464-10

(64K X 1) 
(4 X 64K)

1-9
$4.95
$5.50

10+ 
$4.50 
$4.95

4464-08 (4 X 64K) $5.95 $5.50
41256- 10 (256K X 1) $4.50 $3.95
41256- 08 (256K X 1) $4.95 $4.50
44256-10 (256K X 4) $12.95 $11.95
44256- 08 (256K X 4) $13.95 $12.95
1M- 10 (1M X 1) $12.95 $11.95
1M- 08 (1M X 1) $13.95 $12.95

ELECTRET MIC 
INSERTS

10W HORN j
SPEAKERS

White durable plastic 8 ohms

Cat C12010 Normally $11 95

$9.95

SI 20 $1 00
•oo ■

$0 90
UTILITY BOXES

HEATSINK
COMPOUND

Heatsink compound is 
applied to the base and 
mounting studs of 
transistors and diodes It 
maintains a positive 
heatsink seal that 
improves heat transfer 
from the device to the 
heatsink, thus 
increasing overall 
efficiency

H11800.10g.... $2.00 
H11810..150g. ...$14.95

IDC CENTRONICS 36 
WAY PLUG & SOCKET

Plastic boxes with aluminium 
tops and available in four 
sizes. Very popular for

cannon Type 3 
PIN LINE MALE

1-9 10* 100*
P1»6O $475 $3.90 $3.00

BNC MALE PLUG
19 10 99 100.

P10514 $150 $125 $1.50

BNC PANEL 
SOCKET

19 10 99 100-
P10516 $2 50 $2 25 $1.50

BNC CRIMP PLUG
Pl 0530 $2 95 $2 75 $2.00

BNC 
SOLDERLESS 

TWIST ON PLUG
19 10 99 100-

P10531 S2 50 52 25 $2 00

CANNON TYPE 3 
PIN CHASSIS

MALE
1-9 10* 100*

P10962 $3.95 S3 50 $2 90

CANNON TYPE 3 
PIN LINE FEMALE

1-9 10» 100.
P10B64 «SO M 20 S3 20

CANNON TYPE 3 
PIN CHASSIS 

FEMALE
1-9 10. 100 +

P1W6« SS.9S AS SO 54 00

SUPER HORN
TWEETER

Requires no crossover and 

handles up to 100 Watts
Sensitivity lOOdB 0.5 m
Frequency response

3kHz-3-0kHz
Independence: 8 ohms
Size 96 m diameter

DB25 CONNECTOR

Normally

ONLY...
$1295

$9.95

SPECIALS 1-9 10*
P10885 DE9S $100 $ 0 70
P10890 DA15P $100 $0.70
P10891 DA15S $1.00 $0.70
P10892 DA15C $100 $0.80
P10894 DA15P $1.00 $0.80
P10895 DA15S $1 00 $0 80
P10902 DB25C $1.00 $0 80
P10905 DB25P $1.00 $0 80
P10905 DB25S $1 00 $0.80

P10884 DE9P $100 $0.80

PANEL METERS 
GALORE 

We have a great range of 
panel meters at great 
prices!

Q10500 MU45 0-1mA $12 50 
Q10502 MU45 50 50uA $12 50 
Q10504 MU45 0-100uA $12.50

■ Plug

$3 95

P'2200 
10» 100.

$3 00 $2 95

• Socket
i 9 to. too. 

$3 95 $3 00 $2 95

protects and very 
economical!

H10101 150x90x50mm
H10102 195x113x60mm
H10103 l30x68x41mm
H10105 83x54x28mm
H10110 120x65x38mm
H10112 120x65x38mm 
(Metal Top)

$3 25 
$4.50 
$2.75 
$1.95 
$2.95 
$2.95

ULTRASONIC 
TRANDUCERS 

Designed to transmit at 
40kHz (L 19990) and 
recieve at 40 kHz 
(L 19991)with up to 20V 
l/P on the transmitter. 
These units can't be 
heard so are ideal for 
TV remote control s , 
water level detectors, 
burglar alarms, motion 
detectors and 
information carriers as 
they can be either 
pulsed or used in a 
continuos wave mode.

Transmitter

L19990....
Receiver

L19991..

$3.95

$3.95

RS232 BREAK OUT 
BOX

A Simple way of 
monitoring RS232 
interface lead activity 
Interface powered pocket 
size tor circut testing . 
monitoring and patching. 
10 signal LEDS and 2 
spares 24 switches 
enables you to break out 
circuts or reconfigure 
and patch any or all the 
24 active positions 

SPECS: 
Connections DB25 plug 
on 80mm ribbon cable 
and DB25 socket 
Indications: Tricolour Leds 
for TD RD RTS CTS DSR 
CD TC RC DTR (E) TC 
Jumper wires: 20 tinned 

end pieces
Power: interface power 
Dimmensions: 
85 x95 x30m m

X15700 $94.95

» CRYSTAL LOCKED 
WIRELESS 

MICROPHONE & 
RECIEVER 

MICROPHONE SPECS 
Transmitting Frequency 
37.1MHz 
Transmitting system 
Crystal oscillation 
Microphone Electret 
condenser 
Power supply:9V battery 
Range 300 feet in open field 
RECIEVER SPECS 
Receiver freq 37.1MHz 
Output level 37mV(max) 
Receiving sys Super crystal 

oscillation
Power sup: 9V battery 
Volume control: Tuning Led 
Dimmensions:115x32x44mm 

Weight: 220grams

Q10510 MU45 0-5A !
Q10518 MU45 0-1A !
Q10520 MU45 0-1A !
Q10525 MU45 0-20V
Q10530 MU52E0-1A 
Q10533 MU52E 0-5A 
Q10535 MU45VUP 
□ 10538 MU65 0-50uA 
Q10540 MU65 0-1mA 
Q10550 MU65 0-100uA 
Q10560 MU650-20V

MOSFET
SPECIALS

$12.50
$12.50 
$12.50 
$12 50 
$14 50 
$14 95 
$14.95 
$16 95 
$16.95

j$16.95
$16.95

WIRE WRAP
IC SOCKETS

These quality 3 level 
wire wrap sockets are 
tin-plated phosphor 
bronze.

A10452.

TOGGLE SWITCHES
S11010 D P D T $0 90 $0 80

S11020 DPDT $1.10 $1 00

QUALITY 3MM LEDS
1-9 10-99 10O*

Z10140(R) $0 15 $0 12 $0 K
Z10141(G) $0 20 $0 25 $0 1 :
Z10143(Y) $0 20 $0 15$0i:

Z10145(0) .$0.20 $0.15 $0 1

10
12

2
QUALITY 5MM LEDS

- “ 100+10-99
Z10150(R) $0.15 $0.18 $0.1
Z1015UG) $0.20 $0.18 $0.1
Z10152(Y) $o 20 $0.12 $0.1

NICADS
Save a fortune on expensive 
throw away batteries with 
these quality Nicads and
Rechargers1 
Size Desc 100*
AA 450mAH $1 95 $1.75 $1
C 1 2 A H $9 95 $9 50 $8

1-9 10*
2SJ49 $7 50 $7 00
2SJ56 $10 00 $9.50
2SK134 $6 90 $6 50
2SK176 $9.50 $8 90

1-9 10+
P10579 8 pin 1.50 1.40
P10580 14 pin 1.85 1.70
P10585 16 pin 1.95 1.80
P10587 18 pin 1.95 1.80
P10590 20 pin 2.95 2.75
P10592 22pin 2.95 2 70
P10594 24 pin 3.95 3.50
P10596 28 pin 3.95 3.50
P10598 40 Din 4.95 4.50

9 PIN TO 25 PIN 
CONNECTOR 

ADAPTORS 
The perfect solution! 

Features gold plated pins 
X15668 DB9 Plug to

DB25 Socket
X15669 DB9 Socket to 

DB25 Plug.

each $8.95

8087 CHIPS
8087-3 (
8087-2
8087-1
80287-6
80287-8 
80287-10
80287- 12 
80387-16 
80387-20 
80387-25
80387-33

(4.77MHZ)
(8MHZ)

(10MHZ)
(6MHZ)
(8MHZ)

(10MHZ)
! (12MHZ)

(16MHZ)
(20MHZ)
(25MHZ)

I (33MHz)

$175 
$245
$375 
$275 
$375 
$450
$675 
$750 
$850 
$995

$1,495

D TYPE IDC PLUGS 
1-9 10. 100.

• DE9P 9 pin plug 
P12166 $2 95 $2.50
• DA15P 15 P^ P*u9 
P12168 $3.50 $3 00
• DB25P 25 pin plug 
P12170 $3.95 $3.50

$2 00

$2.50

$2.95

D TYPE IDC SOCKETS
9 pin socket

P12167

•DA15S
P12169

DB25S
P12171

D 1 2 A H S9 95 S9 50 Í8 95

DATA TRANSFER
SWITCHES

If you have 2 or 4 compatable 
devices that need to share a 
third or fifth, then these 
inexpencivedata tranter will 
save youthe time and hassle 
of constantly changing cables 
and leads around

No power required
Speed and code tranparent 
Two or four position rotary 

switch on front panel
Switch comes standard with 

female connector
RS232 2 way
RS232- 4 way
RS232 X over
RS232- 2 way auto
Centronics- 2 way
Centronics- 4 way 
Centronics- X over

$39
$59 
$69 
$69
$49
$69
$69

Centronics- 2 way auto _ $79

ECONOMY 
TRANSFORMERS

$295 $2 50 $200

15 pin socket
$3 50 $3 00 $2 50

25 pin socket
$3 95 $3 50 $2 95

FLASHING LEDS
red 5mm 

Z10159
1-9 10.

$1.10 $1.00

1-9
2155 240V 6-15V 1A
Cat M12155 $8 95
2156 240V 6-15VA2
CatMl2156 J 
2840 240V 9VCT
Cat Ml2840 J

$13 95

$4 95

$7.95

$1295

$3.95
2851 240V 12-6V CT 250mA
CatMl2851 $4 95 $450
2860 240 V 15VCT 250m A 
Cat M 12860 $4 95 $4 50
6672 240V 15 30vc 1A tapped
Cat M16672 $12.95 $11.95
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Now you can use your fingers instead of your

Size: 490(W) x 145(H) x 400(D)
$99X11091

X19960 .$149.00

$59X19950.

JUST ARRIVED
AGILERX19951 .$119

SCANNER

C14205 $49.95

Mode selection

C14200 $29.95

$449

integrate the mouse with the 
keyboard. DOS. and other 
popular software packages

■ Super high resolution 
200 D PI (0 12mm dot)

included, allowing you to 
install with all popular software 
packages Also included is the 
handy Pop-up menu software

Just arrived! The Agiler Scanner, gives you a 
professional touch to your printed material. Save time 
wasted by pasting up artwork. With the Agiler Scanner 
all your images are on the computer. Algier's self­
developed OCR (Optical Character Recognition) 
software allows you to compile information from 
newspapers I magazines, books..etc. The data 
captured can be used by word processing,data-base, 
desktop publishing and other applications. In addition, 
Agiler Reader can handle English, German and French

space and less hand 
movement required 
Optical rotary encoder 
Max tracking speed 200m sec

SPECIFICATIONS:
Scanning System: 
Reading Width:

The new Z-NIX Super Bus Mouse 
2 aUows you to get the most out 
of your computer snd enhsnce 
your productivity. It gives you the 
ability to expend the versitility of 
your computer through the use of 
grsghlc software such ss p^nt, 
draw and CAD programs. The 
Super Mouse 2 allows you to run 
programs Hke GEM snd Windows 
which makes sll operations of ths 
computer essler snd faater. Msny 
popular Spreadsheets, databases, 
word processors snd other 
program» can also ba worked with 
the Super Mouse 2.

Black and white tone, halftone is 
selected by operating the mode 
selctor switch 
32 graduations
Can be adjusted by the density 
control VR

Manual 
105mm+3‘

* 100% Microsoft Compatible
• IBM or APPLE Family 
Computer Compatible.

• Free Software with Pop-up 
Menus.

• Ufs time Warranty.
Also supplied with the Super Bus 
Mouse are two FREE Telepsinl 
disks which sllows the user to 
perform high resolution graphics 
with the mouse.Great Value!

Graduations 
Density:

MODELS: ATM- 110 Touch Mouse for IBM PC. XT
AT and compatible's, Operates under 
Microsoft / mouse system mode. 
FEATURES:
• User’s finger movements on the 58 X 48mm 
front panel of the touch mouse control the

A STATIONARY S 
BREAK THROUGH !!!

TOUCH 
MOUSE

EXTRA FEATURES
■ IMAGE FILE APPUCATION
• DESKTOP PUBLISHING APPLICATION
• FAX TRANSMISSION APPUCATION
• DR. HALO DPE SOFTWARE INCLUDED.

• With no ball, the touch mouse requires 
no desk space for movement.
• No pad to get dirty and take up desk space.
• One finger can do all the users drawing. V
• Compatible with all existing mouse software )
• RS- 232 serial port %
- Especially suitable for laptops, 
the touch mouse saves on desk space.

FREE SOTWARE INCLUDED!
■ MOUSE DRIVER
• TEST PROGRAM
• DEMO PROGRAM
• HIGH LEVEL LANGUAGE INTERFACE ROUTINE: 
Microsoft C, Microsoft Fortran, Quick Bsslc, Turtoo C 
Psscsl ...stc.
■ POP-UP MENU 
DR. HALO III GRAPHICS SOFTWARE

INCLUDES
FREE X
SOFTWARE! X 

PC PAINTBRUSH 
& IMAGE TOOL

QUICK MOUSE
MICROSOFT- COMPATIBLE'

JOYSTICK FOR IBM*
Features selectable "spring 
centring" or "free floating".
Electrical trim adjustments on 
both axis. 360 degree cursor 
control

- Optical rotary encoder

X19952 $89.00

• WIDE 4.13" (105mm) scan width 
• 100/200/300/400 switchable DPI 
reaolution. 
Four encoded modea: B/W and three 
half tone patterna.
• Thrity-two shades of grey. 
• Built-in scanner view window for 
accurate acanner placement 
X19945...............................-$389

HURRY! THIS
OFFER CAN'T LAST

Resolution: 400 DPI standard mode 300/200/100 DPI 
thinning mode.

BABY AT* STYLE 
COMPUTER CASING 

Small footprint. Features 
security key switch, 8 slots and 
mounting accessories 
Size: 360(W) x175(H) x405(D)mm 
X11093........................... $99

APPLE* COMPATIBLE 
JOYSTICK

Ideal for games or word 
processing. Fits most 6502 
"compatible" computers, V

IBM* XT COMPATIBLE 
CASE WITH AT* 

STYLING
Features security key switch, 
8 slots, and mounting

EVER POPULAR LOW BUDGET*
X. WITTY MOUSE

MICE AT A NICE PRICE
MICE

SUPER BUS MOUSE 2 HANDY

JOYSTICKS

BARGAINS $$$ BARGAINS

COMPUTER 
CASES

HS - 3000 
HANDY SCANNER

HOTLINE 
008 33 5757



008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877
IBM* CARDS

CPF 
CONTINUOUS POWER

ZILTER SPIKE ARRESTOR
The Fortron CPF Filtered Electronic 
Sprke Protector provides a protective 
electronic barrier for microcomputers 
printers, telephone systems and 
modems electronic typewriters 
audio and stereo systems and other 
sensitive electronic eguipment
The CPF provides protection from 
dangerous electrical spikes that can 
cause anything from obvious damage 
(like immediate eguipment failure) to 
less obvious harm that can drastically 
shorten a system s hfe
CPF s superior circuitry design and 
semi conductor technology responds 
instantly to any potentially damaging 
over-voltage, ensuring safe trouble 
free operation
Additionally. CPF s filtenng capability 
helps eliminate troublesome and 
annoying interference, general hash 
created by small motors, fluorescent 
lamps and the like that threaten the 
performance and shorten eguipment 
hfe of unprotected electronic 
components
SPECIFICATIONS:
Electrical rating: 220-260 volts

(AC) 50Hz 10 Amp
Spike/RFI Protection: 4.500 amps 

for 20m/second pulses
Maximum clamping voltage: 275V 

differential mode
Cat. X10088 $69.95

RS232 BREAK OUT BOX
A simple way ol monitoring RS232 
interface lead activity Interface 
powered pocket size for circuit 
testing monitoring and patching 
10 signal powered LED s and 
2 spares 24 switches enables you 
to break out circuits or reconfigure 
and patch any or all the 24 active 
positions

SPECIFICATIONS
Connectors DB25 plug on 80mm 
ribbon cable and DB25 socket 
Indicators. Tricolour LED s lorTD

RD RTS CTS DSR CD TC 
RC DTR.(E)TC

Jumper Wires: 20 tinned end pieces 
Power: Interface power 
Enclosure: Black high impact 

plastic
Dimensions: 85 x 95 x 30mm
X15700 $99.95

THE BUTTON
SPIKE PROTECTOR

Surges and spikes are caused not 
only by lightning strikes and load 
switching but also by other equipment 
being switched on and ofl such as 
fluorescent lights electric motors 
fridge freezers air conditioners etc 
For effective protection such spikes 
must be stopped before they reach 
your equipment Simply plug The 
Button into an outlet and it will protect 
all equipment plugged into adjacent 
outlets on the same branch circuit 
The Button employs unique metal 
oxide vanster ’pchnoloqy and will 
dissipate 150 mules of electrical 
energy (nearly tw» • th.i* •• 
comparable surge arresters i
SPECIFICATIONS
Voltage 240V Nominal
Total Energy Rating 150 joules 
Response Time 10ns 
Protection I evel 350V peak

$36.95

2 & 4 WAY 
RS232 DATA TRANSFER

SWITCHES
Il you have two or four compatible 
devices that need to share a third or 
'•th then these inexpensive data 
transfer switches will save you the 
time and hassle of constantly 
changing cables and leads around 
• No power required
• Speed and code transparent
• Two Four position rotary switch on 

front panel
• Three Five interface connections 

on rear panel
• Switch comes standard with 

female connector _ n
2 way Cat X19120 only $39 
4 way Cat X19125 only $49

XT HD CONTROLLER $129 
AT HD CONTROLLER $199 
RS232/ SERIAL/
CLOCK. $59
MONO/ COLOUR CARD $96
MULTI I/O........ 
512K RAM.......
DIAGNOSTIC... 
TTL PRINTER.

$99 
$59 
$849
$89

RAM 2M AT EXT/EXP $225
8M AT EXT/EXP $325

RIBBONS

2 & 4 WAY 
CENTRONICS DATA 

TRANSFER SWITCHES
Save time and hassles of constantly 
changing cables and leads around 
with these inexpensive data transfer 
switches These data switches 
support the 36 pin centronic interlace 
used by Centronics Printromcs 
Dataproducts Epson Micronics 
Star and many other printer 
manufacturers
• No power required
• Speed and code transparent
• Two Four position rotary switch on 

front panel
• Three Five interface connections 

on rear panel
• Switch comes standard with 

female connector
• Bale locks are standard

VGA 256K.....
VGA 512K.....
VGA 1 MEG

$199
$299

$495

CENTRONICS GENDER
CHANGERS

Female to Female
Saves modifying or replacing 

non-mating Centronics cables 
• All 36 pins wired straight through
Cat 
Cat 
Cat

X15663 Male to Male
X15661 Male to Female
X15664 Female to Female

Normally $33 95
Only $24.95

COMPUTER PAPER
Quality paper at a lew price' 2 000
sheets of 70 asm bond paper
Cat 02’003 11 x9’? $41.00
Cat C21005 15 X 1 $67.95

PRINTER RIBBONS TO 
SUIT:

• CP80. SX80. DP80. BX100.
BX100. MB100

1-9

C22036..$19.95
10* 

$17.95

2WAY|X1913O)
4 WAY 1X19135»

only$49 
only$59

Transparent cover makes it

centre orlhe rear according to 
the design of the printer 
Removable drawer which 
allows paper to be changed 
without moving the printer 
Retractable rear basket makes 
print-out collection fast and 
convenient
Suitable for maost printers

KEYBOARD 
EXTENSION LEAD

5 Pin Din plug and socket

P19038.................  $9.95

121055 $29.95

• MX80. FX80. RX80, FX800. 
MX70. MX80. LX800

1-9 10-
C22031.... $16.95 $15.25

■ MX100. FX100. RX100.LQ1000

• 1X80

C22003..$12.95

• C ITOH 8510-1550 
1-9

C22051 ..$13.95

C22002. ..$19.95
10*

$17.95

10*
$11.95

10*
$12.50

9 PIN TO 25 PIN 
CONNECTOR ADAPTORS 
The perfect solution1 Features gold 
plated pins 
X15668 DB9 Plug to DB25 Socket 
X15669 DB9 Socket to DB25 Plug 

each $8.95

DELUXE 
PRINTER ST*MO

DELUXE PRINTER STANDS 
without occupying extra space 
Feeds and refolds paper under the 
printer automatically 
Adjustable paper deflectors to 
ensure smooth flow of paper 
Made of moulded plastic 
Suitable for most printers

C21058 80 columnS69.95

NATIONAL PANASONIC 
KXM110 PRINTER 

RIBBON

UV EPROM ERASER
Erase your EPROMs quickly and 
safely. This 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 (less 
time for less chips)
• Chip drawer has conductive 
foam pad

• Mains powered
• High UV intensity at chip 
surface ensures EPROMs are 
thoroughly erased

Without timer
X14950.................
With built-in timer 
X14955.................

$129

$159

DUST COVERS

VOICE MAIL.:..
PRINTER CARD......
EGA CARD.............. 
2 WAY FDD CONT. 
(360K)......................
RS232 SERIAL 
CARD.......................
GAMES....................
AT S P GAMES....... 
4 WAY FDD CONT. 
(360-1.44M)..............
2 WAY FDD CONT.
(360-1.44M).............
CLOCK CARD.........
SMART DRIVE 
ADAPTER IDE'FDC. 
SMART DRIVE

$245 
$35 
$139

$49

$49
$29
$35

*129

$80
$49

*39

ADAPTER IDE I/O /FDC...J119

RS232 MINI TESTER
• Male to temale connections
• All pin wired straight through
• Dual colour l F D indicate*. ictiv 

and direction on lines
• No batteries or power required

RS232 GENDER 
CHANGERS 

Saves modifying or replacing 
non mating RS232 cables 

• All 25 pins wired straight through 
Cat X15650 Male to Male 
Cat X15651 Male to Female 
Cat X15652 Female to Female

Normally $14 95 each

Only $8.95
MOTHERBOARDS

XT 10M MINI.
XT31M.........
XT 12MSTD. SIZE.
SUNTEC AT 12M...
80386-25.............
80386- 33............

.$120 
.... $199 
....$199 
.... $375 
.$2,695 
.$2,995

ROD IRVING 
ELECTRONICS

SYDNEY 74 Parramatta Rd
Stanmore 2048
Phone (02)519 3134
Fax (02)519 3868
MELBOURNE 48 A Beckett St

Phone (03) 663 6151
NORTHCOTE 425 High St

Phone (03) 489 8866
CLAYTON 56 Renver Rd

Phone (03) 543 7877
MAIL ORDER & 
CORRESPONDENCE
PO Box 620 CLAYTON 3168 
Order Hotline 008 33 5757 
(Toll free strictly orders onlyi 
Inquiries (03) 543 7877
Telex AA 151938

• Fax (03)543 2648

DSR Data Set Heady
R D Receive Data
C D Carrier Dete* t
RTS Request to Send
D T R Data Terminal Ready
CTS Clear to Send
Cal X15656 Normally $39 95

SPECIAL. ONLY $32.95

C22034. $19.95

DUST COVER 
Keep your computer and 
accessories free of dust and 
grime while not in use 
XT" Cover Set

MAGIC STAGE 
A working bench for your Mouse 
•High quality ABS plastic and 
anti-static rubberised »op 
•Stationary holder 
•Includes pull-out shelf for 
Mouse

•Dimensions 280 x 260 k 25mm 
• Fits over keyboard
C21080 $24.95

POCKET AUTO AB 
SWITCHES

• Pocket size, auto-scanning
• Allows 2 PCs to share one 
Printer

Serial model:
MS-201 - Host-powered
X19150. $79.95
Parellel model: MP-201 
Protocol transparent

C21066
AT* Cover Set
C21068..........

LEADS

$14.95

$16.95

COPY HOLDER 
(YU-H32)

• Adjustable arms allows 
easy positioning

• Copy area 9 1 2" x 11”
• Sliding line guide
■ Clamp mounting

C21062 $39 95

UELBOURNgTiËALËhS
MICRODOT 

177 SPRINGVALE ROAD 
NUNAWADING. Ph.894 1255

GREENSBOROUGH 
COMPUTERS

67 GRIMSHAW ST 
(cnr Howard at) Ph: 434 6166

BRISBANE DEALER
VRC COMPUTER SERVICE 

647 LUTWYCHE RD 
LUTWYCHE, 4030

ADELAIDE DEALER

5’ 4 FLOPPY DISK DRIVE 
EXTENSION CABLE

» IBM’ compatible
» DB37 Male lo 34 way edge 

connector
» I ength 0 5 metres

X19155.

P19045 $99.95

SURGE BUSTER 
6 PROTECTED POWER OUTLETS 
Ideal tor protecting personal 
computers, video equipment, 
colour TVs. amplifiers, tuners, 
graphic equalisers. CD players etc

$89.95

ÌW FLOPPY DISK DRIVE 
EXTENSION CABLE

» IHM’ compatible
» OB37 Male In 34 IDC connector
» I enqth 0 5 metres
’19046 $99.95

SPECIFICATIONS
• Electrical rating 240V AC. 50Hz, 

10A
• 3 x Metal Oxide Varistors (MOV)
• Maximum clamping Voltage 
each MOV: 710 volts at 50 amps

• Response time Less than 25 
Nanoseconds

PRINTER LEAD
• Suits IBM* PC XT, compatibles
• 25 pin "D" plug (computer end) 
to Centronics 36 pin plug
•18 metres

RIPPER STRIPPER
Remove ugly paper feed edges 
quickly and cleanly with this 
simple little gadget
C21085 $14.95

P19029.....  
• 3 metres
P19030.....  
• 10 metres
P19034......

$14.95

$19.95

$39.95

X10086. .$69.95

COPY HOLDER 
(YU-H33)

Copy area 91 ? x ”
• Sliding line guide
• Flat metal base 
C21060 $39.95

MICROTRONICS 
305 MORPHETT ST 

ADELAIDE, 5000

All sales tax exempt orders and 
wholesale inquiries to:
RITRONICS WHOLESALE 

56 Renver Road Clayton 
Phone (03) 543 2166 (3 linesi 
Fax (03) 543 2648
For postage rates refer to other 

R LE advertisement

Errors and omissions excepted 
Prices and specifications subject lo 
change

McKlerCard) VISA

8 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877



KIIKON EXECUTIVE COMPUTER SYSTEMS

EGA VGA

ROD IRVING'S
SUPER VGA 40M

PACKAGE !
MEG 
AT.

116 MHZ LANDMARK 
J MINI CASE & P.S 

fo® 1M RAM • G7 CARD 

W» 101 KEYBOARD
IDE/ FDC CARD

I 40M HD/ 28MS
I 12 MB • 1.2MFFD 

a“ $1,395

40 MEG
i

40 MEG
AT

• 16 MHZ LANDMARK
• MINI CASE & P.S 
•1.2MFDD -1MRAM
• 101 KEYBOARD
• IDE/FDC CARD -12MMB
• EGA CARD
■ 40M HD/ 28MS

• 16 MHZ LANDMARK
• MINI CASE&P.S -1MRAM
• 40M HD / 28MS -12MMB
• 101 KEYBOARD
• IDE/FDC CARD
• VGA 256K CARD
• 1.2 FDD

monitor extra $ monitor extra 54^

CHEAP 20M HARD DISK SYSTEMS

$995

20 MEG XT
• MINI CASE ■ 20 MEG HD
• 101 KEYBOARD
• FDC ! HD CARD -36OK FFD _
• 640K RAM • G 7 CARD —

EGA 20 MEG AT
• MINI CASE & P.S • 12M MB 
• 101 KEYBOARD -1 M RAM 
• FDC/HD CARD • 1.2M FFD

•80286-12 MOTHERBOARD ‘'
(Extremly reliable Japanese Suntec Technology) - M » fc. 
•16 MHZ LANDMARK SPEED TEST fc^ %*

• EXPANDABLE TO 8 MEG OF RAM ON BOARD fcT At > ~
• EMS LIM 4.00 SUPPORTED < b
(EsaenHel for Desktop Publishing) • T'Olì ’’•If• FREE DOS 4.01 " A OV/ ,
•2 MEG RAM | V»
• SERIAL, PARELL AND GAMES PORTS. < 3«
•1.2M FDD 5 1/4" JAPANESE DRIVE
• HIGH OUAUTY 101 KEY KEYBOARD %. .
• VGA CARD
• VGA COLOUR MONITOR Mi
' IDE INTERFACE AND FDD CONTROLLER CARD (The new standsrd)
• 40M 28MS HARD DISK DRIVE (Western Digital)
“OPTIONAL EXTRA S FOR THIS PACKAGE !"
1.4M FDD 3 1/2" JAPANESE DRIVE
9 PIN DOT MATRIX PRINTER
24 PIN DOT MATRIX PRINTER
OKI LASER PRINTER

ADD $195
ADD $249
ADO $595
ADD $1,895

1195

monitor extra

20 MEG AT
• MINI CASE & P.S • 1 M RAM 
• 101 KEYBOARD • 20M HD
• FDC/HD CARD • 12M MB 
■G7CARD • 1.2 M FFD 
monitor extra

• EGA CARD 

$1295 monitorextrs
•20 MHD

W VGA 20 MEG AT
7^-2 ■ • MINI CASE & P.S .12MMB

• 101 KEYBOARD • 1 M RAM 
• FDC/ HD CARD • 1.2M FFD

a. • VGA 256 CARD • 20 M HD
monitor extra

.............REMEMBER

THAT WE HA VE BEEN IN THE ELECTRONICS BUSINESS 
SINCE 1 »77...

WE HAVE GROWN UP WITH PERSONAL COMPUTERS.............
WEARE ALSO 100% AUSTRALIAN OWNED AND MANAGED

• WE THOROUGHLY SERVICE OUR OWN PRODUCTS AND DON'T 
LEAVE THE PROBLEMS FOR ANOTHER COMPANY.

ALL SYSTEMS ARE ASSEMBLED AND TESTED IN AUSTRALIA.

"AND NOW THE FREEBIES..."

FREE ON/SITE WARRANTY FOR 12 MONTHS 
(within a 50km radiua of our Melbourne service center)

SUPER PRINTER SPECIALS !! FREE TELEPHONE HELP AND INFORMATION UNE 
9am-5pm - From our "Technical Service Manager" 
Valid for 12 months a her date of purchase.

Introducing the new generation in page 
printers, the OKILASER 400

The affordable LED page printer designed lor i 
Ihe small business

Reliable and compact, the OKILASER 400 fits 
neatlt into the smallest ol offices

Highly reliable due lo the latest LED imaging" 
technology, the OKILASER 400 otters 
excellent print quality, superior paper 
handling, and a variety ot lonts which revival 
some of the more expensive laser printer on 
the market

OKILASER PRINTER 
ONLY...$1925 (inc tax)

SPECIFICATIONS OL400
Printing speed 4 pages p m /
Resolution 300 x 300 DPI x.
Emulation HP laserjet series II
Data Butter 512K byte (standard) /

1 M B expansion (option)®» 
2MB expansion (option)
Max 2 5M B

Interlace Centronics Parallel or RS232 Serial 
Resident lonts 25 various
Standard paper input 200 sheets
Standard paper output 200 sheets lace up

100 sheets

FREE 5% V.I.P CUSTOMER DISCOUNT VOUCHER 
(valid for 12 month® after date of purchase of all 
systems valued over $2,000 )

RITRON 
EXECUTIVE 
386-25

24 PIN

MICROLINE
380

The Microline 380 la the perfect letter quality printer 
Ideal for the small business or home
Its size sllows it to fit on the smsllest desk In the 
smallest of offices. The microline 380 is s 24 pin 
dot metrix which Is fart and reliable with a MTBF 
of 4000 houra snd a printhead life of 12000 houra. 
Combine thia with the high quailty of print snd 
you've got s printer that will work with you 
for msny years to come.
SPECIFICATIONS:
Technology, Speed snd Print Characleriatice
Print Method: 24-pin (20 mm diameter)

Imapcl Dot Matrix
Graphics Resolution: 60 x 72 dpi minimum 

180 x 360 dpi maximum 
rate : 2.2 Ips

Character Sets: Standard ASCII
Epson Charater Set 
IBM Set I snd II 
Foreign Language seta 
Zero/Stashed Zero

Vertical Une Spacing: Fixed Vwalbte
6 Ipi rV60
8 Ipi n.180'

Print Direction: Bidirectional, a hod line eeeking

Letter Quality: 60 CPS 30 x 18 (g> 12 cpi 
Utility: 180 CPS 9 x 17 © 12 cpi
Print features:
3 L Q Resident Fonte 

Emphaaized Enhanced
Italics

Double height Double Width 
Continuous Underlining

Super/Subecipt OuttineShadow
Reliablity:
MTBF 4000 houra (25% duty cycle 35% page 
denaity )
MTTR: 15 minute*
Printhead life: 12000 houre (25% duty cycle 
35% pege denaity)
Printhead Life : 200.000,000 characters avg 
In 10 cpi draft mode normal 25% duty 
35% page denaity (user repiscsble)
Net weight: 7.7 kg (I7lbe)
Power conaumtion: Operating Idle

86 VA 22 VA
Size : 15.7" (w) x 13.6” (d) x 4.7 (h)

[39 8cm (w) x 34.5 cm (d) x 12.0 cm(h)

$545

Incl. sales tax & 
12 months warranty

• 80386-25 CPU
• 1MB RAM
• 1.2 MB Floppy Disk Drive
• 40 MB Hard Disk Drive.

• 12 Month Warranty
•VGA Colour monitor (1024 x 768)
• 101 Key Keyboard • MS DOS 4.01

MICROLINE 172 • 180 CPS PRINTER /"jifA " A
• NL030 CPS / Bfli '

AUSTRALIA'S 
CHEAPEST

PRINTER only $249
Finally, a Dot Matrix printer for under $300. But don't let the price fool you. 
The Microline 172 offers you the perfect combination of performance and 

advanced engineering at a price which is extremely 
economical The Microline 172 has everything you'd expect in a quality 

printer, advanced paper handling, speed and print versitility. The Microline 
172 is ideal for the small business or home office being compact, reliable 

and having the speed to meet your needs
And you won't find it cheaper than at Rod Irving Electronics

088 335757 TOLL FREE MAIL ORDER HOTLINE FOR CREDIT CARD ORDERS!



Silicon Valley 
loses the pillar 
on which it was built
As reported in our August issue Dr Robert Noyce, founder of Intel Corporation, co-inventor of 
the integrated circuit and chief executive of the Sematech research consortium, died suddenly 
at his home in Austin, Texas. Here’s a tribute to the man who played an outstanding role in the 
development of modern semiconductor electronics.

by PAUL SWART

It is often difficult to appreciate the 
greatness of a particular person until his 
or her death. Their presence is taken so 
much for granted, particularly when 
they are still actively involved in their 
career. So when they unexpectedly pass 
away, they leave voids that will never 
be filled.

Silicon Valley and the rest of the 
world’s electronics industry that was 
built around Robert Noyce’s landmark 
invention of the integrated circuit will 
not be the same without him.

Noyce will always be remembered for 
his co-invention of the integrated cir­
cuit, which he and Jack Kilby at Texas 
Instruments conceived independently of 
one another 32 years ago.

“I don’t think you can exaggerate the 
impact of the IC on the way we live. It 
is universal. It is something like the 
wheel. It is used everywhere,” com­
mented John Bardeen, a two-time 
Nobel prize winner, and himself a co-in­
ventor of the transistor.

“Bob was the guy who started it all in 
the valley,” said National Semiconduc­
tor president Charlie Sporck, who 
worked under Noyce at Fairchild. 
“There just isn’t another Bob Noyce. 
This is one gap that is not fillable.”

Gordon Moore of Intel was deeply 
saddened by the death of his friend and 
business partner. “The electronics in­
dustry has lost a legendary figure.”

“He was a pitcher, a fielder, and a 
top batter,” added Hewlett-Packard 
president John Young. “It only happens 
once in a generation that you have a 
technical innovator and an outstanding 
business leader. He is going to leave a 
big hole.”

Tinkering in his blood
Bob Noyce was born on December 12 

1927, the son of a minister. He began 
his lifelong involvement in engineering 
by tinkering endlessly as a boy with 
broken motors, in the basement of his 
parents’ home in Iowa. Young Noyce 
loved model airplanes, and later in life, 
obtained a pilot’s licence. He often pi­
loted himself to distant business meet­
ings or to the Sierra Nevadas and 
Rocky Mountains, where skiing was his 
great outdoor love.

In high school, Noyce proved a bril­
liant student, particularly in maths and 
science subjects. He enrolled in his 
hometown Grinnell College, where he 
earned a degree in physics and mathe­
matics.

While in his senior year in 1948, 
Noyce encountered a device that would 
command his attention for the next 42 
years: the transistor, which had just 
been invented by three Bell Lab scien­
tists headed by William Shockley.

Noyce’s mentor at Grinnell was able 
to obtain an early sample of the Bell 
Labs transistor, and Noyce became one 
of the very first people in the world to 
conduct experiments with the wondrous 
device that promised to replace the then 
industry-standard bulky vacuum tubes.

After Grinnell, Noyce went on to the 
Massachusetts Institute of Technology, 
where he graduated in 1954 with a PhD 
in physical electronics.

At the time, the electronics industry 
was in the midst of a radical transforma­
tion because of the transistor. Noyce 
was offered lucrative jobs at major com­
panies, including Bell Labs, RCA, and 
IBM. Instead, Noyce accepted an offer 

from Philco in Philadelphia, which had 
just set up a new research centre that 
focused on the exploration of semicon­
ductors. But Philco, it turned out, was 
not willing to put up the money to carry 
out the kind of research Noyce wanted 
to do.

Then in 1956, transistor inventor Wil­
liam Shockley opened the doors of his 
Shockley Semiconductor Laboratory in 
Mountain View. Noyce didn’t need a lot 
of time to decide to move to the West 
Coast, to join the operation headed by 
the man he had admired for years.

But for all his technical brilliance, 
Shockely turned out to be a poor busi­
nessman and difficult to work with. So 
difficult that Noyce and seven other top 
Shockley engineers tried to make him 
step aside from the daily operations. 
When their attempt at mutiny failed, 
the eight left and formed Fairchild 
Semiconductor - which opened its 
doors in 1957 with venture capital from 
Fairchild Camera and Instruments.

Noyce later conceded that he had 
been the most reluctant of the ‘traitor­
ous eight’ as Shockley called the group. 
Although he had just turned 30, Noyce 
had already commanded so much re­
spect among his peers that they chose 
him to be Fairchild’s general manager.

In 1959, while working at the Fair­
child lab, Noyce hit upon the idea that 
revolutionised modern society. At the 
time, engineers had reached a dead end 
in the design of transistor-based elec­
tronic circuits. Circuit designs were out­
stripping the ability of engineers to 
make all the necessary connections be­
tween the tens of thousands of transis­
tors and other components. The com-
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Broad interests

plexity caused new products to be un­
reliable. And if they did work, they 
produced too much heat to survive.

Noyce, with his unique background in 
both transistors and semiconductors, 
conceived a way of eliminating the cum­
bersome wiring by etching the transis­
tors onto a single piece of silicon and 
connecting them by metallic lines.

The same conclusion was reached al­
most simultaneously by Jack Kilby at 
Texas Instruments, and both men were 
recognised by the US Patent office as 
co-inventors of the integrated circuit.

“Throughout the history of the world, 
anytime you change by a factor 10 any 
important technology, you will have ei­
ther changed the culture or the history 
of the world. With the IC, we’ve prob­
ably seen a factorof 1 million change in 
the cost, speed, and function of elec­
tronics. That is causing structural 
change in our society. It is a result of 
this invention,” said Bill Davedow, a 
venture capitalist and former senior ex­
ecutive under Noyce at Intel.

While this change has been relatively 
evolutionary in the West, the recent 
sudden collapse of the communist sys­
tem — history may well show - was 
due in large part to the pervasiveness of 

the integrated circuit which gives indi­
viduals such vast powers no repressive 
government is able to control.

Within less than a decade after Noyce 
and Kilby’s historic discovery, Silicon 
Valley counted hundreds of start-up 
firms building ICs, most of them started 
by former Fairchild executives working 
under Noyce.

Despite his success at Fairchild, 
Noyce too got bitten by the Valley’s 
ever-present entrepreneurial bug. In 
1968, he left Fairchild along with Gor­
don Moore to start Intel.

Intel quickly gained a reputation for 
technological excellence and product in­
novation. Not surprisingly, it was under 
Noyce that Intel made what is undeni­
ably its greatest contribution to man­
kind: the microprocessor.

Since 1974, Noyce had withdrawn 
himself from the day-to-day operations 
at Intel. Since then, he increasingly be­
came a spokesman and lobbyist for the 
US semiconductor industry, culminating 
in 1988 with his selection as chief execu­
tive of Sematech — the five-year, 
US$1.2 billion joint industry-govern­
ment venture aimed at providing US 
chip makers with new manufacturing 
skills and plant to compete worldwide.

Noyce was a man of many traits. In 
college, he was a champion diver and 
remained an active swimmer and skier 
until his death. He was an active madri­
gal singer, and “he could beat the stuff­
ing out of anyone in Scrabble,” recalls 
Andy Grove.

Ironically, Noyce had taken a physical 
test just two weeks before his death. He 
was proclaimed to be in good health, 
despite a heavy smoking habit. On 
Saturday, Noyce played tennis and on 
Sunday morning, swam a few laps. 
Minutes later he was stricken by a fatal 
heart attack, although he had no history 
of heart problems.

Noyce had an uncommon ability to 
solve problems - any problems. Recalls 
Charlie Sporck: “He came to our house 
years ago in the early days of Fairchild. 
We were building a brick barbecue and 
were having problems. Bob proceeded 
to solve the problem and built the 
barbecue for us. He had an unbeliev­
able ability to understand a problem 
and resolve it.”

And Noyce was a brilliant manager. 
Fairchild, most believe, never fully re­
covered from his departure. Noyce liked 
to put all of the people who had input 
on a particular issue in a room and dis­
cuss all the pros and cons, then make a 
decision and implement it.

“You always felt you had your day in 
court with Bob Noyce. You always felt 
he was keenly interested in your point 
of view and took it into consideration in 
his decision making,” said Miller Bon­
ner, manager of communications at 
Sematech.

Noyce was also a humble man. While 
he gained fame and fortune, he never 
sought to promote himself. Instead, he 
remained a warm, modest and ap­
proachable person. Even during his last 
years at Intel, Noyce often answered his 
own phone.

Music catalyst
What caused the creative impulse that 

allowed Bob Noyce to invent the inte­
grated circuit? Apparently his love of 
music.

Bill Ford, a member of the Robert 
Noyce’s Madrigal Singers in 1959, 
remembers how Noyce spent a lot of his 
spare time at Shockley Laboratory mak­
ing transistors for an electronic organ he 
was building. Noyce used a time-con­
suming process for making the transis­
tors, including painting black wax over 
silicon with a tooth pick.

One evening, after a rehearsal, “Bob 
expressed his concern about the time re­
quired to make all the resistors needed
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Dr Robert Noyce
for the organ. He confided to me the 
idea that he could save time if he could 
combine functions and put two transis­
tors onto one chip...”

If Noyce had listened to his marketing 
and sales executives at Fairchild Semi­
conductor, that firm would never have 
exploited Noyce’s just invented inte­
grated circuit technology.

Donald Farina, who worked at Fair­
child at the time, said that when the 
company first introduced its first 
microelectronic circuit in 1960, the sales 
department strongly opposed the move, 
saying customers would never buy inte­
grated circuits designed by a semicon­
ductor company. “Only system design­
ers know how to design gates and flip­
flops,” Farina remembers one sales 
managers argument.

The sales department had its eyes set 
on the ‘Esaki diode’, which was fasci­
nating the electronics industry at the 
time. They asked Noyce to shelve the 
IC for the time being in favour of the 
Esaki diode.

“But Noyce rejected the majority 
view. He trusted his insight and stuck to 
his convictions that ICs must be Fair­

child’s future.”
Venture capitalist Tom Skornia 

remembers dealing with Noyce on sev­
eral investment issues. In the spring of 
1969, Skornia was busy helping put Ad­
vanced Micro Devices on its financial 
feet. He showed Noyce the business 
plan, and Noyce was immediately inter­
ested because he knew two of AMD’s 
key founders, Jerry Sanders and Ed 
Turney. They had been the two super 
gurus of Fairchild’s marketing and sales 
departments.

Because of their background, Noyce 
assumed the two were merely going to 
set up a chip distribution company. 
Then his eye caught the ‘Manufacturing 
Section’ of the business plan.

“You mean they’re actually going to 
try to make these things?” Skornia 
remembers Noyce saying in amazement.

Noyce did buy a small stake in AMD, 
and later told Skornia that “Sanders 
and his guys have done a good job.”

But Noyce also had the opportunity 
to invest in Apple computer, when his 
wife Ann Bowers brought him a venture 
capital proposal for Apple.

Noyce told his wife he wasn’t interest­
ed, as no one had yet shown the likeli­
hood of a significant market for per­
sonal computers.

Later Noyce often used the incident 
to state that “How can government be 
expected to make sound decisions when 
someone like me, with a lifetime in the 
electronics industry, is capable of mak­
ing such a mistake.”

Noyce was also the pioneer of a man­
agement style that has almost become 
standard in Silicon Valley. Where East 
Coast executives tend to separate them­
selves in their organisation, in plush of­
fices secured with huge mahogany 
doors, Noyce, along with Bill Hewlett 
and David Packard before him, set all 
of the previous management models 
aside and built on trust in his employees 
and their capabilities.

Noyce, as part of that style, was one 
of the pioneers of the ‘open office’ con­
cept, in which both upper and lower- 
level managers and their respective staff 
are separated only by five-foot cubicle 
divider walls. In Silicon Valley and 
around the world, this has become the 
standard in workplace design.

Now an unscalable divider wall has 
separated Noyce from our world, and 
Silicon Valley’s semiconductor industry 
has lost the pillars on which it was built. 
Life and the chip business will not be 
the same for it. ®

Have you looked at the Japan market recently?
Now, more than ever, there are profitable export 
opportunities for your products in Japan, 
in April this year, the Japanese Government unveiled a 
massive program designed to boost imports from 
around the world. Australia can supply many of the 
goods and services that Japanese customers want.
How JETRO can help.
The Japan External Trade organisation (JETRO) provides 
the information, assistance and introductions that 
Australian exporters need to sell into Japan.
jetro's central information base in Tokyo is linked to 
offices around the world, including Australia. That means 
we can quickly give business people the data they need, 
it includes a contact list of 20,000 Japanese importers, 
and the latest information on what's selling best in Japan. 
For more information on how JETRO can help you crack 
the Japan market, call your nearest jetro office.

JETRO SYDNEY
Level 19, Gateway 
1 Macquarie Place 
Sydney NSW 2000 
Tel (02) 241 1181
Fax (02) 251 7631

JETRO MELBOURNE
Standard Chartered 
House, 30 Collins St, 
Melbourne, vic 3000 
Tel (03) 654 4949 
Fax (03) 654 2962

JETRO PERTH
St Georges Court 
Building, 16 St 
Georges Terrace, 
Perth WA 6000 
Tel (09) 325 2809 
Fax (09) 325 2472

READER INFO NO. 7

3 Output 340 
WATT 

Power Supply
5V 45A, +12V 5A,-12V 5A MODEL: SM340AC1
UL recognised El 32182 
TUV licenced E0098411 
CSA certified LR83957-4 
Meets all major EMI Regs 
Fully Protected

SETEC

The high powered performer
Setec Pty. Ltd. 6 Holloway Drive, Bayswater, Vic. 3153 Australia 

Ph: 613 (03) 762 5777 Fax: 613 (03) 762 9197
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Digital Storage Scope 
HM205-3:
This truly innovative feature- 
packed scope provides digital 
storage capability with 20 MHz 
max. sampling rate — all at an in­
credibly low and unbeatable 
price. “High-tech” digital storage 
you can afford!

Graphic Printer 
HM8148:
A hardcopy of your stored screen 
display at the press of a button. 
In less than 15 seconds!
Use it also for automatic data ac­
quisition at programmable times 
or intervals. The intelligent firm­
ware provides automatic 
date/time and zoom function, 
min./max. interpretation, and 
linear interpolation.

Modular System 
HM8000:
A full range of space-saving, in­
terchangeable plug-ins — profes­
sional but low in cost!
Multimeter, function-, pulse-, sine 
wave generators, counter/timers, 
distortion-, milliohm-, LCR- 
meters, power supply... Plug 
them in as you need them — and 
save!



NEWS HIGHLIGHTS
GE MAKES PURER, BETTER CONDUCTING DIAMONDS

By combining two radically different 
approaches to diamond-making, GE 
scientists in New York have grown gem­
quality crystals with unexpected and 
previously unattainable physical proper­
ties - including the ability to function 
as by far the world’s best conductors of 
heat.

At room temperature, these ‘isotopi­
cally-pure’ crystals can conduct heat up 
to 50% more efficiently than natural 
diamond - the material that, until now, 

has reigned as the unchallenged heat­
transmission champion. Compared with 
copper, the crystals are 850% more effi­
cient at carrying away heat. In addition, 
they are 1000% more resistant to dam­
age from high-power lasers than natu­
rally mined diamonds.

Dr Walter L.Robb, GE senior vice 
president for corporate research and 
development, said “The secret to the 
unparalleled heat-transfer performance 
of these unique crystals is that they con­

tain almost none of the Carbon-13 iso­
tope that subtracts from natural dia­
mond’s heat-transfer properties.”

Diamonds consist basically of two iso­
topes of carbon, Carbon-12 and Car­
bon-13, the GE research director ex­
plained. The Carbon-13 is an impurity 
that slows heat transmission, even 
though it occurs in only small amounts 
in natural crystals. The best natural dia­
mond heat conductors are comprised of 
99% Carbon-12. In GE’s special crys­
tals, by contrast, the Carbon-12 concen­
tration exceeds 99.9%.

Dr Robb pointed out that the only 
way to produce these isotopically-pure 
crystals is by a proprietary two-step pro­
cess invented by GE scientists. It com­
bines the oldest method of diamond­
making - the high pressure process - 
with the newest - the chemical vapour 
deposition process, he added.

Sliced into thin heat sinks, the new 
diamond material promises to give 
manufacturers of telecommunications 
systems, computers, and integrated cir­
cuit chips a vastly improved way to shed 
heat. For example, it will provide a 
means for dissipating the large amounts 
of potentially damaging heat produced 
when integrated circuit chips are 
mounted densely together.

In addition, isotopically-pure diamond 
crystals are expected to open new de­
sign frontiers for manufacturers of high- 
power lasers, used in a range of applica­
tions from welding operations to drilling 
holes in tough superalloys. The crystals 
are much less susceptible to laser dam­
age than any other known transparent 
material - making them ideal for laser 
mirrors and windows.

The unexcelled performance of these 
isotopically-pure crystals came as a sur­
prise even to their inventors. A long-es­
tablished scientific theory regarding 
thermal conductivity predicted that, at 
best, these special gem-quality dia­
monds should be only fractionally better 
heat transmitters than natural diamonds 
at room temperature.

“It’s as if you went into a high-jump 
competition hoping to slightly beat the 
world’s record by going a few inches 
over eight feet - and came away with a 
high jump of 12 feet,” Dr Robb said.
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FIRMS SHOULD PREPARE FOR STAFF 
TRAINING, SAYS STOTTS COLLEGE EXPERT

The Training Guarantee Act went 
into operation on July 1 this year, and 
since then all Australian employers with 
a payroll over $200,000 pa must spend 
at least 1% of that figure on staff train­
ing (tax deductible) - or pay the same 
figure as a non-deductible tax levy. 
Firms in this position should therefore 
be setting up realistic training schemes, 
and preferably in conjunction with es­
tablished training organisations, accord­
ing to training consultant Margaret 
Campion of Australian-owned and oper­
ated Stott’s Correspondence College.

Established in Melbourne in 1884, 
Stott’s has branches in all states and 
overseas. It offers a wide range of some

UNSW RESEARCHER
WIHS IEEE AWARD

Professor Martin Green, recently 
elected to the Australian Academy of 
Science, has been further honoured with 
the William R.Cherry award by the US 
Institute of Electrical and Electronic 
Engineers (IEEE).

Professor Green, Head of the Univer­
sity of NSW Solar Photovoltaic Labora­
tory, received the award at the latest 
IEEE Photovoltaic Specialists Confer­
ence in Orlando, Florida, in June and is 
the first non-US citizen to receive it.

The award was instituted in honour of 
the late William Cherry, a US scientist 
who pioneered the use of photovoltaics 
on spacecraft and later for terrestrial 
purposes.

200 structured work-related courses, all 
studied in external or off-campus mode. 
Ms Campion points out that this makes 
the courses very flexible in terms of tim­
ing, and does not involve the cost or in­
convenience of sending employees off­
site to classes or seminars.

Stott’s also offers a course for com­
pany Education and Training Officers, 
and Ms Campion suggests that enrolling 
a suitable employee in this course is a 
sensible ‘first step’ by companies in set­
ting up a cost-effective training scheme. 
The College can be contacted by cir­
cling 203 on our Reader Service Cou­
pon, or at 140 Flinders Street, Mel­
bourne 3000; phone (03) 654 6211.

The award was nicely timed. At the 
IEEE conference, Professor Green and 
his ‘solar lab’ team announced that they 
had lifted the efficiency of a silicon 
solar cell to 24.2% in unconcentrated 
light - thus continuing the group’s 
world dominance of silicon solar cell ef­
ficiency for the past seven years.

The group also holds the record for 
space-borne silicon cells, 20.8%, al­
though ‘exotics’ such as gallium arsenide 
or indium phosphide cells - costing be­
tween 30 and 100 times as much as sili­
con cells - are attracing interest as high 
performance cells in spacecraft, where 
weight is a greater consideration than 
cost.

Professor Green said the William 
Cherry award was a tribute to the work 
of the whole photovoltaics group at 
UNSW.

IAEA TO VIEW 
AUSTRALIAN VIDEO LINK

The Australian Nuclear Science Tech­
nology Organisation (ANSTO) will, as a 
result of a request from the Interna­
tional Atomic Energy Agency (IAEA) 
in Vienna, demonstrate a new Austra­
lian-developed surveillance device for 
nuclear facilities.

The device consists of a remote unat­
tended video camera system at AN- 
STO’s Hifar reactor, which when alarm 
activated will transmit video pictures to 
receiving stations in Canberra and 
Vienna using ordinary telephone lines. 
The video transmissions may be initi­
ated from either the camera detection 
unit at ANSTO or from either receiving 
station.

The system selected for this demon­
stration is a Zone Intelligent Digital 
Video System developed in Australia, 
and marketed by Zone Technology of 
Rosehill NSW.

Patented in 39 countries, the Zone 
IDV system is an integrated security 
system based around a low cost micro­
processor-controlled video camera. Cir­
cuitry in the camera includes: 
frame/grab/store; analog-to-digital con­
version; four sector alarm panel; 
time/date/location image imprint; analog 
video sequencer; and a 9600bps crypto­
graphic modem.

CSA DEVELOPS
WARFARE SOFTWARE

Computer Sciences of Australia has 
developed a realtime software system 
that enables the Australian Army to use 
computers loaded on trucks to intercept 
and record radio messages transmitted 
by an aggressor.

The system, Communications Elec­
tronic Support Measures (Comms 
ESM), also pinpoints enemy transmit­
ters for targetting.

An essential part of the Army’s elec­
tronic warfare programme, Comms 
ESM runs on computers modified and 
strengthened to military standards and 
able to operate at temperatures ranging 
from -40° to +50°C.

CSA’s initial software contract with 
Sanders Associates, the prime contrac­
tor, was worth $1.6 million. A team of 
CSA software engineers worked on the 
project in the United States and Austra­
lia, after having cooperated with Sand­
ers on a project definition study. The 
Army has since awarded CSA a con­
tract to maintain the Comms ESM soft­
ware.
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NEWS HIGHLIGHTS

WINNER OF ICOM
R-9000 RECEIVER

The lucky Electronics Australia 
subscriber to win our Subscription 
Promotion for March-June 1990 was 
Mr C.Merrell, of Mt Waverley in 
Melbourne. Mr Merrell is now the 
delighted owner of a fantastic Icom 
IC-9000 top-of-the-line communica­
tions receiver, as reviewed by our 
editor in the March 1990 issue, and 
valued at $7700.

Pictured is Mr Merrell (centre) 
being presented with his R9000 by 
Mr Kiyoshi Fukushima, managing 
director of Icom Australia, watched 
by EA’s Melbourne representative 
Nikki Roche.

VDO DEVELOPS ACTIVE 
SUSPENSION SYSTEM

Melbourne-based electronic compo­
nent manufacturer VDO has developed 
an active suspension system it claims 
will offer drivers greater safety, a better 
ride and improved vehicle performance.

The VDO system combines electroni­
cally regulated variable suspension and 
integrated levelling operations, and is 
claimed to provide safe, comfortable 
motoring - even at high speeds.

Conventional suspension systems can 
never be anything but a compromise be­
cause their characteristics cannot be alt­
ered while driving. But the VDO elec­
tronic ride control system uses a num­
ber of sensors to detect changes in the 
dynamic state of a vehicle. The sensors 
continuously monitor speed, accelera­
tion and steering angle so the suspen­
sion can adapt immediately to any 

changes in the driving situation.
For example, acceleration sensors 

record car body response to uneven 
road surfaces and tune the damping 
forces to road conditions.

The second phase of the system is an 
integrated levelling control operation 
which also uses sensors to monitor 
throttle valve angle, brake pressure and 
speed.

If the electronics module detecting 
normal forces are exceeded when a 
vehicle begins to go around a curve, the 
valves on the shock absorbers immedi­
ately shift the suspension to a stiffer 
position. The switch from ‘soft’ to 
‘hard’, required for the sake of stability, 
occurs within 20 to 30 milliseconds.

At relatively high speeds, say over 
lOOkph, the levelling control automati­
cally lowers the vehicle body by 30 to 
40mm. This action improves the vehic­
le’s centre of gravity and drops the drag 
co-efficient considerably.

SUCCESS FOR AUST.
DEVELOPED DNA 
'FINGERPRINT' ANALYSER

The technique of DNA ‘fingerprint­
ing’ is now established throughout the 
world as a forensic tool for identifying 
rapists and murderers, from small quan­
tities of skin, hair or body fluids. It is 
also used for providing evidence in pa­
ternity disputes, for genetic diagnosis 
and to establish racial origins. However 
the technique has been criticised be­
cause the images produced are blurry, 
complex and difficult to analyse reliably 
with even a trained eye.

But a PC-based system which can cap­
ture and analyse such images quickly 
and accurately has now been developed 
by Australian firm Forensic Science. 
Technology International (FSTI), part 
of the Vision Systems Group based at 
Adelaide’s Technology Park, in South 
Australia.

The FSTI ‘Tracktel’ system uses a 
high-resolution video camera to capture 
an image of the electrophoresis plate on 
which the DNA ‘fingerprint’ appears. 
Software running on a PC then analyses 
the image and stores its results in a 
database for comparison. A system 
costs around $40,000, making it suitable 
for both forensic research laboratories 
and hospital pathology labs.

FSTI has installed Tracktel systems in 
most capital cities, and is in the process 
of establishing international markets for 
the system. Currently there do not ap­
pear to be any major competitors.
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ANSTO PROTEIN MONITOR 
SOLD TO UNI OF TEXAS

The first commercial Total Body Pro­
tein Monitor (TBPM) built by the Aus­
tralian Nuclear Science Technology Or­
ganisation (ANSTO) is being delivered 
to the University of Texas. It cost 
$200,000 and will be used in the study 
of obese patients.

The TBPM was developed by 
ANSTO and its commercial partner, 
Canberra Industries, and built in AN- 
STO’s workshops at Lucas Heights fol­
lowing work undertaken with a proto­
type machine now installed at the Royal 
North Shore Hospital, Sydney.

“The TBPM is designed specificially 
to detect the level of nitrogen in the 
body,” Dr Barry Allen, the project 
manager said.

We know that the presence or lack of 
nitrogen is an indicator of healthy tis­
sue. The scans we make with the TBPM 
can assist physicians in locating diseased

NEWS BRIEFS
• Plessey Semiconductors has become a part of GEC Components, and is 
now based at 2 Giffnock Avenue, North Ryde, 2113. The new phone number is 
(02) 887 6222, fax (02) 805 0272. The division’s product range has been ex­
panded, and now includes Inmos transputers and SGS Thomson semiconductors.
• The new head of Australian operations for Philips Industries is Mr Just 
Veeneklaas, who was designated to become managing director on September 1. 
Mr Veeneklaas will also become chairman in January 1991, upon the planned re­
tirement of Mr MacLaine Pont.
• Test instrument and computer maker Hewlett-Packard Australia has opened 
a new ‘state of the art’ sales office in the Melbourne suburb of Abbotsford. The 
new office features include ISDN networking, service access floors and a 100- 
seat auditorium.
• US-based diode and rectifier maker BKC International Electronics has ap­
pointed Crusader Electronic Components as its exclusive agent in Australia and 
New Zealand. BKC is the world’s largest manufacturer of germanium diodes, and 
also makes silicon switching, zener and Schottky diodes.
• NEC Australia has a new managing director: Mr Aiji Harada, who replaces Mr 
Theo Sugihara. Mr Harada has been vice president of NEC America since 1987, 
and is an acknowledged authority on microwave communication systems.
• The high power switching power supplies of Santa Monica-based Pioneer 
Magnetics Inc. are now available from Amtex Electronics, which has been ap-. 
pointed the firm’s exclusive Australian distributor. Pioneer holds over 40 patents 
for switching power supplies, and its ‘International’ line includes modes with rat­
ings from 250W to 2kW.
• Mr Clive Muir has been appointed Victorian state manager for Acme Electron­
ics a division of Hardie Technologies. Mr Muir has held senior management posi­
tions with GMH, Siemens and ANZ Banking Group.
• Latest company to join the Australian Government's Partnerships for Develop­
ment Program is Fujitsu Limited, said to be Japan’s largest computer and com­
munications equipment maker. Over the next seven years the firm has undertaken 
to spend $117 million in local R&D, and to achieve more than $500 million in 
export sales.
• IREECON '91 will be held at the Sydney Convention Centre, Darling Harbour 
from September 17-20, 1991. The IREE is offering a sliding scale discount for 
exhibitors who book before May 8: enquiries to (02) 327 4822.
• Mr M.Keskin has been appointed digital product manager for Sydney-based 
RF Devices which is to manufacture switch-made power supplies under licence 
to Powertran of the UK.

or unhealthy organs, he said.
“The machine at Royal North Short 

has also been used to assess the post­
operative progress of patients and some 
very interesting research on cystic fibro­
sis, a disease which kills many of its vic­
tims. Protein retention in HIV-positive 
patients has also been carried out.”

“ANSTO designed the table and 
hardware for the machine and Canberra 
Industries provided the computer equip­
ment. The software to run the machine 
was developed by computer scientists at 
Lucas Heights,” added Dr Allen. ®
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When I Think Batk...
by Neville Williams

From sparks and arcs to solid state - part 1
By present-day standards, wireless telegraphy signals at the turn of the century could be fairly 
described as comprising little more than packaged man-made electrical noise. A further 10-15 
years of development was necessary before wireless telephony became really practicable, with 
wireless waves able to convey directly the sound of voice and music.

It would need far more space than is 
available here to acknowledge the con­
tributions that many scientists and in­
ventors made, over the years, to the 
dawning comprehension of electrical 
phenomena and to the ultimate ability 
to communicate over a distance by elec­
trical signals.

Historically, however, landline teleg­
raphy became a reality, around 1840, 
due largely to the work of Samuel Fin­
ley Breese Morse, better known for the 
telegraphic code that bears his name. 
Landline telephony - the ‘speaking 
telephone’ - followed in 1876, thanks 
mainly to Alexander Graham Bell.

‘Wireless’ communication, in turn, 
owes much to a landmark experiment 
performed by the German physicist 
Heinrich Hertz in 1888 at the Karlsruhe 
Polytechnic. Ironically, Hertz did not 
have communication in mind at the 
time. Rather, as a dedicated academic 
and at the suggestion of the famous 
Hermann Helmholtz, he was seeking to 
verify the existance and behaviour of 
electromagnetic waves. Said to resemble 
light waves, they had been predicted by 
the brilliant mathematician Professor 
James Clerk Maxwell 25 years earlier.

An old-style artist’s drawing in The 
Electronic Revolution (S. Handel, Peli­
can, 1967) depicts Hertz at a laboratory 
table using a hand driven magneto-like 
generator to create a sequence of dis­
charges across a spark-gap separating 
two vertical metal rods, each one sur­
mounted by a metal ring 30cm or so in 
diameter.

On another bench, at the far end of 
the laboratory is a similar rod and ring 
with a minute gap at the top. Each time 
a discharge was produced at the source, 
a spark occurred at the distant spark 
gap, suggesting that electromagnetic 

wave energy was indeed being gener­
ated and radiated, as predicted, from 
the source to the distant receptor.

Without setting too much store by the 
drawing, it has always intrigued me 
that, with intuitively assembled equip­
ment, the energy level created and in­
tercepted by Hertz was sufficient to pro­
duce a plainly visible spark.

In other days, as an amateur radio 
operator, I did my share of electronic 
‘plumbing’, building UHF transmitters 
and receivers with tubular metal Lecher 
lines - but they were cut to very pre­
cise lengths, calculated by time-proven 
formulas. And, at the end of the day, I 
had access to signal detection equip­
ment far more sensitive than a spark 
gap in an open loop!
Skill plus good luck

How Hertz arrived at the shape and 
dimensions for his historic spark ‘trans­
mitter’ and ‘receiver’ is open to specula­
tion but, in his recent article in EA on 
‘Syntony and Spark’, Peter Jensen sug­
gests that it was by a combination of 
undoubted scientific skill and sheer 
good luck.

Hertz’ laboratory ‘transmissions’ have 
been variously reported as being on a 
wavelength between about one metre 
and a couple of centimetres. This would 
put them in the frequency range 300 to 
15,000MHz, where they would indeed 
have behaved more like light waves 
than a signal of signficantly greater 
wavelength or lower frequency.

Moreover, by using a transmitter and 
a receptor of comparable physical di­
mensions, he would more likely have 
satisfied the need for a common reso­
nant frequency - a requirement that 
was not formally demonstrated and 
documented until 1894, by Sir Oliver 

Lodge. Lodge referred to it as ‘synto­
ny’, a term that has long since been dis­
placed by ‘resonance’ or ‘tuning’.

Curiously, research into wireless com­
munication was not universally ap­
plauded by the scientific establishment 
of the day - as evidenced by the reac­
tion of Lord Kelvin, who reportedly 
once remarked: “Wireless is all very 
well but I’d rather send a message by a 
boy on a pony!”

David Edward Hughes was an early 
victim of just such scientific scepticism. 
Born in London in 1831, he was raised 
in Virginia and became professor of 
music at Bardstown College, Kentucky. 
Fascinated by electrical communication, 
however, he is credited with having de­
veloped a telegraph printer in 1854-5 
and a special microphone some years 
later.

In 1879, back in London and nine 
years ahead of Hertz, he set out to in­
vestigate what he described as the ‘aeri­
al’ transmission of electromagnetic 
waves. Using simple handyman materi­
als, he set up a primitive spark transmit­
ter in one room of his home in Portland 
St, which was pulsed on and off auto­
matically by a clockwork-driven switch.

What he used as a receiver is unclear, 
other than that it was apparently con­
trived around some sort of coherer, plus 
a transducer of his own design. In fact, 
the combination worked so well that it 
sensed the transmitter pulses, not just 
inside the house, but in the street out­
side over a distance of some 500 metres.

Encouraged by the results, Professor 
Hughes demonstrated them to the Presi­
dent of the Royal Society - of which he 
was a fellow - a Mr Spottiswood and to 
two secretaries, Professors Huxley and 
Sir George Stokes, in early 1880. While

46 ELECTRONICS Australia, October 1990



seemingly impressed, they nevertheless 
refused to recommend an official pre­
sentation to the Society, on the grounds 
that what they had seen could have 
been due to ordinary magnetic induc­
tion: a captive magnetic field from one 
conductor inducing current in another 
conductor close by. They would simply 
not accept the notion of electromagnetic 
energy being launched, wave-like, into 
space.

Hughes was so discouraged by their 
rejection that he refused even to write a 
paper for the Society detailing his work, 
and it might have remained unknown 
had it not been for Sir William 
Crookes.

Age of wireless
Notable amongst other things for his 

pioneering work in the area of cathode­
ray and X-ray tubes, Crookes was one 
establishment figure who foresaw the 
possibility of a totally new method of 
communication using Hughes’ ‘aerial’ 
waves, or what later came to be known 
as ‘Hertzian’ waves. Other historic fig­
ures who clearly had a similar vision, in-

Left: One of Hertz’s 
early transmitting 
setups, with what 
amounts to a 
vertical dipole about 
300mm long in a 
parabolic reflector.

eluding:
• Aleksandr Popov, the Russian pio­

neer, who mentioned the possibility 
of wireless telegraphy in his notes, 
even though he was primarily con­
cerned with researching* electrical 
storm phenomena.

• Mahlon Loomis, who was granted 
what may well qualify as the first US 
patent for ‘aerial telegraphy’ in July 
1872, with a practical demonstration 
following in 1886.

• Professor Amos E.Tolbear of Tufts 
College, who sent and received elec­
tric impulses using gilt kites tethered 
by metal wires, as described in a 
Scientfic American supplement dated 
December 11, 1896.

• Nicola Tesla, a Croation scientist 
who emigrated to the USA and 
looked beyond mere communication 
in a book published in 1904, to 
‘education of the masses’ (by wire­
less) in uncivilised countries.

• Sir Oliver Lodge, who in Britain 
closely studied the work of Hertz and 
devised a practical receiver and inker 

Above: Hertz’s receiver was a simple loop antenna with a 
tiny spark gap, viewed via a microscope.

to receive and display Hertzian sig­
nals.

• Alan Campbell-Swinton, an early TV 
visionary, who commended the inno­
vative young emigrant Marconi to 
William Preece, Chief of the Engi­
neering Department of the British 
Post Office.

• Sir William Preece, who had long 
been seeing better means of warn­
ing lightships and lighthouses of im­
pending storms. He subsequently 
gave ‘warm’ official support to Mar­
coni.

• Sir Henry Jackson, belatedly credited 
with introducing wireless signalling 
between ships of the British Navy - 
under a predictable veil of secrecy! 
There were many others, but Gu­

glielmo Marconi proved, far and away, 
to be the dominating figure in the his­
tory of wireless communication. Born in 
Italy in 1874 of Italian/Irish parents, he 
emigrated to London in 1896 and began 
immediately to pursue his youthful com­
mittment to the technology.

Although not academically qualified, 
he was an outstanding innovator and 
entrepreneur, with the ability and the 
will to develop and apply his own and 
other people’s ideas to projects for 
which most others were limited to con­
jecture.

With the backing of Sir William 
Preece, he installed a functional trans­
mitter on the Isle of Wight in 1897, at 
Bournemouth/Poole in 1898 and, in that 
same year reported by wireless the re­
sults of the Kingstown regatta.
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WHEN I THINK BACK
In 1889, the life-saving potential of 

his equipment was demonstrated in the 
Elba and Goodwin Sands disasters; he 
also reported the America Cup race and 
gave demonstrations to the Royal Navy 
and the US Navy and Army.

1900 saw the formation of the Mar­
coni International Marine Communica­
tions Co, and the construction of a 
wireless station at Poldhu in Cornwall - 
preparatory to his successful attempt in 
the following year to bridge the Atlantic 
by wireless. In this, Marconi was as­
sisted by Professor Ambrose Fleming 
and George Stevens Kemp, a one-time 
petty officer of the Royal Navy and per­
sonal assistant to William Preece.

Trial and error
The evolution of wireless components 

and technology during these formative 
years was very much a process of trial 
and error; of pursuing ideas and 
hunches to see if they worked, with the 
explanatory theory emerging later. The 
development of the ‘coherer’ was a case 
in point.

In 1835, a scientist named Munk, 
about whom little else is known, ob­
served that the electrical resistance of a 
small pile of metal filings was mysteri­
ously reduced by the discharge nearby 
of a Leyden jar — an early form of ca­
pacitor.

It seemed a pointless bit of scientific 
trivia until Professor Edouard Branly, 
of the Catholic University in Paris, 
poured some filings into a glass tube ac­
cessed by two separate contact wires 
and noted that the particles would 
clump together or ‘cohere’ if exposed to 
a pulse of RF energy. In the process, 
Munk’s pointless pile of metal filings 
had been transformed into a possible

Fig.1: An early Marconi receiver, 
using his sealed coherer with a 
parallel battery /relay circuit.

Fig.2: A Morse inker and key, as depicted in E.H. Jolley’s 
‘Telecommunications’ (1962). Experienced operators commonly ignored the 
tape, writing down the message directly from the clicks from the actuating 
relay.

‘detector’ of wireless waves - a term 
which, in those days, had a different 
connotation from present usage.

In a wireless telegraph receiver, the 
coherer would be so connected to the 
signal collecting components that incom­
ing RF pulses would be applied across 
the two connecting wires. As well, a 
battery and a galvanometer or other 
current sensing devices would also be 
connected across the coherer (See Fig.l, 
also the panel on page 37 of EA 
November 1989).

In the standby condition, awaiting an 
incoming signal, the particles would be 
loose in the container; their resistance 
would be relatively high and the galva­
nometer deflection quite small. With 
the arrival of an RF signal pulse, the 
particles would clump together or co­
here; their effective resistance would be 
lowered and the galvanometer would 
register a significantly higher reading.

In short, the coherer did not operate 
as a rectifier/detector in the present-day 
sense of the term but, rather, as a signal 
sensitive switch or resistor - able to 
control the current through an external 
indicating circuit. As such, it could initi­
ate a reading on a galvanometer in the 
presence of a signal, cause an audible 
click in a pair of headphones or operate 
a relay controlling a Morse code inked- 
paper recorder (Fig.2).

In its simplest form, the coherer 
needed to be tapped immediately after­
wards, to de-cohere the particles and 
prepare the receiver for the next pulse 
- a tedious procedure which Branly, 
Lodge, Popov and Marconi obviated 
more or less independently by providing 
their coherers with an automatic, mag­
netically operated self-tapper.

It didn’t take them long to realise 
that the self-tapper could, as easily, 
take the form of an electric buzzer or 
bell, serving both to vibrate the parti­
cles and to produce a recognisable 
sound with each RF signal pulse.

Try it and see
The question naturally arose as to the 

optimum size and shape of a coherer, 
the choice of contact wires and the 
quantity and nature of the filings. It was 
a question which obviously called for a 
practical approach: discovering by trial 
and error what worked best.

Typically, Marconi started out with 
what is described as: ‘a large-size tubu­
lar bottle from which extended two 
rods, terminated inside the bottle on 
two discs, very close together. Between 
them could be seen bright filings or 
metal particles’.-He experimented with 
copper, iron, brass and zinc, but finally 
ended up with a mix of 95% nickel and 
5% silver. The ‘bottle’ was progressively 
reduced in size to a short piece of glass 
tube, with the leads inserted in a way 
that allowed the device to be evacuated 
and sealed (Fig.l).

Fitted with an automatic de-coherer, 
Marconi’s miniature coherer worked so 
well that any uncertainty he might have 
had about the merit of his experiments 
vanished. To quote from his notes:

Every time I sent a train of electric 
waves, the clapper touched the tube and 
so restored the detector at once to its 
pristine state of sensibility. It was pre­
cisely at this moment that I thought for 
the first time of transmitting telegraphic 
signals and of substituting a Morse ma­
chine for the voltmeter.

While the coherer was probably the 
most widely used device in the 1890s for 
sensing the presence of RF signals, 
strenuous efforts were made to develop 
alternative types of signal detector, 
partly to avoid patent licensing fees and 
partly in a search for improved sensi­
tivity and reliability. One such was Mar­
coni’s own magnetic detector. (See EA 
for November/December 1989).

The detection of incoming signals 
was, of course, an essential aspect of 
early wireless communication but, 
rather than pursue the subject in what is
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Fig.3: An early Marconi spark 
transmitter. The Morse key was in 
series with the battery.
essentially a survey of transmitting tech­
niques, it may be better to devote a 
separate article to receivers generally 
and detectors in particular.
Structured noise

Fig.3 illustrates the basic transmitter 
technology which Marconi inherited in­
formally from Professor Righi of Bolo­
gna University and took with him to 
Britain in 1896. Central to it was a 
spark coil with separate primary and 
secondary windings - a version of what 
we might these days describe as an elec­
tric buzzer.

When the unit was activated by de­
pressing a Morse key in the battery cir­
cuit, current would flow through the 
primary winding of the spark coil, 
magnetising the iron core and attracting 
to it a spring-mounted vane. In moving 
towards the core, however, the vane 
would open a pair of contacts and inter­
rupt the magnetising current, allowing it 
to flip back to its original position.

In moving to and fro - ‘buzzing' or 
‘trembling’ - the vane would thus make 
and break the current through the pri­
mary winding, causing a rapid sequen­
tial build-up and collapse of the mag­

Fig.4: A buzzer type telegraphy transmitter. Pulses from the induction coil 
initiate bursts of oscillation in the aerial system.

netic field. This, in turn, would induce a 
corresponding sequence of high voltage 
pulses, or spikes, across a secondary 
winding wound with a large number of 
turns of fine gauge wire.

One side of the secondary winding is 
shown connected to earth, the other to 
a vertical rod supporting a metal plate. 
Between the connections are two metal 
balls, normally supported on threaded 
metal rods and capable of being ad­
justed so that the gap between them can 
be made small enough for a spark to 
occur with each high voltage pulse.

In principle, the device is reminiscent 
of the traditional Kettering ignition sys­
tem fitted to motor vehicles. And just 
as ignition systems, in the days before 
noise suppression, created a lot of inter­
ference or ‘hash’ in radio receivers, so 
did spark transmitters, as in Fig.3, radi­
ate a train of noise pulses.

As a rule, the buzzer or trembler was 
adjusted to operate at a make/break 
rate of a few hundred per second so 
that the signal, as heard, sounded like a 
continuous buzz rather than a series of 
plops.

In modern terms, it was a broad spec­
trum noise signal, much like that from 
any other piece of unsuppressed, spark- 
prone electrical equipment.
Aerial, earth, tuning

In the earliest transmitters or Hertz 
style ‘oscillators’, the spark gap was 
connected to bench-top metal rods ter­
minated by rings or discs. Because of 
their modest dimensions and their rela­
tively small mutual inductance and ca­
pacitance, they tended to be broadly 
resonant at some quite high frequency, 
thereby reinforcing the signal in that 
part of the spectrum; hence the earlier 
observation about the signals created by 
Hertz.

Subsequently, Marconi, Popov and 

others discovered that the effective 
range of the signals could be increased 
by connecting the rods respectively to 
earth and to a length of wire supported 
in space. In fact, the rods and discs 
could then be dispensed with. The same 
appeared to be true for receivers.

Although the reasons were only 
vaguely understood at the time, the 
aerial/earth arrangement was favouring 
the transmission and reception of signal 
components of greater wavelength or 
lower frequency, and with inherently 
different propagation characteristics. It 
was at this point that Sir Oliver Lodge 
intervened by rationalising inductance, 
capacitance and frequency and the need 
for deliberate ‘syntonising’ or tuning.

Up to about this time, Marconi had 
been concentrating on winning accept­
ance for wireless communication by 
relying mainly on brute force: i.e., by 
progressively increasing transmitter 
power.

In the process, another problem had 
emerged, namely that of mutual inter­
ference between separate wireless sys­
tems. An otherwise successful presenta­
tion by Marconi to the US Navy was 
discredited when he was unable to 
demonstrate independent communica­
tion between more than two stations at 
any one time.

1901 was a landmark year for Marconi 
in that he bridged the Atlantic with a 
wireless telegraph signal and patented a 
tuning system applicable to both trans­
mitters and receivers - his famous pat­
ent No. 7777.

The patent attracted criticism that he 
had simply poached the ideas of Sir Oli­
ver Lodge. In all fairness, however, 
while Lodge had spelt out the principles 
of syntony, it was Marconi who trans­
lated them into practice by resonating 
the coupling and antenna circuits of 
each transmitter to a particular frequen­
cy, and arranging for receivers to be in­
dividually tunable. Others adopted a 
broadly similar approach as a matter of 
necessitv.

Admiralty Handbook
Surprisingly, my 1931 copy of the Ad­

miralty Handbook contains helpful sec­
tions on spark and arc transmitters, 
along with the observation that such 
transmitters were still carried by some 
RN vessels as emergency communica­
tions equipment. At the time, a ‘broad' 
distress signal was seen as a possible ad­
vantage, being more likely to be over­
heard by chance on nearby receivers.

Fig.4 shows their diagram for a con­
temporary low power spark transmitter, 
complete with aerial and earth and a
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I THINK BACK

tunable RF output coupling transform­
er. Fig.5 depicts the pulse generated 
across the secondary by the collapsing 
magnetic field.

According to the explanatory text, the 
moving vane or armature is typically a 
piece of soft iron attached to the end of 
a flat spring, with a screw adjustment 
for tension. Travel is normally about 
1/16" or 1.5mm. Platinum contacts on 
the rear face provide the necessary 
make-and-break circuit. A capacitor 
across the make/break and key contacts 
minimises spark corrosion and rein­
forces the inductive behaviour of the in­
duction coil. Variable resistors in the 
supply line allow the DC input to be ad­
justed as/if necessary.

In operation, the high voltage pulse 
generated across the secondary charges 
capacitor C. As the pulse approaches its 
natural peak, the spark gap breaks 
down, causing C to discharge through 
the associated inductor, thereby creating 
a new, reverse magnetic field.

At this point, due to ‘flywheel’ action, 
the total output circuit generates a 
damped oscillatory wavetrain at its 
natural resonant frequency which, 
presumably, has been adjusted to the 
intended figure. The duration of the 
wavetrain following each pulse depends 
on the merit or Q-factor of the tuned 
system and is limited, amongst other 
things, by the amount of oscillatory 
energy absorbed by and radiated from 
the antenna.

In short, the effect of a properly de­
signed resonant output coupling circuit

Fig.6: The basic circuit of an AC sourced spark transmitter. The design of 
such a circuit involved detailed design considerations...

is to concentrate the energy from a se­
quence of broad spectrum pulses into 
damped RF wavetrains of one nominal 
frequency. According to the Admiraly 
Handbook the repetition rate is typi­
cally in the range 250-1000 per second, 
which therefore becomes the basic 
‘pitch’ or tone of the transmission - in 
effect, its modulation.

However, because the pulses are com­
pletely separate and of random phase as 
RF signals, the transmission as a whole 
has widely dispersed sidebands charac­
teristic of grossly overmodulated AM 
plus random FM - being therefore still 
a very ‘broad’ signal, as mentioned ear­
lier.

Other approaches
Literature of the period mentions 

variations from the above arrangement, 
the Admiralty Handbook referring in 

particular to the ‘attracted armature’ 
buzzer using a common primary winding 
to drive the armature and energise the 
resonant output circuit. It is said to 
have provided a cleaner, if lower-pow­
ered RF signal, suitable for setting up 
contemporary direction-finding equip­
ment.

A still further approach was the so- 
called ‘motor-driven’ buzzer, in which 
the make and break function was pro­
vided by metal fingers riding on the sur­
face of a spinning disc carrying alternate 
conducting and insulating segments. The 
induction coil is quite separate from the 
drive motor and an energising spike oc­
curs each time a conductive strip breaks 
contact with a stationary metal fingpr.

For higher power transmitters, and 
certainly for anything above the half­
kilowatt level, the most practical ap­
proach, according to the Handbook, 
was to use an AC supply source which 
could be stepped up to the requisite 
high voltage by means of a suitable 
transformer. With sufficient step-up, it 
is possible to achieve and store a high 
level of charge in a condenser (capaci­
tor) which may be restricted in capaci­
tance by the resonance requirements of 
the RF output system.

The primary supply might be derived 
directly from the AC mains or from a 
motor/alternator combination. In the 
latter case, a higher supply frequency 
could usually be arranged, thereby 
providing a higher wavetrain repetition 
rate.

The basic circuit shown in Fig.6 looks 
much simpler than it really is and, in 
the Admiralty Handbook, provides the 
starting point for an examination of the 
role and choice of the various compo­
nents more detailed than can be re­
peated here. Look it up if you have the
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Fig.7: Illustrating the primary and secondary waveforms in an AC sourced 
transmitter with the gap set to break down, once per half-cycle, at something 
over 10 kilovolts.
opportunity, and you will gain a better 
appreciation of what Ambrose Fleming 
had to wrestle with in the construction 
of Marconi’s Poldhu trans-Atlantic 
transmitter around the turn of the cen­
tury.

Fig.7, from the Admiralty Handbook, 
illustrates the primary and secondary 
waveforms in a typical AC sourced 
transmitter, so adjusted that the spark 
gap breaks down just before the peak of 
each successive half-cycle.

Powered by a high frequency alterna­
tor, this would present an acceptable 
output signal but, operating directly 
from 50-60Hz AC mains, the pulse 
repetition rate would be less than opti­
mum in terms both of average signal 
power and pitch, as heard.

To overcome the problem, at least in 
part, a non-synchronous rotating spark 
gap was commonly used, as in Fig.8. It 
involved a spinning disc with peripheral 
spark gaps, so adjusted that they would 
break down at a voltage well below the 
peak value of the AC input waveform.

By adjusting the speed of the disc, 
two or more discharges could take place 
within any one half-cycle of AC input 
(Fig.9) each spark being quickly 
quenched by the rapid relative move­
ment of the gap components and of the 
surrounding air particles.

Inevitably, however, some wavetrains 
would fail to materialise when they 
coincided with the zero crossing region 
of the AC waveform. Use of an asyn­
chronous gap, therefore, ensured a 
more audible, higher-pitched tone but 
also resulted in a broader, rougher sig­
nal by reason of the irregular timing of 
the wavetrains.

In short, while wireless telegraphy 
met the need for basic - and especially 
maritime - communication, the tech­
nology to this point in its development 

was relatively ‘rough and ready’ com­
pared with the precision that was later 
to characterise electronic equipment.

It relied heavily on electro-mechanical 
disciplines, and on progress by trial-and- 
error, rather than on systematically ap­
plied research. Transmissions were un- 
precise and ‘broad’ in terms of the fre­
quency domain, and were intercepted 
by receivers grossly deficient in reliabil­
ity, gain and selectivity.

Fig.8: A rotating, asynchronous spark gap could raise the pitch of a 
mains-sourced telegraphy transmission - but with added ‘roughness’.

Fig.9: The effect of using a rotating spark gap in a mains sourced transmitter. 
There are two or more more wavetrains per half-cycle, giving a higher pitched 
tone but ‘rough’ because of less even spacing.

Despite this, professional operators 
developed amazing skill in using the 
medium, as was highlighted by an epi­
sode in the Living History series on 
ABC radio entitled ‘Bright Sparks’.

Shipboard operators prior to and dur­
ing World War I got to recognise other 
ships and stations from the sound of 
their transmitter. Individual operators 
were recognised by their ‘fist’ - their 
‘rhythm’ in using the sending key. Mari­
time operators told how they could 
make an educated guess at the national­
ity of unfamiliar transmissions by Ger­
man, Swedish, Norwegian, French, Ital­
ian and Egyptian operators, who uncon­
sciously reflected their training in their 
operating style. Even the movement of 
distant ships could sometimes be de­
duced because their signals varied in a 
pattern that could be identified with 
known shipping routes.

In due course, the technology behind 
wireless telegraphy underwent a major 
revolution, partly because of the refine­
ments which became necessary to ac­
commodate wireless telephony, and 
partly because of the changes which 
spontaneously followed the adoption of 
thermionic valves. This will form the 
topic for next month’s article. ®
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Bringing the world inside
Here is the first of a series of segments designed to introduce the new shortwave radio listener 
to the joys of this pastime, and help them in becoming active.

The 'world outside' can be brought 
inside, right into your own home through 
shortwave listening. Gone are the days of 
jamming, deliberate interference and 
difficulties in reception, and shortwave 
listeners are now tuning to broadcasts 
using powers of half a million or a million 
watts, so that clarity of signals are assured. 
There are many voices clamouring to be 
heard on your shortwave radio.

The newcomer to shortwave will find 
that today's receiver no longer has the old 
analog dial, when the figures of 6, 7, 8, 9, 
10MHz and other such printed material on 
the dial added to his confusion when 
looking for stations. Modern receivers use 
keypad operation, similar to a keypad 
telephone and if it has no keypad, 
generally it has a digital display which 
shows on the screen the frequency to 
which you are tuned, and once you know 
the frequency of a station and the time of 
its operation, it is a certainty to be heard, 
depending of course, on propagation and 
reception conditions.

Apart from knowing the right frequency, 
the only other possible problem is the 
time. Universally now stations use UTC 
(Universal Time Co-ordinated) which is the 
same as Greenwich Mean Time and based 
on the meridian through London. 
Therefore using a 24 hour clock system, 
the first two figures indicate the hours, and 
the second two the minutes.

Listeners in the eastern part of Australia 
during Standard Time find that their time is 
10 hours ahead of UTC, so that when it is 
3.00am UTC, or British Standard Time, in 
Sydney it is 1.00pm. And after midnight 
we move into the next day, though the 
time in the rest of the world to the west of 
us remains the previous day, so that at 
1.00am in Sydney, it is 1500UTC, and it is 
not till we reach 10.00am in Sydney that 
the 'shortwave day' changes and in UTC 
the day becomes the same day as it is in 
Sydney.

Therefore if you tune in at 9.00am 
Sydney time it is 23OOUTC the previous 
day, and when you are listening at 
11.00am Sydney time it is 0100UTC, or 
1.00am on the UTC clock.

Almost all international stations keep 

their schedules on UTC. Some countries 
which relay internal domestic radio 
services alter the broadcast times of 
transmission when they move to Daylight 
Time. That is, in the Northern Hemisphere 
from the last Sunday in March to the last 
Sunday in September, countries are on 
daylight time and Turkey, Israel, Finland 
and other countries are heard one hour 
earlier. As we move into daylight time in 
our summer, the Northern Hemisphere 
returns to standard time and these 
countries are heard one hour later.
Frequency usage

Shortwave stations are confined to areas 
of the spectrum known as bands. In the 
old days these were referred to as 'metre' 
bands (being the wavelength of the 
station), but present usage is to use 
kilohertz. This is the same as the old 
'kilocycles' which is the frequency of the 
station.

The present frequency ranges used by 
international broadcasters are as follows:

AROUND THE WORLD

AUSTRALIA: The Australian Time and Frequency Station VNG which is operating on 5, 
10 and 15MHz for 24 hours a day has advised that they will be standing by on the 
frequency for 9, 10 and 11 minutes and 46-51 minutes of each hour, to allow reception 
of broadcasts from WWV and WWVH. In the South Pacific VNG has dominated the 
frequency, which has resulted in listeners being unable to get the propagation prediction 
and other information from the WWV, Fort Collins, Colorado transmissions.
GUAM: The popular KTWR 'Pacific DX Magazine' which has been broadcast for many 
years with Bill Dimmick is coming to an end, as Bill and his family are moving to Trans 
World Radio in Swaziland. It is planned to produce a programme from TWR Swaziland 
which could later be played on KTWR Guam.
ISRAEL: Israel Radio has recently celebrated its 40th anniversary. The broadcast to 
Australia 0400-0415 in English is followed by a 15-minute programme in French and 
these are both carried on 17630kHz for this area. The additional channels are 9435, 
11605 and 15640kHz. Further transmissions in English at 2130-2200 are on 12072, 
15640, 17575 and 17630kHz. The address is: KOL Israel, External Services, POB 1082, 
Jerusalem 91010, Israel.
ITALY: The Italian Radio at Rome advises that they have temporarily suspended their 
Italian language broadcasts to Australia. This is due to considerable interference on their 
frequencies, in both the transmission at 2050-2130 and that at 0830-0930UTC. All other 
transmissions to other parts of the world are not affected by this temporary closure.
TURKEY: Ankara, Turkey is heard with English to the Pacific area 0300-0400 on 9445, 
17760 and 17880, while the same frequencies are used for a broadcast at 2200-2300.

Metre band Kilohertz
11 25600-26100
13 21450-21750
16 17700-17900
19 15100-15450
23 13600-13800
25 11700-11975
31 9500- 9775
41 7100- 7300
49 5950- 6200

The World Administrative Radio 
Conference in 1979 decided to allocate 
additional frequencies, but this move has not 
yet been accepted - although in principle 
most broadcasters are moving out of these 
defined bands.

For instance the 31-metre band is now 
being used up to 10,000kHz, 25 metres from 
11600-12100, 19 metres 15000-15700 and 
the 16 metres 17500-17900. But this is a very 
loose reference to the expansion undertaken 
by broadcasters - without, in most cases, 
authority from the World Administration 
Radio Conference.
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The reason why stations are moving outside 
the recognised bands is to avoid interference, 
and though attempts have been made to clear 
these areas for broadcasting they run into 
interference from teletype and other utility 
services which legitimately claim the right to 
use what is still at this stage, their authorised 
frequencies.

The increasing use of satellites is emptying 
the bands of these utility transmissions, and in 
due course this type of interference will 
disappear.

In future issues we will look at receivers, 
aerials, finding clearer frequencies through 
band surveys, the sunspots and their influence 
on shortwave reception. We will also look at 
the hobby as a retirement pastime, and how it 
can give tremendous interest to the disabled 
listener.

HCJB makes changes
Major changes have been made in the 

programme lineup of HCJB in Quito, 
Ecuador. All programmes produced in the 
Quito studios are broadcast in time blocks 
under the title of 'Studio 9' and for 
listeners in Australia this is 0730-0830 and 
1000-1100UTC daily.

This item was contributed by Arthur Cushen, 212 Earn Street, Invercargill, New Zealand who would be 
pleased to supply additional information on medium and shortwave listening. All times quoted are in UTC 
(GMT) which is 10 hours behind Australian Eastern Standard Time.

The first five minutes is Latin American 
news, followed by a 15-minute current 
affairs programme and for instance the 
programme for Radio Amateurs on 
Wednesday will be heard at 0750 and 
1020. On Saturday, 'DC Party Line' for 
shortwave listeners is heard at the same 
time. Two frequencies are being used, 
9745 and 11925 and the channel of 
6130kHz has been dropped.

The 'Studio 9' programme will be 
carried three times to North America — at 
0030, 0230 and 0500UTC and twice to 
Europe at 0730 and again at 1900UTC. 
'DX Party Line' will be heard in all 
Saturday broadcasts, commencing about 
20 minutes into the time block.

The service to Europe is well received in 
the South Pacific. The transmission 0730 is 
on 9610, 11835 and 15270kHz. The 
broadcast at 1900 is on 15270, 17790 and 
21470kHz. 'DX Party Line' is hosted by 
Brent Allred and contains contributions 
from various radio clubs on the fourth 
Saturday of each month, such as the 
umbrella organisations, the European DX 
Council, Association of North American 
Radio Clubs and the South Pacific 
Association of Radio Clubs. fr.
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New communications receivers:

Icom's IC-R1 & R100 
'mighty midgets'
Icom’s new IC-R1 wideband communications receiver is almost unbelievably tiny - small 
enough to slip into your shirt pocket, and still leave space for a few pens! Its bigger brother the 
IC-R100 isn’t much bigger, at about half the size of a typical car radio. Yet the R1 tunes 
continuously from 100kHz to 1300MHz, and the R100 from 100kHz to 1856MHz - with AM, 
FM and wideband FM reception modes in both cases. Jim Rowe has been trying them out, 
along with Icom’s matching AH-7000 wideband discone antenna...

Back in the March issue this year, 
you may recall that I reviewed the new 
Icom IC-R9000 top of the line com­
munications receiver. This is an incred­
ibly powerful and flexible unit, with vir­
tually every receiving mode and facility 
that you can imagine - and a perform­
ance to match. The R9000 is without a 
doubt the ‘Rolls Royce’ of communica­
tions receivers, and like other reviewers 
I gave it a ‘rave’ review.

Of course all of those facilities and 
that performance don’t come cheap. 
The R9000 is by no means over-priced, 
considering what it offers, but all the 
same it doesn’t leave much change from 
$8000; a little too high for most of us as 
private individuals (including yours 
truly, needless to say). It’s also a bit of 
a monster, measuring 424 x 150 x 
365mm and weighing in at no less than 
20kg.

Happily those innovative people at 
Icom haven’t rested on their laurels, 
though. Nor have they forgotten we 
more humble mortals with limited budg­
ets. They’ve made use of the sophisti­
cated technology developed for .the 
R9000 and its slightly smaller brother 
the R7000, to develop the new RI and 
R100. Both of these are much smaller 
and lower in price, yet still offer many 
of the basic features of their bigger 
brothers.

Naturally enough when the oppor­
tunity came to try out the two new 
‘mighty midgets’, I jumped at the 
chance both to do this and to compare 
them with the R9000.

Duncan Baxter and his colleagues at 
Icom Australia also suggested that I 
might like to try out Icom’s matching 
AH-7000 wideband discone antenna at 
the same time. This has also been very 
interesting, as discone antennas are one 
of the few types capable of working 
with receivers tuning over this kind of 
ultra-wide frequency range, and the 
AH-7000 is one of the very small range 
of such antennas currently available.

One thing at a time, though. First 
let’s look at what must surely be the 
smallest wideband communications re­
ceiver ever produced...

The IC-R1
Nowadays I guess we’ve all become a 

bit blase about miniature electronics 
gear. Personal computers have passed 
through the desktop and laptop stages 
to the coat-pocket phase, and video 
camcorders have shrunk to the point 
where they appear likely to disappear 
up their own video output socket. Even 
radio gear has been steadily shrinking, 
with many single-band transceivers now 
down to the size where they can com­
fortably fit in the palm of your hand.

But despite all/ this, the new IC-R1 
still seems a very impressive achieve­
ment. It’s one thing to fit a single-band 
transceiver, or even a dual-band trans­
ceiver, into a handheld case; but surely 
another to do the same thing with the 
works of a complete continuous-cover­
age AM/FM/WFM communications re­
ceiver, tuning from 100kHz to 
1300MHz.

And the RI isn’t just a handheld - 
it’s a tiny handheld, measuring only 49 
x 35 x 102.5mm and weighing a mere 
280 grams (9.9 ounces, if you’re an old 
timer). This is a receiver so small that 
it’s bordering on being TOO small - 
with keypad buttons barely large 
enough and spaced apart enough to be 
operated reliably using adult male fin­
gers. Any smaller, and we’d have to 
pass it over to the ladies or kids to op­
erate for us!

Yet inside that miniscule case is not 
only all of the receiver circuitry to cover 
from LF to UHF, with triple conver­
sion, full synthesiser tuning and pro­
grammable scanning, but also a built-in 
rechargeable NiCad battery pack.

Considering its tiny size, the RI has a 
surprising number of controls - most of 
which perform multiple functions. The 
three rotary knobs on the top, from left 
to right, are for the squelch control, the 
volume control/power switch, and the 
tuning control (which is used in con­
junction with the keypad, as explained 
shortly).

At the top of the ‘front panel’ is the 
LCD panel, which serves as the Ri’s 
frequency dial, S meter and indicator 
for the tuning step, receiving mode, 
scanning mode and memory in use. The 
latter is important because the RI pro­
vides no less than 100 memories - each 
of which can store a frequency, receiv­
ing mode and tuning step ‘recipe’, capa­
ble of being recalled in a trice.

Alongside the LCD panel at the left 
are two small buttons; one to adjust the 
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display contrast, in conjunction with the 
tuning control, and the other a ‘moni­
tor’ switch. This essentially defeats the 
squelch circuit, to allow continuous 
monitoring of weak and variable signals. 
Above the buttons and directly in front 
of the squelch knob is a small green 
flush-mounted LED, used to indicate 
when the Rl is receiving (or at least 
when it is ‘unsqueiched’).

On the left-hand side of the case, just 
around from the contrast and monitor 
buttons, are a pair of larger buttons 
marked ‘W’ and ‘F’. The larger of the 
two is the Function key, essentially a 
shift key for the keys on the keypad, 
while the smaller W button is used to 
activate the Ri’s digital watch and timer 
functions. (I forgot to mention that 
Icom’s designers, not content with 
producing the basic Rl receiver, also 
threw in a 24-hour digital watch with 
programmable ‘turn-on’ and ‘sleep 
timer’ facilities...)

Further down the front panel, below 
the grille for the tiny built-in speaker is 
the main keypad. This has 16 keys, as 
you can see from the picture, and all 
perform dual functions according to 
whether or not you’re holding down the 
F button.

As you might expect, 12 of the keys 
are used for keying in frequencies in 
‘unshifted’ mode. These are the 0-9 nu­
meral keys, the decimal point key and 
the ‘EN’ (enter) key. The four remain­
ing keys and their equivalent ‘base 
mode' functions are ‘CL’ (switches to 
direct frequency input mode, also stops 
scanning); ‘MR’ (switches to memory 
read mode); and UP and DOWN arrow 
keys, used to increment or decrement 
the memory channel number.

With the F key held down, all 16 keys 
provide a host of special functions in­
cluding receive mode selection (AM/F- 
M/WFM), tuning step size, writing to 
the current memory channel, setting the 
scan limits, starting the sleep timer, 
starting or stopping scanning and so on.

For tuning itself, the Rl provides two 
main options; but these are complemen­
tary rather than strict alternatives. For 
jumping immediately to a known fre­
quency, you can simply key it in directly 
via the keypad. This is obviously the 
way to go when you’re currently tuned 
well away from the target frequency, 
and you don’t have the latter stored in a 
memory.

The second option is tuning up or 
down via the rotary knob, from the cur­
rent frequency, in increments deter­
mined by the tuning step you’ve cur­
rently selected. This mode is more ap­
propriate when you’re already near the 

target frequency, or simply want to 
move around in a band.

The tuning steps available are 0.5, 5, 
8, 9, 10, 12.5, 15, 20, 25, 30 or 50kHz 
- although not all of these may be 
available at any particular point on the 
Ri’s tuning range. For example the 
9kHz step is really only available below 
about 1600kHz.

Actually the rotary control can be set 
to tune in larger steps again, by pressing 
the ‘9’ key with the F button held 
down. This performs a ‘dial select’ func­
tion, allowing you to select which of the 
frequency select digits is adjusted via 
the control. You can thus select further 
tuning steps of 100kHz, 1MHz, 10MHz 
or 100MHz, for really rapid tuning.

Of course in addition to direct fre­
quency selection, you can also save and 
recall complete frequency/mode/tuning 
step ‘recipes’ via the Ri’s 100-channel 
memory system. The contents of any 
memory channel can be recalled in­
stantly using the Up and Down arrow 

Here’s the little IC-R1, 
only a tad smaller than 
life size. Can wideband 
communications 
receivers get any 
smaller?

keys, the rotary control (with the F but­
ton held down), or using the keypad (in 
memory mode) - making it very easy 
to switch between frequently-used fre­
quencies, no matter how far apart they 
are in the spectrum.

Programming the memory channels is 
also quite simple. All you do is select 
an unused channel, and set up the de­
sired frequency/mode/tuning step combi­
nation. Then you hold down the F but­
ton and press the MR key for two sec­
onds, until the Rl emits three ‘beeps’ to 
signify that the data has been stored.

Of the 100 memory channels pro­
vided, all are available for general use. 
However channels 20-79 are also avail­
able to store unwanted ‘skip’ channels 
for scanning, while channels 80-99 can 
be used as ‘bins’ into which the Rl can 
automatically write data on active fre­
quencies it finds during scanning.

In addition to these main memory 
channels, there are a further 10 pairs of 
memory channels dedicated to storage 
of start and stop frequencies for scan­
ning. So if you store say 108MHz/ 
AM/50kHz steps into scan memory 3A, 
and 135MHz/AM/50kHz into the match­
ing memory 3B, the Rl can be made to 
scan over the aircraft band. If you want 
it to skip certain frequencies, these can 
be stored in the main memory channels 
between 20 and 79.

You can even change scanning ranges 
during scanning, by pressing a digit key 
on the keypad to select a new pair of 
scan limits - presuming that you’ve 
stored these previously, of course.

Quite apart from programmed fre­
quency scan, the Rl can be arranged to 
scan the memory channels 0-19, in cy­
clic order. If you want it skip certain 
channels, this can be done too. You can



¡corn’s R1 and R100 receivers
even have it scan only the channels set 
for AM reception, or those for FM or 
wideband FM. And of course you can 
have it automatically store the details of 
any active frequencies found during 
scanning in memory channels 80-99, by 
selecting ‘auto memory-write scan’. 
Pretty nifty!

Even that isn’t all. There’s also a ‘pri­
ority watch’ mode, where the RI can 
monitor a memory channel or channels 
briefly (about 500ms) every five sec­
onds, while you’re listening to a particu­
lar frequency in normal VFO mode.

So basically the RI provides all of the 
features of a scanner, in addition to its 
normal communications receiver func­
tions - and with the advantage that 
scanning can be carried out anywhere in 
the spectrum from 100kHz to 1300MHz.

There are lots more functions too, but 
I think that gives you a good idea of the 
Ri’s basic capabilities.

The specs are quite impressive, too. 
The RI uses triple conversion for AM 
and FM, with IF’s of 266.7MHz, 10.7 
MHz and 455kHz. For wideband FM 
mode it swings over to double conver­
sion, using just the first and second 
IF’s. Selectivity is rated at ‘more than 
15kHz/-6dB’ for AM and FM, and 
‘more than 150kHz/-6dB’ for WFM; 
whether these are effectively RF/IF 
bandwidths or true selectivity figures is 
a bit unclear.

The sensitivity figures are very im­
pressive. In AM mode, the figure for 
lOdB S/N is 1.6uV between 2 and 
24.9995MHz, and 0.79uV from 25-905 
MHz. For FM and 12dB SINAD, the 
corresponding figures are 0.79uV and 
0.4uV respectively, while those for 
WFM/12dB SINAD are 6.3uV and 
3.16uV respectively. It’s pretty hot.

Strictly speaking these figures are only 
guaranteed for the range from 2MHz to 
905MHz, but the performance seems to 
degrade only slowly outside this range.

What this means is that the RI picks 
up a huge range of signals, even with 
the little ‘rubber ducky’ helical whip an­
tenna provided. We tried it out in a 
variety of locations - even inside our 
office building - and it picked up a 
huge range of signals, particularly on 
the VHF and UHF parts of the range.

With a more elaborate antenna the 
results can be even better, although the 
front end of the RI is designed for 
sensitivity rather than large signal capa­
bility - so with a larger antenna you 
can get intermodulation and spurious 
reception of very strong signals. This is 
not surprising, and hardly a problem 

with a set designed primarily for hand­
held use.

The RI comes complete with opera­
tor’s manual, a ‘plug-pack’ type charger 
for the inbuilt NiCad cells, rubber 
ducky antenna, handstrap, optional belt 
clip and mounting screws, and a plastic 
dustcap to cover the external DC input, 
external speaker and audio line output 
jacks.

And the price? Recommended retail 
is $725, but at least one dealer is cur­
rently offering it for as low as $649. 
Considering its capabilities and perform­
ance, this seems quite reasonable.
The IC-R100

Compared with the RI, the R100 is 
quite large - although at 150 x 181 x 
50mm and with a mass of only 1.4kg 
(3.1 pounds) it’s still very compact for a 
wide-range communications receiver.

Icom seems to be promoting the R100 
primarily for mobile use, even supplying 
it with a hanger bracket; but in reality 
it’s just as suitable for use in a fixed lis­
tening or ‘base station’ situation. The 
only complication is that it’s designed to 
operate from a nominal 13.8V DC, so 
that a separate 240V power supply is 
needed. This can be quite small, how­
ever, as the average current drain is 
only a little over an amp.

The R100 is broadly comparable with 
the RI in terms of functions and per­
formance, although there are quite a 
few differences when you get down to 
the fine details.

Perhaps the most obvious difference is 
that the R100 tunes even higher into the 
UHF - from 100kHz right up to 
1856MHz, in fact. As before the per­
formance specs don't apply to the com­
plete range, but here the different is 
quite small. The specs apply between 
500kHz and 1800MHz, and judging by 
the performance between 100kHz and 
500kHz the rolloff is fairly slow.

Another fairly important difference is 
that the R100 has an inbuilt RF attenu­
ator, which can be switched in to pre­
vent overload and cross-modulation 
with very large signals. The attenuator 
provides 20dB of loss, which is gen­
erally quite adequate to prevent prob­
lems - even when you’re using an ex­
ternal antenna.

As well as the attenuator, the R100 
also provides an RF preamp with 15dB 
gain, which can be switched in to boost 
weak signals. The preamp is only effec­
tive over the range 50 - 905MHz, but 
as this covers the main VHF and UHF 
channels in current use, this makes it 
very handy.

Needless to say, it wouldn’t make 
much sense to have the attenuator and 
preamp in operation at the same time. 
In fact the RIOO’s built-in microproces­
sor controls both, and only lets them be 
selected as alternatives to both each 
other and ‘straight’ RF input. It won’t 
even allow the preamp to be selected, 
outside its operating range.

Like the RI, the R100 provides three 
basic reception modes: AM, FM and 
WFM. However the selectivity is a little 
more tightly controlled, being specified 
as ‘more than 6kHz/-6dB’ for AM, 
‘more than 15kHz/-6dB’ for FM and 
‘more than 180kHz/-3dB’ for WFM.

Sensitivity of the R100 on AM for 
lOdB S/N ratio (1kHz modulation at 
30%) is specified as 3.2uV from 500kHz 
- 1.63MHz, 1.6uV from 1.63 - 
50MHz, 0.56uV from 50 - 905MHz 
(preamp on), LOuV from 905 - 13- 
80MHz and 1.4uV from 1380 - 
1800MHz. The figures for FM (12dB 
SINAD, for 1kHz modulation and 
+/-3.5kHz deviation) are 0.56uV for 
1.63 - 50MHz, 0.2uV from 50 - 
905MHz (preamp on), 0.32uV from 905 
- 1380MHz and 0.45uV from 1380 - 
1800MHz. And for WFM, the figures 
for 12dB SINAD (1kHz modulation, 
+/-50kHz deviation) are 0.63uV from 
50 - 905MHz, 0.79uV from 905 - 13- 
80MHz and LluV for 1380 - 
1800MHz. In short, it’s about 6dB bet­
ter than the KI, in the AM and FM 
modes, and a very impressive performer 
indeed.

As with the RI, the R100 provides 
for tuning by either rotary control or 
keypad entry. However in this case 
there aren’t quite as many tuning step 
choices: 1, 5, 8, 9, 10, 12.5, 20 and 
25kHz. Also unlike the RI, there’s no 
provision to let you select the active 
digit position, for larger tuning steps. 
But on the plus side, the R100 provides 
both an ANL (automatic noise limiter) 
function to reduce pulse noise during 
AM reception, and an AFC (automatic 
frequency control) function to cancel 
drift during FM reception.

Incidentally the specified frequency 
stability of the R100 is an impressive 
+/-3.5ppm at 1800MHz, so that this 
coupled with the AFC should allow very 
reliable operation.

As you can see from the photo, the 
R100 has a somewhat larger LCD 
screen than the RI, with correspond­
ingly larger digits. It also has a similar 
trio of rotary controls for volume 
control/power, squelch and tuning. 
However the keypad has fewer keys - 
only 12, compared with 16, and there 
are only two extra control buttons. De-
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And here’s the IC-R100, at very close to life size as you can see from the pencil. Note that the LCD contrast is much 
better than is apparent in this shot. This set tunes from 100kHz right up to 1856MHz.

spite this the range of facilities is much 
the same, as quite a few of the keys 
have what are effectively triple func­
tions.

Like the RI the R100 provides 100 
basic memory channels for storing 
frequency/mode/tuning step ‘recipes’, 
with the added feature that here the 
recipe also includes the RF preamp/at- 
tenuator enable status. As before 
memory channels 80-99 are also avail­
able for automatic storage of active 
channels found during scanning, and 
there are 10 additional pairs of memory 
channels to store scan range limits.

The basic memory modes are essen­
tially the same as with the RI, as are 
the scanning modes. However where 
the RI scanning resumes automatically 
after a pause of 10 seconds, upon find­
ing a signal, the R100 provides a choice 
of three ‘scan resume’ conditions. These 
are OFF, where scanning pauses as long 
as the signal continues, and resumes ap­
proximately 2 seconds after it disap­
pears; PAUSE, where scanning auto­
matically resumes after 5 seconds even 
if the signal remains; and *<»’, which 
cancels scanning altogether and stops on 
frequency when a signal is received.

The RIOO’s clock and timer facilities 
are also a little more extensive than the 
RI, with the ability to have the set acti­
vate not just once but at a particular 
time each day, if desired. It can also be 
activated for an adjustable time, and 

tuned to a particular memory channel.
Other features specific to the R100 in­

clude a separate control at the rear to 
adjust display contrast, and an output 
jack (also at the rear) to control an 
antenna selector.

Incidentally the R100 has not just one 
antenna input, like the RI, but three; 
again they’re all at the rear. A PL-259 
‘UHF’ socket is provided for an antenna 
serving the range from 100kHz to 
50MHz, while two further N-type sock­
ets are provided for the ranges 50 - 
905MHz and 905 - 1856MHz respec­
tively.

The R100 comes complete with oper­
ating manual, VHF/UHF telescoping 
rod antenna, an HF wire antenna, a DC 
power input cable with both wires 
fused, a remote speaker plug, a ‘hanger’ 
mounting bracket, four rubber feet and 
mounting screws, spare fuses and a set 
of screws, nuts and washers.

In short, the R100 is a very impres­
sive little package, offering very high 
performance coupled with a surprising 
number of features and facilities - con­
sidering its compact size. It seems very 
good value at the quoted retail price of 
$1061, including tax, although as before 
at least one dealer seems to be currently 
advertising it for as low as $899.

The AH-7000 discone
The only problem with using very 

wide tuning range receivers like the RI 

and R100 is that to get the best from 
them, you really need a matching very 
wide band antenna. And one of the few 
types of antenna capable of operating 
over the kind of frequency range we’re 
talking about is the so-called discone, 
which in its basic form is capable of 
working over a roughly 10:1 range - 
with nominally vertical polarization and 
an omnidirectional radiation pattern in 
the horizontal plane.

Despite their usefulness for this kind 
of application, there aren’t too many 
discone antennas around at present. 1 
was therefore very interested in the op­
portunity to try out Icom’s AH-7000 
discone, with the IC-R100 in particular.

The AH-7000 is actually a modified 
discone, with a loaded whip added to 
the top in order to extend its frequency 
range even further. In fact the rated op­
erating range for reception is an impres­
sive 25 - 1300MHz (50:1), and Icom 
also rates the AH-7000 for use as a 
transmitting antenna, capable of han­
dling up to 200 watts on the 50, 144, 
430, 900 and 1200MHz amateur bands.

Despite its wide range the AH-7000 is 
actually quite compact. Fully assembled 
it measures only about 600mm in 
diameter and 1.7m long, and weighs a 
mere 1kg. I was very glad of this when I 
had to hold it up - with 2.5m mast - 
with, one arm, while balancing at the 
top of a long ladder, to fit it into a pair 
of support clamps!
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The AH-7000 discone antenna is well suited for use with 
the RI00, covering the range from 25MHz to 1300MHz. 
It’s quite compact and light - but sturdy.

Both the ‘disc’ and ‘cone’ elements are in skeleton form, 
and made up in each case from eight rods about 4mm in 
diameter. The top whip is made from the same material. The 
disc rods are threaded at the inner end, and screw into the top 
of the hub with M4 lock nuts, whereas the cone rods slip into 
blinds holes and are clamped with small Allen grubscrews.

The hub is provided with an N-type connector on its under­
side, and this and the mating cable connector are normally 
protected from the elements by the mounting pipe. This is 
about 25mm in diameter by 500mm long, and attaches to the 
hub via three small set screws and lockwashers. Two mounting 
brackets with matching U-bolts and nuts are provided to at­
tach the AH-7000’s own mounting pipe to the normal mast, 
which can be anything from 25mm to 52mm in diameter.

Hopefully you can get a reasonably good idea of the con­
struction from the photograph. It’s all very nicely made, and 
the exposed metal is all either of stainless steel or plated to 
withstand the elements. There’s even little plastic boots to fit 
on the ends of the top whip and the cone rods.

The AH-7000 comes with a 10m length of solid 5D-2V coax­

ial cable, already provided with N-type connectors to suit both 
the antenna itself and the R100. The whole package comes as 
a knocked-down kit, but goes together very easily using a Phil- 
hps-head screwdriver and a small shifting spanner (Icom sup­
plies the small Allen key needed for the grubscrews). I had it 
up on the mast within about an hour of opening the box..

Quoted retail price of the AH-7000 is $232, by the way, 
which seems very reasonable.

And how did the combination of the R100 and AH-7000 
perform? In a nutshell, very nicely indeed. With the AH-7000 
mounted fairly high up at my home, I could pick up a vast 
range of signals; even at UHF they came in from all over the 
Sydney metro area, and as far afield as Wollongong, Penrith 
and Gosford. All sorts of signals, most of which we’re not al­
lowed to mention...

In quite a few cases the signals were so strong that to pre­
vent cross modulation, I had to switch in the RIOO’s 20dB RF 
attenuator - a bit drastic. One of the penalties of having a 
wideband front end, I guess.

On Sunday mornings I was able to tune in virtually all of the 
broadcast signals from the WIA’s NSW Division transmitters 
at Dural, on all bands up to 1296MHz at good strength. This 
is over a distance of at least 30km, and with a ridge or two in 
between.

Of course the AH-7000 isn’t too efficient down at HF, but 
in any case the R100 switches over to a different antenna 
input below 50MHz. I used a fairly high inverted-L antenna 
for the lower frequencies, about 10m long; it provided quite 
reliable reception down to at least 2MHz, and still tons of sig­
nal on the broadcast band.

One minor hassle I found with the R100/AH-7000 combina­
tion is that because the R100 switches between its two N-type 
antenna inputs at 905MHz, you have to swap the antenna 
cable over from one to the other when you swing from say 
432MHz to 1296MHz - a bit of a nuisance with N-type con­
nectors.

Presumably you could make a small box with a coax relay, 
driven from the RIOO’s control output, to switch over auto­
matically; but this would be a little expensive. I suspect that if 
they wanted to, Icom could probably make this unnecessary 
by allowing you to defeat the internal switching, so that the 
cable from the AH-7000 could be connected permanently to 
one connector. Perhaps this would be a nice feature for the 
next model.

Overall, though, the R100 seems to be a terrific little per­
former, and the AH-7000 combines with it to produce a very 
sensitive, flexible and easy to use ultra-wideband receiving/s- 
canning setup. They mightn’t be in quite the same league as 
an R9000 with no-holds-barred antenna farm, but they cer­
tainly provide most of the facilities needed by today’s LF-to- 
UHF radio listener - at a much more affordable price!

So if you want a wideband communications receiver that will 
slip in your shirt pocket, the tiny RI is for you. It’ll pick up a 
surprising range of signals, with just the ‘rubber ducky’ an­
tenna supplied.

But if you want a more powerful receiving setup, for either 
the car or a home/office listening post, the R100 plus AH-7000 
combination would surely take quite a lot of beating. The only 
real drawback is the tendency towards cross-modulation, with 
strong signals; you can get around this with the RF attenuator, 
although a tuneable preselector would be better.

Further information on the IC-R1, the IC-R100 and the 
AH-7000 is available from Icom (Australia), 7 Duke Street 
Windsor 3181 or phone (03) 529 7582. My thanks to Duncan 
Baxter and his colleagues at Icom for the opportunity to try 
them out. ri
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klipsch 
quartet

WIN a superb Icom 
IC-R1OO for yourself!
As EA’s editor Jim Rowe found out for himself, Icom’s new IC-R100 
communications receiver is indeed a ‘mighty midget’ - offering 
continuous synthesiser tuning from 100kHz to an incredible 
1856MHz, AM/FM/WFM reception, 100 memories, multimode 
scanning and a host of other features - all packed into a tiny case 
measuring only 150 x 181 x 50mm. It’s also very impressive value 
for money, at an RRP of $1061.
If you’re keen to lay your own hands on one of these mouth-watering 
little beauties, here’s your chance to get one for NOTHING - or at 
least, very little. Those nice people at Icom Australia have 
generously donated one shiny new R100, to be won by a lucky 
reader of Electronics Australia with ETI.
All you have to do, to enter our ‘Win an Icom IC-R100 Competition’ 
is send in an amusing little story (preferably true!) - in 250 words or 
less - about ANTENNAS. Transmitting antennas, receiving 
antennas, weird antennas, masts and guy wires, feeder cables or 
whatever - we don’t mind, as long as it’s got something to do with 
radio antennas. How you slid off the roof and into the fishpond when 
you were putting up an antenna; how your antenna fell down during 
a storm and you only realised it because reception suddenly 
improved; how you used the rotary clothesline as an emergency 
antenna on 52MHz and it worked better than your big beam, and so 
on. Get the idea?
Just keep it short and light-hearted. The story judged to be best 
written and most amusing will not only win its writer the Icom 
IC-R100 receiver, but will also be published in EA to give everyone a 
good laugh. In fact we might even publish some of the runners-up, if 
they’re good, and pay their writers a suitable fee as a consolation 
prize.
Entries close on November 30, to give us time to choose a winner 
and get the IC-R100 to them as a nice Christmas present. So start 
those fingers flailing on your typewriter or word processor, or get 
cracking with the pen and paper!
Send your entries to ‘Win an Icom IC-R100 Competition’, 
Electronics Australia with ETI, PO Box 199, Alexandria 2015. The 
winner will be announced in our February 1991 issue.

Meeting the demands 
of audio today, 

setting the standards 
for audio’s future.
Destined to become yet another 

classic bearing the KLIPSCH name, 
the new KLIPSCH QUARTET embodies 

time-tested design principles and 
dawning technology to give you a 

speaker system of the highest sonic 
integrity. The QUARTET’S new hybrid 

tractrix midrange horn is uncanny in 
its ability to deliver the countless 
inner details of complex musical 

passages. Designed with computer 
modelling techniques, the QUARTET 

woofer is voice-coil-vented to 
increase power handling and bass 
output while decreasing distortion.

The classically-styled cabinet of the 
QUARTET is hand-finished in your 
choice of genuine wood veneers to 
give you a system os beautiful as 

the music it reproduces.
The QUARTET reflects your good 

taste in music and the art of its 
reproduction.

^klipsch
Legendary Loudspeakers 
PO Box 206 Port Melbourne 3207 

Vidoria Australia Ph: (03) 646-6956

READER INFO NO. 12 —J
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Silicon Valley

NEWSLETTER
Congress relaxes 
anti-trust laws

The US Congress, concerned with 
America’s declining role as a world in­
dustrial power, has passed landmark 
legislation that will vastly relax tough 
antitrust regulations that have been in 
effect for more than a century.

Under the rules of the new law, which 
President Bush was expected to sign, 
companies will be allowed to set up 
joint manufacturing ventures that will 
enable companies to vastly reduce the 
risk of entering new markets by sharing 
the cost of setting up expensive facilities 
to produce products.

The new law follows earlier legislation 
that is already allowing companies to 
jointly ■ conduct research and develop­
ment of new technologies and products.

A key provision in the new law is the 
removal of triple damages for antitrust 
violations in manufacturing. The treat 
of the huge damages that may result 
from an antitrust suit has kept many 
companies from exploring joint ventures 
even if they would not have broken an­
titrust laws. By removing this inhibiting 
factor, legislators of both parties said 
they expect more companies will to take 
risks in new and promising markets.

Motorola to 
drug test workforce

Following the example set by Texas 
Instruments, Motorola has announced 
plans to screen all of its 60,000 US 
workers for the use of drugs.

Under the terms of plan, all employ­
ees will have to submit to urine tests. If 
tests are positive, more complex and ac­
curate tests will be required to confirm 
the initial results. Workers will then be 
required to enrol in a confidential drug 
counselling program. If they test posi­
tive a second time, they will be dis­
missed from their job.

Until now. Motorola has routinely 
tested job applicants for the use of 
drugs.

“Motorola has experienced problems 
with drug use, as have most major cor­
porations. What we came up with was

Tom Tomasett (L) and Jonathan Golovin are CEO and chairman/founder 
respectively of Mountain View firm Consilium, which specialises in integrated 
software for control and monitoring of manufacture. A growing number of 
Silicon Valley firms are making use of their software to lift productivity.

that a lot of our peple were concerned 
about a drug problem and felt that if we 
were going to do testing, the only fair 
way to do it was to test all of them,” 
said spokeswoman Margaret Brown.

H-P and Hughes to 
make workstations

In an OEM deal that is expected to 
gross more than US$200 million during 
the next three years, Hewlett-Packard 
and Hughes Aircraft will jointly develop 
and market workstations for the mili­
tary, government and aerospace mar­
kets.

Under the terms of the deal, Hughes’ 
Ground Systems Group will buy HP’s 
workstations - the series 300 and 800 
of the HP-9000 line. At Hughes, a team 
of some 100 workers dedicated to the 

venture, plus a number of H-P engi­
neers, will customise the machines for 
different applications before selling 
them to its defence and other govern­
ment customers.

The deal will allow Hughes to pene­
trate the rapidly-growing commercial 
workstations market with an established 
machine, further advanced with Hughes’ 
technology. At the same time, the 
agreement will give H-P a chance to sell 
its machines into the US$1 billion-a- 
year military workstation market.

As part of the agreement, H-P will 
transfer its 'Tempest’ anti-spy tech­
nology to Hughes. There, the two firms 
will jointly develop a high resolution 
tactical display workstation and rugge­
dise H-P’s machines so they can survive 
in the military operating environment, 
particularly on the battlefield.
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Minolta to sell
Polaroid camera

In one of the year’s more unusual 
US-Japanese trade deals, US camera 
maker Polaroid has announced that it 
will let Minolta sell its latest instant 
camera under the Minolta brand name 
worldwide, including the US. Polaroid 
said it hopes the use of Minolta’s name 
will help increase its marketshare in the 
US and elsewhere.

To the casual observer it seems 
strange, to say the least, that a major 
vendor would put itself in a position of 
having to compete against its own prod­
uct - since Minolta will not be making 
the cameras itself.

Unless Minolta is able to vastly ex­
pand the market for instant cameras, 
Polaroid may find itself sharing the 
same pie with its Japanese partner. Al­
though Minolta, as the world's largest 
camera vendor, has a superb reputation 
with consumers, a brand name alone 
will not sell more product. Consumers 
must want the product. And the history 
of the instant camera shows that the 
market has remained pretty stable.

New Commodore 
Amiga computer

Commodore has announced a snazzy 
new computer that could wind up put­
ting the company back into the 
spotlight.

The computer is the Amiga 3000, the 
latest machine from the company whose 
Commodore 64 once held a huge share 
of the home computer market in the 
early 1980’s. When that market fizzled, 
Commodore’s fame faded, and even the 
favourable reviews of the first Amiga in 
1985 couldn't bring back the glory.

Since then, the Amiga has plugged 
along, gaining favour with a small but 
loyal sect of users drawn to the comput­
ers' built-in graphics, sound and video 
features that mark it as one of the first 
machines to offer so-called ‘multimedia 
capability’. The company has even had 
some moderate success in Europe, but 
US buyers have largely ignored the ma­
chine in favour of IBM personal com­
puter-style machines and Apple’s 
Macintosh.

Now, with the top-of-the-line Amiga 
3000 and a new management team that 
includes a pair of former Apple Com­
puter executives. Commodore hopes to 
boost its flagging presence in the United 
States, moving its computers into busi­
nesses, government and education. And 
with almost every computer manufac­

turer flogging multimedia computing as 
the next great technology wave, Com­
modore thinks its machine is tailor- 
made to go along for the ride.

Using the same Motorola 68030 mi­
croprocessor as the NeXT computer and 
Apple Computer’s top-end Macintosh 
systems, the Amiga 3000 boasts more 
power than any other computer Com­
modore has ever made. The basic 
Amiga 3000 uses a 68030 operating at a 
speed of 16MHz and includes a math 
co-processor chip, 2 megabytes of ran­
dom access memory, a 40-megabyte 
hard disk drive and the built-in custom 
graphics and sound chips that have been 
the Amiga’s hallmark. The company 
also offers a model with a 25MHz 68030 
chip and will sell versions equipped with 
a 100-megabyte hard disk.

Like the Amiga models that have 
gone before it, Commodore will offer 
the Amiga 3000 at a considerably lower 
price than similarly equipped machines 
that use the 68030. The 16MHz version 
will have a list price of US$3299; the 
faster version will cost US$3999. By 
comparison, a Macintosh Ilci with a 
25MHz 68030 chip, coprocessor, 1-mega 
byte of RAM and a 40-megabyte hard 
disk costs UF$6969.

Apple changes 
profit program

Following an avalanche of bitter com­
plaints, Apple Computer has announced 
it will modify a new profit sharing pro­
gram that many felt was designed to cut 
their annual bonus payments. Apple 
chief John Sculley conceded that the 
new program he announced less than 
two months previously had generated 
‘bad feelings’.

“It is time that we focused our ener­
gies and got any bad feelings behind 
us,” Sculley said.

Apple workers have enjoyed one of 
the most generous profit sharing pro­
grams in the industry, amounting to 
quarterly payments equal to between 
10-and-15% of their annual salaries.

Under the existing plan profit was 
based on the company’s gross profits. 
Under the new plan, which was sched­
uled to go into effect September 30, 
Apple planned to tie the size of the 
bonus to Apple’s sales and profit 
growth rate. While in some cases that 
could mean even larger cheques for the 
12,500 eligible workers, most felt that in 
the long run they would be getting sub­
stantially less as growth rates tend to 
vary wildly in the personal computer 
industry.

Employees felt that the requirement 
of a minimum 10% growth rate would 
have to be achieved to trigger profit 
sharing payments, was unfair in view of 
Apple’s slowdown in sales and earnings 
growth.

Sculley said management had decided 
to lower the threshold to only 5%. 
“The overall message is that we want to 
all be in this together as one Apple,” 
Sculley said in an E-mail message to all 
Apple workers.

AMD cuts jobs
In a new round of cost-cutting, Ad­

vanced Micro Devices has issued lay-off 
notices to some 200 workers in the 
product developments groups at the 
firm’s Sunnyvale and Austin, Texas fa­
cilities.

Following the new cuts, AMD’s work­
force will have shrunk to around 12.000, 
down from as many as 18,000 in 1987. 
Another 500 workers will soon be off 
the AMD payroll as they are being 
transferred to Sony following Sony’s re­
cent acquisition of AMD’s San Antonio 
facilities.

Company officials explained the new 
cuts in R&D are part of a program to 
make better use of the US$200 million 
AMD spends on research annually. The 
affected workers were involved in devel­
oping upgrades of products which have 
not sold well in the market place.

“We have spent a lot of money devel­
oping products that have not been ac­
cepted in the market place. We have to 
allocate money to the products that are 
accepted,” said spokesman John 
Greenagel.

Japan now top chip 
equipment maker

Sales of semiconductor equipment de­
clined during the first quarter of this 
year, and Japan overtook the United 
States as the world’s leading supplier 
and market for vital chip-making equip­
ment. Those were the major conclusions 
of a report released by the Semiconduc­
tor Materials and Equipment Institute, 
at the start of the group’s annual Semi- 
con-West trade show in San Mateo.

Despite the decline in first quarter 
sales, following more than two years of 
solid growth, the equipment industry 
appears destined to show overall growth 
during 1990. Trade figures Semi pre­
sented show orders exceeding shipments 
during March and April.

“This seems to indicate a good 1990, 
although it is still a bit early to tell,” 
commented Semi president Bill Reed.
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Motorola announces 
‘global’ phones

Providing it can attract enough finan­
cial support, Motorola intends to build 
a satellite portable telephone network 
that will span the globe, allowing some­
one to make a call from the bottom of 
the Grand Canyon to a party atop 
Mount Everest.

A worldwide mobile telephone net­
work has been the ‘Holy Grail’ of tele­
phone engineering, and Motorola said it 
plans to become the first company to at­
tempt to establish such a network with 
the help of no less than TI small com­
munications satellites and scores of 
earth-based relay stations.

The system will be based on Motoro­
la’s 25-ounce, $3500 portable telephone 
that is small enough to fit into an over­
coat pocket. Customers would pay be­
tween $1 and $3 per minute when plac­
ing or receiving calls on the network. 
The company said it hopes to put the 
system on-line within the next six years.

In addition to business people in areas 
that are not currently served by cellular 
telephone, Motorola believes the net­
work would appeal to vacationers, field 
engineers operating in remote locations, 
on planes and ships, and among disaster 
relief organisations that often work in 
areas where all forms of communica­
tions have been destroyed.

Motorola says that all of the necessary 
technologies to build the system arc 
commercially available. In fact most of 
the technology is available in-house and 
the company plans to build the entire 
system itself. However, the cost of the 
network would still be enormous. Du- 
rell Hillis, who directs Motorola’s satel­
lite communications division said the 
price tag of the network will be in the 
US$2.3 billion range.

That is far more than Motorola can 
afford to spend and the company is 
seeking partners to share in the cost. It 
has already started talks with several 
potential partners including British 
Telecom as well as companies in Japan, 
Australia and Hong Kong. The bulk of 
the expense will involve the launching 
of the satellites. The company said it 
will take 77 small, 700-pound low-orbit 
satellites to ensure that one is always ‘in 
sight' of any spot on earth. The launch­
ing of the satellites could begin as early 
as 1994.

To break even. Motorola said it will 
need at least 700,000 users, but based 
on market research and consultation 

with a number of major organisations 
that could be potential users, the com­
pany said as many as 5 million users 
worldwide may sign up for the service 
which will cost about US$100 per 
month.

Perhaps the biggest challenge to put­
ting the network into operation will be 
of political nature, as a number of third 
world and anti-Western nations may not 
allow the system to operate over their 
territory. In third world countries, the 
Motorola system would pose a major 
competitive threat to the domestic tele­
phone monopolies which often charge 
several dollars per minute for interna­
tional calls even though the quaiity of 
their system is poor by modern stand­
ards.

Motorola said it will develop the net­
work under the code name Iridium, the 
element that has 77 electrons orbiting 
its nucleus.

Toyota to use US chips
Japan’s automobile maker Toyota has 

announced it has selected five major US 
chip companies to design and manufac­
ture at least 33 special circuits, to per­
form key control functions in future 
Toyota model cars and trucks.

The five - Intel, Motorola, National 
Semiconductor, Texas Instruments and 
International Rectifier - will be making 
a host of parts, including power, engine, 
suspension and other control circuits.

Motorola spokesman James Edson 
said the recent trend among Japanese 
car makers to buy more US parts is en­
couraging. While Motorola has been the 
largest supplier to the three main US 
car makers, it has previously been able 
to win only a tiny portion of the vast 
Japanese auto components market.

Toyota is one of three major Japanese 
car makers that have announced inten­
tions to increase US chip purchases. 
Earlier, Nissan and Honda said they 
would increase the foreign chip content 
of their cars. Toyota has set a target of 
buying US$28 million worth of US- 
made chips by 1992, about 10% of its 
total IC purchase budget.

First DAT recorders 
sell out

If there was any doubt that the 
United States presents a major market 
for digital audio tape recorders, the first 
week after the machines went on sale 
showed there is at least a massive pent- 
up demand following several years of 
legal wranglings that kept the machines 
out of the US.

Sony reported that virtually every one 
of the hundreds of outlets across the US 
sold out of their supply of US$950 
DTC-75ES DATs, within the first cou­
ple of days. Many stores reported cus­
tomers paying in advance for future 
deliveries.

DAT machines were finally allowed 
to be sold in the US after Japanese pro­
ducers agreed to include a chip that 
makes it impossible to make copies of 
tapes containing recordings taken from 
CD players. For several years, the 
music recording industry lobby had suc­
cessfully kept DAT out of the US, out 
of fear that many consumers and black 
marketeers would use a combination of 
DAT and CD players to make many 
‘perfect’ copies of CD recordings.

Search for new 
Sematech chief

In the aftermath of the death of Ro­
bert Noyce, semiconductor industry offi­
cials are facing the challenge of finding 
a replacement to fill the position of 
chairman of Sematech. It is not going to 
be an easy task, industry observers say.

First of all, Noyce is leaving some 
very big shoes to fill, and few personal­
ities in the industry match up to that 
level. Most of these are simply not 
available for switching to Sematech.

Also, few current industry executives 
would want Noyce’s job of trying to 
take care of the interests and desires of 
the 14 companies that support Sematech 
- not to mention having to keep the 
US government about the deal which it 
is supporting to the tune of US$100 
million a year.

Finally, Noyce was independently 
wealthy and was not looking to make a 
bundle from his job at Sematech - 
which does not offer stock options and 
huge salaries that some potential candi­
dates may require.

For the latter two reasons, Sematech 
had a hard enough time two years ago 
finding someone to become its chief. 
Noyce only did so after a six-month 
search effort had turned up no-one and 
the lack of a leader put the viability of 
Sematech in serious doubt.

Once on the job, however, Noyce 
quickly took charge of the tremendous 
task Sematech faces. He steered the 
group in new directions, besides becom­
ing a source of ‘venture capital’ for 
companies interested in developing 
highly advanced equipment. Sematech 
has taken on political roles, intervening 
directly in efforts to stop US semicon­
ductor technology being sold off to 
Japan. ’ q
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For The 6m Band!

Simple FM Receiver
You can now easily listen to amateur radio on the 50 to 54MHz band 
with this quality, yet very simple unit! In fact, most of the receiver 
functions on this unit, are performed by a single IC (the new MC3363 
from Motorola)! This project 
will also form a basic 
‘turntable IF’ receiver module 
for future converters, to cover 
other amateur bands! Full 
form kit with double-sided 
PCB, transformer, case and 
all necessary components.
Cat K-6005.

$139

144-148MHz
Amateur Band Converter
This converter will allow you to receive the 
2m amateur band on your 50-54MHz 
receiver (K-6005). The modular design of 
this circuit allows it to fit comfortably inside 
the K-6005 receiver, so changing bands will 
be as easy as flicking the switch.
Cat K-6006

$4995
QQ

420-450MHZ
Amateur Band Converted
Another converter to give your receiver even 
greater versatility. By building this simple 
circuit into your K-6005 receiver along with $ A ft<35
the K-6006 2m converter, the 70cm band, JU
which includes the popular 432MHz ihJFW1 
frequency will be yours to enjoy. y
Cat K-6008

Electronic Dice
This handy kit is more than just a random number generator. It 
displays its numbers in the traditional die format on two rows of three 
LEDs. You can even see the Electronic Dice counting as numbers roll 
by and stop just past that elusive six. Short form kit with all 
components, PCB, IC sockets, and battery holder.

UHF Transmitter Key
This new design uses a SAW filter for improved frequency stability and 
eliminates the need for transmitter alignment. It features a flashing 
LED to indicate the button is being pressed and an automatic cut-out 
after 10 seconds if the button is accidently held down. Kit comes 
complete with all components, transmitter case and battery.
Cat K-3259 ¿«7Cat K-3532

o

O

$12”«
o

cs>
©

© ©

‘tX- CatK-5200. f

DICK^SMITH

Portable AM 
Stereo Radio

Small, lightweight, superb stereo 
sound and incredibly easy to tune! 
The Wide Band AM Stereo Radio is

©
o

Logic Probe
This invaluable kit comes with a special purpose case, 
hardware and test leads. LED indicators on the probe 
will identify logic HI, LO or PULSE states in both TTL 
and CMOS logic circuits 
Cat K-7405 I

Digital Sine/Square 
Wave Generator

This new Digital Sine & Square Wave Generator uses high speed CMOS 
ICs and a digital filter to produce waveforms over a frequency range of 
0.1Hz to 500kHz.
It also features a 
4- digit frequency 
readout, an output 
level control, and 
course/fine frequency 
adjustment.
Cat K-7350 $ 1 
nnn Rl I

Kits marked with this symbol involve mains power wiring. Take 
extreme care when working with this equipment.

Degree Of Simplicity Simple Intermediate
9QQ
Detailed

quite simple to build and requires no 
fancy tools or equipment! Comes 
complete with case, stereo economy 
headphones, pre-punched front panel 
and all components. All YOU have to 
do is put it together, add two AA yy 
batteries and you’re away! ^^^g^

--------- Cat K-5200. * /
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DIGITAL 
MULTIMETERS 
Now You Can Afford To Go Digital 
Our new range of digital multimeters come in 
bright safety yellow cases with large 13mm high 
LCD displays and pop out stands for easy reading.

Mammoth
3999 Count Heading!
Full Range 
Digital 
Multimeter
This model represents great value for 
money with loads of features packed 
into its compact case. Features like 
auto-polarity, capacitor, diode, 
transistor and logic circuit test, 
frequency measurement (up to 
4MHz!), and peak reading nold. Even 
comes with a smart vinyl carry case.
Cat Q-1450

With Bargraph Display 
And True RMS!
3999 Count DMM
At last, true RMS measurements in 
the palm of your hand! Most test 
equipment does not directly measure 
RMS values. This one however, 
measures the value of the sine wave 
a accurate readings. Features 

e auto ranging, data hold, 
frequency measurement, continuity, 
and diode test.

Cat Q-1540 s199
With Data Hold Switch
Digital 
Clamp Meter
Measure heavy currents and voltages 
without breaking into the circuit with 
this 11 range multimeter. It has a 
data hold switch so you can take a 
reading in hard to get at places 
without having to see the display. Its 
fast, 3 samples per second, 
measuring rate will ensure you get 
quick, reliable readings every time. 
Then you’ll be able to see them 
easily with the giant 15mm high 
figures on the custom LCD display. 
This meter does more than just take 
clamp readings. It has overload 
protection on all ranges and features 
diode testing, resistance, and 
continuity testing r rv
as well! Cat Q-1470 41 IQ

18 Range 
Digital 
Multimeter
This pocket sized multimeter proves 
that performance can be a lot bigger 
than price! It takes three 
measurements per second to give 
you super-fast response over its 18 
ranges and features the latest in IC 
technology to provide you with a 
highly reliable meter in a tiny, light 
weight package.
Cat Q-1442 $4995

Outstanding Value!
Full Function 
Digital 
Multimeter
Amazing value! You'll discover 
features you’d only expect in a meter 
costing much more! With a full range 
of functions, including diode test, 
capacitance and transistor test plus 
inbuilt frequency to 20MHz, and low 
power consumption allowing up to 
200 hours of use. _
Cat Q-1535 $149

33 Range 
Digital 
Multimeter
33 ranges in a pocket sized 
multimeter! This amazing little 
device can do almost everything 
you’ve wished a multimeter could do. 
It uses the very latest in IC 
technology to deliver these features 
in such a compact, reliable, and 
accurate meter. Some of those great 
extra features include frequency 
measurement, logic testing, 
continuity beeper, and transistor
testing, cat q-1446

DiõOSMITH
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RESEARCH & ■
DEVELOPMENT J

dQ
it yourself!

Design Your Own Circuits FAST AND EASY!
WISHMAKER II
PROTOTYPE DESIGN STATION
With the Wishmaker II you can quickly and effortlessly build 
prototypes of your digital designs without the need for 
soldering, then test them with the vast array of test and 
measurement equipment built into this impressive unit. A 
rugged and portable design make the Wishmaker II a must for 
engineers, technicians, students, and hobbyists who need a 
device that can get their designs up and running fast! The Unit 
comes with a removable solderless breadboard, 
wire jumper kit with 350 assorted lengths, £ j| 
probes, and detailed manual. catQ-1435
Item limited to larger stores ■
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PANEL METERS universal range
These 100uA universal panel 
meters can be easily adapted for 
any scale of Volts, Amps, or 
Ohms. By combining them with 
our SHUNT PACK and METER 
LABELS they will be capable of 
operating over the range 100uA 
to 10A and 1V to 100 V.
LARGE MU-65 TYPE-
Scale size: 96x49mm Overall 
size: 100x82mm CatQ-2065

SMALL MU-45 TYPE-
Scale size: 55x30mm Overall 
size: 58x52mm CatQ-2045

SHUNT PACK- Shunt resistors from 1.1 to 1,000,000 ohms plus $f 95 
resistance wire and instructions. Cat Q-2046 I

UNIVERSAL TEST LEAD SET
Professional quality test leads for virtually any 
application in one screw-together system. Suitable for 
most meters and test gear. Comes with.... Coiled Lead

EACH

COLOURED PLASTIC KNOBS
Now your projects can really look smart with these 
contemporary styled knobs. Use them to colour­
code controls and even swap the inserts for greater 
variety.

most meters and test gear. Comes with.... Coiled Leads 
fitted with insulated handles, 4 x 18mm (long) 1.5mm 
probes, Spade lugs, Alligator clips, Banana plugs, 
Right-angle adaptors. And they’re all M 
housed in a handy plastic wal et S7R95 
CatQ-1935

Cat P-7050 Red
Cat P-7052 Orange ntJIY 
Cat P-7054 Blue
Cat P-7056 Green

RESISTOR SUBSTITUTION WHE
Select values from 5 ohms fo 1M ohm in 
36 steps using the most common
divisions. Comes complete with leads SI 095 
and crocodile clips. Cat Q-1410 I

PROTECTIVE POUCHES
LARGE ZIPPERED Suits many of the $Q95 
larger meters in our range. Cat Q-1514 «7 M
SMALL SOH POUCH With Velcro zip eft 95
Suits our smaller meters. Cat Q-1513 «7
HOLSTER WITH BELT Lightly flexible yet hardy 
cradle which suits our Q-1516 DMM. Impact 
absorbing and can be worn on belt or SA 95 
used on the bench, etc. H ...
Cat 0-1522

DICK^<SMITH
ELECTRONICS



SPOIL IJOUÍISELH
Or Ctive Pad

a Handy Tool
The One Tool That Does It AH!

3-IN-1 Modular Tool
• It’s a drill plus drill bits
• It’s a Soldering Iron plus solder
• It’s a Screwdriver plus drivers

Cat T-5712

• And it’s rechargeable too!

Unbeatable 
value at •:
Varitemp Iron
The one soldering iron that suits a range 
of applications. 240 volt operation with 25 watt 
capacity, makes it the ideal choice for an all- 
round iron. The temperature control is 
conveniently placed on the handle, and a great 
range of tips is available to suit most applications.
Cat T-1350 *29”
Fits In The Pocket!
Butane Soldering Iron
The totally portable, butane powered soldering iron that will fit easily 
into your shirt pocket. It provides up to 60 minutes continuous use 
at full power (equivalent of 60 watts) and has temperature control 
from 10 to 60 watts.
Cat T-1370

*3995

RED HOT SPECIALS!
Selected Portasol Replacement Tips

Normally $1595 This month 
just $995

T 1368 Hot Knife suits
T 1376 Hot Knife suits
T 1377 Blow Torch suits
T 1382 Hot Blow suits
T 1379 3.2mm suits
T 1381 4.8mm suits

Heat ‘N Strip Gun
A great tool to have around the house.
Ideal for heatshrink work, removing old paint, 
drying... you'll find hundreds of uses for the Arlee 
Heat ‘N Strip gun. It's mains operated and light and
easy to use. 

Cat T-4845

Perfect For PCB Work!
Arlee Supertool

*62”
mLEC

The Arlee Supertool takes the hassle out of working on 
PCB’s. It sands, it polishes, it drills, it engraves, it mills. 
Comes complete with wire brush, milling cutters, grinding 
wheel, high speed drills, chuck collets, eraser sticks and 
plug pack adaptor-all in a handy carry case.
Cat T-4754

Just *79” HRLEC

*39”

Easy Etch Engraver
With the Arlee Easy Etch Engraver you can 
easily and quickly mark your tools, stereo 
equipment and household goods with a 
permanent identification. Steel bits let 
you engrave on metal, plastic, or woqcf 
It’s easy to handle and 
comes complete with 
a 12V plug pack 
and long cord.
Cat T-4753

Gas Powered!
The Professional 
‘Pocket’ Soldering System

poitaso!
BPROFESSIONAL

Ideal for the hobbyist, handyman or technician this butane powered 
kit allows you to make repairs anywhere, anytime. A must for urgent 
field work, etc! It’s a complete soldering system with the equivalent 
of 10-60 watts of power and temperature adjustment up to 400 
degrees Celsius. Your Portasol kit will include 4 tips, a cleaning 
sponge, and heavy duty case with clip-on iron stand.
Cat T-1374

T 1370
T 1374
T 1374
T 1374
T 1374
T 1374

MITHDIC
ELECTRONICS

B1017/MS



we’re OVERSTOCKED so these items must go!
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SCREWDRIVER BIT SETS

S595T-BAR MAGNETIC Cat T-4515

TOOL UP 
WITH THESE 
SAVINGS!

With Flexible Shaftl
MAGNETIC
PICK-UP TOOL
Now it’s easy to retrieve those little
bits that go clank in night and end 
up at them"lottom, underneath or

PUSH-ACTION 
MAGNETIC 
5 BIT SET

Cat T-4512
Cat T-4505
Cat T-4500

$6.95 
$6.95 
$4.95 
$4.95

SAVE $3 
SAVE $3 
SAVE $1
SAVE $1

caught up in your work. With 
insulated handle and 5 x 285mm 
flexible shaft.
Cat T-4530

Just $2^5

F' CLAMP SET
Just like a spare set of hands for the 
workbench or toolbox. Three sizes: 
20 x 120mm, 20 x 80mm & 20 x 
40mm. All three clamps fit to the 
38mm magnetic base included in pack.
Cat T-4750

Fully Insulated!
HOLDING 
SCREWDRIVER SET
A high quality 5-piece screwdriver 
set that's fully insulated to help 
eliminate the 'Zap!' if you happen to 
touch the wrong thing. What s more, 
it 'holds’ the screws so you don’t 
drop them into awkward places. 
Comes with - 3 flat blades: 5 x 150, 
4 x 125 & 3 x 125mm. 2 x Phillips 
head: No’s 1 & 2. CatT-4395

ECONOMY PENCIL 
BLOWTORCH
Great for heatsink work, silver 
solder, gold, silver, brazing, 
glass work, etc. It fits easily 
in your pocket and is 
powered by butane gas (the 
same as they use in cigarette 
lighters, etc). Cat T-1380 

wuTei *1595

SPECIAL!
SOLDERING AID SET
A complete soldering aid set at a 
bargain price! You get a fine-point 
and slotted end probe, scraper end 
and wire brush probe, angle scriber 
and scraper probe, an aluminium 
heatsink and 170mm tweezers. An 
essential kit for YOUR tool box!
Cat T-2606

— CatT-3610

DICK^^MITH

UTILITY KNIFE WITH 
2m TAPE MEASURE
This handy tool is really three tools 
in one- a retractable blade knife, a 
handy saw, and a 2m tape measure.

MAGNETIC
TOOL HOLDER
This 50cm strip simply screws to the 
wall and holds any shaped metal 
tools or knives. Cat T-5500

sges
INSPECTION MIRROR 
& PICK-UP TOOL
Great for when you’re working in 
tight places. This tool will allow you 
to get in there and see what’s 
happening. The other end of the 
telescopic arm doubles as a 
magnetic pick up tool.
Cat T-4525

G’ CLAMP SET
Three handy ‘G’ clamps that are ® 
perfect for most hobby work, model 
making, etc. All fit the 30mm (diam.) 
magnetic base supplied. Sizes 
include 40mm x 35mm, 30mm x 
30mm & 20mm x 25mm.
Cat T-4755

LIMITED STOCKS! 
Reduced to clear!

CatT-3610
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What ever the size 
ã off your project, 
we have a case to ff it!

ALUMINIUM BOXES
Just the thing for those weekend ! 
projects that get left lying around! j 
Put them in an economical 
aluminium box. These boxes come 
in two pieces which slide together 
and are complete with screws.

Horwood INSTRUMENT CASES
Superbly finished, beautifully constructed and designed 
Horwood instrument cases are a favourite amongst 
hobbyists and project builders alike. They look good and 
come with chrome (84 Series) or aluminium (93 Series) front 
panel handles.

84 Series
(Depth 200mm,
Height 100mm) \110x51x70mm

104x60x46mm
127x102x76mm
133x76x54mm
152x132x103mm
180x158x118mm

Cat H-2300
Cat H-2305
Cat H-2320
Cat H-2325
Cat H-2330
Cat H-2335

$6.95 
$5.95 
$7.95 
$6.95
$9.95

$12.95

K&W INSTRUMENT
CASES
These cases are solidly constructed 
with a hammer tone steel cover, 
aluminium base, and recessed front 
panel.

150x52x95mm 
100x77x125mm 
200x65x125mm 
255x77x150mm
255x150x150mm 
305x90x195mm
305x200x165mm

Cat H-2802
Cat H-2804
Cat H-2806
Cat H-2808
Cat H-2810
Cat H-2812
Cat H-2814

$12.95 
$13.95 
$15.95 
$18.95 
$25.95 
$25.95 
$29.95

Exclusive To Dick Smith Electronics!
EXTRUDED ALUMINIUM CASES

Width Cat No. Price
150mm H-2453 $29.95
200mm H-2454 $31.95
250mm H-2455 $34.95
305mm H-2456 $39.95
425mm H-2457 ____  $42.00

93 Series 
(Depth 230mm, 
Height 75mm)

Width Cat No. Price
150mm H-2462 $25.95
200mm H-2463 $27.95
250mm H-2464 $29.95
305mm H-2465 $32.95
425mm H-2466 $34.95

ECONOMY METAL CABINETS
Beautifully made cabinets to suit a huge 
variety of projects. They consist of an 
aluminium base, metal sides with cooling 
slots, and self tapping screws complete 
with cup washers. They come in an 
attractive two-tone finish. 4

Length 
76mm 
102mm 
153mm

76 x 102mm 
Cat No. 
H-2420 
H-2425 
H-2430

Price 
$22.95 
$25.95

10 Up. 
$21.80 
$24.65

$29.95 . $28.45
A superb range of cases based on a
specially made 18 gauge aluminium 
extrusion giving cases which are 
ultra strong and ultra reliable.

102x56x83mm
150x61 a. 03mm
150x76x134mm 
185x70x160mm

Cat H-2741
Cat H-2742
Cat H-2743
Cat H-2744

s DICI^SMITH
$9.95

$11.95 ELECTRONICS



BREADBOARD
KITS

Tll£$£”

You’ll never have to solder and re-solder experimental circuits again when you have a 
Wish-Board breadboard kit. These boards are made of a durable ABS plastic and have 
colour-coded markings to indicate power distribution rails. Phospher bronze and Nickel 

silver are used to achieve high endurance contacts for insertion holes and an anodised aluminium base plate ensures excellent 
high frequency performance. Your ingenuity is not limited by the size of your breadboard either- every board has dovetail 
joiners along it’s edges to enable it to interlock with others. A box of assorted hook-up wire, terminal posts, and rubber pads is 
supplied with each of these kits so you’ll need nothing more than your own inspiration and components to get under way

H-4020
«3995

H-4040
$4995

H-4022
’99

H-4042
’89

ADD-ON RREADBOARDS...ADD-ON BREADBOARDS...ADD-ON RREADROARDS...ADD-

DICkBsMITH
ELECTRONICS 
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HOME ELECTRICALS
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All Major Credit Cards Accepted. O/Nite Courier Available.

24 HOUR DESPATCH OF ALL ORDERS

NSW • Albury 21 8399 • Bankstown Square 707 4888 • Blacktown 671 7722 • Brookvale 905 0441 • Bondi 387 
1444 • Campbelltown 27 2199 • Chatswood Chase 411 1955 • Chullora 642 8922 • Gore Hill 439 5311 • Gosford 
25 0235 • Hornsby 477 6633 • Hurstville 580 8622 • Kotara 56 2092 • Liverpool 600 9888 • Maitland 33 7866 
• Miranda525 2722« Newcastle61 1896« North Ryde8783855• Parramatta6892188« Penrith323400« Railway 
Square 211 3777 • Sydney City 267 9111 • Tamworth 661711 • Wollongong 28 3800 • ACT • Belconnen (06) 253 
1785 • Fyshwick 80 4944 • VIC • Ballarat 31 5433 • Bendigo 43 0388 • Box Hill 890 0699 • Coburg 383 4455 
• Dandenong 7949377» East Brighton 592 2366» Essendon 379 7444 • Footscray 689 2055« Frankston 7839144 
• Geelong 232 711 • Melbourne City 399 Elizabeth St 326 6088 and 246 Bourke St 639 0396 • Richmond 4281614 
• Ringwood 879 5338 • Springvale 547 0522 • QLD • Brisbane City 229 9377 «Buranda 391 6233 • Cairns 311 515 
• Chermside 359 6255 • Redbank 288 5599 • Rockhampton 27 9644 • Southport 32 9033 • Toowoomba 38 4300 
• Townsville 72 5722 • Underwood 341 0844 • SA • Adelaide City 223 4122 • Beverley 347 1900 • Elizabeth 255 
6099 • Enfield 260 6088 • St. Marys 277 8977 • WA • Cannington 451 8666 • Fremantle 335 9733 • Perth City 481 
3261 » Midland 250 1460 « Northbridge 328 6944 « TAS » Hobart 31 0800 • NT • Stuart Park 81 1977

The Largest Australian Electronics Retailer!
______  63 Stores Across Australia



FORUM Conducted by Jim Rowe

Fancy audio cables: more letters, 
and the results of our listening tests
There’s obviously still a lot of interest in the subject of fancy audio cables, judging from the letters 
and phone calls I’ve been receiving. So here’s some further cogitations and ruminations, followed 
up by a report of what we found when we listened to various kinds of cable hooked into a high-level 
system...

As it happens the longer of the two 
letters I’m going to print on the subject 
this month had arrived before I prepared 
last month’s column, but I put it aside to 
give Mr Cardas the opportunity to reply 
to my comments on his cables, published 
in the May column. So it’s only fair that 
I publish it this month, and as first cab off 
the rank.

It’s actually from our old friend Phil 
Denniss, from the Department of Plasma 
Physics at Sydney University. (Sorry to 
have delayed your letter, Phil, but I hope 
you’ll understand!) And here’s what he 
has to say about the subject, which I think 
you’ll find quite interesting:

I must confess that like you I am quite 
skeptical about the need for any of the 
exotic cables that one can find advertised 
in many magazines and sold at hi-fi and 
electronics stores, and my reasons are 
basically as follows.

First, there is very little scientific 
evidence presented to support the claims 
made. There have been some hard data 
presented to support the idea that speaker 
cables should be oxygen free, high con­
ductivity, linear crystal or a combination 
of the three. However virtually none of it 
has been presented in a logically con­
nected way, that might stand as scientific 
proof that there is any measurable im­
provement in using any of the exotic (and 
very expensive) cables, whether for 
speakers or for low level signals. An ex­
ample of this is in the December 1988 
Forum about cables, concerning some 
experiments conducted by a Mr Kamada.

Second, most of the evidence presented 
in support of these exotic cables is anec­
dotal and based strongly on the percep­
tions and biases of the reviewer. I would 
have thought just about everybody in 
audio knew that the human ear-brain 
setup is notoriously adept at deceiving 
even the most clever and experienced in­
dividuals, when it comes to making quan­
titative and qualitative assessments of 

audio equipment. Psychoacoustics is es­
sentially the study of these effects.

Audiometry can become extraordinari­
ly complicated, simply to eliminate the 
influence of the brain on what we hear. 
Reviewers often seem to ignore the fact 
that what they hear is coloured by so 
many influences that they cannot control 
nor discount, that what they say is mostly 
their opinion of an event and pretty 
worthless as hard evidence. A-B testing I 
think is the only reliable testing done with 
the human ear, and this process has never 
been used in any reviews I have seen 
regarding cables.

Third, the comparatively gross distor­
tions caused by the loudspeakers would 
swamp any effects in most speaker cables. 
Hi-fi loudspeakers tend to be the real 
weak link in the music reproduction 
chain, often producing remarkably high 
levels of distortion and having anything 
but a flat frequency response. If the 
speaker cable did introduce audible 
degradation of the music, then we should 
be able to measure some imperfection in 
the behaviour of the cable. After all we 
can measure the imperfections in a 
loudspeaker system, and to much greater 
accuracy than we could identify with only 
our ears.

Which brings me to the question - is a 
piece of wire measurably nonlinear? 
There is precious little evidence of it; I 
have seen only one passing reference to 
any study of the nonlinear behaviour of 
wire. And yet it is this point that is pivotal 
to the discussion, because it is implicit 
that simply decreasing the resistance of 
the cable, or by changing the capacitance 
or the inductance of the cable, does not 
produce the required effect. Otherwise 
there would be no need for linear crystal 
oxygen free high conductivity copper 
cables, or some such alternative.

I have participated in two simple ex­
periments to measure the nonlinearity of 
some pieces of wire, and I might as well 

say at the outset that neither experiment 
showed any nonlinear behaviour that 
could in any way be attributed to the wire.

The first experiment I conducted by 
myself. It was quite straightforward; I 
simply connected a length of wire to a 
constant current supply and measured the 
voltage across the wire and the current in 
the wire, at various currents from a few 
milliamps (the smallest current that 
produced a measurable voltage drop) to 
three amps - the limit of the supply. The 
wire used was l.Otrun mains wire of 32 
strands 0.1mm in diameter, probably 
capable of carrying 10 amps without 
much stress; pretty ordinary and fairly 
typical of the crude ‘interconnects’ that 
Philistines like myself might use.

The resultant data when plotted lined 
up almost perfectly on a straight line 
going through the origin. The points that 
did not lie on the line were well within the 
1% limit of accuracy of the setup.

The next experiment was devised by 
one of the research students at Plasma 
Physics, Mark Ballico, and I am indebted 
to him for his ingenuity and enthusiasm. 
What was proposed as a quick half-hour 
experiment took, in the end, most of the 
afternoon!

The idea is very similar to a standard 
intermodulation distortion test, per­
formed on any normal audio amplifier. A 
circuit of the setup is enclosed, and as you 
can see it is pretty simple. A transformer 
with a centre-tapped secondary of six 
turns (total) was constructed using a 
100VA transformer kit, with the primary 
already wound. We used fairly light 
gauge wire (ten strands each 0.1mm in 
diameter) because we figured it would 
require less current to show any non­
linearities.

The circuit was wired in such a way as 
to minimise the amount of 50Hz and as­
sociated harmonics from appearing in the 
signal we were measuring with the 
spectrum analyser. We chose the second
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frequency (from the low distortion oscil­
lator) to be about 5kHz - but not a har­
monic of 50Hz, so that it would be clear 
which frequency components were from 
the mains, which components were being 
produced by the oscillator and which 
were produced by any nonlinear be­
haviour of the wire.

The spectrum analyser was used be­
cause of its ability to resolve low 
amplitude frequency components in the 
presence of other relatively larger ones. 
The 50Hz current in the wire was 15A; 
the wire is rated to carry 05 A.

And the result? We could detect no in­
termodulation products, less than 65dB 
below the 5kHz signal. All of the spectral 
lines that were visible were contributed 
by the mains, or by the low distortion 
oscillator.

To put it another way, we saw absolute­
ly no evidence of any intermodulation 
products, and if there were any they were 
significantly less than one thousandth of 
the voltage (one millionth of the power!) 
of the 5kHz signal. This implies that the 
wire caused much less than 0.1% distor­
tion.

This does not represent a stunningly 
low level of distortion, but it is well below 
those levels generated by most hi-fi 

loudspeakers, and it is comparable to the 
distortion levels of those expensive valve 
amplifiers that audiophiles of the 
'subjectivist' school love to use!

I will now address some of the specific 
points in your February Forum column. 
Mr Easdown says that the "... more deli­
cate wire is reserved for the higher 
signals”. One assumes that he means for 
the higher frequency signals, but only by 
reading the context of the statement. This 
is so much manure (good for fertile im­
aginations!), because at ALL audio fre­
quencies the fatter wire will have the 
lower impedance and will hence carry 
more current.

The designer of the cable may try to 
'reserve' the 'more delicate wire’ for the 
‘higher signals', but the current has other 
ideas! It is going to take all paths, and 
most of it will flow down the easier path 
- regardless of frequency, power or how 
'high' the signal may be. It is simply 
stupid and wrong to suggest otherwise. To 
split the audio spectrum as is suggested 
would require a cross-over network, in 
the same way that we use cross-overs in 
loudspeaker systems with several drivers.

On page 51 you consider what might 
happen to the average consumer if they 
bought some fancy cable and tried it out. 

The truth is that to perform any meaning­
ful audio test by ear you really must use 
the A-B technique, preferably double 
blind, and in this instance it should be 
done in the customer’s listening environ­
ment with the customer’s hi-fi equipment.

This is not really practical unfortunate­
ly, and so the retailers of these fancy 
cables must feel pretty secure. They must 
know that the customer has no way of 
properly testing their (the retailers') 
claims. This is a rather dubious business 
practice.

On page 52, you talk about the sup­
posedly directional properties of some' 
exotic cables. The fact is that for any 
audio signal, one can safely say that the 
power flows from the source to the load. 
But the current flows backwards and for­
wards in the wire - it is after all alternat­
ing current that we are talking about. My 
limited understanding of Maxwell and 
Poynting and their work says that the 
power delivered to a load from a source 
actually flows through the space around 
the cable, and only the current flows 
down the cable.

By the way, directional couplers used 
at radio frequencies can couple power 
into a cable that will flow only one way in 
the cable without any nonlinear be­
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FORUM
haviour, and I presume that a directional 
coupler could be made to work at audio 
frequencies if it was scaled to suit the 
wavelengths involved. I would hasten to 
add, however, that such a device would be 
bigger than virtually any hi-fi setup.

On the issue of the ‘black wire’ 
phenomenon, I feel that minor corrosion 
of the conductor will have little or no 
effect until a significant amount of the 
wire is corroded away - causing a rela­
tively large increase in the resistance of 
the wire. And just to be pedantic, 
hydrogen chloride (HCl) is normally a 
gas, and only becomes an acid 
(hydrochloric acid) when it is dissolved 
in water. It is corrosive, bull thought that 
copper was pretty immune to its effects. I 
am not a chemist though, and I could be 
wrong.

To get all this in some perspective, we 
should consider the entire signal path of 
the average hi-fi system. Before the signal 
even reaches the power amplifier it must 
pass through many amplifiers, 
preamplifiers, filters, cables, connectors, 
tape recorders (some digital, some 
analog), etc. To think that the lastfew feet 
to the speakers is so vital, while at the 
same time ignoring the precedingjourney 
is ludicrous.

How do the proponents of special 
cables propose to correct for the fact that 
the signal has already passed through 
nickel, tin, brass, silver, steel, kovar (used 
in some transistors), silicon (imagine 
what silicon must do to the stereo image!) 
and even a partial vacuum (if they use 
valve amps) - and the inevitable loss of 
detail and clarity that would doubtless 

The circuit used in Phil Denniss's second experiment.
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accrue in such a long reproduction chan­
nel? They cannot.

Not only that, but no one in their right 
mind would bother. As Doug Self pointed 
out in his article 'Science vs. Subjectivism 
in Audio Engineering' (Electronics and 
Wireless World, July 1988, p.692), in the 
professional audio industry one simply 
cannot afford to waste time and money on 
such silliness.

I am the proud owner of a very nice pair 
of Sennheiser HD540 headphones, and 
would you believe it, according to the 
manual they have steel connecting leads! 
Steel must be the worst material to use, if 
we are to believe the proponents of exotic 
cables. It is an alloy, with all sorts of 
gunge along the intercrystal boundaries. 
The Sennheisers sound terrific - arguably 
the best of any headphones OR speakers 
I have ever heard.

It is my opinion that all that is required 
to get the best possible signal to your 
loudspeakers is a cable system of low 
resistance, inductance and capacitance 
and comparable connectors, wired in a 
manner that minimises radiated energy 
and RFI susceptibility.

On the point of connectors, I feel there 
is some benefit to be had in using gold 
plating, as this reduces any bad effects 
caused by oxidation and tarnishing. Al­
though some attention should be paid to 
the possible problems caused by galvanic 
action when dissimilar metals are in con­
tact with one another. J.L. Linsley Hood 
(‘Spot Frequency Distortion Meter', in 
Wireless World, July 1979) recommends 
the use of gold-plated connectors for 
ultra low distortion, but he is talking 
about distortion levels of less than one 
part in one million (.00001% of 10V)! I 

suppose I should add that Doug Self 
seems to think that gold plating is not 
necessary (‘Preamplifier Design' - letter 
in Feedback column, Electronics and 
Wireless World, April 1985 p.75).

I have very little time for such 
newspaper ‘experts’ as Mr Easdown 
would appear to be. Perhaps I should not 
be too hard on them - after all it must take 
enormous humility (gall?) to offer their 
ignorance for such public scrutiny. Per­
sonally I wish they would stop wasting 
paper and misleading the public; it really 
gets up my nose. I am sure that even they 
must realise that they do not know what 
they are talking about.

On the other hand, I feel that more 
adequate testing that is truly indicative of 
subjective performance is worth inves­
tigating and implementing. It would ap­
pear that otherwise, hi-fi’s basis in good 
engineering might be lost and we will 
have abandoned reason, sold our souls 
and given away our ears - cloth or golden 
- to the snake oil salesmen (er, 
salespeople). Mediocrity here we come! I 
hope not.

Phew! I hope Phil Denniss feels a little 
better, after getting that lot off his chest. 
He certainly had quite a bit to say, but I ’ ve 
reproduced just about all of it because just 
about all of the points he made seemed 
quite interesting. Thanks, Phil.

Generally he seems to be agreeing with 
the broad thrust of what I have written 
myself, which is reassuring. I’ve sug­
gested myself that for any really mean­
ingful auditory comparisons, you really 
need to perform A-B testing, and 
preferably using the double- blind techni­
que - where neither the listeners nor the 
person doing the A-B switching knows 
which of the items being compared hap­
pens to be ‘A’ or ‘B’, during the actual 
tests.

Unfortunately this kind of test is very 
much more complicated and time-con­
suming to perform than simple com­
parisons. Which is no doubt one of the 
reasons why they’re done so rarely, and 
why so much confusion and gob­
bledegook seem to reign in hifi circles!

The experiments done by Phil Denniss 
and his colleagues to check the linearity 
of wires are certainly interesting, and I 
agree that one would expect an inter­
modulation-distortion test to be fairly 
relevant. But I can almost hear the sub­
jectivist objections already: why didn’t 
they measure at higher audio frequencies, 
or look for even smaller components; per­
haps an IMD measurement doesn’t show 
the kind of nastiness contributed by cheap 
cables, and detected by sensitive ears, 
etc...

I like Phil’s point with regard to that 
‘thick wires for bass/thin wires for treble’



business. Of course the signals will tend 
to flow in all of the wires, whatever their 
frequency, and purely in inverse propor­
tion to the wire impedance. As Phil points 
out, the fatter wires will inevitably tend 
to have lower impedance, and hence carry 
the major share of the current at all fre­
quencies - even if you do try to bring in 
factors like skin effect, which to me still 
seems likely to be very minor at audio 
frequencies.

I must confess that in my discussion of 
the supposed ‘directional’ properties of 
some cables, I did forget the fact that RF 
directional couplers achieve the coupling 
of power in predominantly one physical 
direction, and without reliance on non­
linearity. But as Phil points out himself, 
for such a coupler to work at audio fre­
quencies it would have to be scaled up to 
a size far larger than the kind of cables 
we’re talking about. And in any case, the 
cables concerned are supposed to provide 
better signal flow in one physical direc­
tion than the other, along the same circuit 
- not directional power coupling from one 
circuit to another.

I think one can only agree with Phil’s 
summary about the overall situation, and 
the tortuous path followed by the signal 
on its journey from recording studio 
microphone all the way through to your 
loudspeaker. It does seem rather 
ludicrous to make such a song and dance 
about a few metres of wire right near the 
end of the journey, when you think about 
it...

Anyway, let’s pass now to the second 
letter, which came from Keith Walters of 
Lane Cove, NSW. Keith also makes some 
interesting comments:

In all of the correspondence I have seen 
so far on this subject, nobody seems to 
have raised the possibility that acoustic 
vibration from the speakers could be 
somehow influencing the signal passing 
through said cables. Is it possible that 
whether you hear an improvement or not 
is determined by how loudly you play the 
music? (Or whether you were listening 
through headphones.)

In researching the phenomenon of 
‘golden cables', most distortion measure­
ments would presumably be done with the 
power amp running into a dummy load. I 
wonder if anyone has tried dangling the 
cables in front of the speakers, with the 
volume turned up, and while carrying out 
distortion measurements.

Among the rock music fraternity, cheap 
electric guitar leads are notorious for 
producing spurious noises if stretched or 
dragged across the floor. With the amp 
gain turned right up, draping such a lead 
across the speaker can produce an ear­
splitting screech of feedback. Freedom 
from this sort of acoustic sensitivity is one

The CD-XP ‘Digital Audio Pen’, from 
Audio Q Imports...

of the most important characteristics of 
good quality musical instrument leads.

It's not too hard to imagine that a flimsy 
$5.00 RCA lead would be far more prone 
to this sort of effect than a much more 
solidly constructed $50.00 one. If so, 
while the level of feedback encountered 
with a domestic hifi system would be un­
likely to be enough to produce sustained 
oscillation, it could be sufficient to 
produce noticeable distortion.

So maybe these cables do offer an im­
provement, albeit for the wrong reason! 
Maybe the fancy types of copper wire 
have an influence on this too.

Anyway, I’m still hanging out for the 
ultimate hifi accessory - superconducting 
cables, complete with their own liquid 
nitrogen refrigeration plant!

Thanks for your comments too, Keith. 
You may well be right about the pos­
sibility of feedback via cable 
microphony, which presumably could 
cause distortion. But if you are, it 
shouldn’t be too hard to measure this 
distortion. In fact it should even be pos­
sible to take a leaf out of the notebook of 
Phil Denniss and his colleagues, and use 
a two-tone IMD measurement technique 
to make the test more rigorous. With say 
50Hz played via the speakers, and the 
cables carrying a non- multiple frequency 
around 5kHz, it should again be possible 
to check for IMD products - with both 
cheap and ‘fancy’ cables.

We don’t have a sensitive audio 
spectrum analyser in the EA lab to try it 
out, or I’d give it a try. Perhaps Phil and 
his colleagues might help out, and let us 
know the result.

Our test results
As I mentioned last month, thanks to 

Trevor Wilson and his colleagues in the 
‘Oz Fi’ organisation we’ve just had the 
opportunity to try out a really top-quality 
stereo system using mainly Australian- 
designed and manufactured components. 
The system comprised an ME 850 power 
amplifier and matching ME 25 
preamplifier from Peter Stein’s ME 
Sound, coupled to a pair of impressive 
5-driver ‘Silhouette’ enclosures from Lia 
Galante’s Port Macquarie-based firm 
Audio Definition. Later the AD Silhouet­
tes were replaced with a pair of Brad 
Serhan’s ‘Dolomite’ enclosures, from Or­
pheus Loudspeakers in Sydney.

To ensure that I could drive such up­
market gear with a suitably ‘ultra-clean’ 
signal, Trevor also arranged for the loan 
of a Harman/Kardon HD7500 CD player. 
This is one of H/K’s latest models, with a 
‘Bitstream’ single-bit DAC system 
operating at a clock frequency of no less 
than 33.86MHz and a rated low level 
linearity of +/-0.2dB at levels down to 
-90dB.

In short, it was very much a top-drawer 
system, and capable of significantly 
higher definition than my existing setup. 
In fact it was a delight to listen to, and I’ll 
write more about this soon in a separate 
article.

But as I noted last month, the relevance 
of this system to the present discussion is 
that by sheer coincidence it provided an 
opportunity to try out some of Mr 
Cardas’s speaker and interconnecting 
cables for ourselves - and in a system with 
undisputably high definition. Not only 
that, but we were also able to compare 
them with standard ‘el cheapo’ cables, 
and also with cables such as those by 
QED and Hitachi. The very same cables 
tested previously and discussed in the 
May column, in fact.

Now before I give the test details and 
results, I should stress that although we 
tried to be as objective as possible, to get 
around at least some of the 
‘psychoacoustics’ problems discussed 
earlier by Phil Denniss, we were not able 
to carry out true double-blind A-B tests. 
We were only able to do fairly simple A-B 
comparisons, using what were essentially 
fairly crude ‘single blind’ control - with 
only the experimenter knowing the cables 
in circuit and with any knowledge of the 
kind of result to be anticipated. So in that 
sense, our tests can’t be judged as par­
ticularly rigorous; although I suspect that 
they were probably more so than many of 
the comparisons made in hifi stores.

The other comment that should be 
made is that with this kind of testing, 
you’re listening to extremely small dif-
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FORUM
ferences in performance. Even with the 
top-quality system we were able to use, 
the differences produced by changing any 
of the cables were very small indeed - far 
smaller than those produced by changing 
major components like loudspeaker sys­
tems, for example. Which is what you’d 
expect, of course.

With the qualifications over, now for 
the actual tests. First the speaker cables, 
where we essentially compared a pair of 
Cardas Hexlink Five Series cables (over­
all diameter Umm) with a pair of regular 
‘el-cheapo’ cables, each consisting of two 
lengths of ‘heavy duty’ figure-8 plastic 
covered mains flex, with the two 44- 
strand conductors connected in parallel to 
give 88 strands of 0.16mm diameter, for 
each conductor. Both the Cardas and 
regular cables were nominally three 
metres long.

We did comparisons between these two 
kinds of cables in two different ways. One 
was by swapping back and forth between 
one pair and the other, and listening 
repeatedly to various pieces of music 
selected for (a) their excellent recording 
quality; and (b) their content, and its 
ability to show up subtle IMD effects. The 
other was to use one type of cable for each 
channel, feeding identical loudspeakers, 
and use the ME 25 preamplifier to mix the 
incoming stereo into mono, which was 
then fed alternately to either one power 
amp/speaker combination or the other, 
for instantaneous A-B comparisons. 
Again this was done repeatedly, with the 
same selected music segments.

And the results? To be honest, I 
couldn’t hear any difference at all. Some 
of my younger listeners felt they could 
hear a very slight difference between the 
Cardas and the regular cables, using the 
cable-swapping method. The Cardas 
cables seemed slightly ‘cleaner’ at the 
extreme treble end, they thought.

But when we tried the instantaneous 
comparison method, switching mono sig­
nals back and forth between the two 
cable/speaker systems, none of us could 
consistently detect any difference be­
tween the two.

By the way, these tests were performed 
with the HD7500 CD player, ME 25 
preamp and ME 850 power amp all 
hooked up using Cardas Hexlink Five 
Series interconnecting cables - just to 
make sure that there could be no argu­
ments about masking due to poor- quality 
interconnecting cables. The cables be­
tween the CD and the preamp were Im 
long, while the special cables used to link 
the ME 25 and ME 850 (because of the 
latter’s special input sockets) were 1.5m.

For the interconnecting cable com­

parisons, we were only able to perform 
tests using the cable-swapping method. 
However we carried out the comparisons 
quite a lot of times, swapping back and 
forth between cable pairs and changing 
the order in which the latter were heard, 
in an effort to make things more objec­
tive.

The cables we compared were used for 
the CD player-preamp link, with the other 
Cardas interconnect cables still used the 
preamp- power amp link. The Cardas 
speaker cables were again used, in an 
effort to obviate any conceivable mask­
ing effect.

The interconnecting cables compared 
were all nominally Im long, and con­
sisted of the Cardas Hexlink Five Series, 
the QED Incon P100S, a pair of Hitachi 
LC-OFC SAX-102’s, and a very low cost 
‘standard’ stereo interconnecting cable as 
sold by almost any audio supplier or 
electronics store. And yes, just for the 
record, we tried not only the QED cable 
in both directions, but also the Cardas and 
Hitachi cables as well. This is because 
like the QED cables these also have little 
‘directional’ arrows printed on their outer 
sleeves - even though their makers don’t 
seem to make any claims about direc­
tionality.

The results were a little different from 
those with the speaker cables, but still not 
dramatic.

Our younger listeners found the sound 
with the standard cables slightly ‘flatter’ 
or ‘deader’ than with ANY of the fancier 
cables. They tended to find the sound 
produced with all of the fancier cables 
more ‘alive’ and ‘crisper’ than with the 
standard cables, in other words. But there 
were no consistent differences found be­
tween the Cardas, QED and Hitachi 
cables, connected either way around in 
each case.

Personally, I thought that I too could 
hear a slight difference between the 
standard cable and the others. It did seem 
a little flatter, but I’m still not sure I 
wasn’t kidding myself.

I think one thing did become clear, 
from all of this. The differences produced 
by the various types of cable were ex­
tremely subtle, and may well not be even 
audible with systems using primary com­
ponents of lower resolution.

What else can one conclude? Not a 
great deal, I suspect, except that if you 
already own a system where the main 
components are all top-of-the-range 
items, and you still have money to spare, 
there’s probably no harm in investing in 
some of these fancy and expensive 
cables. You may even be able to hear a 
slight improvement.

But if you’re more like most of us, with 
a fairly average system and budget, my 

strong impression is that you’ll hear a 
much bigger improvement if you spend 
any available money on upgrading your 
speakers and power amp, in that order.

Sorry Mr Cardas, but your cables didn’t 
really make much more impression on me 
than your explanation of the way they 
work.

Magic pen?
Here’s a little something to think about 

this month, before I end up. It’s not about 
fancy cables, but a related topic: gadgets 
claimed to obtain improved performance 
from your compact discs.

A couple of weeks ago I received a 
small parcel from Vincent Tester, who 
runs a company called Audio Q Imports 
in Hawthorn, Victoria. The parcel con­
tained a special ‘CD-XP Digital Audio 
Pen’, which looks like a fairly fat felt 
marking pen containing a dense green 
ink, together with instructions and litera­
ture on the way it’s said to work.

The basic idea is that in a CD player, 
some of the infra-red light from the pick­
up layer can be diffracted and/or reflected 
sideways in the disc material. Here it can 
travel out to the sides of the disc, where 
it can be reflected from the edge and 
hence can return (delayed) to the pits 
being read, to cause potential reading er­
rors. So by applying a dense green coat­
ing to the edge of the disc with the CD-XP 
pen, to absorb the stray infra-red, it is 
prevented from returning and causing 
trouble - resulting in noticeably ‘cleaner’ 
reproduction.

It might sound a bit far-fetched, per­
haps, but I decided to try it out while I still 
had access to the you-beaut Oz Fi system.

And what do you think?
That’s right, I reckon I can hear a dif­

ference. Somehow the coating from the 
pen seems to remove a subtle ‘edginess’ 
from the sound - an edginess that in some 
cases I wasn’t even conscious of, pre­
viously. Somehow the music now seems 
‘cleaner’, at least with some discs. Other 
discs didn’t seem to respond at all, and I 
suspect that’s because their aluminisation 
extends around the outer edge, and stops 
the green stuff from working.

Perhaps I’m imagining things, and 
having myself on - Phil Denniss’s 
psychoacoustics run rampant? I’ll cer­
tainly try doing some more testing before 
next month.

But note that the cost of the CD-XP pen 
is only about $10-12, and so far it seems 
to produce at least as much improvement 
to the sound from some of my CD’s as 
certain fancy cables costing much, much 
more. How embarrassing!

Incidentally Audio Q Imports’ address 
is 649 Burwood Road, Hawthorn 3122; 
phone (03) 813 3691. •
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Simple 'extra supply
rail' generator

ETI Construction Project:

TTL/RS232 interfaces and

ideal solution, but to most would-be constructors, their design is tantamount to black magic.

C.J. Pitcher clears the fog.

There are many occasions when a cir­
cuit calls for more than one supply rail 
— to power a TTL/RS232 interface from 
a 5V logic supply, supply the program­
ming voltage for EPROMs, or obtaining 
an extra supply rail when mixing digital 
logic with communication circuitry. Not- 
so-obvious applications are battery sup­
plied equipment, where efficiency 
and/or performance would otherwise 
have to be compromised to suit avail­
able battery voltage, and RF power 
transistor circuitry, where efficiency and 
gain usually dramatically improve at a 
supply rail just above the one you have 
available!

Most of these applications can be 
sorted out by fitting multiple regulators. 
If the equipment is mains powered, 
then multiple unregulated rails arc easy 
to generate — although several trans­
formers may be necessary. There are 
times, however, when none of these 
solutions is convenient, and then the 
average junk box can yield a simple 
solution, namely - a ringing choke con­
verter.

Now most people at this point throw 
up their hands in horror, remembering 
a design procedure akin to black magic 
and the soft phutt! that a transistor 
makes as it blows up. But take heart; 
that same black magic can work for us, 
and once the beast is correctly set up, 
transistors tend to chug away cheerfully 
without further complaint.

The bare bones
Stripped of details, a ringing choke 

converter looks like Fig.1. The transis­
tor is biased so that a collector current 
flows through the primary winding when 
power is switched on. The secondary 

winding is connected so that feedback is 
positive, i.e., collector current increases 
cause base current increases, and vice 
versa.

So at switch-on, the small initial col­
lector current quickly causes a large col­
lector current, so that the transistor 
saturates. Inductors, however, take 
their time over current build-up, so the 
nett effect is a slowly increasing current 
in the primary winding, with the rate of 
rise determined by the value of its in­
ductance.

The transistor will saturate, beyond 
which the current the inductance allows 
to flow exceeds the current the transis­
tor can support, and the transistor 
comes out of saturation. This causes the 
collector voltage to rise, which causes 
the base current to fall, and the transis­
tor rapidly switches off. The inductance, 
feeling cheated, looks elsewhere to 
dump the current it is now carrying (the 
field built up in the core collapses); the 
only place it can go is through the diode 
and into the output capacitor. Then the 
whole process starts over, so the circuit 
oscillates.

Depending on a variety of factors, 
that capacitor can be charged to a 
higher voltage than the input supply. 
The circuit is then acting as a voltage 
converter. (Some describe it as a DC 
transformer).

What determines the output voltage? 
To a first order, only the loading on the 
output capacitor. If that load is low, 
then the output can get very high in­
deed, which is one of the reasons for 
the nasty reputation this circuit has for 
blowing up transistors. There are ways 
around this problem, as we shall see, 
but remember: don’t ever run such a 
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circuit without a load if you value your 
transistors, and for that matter, if you 
prefer not to get zapped every time you 
touch it!

Various refinements of the circuit are 
seen. The output voltage need not be 
simply taken off at the collector, al­
though that is the simplest. A separate 
winding can be used, or the collector 
can be tapped down the primary. The 
output can be applied to a voltage 
multiplier, although with the usual 
mark/space ratio that tends to lower the 
efficiency.

Fig.1: General form of the ringing 
choke supply generator. How it 
works is explained in the text. A 
negative output is obtainable simply 
by reversing the diode, as shown.



í
\ *

A couple of real world’ applications for the ringing choke supply generator. The 
larger board is a 25V supply for an EPROM programmer that runs off a 9V supply, while 
the smaller one is a TTL-RS232 interface that supplies split rails and runs off a single 5V 
supply. (Yes, I know about the Maxim chips for this job, but my solution’s a whole lot cheaper - 
less elegant!)

Component notes Contributed by The Apogee Group

The output diode must be able to 
withstand the output voltage, as must 
the output capacitor. The diode must 
also be able to work with a short cur­
rent pulse, although that is true of all 
power supplies.

The resistance in series with the tran­
sistor's base is a compromise; it should 
be a large enough value so that the 
maximum collector current is well de­
fined. but at the same time it should be 
low enough in value so as not to waste 
power. And, more importantly, it 
should be of such a value that the base­
emitter breakdown voltage of the tran­
sistor is not exceeded. It is usually best 
adjusted experimentally, although it’s 
not particularly critical; also it may have 
to be increased when regulation is 
added, of which more anon.

The transformer is actually one of the 
least critical components, at least if you 
arc not after the ultimate in efficiency 
or a tightly controlled operating fre­
quency. Most ferrite materials - rods, 
toroids, potcores, etc - can be pressed 
into service after a fashion. 1 have used 
toroids, rods and the cores from TV 
horizontal output transformers, as well 
as the more conventional potcores.

For various reasons, iron cored induc­
tors such as the output transformers 
from transistor radios, tend to be disap­
pointing; in most cases the wire is too 
fine, and I lack the patience to rewind 

them. It is best if the core has an air 
gap to avoid problems with saturation, 
again because the efficiency usually 
drops. Potcores, rods and such are 
therefore usually a better choice than 
toroids.

In fact, part of the magic of this cir­
cuit is that it is very tolerant; gross er­
rors and simplifications in design have a 
relatively minor effect on performance. 
It is, in fact, well suited to throwing to­
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gether from odd parts - to meet that 
particular oddball requirement that 
tends to turn up with depressing regu­
larity.

Design procedure
Warning - what follows here is vastly 

simplified. But it is effective, as I’ve 
proved in practical circumstances. Here 
are the steps:



IC1 VinSimple Generator
1. From the required output voltage 

and current, calculate the required 
power output; double this to get the 
required input power. This assumes 
an efficiency of 50%; the result 
should be a lot better than that, but 
50% is a safe worst case.

Po = Vo.Io
Pin = 2.Po

2. This gives the input supply current. 
A reasonable estimate of the peak 
collector current is double the aver­
age input current.

i .e.,lcmax = 2.lin
= 4.Po/Vin

3. Select a suitable transistor for this 
current and voltage and estimate its 
frequency capability.

i .e.,Pcmax = 2.Po
Icmax = 4.Po/Vin

Vcmax = Vo (plus a margin 
for safety)

There are various ways of estimating 
the transistor's frequency require­
ments. They are not all that critical, 
the main impact of a 'too slow' tran­
sistor (low ft) being lower efficiency. 
A rule of thumb is that the efficiency 
starts to get uncomfortably low at a 
frequency of around tT/10.

4. Calculate the required primary in­
ductance. By making some wild ap­
proximations we come up with the 
following equation:

Lp = Vin/(8.Po.f)
where Lp is the primary inductance; 
Vin is the input voltage supply; Po is 
the required output power; and f is 
the required frequency (pulse repeti­
tion rate).

5. Turn this into the required number 
of turns on a suitable core by any of 
the normal means of inductance cal­
culation; note that the simplest way 
here may be trial and error, particu­
larly with the usual range of un­
known cores that the junk box inevi­
tably turns up.

6. Calculate the number of turns on the 
secondary winding:

Ns = Np( Vfb/Vin)
where Ns is the number of secondary 
turns; Np is the number of primary 
turns; Vin is the input voltage sup­
ply; and Vfb is the required second­
ary voltage. The value chosen for 
Vfb is fairly arbitrary; just make sure 
it is less than the base-emitter break­
down voltage of the transistor; for 
various reasons 1 - 2V seems dose 
to optimum.

7. Calculate the scries base resistance: 
Rb = Vfb (Hfc/Icmax)

Fig.3: Circuit of a practical 25V supply, designed according to 
the procedure outlined. T1 was wound on a 75mm length of 
9mm diameter ferrite aerial rod'. The primary comprised 50 
turns, closewound with 20G enamelled wire, while the 
secondary, wound over the top, was 15 turns of 26G enamelled 
wire. Resistor R2 was two 430-ohm resistors in series, but any 
other two resistors making up a like value could be used (like 
820 and 39 ohms). The spots near T1 indicate the start (or 
finish) of the respective windings.

where Hfe is the AC gain for the 
transistor, remembering that we want 
it to be well saturated. A suitable 
figure is usually around 10 - 20.

Now those of a more analytical frame 
of mind are probably having convulsions 
at this point, over the gross simplifica­
tions made in the above. I agree, the 
results will vary wildly. But the resulting 
converter will still work, and probably 
almost as well as if a great deal more 
time had gone into the design. I prefer 
to spend that time doing other things.

If you arc really uncomfortable with 
this approach, there arc quite a number 
of references which treat this circuit in 
much more detail. But I suggest you try 
the above and build it up before you get 
too deep in theory; you will be sur­
prised how easy it is to get it working to 
specifications.

Regulation
The above works fine if the load cur­

rent is constant; in fact, this form of 
converter supplies a constant output 
power, so the output voltage varies in­
versely with the load current.

There are times when this is not all 
that convenient, particularly when the 
load is small. The output voltage then 
tends to rise without limit. It is simple 
enough, however, to tack on a regulator 
which adjusts the base voltage - and 
hence the base current, collector satura­
tion current, and hence the output volt­
age.
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See Fig.2. Here, a fraction of the out­
put voltage is 'sampled' by the resistive 
divider R1-R2, and this is compared 
with the input supply (or a reference 
supply if the input isn't stable enough). 
The output of this comparison is used to 
control the oscillator transistor's base 
bias via the PNP transistor. This gives 
more than sufficient regulation for most 
purposes. If better regulation is needed, 
it is usually simpler to add a three ter­
minal regulator to the output.

If this circuit loses regulation, particu­
larly at low voltages, it is usually be­
cause the secondary is coupling too high 
a voltage to the base circuitry and/or 
the base resistance is too low; reducing 
the number of turns on the feedback 
winding usually brings it back into line. 
It may seem obvious, but you would not 
be the first to try and regulate the out­
put voltage to below the input supply!

Results
Fig.3 shows the circuit of a converter 

I have built several times over, for sup­
plying 25V at 35mA from a 9V rail for 
an EPROM programmer. It was 'de­
signed' (with apologies to the purists for 
using that word) along the lines just de­
scribed. As always, it is capable of im­
provement. (At my place, if it does the 
job then it gets no more attention).

In one effort, the transistor was a TO- 
5 silicon device from which the mark­
ings had long disappeared; my estimate 
is that it had an IT of around 5MHz. 



and the BVcbo was better than 40V.
Calculations suggested that for a fre­

quency of 100kHz the primary induct­
ance should be around 120 microhen­
ries. I wound 50 turns on a three-inch 
length of loopstick from an old transis­
tor radio, with a 15-turn secondary (20 
in another instance). The primary in­
ductance ot this arrangement was later 
measured at around 150 microhenries.

Judicious adjustment of the ‘sampling’ 
resistors (R4, R1-R1A) gave an output 
voltage ot 25.2V no load, falling to 
25.1V with 75mA output current. For 
25V out. RIA is 2.7k. For 28V out. 
RIA is 2.2k. With no load, it drew 
about 50mA from the 9V rail, rising to 
180mA with a 680-ohm load resistor; 
this represents an efficiency of 57.5%’ 
which is a bit low, but adequate. The 
transistor got a bit warm, but a clip-on 
heatsink calmed it down.

I found a pot-core while grubbing in 
the junk box which looked interesting, 
so I wired it in temporarily. The fre­
quency dropped to a bit under 10kHz, 
and the efficiency shot up to 85%, 
which suggests that a lot of the loss is 
due to the transistor switching speed. 
This was a 25mm core of 3H1 material, 
with an estimated 70 primary turns; I 
wound about 15 turns on top as a sec­
ondary.

Going further
Of course, you may want to turn the 

above procedure on its head. You may 
have a ready made inductance; in that 
case you need to select a transistor to 
suit, and live with the resulting frequen­
cy. No matter, it still works.

Bear in mind that the choice of diodes 
becomes limited as you raise the fre­
quency, particularly if you want a lot of 
power out. Most power rectifiers start 
to seriously limit the efficiency above 
about 20kHz. Small signal diodes such 
as the 1N4148 work at frequencies a lot 
higher, but at lower currents. If your 
power requirements are that high, it is 
probably worth looking at a push-pull 
converter with a proper saturating core 
transformer, but that is a horse of a 
rather different colour.

Some of the places where this circuit 
is currently installed include a break­
down voltage meter, where the device is 
a 2N964 mesa switch and the trans­
former a rewound miniature IF trans­
former; this runs at about 250kHz, to 
give a voltage pegged at around 120V. 
Another is to run an op-amp in a high 
impedance meter, which runs off 30V 
supplied from two penlight cells (using a 
IIP31 and an unlabelled potcore, run­
ning at about 30kHz). ,
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Keeping tabs 
on the UV bogey
Jack Middlehurst reviews a locally designed and manufactured instrument 
measure levels of UV radiation in all sorts of applications, ranging 

that can be used 
from sunbathing

to 
to

photo-resist exposure.

The Sun emits massive amounts of 
energy, in various forms including elec­
tromagnetic radiation that has a fre­
quency range from below the Ultra Low 
Frequency (ULF) range up to the fre­
quency of light, then on to ultraviolet 
(UV) light and beyond.

We humans would not exist in our 
present form if most of this barrage was 
not absorbed by various processes that 
take place in the upper atmosphere. 
Life on Earth is particularly sensitive to 
the level of UV radiation at ground and 
sea level. Considering the amount of 
media coverage about the ozone layer 
and holes therein, and the effects of this 
on the incidence of melanoma (skin 
cancer), there can't be many people 
who haven't heard of UV light and its 
effects on humans.

As the colour of light changes from 
red through orange, yellow, green, 
blue, to violet, the frequency and conse­
quently the energy and penetrating 
power, of the radiation increases. The 
frequency of violet light ranges up to 
750THz ' (terahertz), i.e. 750 million 
megahertz, corresponding to a wave­
length of 400nm. Above this is ultravio­
let light, divided for convenience into 
UV-A and UV-B. UV-A goes from 750 
to 938THz (400 to 320nm) and UV-B 
goes from 938 to 1071THz (320 to 
280nm). Above this lies UV-C, then 
soft X-rays, hard X-rays, gamma rays 
and finally cosmic rays, although the 
sun does not emit much of the latter.

Since, in rather general terms, UV-A 
allows many of us to get a tan. but the 
more penetrating UV-B gives us sun­
burn, skin damage - and if you are un­
lucky. skin cancer - it would be nice to 
have a meter that would allow us to 
measure the levels of UV-A and UV-B 
before we venture out for a bit of sun­

bathing.
It would be better still if. for exam­

ple. the daily meteorological predictions 
included information on the likely UV 
levels, in much the same way as we get 
information on expected temperatures. 
It was to provide a suitable instrument 
for this purpose that the Zeta Heliome­
ter (from helio - meaning the Sun) was 
designed.

Background
The instrument was conceived by Ste­

phen Bathgate, working in Drummoyne 
NSW, and we were able to get one of 
the first production models. The basis 
of the instrument is simple; an ultravio­
let-sensitive detector is coupled to a 
bridge amplifier, the output of which 
goes to a 3.5-digit panel meter. The 
whole thing runs off a 9V battery. It is 
the thoroughness of the design that im­
presses with this instrument.

Almost any energy detector will de­
tect energy not only in the frequency 
range in which you are interested, but 
also at frequencies outside the range of 
interest. So simply connecting a detec­
tor to a meter is not good enough. In 
front of the detector in this instrument 
is a filter that removes the effects of or­
dinary light, as well as infra-red radia­
tion - both of which occur in copious 
quantities in sunlight.

Having managed to get the meter so 
that it is only sensitive to UV. the next 
problem is how to calibrate it in practi­
cal units. In this case. Stephen solved 
the problem by engaging the services of 
the National Measurement Laboratory 
at Lindfield NSW. Once accurately cali­
brated. the first meter can be used, to- 
ecther with a suitable source ol ultravio­
let light, to calibrate all subsequent 
meters.
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The meter that we received claims to 
cover the range from 290 to 380nm and 
had been calibrated at a wavelength of 
365nm. The digital meter scale is cali­
brated directly in watts/square metre. 
This calibration is approximate, since a 
full calibration would require calibration 
over the whole frequency band ol the 
instrument. However, tor the purpose 
for which the meter is intended, this 
spot calibration is entirely adequate.

UV-A is used in a large number of in­
dustries for purposes such as curing and 
cross-linking of plastics, and environ­
mental testing of materials. The Amer­
ican standard for acceptable levels ot 
UV-A in the workplace is 16 minutes 
per day at an energy level of 10 watts/- 
square metre. Because ot the consider­
able variation in skin types, this figure 
can only be taken as an indication; your 
own personal tolerance may vary by a 
factor of five (5). up or down from this 
level.

Since the price of the meter is about 
$700. it is clearly not intended for the 
mass market. But. in addition to the 
meteorological people, it is directed 
mainly at Government departments and 
industries (e.g.. paint companies) who 
have a vested interest in knowing ultra­
violet levels.

Since we were testing the heliometer 
in February during the floods on the 
eastern coast around Sydney, exposing 
it to the Sun presented something ot a 
problem since there wasn t any1 So we 
were forced initially to use it indoors.

On test
The correct instrument to use for test­

ing a heliometer is a scanning UV spec­
trophotometer. Since we don’t happen 
to have one, and Sydney’s universities 
and CSIRO were reluctant to let us



(Above) Fig.l: UV levels (Watts/m2) on Friday 16th 
February 1990, measured using the Zeta UV Heliometer.

(Right) The Zeta Heliometer, an Australian designed and 
made instrument for measuring ultraviolet radiation in 
the UV-A and UV-B portions of the spectrum.

modify theirs to fit the heliometer into 
them, we were reduced to simpler, but 
nevertheless adequate, testing methods.

Pointing the heliometer at a 150W 
Paraflood lamp produced no response, 
confirming that the heliometer is not 
sensitive to infrared radiation. At 50cm 
from a bank of standard fluorescent 
lights the reading was again zero, show­
ing the lack of sensitivity to ordinary 
light. At a range of 50mm from the 
lights the reading was 0.2W/m2, which is 
almost certainly caused by the small 
amount of UV that is emitted by ordi­
nary fluorescent lights.

Exposure to a UV fluorescent lamp 
produced an immediate reading of 
6.4W/m". These tests convinced us that 
the heliometer is indeed sensitive to UV 
light and not to ordinary light or infra­
red.

Still indoors, one of the immediate 
uses to which we put the meter was to 
measure the level of UV in our system 
for exposing PC board photoresist. The 
meter is moderately directional, so we 
were able to scan across the whole area 
looking for variations.

Our system consists of a number of 
Philips special UV fluorescent lamps 
and produced an average reading of 
5.7W/nr, a UV energy level similar to 
that of sunlight on a moderately over­
cast day. The energy level dropped 
quite sharply near the edges of the il­
luminated area, which correlated well 
with our experience in using the expo­

sure system.
For major users of photoresist, having 

such a meter as a check on the level of 
illumination on the boards would save 
losing production when the UV source 
starts to deteriorate, which is something 
that can’t be detected by eye. Exposure 
times could simply be lengthened as the 
UV level falls.

Once the Sun did finally put in an ap­
pearance, we measured the level of UV 
at hourly intervals on a day with only a 
moderate amount of high cirrus cloud. 
This gave us the curve shown in Fig.l. 
Note that at our location, readings 
could not be taken before about 
8:30am, since the Sun is behind a ridge 
up to that time during February.

You can see that for most of the day, 
a 15 minute exposure would consider­
ably exceed the safe industrial level. 
Remember that the safe level is in­
tended to be just that, i.e., safe. You 
are not supposed to be getting a free 
tan at work where UV is used! So to 
avoid the chance of melanoma, the use 
of UV blocking creams or oils would be 
essential on a day such as the one on 
which we took the measurements.

Of course, we couldn’t resist the 
temptation to try out a few sunscreen 
lotions. Since we are not really in the 
business of testing these things, we will 
only report that a single sheet of Glad­
wrap onto which we smeared the lotions 
reduced the reading in bright sunlight 
by 10%. The lotions that we tried gave 
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a further reduction that varied from 
15% to 80%.

Summary
Overall we were impressed with this 

meter. Its designer has obviously done 
his homework, and has given us a meter 
that is soundly based and avoids the pit­
falls into which some of the earlier de­
signs have fallen. Perhaps you could 
persuade your company to buy one and 
then borrow it and check your sun­
screen lotion, the reflecting film on your 
car or home windows, the ‘UV absorb­
ing' plastic over your patio, your PC 
board exposure system or whatever.

We look forward to the day when the 
Bureau of Meteorology will give us pre­
dicted ultraviolet radiation levels as part 
of its daily bulletins, using information 
derived from a meter such as this. Per­
haps, as well as this, each major beach 
could have a meter and display the UV 
level on a large screen or display, so 
that sunbathers could see it.

It would be even better if, despite the 
considerable cost of the special UV de­
tector and filter, the price of the instru­
ment could be brought within reach of 
consumers so that we could all know 
the UV level in our own backyard and 
clothe ourselves and our children appro­
priately.

Further information on the Zeta Heli­
ometer is available from Zeta Electron­
ics, PO Box 342, Drummoyne 2047 or 
phone (02) 81 4805. ' •



Part 11

BUILDING
BLOCKS OF
ELECTRONICS
From AGC to blotks 
with multiple attive devites
Jack Middlehurst wraps up radio receivers with coverage of automatic gain control circuitry, 
then looks at circuit blocks which employ two or more active devices.

Early valve radios, before super­
heterodynes had manual control of the 
radio frequency gain, often using a 
variable resistor in the aerial lead. Once 
superheterodynes were introduced, 
automatic gain control or ACC 
(sometimes called automatic volume 
control, or AVC) became essential, since 
the overall gain of the receiver was 
made high to get good sensitivity to 
weak signals, and this led to overloading 
on strong signals.

All automatic gain control systems 
measure the signal level somewhere in 
the receiver and use DC negative 
feedback to keep that signal level as 
constant as possible.

In valve receivers, standard practice is 
to use the fact that the RF detector that 
produces the audio signal from the 
modulated IF signal also produces a DC 
output proportional to the average level 
of the IF signal level. The audio output is 
the same whether the diode detector is 
connected for positive or negative 
output, so by making the diode produce 
a negative DC voltage a suitable control 
voltage is available.

This negative voltage is applied to the 
control grids of the IF stages, the RF 
stage if any, and often to the frequency 
converter as well. If the signal at the 

detector increases, the DC voltage at the 
detector gets more negative; the more 
negative the AGC voltage, the more the 
gain of the IF stages is reduced, tending 
to bring the detector voltage to its 
original level. A typical circuit block is 
shown in Fig.11.1 .

More elegant radiograms boasted 
combined broadcast/shortwave receivers, 
in which the AGC voltage to the RF 
amplifier is 'delayed'. This simply means 
that AGC voltage is applied to the IF 

Fig.11.1: Typical AGC circuit for valve AM radios.
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stages at all times, but no AGC voltage is 
applied to the RF stage until the IF signal 
at the diode reached a certain voltage, 
usually 1V RMS. In this way, the RF 
stage is operated at maximum gain for 
small signals, giving optimum 
signal-to-noise ratio.

The circuit for such an AGC system is 
given in Fig.11.2. The delay is induced 
by putting a fixed voltage of + 3V on the 
cathode of the second AGC diode. This 
means that the diode will not conduct 



until the anode voltage is more than 3V, 
which means that no ACC voltage is 
developed by this diode until there is 
about 2V RMS of IF signal on the diode.

For transistor radios, the principle of 
automatic gain control is the same as for 
valve radios. The differences are that 
controlling the gain of a transistor 
requires power, so the resistance values 
in the circuit have to be lower, the DC 
voltage often has to be positive, and the 
positive voltage may need to decrease 
with increasing IF signal.

Applying delayed AGC to an RF stage 
is easier, however, in that a zener diode 
(or a string of semiconductor diodes) can 
be used to prevent any AGC current 
reaching the RF stage until the AGC 
voltage exceeds the zener threshold. A 
block diagram of the type of circuit 
needed to accomplish this is shown in 
Fig.11.3. The zener does not conduct 
until the AGC voltage exceeds +1.3V, 
so the RF stage is operating under best 
signal-to-noise conditions until the 
incoming signal is greater than about 
1 mV.

Blocks using two or 
more active devices

While many circuit blocks need only 
one active device, there is more scope 
available for cleverness when two or 
more active devices are used.

With transistors, particularly in DC 
coupled circuits, the complementary 
nature of PNP and NPN transistors can 
be exploited, leading to powerful circuit 
performance with a low parts count. 
Again, we start with valve circuits.

The cascode wide range 
voltage amplifier

For wideband, low distortion

Fig.ll.2: Valve AGC system with delayed AGC’ applied to the RF stage.

applications, the cascode circuit is an 
excellent circuit block. Fig.l 1.4 shows 
that this circuit is constructed by using a 
grounded-grid amplifier as the load for a 
simple triode amplifier. The low input 
impedance at the cathode of the 
grounded-grid stage means that there is 
very little signal voltage on the anode of 
the bottom triode, so the effect of 
grid-to-anode capacitance is reduced. 
Because of this and the screening effect 
of the grounded grid, the isolation 

between input and output is extremely 
good.

The overall gain of the circuit is the 
same as for one triode, but the stability 
is excellent and the bandwidth is 
improved from about 20kHz to more 
than 2MHz. Valves such as the 12AT7 
and ECC88 are often used in this way in 
high fidelity valve amplifiers where 
considerable overall feedback is applied.

The equivalent transistor circuit is 
shown in Fig.11.5. The bias for the base

Fig.11.3: Typical semiconductor AGC system.
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Building Blocks

of the top transistor is shown being set 
by a zener diode. This can be replaced 
by a suitable value resistor. With 
transistors, the major limitation of this 
circuit shows up. The maximum output 
voltage is limited by the fact that the top 
transistor cannot use the full Vplus 
voltage swing, since the collector of the 
top transistor cannot go below Vb2.

This is even more the case when a 
high input impedance is needed, leading 
to the use of a FET to drive the grounded 
base stage. The circuit of Fig.11.6 shows 
the FET consuming a considerable 
proportion of the available Vplus. Since 
few FETs work well with less than 8-12V 
from source to drain, circuits such as this 
will commonly use a Vplus greater than 
20V. The fixed base voltage of the 
transistor protects the FET from excessive 
drain voltage.

PNP-NPN voltage amplifier
Unique to transistors is the ability to 

use complementary pairs as a voltage 
gain block. In principle, it is possible to 
have the input and output DC levels 
identical, so that these blocks can be 
strung together ad nauseum. In practice, 
since there is no DC negative feedback 
to stabilise the DC levels, the output DC 
level tends to drift, so it is rare to see 
more than two such blocks in series.

The circuit shown in Fig.11.7 is 
typical. In some cases one or both of the 
resistors marked as R can each be 
replaced by a string of diodes or a 
suitable zener diode. In this case the DC 
gain can be as high as 10,000, so such a 
circuit is always used in a feedback loop 
to stabilise it. Because of drift problems, 
such blocks cannot be used in series.

For AC use, the resistors marked R are 
bypassed with large capacitors (e.g. 
100uF, 12V) and the AC gain can be as 
high as 10,000. This means that much 
negative feedback is needed and a 
low-noise transistor is essential as the 
first stage. Such a high gain amplifier 
was popular in microphone preamplifiers 
in early transistor equipment.

The long-tailed pair
In describing the single-active-device 

phase splitter, it was pointed out that the 
output impedance of one output was a 
few ohms, while that of the other was 
several thousand ohms. In circuits that 
need a. lot of overall feedback, this 
unbalance introduces severe problems 
since the natural cutoff frequencies of 
the two halves are not the same.

The long-tailed pair, shown in 
Fig.11.8, overcomes this. Because the 
circuit is symmetrical, the two output

Vplus = 250 v

VA2 184 V

VA1 81 V

VG2 78 V

VG1 0 V

VC1 3 V
Zin Rin

Zout ~7k

GAIN 5-20

Eout 30 Vp-p
DIST. <1%
BW >2 MHz

Vplus = 30 V

VC 20 V

VD 12 V

VS 3 V
VG 0 V
Zin Rin
Zout Rl
GAIN 20-400
Eout 14 Vp-p
DIST. <1%
BW >2 MHz

Fig. 11.6: TransistorlFET cascode circuit.

Fig.11.5: Transistor cascode circuit.

Fig.11.4: Valve cascode circuit.

Vplus = 20 V

VB1 10 V
Vri 18.5 V
VC2 1° V
Zin ~100k
Zout R|
GAIN 50-300
Eout 17 Vp-p
DIST. ~1%
BW ~ 20 kHz

Fig.11.7: PNP-NPN pair DC 
coupled amplifier.

Contributed by the Apogee Group
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Fig. 11.8: Valve long-tailed pair.

*C1 = VC2 12 V
VB1 - VB2 6-2 V
VE1 = VE2 56 V
Zin Rin
Zout RI
GAIN ~40
Eout ~10 Vp-p
DIST. <1%
BW ~50 kHz

Fig.11.9: Transistor long-tailed pair.

impedances are identical. However, the 
two output signals are not quite identical 
in magnitude, but they are sufficiently 
close for most purposes.

In this circuit the first valve acts in the 
same way as a single valve phase 
splitter, but the output from its cathode 
is coupled to a grounded-grid stage. If 
the input voltage on the grid of the first 
triode is increased by 1V, its anode 
current will increase and so its cathode 
would tend to rise by, say, 0.9V. Since 
the grid of the second triode is held at 
AC earth by the capacitor Cf, the grid 
has effectively gone 0.9V negative with 
respect to the cathode. This will reduce 
the cathode current of the second triode, 
by almost the same as the increase in 
the current of the first triode.

All of this means that the current in 
the common cathode resistor remains 
almost constant, and the voltages on the 
two anode resistors will go in opposite 
directions by about the same amount.

If the DC voltages are correct, the 
circuit should work; a signal injected 
into the input should produce two equal 
signals out. If the DC voltages are not 
correct, check Cf for leakage and then 
the values of the Rs and Cs.

The transistor version is shown in 
Fig.11.9. Because of the low cost of 
transistors, it is common to replace the 
common cathode resistor of this circuit 
with a constant current generator, as in 
Fig.11.10. The constant current generator 
can use either a transistor or a FET. The 

use of constant current emitter loading 
has the added advantage that the gain of 
the first transistor as an emitter follower 
becomes very close to 1.0, so the AC 
outputs of the two transistors become 
almost identical. This circuit has become 
the preferred phase splitter in a wide 
range of high fidelity audio amplifiers.

The data in the table accompanying 
Fig.11.9 are for use of the circuit at 
audio frequencies; with special 
transistors using currents of 15mA or 

Fig.11.10: Transistor long-tailed pair with constant current source instead of 
the common emitter resistor.
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more, and using lower DC voltages, this 
circuit can have a bandwidth of over 
100MHz for small signals.

It is rare to find FETs used in this 
circuit, since their only advantage is high 
input impedance which is not really 
needed in the part of the circuit where 
this phase splitter is used. At very high 
frequencies the input impedance of a 
FET is capacitive and is comparatively 
low, being little different from that of a 
transistor.



For Featuresand 
Performance...
Gotta Gatta
GoldStar
DM8135 with 
Bargraph
• 3 1/2 digit large LCD display
• Memory for relative measurements
• Data hold function
• Diode and Transistor testing

$143.75
DM8243 with 
Frequency Counter
• 4 1/2 digit large LCD display
• Measures capacitance
9 200kHz frequency counter
• Diode and Transistor testing

$201.25
DM8433 with 
Thermometer
• 3 1/2/digit large LCD display
• Measures capacitance
• Measures Temperature -20 to +150 C

$166.75* I;
DM6335 fits 
your shirt pocket
• 3 1/2 digit LCD display
• Memory mode for relative measurements
• Data hold function
• Slim, compact construction

$97.75
Supported & Serviced Australia-wide by 

Elmeasco Instruments Pty Ltd
NSW (02) 736 2888 Vic (03) 879 2322 Qld (07) 875 1444

S.A. (08) 344 9000 W.A. (09) 470 1855
You've Gotta Getta Goldstar from :

John Pope Electrical 806576 N.S.W. D.G E Systems (049)691625 • W.F.Dixon (049)
89 8 n9 1455 * Newtek (042) 271620 • Novacastrian Electronic Supply
H TlinmTnnv 698 4776 * D'9'tel 709 6511 • Geoff Wood 427 1676
niiccuc^Aun <¿ I089) 84 4255. 52 1788 • Thew & McCann (089) 84 4999
WEENSLAND SitUC'aElectromcs 252 7466 • B AS Aud lot romes 844 7566 • The Electronics 
L aHCTBAH» c632 õ $° ex <Townsv',le)(077) 72 4466 • Xanthos Electrical (079) 27 8952 
I;AUSTRALIA Force Electronics (08) 212 5505 VICTORIA G.B. Telespares 328 4301 • The 
Electronic Components Shop 670 6474 • Factory Controls (052) 78 8222 • Mektromcs 587 
3888 • Truscott Electronics 723 3094 WAUSTRALIA Atkins Carlyle 481 1233 • Leda 
Electronics 361 7821 PAPUA NEW GUINEA T E (P N G.) Pt Moresby 25 6322 Lae 42 6246 
‘Recommended prices only

READER INFO NO. 15

Building Blocks
Note that this is the first circuit block in this series that uses 

equal positive and negative power supplies. Balanced power 
supplies makes it easy to maintain Vb1 and Vb2 at DC earth 
potential. Many designers leave the zener bypass capacitor 
out to cut costs, but including it gives a small improvement in 
noise performance.

It is common to DC couple the input of the circuit if the 
preceding stage has a nominal DC level of zero volts. Simple 
DC voltage testing will decide whether the circuit should 
work. Vc1 and Vc2 should both be at about Vplus/2, and Vc3 
should be about 0.6V below earth.

Fig.11.11: Internal circuit of the CA3028A IC. Note the 
similarity to a transistor phase splitter.

Fig.11.12: Using the CA3028A as a long-tailed pair.

Fig.11.11 shows the internal circuit of the CA3028A, which 
was mentioned earlier when discussing frequency changers. 
There are many ICs with similar circuits. The similarity to the 
phase splitter circuit is obvious, and many circuits will be 
found that use this type of IC as a phase splitter. It behaves in 
exactly the same way as described above.

The main advantage of using this kind of chip is that the 
manufacturing process pretty well guarantees that the two top 
transistors will have well-matched characteristics, which leads 
to better matching of the output voltages and improved stabil­
ity of the circuit's balance with changes in temperature.

The long-tailed pair circuit using this IC is given in 
Fig.11.12. The three internal resistors are ignored, connections 
being made directly to the bottom transistor via pins 2 and 4.»
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4 inches high, 1000 MHz wide 
puts the world in your pocket

The New IC-R1 handheld receiver
Icom, still leading the way again in 
communications technology and 
miniaturisation with the world's 
smallest wide band receiver.
It’s so small you could carry it in the 
palm of your hand or the pocket of 
your shirt.

Yes,an AM/FMand FM/Wwide-band 
receiver that continuously covers 
2 MHz - 905 MHz (Guaranteed 
specifications) and yet is small 
enough to carry anywhere.

Weighing in at a mere 280 g 
(9.9 oz) this tiny package features 
MULTI - SCAN FUNCTIONS 
including programmed, memory,

selected mode and auto memory 
write with a capacity for
1OO MEMORY CHANNELS. 
Electronic locking of tuning control 
and keyboard prevents accidental 
frequency change, dual frequency 
selection, a built-in clock and timer 
functions - all running off an 
internal Nicad battery. The IC-R1 is 
equipped for high performance and is 
a “must have” item for any one on 
the move who is keeping up with the 
world and technology.

Find out more about the IC-R1 and 
the optional extras available - send in 
or phone for a free brochure - BUT 
IIURRY - the RI is selling fast!

------------------------------------- Versatile Mobile
The New IC-R100 wideband receiver brings the world to your car

The IC-R100, with an ultra-wide 
band width of 500 kHz to 1800 MHz, 
was bom of the technologically mar­
vellous IC-R9000 (Icom's and the 
world’s most sophisticated 
receiver). Operating horn 13.8V DC 
with a built-in 15dB pre-amp to 
enhance weak signals (50 to 905 
MHz), the IC - R100 is invaluable 
as a mobile and for base station use. 
Other features, such as an enormous 
121 channel memory, built-in

clock/timer and, of course, multi­
mode scanning functions for VHF/ 
UHF /MW/HF make this a most 
desirable receiver.
Compact, economical and easy to 
operate as a scanning radio, it’s no 
wonder the IC-R100 is stimulating 
great interest. By satisfying the 
demands of shortwave and broadcast 
listeners, scanner enthusiasts as well 
as business and professional users, 
Icom again leads the way. Contact us

by Freepost or phone for the name of 
your stockist, colour brochures on 
the IC-R1, R100 and the complete 
range of Icom receivers - IC-R9000, 
IC-R7000, and IC-R71A.

For further information call Icom free on 008 338 915
Melbourne callers (03) 529 7582 Icom Australia Pty. Ltd., 7 Duke Street, Windsor 3181. 
h im Australia’s warranty is only applicable to products purchased from their authorised Australian Dealers ICOM

z o
■ AMATEUR ■ MARINE ■ LAND-MOBILE ■ AVIATION ■ CB ■ AMATEUR ■ MARINE ■ LAND-MOBILE ■ AVIATION ■ CB ■ AMATEUR ■ MARINE ■ LAND-MOBILE ■

Please rush to me your brochure on the □ IC-R1, □ 1C-R100 and the name of my nearest Icom stockist.

SEND TO: Freepost 15, Icom Australia Pty Ltd, Windsor, 3181 (no stamp required).

Mr.. Mrs.. Ms...................................................................................Company.............................................. Title.......................................

Address................................................................................................................................ Suburb.................................................................

Citv.............................................................. Post Code.....................................Phone No...................................................... NCAAtsrjaatA
■ AMATEUR ■ MARINE ■ LAND-MOBILE ■ AVIATION ■ CB ■ AMATEUR ■ MARINE ■ LAND-MOBILE ■ AVIATION ■ CB ■ AMATEUR ■ MARINE ■ LAND-MOBILE ■
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WOOD FOR CHIPS... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS..

$20.95

$137.00

$325.00

$195.00

119 95
115.00
119.95
119.95
119.95D9 Plug to 09 Socket

AMIGA Users
We have the D23 Plug to 023 
Socket you're looking for! ! 
Another Problem Solver

$962.50

$263.25

$261.55

$105 30

Weller EC3001D Electronic 
Controlled Solder Station
Weller EC 10010 Electronic 
Controlled Solder Station

Weller
WTCPS ™ 
Soldering 
Iron Station 
Transformer powered low voltage 
features Weller closed-loop method 
of controlling maximum tip 
temperature to protect temperature 
sensitive components.

48W stainless steel heater 
Non-burning silicon rubber cord 
15 tip sizes - 0.8mm to 6.00mm
11secs to recover for 37°C drop 

• Choice of tip temperatures 315°C/ 
600°F, 37O°C/7O°F, 430°C/800°F 
Weller WTCPS -------------

Replacement Tips $8.95
We have a huge range of Irons to 
suit every requirement

EPROM 
PROGRAMMING

Husky EPROM Programmer
• Professional PC based
programmer
• Simultaneously programs up to 
4x32pin. 4EE/EPROMS 4 PALS
• 1MB program In under 3minutes
Husky $1092.00
($936.00 ex tax)

Shooter EPROM Programmer
• Standalone with LCD display
• 11MHzcpu
• Programs CMOS 2716 to 27512
• 512k RAM buffer
• 32pin ZIE socket
• RS232 port etc
Shooter !
($825 00 ex tax)

LER123 EPROM Eraser
» 34x28pin capacity
• Double element
• Variable timer
LER123 !
($226.95 ex tax)

QUV-T8T EPROM Eraser
• S‘x8* slide out tray
• Timer
• 15 EPROM capacity
• 20-30mins
QUV-T8T !
($224.20 ex tax)

LER121 EPROM Eraser
• 9x24pin capacity
• 5000uW/sq cm element
LER121 J
($90.80 ex tax)

Logic Probe
TTL CMOS, 24V compatible 
17MHz max frequency 
30ns detection
Hi Lo, Pulse LEDs

E301 $30.05
($26.15 ex tax)

Logic Pulser
• 0.5 to 400pps
• 10ps width at 100mA load
• Sync input
ELP810 $39.95
($34.60 ex tax)

WOOD FOR CHIPS .. WOOD FOR CHIPS... WOOD FOF C

Save Problems and Cost with

M MEMOREX
GENUINE PREMIUM GRADE DISKS

51/4 
51/4 
31/2 
31/2

2S/2D 
2S/HD 
2S/2D 
2S/HD

$16.95 per 10
$24.95 per 10
$24.95 per 10
$49.95

Cables
All 2m long
D9 plug to D915 socket (that’s the 
triple row 15 pin in a 9 shell) $29.95
D9 socket to D25 Plug — 
09 plug to 8 pin Mini-DIN 
09 Plug to D9 Plug 
D9 Socket to D9 Socket

Our 4 way. Zinelre adaptor.
Consists of Male and Female 025 to 
Male and Female 025. Ideal for 
service technicians and Installation 
people. A very versatile piece ot 
cable! $34.00

UP604 IBM 
Breadboard Card 

See Review in Silicon Chip Nov 89 
Accommodates up to 24 14-pin ICs 
and has all the IBM signals brought 
out to pin sockets on the board. 
Includes DB25 female socket for 
external connections.
Suits AT/XT or compatibles. $87.99

AT&M Digital 
Storage Adaptor 

Kit
Low cost accessory for your scope. 
Converts incoming analog signals 
up to 20kHz into a stream of 8-bit 
data words for storage in 2048 word 
memory. Ideal for one-shot 
observations. Replay as many times 
as you like. See description in E.A. 
December. Complete kit (AT&M17) 
with top quality components and 
full instructions is lust $193.80 
Matching case (ATM17-O1) $27.60

Fluke 80
Series 
top of 
the line! __  
• 4 3/4 digit 4000 count resolution 
• Digital Display updates 4 times/s 
• 8/has analog pointer, 83/85 have 

bargraph with zoom mode.
• 0.5Hz to 200kHz Counter with 

duty cycle from 0.1% to 99.9%
• 10pF to 5uF Capacitance range
• Input alert warning
• 87 is a true rms 1ms Peak Min 

Max hold with backlit display
• Touch Hold and Relative mooes
83
85
87
Also...

$478.80 
$576.00 
$696 00

($399 00 ex)
($480.00 ex)
($580 00 ex)

23
73
75

$393.60
$180.00 
$288 00

($328 00 ex) 
($150.00 ex) 
($240 00 ex)

ULTRASONIC 
CLEANER

The latest high-tech way to clean 
PCB's, switches, watches, drafting
pens - even your dentures! Let the 
millions of tiny cavitation bubbles 
clean the surface 40000 times per 
second. 165x90x50mm container 
holds half a litre and is made of 304 
stainless steel. Some people are 
charging $200.

Our's are only $150

SCOPES
60MHz 3 Channel Scope
• 5mV/div de to 60MHz
• 5ns/div to 0.5s/div A and B
COS5060B $1859.00
($1593.90 ex tax)

AT&M KITS

Reciprocal Calculator 29.40

TOOLS

$69.95

61 6C 61 62 61 60 6

ASCII

S - Search buffer by 
CTRL-S - Search buffe

Sijnals: RTS X CTS 
Errors: Overrun

2716 ot 
Binary Oct 

88016)61 025

_■ «o os ov oh
S £ £ w 78 79 67 bS bE •» * 
Jj I 3 hF » 65 67 61 RD 06 E 
3 75 72 61 6E 75 ?
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We carry the full range ot the great 
kits. Why develop your own circuits 
when these building blocks are 
already available?

DescriptionKit 
01 
02 
03 
04 
05 
06 
07 
08 
09

' 10 
11
12 
13 
14 
16 
17 
18 
19
20 
21
22 
23
24 
25

3 digit Counter
4 digit Counter
3 1/2 digit DVM
1 Hz Timebase 
Fibre Optic Modem

Price 
$33.60 
50.40 
59 40 
22.40 
75 00

*d|usl«blr from 10-60W

10MHz Timebase 
V/F Converter 
IN converter 
Quad Power Supply 
10 Minute Controller 
6 dig Batch Counter 
3 Digit Counter 
3 1/2 digit LCD DVM 
10kV Isolator 
Storage Adaptor 1 
8 bit DART
6 dig Up/Dn Counter 
IR Transceiver 
Multi-Timebase 
16Ch Tranmitter 
16Ch Receiver 
22/3 Comms PCB 
22/3 Radio Modem

45 60 
42.60
42 60 
60 60 

r 46 20
75.00 
65.40

I 42.60 
70.80

193 80 
66.00 
69.60 
39.60 
42.60 
77.40 
77.40 
34.80
66 60

Coax Stripper
Suits RG58 and RG59 $41.95

Coax Crimper
Suits RG58 and RG59 $88.95

65 eo 'M g ï si 3J j> 12 a? i 3 75 7< M

D-Sub Crimper
Assemble contacts quickly $88.95

Nibbling Tool
Cuts up to 18gauge steel and other 
hardened metals, ideal for copper 
plastic, aluminium etc. Simply drill 
3/8* hole Ideal for square panel cut 
outs $19.95

Hole Punch Set
10 piece screw type. Holes from 
16mm to 30mm diameter. Includes 
tapered reamer and rigid plastic
carry case.

40MHz 2 Channel Scope
• 5mV/div de to 40MHz
• 20ns/div to 0.5s/div Main
• 0.2us to 0.5ms/div Delayed
C0S5041 $1372 50
($1176.50 ex tax) 

20MHz 2 Channel Scope 
• 5mV/div de to 20MHz 
• 20ns/div to 0.5s/div
COS5020 $882.90
($756.80 ex tax)

SUPER 
SOLDERING 

SPECIAL 
Look at this great Portasol Kit. 
Contains.
• Pocket Sized Iron
• 4 Tips & Cleaning Sponge
• Heavy Duty Carry Case
• Solder
• Butane Gas Refill
• PLUS Wrist Watch
Yes you can get the kit elsewhere, 
but who has got them at our price?

Just $74.95!! 
But Hurry!

SerialTest serial 
data analysis on 
your PC
This is an MS-DOS software and 
cabling package which enables 
technicians and engineers to 
perform senal data comms analysis. 
It offers sophisticated problem 
solving facilities at a fraction of the 
cost or dedicated hardware systems. 
SerialTest provides a window onto 
RS232 lines operating either as a 
passive observer or actively sending 
data or control signals to simulate 
either at DTE or DCE device. 
Triggers can be defined based on 
error conditions or data to initiate or 
terminate monitoring sequences. 
• Handles baud rates up to

115.2kbaud.
• View each byte in ASCII or 

EBCDIC, decoded to hex, decimal 
binary or octal

• Writes captured data directly to 
disk to allow maximum capture 
buffer

• CRC checksum calculations
• Auto-configuration to any of the 

comms ports 1 to 4
• Time-stamping (absolute and 

relative) including delta time 
calculations

• Split line DTE over DCE display 
$395 plus sales tax

Send $10 for a demo disk, 
refundable on purchase.

20MHz Readout Scope
• Cursor measurements
• 5mV/div de to 20MHz
• 20ns to 0.5s/div
G0S625 $806.40
($691.15 ex tax)

10MHz Low Cost Scope
• Compact, single channel
• 5mV/div de to 10MHz
• 1Oms/divtoO.1us/div
G0S3310 $496.65
($425.69 ex tax)

GEOFF WOOD ELECTRONICS PTY LTD
229 Burns Bay Road, (Corner Beatrice's!.) INCIN NSW 
Lane Cove West, N.S.W. P.O. Box 671, Lane Cove N.S.W 2066 
Telephone: (02) 428 4111 Fax: (02) 428 5198.
8.30am to 5.00pm Monday to Friday, 8.30am to 12 noon Saturday.
Mail Orders add S5.00to cover postal charges.
Next day delivery in Sydney add $5.00.
Prices shown in brackets are sales tax exempt
Tax exemption certificates accepted if line value exceeds $10 OO
BANKCARD, MASTERCARD, VISA. CHEQUES OR CASH CHEERFULL Y ACCEPTED

çAjPPgx^
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EA CROSSWORD
Across

1. Buzz words for advanced 
design. (4,4)

5. Such waves have very short 
wavelengths. (6)

10. Loses charge. (5)
11. Said of pagers, multimeters, 

etc, carried from the waist.
(9)

12. Discoverer of many isotopes 
and winner of Nobel Prize.
(4)

13. Track of CRO spot. (5)
14. Bionic ears are made for 

such people. (4)

SOLUTION FOR 
SEPTEMBER

17. Inventor of the thermionic 
diode. (7)

19. Pair of particular charges. (6)
22. Navigational aid, the —- 

beacon. (6)
23. Fitted with sound absorber.

(7)
26. Transmit a signal. (4)
27. Aiming device, the electronic 

(5)
28. A Doppler effect, the —- 

shift. (4)
32. Carried a current. (9)
33. Region just beyond Earth's 

atmosphere, —- space. (5)
34. What German singers have 

recorded. (6)
35. Record of sounding. (8)

Down
1. A solar gas. (6)
2. A non-SI unit of angle. (5)
3. Conduct a trial of 

performance. (4)
4. Kind of radiation from a 

laser. (8)
6. Prefix indicating eight. (4)
7. Signalling system. (5,4)
8. Arranged in a systematic

way. (8)
9. Type of circuit diagram. (5)

15. Edit. (5)
16. Type of box for many EA 

projects. (5)
18. Part of TV signal. (9)
20. Type of change. (8)
21. Concerned with negative 

electrodes. (8)

24. Local AC frequency in hertz.
(5)

25. Electrically erasable memory.
(6)

29. Pertaining to the moon. (5)
30. From 17 across we have a

—- for each hand. (4)
31. Acronym for first in, first 

out. (4)

Note to the Editor:

Reader Information 
Card

On the reverse of this page you will find the Reader 
Information Card. This is a service EA with ETI provides 
free to readers who want more information about 
products advertised or otherwise mentioned in the 
magazine. At the bottom of the article or advert you find a 
RI number. Just circle that number on the card and send 
the card to us. We will pass on your address to our 
contacts, either the advertiser or our source for the story, 
who will then inundate you with literature on the product 
of your choice. Another feature: to the right, there is a 
blank space. Why not use it to drop us a line, and let us 
know what you think of the magazine. We are particularly 
interested in ideas from readers on how we can improve 
things.

For publication! Yes/NO

Name:.....................................................................
Address:.................................................................

Postcode:................................................. ..............
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50 and 25 years ago
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 Hobbies in Australia' in April 1939. The title was changed to 

Radio, Television and Hobbies' in February 1955 and finally, to 'Electronics 
Australia in April 1965. Below we feature some items from past issues.

October 1940
IV Expands in USA: Announcement 
that the National Broadcasting Com­
pany has filed applications with the 
FCC to construct and operate television 
stations in Philadelphia, Washington 
and Chicago focused interest on the 
new radio relays by which RCA plans 
to interconnect television broadcasting 
stations in various cities. The new sys­
tem was recently tested with a series of 
‘centimetre wave’ radio relays between 
New York and Riverhead, LI.

Power to the station, which operates 
unattended, is supplied from the nearby 
public service sources; it will automati­
cally switch to its own emergency power 
supply if line voltage fails and returns - 
again automatically — when power ser­
vice is restored. Operation of the relay 

stations may be started and stopped by 
radio signals sent over the circuit.
US Short-wave Power Increase: Recent 
advice from the US states that all the 
international short-wave stations in that 
country must increase their power to at 
least 50kw to comply with a new ruling 
of the Federal Communications Com­
mission. In addition, directive antennas 
must be employed so as to adequately 
serve the countries to which their trans­
missions are directed.

October 1965
First Atomic Lighthouse: The world’s 
first atomic lighthouse has begun its sec­
ond year of operation. The beacon, 
drawing electricity from the radioiso­
tope strontium titanate, began work in 

May 1964 in the US Coast Guard’s Bal­
timore lighthouse at Chesapeake Bay, 
Maryland. It is designed to operate 
unattended for 10 years. The atomic 
power plant supplants batteries that had 
to be replaced yearly.

The Coast Guard reported that the 
performance of the atomic lighthouse 
‘has been completely reliable and gen­
erally excellent.’ Similar United States 
atomic units supplied power to satellites 
orbited in 1961 and are also furnishing 
electricity to automatic weather stations 
in the Arctic, Antarctic, and the Gulf of 
Mexico; a navigational buoy in the 
Chesapeake Bay, and a sea-bottom bea­
con in the Atlantic ocean.
Mile-wide Atom Smasher: Four engi­
neering consultant companies in the US 
have been selected by the Atomic 
Energy Commission to begin the study 
of a gigantic proton accelerator, or 
atom smasher which will take the form 
of a ring one mile across.

The beam of accelerated particles to 
be produced by this machine will have 
the immense power of 200 Giga elec­
tron volts (200,000 million), or eight 
times as much as the big European ma­
chine at Cem in Switzerland and 13 
times as much as Britain’s Nimrod ac­
celerator.

dc one o iNcnòiTiOTiniM l\LI IUU\ II II Ul\l U H I UI I
cCOLurc rm ictriN ULI\KILL LUUIUI I

REHDER IHFORnRTlOH SERVICE
To find out more about the products and services in this issue, 
note the Reader Service Number from the advertisement or 
article, and circle the corresponding number in this coupon. 
Enclose it in an envelope and send to:

FREE POST No. 4
The Federal Publishing Company 

P.O. Box 227. Waterloo. N.S.W. 2017
____________ No stamp required if posted in Australia.

A. Engineer/Designer 
B. Technical Officer 
C. Technician
D. Programmer/Analyst
E. Manager
F. Teacher/Lecturer
G. Student
H. Interested Consumer 
I. Other (please state)... 
Name................................... 
Company........................... 
Address.............................

□□
□ Please the box
□ that best fits you.
□□□

P/C
Telephone! )

1 26 51 76 101 126 151 176 201 226 251 276
2 27 52 77 102 127 152 177 202 227 252 277
3 28 53 78 103 128 153 178 203 228 253 278
4 29 54 79 104 129 154 179 204 229 254 279
5 30 55 80 105 130 155 180 205 230 255 280
6 31 56 81 106 131 156 181 206 231 256 281
7 32 57 82 107 132 157 182 207 232 257 282
8 33 58 83 108 133 158 183 208 233 258 283
9 34 59 84 109 134 159 184 209 234 259 284

10 35 60 85 110 135 160 185 210 235 260 285
11 36 61 86 111 136 161 186 211 236 261 286
12 37 62 87 112 137 162 187 212 237 262 287
13 38 63 88 113 138 163 188 213 238 263 288
14 39 64 89 114 139 164 189 214 239 264 289
15 40 65 90 115 140 165 190 215 240 265 290
16 41 66 91 116 141 166 191 216 241 266 291
17 42 67 92 117 142 167 192 217 242 267 292
18 43 68 93 118 143 168 193 218 243 268 293
19 44 69 94 119 144 169 194 219 244 269 294
20 45 70 95 120 145 170 195 220 245 270 295
21 46 71 96 121 146 171 196 221 246 271 296
22 47 72 97 122 147 172 197 222 247 272 297
23 48 73 98 123 148 173 198 223 248 273 298
24 49 74 99 124 149 174 199 224 249 274 299
25 50 75 100 125 150 175 200 225 250 275 300

_OCT 90
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I AT&M I
AUSTRALIAN TEST AND MEASUREMENT Pty. Ltd.

28 HOTHAM PARADE ARTARMON NSW P.O. BOX 732, 2064 PHONE 02-9062333 FAX 02-4384219

BEA T THE RECESSION!!! SA VE MONEY WITH A T&M
DO IT YOURSELF INSTRUMENTATION FOR PROCESS CONTROL, LAB WORK AND RESEARCH.

Our kits are proudly AUSTRALIAN MADE for high performance and UNBEATABLE VALUE with industrial grade 
components and comprehensive assembly & application manuals. We have over 30 High Quality Kits ready for hard work.

WRITE, PHONE OR FAX FOR OUR NEW CATALOGUE & PRICE LIST.
ALL PRICES FOB ARTARMON, PLUS 20% SALES TAX IF APPLICABLE, FREIGHT $8.50 PER ORDER

ATM13 Universal 4 Digit 4MHz 
Counter, bright Orange */2" Displays, 
Reset & Latch 5V 50mA... $54.50

ATM2831/2 Digit LED DVM
± 199.9m V or 1.999VDC Jumper Sei.
Bright Orange */2" Disp........$56.00

ATM27 8 Channel Temperature 
Meter uses "K" Thermo wire pairs for 
-75°C to +350°C Plugs into ATM28 
....$85.00 "K"PTFE Clad....$4.00/M

ATM15 Stopwatch/timer connects to 
ATM13 1, 1/10 or l/100Sec at 9999 
counts. Crystal controlled operated by 
switch, opto beam break (ATM20)

....$44.50

ATM2180MHz Dig. Freq. Meter 
connects to ATM 13, 4 ranges CMOS/ 
TTL input ....$38.50

ATM29 Plug in Autoranger for 
ATM28, ±200mV, 2V, 20V, 200VDC 

.....$64.50

ATM26 Digital Amphometer (CAR 
SPEED METER) as per April EA com­
plete W/Sensing Cables, case and con­
nectors. Opto beam break kit ATM20 
$48.50 ea- 2 needed.

....$175.00

ATM17 Digital Storage Adaptor for 
Oscilloscopes 200 to 200K SampJSec 
as Per Dec. ’89EA
.... $185.00 (Complete W/Case)

HWK/UB70 Universal extruded
Al. Panel Mtg. case w/Bezels & Filter
FOR ALL ABOVE KITS.....$35.50
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Construction project:

New high performance
stereo preamplifier - 2
Last month we discussed the performance goals and design of our new Pro Series Two
^tgmpllfier' ln this issue’ we Present the actual circuit, construction details and troubleshooting

by ROB EVANS

As you can see from the shots of the 
new preamp, its front panel has quite a 
spartan appearance and incorporates 
very few controls. These are the input 
selector switches, a volume control and 
a power switch - hardly a knob twid­
dler’s delight. As discussed in the last 
instalment, this simple approach allows 
the circuit to deliver its full noise and 
distortion performance, without the cor­
rupting influence of the usual tone and 
balance control stages.

All of the preamp’s circuitry is con­
tained on one large printed circuit 
board (PCB), with a small supplemen­
tary PCB acting as a connector for the 
two selector switches. This main board 
occupies most of the interior space of 
the standard one-unit rack mount case, 
while the remaining area holds the 
toroidal power transformer and its as­

sociated mains wiring. All in all, it’s a 
very simple arrangement, which should 
make the construction process very 
straightforward.

You might also notice that the actual 
printed circuit board looks quite com­
plex from the copper side, with rela­
tively small areas of unoccupied board. 
This is mainly because virtually all of 
the required connections are made by 
copper tracks on the PCB, rather than 
with hookup wire and shielded cable. In 
fact once the PCB is complete, you only 
need to wire up the input/output sockets 
and connect the power transformer to 
have a working preamp...

But an elaborate PCB design doesn't 
necessarily mean that the circuit itself is 
unduly complex. In the case of our new 
preamp, the action of most stages 
should be quite self-evident.

Circuit description
As shown in the overall circuit dia­

gram, the basis of the preamp’s circuitry 
is the amplifying stage formed around 
IC2 and IC3, which is a practical ver­
sion of the low-noise arrangement 
shown in Fig. lb of last month’s instal­
ment. Additional components around 
this circuit include the coupling capaci­
tors C13, C16, C17 and C20, and com­
pensation capacitors C14, C15, C18 and 
C19; these define the preamp’s final 
bandwidth at around 10Hz to 100kHz. 
The two stages are referenced to ground 
via resistors R17 (IC2) and R21 (IC3), 
while R16 and R26 terminate the input 
and output signals respectively.

The output of IC3 is both isolated 
from capacitive loads and protected 
from short circuits by R25, which ulti­
mately drives the preamp’s main output

wmie it may look rather simple, the preamp offers exceptional audio performance.
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socket via C20 and the muting relay 
contacts (RLA).

As well as providing the main output 
signal, IC3 also supplies signals for the 
headphone amplifier (IC4), via its input 
‘stopper’ resistor R28. This stage is set 
to a gain of 2.4 by the feedback resis­
tors R29 and R30, and stabilised by 
high frequency compensation capacitors 
C21 and C22. The op-amp’s output 
drives the headphone socket via a 220- 
ohm isolating resistor (R31), which both 
protects the output against short circuits 
and compensates for the wide range of 
available headphone impedances (typi­
cally from 8-ohms to 600-ohms).

This very simple headphone amplifier 
circuit is possible due to the high output 
current capabilities of the NE5534, 
which as previously mentioned, can de­
liver its full output swing into a 600- 
ohm load. The load is less than this for 
8-ohm phones, but in this case full out­
put swing is not needed. The end result 
is a headphone signal with extremely 
low noise and distortion components - 
in fact, the specifications for the head­
phone outlet are virtually identical to 
those of the main preamp outputs.

11A-

ss

The schematics of the 
signal stages: IC1 and 
IC2 form a very 
low-noise gain stage for 
all settings of the 
volume control, as 
discussed in last 
month’s installment. The 
RIAA (phono) stage uses 
ultra-low-noise 
transistors in a 
paralleled differential 
pair configuration.

The input to the main preamp stage is 
controlled by the rotary ‘listen’ switch 
(SW1), which selects signals from one 
of the five high level inputs or the out­
put of the phono preamp stage. The 
‘record’ switch (SW2) on the other 
hand, simply routes the required signal 
source to the ‘tape out’ connector - 
with the exception of the ‘tape in’ sig­
nal, as this would constitute a positive 
feedback loop when the tape machine is 
placed in its recording mode.

The phono stage uses yet another 
NE5534AN op-amp (IC1), but in this 
case in conjunction with four ultra-low- 
noise 2SC2545 transistors (QI to Q4). 
The transistors are configured as a par­
alleled differential pair, with a standing 
current of around 1mA for each side, as 
set by the constant current source

ELECTRONICS Australia, October 1990 93



Stereo Preamplifier
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The preamps power supply: The top section of the schematic shows the output muting control circuit, which uses 
AC-sensing and two timing circuits to provide a reliable muting action.

formed by Q5 (a FET), R7 and R8. 
The two op-amp inputs (pins 2 and 3) 
are driven directly from the differential 
pair collector loads R4 and R5, with C3 
and R6 providing a low impedance load 
at very high frequencies.

The negative feedback (NFB) path ar­
ranged between the op-amp’s output 
(pin 6) and the base of Q2 (and Q4) 
sets the RIAA phono equalisation 
curve, and the overall stage gain 
(around 35dB at 1kHz). This uses close­
tolerance components at the critical 
points, and includes Rll to R14 and C5 
to C7. While the input differential ‘pair’ 
tends to define the noise performance 
of this stage, the NE5534 allows us to 
enhance this figure by using a very low 
impedance NFB loop — and of course, 
its own internally generated noise level 
is extremely low.

To reduce the likelihood of stray RF 
signals reaching the input circuitry, in­
ductor LI (around lOuH) and C2 form 
a suitable low-pass filter, while RI acts 
as the usual ‘stopper’ resistor. The input 
is AC coupled via Cl, and referenced to 
earth by R2 and R3, which also set the 
input impedance to around 50k ohms.

The remainder of the preamp’s cir­
cuitry involves a straightforward power 
supply, which produces the regulated 

+/-15V rails, and the timing/detector 
circuit to drive the muting relay.

A toroidal transformer (TI) with two 
15V windings is arranged as a 30V cen­
tre-tapped source for the bridge recti­
fier, DI to D4. The resulting +/-22V 
DC unregulated rails are filtered by C31 
to C34, and supply both the muting cir­
cuit and the three-terminal regulators 
IC5 and IC6. The resulting +/-15V rails 
are immediately filtered and bypassed 
by C35 to C38, with further filtering 
performed at various locations around 
the PCB - that is, at each group of op­
amps.

The relay muting circuit is based 
around the charging times of two RC 
combinations - R34 and C39, and R40 
and C40. By sensing the state of the un­
regulated supply, these set the relay’s 
drop-out time and turn-on delay respec­
tively.

The relay coil (RLA) is energised via 
the current limiting resistors R43 and 
R44, and the (normally on) transistor 
Q10, which is in turn controlled by the 
action of Q8. The emitters of both Q8 
and Q7 are held at around 4.3V by the 
zener diode ZD2 and its associated 
resistor R37, which forces each transis­
tor to act as a simple comparator - that 
is, they will begin to conduct when the 

base voltage exceeds about 5V (4.3V + 
0.7V).

When power is first applied to the cir­
cuit, C40 will slowly charge towards the 
22V supply via R40 (ignore Qll for the 
moment), until Q8’s base potential 
reaches 5V, where its increasing collec­
tor current will bias Q10 hard on. The 
relay is therefore energised after this 
preset time (around five seconds), after 
power is first applied.

The remaining circuitry is used to re­
trigger this delay cycle if the 240V 
mains supply is interrupted - of course, 
turning the unit off constitutes an ex­
tended interruption.

D5 and D6 provide a full-wave recti­
fied (but unfiltered) version of the 
transformer secondary voltage to the 
base of Q6, via the limiting resistors 
R32 and R33. Therefore Q6 is biased 
on for voltages greater than about 1.4V 
at the cathodes of D5 and D6.

Since our (rectified) AC input has a 
peak level of around 22V, Q6 will be 
generally biased on, except for the 
period between each cycle where the 
waveform momentarily drops below the 
1.4V level. So for a couple of millisec­
onds Q6 will be off, allowing C39 to 
charge quite rapidly via R34 (see Fig.2).

Now the circuit values for C39 and
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Fig.2: The operation of the AC-sensing section of the muting circuit. If the 
(rectified) AC input drops to OV for more than a few milliseconds, the relay is 
de-energised.

R34 have been chosen so that the ca­
pacitor will charge to a maximum level 
of around 2 volts, before it is discharged 
by Q6 at the end of the period. In fact 
the RC combination has a time constant 
of around 3ms. This means that in the 
normal course of events (a continuous 
AC supply), the voltage across the ca­
pacitor will not reach the trigger level at 

the base of Q7 - that is, the 5 volt 
level mentioned above.

On the other hand, if the AC supply 
is interrupted for more than about 4ms, 
C39 has enough time to charge to the 
trigger level of Q7, allowing it to con­
duct. This in turn forces Q9 and Oil 
into their saturated states, via R36 and 
R42 respectively. The action of Qll will 

quickly discharge the main timing ca­
pacitor, dropping the base of Q8 to OV 
and ultimately de-energising the muting 
relay.

As the supply voltage falls, the circuit 
will not have enough power to re-ener- 
gise the relay or complete the timing 
cycle. However, if the AC supply is 
only briefly interrupted (say, quickly 
turning the mains switch off then on 
again), C40 will have been discharged 
by Qll, forcing the timing circuit to op­
erate in its normal manner.

So in all cases of mains interruption, 
the turn-on delay will de-energise the 
muting relay, and disconnect the audio 
output for the full timing period. This 
blocks any turn-on transients produced 
by the preamp (mostly due to the charg­
ing action of coupling capacitors), and 
ensures maximum protection for the 
amplifier/speaker chain.

Also, when the headphones are in use 
the socket’s internal changeover con­
tacts are used to force the muting circuit 
into its reset state. The collector of Q7 
is pulled low via R16 and the socket’s 
contacts, which in turn saturates Q9 and 
Qll. As before, C40 is discharged, and 
the relay is de-energised via Q8 and 
Q10. In this case however, the circuit 
will remain in this condition (with the 
output muted) until the headphones are 
disconnected.

The completed preamp with the top panel removed. Note the plastic insulator added to the toroidal mains transformer.
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Stereo Preamplifier

The component side of the PCB faces the unit’s bottom panel. As you can see, it's quite a spacious layout.

Construction
While we’ve taken some pains to en­

sure that building the Pro Series Two 
preamp is a straightforward process with 
a minimum of wiring, the mechanical 
construction can be a little tricky if not 
completed in the right order. This is 
mainly due to the assembly method of 
the rack-mount case itself, which uses 
discrete nuts and bolts to hold the front 
and side panels together, rather than a 
captive nut arrangement. In short, the 
following assembly procedure should be 
followed quite closely, since some of the 
nuts are just not accessible during the 
later stages of construction.

Begin by thoroughly checking both 
PCBs for any etching anomalies, such as 
bridged or open circuit tracks. Note that 
two corners of the main PCB have small 
cut-outs to clear the panel-mounting 
nuts at the ‘listen’ switch end of the 
unit. Also check that the main boartl-------------------—----------------------------------------------------------------- -----------------
fits neatly into the case, with just a cot -
pie of millimetres to spare in the iron - t f f f f f fl p IT_ J fl
to-rear panel dimension. | ¿° , | In n °F A °T—

Mount the components on the mail 1 £ q~P * J J —
PCB, starting with the lowest profil: ------ SW1 ¿Ti"" -.'..-„J. ~
components. There are 19 wire links i i -’ ।-------------------------------------------------------
the board - the shorter links are mad : _____ ______________________________
leg offcutsVwhiie 'the longer "connec- The colflP°ne"t overlays (above and right): The full-size artwork for the 

tions such as those betwee i the nower praamPs front and rear Panels< and both PCBs can be obtained from ouras tnose between the power offlce by sending a $10 servjce fee /fs fOQ lafge fQ publjsh jn actual

supply and phono stage should be 
formed with insulated wire. As usual, 
take particular care with the orientation 
of polarised components, such as the 
semiconductors and electrolytic capaci­
tors - refer to the component overlay 
at all times.

The switch PCB has 5 short links and 
mounts to the main board via 21 PCB 
pins, which are first installed into the 
main PCB. An accurate fit is quite im­
portant at this stage. First, cut off the 
plastic locating pin from each rotary 
switch, and note the pin orientation on 
the component overlay - this ensures 
that the switch positions will match the 
front panel markings. Next, push the 
two switches firmly home into the 
switch PCB and solder in place (again 
noting the orientation of the plastic lo­
cating pins).

To avoid difficulties during final as­
sembly steps, the edge of the completed 
switch PCB must be mounted flush to 
the main PCB, over its full length. The 
best method here is to first attach the 
switch PCB by only a couple of the cen­
tre PCB-pins, while firmly holding the 
assembly accurately in place. Check the 
alignment, and once satisfied, progres­
sively solder the remaining pins while 
continuing to hold the switch PCB hard 
down against the the main PCB - there 
should be almost no gap between the 
two boards over the full contact length. 
Finally check that the two PCBs are at 
right angles, and that there are no dry 
joints where the PCB pins are soldered 
to the main board - these joints may 
have been disturbed as the switch PCB 
was soldered in place.

The dual-ganged volume pot and 16
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Stereo Preamplifier

RCA sockets are connected with lengths 
of tinned copper wire during the final 
assembly. For the moment, solder short 
lengths of this wire (about 30mm) to the 
appropriate pads on the main board, as 
indicated in the component overlay - a 
tedious job perhaps, but far simpler 
than terminating numerous lengths of 
shielded cable, as is often the case.

With the circuit boards now complete, 
it’s worthwhile rechecking the accuracy 
of your work - in particular, check the 
orientation of the various polarised 
components. The next step is to assem­
ble the case and install the PCB 
assembly.

As mentioned above, the chassis 
mounting nuts will be very difficult to 
reach unless this construction is com­
pleted in a particular order. Also note 
that the front, rear and side panel locat­
ing holes are oversize for their matching 
nuts and bolts, which allows a wide 
range of adjustment in the alignment 
between each panel. However the top 
and bottom panels are held in place by 
close-fitting countersunk screws, which 
mate to captive threaded lugs in the 
main chassis sections. Since the position 
of these panels is not adjustable, they 
will tend to determine the overall box 
alignment.

Start the final assembly stage by in­
stalling the IEC power connector (fuse­
holder at the top), phono ground bind­
ing post and the 16 RCA sockets in the 
rear panel. When looking at the inside 
of the panel with the power connector 
on the right-hand side, the RCA’s 
ground tags should face towards the

Fig.3: The completed PCB is a neat 
fit between the top panel mounting 
lug, and the lower edge of the 
chassis front panel.

left. Tighten their lock nuts quite firm­
ly, since the twisting action of inserting 
and removing RCA plugs can eventually 
loosen the sockets - don’t overdo it 
though, or you may strip the thread or 
crush the insulator. Also make sure that 
the insulating washers are in their cor­
rect positions, so that there is no electri­
cal connection between the socket and 
the case.

Next, bolt the two front panels to the 
left-hand chassis member (looking at 
the front panel), using the box lid or 
base as an alignment guide. Make sure 
that the various holes in the front dress 
panel and the matching chassis panel 
line up - temporarily install a nut and 
bolt in the other end of the front panels 
to hold this alignment.

The complete PCB assembly can now 
be gently worked into place. Note that 
the PCB and switch bodies are quite a 
close fit within the front chassis panel, 
with the board lying against the 
threaded lugs - see Fig.3. The rotary 
switches mount directly to the front 
chassis panel, without the need for spac­
ing washers. However, don’t forget to 
include the switch position selector ring, 
which should be set for six-position 
operation for both the listen and record 
switches. Also, make sure that the rings 
don’t fall out as you are fitting the 
PCB.

That’s the tricky bit out of the way. 
Next, fit the lock nuts for the pot and 
rotary switches, taking care not to 
scratch the front panel. Bolt the right­
hand panel, then the rear panel into 
their positions, again using the chassis 
lid or base as an alignment guide. You 
will probably need a set of fine-nosed 
pliers to hold the nuts in place while se­
curing the rear panel.

Solder a length of hookup wire (about 
400mm) to the phono ground binding 
post lug, and connect two twisted wire 
pairs to the appropriate PCB pads for 
the indicator LEDs — each pair should 
be around 100mm long, and formed 
from (say) a red and black wire to indi­
cate the LED polarity. The actual 
LEDs (red for ON, and yellow for 
MUTE) are a push fit into the front 
panel(s), and are connected as shown in 
the component overlay with heatshrink 
tubing fitted to each leg.

The RCA sockets can now be at­
tached to the wire stalks already fitted 
to the PCB, which should be trimmed 
for a neat fit as you go. Make sure that 
the PCB is sitting on the rear panel’s

The mains wiring diagram: For a 
reliable (safe!) contact, scratch away 
the bottom panel’s anodised finish 
where the earthing lugs are attached.

threaded lugs, and hold each wire in 
position with a set of pliers as you sol­
der - these double as a heatsink so that 
the existing joints on the PCB won’t be 
disturbed.

Finally, the bottom panel (with air 
vents) can be screwed in place, and the 
power transformer and mains wiring in­
stalled. Don’t get confused at this point 
- when looking at the top of the com­
pleted unit, the copper side of the PCB 
should be showing. Before installing the 
bottom panel, make sure that the free 
end of the phono ground wire appears 
near the power socket. Both this wire, 
and the main earth lead from the mains 
socket should be securely terminated to 
solder lugs, and bolted to the chassis 
earth point. Scrape or file away the 
anodised finish at the earthing point, so 
as to ensure a reliable contact between 
the lugs and the chassis.

Complete the mains wiring as shown 
in the associated diagram, and fit the 
power switch. Both the IEC connector’s 
terminals, and the power switch lugs 
should be covered by heatshrink tubing 
- take particular care with this task, as 
your life may depend on the quality of 
your work. Note that the IEC connec­
tor’s internal fuse is wired in series with 
the mains active lead, which then passes 
through the power switch to one side of 
the transformer’s primary winding - the 
neutral is connected directly to the re­
maining primary lead.

The toroidal transformer is mounted 
to the bottom panel by a single bolt and 
top plate, and cushioned by two neo-
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The insulated RCA sockets that we used were a tight fit for most RCA plugs. Before using the preamp, you may need to 
flare the tip retaining part of each socket with a tapered tool.

prene rubber washers. The bolt only re­
quires a moderate tension to hold the 
transformer firmly in place and 
shouldn’t be overtightened, as this could 
stress the unit’s internal insulation.

You may notice that we have attached 
a square of plastic to the top of the 
transformer. This serves to insulate the 
transformer’s mounting plate and bolt 
from the top panel, and should be in­
cluded. The reasoning follows that if the 
panel was forced into contact with these 
metal parts, a shorted turn would be 
formed by the chassis and the bolt, re­
sulting in a heavy circulating current 
and transformer overload. If we assume 
that the top panel could be deformed, it 
may be worthwhile placing a piece of 
cardboard on top of the PCB, before it 
is finally installed. Nevertheless, the 
preamp’s top panel is not the ideal 
place for a pot plant.

Final checks
In its completed form, the easiest way 

to ensure that the preamp is functioning 
correctly is to turn it on, and plug in a 
set of headphones. However, for the 
more cautious constructors, a few volt­
age checks may be prudent.

The first thing to check in this case is 
the power supply voltages, where the 
regulator output pins should read close 
to + 15V and -15V. Although you will 
only have direct access to the copper 
side of the PCB, it’s not too difficult to 
find the appropriate points by interpret­
ing the component overlay. For a com­
plete check, monitor the voltage at the 
output of each 5534 op-amp (pin 6) - it 
should be quite close to OV.

When the unit is powered up, the ON 
and MUTE LEDs should immediately 
illuminate, with the MUTE turning off 
some 5 or so seconds later. This time 
period is not critical, so don’t be too 
concerned if yours is a little different 
due to component tolerances - of 
course, a gross error would indicate that

Continued on page 112

PARTS LIST

1 1 -unit rack-mounting case, 
black

1 PCB code 90pre8m (main 
board), 244 x 328mm

1 PCB code 90pre8s (switch 
board), 27 x 148mm

1 15VA toroidal transformer, 
30V centre-tapped, with 
mounting hardware

1 mains rated SPST miniature 
rocker switch

1 IEC male chassis socket, 
with built-in fuse holder

1 IEC-terminated mains power 
lead

1 M205 500mA slow-blow fuse 
2 2-pole 6-position sealed

PCB-mount rotary switches 
3 22mm diameter black 

anodised knobs
1 6.5mm PCB-mount stereo 

socket, with internal DPDT 
switch

1 PCB-mount DPDT relay, 12V 
300 ohm coil

2 FX1115 (or equivalent) ferrite 
beads

16 panel-mount insulated RCA 
sockets

1 black binding post
2 solder lugs
1 3-way mains rated terminal 

strip

Resistors
All 1/4W, 5% unless noted: 2 x 
10 ohms, 4 x 39 ohms, 2 x 68 
ohms, 2 x 82 ohms, 2 x 100 
ohms, 2 x 150 ohms, 8 x 220 
ohms, 2 x 390 ohms, 4 x 470 
ohms, 2 x 470 (0.5W), 2 x 560 
ohms, 4 x 820 ohms, 2 x 1k, 
2 x 1.2k, 2 x 1.8k (0.5W), 
2 x 2.7k, 2 x 3.3k, 2 x 3.9k (1%), 
2 x 4.7k, 1 x 10k, 2 x 12k, 
1 x 18k, 9 x 33k, 2 x 47k, 
2 x 47k (1%), 2 x 56k, 2 x 68k, 
2 x 150k, 2 x 180k, 1 x 220k, 
2 x 270k, 2 x 1M, 1 x dual-gang 
10k log potentiometer

Capacitors
2 10pF ceramic
4 18pF ceramic
2 22pF ceramic
2 100pF ceramic
2 180pF ceramic
2 1.8nF metallised polyester
2 2.2nF metallised polyester
2 3.3nF metallised polyester
2 18nF (2%) metallised 

polyester
2 68nF (2%) metallised 

polyester
13 O.luF metallised polyester
4 0.22uF metallised polyester 
2 0.47uF metallised polyester 
2 4.7uf 16VW axial electrolytics 
2 22uF bipolar PC-mount 

electrolytics
2 47uF 16VW PC-mount 

electrolytics
7 100uF 16VW PC-mount 

electrolytics
2 220uF 16VW PC-mount 

electrolytics
4 470uF 25V PC-mount 

electrolytics
Semiconductors
8 NE5534AN op-amps 
1 7815 3-terminal regulator 
1 7915 3-terminal regulator 
8 2SC2545 low noise NPN 

transistors
4 BC338 NPN transistors
2 BC328 PNP transistors 
2 2N5485 FETs
7 1N4002 diodes
2 5.6V 400mW zener diodes
1 4.3V 400mW zener diode
1 5mm red LED 
1 5mm yellow LED

Miscellaneous
Nuts and bolts to suit terminal 
strip and solder lugs; tinned cop­
per wire; red and black hookup 
wire; enamelled copper wire 
(0.3mm or 28 B&S); 21 x PCB 
pins; heatshrink tubing 
3V 400mW zener diode 
1 5mm red LED 
1 5mm yellow LED
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NEW BOOKS 
AND LITERATURE

RF interference
RADIO FREQUENCY INTERFER­
ENCE, edited by Charles L. Hutchinson 
K8CH. Fifth edition, 1989, published by 
The American Radio Relay League. Soft 
covers, 277 x 210mm, 72 pages. ISBN 
0-87259-042-9. Recommended retail 
price $12.50.

Radio frequency interference or RFI’ 
has been a problem ever since radio 
communications and electronics began,

back at the beginning of this century. 
As radio technology itself has become 
more sophisticated, the sources of 
potential interference have also multi­
plied - including those from other 
kinds of radio communication. So it’s a 
problem that is likely to remain with us 
indefinitely, one way and another.

Radio amateurs are often involved in 
RFI problem solving, either as inadvert­
ent perpetrators or as victims them­
selves - ‘interferors’ or ‘interferees’, as 
the Yanks would put it. They can also 
become involved either by accident, 
being wrongly blamed for RFI caused 
by CB operators or a nearby welder, or 
simply by being called in as an advisor/- 
problem solver.

This is the fifth and updated edition 
of the ARRL’s little manual dedicated 
to providing information on RFI prob­
lem solving. Like the previous editions 
it takes a practical and positive ap-

New hams
NOVICE NOTES: THE BOOK. Pub­
lished by the American Radio Relay 
League, 1989. Soft covers, 279 x 
210mm, 80 pages. ISBN 0-87259-256-1. 
Price $12, post free.

For some time now the ARRL’s 
magazine QST has been running a regu­
lar series of articles under the running 
title ‘Novice Notes’. Sometimes they’re 
tuitional material; sometimes they’re 
first-hand accounts of the experiences of 
newcomers to the world of amateur 
radio - how they first became interest­
ed, the thrill of making their first con­
tact on the air, and so on. The continu­
ing emphasis is always on building the 
skills and fostering the enthusiasm of 
new hams, so that they gain the confi­
dence to remain in the hobby.

As the title suggests, this book is a 
collection of some 22 articles from the 
series. There are 15 articles dealing with 
aspects of operating, and a further 
seven dealing with technical aspects of 
equipment and antennas.

Topics covered include code operating 
procedures, the ?Q' code, phone opera­
tion, the phonetic alphabet, packet 
radio basics, keeping a station log, QSL 
cards, contests, chasing awards, licence 
upgrading, using second-hand gear, re­
ceiver filters, antenna tuners and inside 
antennas. Plus, of course, articles and 
boxes along the lines ‘how I got going’ 
and ‘what a thrill it was when I made 
my first contact’.

It’s all good, down to earth stuff, and 
just right for the person starting out in 

proach: that RFI problems can be 
solved, by investigating them in a logi­
cal manner and then applying the right 
techniques.

Needless to say it covers the basic 
principles of RFI generation, propaga­
tion and infiltration into both receivers 
and other equipment. It also covers the 
techniques needed to both prevent its 
generation, and minimise its influence. 
And all in a very down-to-earth, practi­
cal way.

Of course the emphasis is basically on 

amateur radio. The emphasis is natu­
rally on the US ham radio scene, but 
apart from the specific bands and modes 
available to the US ‘Novice’ and ‘Tech­
nician’ licences, compared with our own 
‘Novice’ and ‘Limited’ calls, just about 
everything else is equally appropriate 
here.

The text is clearly written, and in­
cludes a lot of useful reference material 
— even though some does get repeated 
a few times (such as the phonetic alpha­
bet). So all in all, it’s a very handy little 
volume...

The review copy came from Stewart 
Electronic Components, of 44 Stafford 
Street, Huntingdale 3166 (PO Box 281, 
Oakleigh), which can supply copies by 
mail at the above price. (J.R.) 

the US scene, as you’d expect. But the 
techniques and RFI filtering gear de­
scribed would also be equally suitable 
here, in most cases.

In short, a handy and up to date little 
reference on solving widespread but lit­
tle-understood problems.

The review copy came from Stewart 
Electronic Components, of PO Box 281, 
Oakleigh 3166, which can supply the 
book by mail for the price given. The 
firm can also be contacted on (03) 
543 3733. ©
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PRODUCT OF THE MONTH
ARROW AT-21.5 MHz
• Intel 80286-16 MHz CPU
• 21.5 MHz Landmark
• 1.2 Mb Floppy Drive
• 40 Mb Hard Drive
• VGA Card, 256K, 16 Bit
• VGA monitor, colour, 1024x768
• All I/O ports
• Microsoft DOS
• Australia-wide 

warranty
Arrow 286 -one of
Australia 's top 10 selling 
A T machines. Due to its 
reputation for quality, support 
and compatibility.

14" Screen 
0.28 Dot Pitch 
1024x768 res. 
Analog & TTL

NEC

MuftiSync)D
“The Industry Standard’’ 

Call for full NEC range

ELITE 386/SX 
Why buy a 286 
for business?
• 80386/SX 16 MhzO.W.S. 

1.2 Mb Floppy Disk Drive
40 Mb Hard Drive 
Fast (23 mS) 
VGA Card, 16 Bit 

VGA Monitor 
(1024x768 res.) 
All I/O Ports 
Microsoft DOS 
Plus more!

CHENDAI LAP7&8
Notebook sized 
laptop computers.
386 SX
• 40 Mb Voice

Coil
• 2 Mb RAM
• VGA Paper 

White screen
Plus more!
XT
• Fast V20 processor
• 20 Mb Hard Drive
• Huge clear screen
Plus more!
FREE external floppy diskdrive 
Limited time only.

Lotus fri
ADVANTAGEOUS

ARROW 25 MHz 386
Australia’s best value 25 Mhz 386 
just got even better, now with: 
• 80 Mb Quantum Hard Disk Drive;

12 Millisecond accesstime;
2 year warranty and 
64 Kb of Disk Cache!

• 4 Mb RAM (80 Nanosecond)
• 80386/25 Mhz CPU
• Super VGA monitor

Up to 1024 x 768 resolution 
14" Display, 
0.28 dot pitch 
SuperVGA Card 
16Bit, highspeed, 
512 Kb RAM 
Microsoft DOS 
(your choice of 
3.3or4.01) 
Australia-wide' 
12 month warranty 
Unix, Xenix, Novell, 
OS/2 and PICK 
compatible

Perfect for CAD, ZS5 
DTP or as a low ARI 
cost server. . Zv
Call for your copy of an 
independent review on this 386.

IT’S ABOUT TIME TOO!!
If we said that you could now own a 386 with a 
European Pedigree and manufactured here 
in Australia for about the same price as a si^-^L'on

“Taiwanese Mongrel, ’’ you'd have to say 
you were 
interested. 
Especially since these 
machines are from Bull, 
one of the biggest manu­
facturers of computer 
systems in the world. 
What this means to you is 
that you can now have 
one of the world's best 
quality and supported 
PCs a t a realistic price.

Call us now for exact details 
on the complete range.

BRAND NAME BARGAINS
PERIPHERALS_____
NEW Intel 80287-XL 
Co-processor - faster 
40 Mb HardCard.........

$425
.$790

120 Mb Tape Backup Unit....$650 
Genius GM302 Mouse

For indépendant advice on Australie s 
best value personal computers, 

printers and software:

FAX. (03) 525 2940TEL: (03) 525 2622
£2 TOLL FREE: 008 335 833

COM 
EQUIPMENT

618 ST KILDA ROAD, MELBOURNE 3004.

GOVERNMENT - Call for PE40prices 
CORPORATE - Fax our ‘ ‘Quick Quote ’ ’ service 

INTERSTATE BUYERS
Free Australia-wide warranty. Did you know it’s 
actually easier to deal with us than a local dealer?
MAJOR CREDIT CARDS WELCOME

What else can you get 
from Capital?

NETWORKS
Novell and 3 Com +. Plus all 
additional cards and software.

- Ergonomic 
SOFTWARE

$125

Microsoft Windows V3 
in stock!................................... $190
WordPerfect V5.1................ ..$525
DrawPerfect V1.1.................. $570
PC Tools Deluxe V6...............$210
Word for Windows................. $495
Virus Killers...........................CALL
MONITORS & CARDS
SuperVGA Colour, 
upto 1024 x 768, 
0.28 dot .pitch................  
Trident Super VGA card 
16 Bit, 512K RAM........ 
Paradise VGA Card...... 
ATI VGA Wonder Card

$675

$295
$345

World's fastest with mouse.. .$590
Standard VGA Card
PRINTERS
NEC P5200.............
Hewlett Packard
Laserjet III...............
Ricoh Postscript, 
the best!...................

$195

$950

$3,890

$5,390
HPDeskjet,3yearwarranty
Laser printer quality...............$990
Epson LX400......................... $335
Epson LQ400......................... $540

ENROLMENT COUPON

Fashions come and go, but the 
Lotus integrated productfamily 
are the ONLY ones that are 
constantly the leaders in 
theirfield.
Each Lotus product fits perfectly 
with each other. There's a 
package for almost every 
application
Call for more information.
Special education prices now 
available.
Lotus 123 V3.1 
Magellen V2....  
Freelance Plus

$775
$210
$690

AUTOCAD
How would you like to get 
realistically priced 386 machines, 
plotters, digitisers and screens all 
from the one place? Now you can.

BRANDNAMES
Ultra, Zenith, Bristol Research, 
NEC, Roland, Epson, Toshiba, 
Fujitsu, Seagate, Quantum, 
Renard, Alldata.

SOFTWARE
Everything from the most obscure 
to the most popular.

Company...................
Name Dr/Mr/Mrs/Ms
Postal Address.........

Postcode

Tel( Fax(
Process my order for........................................................................
My payment is attachment including $15 delivery

Send me the "Capital Catalogue” which keeps me up to date 
with new developments and specials Have one of the people 
at Capital call me on the subject of.................................................. 
I. Send me details on....................................................................... 
Fax to (03) 525 2940 or Post to Capital Computer Equipment, 
P.O. Box 6562, Melbourne 3004.

READER INFO NO. 19
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Jaycar’s Do It Yourself House Alarms
Save Big Dollars!!!

With Christmas just around the corner, burglaries will be on the increase. 
Don't let your home become a statistic. Install a Jaycar alarm now!
Alarm panels
Key operated
Cat. LA-5162

$139

Keyless model
Cat. LA-5168

$199

Keyless 4 sector
Top of the range 
Cat. LA-5170’

Only $249 SAVE $16
Normally $265

sALB

WARRANTY

Passive Infrared detectors
Our best selling model
Cat. LA-5017
Normally $69.95
Save $10 
Only $59.95

Terminator pulse count
now with 5 year warranty
Cat. LA-5018

$99

The best PIR - pulse count
Cat LA-5019

WARRANTY

DBS 
DUD 
BOB 
□ □□

Save $20
\was&i39 now$119 All alarm panels now have a 1 year warranty

''Alarm Panel 
i Dialler 
Í Cat. LA-5190

Save 
$70 
Only 
$179

Telephone Horn Speaker
10watt8il
Cat. AS-3180

$13.95

External Siren 
Cover
Cal LA-5110

$23.50

Alarm Strobe Flash
12V DC at 150mA 
Cat. LA-5300 

$32.95

Reed Switch Magnet 
Assemblies
Selectable normally open or normally closed 
Cat. LA-5070 

$6.50 set

Tweety Pie Siren
116d8 wail 12V DC
Cat. LA-5255

$17.95

Digital Access Keypad
Cat LA-5160

Alarm Window Tape
32 metres x 6.4mm wide Cat. LA-5050 (

$12.95

Alarm Cable
4 core .850 per meter or $58 per 100 meter roll 
Cat. WB-1590
6 core $1 25 per meter or $88 per 100 meter roll 
Cat. WB-1592

Normally $109.50 
Now 
$89.50 
Save 
$20

1 YEAR 
WARRANTY
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LIFE-GUARD’ PETROL VAPOUR DETECTOR
ATTENTION BOATING ENTHUSIASTS - THIS PRODUCT MAY SAVE YOUR

LIFE!! MADE IN U.S.A.
Jaycar has done it again We have made a scoop purchase of distress stock petrol fume detectors at a never to be repeated price Two models are available

Model UA-2A --------
This unit consists of cold sensor® detector (which is situated in the bilge)winng loomand control umt/alarm The ' r

control unit sits in a gymbal type bracket It has an on-off-test switch alarm buzzer and light Both light and buzzer go oil 
when fume concentration is still well below (20%) explosive level The unit also includes a testing gas spray peak
This non toxic non flammable gas allows you to test the system safely. No more dangerous petrol soaked rags1
Draws 85 uA when operating so it is OK to virtually leave on indefinitely Can be switched off when boat not in use I

This unit sells in the USA for $'20 (US) but don't pay this much! Grab one now from Jaycar for only $39 95 That's rights 1/3 I 5 « nW 
the US price The local distributor sacrificed this slock to us so you would save1 Now you have no excuse to protect you. your 
family and expensive boat from the danger of a petrol explosion'

Cat LA-5270 ONLY $39.95 M|
Model GVM-50
This unit is permanently wired into your boat and does not contain a test switch It's operation is automatic ■

It consists of an attractive circular transducer, cold sensor® and testing gas iz"*'

Sells in the USA for $70 (US) Jaycar’s price to you $24.95 I
C at LA-5272 IH I

LIFE-GARD

Exclusive Cold sensor® Features
Detects gas instantly (no warm up)
Does not burn vapour for detection (intrinsically safe) 
Detects gas above the upper explosive limit as well 
Longest sensor life of popular types.
Unaffected by salt water and high humidity
Can detect rapid heat build up as well
Detects high bilge water
Endorsed by prestigious Swedish metals institute
Normally closed alarm will sound if wiring broken (fail-safe)

Unique cold sensor® petrol 
fume detectors at a fraction of 

the normal price.
• Up to 2/3 cheaper than USA!

This product may save your life

MB Input Microphone Mixer
This microphone mixer is housed in a standard 15" rack mount box and operates directly from 
240V AC It has 5 inputs. 4 low impedance (600 ohm) and 2 high impedance (50k ohm) Each 
channel has its own volume control with a master volume control as well, it also incorporates a 
master bass and treble control Microphone connections are on the rear panel via 5 5mm sockets.

X^Jhere is a high and low impedance output. Cat AM-4206 $149.50___

VIFA SPEAKER KITS BACK IN STOCK!
We all know how fantastic the VIFA SA-Series speaker units sound. It would not be an exaggeration to say that they generally perform as well as 
build equivalents that cost twice as much.

VIFA SA-50 
2 way kit 
30 watts RMS 
full kit only $369 
Cat CS-2450/52

VIFA SA-70 
2 way kit 
50 watts RMS 
full kit only $449 
Cat CS-2471/72

VIFA SA-100 
2 way kit 
70 watts RMS 
full kit only $699 
Cat CS-2460/62

VIFA SA-130 
3 way kit 
90 watts RMS 
full kit only $999 
Cat. CS-2465/67
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EUROPEAN STYLE 101 KEY KEYBOARD
"European" 101 key keyboard for AT computers. Quality Philips brand, with sensitive soft touch keys. You 
would normally be expected to pay well over $200 for this keyboard.

Our price $99
Cat XC-5092
Limited quantity available

At last!! A solar powered calculator with battery back-up for when there 
isn’t enough light. Features a huge 22mm high 8 digit display, positive action 
keys and auto power off 
Cat. QC-7100 

$24.95

NEW

f^îigator clip and EZ Iwo pack bargains ^Zarlec
That's right! We've done it again! With yet another scoop purchase Alligator clips and EZ hooks in various 
colours and sizes To pass the savings on to you we have made packs of them.

Alligator clip pack
Make up your own jumper leads!
This pack contains at least two of each colour with various sizes. Colours are Red, Black, Blue. Green, 
Yellow and White. Pack of 20.

All this for $5.00
That’s only 250 ea
Cat. HP-3031

TRANSFORMER SPECIAL
Pnmary240V AC
Secondary 14.8V AC ® 4.4VA. PC mount 
Limited quantity 
Cat. MA-2610 

$6.95 ea 
10+ $5.50 ea

^Personal Databank/Calculator

EZ hook clip pack
This pack contains three various sizes (40mm. 57mm, 90mm) and different colours. Colours are Green. 
Yellow. Blue and White.
Pack of 20.

This unit will store telephone numbers as well as being a pocket calculator. 
The databank has 2k of memory which is 1.938 characters which will

Usually $1.50 each
Crazy at only $7.95 pk.
Cat. HP-3030

40£

/Tax-Phone Modem Line Protector
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• Protect your expensive telephone equipment etc. from 
storm damage
• Transparent to normal communications
• Uses no power
• Install in minutes

We are all becoming aware that lightning in storms and voltage spikes can severely damage sensitive 
electronic equipment that is connected to a phone line, i.e fax machines, answering machines, modems, etc

The best way to help prevent these harsh spikes is by installing a Jaycar Fax - Phone Modem Line Protector 
between the Telecom line and your expensive equipment The big problem with such a filter is that owing to 
the magnitude of the voltage spike no practical filter could be guaranteed to catch every spike every time.

We cannot guarantee that this filter will solve 100% of lightning induced telephone 
line spikes destroying your equipment. We can say however, that this device 
will give your equipment a reasonable chance of survival in a storm.

We are offering you a one month trial on this product If you are not satisfied 
with its performance return it in original condition along 
with your receipt for a full refund 
less post and packing.

Cat. XF-7080 A__ yu— A__ A - x.
$99.00 C

/TRANSFORMER 
MADNESS!!

MADE

) /Probe Type Digital Multimeter
Thsi transformer has two separate windings 
15/0/15 &0 - 3at5VA.

NOW ONLY 
$1.99 ea 
or 10 
for $15 
Don’t pay 
$9.99 ea 
Cat. MA-2622

accommodate more than 
100 names and telephone

numbers. It measures 58 x 57 
x 4mm thick. It has a special 
security code to protect private 
numbers! Other features include! 
• auto power off • edit feature 
• 10 digit calculator 
• includes battery 
Cat QM-7200 

$34.95
BUG KILLER
A 12V DC bug killer. Ideal for camping, 
boating or anywhere where there is a 
12V DC supply and insects Comes with 
a 2 metre lead and cigarette lighter plug 
Insects are attracted to the light and are 
electrocuted when they crawl over the 
metal contacts An inverter increases 
the 12V to a high voltage The contacts 
are well out of the reach of small 
probing fingers Save SSSS over 240V 
models
Cat YS-5520

$29.95

TttONK'A

TO-8OK

TURN YOUR 
SURPLUS STOCK INTO CASH!!

Jaycar will purchase your surplus stocks of components and 
equipment. We are continually on the lookout for sources of prime 

quality merchandise.
CALL MARK HARRIS OR BRUCE ROUTLEY 

NOW ON (02) 747 2022

ZHave you ever seen

31/2 Digits - Manual or Auto 
Range with Logic Probe
Similar to the conventional hand-held units. The readout is in the body of the 
probe. Logic probe bonus. This TTL/CMOS unit will test Logic HI and Logic L0. 
Circuit protected to 250V. All electrical symbols are shown in the large 42mm x 
18mm window.
Cat. QM-1420

$59.95

‘C’ and ‘D’ size 
NiCads so cheap?
Quality Sunrise brand.

‘C’ size
1.2 A/H capacity

Only $6.50
Cat. SB-2459

Ë

sAOdaaaoaBaaaeaaafiBCBaaaaaoMooaaaAOi

‘D’ size
12 A/H chapcity

Only $6.95
Cat. SB-2460
Don’t pay $10 or more 
elswhere!!

............. ....................  _js
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$229

Inputs for phono, line, CD, etc, abound with the ability to record from source to tape and monitor another source at the 
same time. In keeping with the serious nature of the equipment, the only front panel control is for volume. If you think that 
you need 'tone' controls forget this product It is for serious audiophiles only.

44mm black rack case and requires 240 volts AC 
See catalogue for full details.
Cat. KC-5033

Disco Light

• ¥ •

Jaycar collaborated with EA on both the Pro-Series I power amp and this exciting new preamp. Because of this, we are 
uniquely qualified to provide you with the best possible kit! As usual, nothing is spared to compromise quality. So if you 
want the best, this is it!
Cat. KA-1730

$329

^Pro Series Power Amp Kit
; Ref EA December 1988

140W rms per channel 0.007% distortion al full power
' Full kit
i Cat KA-1725

$599

Pro Series II High Performance Stereo Preamp.
Ref: EA Oct 1990 onwards.

THE ULTIMATE HI-FI PREAMP
At last! A totally new design preamp to match up to the spectacularly successful Pro-Series I power amp! This exceptional 
performer is. as you would imagine, housed in a 1 x rack unit cabinet. The Jaycar kit features a fully punched professionally 
Australian made cabinet Absolutely no holes to drill or punch! Be wary of other kits which may only include an unpunched 
HK made box.
FEATURES: The main feature of this unit is its performance capability. In line with state-of-the-art design philosophy 
extraneous control have been eliminated from the signal path. The design totally avoids the use of screened hook up wire. 
It is consequently very easy to build. Signal-to-noise performance is staggering - upto 115dB! This machine is basically a 
wire with gain! Max distortion is 0.002%.

STUDIO 200 HI Fl PREAMP
Ref Silicon Chip June, July 1988
High quality, reasonably priced Hi A stereo preamp is presented here Ideal for home or road work 
it can be matched with any power amp with a standard input sensitivity of 1V rms. It is housed in

$159.50
Ref: Silicon Chip July 1988
Now you can have all the exciting light show effects of 
disco's in your home.
The Discolight will drive 4 separate channel of light ■ 500 
watts per channel. It can be driven directly away form a 
speaker or by the build-in microphone. It can also produce 
all sorts of light patterns on its own including chasing - so. 
between songs it does its own thing to entertain.
Cat. KC-5032

naycar
ELECTRONICS

SYDNEY - CITY

PARRAMATTA

CONCORD

HURSTVILLE

Remote 
Control 
Extender 
for VCR’s

Ref Silicon Chip September 
1990
There's no need to buy a 
second VCR for the bedroom. 
This simple kit will allow you 
to operate your VCR using its 
remote control from any room 
in the house 
Kit includes all standard 
components. PC board and 
box

Concord 2137
W Telephone (02) 747 2022 FACSIMILE (02)744 0767

117 York St. (021267 1614 -
Mon-Fri 8 30 - 5.30 Thurs 8.30 pm - Sat 9 -12 
355 Church St (Cnr. Victoria Rd) (02) 683 3377 
Mon-Fri 9 • 5.30 Thurs 8.30 pm - Sat 9 - 4pm 
115 Parramatta Rd (02) 745 3077 •
Mon-Fri 8 30 - 5 30 - Sat 9 00 -12 
121 Forest Rd (02) 570 7000 -
Mon-Fri 9-5.30 Thurs 8 30 pm ■ Sat 9 - 4

RF Voltmeter Probe to 
Suit UHF Powermatch 
MK2

Refer EA September 1990
Kit includes PC board and all components.
except I x 80mm length 16mm brass tube
Cat KA-1729

Low Cost 3-Digit 
Counter Module 

Ref: Silicon Chip September 1990 
looking for a cheap module for event counting or ti 
used as part of a larger project’ If so. consider this 3-digit 
counter module. It uses only two low cost CMOS IC's and 
can be put together in a couple of hours Buy 2 kits and 
gang them together and get 6 digits and so on'! 
Short form kit includes PC board and compo nenls 

Cat KC-5083 $23.95

RADFAX DECODER
Ref Silicon Chip November 1989 
Cat. KC-5059 

$44.95

AUTOMATIC 
NiCad 
CHARGER

Ref EA July 1989 
Kit includes PCB. box. 
front panel and all 
components 
Cat KA-1718 

$42.50

<Ni Cad DISCHARGER
Ref: EA September 1989
Kit includes PCB. box. front panel and 
all specified components It is powered
by the charger above
Cat KA-1719

$27.95

Mxß?Rin?o?d2137 

HOTLINE (02) 747 1888 
FOR ORDERS ONLY

TOLLFREE (008)022 888

POST & PACKING MAIL ORDER VIA

GORE HILL

BURANDA QLD

MELBOURNE-CITY

SPRINGVALE VIC

ADELAIDE S.A.

$10-$24 99 
$25-$4999 
$50-$9999
OVER $100

$ 3 75
$ 4.50
$ 6.50
$8 00

ROAD FREIGHT ANYWHERE 
IN AUSTRALIA (upto20kB) 

$1350

188 Pacific Hwy (Cnr. Bellevue Ave) (02) 439 4799- 
- Mon-Fri 9 - 5 30 Thurs 8 30 - Sat 9 - 4pm
144 Logan Rd (07) 393 0777 -
Mon-Fri 9-5.30 Thurs 8.30 - Sat 9 -12
Shop 2.45 A'Beckett St City (03) 663 2030
Mon-Fri 9 -5.30 Fri 8 30 -Sat 9-12
887-889 Springvale Road Mulgrave (03) 547 1022
Nr Cnr. Dandenong Road Mon-Fri 9 - 5.30 Fri 8 30 - Sal 9 - 2 
190 Wright Street (Cnr Selby Street) (08) 231 7355
Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 -12
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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. We therefore cannot accept responsibility, enter into correspondence or provide further information.

cn

4F

Servo system for robotics
This circuit was developed to enable a 

small 3V motor and gear train to be 
used as a servo mechanism. It provides 
excellent control, with the drive to the 
motor being decreased as the mech­
anism approaches the target value. The 
target value is set by an input DC volt­
age between 2 and 7V, when a 9V sup­
ply is used.

ICla produces a voltage that is the 
error between the target value and the 
position the servo motor is at (fed back 
via VR1). This value is multiplied by 10 
and -10 by IClb and 1c respectively. In 
addition ‘dead band’ pot VR2 controls 
how fast the motor is turning when it 
reaches the target value. ICld is a volt- 
age-to-pulse width converter which 
takes the greater of IClb or IClc. IC2b 
controls the direction the motor rotates, 
enabling either IC2c or IC2d. An addi­
tional ‘threshold’ control VR3, fed via 
IC2a, cuts out the drive to the motor as 
it gets very close to the target value.

To set the pots, set the ‘error gain’ 
pot VR4 to about midrange, then 
threshold pot VR3 to OV, and adjust 
the dead band pot VR2 so the motor is 
just hunting about the target value. The 
threshold pot should be adjusted so the 
motor stops moving when it is at the 
target value. The error gain pot is ad­
justed so the servo approaches the tar­
get position as rapidly as possible, with­
out overshooting. The threshold feature 
allows much more rapid approaches 
than would normally be possible.

The cheapest method to implement 
this is to buy a smaii battery operated 
toy car. If you hunt long enough you 
will find the type that has a separate 
steering control to the motor control. 
Alternatively the steering mechanism 
from a radio control car can be sal­
vaged. The connections to the feedback 
pot can be made using pieces of wire 
and plastic glued together with super­
glue or Araldite.

James Moxham.
Urrbrae. SA. $50

If you have developed an interesting circuit or design 
idea, and you’d like to tell others about it, draw out 
your circuit, jot down some notes and put the lot in the 
mail to us here. We pay for those we publish not a 
fortune, but enough to reward your efforts. (See page 5 
for address details)
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Battery operated 
strobe ‘beacon’

This circuit is for a beacon for addi­
tional visibility when riding a bicycle 
(i.e., to alert motorists of your 
presence).

The circuit happily runs from approxi­
mately 3volts up to about 12 volts. If it 
is operated at higher voltages, the high 
voltage components may need to be up­
rated somewhat. I am using recharge­
able AA cells to operate the circuit 
from 9 volts, and it runs for many 
hours.

A faster flash rate may be attained by 
lowering the value of the 10M resistor, 
with a consequent shortening of battery 
life. With the addition of solar cells and

a light dependent switch, the circuit 
could be made to work as a nocturnal 
beacon somewhere.

The circuit consists of two parts: the 
voltage inverter and the strobe unit. 
These sections can be used indepen­
dently if the application dictates.

If a different step-up transformer is 

used, remember to check the secondary 
voltages so that components are not 
overstressed. (Conversley, the operating 
voltage may need to be increased in 
order to get a sufficiently high second­
ary voltage).

Phillip Seeley,
Westmead, NSW. q>4v

Resettable games timer
I recently purchased a game of Pic- 

tionary and found using the egg timer 
annoying because it was hard to watch 
it and concentrate on the game at the 
same time. Also the egg timer can’t be 
reset when a segment of the game 
finishes quickly.

This logic probe is designed to oper­
ate from 3V to 6V and display Hi, Lo 
and pulse states of the circuit under 
test. When the probe is brought Hi, D2 
conducts, turning the BC548 on and 
lighting the red side of the tricolour 
LED. A Lo lets DI conduct and turns 
the BC558 on, lighting the green side of

This circuit has audible indication of 
time finished and the timing is reset at 
any time when the switch is pressed. No 
on/off switch is needed.

Initially when power is applied IC2 is 
reset. When SW1 is pressed ICla pin 2 
goes low and pin 3 goes high, enabling 
IClb which drives the transducer at 

the LED. A pulse turns one LED on at 
a time alternately, at whatever fre­
quency the input signal is. This makes 
the LED appear orange at 10Hz or so.

Supply voltage is derived from a full­
wave rectifier so there is no need to 
worry about which lead is positive or 
which is negative. The only bias needed 

about 1kHz until SW1 is released again. 
IC2A pin 5 is also taken low, and its 
one-minute timing cycle is started. Pin 6 
goes high and pin 7 goes low. This low 
resets IC2b, via the 470pF capacitor, in 
case it was in the middle of a timing 
cycle.

One minute later pin 6 goes low and 
IC2b’s five-second timing cycle is start­
ed. Pin 10 goes high and enables oscilla­
tor IClb, while pin 9 goes low and en­
ables oscillator IClb. The result is a 
1kHz tone pulsed at about 2Hz for five 
seconds.

Any time during the timing cycle SW1 
can be pressed again and a beep will be 
heard. The timing will restart from that 
time. The one minute time cycle can be
accurately set by RV1. 

Lindsay Kafer, 
Leichhardt, Qld.

PIEZO 
TRANSDUCER

$40

on the transistors is a 47K resistor on 
the base of the BC558. These compo­
nents are not critical to the circuits 
operation and any near replacements 
should work just as well. The current 
drain is as follows:

Hi - 800uA, @ 5V
Lo - 980uA, @ 5 V
N/C - 550uA, @ 5 V

The finished probe fits easily into an 
empty medium sized ‘Hilighter’ pen 
body. When power is connected, the 
LED will glow slightly orange from 
leakage current, brightening signifi­
cantly above approximately 6V. The Hi, 
Lo and pulse readings, however, are 
significantly brighter than this slight 
glow.

Glen Harris,
Townsville, Qld.
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Construction Project:

Battery powered
Alarm Siren
A battery powered siren is often specified by insurance companies, as it solves the problem ot 
an intruder attempting to disable an alarm system by cutting the power off. The siren described 
in this article is a fully integrated unit which can be triggered by either a positive or negative 
logic level from an alarm system. As well, it will also turn on if the external supply is 
disconnected. The sound output is around 120dB, it can be used with any house or car alarm 
and it is far cheaper than a comparable commercial unit.

by JEFF MONEGAL and PETER PHILLIPS

This project is actually the final sec­
tion of our ‘Vulture’ car alarm system, 
although the unit can be integrated into 
virtually any house alarm as well. The. 
siren is self contained and requires only 
three connections to be fully operation­
al. It has a master over-ride key oper­
ated switch, to disable it if necessary 
and it has undergone considerable test­
ing in the field to ensure its reliability. 
It has been tested in a car for a period 
of nearly eight months and has proven 
to be free of false alarms and other 
problems. Not good for thieves, but 
great for security!

A siren is a very important part of 
any security system, and this unit has 
been designed to conform with the re­
quirements of most insurance compa­
nies. Although it is normally triggered 
by the alarm system, it will also trigger 
if the power supply to the alarm is cut 
off. The back-up battery for the siren is 
fitted inside the case, making it virtually 
tamperproof. A key switch will disable 
the siren if for some reason the alarm’s 
power supply needs to be disconnected 
- such as in a car where maintenance 
requires the car battery to be discon­
nected.

Triggering by the alarm unit is pro­
vided by either a logic 0 (zero volt 
level) or a logic 1 at +12V. The siren 
will sound while either trigger input is 
active, or if the external supply is re­
moved. The internal battery is a 7.2V 
NiCad battery pack that will power the 
siren for around 30 minutes. This bat­
tery is trickle charged by the external 
12V supply, keeping it ready for use at 
all times.

An interesting feature is that if the 
external 12V supply drops below 8V, 
the alarm will sound. This might occur 
in a car where the headlights are left

SOund is generated by the oscillator of IC2a modulating the oscillator of IC2b. The output stage is connected 

powers then's^ppl^ °UtPUt P°Wer' The S'ren >S triWered when the °utPuts of «5 to IC1c are high, as
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on, giving some degree of warning be­
fore the battery goes completely flat. 
However, if a house alarm has a back­
up battery (which they normally do), 
the siren will not trigger if the mains is 
cut off, unless the back-up supply falls 
below 8V.

As mentioned, the siren requires 
three connections; the positive 12V sup­
ply, the trigger input and ground. If a 
car chassis is used as ground, only two 
connections are required, making instal­
lation a ‘snack’.

The whole unit comprises a small 
printed circuit board, the key switch 
and the battery pack, which all fit inside 
a medium size jiffy box fitted to a 
weatherproof, 8-ohm siren speaker. The 
recommended speaker will produce an 
incredible amount of noise when the 
siren is triggered, even when powered 
from the internal back-up battery.

The unit is simple to build, and a kit 
of parts is less than $35 - although this 
doesn’t include the case or the speaker. 
However these are available from most 
parts suppliers and a suitable speaker 
will cost around $14.00 or so, which 
gives a total cost that is a fraction of a 
year’s insurance. Who was it who said 
“make life hell for thieves?

How it works

Protect your home or car with this self contained siren. It has its own internal 
battery and makes a lot of noise if the external supply is cut off, or if 
triggered by an alarm system.

siren sound, an output stage to drive 
the speaker and the charging circuit for 
the back-up battery.

The siren sound is produced by one 
oscillator frequency modulating another, 
and the modulating oscillator is formed 
around IC2a. This oscillator has two 
feedback networks around the Schmitt 
input inverter of IC2a, with diode D5 
connected so that R5 provides feedback 
in parallel with R6 when the output of 
the inverter is high. This gives an out­
put waveform with a high time approxi­
mately one fifth that of the low time, 

This photo shows the PCB of the prototype. One of the wire links shown on 
the layout was fitted to the underside of the prototype.
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and for the values shown the operating 
frequency will be around 2Hz.

The second oscillator comprises C5, 
R9 and IC2b, which operates at a 
higher frequency than the first. The out­
put of IC2a is connected across the inte­
grating network of R7 and C4, giving a 
sawtooth waveform across C4 while 
lC2a is operating. This voltage is con­
nected to the input of the second oscil­
lator via R8, causing its frequency to 
vary as the voltage across C4 varies. 
The effect is the characteristic wail that 
is so essential to attract attention.

The output of IC2b connects to the 
inputs of IC2c and IC2d, which provide 
drive signal to Q2 and an input signal to 
IC2e and IC2f. These latter two invert­
ers provide a signal for QI that is 180° 
out of phase with that for Q2. The out­
put stage consists of the bridge con­
nected transistors Q3 to Q6.

When the output signal of IC2b is 
positive, the signal to QI will also be 
positive (12V) and the signal to Q2 will 
be zero. This will hold Q2 off and turn 
QI on, causing base current to flow in 
Q6 and Q3. As a result, almost 12 volts 
DC will be applied across the speaker, 
with the positive potential at the collec­
tor of Q6.

When the signal reverses polarity, QI 
will be turned off and Q2 on. This time, 
Q5 and Q4 turn on, while Q3 and Q6 
turn off. The voltage across the speaker 
will again be around 12 volts, but now 
of the opposite polarity to that for a 
positive input signal.

Therefore, the peak to peak signal 
across the speaker is around 24V, giving 
an RMS power output of approximately 
9W for an eight-ohm load. A bridge 
configuration such as this gives four 
times the power output, compared to a 

The circuit consists of the triggering
network, two oscillators to generate the



Alarm Siren

output stage driving a load connected to 
the common rail.

The output transistors are specified as 
BD437 and BD438 types, chosen be­
cause they have a low saturation voltage 
and a current capability of 4A. Many 
commercial sirens use the same transis­
tors.

The siren will operate only when the 
outputs of the parallel connected NOR 
gates (configured as inverters) of IC1 
are at a logic 1, as this is the source of 
DC power for IC2. Because all the in­
verters of IC2 are powered by a com­
mon supply, (at pin 14), if this supply is 
turned off the oscillators cannot func­
tion and there is no drive signal to ei­
ther QI or Q2.

The negative trigger input is con­
nected to the cathode of D2 and if this 
input is at zero volts, the inputs of ICIa 
to IClc will be pulled low. Under this 
condition their outputs will be high, 
supplying power to IC2 which then 
causes the siren to operate as already 
described.

The positive trigger input is at the 
anode of D6 and if this input is con­
nected to 12V, D6 will be forward 
biased and the inputs of ICIb will be at 
a logic 1. As ICIb is connected as an in­
verter, its output will be a logic 0, 
which will forward bias D7 - giving a 
logic 0 to the inputs of ICIa to IClc. 
Thus as already described, power is sup­
plied by these gates to IC2, again set­
ting off the siren.

If the external 12V supply is discon­
nected, RI will no longer be able to 
hold the inputs of ICIa to IClc high, 
and these inputs will be pulled low by 
R3. Power to the circuit now comes 
from the internal 7.2V battery, which is 
isolated from RI by diode DI. Power

f°r the PCB is reProduced full size, for those who can etch it

This photo shows how everything fits inside the jiffy box. The battery pack 
lies on the bottom of the box, and a piece of insulating material should be 
placed between it and the PCB.

will again be supplied to IC2 by the 
gates of ICIa to IClc, and the circuit 
will now operate until the internal bat­
tery is exhausted. The output power will 
be around 3W, but the sound level at 
this power is still substantial. Also, the 
operating frequency of the oscillators 
will be slightly different due to the 
lower supply voltage.

The zener diodes ZD1 and ZD2 pro­
tect the inputs of IC1, and filtering is 
provided by Cl and C6 to prevent tran­
sients sounding the alarm. The back-up 
battery is trickle charged by R4, and 
diode D3 allows this battery to power 
the circuit when the external supply is 
disconnected. The current consumption 
of the circuit under normal conditions is 

therefore the charge current for the 
back-up battery, which will be around 
10mA for an external supply of 12V.

The key operated switch is connected 
in series with the common line of the 
circuit, which allows it to silence the 
siren under all circumstances as it 
switches both the internal and external 
supplies.

Construction
A kit of parts for this project is avail­

able from CTOAN Electronics for 
$34.95. (See details at end of this arti­
cle).

Construction of the project comprises 
stocking the PCB and fitting the 
speaker to the case so that the wiring to 
the speaker is hidden. A hole in the 
case is required for the key operated 
switch, alongside another hole as an exit 
point for the connecting wires.

Start by checking the PCB for any 
faults, then fit the six wire links. Next 
mount and solder the resistors, followed 
by the diodes and the capacitors, taking 
the usual care with the orientation of 
the diodes and the electrolytic capaci­
tors.

The four power output transistors are 
in the TO-126 package, and they all 
face the same way on the PCB with the 
metallised section facing to the centre of 
the board. The base connection is the 
lead on the right when looking at the 
plastic area of the body of the transis­
tor, with the leads pointing downwards.
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The layout diagram for the siren. The output transistors have the metal side 
facing towards the centre of the PCB. Use heavy duty wiring for all 
connections.

The ICs can be mounted directly on the 
PCB, although sockets were used in the 
prototype.

Once the PCB is completed, the case 
should be prepared by drilling holes for 
the key switch (approximately Umm) 
and the exit point for the external wir­
ing. When these holes are drilled, the 
speaker can be fitted to the case. When

drilling the hole for the key switch, drill 
successively larger holes, then file the 
hole to the correct size. This will mini­
mise the possibility of cracking the case.

The speaker should be mounted so 
that its connecting wires are hidden, to 
prevent a resourceful intruder from cut­
ting them. The way you chose to fit the 
speaker will depend on the type of

Does it conform with noise pollution laws?
Car alarms, like any noise source, must comply with noise pollution laws. The 

regulations are fairly complex and are listed in Section 126-1 of the Environmental 
Noise Pollution Manual, clauses 33(a) to 33(f). Clause 33(b) states that a car alarm 
should not sound for more than 90 seconds unless it is triggered by an open door 
(and sun roof etc.), broken window, attempt at illegal entry or if the vehicle is involved 
in an accident. In these cases there is no time limit. Clause 33(e) states that the alarm 
output should not exceed 115dB at one metre, with the car bonnet closed.

For this project, the car alarm itself determines how long the siren sounds, and the 
sound level of the siren is around 112dB, meaning it complies with the regulations.

I
The only qrey area concerns the possibility of the siren sounding if the car battery is 
flattened by lights left on, or for other reasons. In this case, the siren will remain on 
until its internal battery is exhausted, which takes around 25 to 30 minutes. From what 
we can determine, commercial alarms operate in the same way, and these have all 

been approved.
The regulations also state that if a complaint is registered about a car alarm the 

police will require the offender to disconnect the alarm, then have it tested at an 
approved testing station. Apparently, a fine is only levied where the offence occurs 
frequently and the owner takes no action to prevent it.

If you are concerned about the siren going off should the battery voltage fall 
significantly (to around 6V), a simple modification can be made that disables this 
function. In this case, remove R3 and reconnect R1 to the cathode of DI rather than 
its present connection at the anode of D1. The siren will now sound only if the alarm is 
triggered, assuming the 12V supply is still available for the alarm module. The siren 
will still operate from its internal battery as described.

If you still aren't sure, CTOAN Electronics will answer any questions concerning the 
regulations involving the siren. In particular, the laws governing house alarms are 

j different to those for a car alarm, and without spelling them out, the siren complies 
with these regulations in all respects.

PARTS LIST
1 PCB 90 x 53mm, 

coded CE90BS
1 7.2V NiCad battery

pack
1 SPST key operated

switch
1 8-ohm horn speaker

(Jaycar type AS-3180)
1 Plastic jiffy box,

41 x 68 x 130mm
Hookup wire, etc.

Resistors
All 1/4 watt 10%:
R1,11 100k
R2 1k
R3,9 1M
R4 470 ohms
R5 120k
R6 560k
R7 220k
R8 470k
R10 10k
R12.13 100 ohms

Capacitors
C1 0.1 uF polyester
C2 100uF/25VW

electrolytic
C3,4,6 1 uF/25VW electrolytic
C5 1.5nF ceramic

Semiconductors
D1,3 1N4001 1 amp diode
D2,4,5,6,7

1N914 signal diode
ZD1,2 12V 1W zener diodes
IC1 4001 quad NOR gate
IC2 74C14 or 40106 hex

Schmitt trigger
Q1,2 BC548 NPN transistors
Q3'4 BD437 NPN power

transistors
Q5,6 BD438 PNP power

transistors

A kit of parts for this project is 
available from CTO AN Electronics. 
Cost of the kit is $34.95 (plus $2.50 
post and pack) which includes the 
PCB, key switch, the battery pack 
and all components. It does not in­
clude the case or the speaker. Fully 
built and tested units (no speaker, 
but fitted in a jiffy box) are avail­
able for $54.95 plus $3.00 P&P. To 
order, write to or phone:

CTOAN Electronics, 
j PO Box 33, 
j Condell Park, NSW 2200 
I Phone (02) 708 3763

A repair service is available for 
$10.00 (plus $2.50 P&P), providing 
the kit has been constructed in a 

I reasonable manner.

ELECTRONICS Australia, October 1990 111



Alarm Siren

speaker and the particular needs of your 
installation. For the prototype, the 
speaker was disassembled and the con­
necting leads were run through a hole 
drilled in the rear of the speaker’s case.

To achieve this, the manufacturer’s 
sticker needs to be removed from the 
rear of the speaker to expose the single 
bolt that holds the voice coil assembly 
inside the case. By removing this bolt, 
the voice coil and magnet assembly can 
be removed from the case (carefully!) 
and a hole for the wires drilled in the 
case alongside the existing hole for the 
bolt. The wires are normally passed 
through a slot next to the mounting 
bracket on the case, and they need to 
be pulled free of this slot to completely 
remove the voice coil assembly.

The jiffy box can be attached to the 
speaker case by either the single bolt 
holding the voice coil, or with two self­
tapping ‘PK’ screws into the rear of the 
speaker case. Either way, at least one 
other hole will need to be drilled in the 
jiffy box to line up with the hole for the 
wires to the speaker.

If you don’t wish to dismantle the 
speaker, the wires can be glued to the 
outside of the speaker case then passed 
through a hole in the base of the jiffy 
box. In this instance, the speaker can be 
attached to the box with two 10mm-long 
self-tapping screws, by drilling holes 
into the rear of the speaker’s case. Just 
be careful when you drill these holes to 
avoid contacting the voice coil magnet.

Once the speaker is attached to the 
box and the key switch has been mount­
ed, their connecting wires can be sol­
dered to the PCB. The battery pack lies 
under the PCB on the bottom of the 
jiffy box, connected to the PCB with 
short lengths of hookup wire. A piece 
of cardboard or similar insulating ma­
terial should be placed between the bat­
tery pack and the PCB, to prevent it or 
the components coming into contact 
with the battery terminals or the case of 
the battery pack. The PCB can be 
mounted with the components facing ei­
ther way, although face down is prob­
ably the easiest.

Finally, run the three external wires 
through the exit hole drilled in the jiffy 
box. The trigger wire will need to con­
nect to either the positive or negative 
trigger input, to suit the output of the 
alarm system you are using.
Testing

Once the unit has been completed, it 
should be tested before being fitted to
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an alarm system. A word of warning 
though: the sound output from the 
speaker is unbelievably loud! It should 
be muffled as much as possible to pre­
vent frightening the family, the dog or 
the neighbours.

The battery pack will need to be 
charged to some extent before testing 
the operation of the siren. To test the 
unit, set the key switch to the ‘off posi­
tion and connect a 12V DC supply to 
the power leads. The siren should not 
sound when the switch is turned on, and 
the current consumption should be 
around 10mA or so, indicating that the 
internal battery is charging.

Then trigger the circuit by connecting 
either of the trigger inputs to the re­
quired level. That is, connect the posi­
tive trigger input to the +12V supply or 
the negative trigger to the ground 
(-12V) terminal. The siren should 
sound for as long as the trigger input is 
applied.

If the siren doesn’t operate, use a 
voltmeter to test if there is 12V DC pre­
sent at pin 14 of IC2. If this voltage is 
present, measure the DC voltage across 
C4 to determine if the modulating oscil­
lator is operating. A zero reading will 
indicate this oscillator is not function­
ing, although this will not prevent the 
second oscillator from operating.

The amplifier and output stage are 
very simple, and DC voltage tests 
should quickly determine why the unit 
is not functioning. The usual faults are 
transistors around the wrong way, a 
missed connection or wrong value com­
ponents. If all else fails, CTOAN Elec­
tronics offer a fault finding service for a 
nominal charge (see end of article).

If the siren is operating from the trig­
ger inputs, the next check is to see if it 
sounds when the external supply is dis­
connected. As already mentioned, the 
internal battery will need to be charged 
for this test. The sound output will be 
different to that when the siren is oper­
ating from the 12V supply, both in fre­
quency and in level. It should still be 
very loud however - enough to warrant 
the previously mentioned muffling.

Once satisfied that the siren is func­
tioning correctly, the lid of the jiffy box 
can be attached and the unit fitted to 
the car or house alarm it is intended 
for. For best protection connect the 
siren to the alarm module with multi­
cored cable (twin or three core), as cut­
ting the trigger wire only will disable i 
the trigger without setting the siren off. 
This way an enterprising wrong doer 
who thinks a pair of side cutters is the 
answer will soon find out that he (or 
she) made a big mistake. 0 |

Stereo Preamplifier
Continued from page 99

something is amiss. As another check, 
you should hear a noticeable click from 
the unit as the muting relay is energised 
at the end of this timing period.

The headphone checks may be some­
what of a anticlimax, since you 
shouldn’t hear any noise from the line­
level inputs, regardless of the volume 
control setting. On the other hand, se­
lecting the phono input will produce sig­
nificant levels of noise, unless the inputs 
are connected to a normal load - that 
is, a moving magnet phono cartridge.

In the event of a problem, a little 
logical deduction and a clear under­
standing of the circuit operation will 
quickly point you in the right direction. 
Fortunately, a preamp can easily be 
divided into discrete stages for faultfind­
ing purposes, unlike a poweramp for ex­
ample, which operates as one compli­
cated stage due to the overall feedback 
loop.

If the preamp is complete and you 
have to gain access to the component 
side of the PCB, there should be 
enough length in the mains wiring to 
unbolt the bottom panel and rotate it 
out of the way. Bear in mind however, 
that the mains earth is connected to the 
bottom panel and will no longer be con­
nected to the remaining chassis panels. 
If you need to apply power, temporarily 
install a clip-lead between the main 
earth bolt and the unearthed chassis - 
it’s best to play safe.

Clicks, pops & hum
When it comes to using the preamp in 

the real world, things invariably become 
a little more complex due to the ear­
thing anomalies and interference 
created by ancillary equipment. It 
would be quite frustrating to build a 
preamp with the exceptional noise fig­
ures of the Pro Series Two, only to 
have the final signal shrouded in noise 
caused by the rest of the system.

In this regard, we have arranged the 
preamp circuitry to be floating above 
the mains earth, avoiding the most 
likely earth loop problems with the as­
sociated power amp, which should have 
its circuitry referenced to earth. How­
ever, if any of the signal sources are 
also tied to the mains earth, an annoy­
ing low-level hum can develop. While 
conducting performance trials with the 
Pro Series One power amp, we found 
that inserting a 1 ohm 10W resistor in 
series with the link between each



poweramp PCB and the chassis greatly 
reduced these problems.

On the click and pop side of things, 
the most likely form of interference is 
from the action of the power amp's 
power switch. The best cure in this case 
is to install a lOnF mains-rated capacitor 
across the offending switch, which helps 
to dampen the back EMF (and its as­
sociated radiation) from the transform­
er’s primary winding. The combination 
of the Pro Series preamp and power 
amp has no problems in this regard, and 
will power up and down with very little 
audible effects - the capacitors are not 
required for either unit.

A secondary form of interference can 
often come from transients created by 
electric motors cycling on and off - the 
household refrigerator is a common cul­
prit. While this type of problem can 
usually be cured at the source, we 
found the new preamp to be extremely 
resilient to both this and pure RF-based 
interference — presumably due to the 
uncommonly low impedances used 
throughout the circuitry.

Unlike many other power amp/- 
preamp combinations, we also found no 
audible side effects (that is, hum) from 
stacking the preamp directly on top of 
the poweramp. This is a further advan­
tage of toroidal transformers, as used in 
both units.

As a final point, if you find that the 
headphone outlet has insufficient gain 
for an unusual type of headphones, sim­
ply decrease the value of R29 until a 
comfortable level is found. However, 
there is a strict limit to the maximum 
gain you may use.

This is because if you are listening to 
the main output via a power amp and 
speakers, and the headphone amp is set 
to a high gain, it may be driven into 
hard clipping while the main output is 
still well within its limits. Now if IC4 is 
grossly overloaded, it begins to draw 
significant input current via R28 in sym­
pathy with each clipped peak, which in 
turn creates a nasty interference signal 
at the main output. Nevertheless, you 
can modify headphone amp gain up to a 
figure of around five, and still maintain 
the output’s very low distortion figures 
- provided the power amp has a nomi­
nal input level of IV or less.

That’s it. If you have built both the 
Pro Series One power amp and Pro 
Scries Two preamp, you will find that 
their performance will rival many of the 
most expensive commercial preamp/ 
poweramp combinations. ®

THE JOB UITH B FUTURE
1995

Be prepared for the future. 
Electronics is one of the fast-growing fields of employment. 
So if you are interested, Stott's have a home study course 

that could lead to a worthwhile career.
Choose from a range of Electronics Courses.

* Introduction to Electronics
* Radio and Television Servicing
* Video Cassette Recorder Servicing
* Radio Receivers, * Colour Television
* Introduction to Micro Computers
* Digital Electronics for Technicians and 

Servicemen or Industrial Electronics
* Plus a wide range of Computer courses an Australian tradition

Professional Instructors will skilfully guide you with individual advice.
For a career of the future - mail this coupon today_ __ _ -Q

PLEASE SEND ME FREE, AND WITHOUT OBLIGATION, FULL DETAILS OF THE FOLLOWING COURSE:

(PLEASE PRINT) |

MR.MRS.MISS

ADDRESS
POSTCODE ST

 E
A/

10
/9

0

Stott's undertake that no sales counsellor will visit you. 
Melbourne, 140 Flinders Street, 3000. Tel: 654 6211 
Sydney, 383 George Street, 2000. Tel: 29 2445 
Brisbane, 65 Mary Street, 4000. Tel: 221 3972

PHONE (___)_------------------------- (
Adelaide, 172 Fullarton Road. 5065. Tel: 364 3221 ■
West Perth, 52 Kings Park Road, 6005. Tel: 322 5481 
Hobart, 2 Davey Street, 7000. Tel: 34 2399 |
New Zealand, Box No. 30-990. Lower Hutt. Tel: 67 6592
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Construction Project:

Applications for our
3.5-digit Panel Meter
'"JSET56 tC?read^ requests, we describe two applications for the popular digital panel meter 
presented in June. The first is a temperature probe, and the other is a circuit to allow the meter 
to be operated from a single supply rail, such as ’in a car.

by JEFF MONEGAL and PETER PHILLIPS

Temperature probe
The circuit for this application is 

shown in Fig.l, and like many DVM 
temperature probes, it uses a diode as 
the sensing element. The prototype was 
tested within the ranges of 0 to 100°C 
and was found to have good accuracy 
and linearity. The circuit can be assem­
bled on Veroboard or a PCB, as shown 
in Fig.2. All parts are bog standard and 
are available from CTOAN electronics 
as a kit if required.

Silicon diode DI is the temperature 
sensing element and is supplied with a 
forward current by RI. The voltage 
drop across a forward biased silicon 
junction varies by 25mV/°C, falling as 
the temperature rises and is quite linear 
over a reasonable temperature range.

In this circuit an offset voltage is pro­
vided by VR1 to the op amp, so that 
zero voltage is present at the output of 
the circuit when the probe is measuring 
0°C. Resistors R3 and R4 limit the ad­
justment range to make calibration less

Measure temperature with this simple module, which connects directly to the 
digital panel meter described in June, 1990. y

R1 
10k

1 r^l
- -1N4004

TEMPERATURE Î
PROBE L

VR1 
10k

R4 
100k

R3 
910k

R2 
100k

R5

■O OUTPUT

------ O’5V

VR2 
200 k

470k

-oOV

-0-5V

IC1O IClb
2 . 31^4

R1 <R2
470k <4 7k

C3

IC1c u| 
5K.6

IC1d 
9K

+ C1 
S47uF

D2
-----FO­

IN 4004
IC1f

IC1e 
n Kjo

22nF
IC1 = 40106 D1 

1N4004

■0.12 OR .5V

„NEGATIVE OUTPUT 
"°T0 PANEL METER

XC2
T47^F

-J—OOV

Fig.1: The circuit of the temperature probe uses a diode 
as ^h^^mperature sensor. VR1 sets the minimum value 
and vR2 the maximum value. Measurement ranqe is 
approximately 0 - 100°C.

Fig.3: The circuit diagram of the negative rail generator 
The oscillator around IC1a and IC1b is buffered by the 
remaining gates, which pump charge into C2 via the 
diodes and C1.
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The negative rail generator is small enough to be fitted inside the enclosure 
of the digital panel meter, and allows the meter to be powered by a single rail 
supply.

Parts list for 
temperature probe
All resistors 1/4 W
R1
R2,4
R3 
R5 
VR1
VR2
IC1
D1

PCB

10k
100k
910k
470k 
10k trimpot 
200k trimpot
TL071 op amp 
1N4001 silicon power 
diode
coded CE TP

Fig.2: The PCB layout for the temperature probe. Use shielded cable if the 
probe lead is more than a metre long.

Fig.4: The layout diagram of the 
negative rail generator.

critical.
The second adjustment is for the 

upper temperature limit, and is pro­
vided by VR2. The op amp of IC1 am­
plifies the voltage across DI, and VR2 
is normally set to give a IV output 
when the probe is at 100°C.

Thus, calibration is achieved by first 
immersing the probe in icy water while 
adjusting VR1, then with VR2 when the 
probe is placed in a container of boiling 
water. It may be necessary to trim each

Parts list for negative 
rail generator.
R1 470k 1/4W, 10%
R2 4.7k 1/4W 10%
C1,2 47uF 16V electrolytic 
C3
IC1

D1,2 
PCB

22nF polyester
74C14 or 40106 CMOS hex
schmitt inverter
1N4001 power diode
coded CE 90 SRS

A kit of parts containing the PCB 
and all components for each circuit 
is available from CTOAN Electron­
ics. The temperature probe costs $6 
and the negative rail generator $5. 
Add $1 for post and packing in 
both cases. Kits for the panel meter 
are also available for $39.95, plus 
$2.50 P&P. Orders can be mailed 
or phoned to:
CTOAN Electronics
PO Box 33
Condell Park, NSW 2200
Phone (02) 708 3763

The PCB patterns for both modules are reproduced full size; (a) is the pattern 
for the temperature probe and (b) for the negative rail generator.
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3.5-digit Panel MeterFor Featuresand 
Performance...
Gotta Gatta
GoldStar

• High sensitivity - 1m V/div • Convenient XY operation for
9 Stable low drift design 
• 8 divisions of displayed 
dynamic range with accurate 
distortion-free waveform 
measurement
• Special TV sync separation 
circuits for measurement of 
video signals
• Delayed sweep function 
(0S7040A)
• ±3% accuracy

measuring phase differences 
between two waveforms
• Variable sweep control 
incorporating x10 magnifier
• Uncal and trigger warning 
lights
• TV-V& TV-H triggering
• Trigger hold-off

Prices 
include

TWO 
X1/X10 
ctxritnh bWIILll 

probes

0S7020A 20MHz & 
0S7040A 40MHz 
Oscilloscopes

S
0S7020A $650 e, ta, 
0S7040A $1045 e, ta

NEW 0S8020R 
Readout Oscilloscope

• Cursors tor direct • ImVmax sensitivity
measurement of waveform • Similar performance 
voltage, time and frequency to 0S7020A
• 20MHz bandwidth 0S8020R $1045 „ t„ $1243.55 «

Supported & Serviced Australia-wide by
Elmeasco Instruments Pty Ltd

NSW (02) 736 2888 Vic (03) 879 2322 Qld (07) 875 1444
S.A. (08) 344 9000 W.A. (09) 470 1855

You've Gotta Getta Goldstar from :
ALL John Pope Electrical 80 6576 N.S.W, D.G.E. Systems (049) 691625* W.F.Dixon (049) 
99 9 7L* Macelec4042)291455 • Newtek (042) 271620 • Novacastrian Electronic Supply 
utco™™3™ Pty Lld 698 4776 • Digitel 709 6511 • Geoff Wood 427 1676 
™MZBla“ <089> 84 4255' 52 1788 • Thew & McCann (089) 84 4999 

St Lucia Electron,cs 252 7466 • B A.S. Audiotronics 844 7566 • The Electronics 
Shop (075) 32 n632 * Solex (Townsville)(077) 72 4466 • Xanthos Electrical (079) 27 8952 
S.AUSTRALIA Force Electronics (08) 212 5505 VICTORIA G.B. Telespares 328 4301 • The 
Electronic Components Shop 670 6474 • Factory Controls (052) 78 8222 • Mektronics 587 
3888 • Truscott Electronics 723 3094 W AUSTRALIA Atkins Carlyle 481 1233 • Leda 
Electronics 361 7821 PAPUA NEW GUINEA T E (P.N.G.) Pt Moresby 25 6322 Lae 42 6246 
‘Recommended prices only 

adjustment until overall calibration has been obtained, by re­
peating the process several times.

Power for the circuit is derived from the +/-5V supply and 
ground rails of the panel meter.

Because these rails are regulated, stability of the adjust­
ments just described should be satisfactory.

Construction of the probe is up to the individual, and the 
only restriction is that if the diode is located more than a 
metre or so from the unit, then shielded cable should be 
used.

Care should also be taken to prevent the wires coming into 
contact with any liquid that conducts electricity, as this will 
affect the operation of the circuit.

A temperature probe can be constructed in which the 
diode is encased, along with its connecting leads.

Negative rail generator
This circuit, shown in Fig.3, will allow the panel meter to 

operate on a single rail supply - making it possible to use 
the meter in a car, truck or boat.

There are two ways of connecting it to the panel meter, 
depending on the supply voltage used to power the pane! 
meter.

The first and simplest is if the panel meter is powered by a 
12V supply, such as in a car.

In this case, connect the +12V and ground lines to both 
the panel meter and to the supply terminals of the negative 
rail generator.

Then connect the output of the generator to the negative 
supply input terminal of the panel meter.

This method is by far the best, as the negative regulator 
(IC5) on the panel meter ensures that the voltage supplied to 
pin 12 of the ADC (IC1) is ripple free and regulated to -5V.

The output of the generator will be approximately -10V 
under load, which is more than sufficient to supply the -5V 
regulator.

The second method is used when the supply voltage to the 
panel meter is too low to produce sufficient voltage from the 
generator to allow its output to be regulated by IC5 (that is 
when the output is less than -8V DC).

In this case, power the generator from the regulated +5V 
supply on the panel meter, and connect the output of the 
generator directly to pin 12 of IC1 on the panel meter.

With this connection, capacitors C5, C7 and regulator IC5 
are removed from the panel meter PCB and a shorting link 
is put in place of C5.

The output of the negative supply generator can be con­
nected to the pad normally used by the output terminal of 
regulator IC5, as this pad connects directly to pin 12 of IC1. 
This arrangement will give approximately -3V to IC1 which 
may slightly affect its linearity.

The circuit uses an oscillator (approximate frequency of 
1MHz) made up of ICIa and ICIb, the output of which is 
buffered by thC f°Ur parallel connected gates °f IClc to

These gates drive the charge pump circuit of Cl DI D2 
and C2.

In this section the AC output of the buffer gates is recti­
fied by DI, giving a negative potential at the anode of D2.

This diode allows C2 to charge, without being discharged 
back through the driving circuit.
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FORFAWSERWCE-CALL TECH-FASTHRST!

$ $

Philips Smart Scopes
60 MHz, Dual Channel Scopes
PM 3050 - Single timebase
PM 3055 —Third channel triggerview, 

delayed timebase
100 MHz, Dual Channel Scopes
PM 3065 - Third channel triggerview, 

delayed timebase
PM 3070 - As above plus clever cursors and ZOOM

Ease with Economy! $2165 ex tax

Fluke 45
The dual display bench multimeter with simultaneous display of two 
parameters:
16 measurement functions and two 5-digit displays for maximum 
versatility in a single instrument

■ Multi-function vacuum fluorescent dual display
■ TYue RMS voltage and current, including A.C. + D.C.
■ RS-232 interface standard, IEEE-488.2 option
■ Frequency measurement to 1 MHz
■ dB measurements with selectable reference impedances of 20 to 8,0000

and audio power from 20 to 160
■ Compare (Hi/Lo/Pass) function for quick in-tolerance tests
■ 0.05% D.C. current accuracy for 4-20 mA current loop service
■ Touch Hold® Relative and Min Max
■ Audible continuity and diode test
■ Optional rechargeable battery, carrying case, rack mount kit, 

and PC Software Package
■ Closed-case calibration
■ D.C. Voltage 0.02% - A.C. Voltage 0.2% (true RMS)

$1216 ex tax - $1417 incl tax

■ Autoset one-button smart beamfinder
■ Secure microcomputer front-panel control
■ Unique at-a-glance LCD read-out
■ Simple IEEE option for system hook-up

Fluke 70 Series
Analog/Digital Multimeters. Unbeatable 
performance and value
■ Three year warranty ■ SVi-digit, 3200-count 
display ■ 31-segment analog bar graph ■ Single 
rotary dial to select all functions ■ Autoranging 
and automatic polarity selection ■ Battery­
saving “Sleep Mode” powers-down display if 
you forget
■ Tough, textured case resists drops and rough 
handling ■ Touch Hold® (Fluke 77) ■ UL 1244 
listed ■ Made in U.S.A.
73 - D.C. Voltage 0.7%, A.C. Voltage 3% 

Autoranging $150 ex tax - $175 incl tax
75 - D.C. Voltage 0.5%, A.C. Voltage 2% 

Autoranging with range hold, audible 
continuity/diode test $240 ex tax - $280 incl

77 - D.C. Voltage 0.3%, A.C. Voltage 2%
Touch Hold® $325 ex tax - $379 incl tax

Fluke 80 Series
Analog/Digital Multimeters. Top of the 
range - the world’s most wanted hand­
held multimeters with 11 functions and 
40 ranges.
■ Three year warranty ■ Min Max 
Average recording mode with Min Max 
Alert™ ■ Frequency, duty cycle and 
capacitance measurements ■ 1000V rms 
input protection; Input Alert™ detects 
wrong input jack connections ■ 3% digit, 
4000 count display ■ ■ Fast analog 
display ■ Touch Hold® and Relative 
modes ■ Splash proof and dust proof case; 
EMI shielded ■ Protective holster with 
Flex-Stand™ ■ Safety-designed test lead 
set ■ Made in U.S.A.
83 -D.C. Voltage 0.3%, A.C. Voltage 1%, 

Frequency 5kHz $399 CX tax 
- $466 incl tax

85 - D.C. Voltage 0.1%, A.C. Voltage 
0.5%, Frequency 20kHz $480 ex tax 
- $560 incl tax

87 - True rms 4V2 digit, 19,999 count 
hi-resolution mode. Back lit display with 
auto-off $580 ex tax - $676 incl. tax

Also call us for Signal Generators, Power Supplies, Counters, and any other T&M requirement.
Full range of Fluke/Philips Accessories.

Call Tim Wortman 
the specialist Fluke/Philips Distributor

T&M PTY. LTD. .....—.............
TECH-FAST T&M PTY. LTD.
14B MAXWELL STREET, TURRAMURRA N.S.W. 2074
TELEPHONE: (02) 988 3865 FAX: (02) 988 3861
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OPERATED
DOORLOCK

BONANZA NI-CAD SALE! •exit

SAVETHIS MONTHNormally

D 1.2V MASSIVE 4Ah $19.50
216 9V 0.12Ah $21.95

Ideal for use in alarm systems, solenoid operated doors and all

NEW THIS MONTH

ANALOGUE-DIGITAL

MULTIMETER

Yes! That’s right, this tour digit combination lock was 
designed from the ground up by the ALTRONICS R&D 
DEPARTMENT to exactly satisfy your security requirements.

• Low battery LED Indicator
• 9V Alkaline battery (not supplied) lasts many months

Jack O'Donnell 
Managing Director

$1.49

$1.00

$4.00

$7.50

$3.95

$2.50 

$3.50 

$8.00 

$12.00 

$18.00

$3.99 
$4.50 
$12.00

Features:
• Exit delay
• Entry delay
• Large coverage - up to 100 square metres

10+ 

$3.25 
$3.95 
$10.50 
$18.00 
$20.85

Cat No

S 5020
S 5021
S5022
S5023
S5024

10+ 

$2.00 

$2.90 

$7.00 

$10.00 

$15.00

10+ 

$1.25 

$1.05 

$2.50 

$8.00 

$5.85

AA 1,2V 500mAh 
AAA 1.2V 180mAh 
C 1.2V 1.8Ah

systems requiring security access. 
Features:

• Single PCB construction
• Fits Into standard GPO wall box
• Over 14 000 possible combinations
• 5 second combination entry time
• Code easily changed via DIP switches
• Latched or momentary output
• Optional battery back-up

Features:
• Frequency range 10Hz - 100kHz in 4 ranges
• Output level 3V RMS Max. adjustable J
• Attenuator Odb -1 Odb, -20db, -30db, -40db, J
-50db plus fine adjustment J X
• Output impedance -600W unbalanced
• Output waveforms - sine and square wave

All components mount on a single PCB. Kit comes complete with professional

Battery Operated MJ
Portable P.I.R. / - W 1

Intrusion Alarm x
Ward oft thieves and Intruders at home and when travelling
This super handy, go anywhere P.I.R. alarm system is great for shop, office, 
caravan, boat, garage and whenever you are travelling.
Extremely easy to Install.

ALWAYS 
GREAT 
VALUE I

Tremium frode ■ food for up to 1000 rechargt
Charge rates: 

45-50mA for AA, 20mA for AAA, 

10-15mAfor9V 120mA

Analog reading: 4.5" with 90° Arc scale, 
knife edge pointer and anti-parallax 
mirror.
Digital reading: 3.5 Digit LCD, 0.5* high 
with Polarity and "LO BAT* indication
Over range indication: 1/2 digit 1 ON, 
other digits OFF
Power supply: 9V battery 
Low battery indicator
DC Voltage: 200mV, 2, 20, 200,1000V 
AC Voltage: 200mV, 2, 20, 200, 750V 
DC Current: 20, 200uA, 2, 20mA 
AC Current: 20, 200uA, 2, 20, 200mA 
dB Range: -20dB, OdB, 20dB, 40dB 
Reeletance: 200Q, 2kO, 20kO, 200kO, 
2MO. 20 Mil
Pkie Audible Buzzer and Diode check 

Q 1090$199.50

8-12V DC OPERATION
Increases home security and 
garden privacy. Control your 
front door from lounge, 
kitchen or bedroom or 
anywhere you like. Comes 
complete with two face plates 
for either concealed or visible 
fitting.

S4390$39,95

Audio Oscillator & Function Generator 
Fantastic Hi Tech - Hi Spec

See EA Dec ’86)
This ultra low distortion oscillator la comparable with the best laboratory 
standard aine wave oscillatora. As well as having very low dietortlon It haa 
excellent envelope atability, square wave output and output metering.

FOUR DIGIT COMBO LOCK
DESIGNED BY ALTRONICS

FANTASTIC!
SOLENOID

K 1925

$39,95
Build your own 

security

WCA0

DON'T MISS THE FANTASTIC, ONCE 
ONLY, VIDEOTEX MODEM DECODER

WAY. LOOK AT THESE 

SUPER SPECIALS!

PHONEORDER TOLL FREE ALTRONICS 008 999 007
SPRING HAS SPRUNG! ISS3 Bl AND CHRISTMAS IS ON THE HUSKI

silk-screened and punched natural anodised aluminium front panel. K 2540

SAVENormally $155 This 
month only $ 145.00 $ 10,00

SCOOP PURCHASE AND OTHER 
GREAT ALTRONICS BARGAINS ON 

THESE PAGES...
PHONEORDER TOLL FREE ALTRONICS 008 999 007



PHONEORDER TOLL FREE ALTRONICS 0 999 007

FANTASTIC SPECIALS 
THIS MONTH

HIGH TECH Company Collapse 
Er Brings Fantastic Bargains 

for the Electronic Enthusiast

Viatel" (now "Discovery") 

SENSATION!

* • UNBELIEVABLE 
VALUE! 

Around $250.00 
value for as low 

as $24.00!

Altronics has recently purchased this quality stock from the 
liquidator of DTX AUSTRALIA LTD.
You can use this equipment to gain limited access to the "Viatel' intormation 
system. Each unit contains a Telecom approved modem and information decoding 
circuits. The single PCB is a goldmine ol quality components for the enthusiast, 
including the tantaetlcally valuable SAA 5020 AND SAA 5050 chip».

ALL STOCK Videotext PCB
BRAND NEW (Size 360mm x150mm^^^

PREMIUM QUALITY jl
INDIVIDUALLY TESTED

BY THE W 1 fl
MANUFACTURER

(in our rush to get this
amazing SCOOP

PURCHASE to you we have 'MH
not had time to check each 

unit so we cannot offer 
any warranty)

Worth well over 
$150.00 for the salvage!; 
value of the "bits" alonelr^^1

Look at this list of 
component parts!
• Mains Transformer - 240-9/15/24V 300mA
• Lin. Isolation Transformer - Telecom 
approved 600/600 Ohm or 600/150 Ohm 
impedance.
• Vldeo/RF Modulator (Channel 0)
• Low profile 12V 5A SPDT Relay
• Capacitor - 2.0uF 440V AC
• Crystals - 6MHz and 4.43MHz
• TTL, CMOS, Linear and LSI ICs - SAA 5020, 
SAA 5050, 2516 and many more
• Voltag. regulators • Bridge rectifiers • 
Trimpots and capacitors • Fitter capacitors • 
Flatpack heatsink I Plus much, much more!

"VIATEL" - Now known as
"DISCOVERY"

What is "DISCOVERY"?
Telecom "DISCOVERY" is a sophisticated information service whereby 

subscribers may access essential business and leisure information and 
transaction services. With the "VIATEL" Videotex Modem Decoder and your own TV 
receiver or computer monitor, you can look up any telephone number in Australia via 
the electronic white and yellow pages; connect up to news services; check airline 
schedules; pay bills or go shopping. You can even go to the bank without leaving the 
comfort of your own home. At the push of a button, you can check the weather or 
place a bet.

VIATEL VIDEOTEX MODEM DECODER
Four models to choose from; Each with a numeric keypad.

X 1000
X 1002

X 1004
X 1006

* “Viatel’

WITH RF OUTPUT
WITH RF OUTPUT AND TELEPHONE HANDSET

WITH RF AND RGB VIDEO OUTPUT 
WITH RF AND RGB VIDEO OUTPUT 
AND TELEPHONE HANDSET

is now “Discovery 40/80”

1 to 5 6 or more
each each
$29.95 $23.95
$34.95 $27.95
$34.95 $27.95

$39.95 $31.95

PHONEORDER TOLL FREE ALTRONICS 0 999 007



Sine Wave and Square Wave output.

SYHCAVIATION
HEADPHONES

Will even clean your teeth!

LABORATORY SERIES AUDIO OSCILLATOR

OVER 
1000 

SOLD!
Now available from 
Altronics Dealers

c -«CW

In Just 3 minutes you will be 

amazed at the difference!

Earns its cost hunderds of times over in clesning 
connectors, PC B's, switches, jewellery, glasses, 
wstches, drafting pens, etc. Awarded the Good 
Product Design Award for CETDC in 1987

A very handy 5 metre length.
P.0991 Normally $10.00
This month only

TELEPHONE 
EXTENSION 
CORD

Won't scratch or damage - uses 

ordinary tap water and creates 

millions of super-penetrating 

bubbles. Hospital tests show that 
Ultrasonic cleaning produces better 

results safer than conventional 
methods.

Output control -20db to Odb 
Internal 9V battery

Pocket Sized Personal 
Audio Signal Generator 
Quite the finest portabel audio oscillator we 
have ever seen. Range switch and multiply 
enable selection to 46 preset frequencies 

from 20Hz to 150kHz, eg 20Hz, 28Hz, 32Hz,

Pin Point 
ULTRASONIC 

CLEANER

PROFESSIONAL 
VALUE

• Frequency Range: 2<X)Hz—200kHz in 4 ranges
Sine Wave Characteristics: Output voltage: 5V RMS or more af no load; Distortion 
factor (at max output); Output impedance: 600 Ohms +/-10%; Output attenuator: 0 to 
greater than 50dB continuously variable; • External Synchronisation Characteristics' 
Input impedance: approx. tOkOhms; Max. allowable input voltage: 10V RMS; • Reading 
Accuracy 0.01%, +/-1 count; • Frequency Counter Characteristics; Display 4 digits 
7mm red LED; Frequency range: 10Hz—IMhz (square wave); Sensitivity: 25mV RMS'’ 
Max. input: 150V p-p; Input impedance: 1M0hm; Square Wave Characteristics (TTL 
Out); Overshoot: 2% or less (at 1 kHz); Rise/fall time: 200n sec or less- • Power 
requirements: 100/120/220V +/-10% 240V +5%. -10%. 48-66Hz

OUR DIRECT IMPORT 
PRICE 

LESS THAN $100!

Sensational Labtech Full 12 Months Warranty
Australia's Best Value In High Reliability, Top Performance Cathode Ray Osclllosopes

20MHZ DUAL TRACE OSCILLOSOPE aowoTOP VALUE NORMALLY $199.00, 
ONLY $174.00 THIS MONTH

Q 1547 $480

Q 1542 Oscillator

$99.00
Q 1544 Protective Carry C 

$12.50

Why pay $400 or more for a 
David Clark set? 

WITH OIL FILLED EAR 
CUSHIONS

• High performance, noise attenuating 
earphones. • Noise cancelling microphone 

• Cushioned head pad • Super sturdy • 
Great performance • Supeib, professional 

pilot's headset will last a lifetime with 
reasonable treatment. • Includes standard 

aircraft jacks.

C 9070

ONLY $189.00

Features: Component Tester. Wide bandwidth and 
high sensitivity. Very low power consumption. High 
sensitivity X-Y mode. Z axis (intensity modulation). 
Front panel electrical trace rotator. Regulates power 
supply circuit for accuracy.
Description: This model is a dual trace 20MHz 
Oscilloscope using a high brightness CRT. The vertical 
amplifiers have high sensitivity of 5mV/div and a 
frequency characteristic response with smooth roll off 
exceeding 20MHz. The highest triggering sweep speed 
is 0.2uSec/div. For component tests, a special circuit is 
designed, with which a single component or 
components in or out of actual circuit board can be 
easily tested, requiring no power to drive the circuit. The 
display shows fault of component value, characteristics 
of component, and half-dead components under 
dynamic test.

$100 FREE BONUS OFFER
Q 0155 LABTECH DUAL TRACE CRO 
$799 Q 0175 2 OFF 101s PROBE 
KITS $ 100 USUAL TOTAL $899 THIS 
MONTH YOU PAY ONLY $799

1 DOW and 60W 40hm -
100V line Output
Transformers

* WK

Below Cost Priced to clear
Converts 4ohm Amplifier output to 100V line
Great for Public Address, Background music applications »iisf 
All Brand New Perfect Condition.

MX 0121 60W transformer normally $ 45

clearance price $15 «Z
MX 0141 100W transformer normally $ 70

clearance price $25 SAVE OVER 60%

PHONEORDER TOLL FREE ALTRONICS 0
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npn, uu.u

XMS U»*MVLTlMCTi«

NEW 
PRODUCT 

JUST

LCR DIGITAL 
MULTIMETER

This truly fantastic LCR Digital Multimeter 
enables you to test a wide variety of 
components. Indispensible tor the design 
engineer, technician and enthusiast alike.

DC Voltage:
Range: 200mV, 2, 20, 200,1000V
Accuracy: 0.5% +1
Input Impedance: 10MU on all ranges
AC Voltage:
Range: 200mV, 2, 20, 200, 750V
Accuracy: (50-500Hz: 0.8% + 4,1.2% + 4(750V)
Input Impedance: 10MQ on all ranges
DC Current:
Range: 200uA, 2mA, 20mA, 200mA, 2A. 20A
Accuracy: 1 % + 1 (200uA - 20mA), 1.5% +
1 (200mA - 20A)
AC Current:
Range: 200uA, 2mA, 20mA, 200mA, 2A, 20A
Accuracy: 1.2% + 4(200uA - 20mA), 2% +
4(200mA - 20A)
Resistance: 200U, 2kD, 20kQ, 200kil, 2M£1,
20Mn, 200Mil
Capacitance:
Range: 2nF, 20nF, 200nF, 2uF, 20uF
Max Input: 5V DC/Peak AC on all ranges
Inductance:
Range: 2mH, 20mH, 200mH, 2H, 20H
hFE Test: 0 -10OOhFE values either NPN or PNP 
transistor
Plus Diode test

ARRIVED!
Q1062 at $149.00 represents a 

price break through.
Carry Case Q1068 $12.50

VALUE

NEW THIS MONTH LABTECH'S LATEST 
BRILLIANT AUTO RANGING 
DIGITAL MUTIMETER
• Auto-Range for Simple Operetion • 3/ Digit LCD 
with Automatic function & Range Annuciator • Safety 
Deelgn Input Jacks • Essy, Accurste Resding 
SPECIFICATION
DC VOLTAGE Range«: 5 (200mV, 2V, 20V, 200V, 
1000V); Accuracy: +/-(0.5% rdg ♦ 1 dgt.); Input 
Impedance: 100M ohm, 200mV Range, lOMOhm, the 
other ranges
AC VOLTAGE Rangea: 4 (2V, 20V, 750V) Accuracy: ♦/- 
(0.7% rdg ♦ 5 dgts) (45Hz to 450Hz)
Input Impedance: 10M ohm
DC CURRENT Rangea: 200mA, 10A
Accuracy: 200mA - +/- (0.75% rdg ♦ 1 dgt.) 10A - ♦/-
(1.50% rdg + 5 dgts)
AC CURRENT Range: 200mA, 10A Accuracy: 200mA -
+/- (1% rdg + 5 dgts) 10A - W- (2% rdg + dgts)
(45Hz to 450Hz) Low Power 5 Rangea: 2k, 20k, 200k, 
2m, 20MOhm. High Power 6 Rangea: 200k, 2k, 20k, 
200k, 2M, 20MOhm. Continuity Buzzer 
Transistor hFE Teat

AMAZINGLY PRICED AT ONLY
Q-1078 $ 119.00
Q -1076 Carrying Case $ 12.50
Q -1077 Carrying Holster $ 12.50

Credit Card
Multimeter
Fantaatic for the glovebox, 
toolkit and, of course, your top 
pocket. A great gift idea for the 
enthusiast.
Specifications:
DCV: 200mV, 2V, 20V, 200V.
750V
ACV: 2V, 20V, 200V, 500V
OHM: 2000, 2k£2, 20kQ, 200kQ,
2MO, 20MQ
Includes continuity teeter.

Q1060 $65.00 Terrific NEW Product!
• BANKCARD • VISA • MASTERCARD • PHONE TOLL FREE 008 999 007 

• NEXT DAY JETSERVICE DELIVERY
Country clients please allow an additional 48-72 hours

ALTROniO
174 Roe St. Perth W.A. 6000

PHONE TOLL FREE 008 999 007
Perth Metro (09) 328 1599 

ALL MAIL ORDERS
P.O. Box 8350 Stirling Street Exchange Perth W.A.6000

ALTRONICS RESELLERS
Chances are there is an Altronics Reseller right near you - check this list or phone 
us tor details of the nearest dealer. Please Nota: Resellers have to pay the cost of 
freight and insurance and therefore the prices charged by individual Dealers may 
vary slightly from this Catalogue - in many cases, however. Dealer prices will still 
represent a significant cost saving from prices charged by Altronics Competitors. 
Don't forget our Express Mall and Phone Order Service - for the coat of a local cell, 
Bankcard, Visa or Maatercard holders con phons order lor seme dey deepstch.
Blue Ribbon Dealers are highlighted with a ■ These Dealers generally carry a
comprehensive range of Altronic products and kits or will order any required 

item for you. _ _ . —

MORE ALTRONICS DEALERS WANTED
If you have a Retail Shop, you could increase your income 
significantly by becoming an Altronics Dealer, Phone Chris 
Campbell (09) 328 2199 for Details.

STANDARD DELIVERY & PACKING CHARGE $5.50 to 1Kg $8 over 1Kg 
AUSTRALIA WIDE — We process your order the day received and despatch via 
Australia Post Allow approx 9 days from day you post order to when you receive 
goods
OVERNIGHT JETSERVICE Up to 3 Kg is $8.00 - 3Kg to 5Kg is $20 00 — 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.
HEAVY HEAVY SERVICE — All orders of 10Kgs or more must travel Express Road 
- Please allow 7 days for delivery. $12.00 to lOKgs. $15.00 over 10Kgs.
INSURANCE — As with virtually every other Australian supplier, we send goods at 
consignees risk. Should you require 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.Visa. Mastercard Holders can phone 
order toll free up to 6pm Eastern Standard Time. Remember with our Overnight 
Jeteervlce we deliver next day.

UVA COUNTRY ALBANY B P EI ect r o n i cs ■ 41 2681 ESPERANCE Esperance Communications 713344 GERALDTON Bird 
Aironi« mTsL KALGOORUE Today Electronics - 212777 PORT HEADLAND Ivan TomeS Electronic. 732531 WYALKATCHEM D & 
Pease 811132NT ALICE SPRINGS Fermer Electronic. 522388 DARWIN Ventronics 853622 ACT CANBERRA *«2"^
Piontrnnirs 805359 VICTORIA CITY All Electronic Components 6623506 The Electronic Component Shop ■ 6706474 SUBURBAN
CHEÄ^ CROYDEN Truscott Electronics. 7233860 PRESTON Preston Electronics,. 4840191r COUNTRY

SHEPPARTON Tattersal Sounds 8212892 MILDURA McWilliam Electronics 236410 WARRNAMBAL Kovo t 
— ¿,||PFN-| AMf) CITY Delsound P/L 8396155 SUBURBAN CAPALABAKingsway Electronics 3902399 WOODRIDGE David HallElectron.cs 62741QUEENSLAND C' BUND°*X"d Elkins EÏectTonics 721785 GLADSTONE Supertronics 724459 MACKAY Philtron.es 

ROCKHAMPTONAccess Electronics (East St.) 221058 TOOWOOMBA Hunts Electron.cs ■ 329677 TOWNSVILLE Solex 
ROCKHAMPTONAccess Electronics ( __ Force Electronic ■ 2125505 SUBURBAN BRIGHTON Force Electronic.

BENDIGO KC Johnson ■ 411411

Electronics 
■ 578855 
■ 7724466 
■ 3770512 
■ 3471188

8082777COUNTRY

MAROOCHYDOREMals Electronics 436119 SA CITY
ENFIELD Force Electronics ■ 3496340 FINDON ForceCHRISTIES BEACH Force Electronics ■ 3823366

LONSDALE Force Electronics ■ 3260901 COUNTRY
HOBART George Harvey ■ 342233 LAUNCESTON George Harvey ■ 316533

MT GAMBIER South East Electronics 250034 WHYALLA Eyre Electronics

■ 271620 Vimcom Electronics 284400 WAQGA WAGGA Phillips Electronics 216558

with a ■. These Dealers generally carry a comprehensive range ot Altronic products and krts or will order any requireddemtoi_y^_

Philtron.es


• • 1 The Serviceman ® -
OIC=)

Out on the water, up in the roof 
and peering inside a power tranny...
Since our appeal for contributions a few months ago, we seem to have had more ‘Contributor’s 
months than stories from my own workshop. I don’t know about you, but I don’t mind this a bit 
- because I enjoy reading about what other people are doing.

Actually most of the contributions 
that have come in refer to fields of en­
deavour that are outside my experience, 
so I also learn about other people’s 
problems and how they solved them. I 
hope you find this as interesting as I do. 
Like our first story this month, from 
L.K., of Daintree in North Queensland.

L.K.. is not a newcomer to these 
pages, and he always seems to come up 
with a story that is ‘more than usually 
unusual’. This time he writes about ‘The 
Phantom Fuse Blower’:

The piece of gear concerned was a ma­
rine HF transceiver, which came to my 
shop in the arms of the owner - who 
still had some of the mystified expression 
which, earlier in the day, must have been 
most pronounced.

A regular customer, he insisted upon 
talking to me personally. Inexplicably, 
he arrived at a convenient time — be­
tween breakfast and morning tea and 
shortly after I had completed the last of

Cut The 
Guesswork!
SADELTA TC400 
Television signa 
level meter. 
Ask your aerial 
supplier for, 
a brochure — 
today!

Under 
$700+tax

Peter C. Lacey Services Pty. Ltd.
74 Fulton Rd. Mt. Eliza 3930 — Fax:03 787 3460

READER INFO NO. 23 

the urgent work. These sort of jobs usu­
ally appear just as the roof falls in.

To start at the beginning, he was a 
keen amateur fisherman and recently had 
disposed of his fibreglass boat in favour 
of an all-aluminium cruiser which appar­
ently came complete with most of the re­
quired electronics; the exception being an 
HF radio. This had to be purchased 
under separate order, with a two-week 
delay on delivery.

As his existing unit had proved ade­
quate, he elected to transfer it from the 
old boat to his latest acquisition. Being a 
capable man, he had completed this in­
stallation himself the previous day and 
tested it successfully in preparation for 
the following morning’s fishing.

It came as a great surprise therefore 
when the next morning he pressed the 
engine starter, only to hear a crackle 
then see smoke emanating from the 
transceiver. That mystified look came a 
little later however, when he realised that 
the set was not turned on, nor had it 
blown a fuse. Adding to the confusion 
was the knowledge that it was in fact 
connected to its own separate battery.

At this point he decided to seek my 
help!

I suggested that we adjourn to the 
workshop and do an inspection, to see 
just what had happened. With the covers 
removed it was not a pretty sight. Several 
tracks had virtually evaporated, leaving 
globules of copper splattered far and 
wide. After several minutes of cleaning 
up the solitary board, the damage be­
came clearer but the cause more remote.

The negative supply line came to one 
point on the PCB (unlike most sets of 
this type that I have encountered) then 
went off in various directions, connecting 
with the metal frame at four screw 
points. It was these tracks which suffered 
the burnup, prompting questions of 
reversed polarity.

My reasoning was that if the negative 
lead was somehow linked to battery posi­
tive, (with the battery negative to ship’s 
frame) it could explain the evidence. But 
the customer was most adamant that no 
such event could have occurred. He em­
phasised again that he had operated the 
set the previous day and nothing had 
been changed since then.

For the moment I had to admit defeat. 
I suggested that he leave the set with me 
to do the best I could with a repair, and 
if, as I suspected, no other damage was 
sustained, I would accompany him to his 
boat the next morning to try to resolve 
the matter. I also hoped that given more 
time and enough coffee, I could perhaps 
discover some other reason for the trou­
ble.

The repair proved to be easier than I 
first expected. In just over an hour I had 
cleaned up the mess, bridged the dam­
aged tracks and even found some shellac 
to touch up the bare sections. Next, I 
hooked up to a 12V supply, connected a 
dummy load and was pleased to see that 
it performed more or less as one would 
expect.

Giving the symptoms some further 
thought over another ‘cuppa’ left me still 
convinced that, despite the owner’s insist­
ence to the contrary, some type of wiring 
error existed on board.

Next morning, on the boat, I first 
checked the polarity of the black and red 
leads to which the two-way had been 
connected. No fault there. The multime­
ter read 12V between them and also be­
tween frame and red. Just as a precau­
tion, I also measured zero volts between 
frame and the black lead.

The next step was to refit the radio and 
see what happened under various condi­
tions. (I will admit though, that at this 
point I was beginning to wish I had left 
it well alone.) Just as an extra precau­
tion, 1 installed a fuse in the negative
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face with what looked like an impossible 
situation, and only two wires to play 
with!

Thanks, L.K. I can quite understand 
the confusion that this problem caused. 
I have never been involved with marine 
electronics, but I can recall similar con­
fabulations with car radios and the like. 
(Back in the days when I did car radios, 
that is!)

Grainy joints
Anyway, on now to our next contrib­

utor, who is P.C. of Cambridge, New 
Zealand. P.C. is the second of our Kiwi 
contributors in recent months. It's nice 
to know that my humble scribblings 
have an international appeal. P.C. 
writes about one of my own contribu­
tions:

Your story in the February 1990 issue 
of EA about ‘coarse, granular’ soldered 
joints on the AW At Mitsubishi remocon 
board prompts me to write with a lay­
man’s explanation as to why an appar­
ently mechanically solid connection dis­
plays odd characteristics.

My involvement with electronics is that 
of an enthusiastic constructor of nearly

line. (There was already one in the posi­
tive line.) When 1 switched on the 
speaker came to life and everything ap­
peared normal.

I turned off again, hooked my meter 
across the power cable on the battery 
side of the fuses and requested the owner 
to engage the starter. The engine fired 
and the multimeter never flickered - but 
the precautionary fuse in the negative 
line blew immediately.

All this happened exactly as I had 
been advised the day before, yet I was at 
a loss as to how this could be.

“Let’s have a look at the other end of 
the power cable”, I said, not really 
knowing what I was looking for. As we 
moved toward the stern to remove a 
hatch cover, I asked why the separate 
battery for the HF.

“Safety”, he replied. “If the main bat­
tery goes flat for any reason, I've always 
got a full one to call for help. ” As the 
cover was lifted to reveal both large and 
small lead-acid batteries, side by side, 
the germ of a solution began to roll 
around my head.

The cable in question came directly to 
the terminals of the smaller battery right 
enough, but the complete configuration 
was not that simple, as the accompany­
ing diagram reveals. In order to keep the 
spare battery charged, it was paralleled 
with the main one, with a diode in the 
negative lead to prevent it being dis­
charged by any of the other equipment.

The owner stated that this was exactly 
the same as on his previous boat and the 
arrangement had always worked well. 
But he had overlooked the significance 
of the non-conductive fibreglass con­
struction. Now, with the all-metal design, 
and the main negative line bonded to 
frame it was ‘a whole new ball game , as 
they say.

As the circuit illustrates, the HF trans­
ceiver was effectively shorting out the 
diode by having the chassis connected to 
ship’s frame and the negative lead to 
negative of the secondary battery - 
hence both were actually in parallel! No 
wonder the copper tracks vapourised; 
they had in fact been set up to carry a 
proportional share of the starter motor 
current.

Now everything fell into place and the 
solution became obvious. All that was 
needed to send him out for a happy 
day’s fishing was to swap the diode over 
onto the positive lead, and replace a 
blown fuse.

There have been several occasions over 
the years when 1 have doubted Ohm s 
Law! Indeed, a couple of times I've felt 
sure I could prove it wrong. But this is 
the only time I can recall being face to 

the oscilloscope up to its maximum 
sensitivity suggested that the joint was 
rectifying the minute currents flowing in 
the screen.

I say ‘suggested’ as the trace on the 
scope, even though connected to a nomi­
nal earth point, was very noisy and it 
looked like a rectified waveform was 
buried in the noise. Needless to say, 
resoldering with 'new' solder fixed the 
problem and showed only noise on the 
scope.

My theory is that these granular joints 
form mini diodes, which in high current 
circuits are simply ‘bulldozed through', 
but in lower currentlhigh impedance cir­
cuits they can add a circuit element that 
was definitely not designed in!

Another fault I would like to address 
is not electronic but human - namely 
the ‘Screwdriver Jockey’.

Several sets I have repaired have had 
nothing wrong with them, other than 
misaligned trimmers, coils etc. The most 
spectacular of these was undoubtedly the 
Eddystone ECIO with all 44 (yes, ALL 
44!) cores, trimmers and adjusters care­
fully tweaked out of alignment.

One of the toughest of these jobs was a 
nice FM stereo receiverlamp that 
wouldn’t receive in stereo and was quite 

20 years - fixing other people’s castoffs 
from garage sales being the current 
craze.

Naturally, my theory relates to one 
such piece of equipment, to wit an aging 
reel-to-reel stereo tape recorder in need 
of new heads. Now, in mounting these 
replacement heads the connecting wires 
were removed several times. The penulti­
mate time resulted in heaps of hum and 
feedback in one channel.

Much probing led me to a particular 
screen connection on a piece of coax 
cable. This particular connection had 
been removed several times and the sol­
der had become coarse and granular, in 
the manner of a joint subject to such 
treatment.

DC measurement showed a perfect 
joint, yet bridging the tag and the screen 
itself with a crocodile clip instantly re­
moved the hum and feedback. Winding

flat on both AM and FM. I had bought 
it at an auction so I didn’t have a chance 
to find out why all the RF, IF and dis­
crete stereo decoder cores had been 
‘tuned’.

For someone like yourself in a profes­
sional situation, such a job could be to­
tally uneconomic. But me - I love em 
and 1 get some great sets for a song!

In conclusion, please keep up the good 
work. I for one enjoy your column every 
month.

Thanks for the kind words, P.C. It’s 
sentiments like this that makes the 
hours of slaving over a hot word pro­
cessor all worthwhile!

As for your first point, I’ve had a 
similar feeling myself. I’m sure that 
‘grainy’ solder acts something like the 
galena crystals used in my childhood 
crystal sets.

The only thing about the story in
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THE SERVICEMAN

question is that those particular joints 
had not been resoldered, but had gone 
grainy with age. I think they were on 
the way to becoming fully fledged dry 
joints of the common type.

Nasty intermittent
Now we come to another story from a 

non-professional serviceman: S.B., of 
Cockatoo in Victoria, who points out 
that although he works in the electron­
ics industry, servicing is not his job. 
Rather he finds this side of the business 
to be an interesting hobby. He writes:

My story concerns an HMV model 
C221 CTV chassis, one of the earliest 
sets of this brand to be released. The 
model has featured in these pages before, 
on two occasions when tube heater volt­
ages resulted in dark or non-existent pic­
tures.

This particular tale opened when a 
friend commented that his TV had 
packed it in!' When I questioned him 
about it he said that the picture had gone 
dark. I remembered the earlier stories 
(most recently July 1988 - Ed.) and felt 
sure that the faults were related. I agreed 
to have a look at it when next 1 was in 
his area.

During the next week I was kept fairly 
busy, but I did manage to find the time 
to refer to the Serviceman article that 
covered the set. The story referred to a 

fairly common problem with the chassis, 
wherein a one-ohm two-watt resistor in 
the CRT's heater supply filter network 
goes high or open.

The resistor causes a low heater supply 
voltage, by effectively removing from cir­
cuit the lOOuF filter capacitor Cl 18. The 
resistor is not shown on the circuit dia­
gram, but connects the negative side of 
the capacitor to ground. The resistor is 
there to limit the line frequency ripple 
current flowing through the electrolytic 
capacitor.

My friend’s set was showing all the 
symptoms of a faulty resistor, so I imag­
ined that it would only be a 10-minute 
job when I eventually got to it.

After the pleasantries were over, I got 
to work and removed the back cover. I 
noticed straight away that the tube heat­
ers were dark, so 1 knew I was on the 
right track.

The C221 allows easy access to the 
various boards because the whole chassis 
is hinged and locks in the raised posi­
tion. The switch mode power supply is 
located in the centre of the chassis, under 
a substantial metal cover.

Once this cover was removed I was 
able to take out the supply and examine 
it carefully. But after about 10 minutes I 
had to admit that there was no one-ohm 
two-watt resistor on the board, nor was 
there any sign that one had ever been 
there.

"Great!” I thought. ‘‘Now I’m right 
back to square one”.

My next step was to make sure that all 
the circuit boards were pushed well 
down on their contacts. As I pushed on 
the picture tube base board, the heaters 
lit up and the set showed a perfect pic­
ture.

At this stage it looked like a simple job 
after all. I removed the board, cleaned 
up the contacts, refitted the board and 
put the set back together.

I left the set running for an hour or so 
while I sat and talked to my friend. Dur­
ing this time it showed no signs of dis­
tress, so I concluded that it was fixed 
and said my goodbyes.

But a few days later my friend was 
back on the phone, explaining that the 
set was back to its old tricks. So I prom­
ised to drop around again, as soon as 
possible. This time I decided to take the 
set back with me and work on it in my 
own time, so I loaded it into the car and 
drove home.

The first thing I noticed when I had 
the set up and running on the bench was 
that it was perfect again; no amount of 
bumping, freezing or heating could 
make the fault return. I knew by now 
that this set was going to be a nightmare, 
and I was beginning to regret agreeing to 
fix it. But I was stuck with it now, and 
all I could do was to wait patiently until 
it decided to fail again.

Luckily I didn’t have to wait long; 
soon the heaters had gone dark again. 
This time pushing the tube base board 
had no effect, so I can only conclude 
that it was merely coincidence that it 
seemed to fix the fault first time round.

My next step was to take a few voltage 
measurements around the power supply. 
The heater voltage was down to around 
3.4 volts, while everything else seemed 
normal. Referring to the circuit, I found 
that the heater voltage is derived from a 
separate winding on the chopper trans­
former, which is rectified and filtered by 
a simple L/C network. There were only 
six small components in the circuit, so it 
seemed that as long as the fault persisted, 
it shouldn t take long to fix.

Once I had found the heater voltage to 
be low, I knew I was on the right track; 
but the trouble was that the fault some­
times disappeared for several days at a 
time. It was a long and frustrating 
search.

My first line of attack was to resolder 
every joint in the relevant area, and I 
also took the opportunity to replace the 
filter capacitor. But all to no avail.

The fault continued to come and go at 
intervals of hours or days, and never
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• High sensitivity 1mV/DIV
• CH1 and CH2 DoubleTriggering (alternate). Ideal for comparing waveforms in servicing

• Hold-Off Function provides means to trigger complex (video, digital) waveforms

• TV sync separation circuit
• CH1 signal output allows direct connection to a frequency counter
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stayed long enough for me to really 
come to grips with it.

Eventually, I came to the conclusion 
that it must be a fault in the chopper 
transformer, although I couldn’t imagine 
what it might be. Each of the secondary 
windings produced their correct output, 
except for the heater winding. The heater 
voltage dropped from 6 volts down to 3 
volts when the fault was present.

In the absence of any other faulty 
component, it just had to be the trans­
former — but how to prove it was a 
problem that exercised my imagination 
for some time.

In the end, I attached two wires to the 
transformer windings and brought them 
out from the power supply housing. This 
allowed me to measure the resistance of 
the winding without having to disturb 
anything.

When the set was working normally, 
the resistance of the heater winding was 
less than one ohm, as might be expected. 
However, when the fault was present, the 
resistance was around four ohms. So in 
the end, that’s what the trouble was.

I replaced the transformer and ran the 
set continuously for a couple of weeks 
without any sign of the fault returning. 
My friend was grateful, but he has no 
idea of the time and trouble it took to 
cure his old HMV!

I can imagine just how frustrated S.B. 
must have been during that job. The 
trouble with intermittents is that by the 
time you find out how to make them 
come and go to order, you have found 
the cause and thus have no need to 
make them come and go...

I haven’t struck this particular fault in 
an HMV, but there is one fairly easy 
solution to any heater supply fault - 
run it off the line output transformer. I 
have often used the trick to isolate the 
heater in sets that have developed a 
heater/cathode short in the tube.

All that is needed is to loop two or 
three turns of insulated wire around the 
ferrite core of the transformer, and take 
the ends to the heater terminals on the 
tube base. (If you use this idea for 
heater isolation purposes, make sure 
that the heater circuit is not earthed 
right on the tube base!)

When using this trick it is wise to 
begin with only two turns of wire, then 
increase the winding by one turn at a 
time until the heater reaches normal op­
erating temperature. Because of the 
spikey nature of the voltage applied to 
the heater, normal meter readings are 
not reliable, so it’s best to judge the ef­
fect, by the colour of the heater. Just 
don’t get too enthusiastic, or you’ll seri­
ously shorten the life of the tube.

MATV system
Now we come to the last contributor 

for this month. He is P.L. of Mt Eliza 
in Victoria, who is a full-time antenna 
installer. It’s some time since we have 
had an antenna story in these pages, so 
it’s timely to remind ourselves that no 
amount of careful servicing will be of 
use to a TV or video recorder if it is not 
fed with a good signal from a properly 
installed antenna. P.L. writes:

/ was asked to look at a master an­
tenna aerial system which serves seven 
units in a nearby town. The client’s com­
plaint was ‘snowy pictures on channels 9 
and 10’. My services had been recom­
mended by a local TV retailer, so the 
client had great expectations. I noticed 
that their location was behind a hill, per­
haps 60km from the transmitters and 
they had a TL4 aerial installed on a 20- 
foot free standing mast. The system did 
not have channel 28.

After a cordial introduction, I discon­
nected the client’s TV from the wall 
socket and plugged in my field strength 
meter to check levels. Channel 2 was a 
healthy 65dB/uV. Channel 7 was just 
above 35dBluV, while channels 9 and 10 
were just below 35dBluV.

55dB!uV is the recommended mini­
mum, so it’s no wonder she had a snowy 
picture. In my opinion she should have 
been unhappy with channel 7, too.

Either the system had never been set 
up properly, or the distribution amplifier 
had crashed. My client was in the fifth of 
the seven home units so I wanted to 
check the top end of the system, nearest 
the booster. The people in No.1 said 
they had always had good reception on 
all 4 channels but on inspection, their 
channel 10 had signs of snow too. As 
they assured me it has been like that 
since the start, I discounted the faulty 
amp theory.

The suggestion that I should fit a low- 
band attenuator and lower value direc­
tional couplers didn't impress them at 
all. So it was back to No.5, where 1 had 
been assured the trouble was all hers. 
When I arrived back at unit 5, the lady’s 
attitude had changed noticeably. Now 
she was angry and I still had to solve the 
problem!

By removing a few tiles I was able to 
slip down into her ceiling where I dis­
covered a 26dB coupler, a ridiculous 
value for the fifth coupler in a line of 
seven. They would need over 80dBluV 
on all channels in the main trunk at unit 
5 to give the required 55dBluV. I only 
had 8dB couplers in the van and would 
have preferred a 12dB to minimize fur­

ther loss to units 6 and 7. But it would 
have to do.

I fitted the 8dB unit and went down to 
look at the results. The lady’s attitude 
now reminded me of the Good Book, 
where it says ‘I will turn your mourning 
into joy’. Now she had the perfect pic­
ture she had sought.

She admitted that I was the 5th trades­
man to try to fix her problem, and when 
I didn't want to see her picture but 
merely plugged in my little black box, it 
was more than she could bear. That’s 
why she had got cranky.

But all's well that ends well — or is it? 
They still have grossly unbalanced levels 
between bands I and III, no UHF and 
probably the wrong coupler values 
throughout the rest of the system. But at 
least my client is happy...

Thanks, P.L. That story echoes my 
experiences of multi-outlet systems. 
One of my more interesting discoveries 
was that all of those botched jobs were 
put in either by the electricians when 
the building was being erected, or by 
the owner soon after. I never did find 
one bad system that was installed by an 
antenna specialist.

Well, that’s it for this month. We’ve 
been on a boat, inside a TV and up on 
the roof among the antennas and things. 
That’s not a bad span of subjects, and I 
defy anybody to be bored with those 
contributions.

In the meantime, keep those stories 
coming! Typed and double spaced if 
you can, or best of all on a floppy disc 
as per Jim Rowe’s notes on page 47 of 
the April 1990 issue. The less work we 
have to do on your contribution, the 
more dollars there’ll be on your cheque.

Fault of the Month
GEC 2213A
SYMPTOM: No sound or picture. 
All fuses are OK and there are 320 
volts on the collector of the chopper 
transistor, TR502.
CURE: R503 (22k ohms) open cir­
cuit. This resistor supplies 12V to 
run the chopper control IC, and in 
doing so needs to dissipate 4.9 watts. 
The original 5W resistor is rather un­
derrated and a 10W replacement will 
ensure more reliable operation.
This information is supplied by cour­
tesy of the Tasmanian Branch of The 
Electronic Technicians’ Institute of 
Australia (TETIA). Contributions 
should be sent to J. Lawler, 16 Adina 
Street, Geilston Bay, Tasmania 7015.
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For the servicing of Electronic 
Equipment with
SPECIALISED SCREWS.
Insert Bits 
available for:-

Torx ®
Torx Tamperproof ® 
Spanner 
Phillips Security 
(Pin in head) 
Socket Security 
(Pin in head) 
Tri-Wing
Write for catalogue to:-

ENDEAVOUR TOOLS PTY. LTD.
31 Cleeland Rd., 

endeavour South Oakleigh, Vic 3167
Ph: (03) 562 8266 Fax: (03) 562 8363

OSCILLOSCOPE SALE
Ex Rental equipment 
Fully maintained 
All supplied with manual & probes 
4 months warranty
All items are sales tax paid

BWD 830 35 MHz dual trace. Dual Timebase. AC 
or 20-32V DC operation
TEKTRONIX 2245A 100 MHz 4 trace with auto 
configuration
TEKTRONIX 2465 300 MHz 4 trace with CRT 
readout and cursors

DIGITAL STORAGE OSCILLOSCOPES

GOULD OS1421 2 MHz sample rate, 20 MHz 
real time
TEKTRONIX 2210 20 MHz sample rate, 50 MHz 
real time
TEKTRONIX 2430 100 MHz sample rate, 150 MHz 
real time

"MANY OTHER MODELS AVAILABLE"

$1,340

$3,095

$5,998

$2,550

$3,550

$7,300

STOCKS ARE LIMITED SO DON'T DELAY, CALL US NOW

Melbourne (03) 879 2266 Adelaide (08) 334 6999 
Sydney (02)736 2066 Perth (09)470 3644 
Brisbane (07)875 1077 Canberra (06) 253 1825
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FUlly integrated PC based electrical and electronic design tools.
With almost any PC hardware you can generate quality documentation and schematics, design pro 
grammabie logic devices, computer model your PLD’s, simulate the entire design (including PLD s) 
and finally produce PCBlayouts.
All without the del ays, inaccuracies and cost of outside services.
Five standalone packages that are hard to equal and unbeatable when combined. All having the same 
easy to learn and use pull down menu interface.

OrCAD g
SDT $995

lb help the electrical,Electronic engineer create schematics using a personal computer. Develop schematics, produce check prints, check standard design rules, pro 
duce parts lists, wire lists, netlists in many formats andf inally produce professional schemrfic documentation.
Much of the tedium assodded with otter pack ages has been eliminated with a simple to use macro command structure and a conprehensive library of parts (over 
6,000 unique parts.)

PCB $ 2,995
Autorouting printed circuit board (PCB) pack 
ege. Hikes input of the design from SDT via a 
netlist and allows the designer to place compo 
nents and tracks on the board. The auto-routing 
f adlity gives the designer control over the 1 ay 
out so that priority can be given to the tracks, 
modules or sones which really matter. Annota 
tion changes which become necessary during the 
layout phase can be exported back tot he sche 
miatic. Modifications can be importedfromthe 
schematic without the need to conpletely rede 
sign the PCH Complex designs up to 16 copper 
layers can be accommodated, surface mount 
components can be used and an optiniter rou 
tine is provided to reduce the number of 
pinthroughs and track length in the 1 ayout.

PLD $995
Allows the designer to enter and compile code for pro 
grammabie logic devices (PLD’s). The PLD documenta 
tion can be exported back to the schematic keeping all 
your documentation together. The designer can use sev 
eral rret teds for logic input, compile the code, generate 
functional test vectors and output J fcJDEJC code that can 
be used by PLD progranrring systems.

MOD $995
Converts J EDEC fuse map input files into tirring based 
computer models of PLD’s. These are used by OrCAD 
VST to simul de an entire design -induding the PLD’s.

VST $1,985
A digital simul dor which allows the designer 
to simul de an entire design developed with 
SET and PLD.
The package has an oscilloscope-like output 
on the screen and results can be printed to 
assist with documentation. Designs can be 
simul ded not onlyfor logicfunctionality but 
also for timing constraints -elininding 
much of the needfor repeated bread­
boarding of the drcuit.

PROMETHEUS
SOFTWARE DEVELOPMENTS PTY LTD

Tel: (03) 862 3666 
Tel: (02) 809 7255

Fax:(03)
Fax: (02)

862 2092
808 3570
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Solid Stole Update
KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY^H
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Microwave 
CW transistor

Providing 50W continuous-wave 
power at 1.6GHz, Philips Components’ 
PXB16050U microwave power transistor 
is said to deliver the highest output 
power yet for satellite links in INMAR­
SAT and similar systems.

The non silicon planar epitaxial tran­
sistor works in common-base class C 
narrowband amplifiers, and suits voice 
and data communications for ships, air­
craft and earth stations. An interdigi­
tated emitter structure leads to a collec­
tor efficiency as high as 52%, and a low 
thermal resistance reduces junction tem­
peratures to increase reliability.

Input and output prematching circuits 
facilitate design of external circuitry and 
help distribute power equally over the 
total available active area of the transis­
tors, thus avoiding hot spots.

The transistor operates from a supply 
voltage of 28V, and has a typical power 
gain of 9.5dB. The thermal resistance is 
a low 1.57W from junction to mounting 
base.

Diffused emitter ballasting resistors 
provide excellent current sharing and 
improve ruggedness. Gold metallisation

ensures that the device characteristics 
remain stable, and extends the device’s 
lifetime.

The transistor comes in an FO-91 
metal-ceramic flange package.

For further details circle reader infor­
mation service number 271 or contact 
Philips Components, 11 Waltham 
Street, Artarmon 2064, phone (02) 
439 3322.

64Kbit co-directional 
interface

Exar Corporation has commenced 
production of a two-chip set designed to 
implement a CCITT 64kbps co-direc­
tional interface. The chip set consists of 
an analog tranceiver device, and a digi­
tal data processor.

The XR-T6164 is a bipolar analog 16- 
pin IC, intended for general purpose 
line transceiver applications. It is de­
signed for short line applications (less 
than lOdB) at bit rates up to 1.544- 
Mbps. Typical current consumption is 
25mA.

The XT-T6165/6166 are digital CMOS 
circuits designed to perform the inter­
face function between a 64kbps data 
stream and a 2.048Mbps PCM timeslot 
data channel.

Both the XR-T6165 and XR-T6166 in­
clude a transmitter which transforms 8 
bit 2.048Mbps timeslot data packets into 

a coded 64kps data stream, and a re­
ceiver which performs the reverse func­
tion. Repetition or deletion of received 
or transmitted data when clock skews or 
transients occur is automatic in both 
chips, allowing continuous synchronised 
data transmission or reception.

When the XR-T6164 is used with ei­
ther the XR-T6165 or XR-T6166, the 
two chips form a complete co-direc- 
tional interface which conforms to the 
CCITT G.703 specification require­
ments.

For further information circle 276 on 
the reader service coupon or contact 
Tronic Bits, 14/260 Wickham Road, 
Moorabbin 3189; phone (03) 555 6777.

SM wideband 
directional couplers

Merrimac directional couplers are 
available in a variety of packages to suit 
most applications. The 0.25" square sur­

face mount package used in this CBG-A 
series has been critically designed for 
50-ohm coplanar systems to optimise 
RF performance, while still achieving 
the small size and low profile of surface 
mount devices.

The Kovar input leads are designed to 
suit a variety of mounting situations 
simply by trimming them to the desired 
length.

Applications of directional couplers 
include the monitoring of incident and 
reflected power, in signal sampling for 
control loops, as well as test signal in­
jection devices in BITE systems. The 
couplers may also be used back-to-back. 
Similar Merrimac couplers may be ord­
ered with specific coupling values up to 
30dB, and at frequencies up to 2.5GHz.

For further details circle reader infor­
mation service number 272 or contact 
George Brown Group, 456 Spencer 
Street, West Melbourne 3003, phone 
(03) 329 7853.
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200MHz CMOS RAMDAC
Brooktree has pushed CMOS tech­

nology into the 200MHz domain with 
the introduction of the Bt468, claimed 
to be the fastest triple 8-bit RAMDAC 
the industry has yet seen. It is designed 
specifically for high-resolution monitors 
supporting 1600 x 1280 pixels at 70Hz 
refresh rate.

The use of an 8:1 multiplexing scheme 
eliminates the need for external multi­
plexing and latching logic, and simplifies 
frame buffer design.

The new high speed RAMDAC incor­
porates many of the same integrated 
features found in the Bt459, including 
on-chip hardware cursor, pixel panning, 
signature analysis registers, and monitor 
detection circuitry. In addition to a 256 
x 24 colour palette, it also provides four 
planes of overlay memory and two 
planes of cursor.

The two-plane cursor supports three 
colours in the standard mode or two co­
lours in the X-window mode. In the 
X-window mode, the cursor can be ena­
bled or disabled via one of the cursor

planes, while the other plane is used to 
determine the cursor pattern with fore­
ground and background colours.

For further details circle reader infor-. 

mation service number 278 or contact 
Energy Control International, 26 Boron 
Street, Sumner Park 4074, phone (07) 
376 2955.

Infrared remote 
control transmitter

Philips Components has released an 
infrared remote control transmitter that 
operates at supply voltages between 2.5 
and 6.5 volts. The circuit can be used to 
transmit an individual code to a receiver 
by infrared. The code is stored in the 
on-chip EEPROM, which is pro­
grammed by the equipment manufac­
turer during production or installation.

The PCF1254 uses fixed frequency 
data coding and a 22-bit EEPROM 
code. A few milliseconds after applica­
tion of the power supply the circuit out­
puts the preprogrammed 22-bit 
EEPROM code three times in succes­
sion. A sequence of two zeroes is auto­
matically transmitted preceding the 
22-bit code.

A Philips low cost microcontroller 
with on-chip 8 bytes of EEPROM, the 
PCF84C121, is suited for use as a 
receiver/decorder with the PCF1254. A 
member of the PCF84CXX family of 
microcontrollers, the PCF84C121 also 
features wide operating voltage and low 
current consumption.

The PCF1254 is available both in 
8-pin plastic DIL (SOT97) and 8-pin 
plastic mini-pack (SO8: SOT96A).

For further details circle reader infor­
mation service number 279 or contact 
Philips Components, 11 Waltham 
Street, Artarmon 2064, phone (02) 
439 3322.

Low on-resistance 
power MOSFET

Siliconix has released a new 60V, 60A 
power MOSFET which offers the lowest 
on-resistance available to date, in a TO- 
220 package. Built with SiMOS 2.5 
technology, which packs 2.5 million 
transistor cells per square inch of sili­
con, the SMP60N06-18 is specified with 
a maximum on-resistance of just 18 mil­
liohms. Thus it offers greater efficiency 
and performance for battery-operated 
designs, such as variable speed controls 
used in rechargeable electric hand tools.

The low conduction losses of the 
SMP60N06-18 allow smaller heatsinks to 
be used, thereby reducing the size of 
the end product. In some cases, where 
designers have been paralleling MOS-

‘Super I/O’ chip for PC’s
National Semiconductor, in collabora­

tion with ACER Inc. of Taiwan, has' 
made a device which integrates analog 
and digital technology and combines 
four basic functions - offering a single­
chip solution to the most commonly 
used IBM PC, XT or AT peripherals»

The PC87310 incorporates two full 
function UARTs, a floppy disk control­
ler with analog data separator, one par­
allel port, control for one or two game 
ports, the address decoding for a hard 
disk controller, standard AT/XT address 
decoding for on-chip functions and a 

FETs to reduce on-resistance, one 
SMP60N06-18 may be used to replace 
two power MOSFETs with higher on- 
resistance ratings. The low gate charge 
of the SMP60N06-18 (85nC total charge 
for full turn-on) simplifies driver circuit­
ry, further reducing component count 
and space requirements.

For variable speed motor controls, the 
low on-resistance allows higher maxi­
mum torque and higher top speeds. The 
SMP60N06-18 is specified for diode 
commutation ruggedness, an essential 
feature for motor control circuits which 
eliminates the need for external diodes.

For further information circle 284 on 
the reader service coupon or contact 
IRH Components, 32 Parramatta Road, 
Lidcombe 2141; phone (02) 648 5455.

configuration register.
The PC87310 combines National’s 

high-performance DP8473 floppy disk 
controller and industry standard 
UARTs. The Super I/O’s floppy disk 
controller is software compatible with 
NEC’s uPD765A, but offers many ad­
vanced features including a high- 
performance analog data separator unit.

For further details circle reader infor­
mation service number 282 or contact 
National Semiconductor Australia, Busi­
ness Park Drive, Monash Business 
Park, Nottinghill 3168, phone (03) 
558 9999. ®
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088 335757 TOLL FREE MAIL ORDER HOTLINE FOR CREDIT CARD ORDERS!

AUTOMATIC TELEPHONE
ANSWER/ CALL CARD

MACHINE!!!

ncluding cat

CONTROLLER $299
20 MEG HARD DISK WITH

CONTROLLER $399

CONTROLLER

X19084 ONLY $245

SCOOP PURCHASE

FREE PACK OF S/S DISKS 
WITH EACH DRIVE'

51/4” 720K DRIVE
• 1 M Byte unformatted
• IBM' AT' compatible

Cat.C11906 $195

5V4v 360K DRIVE
500K unformatted
IBM' XT' compatible

Cat C11901 $175

$195 Reliability
characteristics, such as head and track Every 700 series consists of features

CONTROLLER CARD TO SUIT Integrity. Features such as an automatic

UNINTERRUPTABLE POWER SUPPLY

$449

$499

œ

■o

m

C11915....... $325

NEW

TURN YOUR IBM* PC, XT, AT INTO A 
FULLY FUNCTIONAL ANSWERING

A Sophisticated Voice coil mail system 
Auto answering Dialing 
100 voice mail boxes 
Password protection 
Message mailing 
Auto redialing 
Beeperless remote control 
Toll saver 
Call screening 
Electronic phone book 
Works in background 
Menu driven software 
Simple and concise operation

Traditional telephone answering machines are 
^obsolete with the release of the NEW Voice Mail 
| Card.
। Not only can this card turn your computer into a 24 
" hour personal receptionist , but can answer with 
8 different phone messages for particular callers.

UPGRADE YOUR 
COMPUTER WITH A 

3 1/2" DRIVE KIT
Y.E DATA 3.5” 1.44/ 720 

360 DRIVE
• 5 1/4" Mounting bracket
• Power supply adapter
* Floppy Disk controller card 
which controls 1.44/ 720/ 360 
drives

« Cable adapter
Complete instructions to install 
a 3.5" drive in your existing 
computer. Enjoy the higher 
density and easy handling of 
3.5" Floppy diskettes.

’ MAILORDER
■ HOTLINE
V 008 33 5757.

TOWER COMPUTER
CASES $249
POWER SUPPLY TO
SUIT(220W).......»225

I APPLE* COMPATIBLE 
I SLIMLINE DISK DRIVE
_ Compatible with Apple 2 •
■ Cat X19901 Only $179

■ FREE PACK OF S/S DISKS 
WITH EACH DRIVE!

I APPLE* HC COMPATIBLE 
DISK DRIVE

$ SAVE SAVE SAVE $
HARD DISK

only $189
Bf<AND

20 MEG HARD DISK WITHOUT

QUALITY 
JAPANESE DRIVES!!

3’/2 144 M/BYTE DRIVE
Switchable 1 44 M Byte formatted 
or 720K formatted
Double sided, double density 
Power supply adaptor provided 
5U mounted

Cat C11911

X18009 $139

DATALIFE DL-600 
DATA CARTRIDGE

Stores up to 120 M/Byte
C12614 ..............  $59.00

40 MEG HARD DISK 
28ms ACCESS WITH IDE/FDD

$599

PRIAM HARD DISK DRIVES

Priam presents the 700 series disk 
drives, members of a powerful PRIAM 
family of advanced 5 1/4" disk drives. 
High capacity.
The 700 series disk drives offer 
unformaled capacities ranging from 178
MBytes to 382 Mbytes of storage within a 
compact 5 1 2 'package size.
SCSI.
The 700 Series drives offer the Industry 
and ANSI standard SCSI Interlace for 
easy systems Inlergratlon. The Interlace 
Is an embedded (within drive form factor) 
SCSI Implementation. SCSI Is an 
emerging standard for optimized system

HA«« DRIVE AO

High performance.
With a 20 msec, average seek time and a 
data transfer rate of 10 Mblts/sec, the 700 
series offers the speed required for multi 
user, multi tasking applications.
Advanced Technology 
The 700 series disk drive has an 
advanced linear voice-coll and closed 
loop dedicated servo technology and

■ can be Intergrated Into workstations, multi
Integration and performance It frees your user systems, and network applications 
system from device-unique ~ ...........

Identification.With the 700 series PRIAM designed to maximize reliability and data 
now offers the benlfitof using an . . . - .
embedded SCSI In small microprocessor- actuator, landlng/shlpplng zone and 
based systems requiring high capacity, Integral shock mounts guard against 
high performance disk drives accidental loss of valuable data

170 M/byte X20046 $1490
380 M/byte X20048. $ 2295
SCSI Interface card

œ

• Power MOSFET design
• Easy installation
• Zero transfer time
• Surge protection
• Built-in EMI/ RFI filter
• Ultra low output ripple
• Buzzer warning when 

blackout
• Compact size fits most PC/ 

XT*, AT* and Baby AT* 
compatible computer 
casing

• Maintenance-free and long 
life batteries

• New casing design 
facilitates battery 
replacement

200 W for PC/ XT’ 
Dimensions:
222 x 141 x 118mm
X11108..............
230W for PC/ AT* 
Dimensions:
165 x 150 x 150mm
X11110..............

REMOVABLE 
CARTRIDGE HARD 

DISK
Ricoh R260 20 M/Byte 
Removable Hard Disk is a sub­
system for AT or 386 systems. 
Extra 20 M Byte cartridges are 
available. To enable the end 
user to build a library that can 
be safely locked away. Or taken 

Ito another site that is using the 
same sub-system. It's the 
ultimate in hard disk back up 
systems or for transport ability 
of data.
Includes a cartridge

40 M/BYTE VOICE COIL 
HARD DISK

• IBM* compatible, 28 msec

m 
w
O’

access, 3 month warranty
Without controller. $795 9

80 M/BYTE VOICE COIL M

X20022. $1,195

Extra 5 1/4" 20 M/Byte cartridge 
for disk (Ricoh RH5260)
X20024 $220

HARD DISK 
• IBM* compatible, 25 msec 
access, 3 month warranty 

Without controllerai ,495 
330 M/BYTE VOICE 
COIL HARD DISK 

• IBM* compatible, 18 msec 
access, ESDI, 3 month warranty 
Without controllerà,995
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• OUR PRICES ARE *
OFF THE PLANET!

SAVE
CHEAPEST EGA CARD IN 
. THE WORLD!

For quality and a great price this EGA video card is 
the cheapest in the world. Using the most 
advanced paradise chip technology, it provides 
reliability and maximum performance.

FEATURES INCLUDE:
Full compatibility with XT, AT, 386
Full 256K display memory
Completely backward comp, with CGA, MDA, and 

Hercules with intelligent switching software.
480 line extended EGA mode.

ONLY..... $139

SAVE ON 
KEYBOARDS

IBM' COMPATIBLE 
EXTENDED KEYBOARD 
(101 KEYS)
These new keyboards are but’’
XT’ and AT- compatible 
■ 12 Dedicated function keys 
• Eniaqed Return and Shill

- Pos'Hve feel keys 
low Profile Design DIN 
standard
Separate Numeric and Cuisor 
.ontrot keypads
Additional Functions Keym 
lock Previous Word Ne«l 
Work Fast Repeal Line Feed 
Pause Reset Clear Screen

X12022............. only $109

BARGAINS

THE CHEAPEST XT TURBO 
MOTHERBOARD IN THE 

SOLAR SYSTEM

IBM- XT' TYPE ‘ 
KEYBOARD
• 100°.IBM’ PC XT' compatible
■84 Keys including function

• Curl lead plugs straight into 
IBM- PC XT-

■ Status displays Power Cap 
lock and Numeric Lock 

X12020 $99_____

This mighty little XT motherboard has 8 
expansion slotsand uses 5 low costing 1MB 
RAM chips to provide a full 640K memory.

The ASIC chip well known for its reliability is also 
used.

The CPU is a state- of the art
NEC V20 running at 4.7 10 Mhz (switchable) with 

zero wait states.
Size is just 208 X 161mm.
GOOD THINGS COME IN SMALL PACKAGES''

MEMORY 
SIZE D RAM

128K 
256K 
384K 
512K 
640K

bytes 
bytes 
bytes 
bytes 
bytes

424256 x1
424256 x 2
424256 x 3
424256x4 or 421000x4 
424256x5 or 421000x4 
+ 424256 x 1_________

QUICK MOUSE 
Auto selection and auto 
transfer between mouse 
system, PC mouse mode 
and Microsoft serial 
mouse mode.

Microsoft serial mouse 
and mouse system 
compatible.

Super high tracking 
speed: 600mm/ sec

Super high resolution: 
200 d.p.i (0.12mm dot)

Silicon rubber coated bah 
Optical rotary encoder

X19952.

CAT....X18037

A BARGAIN AT ONLY $89.00
FOR A LIMITED TIME SO BE QUICK

covers every 
the IBM micro PC, XT 
and AT, and every 
version of DOS from 
1.1 to 3.0.
B20080..................$44.95

THE WORLDS FASTEST XT TURBO 
31MHz XT MOTHERBOARD^

We are offering to you the FASTEST XT 
on this Planet. It features 31 MHz 
compared to 4 77MHz on the standard XT 
The board is fully XT compatible and runs 
with all standard XT cards. Speed is switchable 
between standard 4.77MHz and turbo speed.. 1 
Up to 1 MB of RAM can be fitted on board , 
For even faster operation the memory above 
640K can be used as "shadow" RAM for speeding 
up BIOS operations or as a RAM disk.
The board provides software selection of wait- state. ¿Ju

X18036...$199 WV—
PERFORMANCE INDEX NORTON'S SI, V-4.0

______________ | l|2|3|4|5|6|7|8|9 |1O| 11
X18036 I
IBM XT I
IBM PS2 MODEL 30 I _____________
10 MHz XT -—_  -------------------------
IBM AT

PC games card for AT. 
Switchable with: 
"UP" for XT 
"MIDDLE'' disabled 
"DOWN" for AT
Comes with 1 games port 
and is designed for AT systems
uses 74F244 Chip

..$89.00
WITTY MOUSE 

3 button user definable 
Silicon coated steel ball 

High resolution movement 
Size: 116 X 66 X 34mm 
Mouse driven software 
included, allowing you to 
install with all popular 
software packages. Also 
included is the handy 
pop up menu 
softwarethat allows the 
user to intergrate the 
mouse with the 
keyboard, DOS & other 
popular packages.

X19950. $69.00

PLEASE CALL IN 
FOR YOUR FREE 

100 PAGE
CATALOGUE !!

$29.50X18016.

24 PIN
MICROLINE

391
The OKI Microlinc <91 is a 
result of a combination of the 
very latest technology 
and OKI's many years of 
experience. The OKI <91 
provides exceptional paper 
handling and professional 
quality print whilst being 
cxtreamly quiet.
The foil-covered touch keys 
on the control panel are 
clearly lit to avoid confusion. 
The OKI 391 can print up to 
270 characters a second and 
90 i haracters a second 
at letter quality. The OKI 391 
also has enormous paper 
handling versitility.
The bidirectional push tractor 
is standard in the OKI 391, as 
is automatic single sheet feed. 
The paper handling features 
are numerous making this 
printer one of the capable on 
the market.
C22152........................................

SPECIFICATIONS:
PRINTER MECHANISM:
Printer method: Dot matrix
Print head: 24 pins (diameter 0.2) 
Head operating life:

200 Million characters 
PRINTER SPEED:
Data: 
processing: 
I etter: 
quality: 
Characters 
lOcpi 
12 cpi 
15 cpi 
17.1 cpi 
20 cpi

270 cps ( 12cpi) 
225 cps (lOcpi)
90 cps ( 12cpi) 
75 cps (lOcpi) 

per line:
136
163 
204 
233
272

PRINTER CHARACTERISTICS:
Typefaces
Standard: Courier. High Speed 
Insert Cards Letter Gothic.

Prestige Elite
Software input: up to 256

characters as required 
18 national fonts, 
IBM I and II, Epson, 
Semi- Graphic.
48 K Bytes

$995

ROD IRVING ELECTRONICS
MELBOURNE: 48 ABECKETT ST. CITY. 
NORTHCOTE: 425 HIGH ST NORTHCOTE. 
SYDNEY: 74 PARRAMATTA RD. STANMORE 
MAIL ORDER: 56 RENVER RD. CLAYTON

PH: (03) 663 6151
PH: (03) 489 8866
PH: (02) 519 3134
PH: (03) 543 2166All AAlea tex exempt orders 4 whole»Ale inquire» to HOTLINE ". 008 33 5757RITRONICS WHOLESALE 56 Renver Rd. Clayton

Errors & Ommisions Excepted i\ xi V •• '
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by PETER LANKSHEAR

Vintage 
Radie

The ancestors of today’s batteries
Radio technology has always been very dependent on batteries. The history of batteries goes 
back 200 years, twice that of radio itself. During this long period, some very interesting ways of 
producing an electric current have evolved.

There is a common belief that the 
first practical battery was invented by 
Georges Leclanche in 1868, but in fact 
Leclanche’s battery was a relative late­
comer in a long line of developments - 
some successful, some bizarre, others 
dangerous, but most now forgotten.

The history of the battery actually 
starts in 1790, when Luigi Galvani of 
Bologna was experimenting with mus­
cles from frog’s legs. The story goes 
that he hung them on copper hooks, 
suspended from an iron railing. When 
the legs touched the iron, their muscles 
twitched from the stimulus of the elec­
tric current produced by contact with 
the dissimilar metals.

Another Italian, Alessandro Volta in­
vestigated the phenomenon further and 
in 1793, created the first battery - his 
‘Crown of Cups’. A row of glass cells 
filled with salt water was fitted with al­
ternating series-connected copper and 
zinc plates. He discovered that the de­
gree of muscle stimulus was propor­
tional to the number of cells.

In 1800 Volta produced his ‘Pile’, a 
much more compact arrangement. 
Paired discs of copper and zinc were al­
ternated with cardboard discs moistened 
with acidulated water. Initially, like the 
crown of cups, the pile used containers 
of dilute acid as terminals. It is worth 
noting that physically Volta’s pile was 
identical to today’s standard layer-built 
9.0 volt carbon-zinc batteries - a space 
saving method of construction intro­
duced to radio batteries about 60 years 
ago.
Polarisation problem

Volta’s battery had made possible re­
search into ‘current electricity’ (as op­
posed to ‘static electricity’), but it had a 
major weakness. Under load, hydrogen 
bubbles built up on the copper elec­
trode until the current was cut off. 

Operation could be restored by either 
removing the bubbles physically or rest­
ing the battery, but these remedies were 
both inconvenient.

The 19th century was the age of indi­
vidual rather than corporate research, 
and experimenters were soon at work 
improving on Volta’s pile. Various elec­
trolytes and electrode materials were 
tried. Zinc was found to be the most 
satisfactory negative electrode and its 
use was universal. As acids will attack 
commercial grade zinc, in some in­
stances the negative electrode was re­
moved when the battery was idle, or it 
was coated with mercury as this was 
found to minimise wastage. Positive 
electrodes could be made from copper, 
silver, platinum or carbon and did not 
deteriorate.

One of the earliest developments was 
Wollaston’s battery, an adaptation of 
the Crown of Cups using jars filled with 
dilute sulphuric acid. The electrodes 
were made as large as possible to lower 
the internal resistance and delay the 
onset of polarisation, and were mounted 
on a frame, so that they could be lifted 
out of the electrolyte when not in use.

Mechanical depolarisation was im­
practical, and experimenters concen­
trated on chemical methods which 
worked by persuading the hydrogen to 
combine with oxygen. This entailed sur­
rounding the positive electrode with an 
oxidising material that reacted with hy­
drogen - but not at the expense of the 
normal operation of the electrolyte.

The first method was to use a liquid 
oxidiser with a porous container sepa­
rating it from the acid electrolyte. In 
one popular variation, the bichromate 
cell, the electrolyte and depolariser 
were mixed together. A very important 
type used gravity to separate the liq­
uids. Later, solid depolarisers surround­

ing the positive electrode were em­
ployed, as in the Leclanche and Edison 
cells.

Grove’s cell
In 1839, Sir William Grove intro­

duced a cell that performed excellently, 
but was expensive and produced a poi­
sonous gas. Grove’s cell consisted of a 
glass jar containing dilute sulphuric acid 
and a semicircular amalgamated zinc 
electrode, surrounding a porous earth­
enware pot. Inside the pot was a sheet 
platinum positive electrode and nitric 
acid. Hydrogen from the zinc and 
sulphuric acid reaction migrated through 
the walls of the porous pot to be oxi­
dised by the nitric acid, producing water 
and nitric oxide fumes.

Platinum is not exactly cheap, and the 
German chemist Bunsen substituted a 
carbon positive electrode. Both the 
Grove and Bunsen cells were rated at 
1.93 volts and the internal resistance of 
the ‘quart’ size (about 1 litre) was only 
0.15 ohms, comparable to a small lead 
acid accumulator. These cells had ideal 
characteristics for experiments and were 
used well into the 20th century for lab­
oratories and class room demonstra­
tions.

Edison used a Bunsen battery in his 
development of the electric lamp. How­
ever, nitric acid is a dangerous material, 
and nitric oxide fumes require ventilat­
ing. Furthermore, when finished with, 
the cells had to be dismantled, the nitric 
acid and any free mercury bottled, and 
the electrodes and pots washed!

The Fuller cell substituted a mixture 
of sulphuric and chromic acids for the 
nitric acid of the Bunsen cell, to pro­
duce a more docile but still very useful 
source of current. It had the further ad­
vantage that it did not require disman­
tling.
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Fig.1: Volta's ‘Pile’, first made in 
1800. Zinc/copper pairs of discs were 
alternated with cardboard discs 
moistened with dilute acid.

Bichromate cell
It was found that Fuller’s cell could 

be simplified by eliminating the porous 
pot and separate sulphuric acid solution. 
By immersing carbon and zinc elec­
trodes directly in a mixture of dilute 
sulphuric acid and either chromic acid 
or potassium bichromate, results were 
comparable to those from a Bunsen 
cell. The only precaution to be observed

Fig.2: Bunsen’s was a powerful but 
noxious cell. The carbon electrode 
inside the central unglazed 
earthenware pot was surrounded by 
strong nitric acid.

was that the zinc electrode had to be re­
moved from the liquid ‘electrolyte’ 
when the cell was not in use.

Known generally as the Bichromate 
battery, in its original form each cell 
consisted of a shapely flask with a long 
wide neck supporting the electrodes. A 
rod enabled the position of the zinc to 
be adjusted to give some degree of cur­
rent control, or for its complete removal 
from the electrolyte.

The Bichromate battery was used in 
early radio experiments. Producing 
about 2 volts per cell, and capable of 
supplying several amps, it was an inex­
pensive and reliable source of power for 
spark coils used for transmission. Other 
applications were for powering small 
electric motors and electroplating.

Apart from its aesthetic appeal, there 
was no particular merit in the fancy bot­
tle and satisfactory home made versions 
were more mundane. Harmsworth’s 
1923 Radio Encyclopedia gives detailed 
instructions for making a three-cell Bi­
chromate battery in jam jars.

The electrolyte in a freshly charged 
cell was a most attractive orange colour, 
and I well remember as a youth making 
a Bichromate cell to provide the 2-volt 
filament power for a radio. It was most 
successful until an accident tipped the 
electrolyte down the wall. Somehow the 
orange-stained wallpaper was not so ap­
pealing to my parents!

Daniell’s cell
We now go back to 1836 and Profes­

sor Daniell of King’s College, London. 
In that year he invented the principle of 
electroplating - and, at the same time, 
what was to be commercially the most 
important primary battery of all, until 
the close of the 19th century.

Daniell’s was unique among the 19th 
century cells in that the chemical 
makeup of the electrolytes did not 
change during operation, and provided 
that the consumables were replaced and 
liquid volumes adjusted, output was 
maintained indefinitely. Furthermore, as 
no free hydrogen was involved in the 
reaction, it never polarised. It also used 
inexpensive materials. Why then, if this 
was such a paragon of cells, were other 
types bothered with?

Nothing is perfect, and the Daniell 
cell had limitations. Even in large sizes 
it had a high internal resistance, some­
thing like 50 times that of a bichromate 
cell of the same size, severely limiting 
its current capability. The voltage was 
only a fraction over 1.0 volt and if it 
was not kept working, the electrolytes 
would diffuse. However, as we shall

Fig.3: Grenet’s Flask or Bottle 
Bichromate Cell. When idle, the zinc 
was withdrawn from the solution by 
means of the rod.
see, in its chief application, these were 
not significant problems.

In its original form, Daniell’s cell con­
sisted of a copper jar that was also the 
positive electrode, containing a satu­
rated solution of copper sulphate - the 
‘bluestone’ used in garden sprays. Inside 
a porous central container was the zinc 
negative electrode and a dilute sulphuric 
acid, zinc sulphate or magnesium sul­
phate solution. During operation, this 
solution reacted with the zinc to pro-

Fig.4: The shape of the zinc upper 
electrode suggested the name of the 
‘Crowfoot’ Daniell gravity cell. It used 
saturated solutions of copper 
sulphate and zinc sulphate of 
different specific gravities.
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duce zinc sulphate. Hydrogen ions mi­
grated to the copper sulphate to pro­
duce more sulphuric acid and metallic 
copper which was deposited on the cop­
per electrode.
Telegraph power

In 1838, Wheatstone in Britain and 
Morse in America demonstrated the 
electric telegraph, one of the greatest 
19th century inventions. There was an 
enormous investment in telegraph con­
struction, with revenues to match. The 
telegraph had tremendous social, politi­
cal and economic influences, and it lead 
directly to the development of the tele­
phone, radio and electronics.

Daniell’s battery proved to be ideal 
for the telegraph, and modifications 
soon appeared. Most notable were the 
‘gravity’ batteries. A solution of zinc 
sulphate will float on a copper sulphate 
solution. By putting the copper elec­
trode and copper sulphate at the bottom 
of the jar, and suspending the zinc from 
the top, it was possible to eliminate the 
porous pot. The best known version was 
the crowfoot, named from the shape of 
the zinc electrode.

A TRIP BACK 
IN TIME!

By popular demand, we’ve 
reprinted our nostalgic look at the 
radio scene in 1927. If you missed 
it the first time, don't miss it this 
time around...
Available for $5.95 (including 
postage and packing) from 
Electronics Australia Reader 
Services, PO Box 227, Waterloo 
2017.

Fig.5: This 19th century sketch of an elementary series-operation telegraph 
illustrates that the Crowfoot Gravity was a popular American form of Daniell 
battery. In practice the local cells would have been the larger.

Unlike many other types, it was possi­
ble to tell at a glance the condition of a 
Daniell gravity battery and it could be 
maintained during operation. This en­
tailed adding copper sulphate crystals, 
drawing off excess zinc sulphate solution 
and topping up with water - and from 
time to time, renewing the zinc elec­
trodes.

By 1875, there was a worldwide net­
work of electric telegraphs. The total 
number of cells powering them must 
have been astronomic. Some interesting 
statistics about one circuit come from 
Frank Clune’s most readable book 
Overland Telegraph, describing the epic 
South Australian enterprise connecting 
Port Augusta with Darwin, the Austra­
lian terminal of the undersea cable to 
Asia and Europe.

Completed in 1872, the 1800 miles of 
8-gauge iron wire was split into 11 sec­
tions with 10 intermediate stations, all 
connected in series. Each station had 
120 ‘Meidinger’ gravity Daniell line 
cells. Including terminals, there would 
have been 1,440 line cells producing a 
total of 1.5kV, and several dozen larger 
local instrument cells.

Daniell’s batteries were not very suit­
able for domestic radios. Apart from 
the need for a continuous load, there 
was the problem of their size. Even the 
‘small’ line cells had a good half gallon 
capacity! One unlikely domestic use was 
found in accumulator charging. Three 
Daniell cells could effectively ‘float 
charge’ a lead-acid cell used for inter­
mittent lighting service.
Edison’s battery

The last major development in 19th 
century primary batteries came from 
Thomas Edison, whose ‘Improved 
Phonograph’ of 1888 used an electric 
motor. Something more docile than 

Bunsen or bichromate cells were neces­
sary for Victorian living rooms. Like 
Edison’s better known secondary bat­
tery, it used a caustic potash solution 
for an electrolyte.

With an EMF of 0.75 volt per cell, 
Edison’s battery used a depolariser of 
copper oxide. It was a low maintenance, 
low internal resistance battery with a 
high ampere-hour rating. A cell 175mm 
(7") in diameter and 450mm (18") high 
had a rating of 600Ah. The Edison was 
primarily an industrial battery used for 
telephone exchanges, fire alarms and 
railway signalling - applications now 
left to secondary batteries.

Leclanche at last
Finally, we come to the Leclanche 

battery, described by Peter Phillips in 
the March 1990 issue of Electronics 
Australia.

Compared with many of its contempo­
raries, Leclanche’s cell was an indiffer­
ent performer. It had neither the stay­
ing power of the Daniell nor the ‘grunt’ 
of the Bunsen and Bichromate types, 
and its voltage sagged long before it was 
worn out - a problem that persists with 
its modern descendant, today’s common 
dry cell.

The Leclanche’s success resulted from 
its compact size, low cost, minimal 
maintenance requirements, suitability 
for intermittent service and - especially 
- the fact that there was no local action 
when it was ‘resting’. Most importantly, 
there were no dangerous acids. It was 
very suitable for domestic service such 
as bells and telephones.

But the real merit of the Leclanche 
cell was that it was the parent of the 
zinc-carbon dry cell, without which 
portable battery power and the develop­
ment of radio would have been very dif­
ferent. ®
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PROGRAMMABLE CONTROL

comments may be included in program!

Programmable control from your IBM-PC or compatible? Imagine being able to write and test logic control programs as easily 
as switching on a light bulb. Procon Technology has done just that with its PLC version 2.0 software. This program provides 
a relay ladder logic style of programming - shown above - that’s easy to learn and easy to understand. What’s more, it’s the 
style of language used in multitudes of industrial controllers worldwide!

Together with our I/O board, this 
software turns your PC at home or in 
the office, school or laboratory into a 
powerful, yet flexible, programmable 
controller. Your computer becomes 
the centre of the control system — it 
monitors the inputs, scans and solves 
logic and performs other special func­
tions to determine and set the output 
conditions.

The PLC editor facilitates the entering, 
deleting and altering of comments and 
ladders off-line or on-line. On-line edit­
ing allows modifications to be made to 
the program without disruption to the 

control operations. E.g. You could ad­
just a time delay, correct a logic error 
or add more functions whilst the 
program continues to run — uninter­
rupted.

Unlike other programming languages, 
PLC version 2.0 also provides real-time 
indication of logic conditions con­
tinuously on the screen — again with no 
interruption to program execution. 
Each closed contact or activated output 
is highlighted on the screen and each 
timer’s remaining duration is displayed. 
Monitoring and debugging control 
programs couldn’t be easier!

Once a program has been debugged, it 
can then be loaded for execution in 
background whilst the computer is 
used for other things (such as word­
processing or spreadsheets).

With additional I/O boards, numerous 
PLC application programs may run in 
the background providing an economi­
cal means of controlling many different 
items of equipment.

Applications include: Home or busi­
ness automation and security systems, 
model control, laboratory automation 
and educational and training needs.

The NR-12VAC I/O board is mounted 
externally (up to 30 metres from the 
computer) and provides 8 isolated 12 
Volt AC or DC inputs and 8 inde­

pendent relay outputs. LED indication 
is provided on all inputs and outputs 
and all connections are via screw ter­
minals. The system is capable of ex­
panding to 240 I/O from one PA-BUS 
card inserted into a single card slot in 
the computer.

Other I/O options are available, includ­
ing an industrial version. The I/O 
boards may also be controlled from 
other high-level languages.

VISA, BC, MC accepted.

PROCONtechnology
P.O. Box 655
Mt. Waverley, VIC 3149

Phone: (03) 8075660
Fax: (03) 5620503

READER INFO NO. 28



AMATEUR RADIO
Hobbyists communicating world 

wide using state-of-the-art 
electronics.

Are you into computers? 
Like to access BBS around 

the world by radio? 
Interested in different forms 

of digital communication 
- AMTOR - PACKET?

WHY NOT BECOME 
A RADIO AMATEUR?

Want to know more?
Join the WIA - the oldest and most 

experienced radio society in the 
world - always at the forefront of 

radio communications for hobbyists.

Receive AMATEUR RADIO, the 
monthly magazine for members of 
the WIA, full of news of DX, clubs, 

satellites, technical articles 
and lots more.

Other WIA services include:
• A world wide QSL card service
• Weekly news broadcasts
• Classes for all grades of 

amateur licences
• Correspondence lessons 

available
• Meetings, contests, field days
• Representation for radio 

amateurs at Government level
Learn more about the WIA and 

Amateur Radio
Forward this coupon, or write to: 
WIA EXECUTIVE OFFICE 
P.O. BOX 300 
CAULFIELD SOUTH 
VICTORIA 3162
Registered address: 3/105 Hawthorn Road 
Caulfield North, 3161

Please send a WIA information package to:

NAME:...........................................

ADDRESS:.......................................

......................... POSTCODE............
E0O1A

READER INFO NO. 29
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Amateur « 
Radio News
New 10GHz record 
for South Aust.

The WIA journal Amateur Radio re­
ports that a new record has been set in 
South Australia for a contact on the 
10GHz band, by Nick Tebneff VK5NT 
and Des Clift VK5Z0. The contact was 
from Illawarra Hill to the summit of 
Mount Lofty, a distance of 147.1km.

A Gunnplexer system was used at 
both ends, with operation on 10250MHz 
and 10280MHz respectively to give an 
IF of 30MHz. The antennas were 40cm 
metallised fibreglass dishes, with tap­
ered-waveguide dipole-reflector feeds. 
One unit was fitted with AFC.

Signals were well over S9 both ways, 
with the dishes, so Nick and Des experi­
mented with lower gain configurations. 
The link was still maintained with 
VK5NT using a 12dB horn alone, and 
VK5ZO using only the open end of his 
waveguide.

Congratulations to both Nick and Des 
for their achievement.

Spectrum plan 
changes proposed

WIA general manager and secretary 
Bill Roper VK3ARZ, writing in Ama­
teur Radio, notes that DoTC recently 
forwarded a new draft Australian Spec­
trum Plan to the WIA for comment. 
Among the changes proposed were the 
allocation of Fixed and Mobile services 
to the 420-450MHz band, as co-second- 
ary services along with the Amateur 
Service.

Needless to say the WIA has objected 
to this proposal, particularly in view of 
the recent withdrawal of the 576MHz 
band and the fact that the 420-450MHz 
band is the lowest on which amateur 
television transmissions can be made. 
The band is also used for propagation 
experiments using very weak signals, 
such as moonbounce contacts.

The WIA has also made other pro­
posals to DoTC concerning the draft 
Spectrum Plan, including (a) a request 
for sub-bands within the bands from 
420MHz to 10.45GHz to be allocated to 
amateurs on a Primary User basis; (b) a 
request for amateurs to be given access
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to the frequencies from 10.150- 
10.200MHz on a non-interference basis; 
and (c) a request for frequencies from 
3700-3800kHz to be made available to 
the Amateur Service, in line with the 
Region 1 allocation for the 80m band.

Incidentally in making such proposals 
to DoTC, the WIA is essentially acting 
in the interests of all Australian ama­
teurs, not just those who are its mem­
bers. Any privileges gained as a result 
of its representations are always avail­
able to non-members, as well as mem­
bers. However representing the interests 
of Australian amateurs in both national 
and international decision-making 
arenas is costly, and funded directly by 
WIA members. It’s therefore a good 
idea for as many hams as possible to 
lend both their moral and financial sup­
port to the WIA, by joining up.

For information on joining, contact 
the Federal Office at PO Box 300, 
Caulfield South 3162, or phone (03) 
528 5962.

Booklets on 
current regulations

All active amateurs need a reference 
to the current regulations applying to 
the Amateur Radio Service, in order to 
ensure that they continue to meet them 
(important, as they change from time to 
time). Prospective amateurs Should also 
have such a reference, as knowledge of 
current regulations is a requirement for 
licensing.

Full details of the current regulations 
are covered by two booklets, which are 
available free of charge from the De­
partment of Transport and Communica­
tions in each state.

The booklets are DOC71, ‘Licence 
Conditions and Regulations Applicable 
to the Amateur Service’, and DOC72, 
‘Amateur Service - Operating Proce­
dures’. They can be obtained by apply­
ing to your State Manager, Department 
of Transport and Communications, or 
to your local District Radio Inspector. 
Addresses are in your telephone direc­
tory.

A third booklet in the same series is 
due out shortly, with information specif­
ically for prospective amateurs. ®
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ADVERTISING RATES FOR THIS PAGE

SMALL ADS: The minimum acceptable size of 2 centimetres x one column costs only $50. Other sizes up to a maximum of 10 centimetres are 
rated at $25 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND UP TO NEAREST WHOLE 
NUMBER. CLOSING DATE: Ads may be accepted upto the 15th of the month two months prior to issue date. PAYMENT: Please enclose payment 
with your advertisement. Address your letter to THE ADVERTISING PRODUCTION MANAGER, ELECTRONICS AUSTRALIA, PO BOX 199, 
ALEXANDRIA, NSW 2015.

FOR SALE
AMIDON FERROMAGNETIC CORES: 
For all transmitter and receiver applica­
tions. Send DL size SASE for data/price 
to : RJ & US Imports, PO Box 157, Mortdale, 
NSW 2223. Agencies at Geoff Wood 
Electronics, Sydney; Webb Electronics, 
Albury; Electronics Components ACT; 
T ruscott's Electronics, Melbourne; S. Willis, 
Perth; Assoc TV Service.

CB RADIOS: $59 to $199, business, 
amateur, marine, outback, world-wide ra­
dios, scanners, power supplies, aerials, 
walkie talkies, amplifiers, test gear, micro­
phones, HF, VHF, UHF, different gear 
weekly. We buy, sell, trade-in and repair. 
Enquire about hobby radio and computer 
club activities for beginners. Sam Voran, 
VK2BVS24 hours, 7day number, (02) 407 
1066

WEATHER FAX PROGRAMS: For IBM 
XT/AT's“* "RADFAX2" is a high resolu­
tion, shortwave weather fax, morse & 
RTTY receiving program. Needs CGA, 
SSBhf radio & RADFAX decoder. Also 
"RF2HERC", "RF2EGA" & "RF2VGA"' 
same as RADFAX2 but suitable for Hercu­
les, EGA, & VGA cards respectively. $35
*** "SATFAX" is a NOAA, Meteor & GMS 
weather satellite picture receiving program. 
Uses EGA or VGA modes. Needs EGA or 
VGA color monitor and card, + "WEATHER 
FAX" PC card. $45 “* All programs are on 
5.25" OR 3.5" disks (state which) + docu­
mentation, add $3 postage . ONLY from 
M.Delahunty, 42 Villiers St, New Farm 
4005, Qld. Ph (07) 358 2785.

MY AUSTRALIAN DESIGNED: low cost 
super fast Z80 micro-controller develop­
ment system has gained acceptance al­
ready with educational institutions. Pop it 
on the end of any PC MSDOS or Z80 
machine and away you go. Boards, 
EPROM, and 360K disk $76 including 
postage for a short form kit. Gee, I wish I 
had this when I was a kid. For more info. 
send a 41c stamp to Don McKenzie 29 
Ellesmere Cres Tullamarine 3043

PRINTED CIRCUIT BOARDS
Minimum postage & packaging on all EA & 

ETI Project PCBs.
PCBs made to order — 48 hr prototype 

service.
Bankcard/Mastercard 
ACETRONICS PCBs 

112 Robertson Rd, Bass Hill 2197 
Tel: (02) 645 1241. Fax. (02) 644 2862

FIX-A-KIT
$20 PER HOUR LABOUR 
No charge for kits that can’t be repaired. 

3 months warranty on repairs. 
Construction available.

HYCAL INSTRUMENTS
Design, manufacture, repair of electronic equipment

(02) 633 5897

jl I<C.S. Radio Pty Ltd |
Established 1933

IS THE ONLY COMPANY WHICH 
MANUFACTURES & SELLS EVERY PCB

& FRONT PANEL 
published in EA & Silicon Chip.

651 Forest Road. Bexley 2207 
AUSTRALIA

RING (02) 587 3491 FOR INSTANT PRICES.

KIT REPAIRS!!
Repairers of kits from all magazines. 
Computer equipment sales/repairs. 

Got a problem? Or queries?
Ring anytime 9am-9pm Mon Sun.
EEM ELECTRONICS

10 Bouverie Place, Epping, Vic.
(03) 401-1393

TOSHIBA LCD: Screen originally to 
suit T1500 desktop 240 mm x 180 mm 
(640 x 200) pixels uses 5v supply & 
TTL drive signals suit experimenter. 
$150.
IMPORT TECHNOLOGIES 07-3725138

SELL COMMUNICATION RECEIV­
ERS: Very old radios, valves, parts, 
books; all types of transformers, 
motors, chargers, Max, 41 Willmington 
Street, Newmarket, 4051.

SATFAX: NOAA, Meteor, GMS 
weather satellite picture receiving pro­
gram for IBM XT/AT. Displays in 64 co­
lours. Needs EGA colour monitor and 
card, “Weather Fax” PC card. $45 + $3 
postage “* RADFAX2: HF weather fax, 
morse & RTTY receiving program for 
IBM XT/AT. needs CGA, SSBhf, 
FSK/Tone decoder. Also “RF2HERC” 
& “RF2EGA”, same as RADFAX2 but 
suitable for Hercules & EGA cards re­
spectively. $35 + $3 postage **** All 
programs are on 5.25" OR 3.5" disk + 
full documentation. ONLY from M. 
Delahunty, 42 Villiers Street, New Farm 
4005, Qld. Ph. (07) 358-2785.

VCR MAINTENANCE SUPPLIES: We 
cater for the home Video repairer, 
supplying specialist tools components 
and installation instruction at whole­
sale prices. This month’s specials 
Video belt kits $15, professional 
chamois head cleaning tool and fluid 
$7.50, quality head cleaning cassette 
$15, we also carry a large range of 
VCR accessories. To order please 
send VCR brand and model, name 
and address, cheque, money order or 
credit card details. Please include $3 
p&p. We expect Bankcard and Mas­
tercard only. For a free catalogue and 
order form send large SSAE. 
MAKRUN COMPUTER TECHNOLO­
GY, P.O. Box 458, Merrylands 2160.

TRANSFORMER REWINDS
ALL TYPES OF TRANSFORMER REWINDS
• REWOUND TO YOUR SPEC
* EXACT REPLACEMENT WINDING
* VINTAGE RADIO A SPECIALITY
• ALL ONE OF TYPES
• ALL QUOTES BY RETURN MAIL
* RAPID SERVICE
For price quote send details showing physical 
size & number of tappings (or send unit, same 
will be returned to sender if quote not 
satisfactory)

TRANSFORMER REWINDS
FREEPOST NO 7, PO Box 438, Single 

ton, NSW 2330. Ph: (065) 76 1291.

WANTED

ELECTRONICS TECHNICIAN: Workshop 
repair only. Ten years experience mini­
mum. Excellent working conditions in 
modern well equipped workshop. Contact 
Martin Griffith. Switchmode Power Sup­
plies. 3 Avon Road North Ryde. Tele­
phone (02) 888 9371 or fax your resume 
on (02) 805 1334.

SONICS
MAGAZINE

For: Musicians, Road Crews,
Recording Engineers, Lighting 

People, Managers, Promoters and 
anybody interested in what goes 

into todays music-making.
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Information centre
Conducted by Peter Phillips

Wrong! Wrong! Wrong!
When you front a technical column, you expose yourself to the scrutiny of your peers. This 
month I come under fire for a simple circuit published in August, right a few other wrongs, steer 
a 12 year old away from danger and ask a few questions along the way.

A fact of human nature is that people 
generally only write in when they pick 
up a mistake, or if they disagree with 
the content of an article. Fair enough 
too - a whole series of letters saying 
nice things is probably rather boring, 
anyway! Over the years, I have come in 
for my share of criticism, and I still 
have on file letters that contest my hon­
esty, my technical skills and even my 
right to remain with a particular maga­
zine.

My thick skin and grovelling apologies 
(if I’m really wrong!) usually see me 
through these dramas, which fortunately 
don’t occur all that often. OK, stop 
counting! But another interesting side 
benefit is that when a mistake occurs, 
we have a minor contest. A contest of 
right and wrong, in which someone 
loses. And that makes interesting read­
ing, often resulting in a technical discus­
sion that otherwise would have no rea­
son to be presented.

The following topic is a classic exam­
ple of how a mistake can occur, al­
though I would have preferred one 
reader who phoned in to be a little 
more understanding. We do try, we are 
aware of our responsibility to readers, 
and we promise to be more careful next 
time and...

That VU meter
In the August edition, I presented a 

circuit for a VU meter that I stated 
could be added to the output of a 
mixer. This circuit was in response to a 
reader enquiry, and the reader has since 
informed me that the circuit doesn’t 
work. Another reader has also drawn 
my attention to the circuit, stating that 
it couldn’t possibly operate, and would 

simply show a zero reading. He was 
somewhat irate and also suggested that 
I hadn’t tested the circuit. Fighting 
words...

So why did I state that I actually built 
and tested the circuit, when in practice 
it doesn’t work? Am I being dishonest, 
and have readers found me out? Should 
I take up chicken sexing instead and 
leave this column to someone with more 
integrity? No! Here’s my story, which I 
hope salves my reputation as well as 
raising some interesting technical discus­
sion.

The truth is I did test the circuit, and 
it did work. In fact, when I started re­
ceiving the threatening phone calls, I 
scrounged around and found the origi­
nal cobbled-up circuit I had used for 
test purposes. Fortunately it was still in­
tact, and apart from one teensy weensy 
detail, was identical to the circuit shown 
as Fig. 1 on page 156 in the August edi­
tion. (Blast! I couldn’t even claim a 
printing error). I connected it to a sig­
nal generator and sure enough, it 
worked perfectly.

But, as hindsight and further investi­
gation now shows, it can’t. The original 
circuit is shown in Fig.l, and if I had 
thought more deeply about it, I would 
have noticed the error. But when you 
are confronted with a working model 
and a deadline, who’s to argue.

In fact, all that can happen in Fig.l is 
that Cl will charge up, initially giving a 
deflection on the meter. Once Cl is 
charged, current will no longer flow, as 
there is no discharge path for Cl!

So why did my circuit work? Well, 
the teensy weensy difference between 
Fig. 1 and my test circuit was that I had 
accidentally wired Cl in back to front, 
without noticing. As a result, the leak­
age current through this capacitor was 

sufficient to allow Cl to discharge on 
the negative half cycles. When I cor­
rected this mistake, practice and theory 
agreed.

The required modification is to add 
another diode, shown as D2 in Fig.2. 
Also, to improve the frequency re­
sponse, I’ve increased the value of Cl 
to 47uF.

But is this the circuit of a VU meter? 
No, not really, it is simply a circuit that 
will give an indication of signal level.

These days, the term VU (volume 
unit) meter is loosely applied to almost 
any indicating gadget mounted on an 
audio whatsit. Those that know about 
VU meters know that such an instru­
ment is quite complex and that a gen­
eral purpose moving coil meter is not a 
VU meter. But because the term is now 
generally accepted as anything that indi­
cates an audio level, I have used it here 
in the interests of simplicity. A better

Fig.l (top): The original circuit, which 
really doesn’t work. But Fig.2 (below 
it) does - honest!

140 ELECTRONICS Australia, October 1990



description of Fig.l might have been a 
‘circuit that doesn’t indicate signal level 
unless Cl is back to front’ and Fig.2 as 
an ‘audio level indicator’.

So, I did try the circuit and it did 
work. True, I made a minor wiring mis­
take; but without getting on a soap box, 
be assured folks, if nothing else, I try to 
be honest.

The next letter picks up a glaring 
error in a project published in the ETI 
section of the July edition of EA.

Headlight reminder
I wish to point out an error in the 

parts list for the Headlight and Parkers 
Alarm project described in page 2 and 
onwards in the July issue of the ETI sec­
tion. Resistor R2 is specified with a 
power rating that will ensure its quick 
and painful destruction.

A quick check of the circuit reveals 
that whenever the accessories switch is 
on, and Cl has reached full charge, 
there will be 12V (13.8V with the motor 
running) across the series combination of 
Rl and R2. Note that when the accesso­
ries switch is turned on, Cl will appear 
as a short circuit and Rl will be dissipat­
ing approximately 20W, although only 
for a short time.

Assuming 5% resistors are used and 
that each resistor value is at the lower 
end of the tolerance band, the worst case 
current will be 13.81(9.5 + 95), giving 
approximately 132mA.

This gives a power dissipation through 
R2 of 1.66W! A more suitable power rat­
ing would be 5W instead of the H4W as 
recommended. Rl will be dissipating 
I66mW (around II6W) and therefore 
should also be changed to at least a 
1I2W, even a 1W rating.

Alternatively, the use of a relay to 
switch the buzzer would avoid the power 
dissipation problem. A diode across the 
coil would be required to limit the back 
EMF at switch off. (G.H., Bundall 
Qld).

Like the VU meter circuit, the proj­
ect referred to by G.H. is very simple 
and is even presented as being ideal for 
beginners. There is no contesting your 
mathematics G.H., and this error has 
been picked up by quite a few readers. 
I could now go on at length about our 
trust in the contributor of the article, 
about a heavy workload that prevents 
double checking and so on. But I won’t!

All we can do in these circumstances 
is acknowledge the error, take any flack 
and hope it won’t happen again. My be­
lief is that the circuit wasn’t tested, 
(mine was!), and that the developer fell 
into the trap of assuming that such a 

simple circuit must work. Such is the 
minefield called ‘simple projects.’

A string of errors
It seems some contributors to this col­

umn just can’t win. When T.C. of Glen 
Waverley sent in a relay circuit in re­
sponse to another reader’s enquiry, he 
mentioned that he had offered this cir­
cuit to EA many years ago, but it was 
never printed. I presented the circuit in 
June because it was such a neat solution 
to the problem, but gremlins saw to it 
that the diagram appeared in reverse.

The circuit was then printed right way 
round in August, but T.C. had already 
spotted the drawing error and had as­
sumed it would be corrected before 
being reprinted. When this didn’t hap­
pen, in mild desperation T.C. wrote 
again to advise me of the error. Sorry 
T.C., quite obviously the circuit as pre­
sented couldn’t possibly work, and I 
hope readers weren’t too confused.

The circuit diagram in question is the 
lower of the two relay circuits shown on 
page 159 (August 1990). Contact 2B is 
shown in the normally open position 
rather than the normally closed posi­
tion. A definite case of wrong, wrong, 
wrong, and as T.C. heads his 
letter...‘third time lucky!’

A legal tussle
The following letter raises a few inter­

esting points and I would be glad to 
hear from readers who can offer a 
learned opinion on its content.

My parents purchased a colour TV set 
some 18 months ago, and soon after the 
warranty period of 12 months expired, 
the set started suffering intermittent red 
blurring. Eventually the fault went hard, 
leaving an overall green hue on the 
screen. The retailer’s service department 
was called in, and the fault was diag­
nosed as being a short circuit between 
the red and blue cathodes of the picture 
tube.

The retailer refused to replace the tube 
for free, or to even offer a discount for a 
new one, as my parents hadn’t paid a 
$300 fee to cover a two year service con­
tract. Instead, the fault was ‘fixed’ by 
electrically blasting the short apart. How­
ever, a fee is being charged, and no 
guarantee has been offered to the lon­
gevity of the repair. Both parties are due 
to appear in court.

I am writing, not about the rights and 
wrongs of this case, but about the fault 
itself. How often have you heard of an 
18 month old CRT developing a short? 
Do you think it is a manufacturing de­
fect? And what is the average life of a 

TV picture tube? What is a reasonable 
life? And finally, how long do you think 
the repair will last and what are the 
likely effects this might have on the rest 
of the tube? (R.S., Lower Hutt NZ).

In my years as a TV serviceman, I 
encountered at various times a heater to 
cathode short, but never a short be­
tween two cathodes. However, I have 
not done a lot of servicing over the last 
10 years, and maybe those readers cur­
rently working in the field would like to 
comment. Obviously the fault is some 
kind of manufacturing defect, but unfor­
tunately it manifested itself outside the 
warranty period. Just how successful the 
court case will be is a matter for conjec­
ture, but I can’t help wonder at the phi­
losophy of pressing for payment in these 
circumstances.

My feeling is that the repair will prob­
ably last and that no ill effects will 
occur, although I still cannot see how 
such a short occurred. But then, 
stranger things have happened. The 
normal life of a colour tube in a TV set 
is difficult to define, but 10 years is 
probably reasonable, given typical view­
ing habits. What do readers think?

Lotsa volts
I don’t often get letters from younger 

readers, particularly like that of the fol­
lowing...

/ am 12 years old and make simple 
circuits which are more conversation 
pieces than useful, such as electric shock­
ers, things which ‘spark’, powerful elec­
tromagnets and more. Please answer my 
queries:
1. How many volts does it take to spark 

a centimetre?
2. At 200V, what amperage would be 

safe to use as a shocker?
3. Is it unhealthy to get many electric 

shocks purposely?
4. Why, with DC and a step-up trans­

former do you only feel a shock 
when the circuit is disconnected?

5. Would the following circuit (of my 
own design) for a variable strobe 
light work and be safe?

6. What books could you recommend to 
explain magnetism and electromagnetic 
induction?

PS: Print my name, but not my address. 
(G.K.)

Your anonymity is assured G.K., but 
your longevity may not be! I’m not in­
cluding G.K.’s circuit, in case someone 
actually builds it. Basically it consists of 
a transistor with a xenon tube and trig­
ger transformer all connected direct to
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the mains. Don’t do it, G.K. - it’s le­
thal! Please play with something less 
dangerous, something that doesn’t con­
nect to the mains, at least.

Regarding the questions, it seems you 
have a fascination with high voltages. 
This is not bad in itself, as many other 
readers share this interest, but you must 
be careful. Very careful. For example, 
read what happened to Branco Justic in 
the article on the laser project, pub­
lished in July.

Regarding the questions, I cannot 
give a specific value of a voltage to 
cross 1cm, but it will be several kilo­
volts. Note the kilo, as in ‘kill’... How­
ever, there are relatively safe ways to 
produce a high voltage, so let’s examine 
the safe aspect first, which answers 
question 2.

An electric shock is the result of cur­
rent flowing through your body, and 
currents of less than 2mA are generally 
only felt as a tingle. If the current ex­
ceeds 8mA or so, muscle spasm sets in, 
and anything over 12mA will limit your 
ability to let go the conductor, particu­
larly for a DC voltage. A current of 
50mA, if passed through the heart will 
cause the effect of ventricular fibrilla­
tion, in which the heart twitches, but 
without effectively pumping blood. At 
100mA or more, the heart will stop, 
and thereafter, you’re definitely a dead 
man.

Naturally, the longer the shock oc­
curs the worse your chances, and very 
short duration shocks are usually not le­
thal. However, such a shock may leave 
burns, and don’t forget that many peo­
ple injure themselves because of a mus­
cular reaction causing them to fall or hit 
something. A shock delivered by a bat­
tery connected to a coil is generally 
fairly short and sharp, but don’t assume 
it cannot kill!

The safest(!) method of producing a 
high voltage is using static electricity. 
Many schools will have a Wilmshurst 
machine, which is a device that gener­
ates very high voltages by friction be­
tween a rotating wheel and fixed 
brushes. A favourite demonstration is a 
Wilmshurst machine connected to vari­
ous spark gaps, and quite spectacular 
displays can result. See your science 
teacher, G.K.; perhaps your school has 
one of these devices.

A coil produces a high voltage when 
the battery is disconnected because the 
magnetic field produced by the current 
flowing in the coil collapses when the 

battery is disconnected. When this hap­
pens, a voltage is produced by electro­
magnetic induction. For a description of 
how this happens, try the Basic Elec­
tronics series currently being published 
in EA. No prizes for guessing who’s 
writing it, and the subject of magnetism 
and electromagnetic induction is treated 
in reasonable detail.

Regarding the effects of numerous 
electric shocks, I can only say that any­
thing in quantity is bad for you, even 
jelly beans. Every time a shock occurs, 
some form of chemical reaction occurs 
inside your body, and 1 thoroughly 
recommend you to examine electricity 
in other ways. It’s a fascinating hobby, 
but giving yourself electric shocks is not 
really a good way to explore the hobby.

Assuming we are both still around in 
10 years or so, I would love to hear 
from you again G.K. - perhaps when 
you are heading a research team or 
graduating from university. I can see 
you are obviously interested in electric­
ity, and your knowledge is quite amaz­
ing considering your age. But please 
take care!

What??
This month’s question comes from 

Ron Steinfeld of Glen Waverley. Inci­
dentally Ron also asks whether EA is 
intending to publish a TV/CRO adapter 
project. The answer is yes, and the 
prototype has been operating for some 
time now. It’s my design, and I have to 
say it’s gonna ‘knock your socks off. 
However, it will be a few months yet, 
as time is a bit of a problem.

NOTES & ERRATA
LOUDSPEAKER TECHNOLOGY 
(August 1990): The item on ETI page 
32 describing Odyl Group’s new C300 
flush mounted ceiling/wall speaker 
should have given the unit's sensitivity 
as 92dB, not 90dB. Also the phone 
number given for Odyl Group was in­
correct; it is in fact (03) 879 5111.
CRYSTAL FREQUENCY CALIBRA­
TOR (March 1990): Some brands of 
4011 device apparently have rather 
higher propagation delay than those 
tried in the prototype, preventing ICla 
from oscillating at 10MHz with the pub­
lished circuit values. Reducing the AC 
feedback resistor from 2.2k to 560 ohms 
will generally assist in achieving reliable 
oscillation at the correct frequency, al­
though it may also be necessary to re­
duce the value of the phase shifting ca­

Ron’s question is, given that the volt­
age between point A and ground of 
Fig.3 is 100V DC (as measured with a 
DC voltmeter), determine the voltage

Fig.3: Knowing V1 is 1OOV DC, can 
you work out V2?

between point B and ground. Perhaps 
you might also like to calculate the 
RMS value of the AC input voltage. 
For the purposes of the question, as­
sume no losses in the diodes or trans­
former and that the input is a 50Hz 
sine wave.

Answer to last month’s 
What??

The answer to last month’s What?? is 
VI equals 144V. The solution is as fol­
lows:
1. VI = 641 (...a) and VI + 31 = 70(1 

+ 0.25) (...b) from the circuit using 
Ohm’s law.

2. Replacing VI with 641 in (b) above, 
then rearranging the terms after 
multiplying the RHS of (b) gives 
641 = 701 - 13.5. This solves to a 
current (I) of 2.25A. Putting this 
into (a) gives the answer of 144V 
for VI.

I told you it was simple!

pacitor from its present lOOpF value, 
with some 4011 devices. Note too that 
in many cases ICl, IC2 and IC3 will 
NOT operate correctly unless the supply 
voltage is at least 7.5 volts, because of 
the increase in propagation delay at 
lower voltages.
SERVICEMAN (August 1990): Due to 
an unfortunate ‘gremlin’, which was not 
detected until the magazine had been 
printed, a section of the text became 
transposed from its correct position. 
The section concerned is that in italics, 
which appeared on page 48 with its last 
four lines on page 49. This was in fact 
the second story from L.D., and should 
have appeared immediately after his 
first story - which ended some 14 lines 
from the start of page 47. We apologise 
for this problem.

420-450MHZ CONVERTER (June 
1990): The ‘gremlin’ apparently was
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around a while before we became aware 
of him, and rearranged the text for this 
project as well. Page 119 continues at 
the top of the second column on page 
121, and the text from page 120 and the 
first column of page 121 should have 
appeared before the sentence commenc­
ing ‘Now change the RF input’ in the 
lower section of column two. Apologies 
for this error.
‘BLUE STREAK’ RISC COMPUTER 
CARD (ETI April, July, August 1990): 
The distribution of VLSI Technology 
devices in Australia has now passed to 
George Brown Group, which is cur­
rently only able to supply built-up 
evaluation boards sourced from the 
USA - at a rather higher price than the 
kit originally being offered by Energy 
Control International. However GBG 
has advised that it will consider locally 
sourcing a kit if there is sufficient 
reader interest. Readers interested in 
this possibility are advised to contact Mr 
Rob Roughton at George Brown Group 
in Sydney; phone (02) 638 1888, or fax 
(02) 638 1798.
PRO SERIES ONE POWERAMP 
(December 1989/January 1990): There 
have been a coupled of reported in­
stances where the amp delivers small 
bursts of oscillations under difficult load 
conditions. It’s quite easy to de­
tect, since the overload/error LEDs will 
illuminate as the NFB loop tries to cor­
rect the output signal. The cure is quite 
simple; just remove the 330pF compen­
sation capacitor (C9) from the under­
side of the PCB - CIO will still provide 
an appropriate load for the driver stage. 
When the amp is performing correctly, 
the overload LEDs should only illumi­
nate at full power. ®

MICROPROCESSOR 
DEVELOPMENT TOOLS

• CROSS COMPLIERS
• CROSS ASSEMBLERS
• SIMULATOR/DEBUCGERS
• IN-CIRCUIT EMULATORS
• LOGIC STATE ANALYSERS
• EPROM PROGRAMMERS
• DEVICE PROGRAMMERS

MACRO DYNAMICS 
PTY LTD

The Development System specialists 
Suite 7,322 Mountain Highway, 

wantirna vic 3152
Tel: (03) 720 2399 Fax: (03) 720 2486

READER INFO NO. 30

VIDEO FRAME GRABBER: FURTHER NOTES
In the August 1989 we published a Video Frame Grabber design by 
Keith Heavens, which attracted a great deal of interest. However 
there have also been a few problems. Some of these have been 
covered by Notes and Errata published in the November 1989 and 
June 1990 issues, but Sydney reader Mr Paul Turtle has very kindly 
advised of the following remaining bugs, and their remedies:
The following notes were compiled as I assembled the Frame Grabber. 
Please read them in conjunction with the original article of August 1989, as 
the figure and page numbers refer to that article:

1. The VSYNC line on Fig.4 page 86 is shown going from pin 8 of U16d. 
On the printed circuit board, however, the track goes from pin 9 of 
U16d instead. The other connections to pin 9 are correct on the PCB. 
This requires a track to be cut and a jumper wire put in. The 
modification can be carried out as follows. Please make reference to the 
PC board and the parts overlay diagram on page 85.

Begin tracing the track on the top of the board that starts on the 
cathode of D6 (between U9 and U10). This track proceeds down and 
then to the left of the board. The track disappears at a feedthrough 
immediately below U8 and then reappears again by another feedthrough 
just below U7. The best place to cut the track is just to the left of this 
feedthrough, before the track curves down and disappears again under 
U16 (assuming the components are in place on the board). After going 
under U16 the track wrongly terminates on pin 9 instead of pin 8 as 
mentioned above. On the rear of the board, it is now an easy matter to 
place a short jumper wire onto pin 8 of U16 and, using the feedthrough 
below U7, join back onto the original track.

2. Transistors QI and Q2 are transposed on the circuit as shown in Fig.4 
on page 86. As these are the same part number, the circuit will still 
work correctly as shown, although this may cause difficulty if the circuit 
needs to be traced in case of difficulty.

3. It appears that D2 and D3 are transposed on the board relative to Fig.3 
page 86, although once again this will only provide problems if signal 
tracing is attempted. The correct orientation of these two diodes is as 
follows: Diode D2 on the parts overlay has its cathode (black band) to 
the left and diode D3 has its cathode up.

4. The orientation of the other diodes on the board is not marked and has 
to be determined by tracing the circuit. All diodes apart from D2 and 
D3 are mounted vertically. If you follow the parts overlay and install the 
body of the diode above the correct hole, then the cathode of the diode 
should be pointing up.

5. Capacitor C17 shown in Fig.3 page 86 should have its polarity reversed.
6. Capacitor C18 shown in Fig.3 page 86 does not exist on the board.
7. Take extreme care with the tantalum capacitors C5, C6, and C17, as 

these are connected across the negative voltage regulator and must have 
their positive lead to the GND line. Double check the board with a 
multimeter when placing these components, as a wrong orientation will 
probably result in the capacitor exploding.

8. The jumper settings for the port address of the board are set for 
addresses 6E2 and 6E3 with the connections as shown on the parts 
overlay. Note, however, that the program DEMO.EXE on the diskette 
uses the other address. Make sure you execute DEMO6E2.EXE 
instead, or change the jumpers to suit the other address.

9. Be extremely careful when inserting the components in the analog 
section at the upper right of the board. There are various holes in the 
PC board simply used as feedthroughs and it is possible to insert 
components in the wrong set of holes. If in doubt, check carefully with 
a multimeter. Of particular interest is the hole immediately adjacent to 
pin 13 of U12, which is not a feedthrough but should remain unused 
anyway.

10. When the board is inserted in a standard PC, the LM317 regulator U22 
may touch a board fitted in an adjacent slot. The regulator may be bent 
over slightly to lessen any change of short circuits onto the other card. 
Because the metal tab of the LM317 is connected to one of its pins, 
allowing it to touch an adjacent board could short circuit and damage 
one or both of the boards.
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DAVID HALL ELECTRONICS
MONTHLY SPECIALS
5" Diagonal
□utters S6.95 ea
6" Linesman Plyers

$7.95 ea
Cable Strippers and 
Crimping Tool

$16.50
Right angle IEC 
socket and almost 
3 mtr lead [needs 
3 pin plug] $3 ea

REDFORD 
SPEAKERS —
61/2" Woofer 50w

$24
8" Woofer 100w 

$39.95
10" Woofer 100w 

$49.00
12" Woofer 150w 

eno nn
15" Woofer 200w 

$99.00

WORLDWIDE
. . . the choice is crystal clear when you 

want custom made quartz crystals FAST!

THE AUSTRALIAN COMPANY” - the choice is crystal clear

Hy-Q International
FULL RANGE OF ALTRONIC AND TALKING 
ELECTRONICS KITS INCLUDING FM BUGS

MAIL ORDERS
For goods value up to: Add postage:
$10-$24 
$25-$49 
$50-$99 
$1OO-over

$4.00
$5.00
$6.50
$8.00

DAVID HALL 
ELECTRONICS 

3/376 KINGSTON RD, 
SLACKS CREEK 4127

Ph (07) 808 2777 
Fax (07) 209 2623

Be it a Jumbo Jet or a local courier Hy-Q appreciate that 
stand down time represents lost revenue — so we have 
tailored our operation for efficient, fast service as a world 
leader in crystal technology with our bases on four 
continents... in Australia, Singapore, Great Britain, USA 
... we have the resources and technology to i 
unequivocally guarantee our quality and service i 
Hy-Q also manufacture and stock Crystal Filters, Dil / 
Oscillators, MPU Crystals, Clock Crystals, SPXO and I 
TCXO Oscillators etc. I

1 ROSELLA STREET, FRANKSTON, 
VICTORIA 3199
(P.O. BOX 256. FRANKSTON)
TELEPHONE: (03) 783 9611
FAX: (03) 783 9703

EXPRESS'n
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READER INFO NO. 33 READER INFO NO. 31

If you can sketch, you can AutoSketch. Which gives 
you real CAD power - speed, accuracy and easy 

revisions - all without a long, drawn out learning 
curve. LI With AutoSketch Version 3, you have our 

easiest CAD yet with pull-down menus and on­
screen icons. You also have DXF file compatibility 

and associative dimensioning. It’s what you’d 
expect from the makers of AutoCAD, the world’s 

most popular CAD package. L3 At $299 (RRP)

AutoSketch.
AutoSketch Version 3 allows you an entry level to 
the world of CAD. For a complete Information 
Pack simply complete the coupon below.
^"please send me my FREE AutoSketch Information Pack.

I Name:..................................................................................................................................

■ Address:...............................................................................................................................

P/Code: Telephone

I Send to: Autodesk Retail Products 
9 Clifton St. Richmond 3121

। Tel: (03)4299888 Fax: (03)4292296 ^AUTODESK
READER INFO NO. 32



Canon’s new CLC 500 colour laser copier/printing system

SHARP'S NEW JX-100 COLOUR SCANNER • SMALL 
COMPUTERS IN ELECTRONICS • LATEST PRODUCTS



Computer hardware review:

Sharp's JX-100
'handy colour scanner'
Sharp Corporation has released a new low-end addition to its range of colour graphics 
scanners. Described as the smallest colour image scanner in the world, the JX-100 can scan 
an A6-sized area and interfaces to Commodore Amiga, Apple Macintosh or IBM compatible 
computers. Jim Rowe has been trying one out...

First of all, I guess it’s necessary to 
define what we mean by the word ‘scan­
ner’. We’re not talking here about 
specialised radio receivers, able to hunt 
through the spectrum in search of sta­
tions, but a rather different device de­
signed to scan optically graphic material 
in ‘hard copy’ form - photographs, 
drawings and so on - and effectively 
convert them into digitally coded elec­
tronic form. The resulting data file gen­
erally ends up on magnetic disk, for fur­
ther processing.

This kind of scanner has been around 
for some years in the printing industry, 
in professional and very expensive form. 
But with the growth of personal com­
puters and (especially) desktop publish­
ing packages, there has been a parallel 
demand for cheaper and more accessi­
ble units. And in the last couple of 
years, these ‘personal’ scanners have 
begun to appear - initially in mono­
chrome (black and white) form, but 
more recently with full colour capabil­
ities.

The more ‘up market’ personal scan­
ners have been of the flat bed type, 
generally with a horizontal glass surface 
on which the image to be scanned is 
placed face down — as with a photoco­
pier. In fact the scanning mechanism is 
often almost identical with that in a 
small photocopier. A typical personal 
scanner of this type will accept images 
up to A4 size (297 x 210mm).

In the last couple of years much 
smaller hand-held scanners have ap­
peared. These look a little like a small 
paint or burnishing roller enclosed in a 
housing, and are designed to be rolled 
over the surface of the image to be 
scanned. A friction roller or wheel cou-

Sharp’s JX-100: compact and reliable 200dpi image scanning.

pies the hand-driven movement to an 
internal scanning system.

This type of scanner is admittedly 
much cheaper than the flat-bed type, 
but it’s generally agreed that they de­
liver rather poorer results. Apart from 
anything else, it’s surprisingly hard to 
roll them over the image smoothly, 
evenly and without skidding or skewing.

Enter Sharp, with its new JX-100 

scanner. This is almost as small as one 
of the hand-held types, only 160 x 320 x 
40mm, but with a built-in automatic 
scanning mechanism like the flat-bed 
type. It’s designed to be simply placed 
on top of the image to be scanned, with 
a transparent window to allow you to 
position it as desired. The inbuilt scan­
ning mechanism does the rest, under 
software control from the computer.
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The big advantage of this approach is 
that unlike a hand-held scanner, the JX- 
100 can make three sequential scans of 
the desired image, in exact alignment - 
as necessary for colour scanning. 
Providing you don’t bump or move it 
between scans, that is.

The effective scanning area of the JX- 
100 is nominally A6 sized, or 100 x 
160mm. This is perhaps a little limited, 
but sufficient to scan a lot of typical 
photographs, logo’s and similar items.

It scans this area by means of a rela­
tively narrow sensor carriage, which 
moves along guide bars on either side. 
Inside the carriage housing appears to 
be a tiny fluorescent lamp, for even il­
lumination, and a linear CCD sensor 
array. This is apparently a triple array, 
with built-in stripe filters to provide the 
filtering for colour scans. A small step­
per motor system moves the carriage 
along the guide rails, smoothly and at a 
rate controlled by software. Very com­
pact and elegant!

Rated nominal resolution of the JX- 
100 is 200dpi (dots per inch) and this is 
essentially the maximum resolution for 
grey-scale art, although for two-grada­
tion ‘line’ graphics it can deliver 400dpi. 
The working resolution is selectable via 
the control software, and naturally 
determines the actual scanning time; the 
more resolution you want, the longer it 
takes.

Scan time varies between about 40 
seconds for a monochrome ‘line’ scan 
and 9 minutes for a colour half-tone 
scan, for 200dpi scanning of the full 100 
x 160mm area. To these figures you 
have to be add a sensor ‘warmup’ time, 
which is about 20 seconds for a line 
scan and 50 seconds for a half-tone 
scan. However the software allows you 
to speed things up for smaller items, by 
reducing the area scanned.

Power for the JX-100 comes from a 
small 12V DC plug-pack supply; it con­
sumes about 8.4 watts. The signal inter­
face to the computer is a serial RS232C 
line, ending in a DB-9 plug-pin. Data 
can be transferred at any rate between 
9600bps and 115.2kbps, selectable by 
software command, with the 9600bps 
rate a power-up default. In contrast the 
accompanying software seems to be de­
signed to operate only at either 56kbps 
(the preferred and default figure) or 
9600bps.

The actual software that comes with 
the JX-100 is called ColorLab 100, and 
in the 1BM-PC and compatibles version 
it’s supported by Microsoft’s Windows. 
In fact Windows and a Microsoft mouse 
come as part of the package, with this 
version. The review sample came with 

Windows 2.0, but I suspect by the time 
you read this, version 3.0 will have 
taken its place.

Incidentally ColorLab 100 itself re­
quires at least a VGA graphics card or 
better; it doesn’t seem to run on EGA 
or CGA.

As with other Windows applications 
software, ColorLab 100 has a system of 
easy-to-use pull down menus. Here they 
let you set up the JX-100 communica­
tions interface, nominate the desired 
scanning resolution and set up the pre­
cise scanning area. You can also select 
colour, mono grey-scale or line-art scan­
ning, the grey-scale threshold for two- 
level conversion, and also enable 
gamma correction if desired.

The program also has a ‘Prescan’ 
function, which allows you to do a 
quick monochrome line scan before the 
main scan - to check scanner position, 
scanned area size and so on. Then when 
everything is set up to your liking, you 
can get it to perform the main scan.

For colour scanning ColorLab 100 in­
corporates a proprietary hue reduction 
process known as Optimised Palette Re­
duction (OPR). This analyses the in­
coming 24-bit data, with its potential 
16.8 million different colours (8 bits 
each for red, green and blue), and re­
duces them to a maximum of 256 — 
while still maintaining the colour bal­
ance and image resolution. The reduced 
image is used for screen display and is 
available for other use, along with the 
‘raw’ 24-bit scan image data.

After scanning the image, it is stored 
on disk by ColorLab 100 in a temporary 
file, using its own CPI (ColorLab Pro­
cessed Image) format. However the 
program can then be used to process 
this file, and convert it into a variety of

A sample JX-100 scan of the ‘Forum’ 
heading pic, processed via Ventura 
Publisher before printing with the TI 
microLaser.

different image file formats as desired - 
to feed into other packages. Supported 
file formats include TIFF (tagged image 
file format), EPS (encapsulated Post­
Script), TGA (TrueVision/Targa for­
mat) and PCX (Publisher’s Paintbrush). 
All of these formats have resolutions 
which are independant of the screen 
resolution.

In short, then, the combination of JX- 
100 scanner and ColorLab 100 software 
package is quite powerful and flexible. 

Trying it out
We tried out the review package with 

the only PC-AT compatible in the EA 
office fitted with a VGA graphics adap­
tor and matching monitor. (Just for the 
record we also tried installing it on an 
EGA machine; Windows 2.0 would in­
stall and run happily, of course, but 
ColorLab 100 simply crashed...)

On the VGA machine, installing both 
the JX-100 hardware and the ColorLab 
100 software turned out to be quite 
straightforward. Once we fired it up, 
there was a short hiatus until we 
worked out whether it was the scanner 
or mouse that was plugged into the 
COM1: serial port, and then by default 
the one plugged into COM2:. But once 
this was sorted out and ColorLab 100 
appropriately set up, it was ‘all systems 
go’. Communications with the scanner 
seemed quite reliable at the 56kbps 
rate, so we didn’t bother with the alter­
native 9600bps.

We tried scanning a variety of differ­
ent images, both colour and mono­
chrome, and the results were very good. 
We also tried porting the images over 
into Ventura Publisher, using the TIFF 
format, so that we could print them out 
on the 300dpi TI microLaser. A sample 
of the kind of output this produced is 
reproduced here, and hopefully it won’t 
have suffered too much in the printing 
process (Sorry it’s yet another pic of 
yours truly).

Not surprisingly the results fell a little 
short of those achievable with our print­
er’s usual scanners, because of both the 
JX-lOO’s maximum half-tone resolution 
of 200dpi and the 300dpi limit for the 
microLaser. But they were quite re­
spectable none the less, and we are 
after all 'talking about a scanner that 
costs something like l/50th the price of 
those available for comparison!

Our impression is that if you’re after 
a reasonably priced scanner for use with 
a personal publishing system, and you 
don’t need to scan any images larger 
than 100 x 160mm, the Sharp JX-100 
would be well worth considering. It’s

Continued on page 156
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In this final part of his five-part series, Elmo Jantz looks at basic arithmetic operations and 
indexed addressing modes.

THE BASICS OF
MICROPROCESSORS

The 6502 has facilities incorporated 
into its design to enable it to carry out 
basic arithmetic operations such as 
addition and subtraction. Multiplication 
and division are achieved by successive 
addition or subtraction, and require the 
generation of a suitable program.

In this article, we will confine 
ourselves to the addition and subtraction 
operations.

Addition
The table shown below indicates how

two single bit binary numbers A and B
are added. S represents their sum and C 
the carry.

A B S C
1 1 0 1
0 1 1 0
1 0 1 0
0 0 0 0

The 6502 deals with 8 bit numbers.
Any carry generated from a previous 
addition is added onto the least signifi­
cant bit. If the result of the addition 
exceeds $FF = 255io, the carry flag in 
the P-register is set; otherwise it is 
cleared.

Let us examine the procedure by 
adding the two hex numbers $AF and 
$B3. We assume that initially there is no 
carry left over from a previous addition:

$AF = 1010 1111
$B3 = 1011 0011

0 (carry)
0110 0010 C = 1

The sum equals $62 with the new 
value of the carry being equal to 1 since 
a 1 is carried out from bit 7. Note that 
the sum exceeds $FF.

The op-code chart shows the 'add with 
carry' instruction as being ADC, which is 
symbolically represented by A + M + C 
—» A. This means that the number in a 
memory location M is added to the 
number in the accumulator. The carry is 
also included in the procedure and is 
added onto the least significant bit. The 

sum goes into the accumulator. If you 
examine the last column in the op-code 
chart you will see that the N, V, Z and C 
flags are modified by the ADC 
instruction.

Let us write a program segment to 
better understand the ADC operation.

Suppose we load the accumulator with 
one of the numbers we had in the above 
example. We can then add the second 
number to it in the immediate mode and 
store the sum in some memory location. 
The program segment should look like 
this:

LOC EQU $03 DO
CLC 
LDA 
ADC 
STA 
BRK

#$AF
#$B3 
LOC

Run the program and check out the 
contents of $03D0. It should be $62. 
There is no direct method of reading the 
carry. A few lines of program can 
however be added to overcome the 
problem as follows:

LUCI
LOC2

LQU 
EQU

$03D0
$03D1

CLC 
LDA 
ADC 
STA 
LDA 
ADC 
STA 
BRK

#$AF 
#$B3 
LOC1 
#$00 
#$00 
LOC2

Subtraction
Subtraction in binary requires the use 

of the four following rules to be remem­
bered:
Minuend 1 1 0 0
Subtrahend 1 0 0 1
Difference 0 1 0 1 (and a bor­

row)
The 6502 deals in 8 bit numbers, but

the same rules can still be applied. The

numbers involved are called the Minu­
end and Subtrahend as shown above.

Subtraction requires a borrow and the 
complement of the carry is used for this 
— i.e., C-bar is the borrow. If a subtrac­
tion requires a borrow, then C-bar = 1, 
i.e., C = 0 or the carry is cleared. On 
the other hand, if no borrow is required, 
C = 1 or the carry is set.

The 6502 performs subtraction with 
the SBC or 'Subtract with Carry' instruc­
tion. Identify this instruction on the op­
code chart. It is shown symbolically as A 
- M - C-bar -+A. This indicates that the 
number in a memory location M is sub­
tracted from the number in the accumu­
lator. The complement of the carry is 
also subtracted and the final result 
placed in the accumulator.

A program segment to subtract $B3 
from $AF is as shown below. We as­
sume that no borrows are left over from 
previous subtractions. This means that 
the carry flag should be set before the 
subtraction is carried out.

SEC
LDA #$AF
SBC #$B3
STA $03 DO
BRK

Run the above program on your com­
puter and verify that it works. You 
should have $FC in location $03D0. A 
few extra program lines could be added, 
similar to those we used in the addition 
program to read the carry.

An instruction very closely linked to 
the SBC is the 'compare' instruction - 
CMP. This is available in two other 
forms, CPX and CPY. They are used to 
verify whether a number is greater than, 
equal to or less than a second number:
1. If the number in the accumulator, X 

or Y register is greater than the oper­
and, i.e., the other number, the carry 
is set and the Z flag is cleared.

2. If the number in the register is equal 
to the operand, the result of the sub­
traction will be zero, and the Z flag
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will be set. The C flag is also set.
3. If the number in the register is smaller 

than the operand, the Z flag is 
cleared. In this case a borrow is re­
quired, i.e., C-bar = 1 and the carry 
is cleared.

Decimal Mode arithmetic, that is, 
arithmetic involving the numbers 0 to 9, 
merely requires the SED - 'Set Decimal' 
instruction to be included in the above 
programs. A program segment to add in 
decimal mode the numbers 92 and 25 is 
as follows:

SED
CLC
LDA #92
ADC #25
STA $03D0
BRK

The result should be 17, and the carry 
should be set.

Finally, the decimal mode can be 
cleared with a CLD instruction.

Indexed addressing
One of the most useful addressing 

modes available in the 6502 is called In­
dexed Addressing. This is comprised of 
the four following sub-groups.

Absolute Indexed Addressing
Zero Page Indexed Addressing
Indirect Indexed Addressing
Indexed Indirect Addressing
Indexed addressing is ideal for dealing 

with large amounts of data such as 
tables and arrays. It facilitates the setting 
up of programs for multibyte arithmetic 
and code conversion. The op-code chart 
lists indexed addressing under the fol­
lowing headings: ABS, X; ABS, Y; Z — 
PACE, X; Z - PAGE, Y; (IND), Y and 
(IND, X).

Let us examine the absolute indexed 
addressing modes ABS, X and ABS, Y. 
The X and Y indicate that the numbers 
in the X and Y registers are to be used as 
indices, which are added onto a base 
address.

Consider the following program seg­
ment:

LOC EQU $03D0
LDX #$31
STA LOC, X

II H

n n

The base address is $0300 and the 
X-register contains $31. Line 3 indicates 
that the accumulator contents are to be 
stored at memory location $03D0, in­
dexed with $31. The required address is 
found by adding $31 to $03D0, to give 
$0401. The contents of the accumulator 
are stored at this memory location. The 

Y-register could also be used in the 
above example to provide the required 
index.

Let us examine a program to carry out 
multibyte addition. In this type of arith­
metic the numbers involved are two, 
three or more bytes wide. Assume that 
two numbers are to be added and that' 
each is three bytes wide. We will call 
the numbers ADDEND 1 and ADDEND 
2 respectively:

Let: ADDEND 1 = $02 $0F $34 and 
ADDEND 2 = $01 $0E $08.

Assume ADDEND 1 is stored in 
memory locations $03D0, $03D1 and 
$03D2 as follows:

03DO : 02 
03D1 : OF 
03 D2 : 34

Similarly, let ADDEND 2 be stored in 
locations $03D4 through $03D6 as fol­
lows:

03D4 : 01 
03D5 : 0E 
03 D6 : 08

The problem can be written out in the 
normal manner as follows:

ADDEND 1 02 OF 34
ADDEND 2 01 0E 08
SUM

The sum is to be stored in locations 
$03D8 through $03DA, with the most 
significant byte going into $03D8.

The program should be similar to the 
following:

CLC ; Clear Carry
LDX #$03 ; Load X-register with

the number of bytes 
LOOP LDA $03CF, X ; Load the accumula­

tor with the byte in 
$03 D2

ADC $03D3, X; Add with carry the 
byte in $03D6

STA $03D7, X ; Store result of addi­
tion in $03DA

DEX ; Decrement the
value in the 
X-register

BNE LOOP ; Repeat until all 
bytes are added 

BRK ; End
In line 1 the carry is cleared, in case it 

was set from a previous addition. Line 2 
sets the X-register to the number of bytes 
to be added from each number — three 
in this case. Next, the accumulator is 
loaded with the byte in $03D2 — Line 3. 
Indexed addressing is used for this. 
$03CF + $03 = $03D2, the address 
where the third byte of ADDEND 1, 
namely $34 is stored.

In line 4, the third byte of ADDEND 2 
is added to the number in the accumula­
tor using indexed addressing. $O3D3 + 

$03 = $03D6, the address of the third 
byte of ADDEND 2. The result of the 
addition of each pair of bytes is stored in 
locations whose addresses are calculated 
using indexed addressing — line 5.

The X-register is then decremented 
and the next pair of bytes are added - 
line 6. Line 7 indicates that the proce­
dure is to be repeated until all three 
pairs of bytes are added. The loop is ex­
ecuted as long as the X-register is not 
equal to zero. In fact when X = 1, the 
last pair of bytes are added. When X = 
0, the program drops out of the loop and 
ends.

Addition proceeds from right to left as 
in normal decimal arithmetic. Run the 
program on your computer and check 
out memory locations $03D8 through 
$03DA for the result of the addition. 
They should have the following informa­
tion:

03D8 : 03
03D9 : 1D
03 DA : 34

Zero page indexed addressing is very 
similar to absolute indexed addressing 
except that the memory locations ac­
cessed will always be in page zero. The 
op-code chart shows two zero page in­
dexed addressing modes: Z-page, X and 
Z-page, Y. The high order byte of the ad­
dress accessed is understood to be $00.

Let the number in the X-register be 
$03 and the base address be $05. A pro­
gram segment to store the contents of 
the accumulator in address location $08 
= $05 + $03 will be as follows:

LDA #$AA
LDX #$05
STA $03, X
BRK

If a carry is generated in the addition, 
it is ignored. For example, if the base ad­
dress is $F2 and the X-register holds 
$30, the result of the addition is $F2 + 
$30 = $22 with the carry = I, but this 
is ignored.

Indirect Indexed Addressing, also 
called Post Indexed Addressing, is very 
similar to Indexed Addressing. The op­
code chart shows this addressing mode 
as (IND), Y. No X version is available. 
Post indexed addressing uses locations in 
page zero to determine the address of 
the operand. Consider the following pro­
gram segment.

LOC EQU $E0
LDY #$33
LDA (LOC), Y

Continued on page 161
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OBIATltd YOUR ONE STOP 
DISTRIBUTOR OF 

TEST & MEASURING INSTRUMENTS
We Stock The Full Range Of Fluke Multimeters & Accessories

Fluke 80 Series... it’s a digital multimeter, an analog 
meter, a frequency counter, a recorder, a capacitance 
meter and much more!
Fluke 80 series offers not only standard features, but functions usually limited to 
dedicated instruments, plus innovations only Fluke can bring you. Like duty cycle 
measurement: or automatically store the highest, lowest and true average (mean) of 
readings for a few seconds or up to 36 hours; or record maximums and minimums for 
days; or the audible MIN MAX Alert™ that beeps for new highs or lows.

• Min/Max/Average recording stores highest, 
lowest and true average qf all readings
• Selectable response time to record tum-on 
surges or drift etc
• 1ms peak Min/Max hold on 87 to capture 
elusive transients or haff-sine surges to 4OOHx
• Audible Min/Max Alert™ signals readings 
above or below previous limits
• Splash and dust proqf and impact resistant 
case

FLUKE
FREE Bonus with Fluke 83 

Soft Padded Vinyl 
Carry Case

83 - $399 ex tax $466 inc tax
• Volta, Amps, Ohms, diode test, continuity, frequency 
and duty cycle, capacitance. Touch Hold™, relative, 
protective holster
• 0.3% basic de accuracy • 5kHz Vac
• Analog bargraph with zoom • 3 year warranty

FREE Bonus with Fluke 85
De-Luxe 11 Piece 

Fest Lead Set

$560 inc 87 - $580
Same as Fluke 83 with additional features -

0.1% accuracy 20kHz Vac

FUJKK »Kwww

85 - $480

FREE Bonus with Fluke 87 
Soft Padded Vinyl 

Carry Case PLUS De-Luxe* 
Test Lead Set

Set contains: 
Pair Each of 
Red & Black 

Silicone Test Leads 
Pointed Probes 

Component Grabbers 
Alligator Clips 

Spade Lugs 
Complete in Tough 

Vinyl Pouch

$676 inc tax
Same as Fluke 85 with additional features -
• High resolution analog pointer • True rms ac
• 1ms peak Min/Max 0 4 1/2 digit mode
• Back lit display with auto-off

Obiat carries a wide range of test instruments available ex-stock for next day 
delivery around Australia. We can supply

Multimeters • Accessories • Scopes • Counters • Function Generators 
Chart Recorders O Digital Thermometers O Panel Meters O Clamp Meters etc

Ask for our FREE 16 page 
Shortform Catalogue

Special account facilities 
available for Education and 
Government Departments
Express delivery throughout 
Australia and South Pacific

Detailed brochures and specifications available. We are factory trained to advise 
on your requirements for general purpose Test &. Measuring Instruments

©M 3PW W©
129 Queen Street, Beaconsfield P.O.Box 37 Beaconsfield NSW 2014 
Tel : (02) 698 4776 Telex : AA71958 Fax : (02) 699 9170
QLD : Electro Technical Systems Qld, Tel (07) 356 2699, Fax (07) 356 0456
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Computer News 
and New Products

Hand held printers
The new 1000 series available from 

Datacos comprises two compact 
(180mm deep by 115mm wide) impact 
dot matrix printers for applications 
which require a portable, hand held 
unit.

The boxed units incorporate a re­
chargeable battery capable of one 
hour’s continuous print, with mains 
adaptor available as an option. The two 
models range from 24 to 40 column 
print, at speeds of up to 1.7 lines per 
second.

Paper and ribbon cassettes can be 
changed easily. Interface parameters are 
set externally without the need for DIP 
switches.

Communications for the 1000 series, 
are via standard RS232C and Centronics 
parallel interfaces with special interfaces 
available to suit individual applications. 
Print mode selections include normal, 
double height, double width, inverted 
and graphics from the international 
character set. Integral self test and fast 
paper feed complete the features.

For further information circle 170 on 
reader services coupon or contact Data­
cos, 10 Help Street, Chatswood 2067; 
phone (02) 410 9830.

$6 million H-K 
order for AST

The Hong Kong government, in its 
largest single order of personal comput­
ers, has selected AST Research Inc to 
install more than 1500 386-based sys­
tems.

The purchase, valued at $6 million, 
marks the third consecutive time since 

1987 that the government has selected 
AST for its office automation needs. 
The two year contract will be handled 
through Swire Systems, AST’s Hong 
Kong dealer.

Under the terms of the agreement, 
the government will purchase AST Pre­
mium 386SX/16 and Premium 386/25 
computers. The systems are for the 
Royal Hong Kong Police Force, Immi­
gration Department, Trade Department 
and Information Technology Services 
Department.

The decision to select AST’s systems 
was based in part on AST’s patent­
pending Cupid-32 architecture, which 
allows systems to be upgraded to 
higher-performing microprocessors with 
the simple exchange of a plug-in pro­
cessor card.

For further information circle 161 on 
reader services coupon, or contact AST 
Research, 5/706 Mowbray Road, Lane 
Cove 2066; phone (02) 418 7444.

Multi-function 
communications tester

Datacom Technologies of USA has 
made a number of improvements to the 
Datatool 5000 communications tester, 
and released the result as the model 
5500.

The most significant of the new fea­
tures is dual line trapping, which allows 
both the transmit and receive data lines 
to be monitored simultaneously. A 4K 
trap buffer can be equally allocated to 
each data line, or assigned fully to ei­
ther line. Other new features are analy­

sis of SDLC communications, an ex­
panded user message buffer, and detec­
tion of power dropouts during BERT 
testing.

Standard features of both instruments 
include pin analysis, device analysis, 
data throughput testing, flow control 
testing, BERT, bias distortion, cable 
testing, and a full 25 line breakout box. 
The instruments also allow storage of 
up to 16 user programmed messages, 
and provide for rotating ASCII patterns 
for transmission out of either of the two 
DB25 RS-232-C compatible serial, or 
the one Centronics parallel interfaces.

For further information circle 171 on 
reader services coupon or contact El- 
measo Instruments office on (02) 
736 2888.

Video image 
capture using PC

Comda, a Brisbane based technical 
and commercial software company has 
developed and released Vice, a product 
designed to control all aspects of video 
image capture, manipulation and editing 
in the PC environment. Vice (Video 
Image Capture and Editing) is believed 
to be the first such product of its type 
developed and manufactured in Austra­
lia, and is said to be an example of the 
direction image production is taking.

Vice runs under MS-DOS on an IBM 
compatible 286 or 386 computer, with 
the Vice image grabbing card and soft­
ware installed. The image grabbing card 
enables images to be captured and dis­
played in 32,768 simultaneous colours at 
a resolution of 512 x 512 from a stand­
ard video or still frame camera, or di­
rect from a video recorder. Vice will 
also accept images from high quality 
colour scanners in the same number of 
colours and at much higher resolutions.

Vice has been designed to cater for a 
wide range of applications including 
image analysis, presentation graphics, 
desktop publishing and educational ap­
plications, at a cost within the budget of 
the average PC user.

For further information circle 173 on 
reader services coupon or contact 
Comda, 55 Anderson Street, Fortitude 
Valley 4006; phone (07) 252 2011.
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COMPUTER NEWS & NEW PRODUCTS

Canon releases colour laser copier 
with computer interfaces

Canon’s new CLC 500 colour laser 
copier is more than just a colour photo­
copier. In fact Canon describes it as a 
‘colour imaging system’, because of its 
greatly enhanced flexibility and connec­
tivity.

The basic CLC 500 is a fully digital 
machine, combining a 400dpi scanner 
with a colour laser printer of the same 
resolution. Each primary colour is digi­
tised to 8 bits of tonal resolution, giving 
256 possible gradations for each. Total 

scanning/printing time of an initial copy 
is around 20 seconds, with further 
copies at the rate of five per minute.

However the big feature of the CLC 
500 is its ability to accept image infor­
mation from other sources, to act as a 
colour laser printer. An optional film 
scanner allows production of A4 or A3 
colour copies from 35mm transparen­
cies, while an optional ‘intelligent pro­
cessing unit’ (IPU) allows manipulation 
of images from either of the scanners or 
the IPU memory, before printing.

The IPU can also accept still video 
image files, or normal PAL video 
images. It also provides a bidirectional 
computer interface, allowing images to 
be fed from the CLC 500’s scanner to a 
CAD or DTP system, as well as images 
to be fed from these systems to the 
CLC 500's printer.

A separate optional PostScript inter­
face unit (PS-IPU) allows the CLC 500 
to accept image files in the PostScript 
page description language, converting it 
into a high-resolution PostScript colour 
printer.

At the Australian launch of the CLC 
500 in Sydney, Canon demonstrated the 
operation and capabilities of the unit 
both as a free-standing colour copier, as 
a still video printer and as a colour 
printer with DTP systems. Local soft­
ware developer Digital Ideas also 
demonstrated its ‘DICE’ PC, PostScript 
and networking interfaces for the CLC 
500.

For further information circle 175 on 
the Reader Service Coupon, or contact 
Canon Australia, 1 Thomas Holt Drive, 
North Ryde 2113; phone (02) 887 0166.

Mouse driver 
for digitiser

An upgraded version of the GTCO 
Sketchmaster tablet now includes a 
G-mouse driver, saving the user the cost 
of buying a mouse and the trouble of 
switching back and forth between the 
two devices. Using the Sketchmaster 
tablet with the mouse driver gives the 
user 1000 points per inch resolution (5 
times greater than the average mouse).

In addition to standard relative mouse 

mode, the G-mouse Driver has an abso­
lute mode feature. This feature allows 
the user to trace with precision, some­
thing a mouse cannot do with its rela­
tive mode of operation. The G-mouse 
Driver uses only 12K of computer me­
mory and can be automatically loaded 
when the computer is powered up.

For further information circle 169 on 
reader services coupon or contact TCG 
Systems Automation, 30 Balfour Street, 
Chippendale 2008; phone (02) 
699 8300.

The MAESTRO 2400XR
Here’s a fully-featured, Hayes compatible 1200 
& 2400 bps full duplex modem for just

$299 (incl. tax).
This modem uses the LATEST in DSP chip 
Set Technology and microprocessor control, 
bringing you the future Today.

The MAESTRO 2400 ZXR 
4 Speed Version $399 (incl. tax).

Don’t Wait! RING NOW (043) 68 2277 or 68 2278 

Maestro Distributors
Super price on a super V.22/V.22 bis Modem! Calool St, South Kincumber, NSW 2256
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MICRO-CAP III, ELECTRONIC CIRCUIT ANALYSIS $ 1990

1 ELECTRONIC CAD |
PROTEL

1 • EASYTRAX, LOW COST PCB — NEW VERSION $350I • AUTOTRAX, PCB WITH SMD — NEW VERSION $14501 • SCHEMATIC, WITH PCB INTERFACE $8911 •TRAXSTAR $14511 • TRAXVIEW $6501 • EVALUATION PACKAGES FREE

OrCAD
I • OrCAD/SDT III, SCHEMATIC/CAPTURE CAD $9501 • OrCAD/VST, DIGITAL LOGIC SIMULATOR $18001 • OrCAD/PCB, PBC WITH SMD $26001 • OrCAD/MOD, PLD SIMULATION MODELING $900
| • OrCAD/PLD, PROGRAMMABLE LOGIC DESIGN $900

PSPICE
• ANALOG CIRCUIT SIMULATION $1200
• DELUXE DOS VERSION, WITH OPTIONS $3000
• DELUXE VERSION FOR OS/2 $4600
• DELUXE VERSION FOR OS/2 INCLUDING $6000

NEW DIGITAL LOGIC SIMULATION
• ALSO AVAILABLE FOR MAC, NEC, DEC, SUN CALL

& APOLLO
• FILTER DESIGNER — NEW $900

SPECTRUM
MICRO-LOGIC II, ELECTRONIC DRAFTING 
& SIMULATION

1245 Burke Road, Kew 3101

Technical Imports Australia 
P.O. Box 92 Crows Nest 2065 

Tel: (02) 954 0248 Fax: (02) 925 0311
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$1250

- hA DEALER

(03) 791 4101
DUNSON HOTUNE

386 MOTHERBOARDS
386 25 mHz 0K ................ $1765
386 25 mHz 64k Cache $2204
386 33 mHz 64k Cache $2514
386SZ16mHz0K ..............$642
386SX 2OmHz0K ..............$732

286 MOTHERBOARDS
286 12 mHz 0K
286 16 mHz 0K

$199 
$259

Available from:
PROGRAMMABLE CONTROL SYSTEMS

(PCS) (03) 794 0123 
FAX: (03) 794 5530 

5/234 FRANKSTON RD, DANDENONG

FREE
HOTLINE 
SUPPORT

ELECTRONICS

SPECIALS
386 25mHz Motherb

$1225

386SX 16mHz Motherboard 
4Mb RAM

286 l2mHz
1Mb RAM 40Mb VC HD

1024x768 VGA Card & monitor
1.2Mb FD 101K board 

Baby Case c/w Display 
$2250

DEALER ENQUIRES WELCOME

XT/AT RAM Board 
with 4Mb RAM ffocc
& Windows 3.0

14 DAY MONEY BACK GUARANTEE (conditions apply)

HOTLINE

(03) 791 2843
CARDS

XT MULTI I/O 
for 1.44Mb FDD.......
AT MULTI I/O
AT BUS l/F...............
RAM CARD 0K 
max 6Mb, XT or AT ..

$100

$111

$286
Extended or Expanded

VGA 256K CARD
VGA512K CARD

$191
$282

CALL for 
Monitors, Hard Disks 
RAM & 386 Systems

FREE
addition,\1

WARRANTY
VALID UNTIL 31

Upgrade service available
PRICES INCLUDE SALES TAX

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.
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COMPUTER NEWS & NEW PRODUCTS

14" colour LCD PC
Sharp Corporation has released what 

is claimed to be the first 14" colour 
LCD portable computer on the Austra­
lian market.

The PC-8081 features a Double Super 
Twist liquid crystal display with hot 
cathode fluorescent tube backlighting 
and VGA resolution. It also has a 32-bit 
80386 CPU running at 20MHz, and in­
cludes a very fast 80MB hard disk drive 
with an average access time of 19 milli­
seconds.

The screen’s VGA resolution allows 

16 out of 512 colours with 640 x 480 dot 
display or 256 of 512 colours with 640 x 
400 dot display. It is also ergonomically 
designed with ‘soft’ colours and a non­
glare surface.

The PC-8081 has a full size detachable 
keyboard and incorporates two IBM 
standard 16-bit expansion slots. Addi­
tionally, the machine incorporates six 
external ports for maximum expandabil­
ity.

For further information circle 163 on 
reader services coupon or contact Sharp 
Corporation of Australia, 1 Hunting­
wood Drive, Huntingwood, Blacktown 
2148; phone (02) 831 9111.

Third generation 
laser from HP

Hewlett-Packard’s third-generation 
Laserjet III offers improved print qual­
ity from HP Resolution Enhancement 
technology, on the fly font scaling and 
faster graphics printing.

The eight-page-per-minute Laserjet 
III printer uses the HP PCL 5 printer 
language and is compatible with and re­
places the Laserjet II. It produces text 
and graphics with smoother edges,

sharper points and cleaner line intersec­
tion. This is accomplished through an 
HP-developed technology called HP 
Resolution Enhancement that adjusts 
the position and size of dots. These ad­
justments smoothe the stair-step effect 
inherent in 300 dots-per-inch printing.

The Laserjet III printer is the first im­
plementation of the HP PCL 5 printer 
language. HP PCL 5 gives users com­
patibility with existing HP Laserjet 
printers and provides new features that 
customers have said they want most: 
more fonts in more sizes; increased 
page-layout flexibility; and faster graph­
ics printing.

HP PCL 5 incorporates Intellifont 
font scaling, allowing the HP Laserjet 
III to scale its eight internal typefaces, 
as well as disk and cartridge based 
scalable typefaces, from 0.25 point to 

XIX* AV0 ELECTRONIC SYSTEMS PTY LIMITED
188-192 Pacific Hwy. (Cnr Bellevue Ave.) St. Leonards. N.S.W. 2065

IB W Tel: (02) 906-2655 Fax (02) 906-2735

PC XT
12 MHz CPU 
360KB FDD
20 MB HDD 
101 KEYS KB
MONO $1200 
EGA $1750

VGA $1818

Training, installation and problem solving specialist 
Reliable repair and service by qualified engineer 

Full 12 months parts and labour warranty

PC SX
80386 SX 
1024 KB RAM 
42 MB HDD 
LM = 26 MHz
MONO $2200
EGA $2755NEC3D $3218

2
-
7
1

3, 
3

1

UP-GRADE SPEC AL

1

3.5'1.4 MB 
FLOPPY 

DISK 
$150

AT 386SX
1 MB RAM 

20MHz 
$930

AT 386C
32 KB CACHE

25 MHz 
$1800

NEC 2A 
MULTISYNC 
MON & CARD 

$849

PC AT
80286 CPU 
12 MHz 0 WS 
1.2 MB FDD 
20 MB HDD
MONO $1335
EGA $1890
VGA $1952

c c c c v v v v*

STORAGE j

LESS WIT

DISPLAY

H TRADE-II

PRINTER

M $$$$

ACCESSORIE!
PC 386 
80386 — 33 MHz 
1 MB RAM 
80 MB HDD 
LM = 59 MHz 
MONO $4012
EGA $4569
NEC3D $5029

JMBHarddisk&card S465.O0 Mono & CGA (dual) card $75.00 Panasonic 9 pins $330
MBVCHDO&card $825.00 EGAcard $185.00 Epson 10”9pins $380
MBVCHarddisk $1100.00 VGAcard(16bits) $250.00 Epson10”24pins $585

)0 MB VC Harddisk $1450.00 Dual mode monitor $188.00 Star15”9pins $680
>0 MB ESDI Harddisk $2180.00 EGAmonitor $600.00 Epson 15'24 pins $1280
0 MB ESDI Harddisk $2490.00 VGAmonitor $630.00 Printersswitch box $45

>0 KB Floppy disk drive $135.00 NEC 2A Super VGA $720.00 Printer cable $12
MB Floppy disk dnve $165.00 NEC 3D Multi sync S1080.00 Printer stand $25

4 MB floppy disk drive $195.00 NEC4D16" $2180.00 TILaser
FHDD/FDD controller $185.00 NEC5D20” $3630.00 HP Laser

00 12* x 12'Digtar $590.00 
00 Mouse with software $85.00
00 Keyboard draw $75.00
00 Joystik $30.00
00 Printer stand $25.00
00 Diskette Storage Box $18.00
00 360KBDDSDDiskette/10 $10.00
00 1.2MBDSHDDiskette/10 $25.00
all 1.4 MB DSHD Diskette/10 $50.00
all Co-processor Irom $250.00
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999.75 points in 0.25 point increments.
The two font-cartridge slots on the 

printer lets users plug in existing HP 
font cartridges, the new scalable type­
face cartridges, or a personality car­
tridge. An Epson FX/IBM Proprinter 
emulation cartridge and an Adobe Post­
Script printer-language cartridge arc 
available.

The printer comes standard with 1MB 
. of memory. Two slots for memory up­

grade boards allows users to add up to 
4Mbytes of printer with combinations of 
1 and 2Mbyte memory boards.

For further information circle 172 on 
reader services coupon or contact Hew­
lett-Packard on toll free (008) 033 821.

4MB 3.5 diskettes
3M Australia has released a high- 

capacity four megabyte 3.5" diskette.
The new ‘Extra High Density’ (ED) 

diskettes are based on a new media for­
mulation called barium ferrite, that 3M 

says will serve as the platform for a new 
generation of high capacity diskette 
products - which could eventually go 
up to 100 megabytes in a 3.5" design.

3M is working with leading hardware 
manufacturers in the development of 
compatible disk drives for the new 4MB 
ED diskettes and any future releases. 
Such drives are already available over­
seas and are expected to be released on 
the Australian market before the year’s 
end.

For further information circle 167 on 
reader services coupon or contact 3M 
Australia, 950 Pacific Highway, Pymble 
2073; phone toll free 008-022 293.

Low cost XT upgrade
Queensland computer manufacturer, 

Western Computer has released a low 
cost XT-286 motherboard suitable for 
IBM-compatible PC and PC/XT com­
puters. The half size motherboard has 
an Intel 80286 286-10 CPU chip and the 
traditional eight expansion slots (all 
8-bit) to provide an increase in perform­
ance, and will be used as one of the 
base platforms for Western Computer’s 
slimline workstations.

The XT-286 motherboard is available 
as an upgrade product for those users 
wishing to increase the power of their

XTs, and will also be available from 
Western as a complete microcomputer 
with a 360KB 5.25" and a 720KB 3.5" 
floppy diskette drive, 640KB or 1024KB 
of memory, 101-key extended AT style 
keyboard, optional hard disk drives and 
controllers, LAN cards and video 
graphics adaptors and monitors.

Performance details include: Norton 
SI (Version 4.0) Computer Index rela­
tive to an 1BM/XT of 10.9, a Landmark 
CPU test equivalent to an IBM AT run­
ning at 12.3MHz and a Landmark per­
formance of 6.5 times relative to an 
IBM/XT.

For further information circle 166 on 
reader services coupon or contact West­
ern Computer, 139 Sandgate Road, Al­
bion 4010; phone (07) 262 3122.

is a registered trademark of Gerber Scientific, Inc.
Postscript is a registered trademark of Adobe Svstems, Inc.
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so you can look smart.
Protel Easytrax™ a fast, friendly, low-cost program for PCB design that lives up to its 

name. PC version $395 Macintosh ® version $495. Ideal for students, hobbyists and 

prototype builders - a professional design system for PC’s that supports multi-layer 

boards, including power and ground planes, up to 32 x 32 inches. Complete through-

Protei Technology

Protei
Technology

Electronic Design 
Automation Spectahs 

Product of Australia 
© 1990 Protel Technology

hole package includes pad-to-pad autorouter, editable 

component library, metric/imperial grid system to 1 mil 

(.001 inch)placementaccuracy. Supports popular printers 

and pen plotters, plus Gerber ®, Postscript® and N/C drill 

output. User files and libraries are compatible with both 

PC and Mac versions. So, you can get smart and take the 

affordable solution.

GPO Box 204 Hobart Tasmania 7001 Australia

Phone (002) 730100 (Int’l + 6102 730100)

Fax (002) 730944 (IntT+6102 730944)

PC version requires XT/AT/386/486 compatible with 64OK RAM; DOS 2.0 
or later. Macintosh version requires Mac Plus, SE or II.
Mac and Macintosh are registered trademarks of Apple Computer, Inc. Gerber

A9O-5/R
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"COMPUTER 
PROTECTOR" 
WILL SAVE YOUR...

COMPUTER 
PROTECTOR

Electronic office equipment 
from power surges!

AVAILABLE IN THE FOLLOWING CURRENT RATINGS: 
1 AMP, 3 AMP, 6 AMP, AND 10 AMP.

WESTINGHOUSE 
BRAKE & SIGNAL COMPANY 

AUSTRALIA LIMITED
PHONE (03) 397 1033

FAX (03) 397 1861
COM 7
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PC SOFTWARE
25,000 PROGRAMS

The best of the world's public domain software 
and shareware for IBM PC and compatible 
computers, catalogued into Australia's most 
comprehensive and up-to-date collection.

Membership $45 pa Includes:
• Monthly updates & 

member's program reviews
• $5 per disk (5.25" format) 

$6 mail order.
• 200 page catalogue.

Also 500 
Mac 
Disk 

Library

Open Mon-Thurs 9-5, Fri 9-9, Sat 9-1.

PUBLIC DOMAIN

22 QUEEN STREET, 
MITCHAM VIC. 3132 
TEL: (03) 874 3666. 
FAX: (03) 873 4086

SME/EA/6-90
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JX-100 Scanner
Continued from page 147
nicely made, easy to use and produces 
good quality 200dpi image files in both 
colour and monochrome.

Quoted retail price for the JX-100 
package for IBM compatibles is $2390, 
including Windows 2.0 and a Microsoft 
mouse. The equivalent Mac and Amiga 
versions are only $1995, but of course 
don’t include the software support plat­
form.

For further information on the JX-100 
circle 201 on the Reader Service Cou­
pon, or contact Sharp Corporation of 
Australia, 1 Huntingwood Drive, Black­
town 2148; phone (02) 831 9111. Our 
thanks to Sharp for the opportunity to 
try out the sample unit. ®

Filter designer 
for PSpice

Filter Designer, a member of the 
PSpice family, is an interactive design 
aid giving the ability to design and ana­
lyse active filters. Features include a 
menu-driven interface, hard copy report 
summaries and plots, concatenation of 
multiple designs, and interfaces to 
PSpice and Switcap.

Filter Designer uses a well established 
methodology in applying classical ap­
proximations to your filter specification. 
Available filter types include low pass, 
high pass, band pass and band reject, 
all of which may be synthesised by But­
terworth, Chebyshev, Inverse Cheby-

shev, and Elliptic (Cauer) functions. 
Both Bode and Pole Zero plots are 
available.

A full editing capability allows you to 
insert, delete, and reorder stages, and 
modify coefficient values. Filter De­
signer supports both active RC and 
switched-capacitor biquad filter struc­
tures. The components may be scaled or 
resized to centre the values in preferred 
ranges.

For further information circle 168 on 
reader services coupon or contact Tech­
nical Imports Australia, 220 Pacific 
Highway, Crows Nest 2065; phone (02) 
954 0248.

Video from
VGA graphics

VGA Producer, introduced by Magni 
Systems, is a single plug-in board for 
IBM AT’s and compatibles which allows 
the user’s VGA graphics to be con­
verted to a professional level video sig­
nal.

VGA Producer uses a scan conversion 
process to encode VGA graphics to a 
stable, professional quality video signal 
in either PAL or Super VHS. Using the 
remote control box provided, this en­
coded signal may be mixed with another 
video source, recorded or live. Auto­
matic or manual fades, keying on a se­

lected colour, and X-Y image position­
ing on the screen are some of the avail­
able features.

The PAL version of VGA Producer 
will encode VGA graphics of pixel reso­
lutions as high as 800 x 600 at 256 co­
lours, as well as lower resolutions and 
EGA/CGA modes, to video which 
meets all the specifications for a PAL 
broadcast signal. Since VGA Producer 
operates in conjunction with a system’s 
existing VGA card, software compatibil­
ity is not an issue: all software pro­
grams, be they video-specific or off-the- 
shelf business programs, may be con­
verted to video with VGA Producer.

A remote control unit supplied with 
VGA Producer offers transition features 
which lend the finishing professional 
touch to PC video productions. These 
include selectable colour keying, border 
colour fills, X-Y positioning and manual 
or automatic fades between video and 
graphics.

For further information circle 165 on 
reader services coupon or contact 
Quinto Communications, 260 Auburn 
Road, Hawthorn 3122; phone (03) 
819 6675.

Autodesk wins big 
defence contract

Autodesk has won a hotly contested 
site licence contract for 1500 AutoCad 
user licences with the Defence Science 
& Technology Organisation (DSTO). 
The agreement which is for an initial 
period of three years, represents the 
biggest of its type ever negotiated in 
Australia.

AutoCad, the world leader in PC 
based CAD software has been selected 
by the DSTO as a standard for its PC 
and workstation based computer-aided 
design (CAD) systems.

AutoCad was chosen over a number 
of other CAD systems because it repre­
sented the best value-for-money solu­
tion, said Vincent Scaffidi, Head of the 
Computer-Aided Engineering Group 
with the DSTO. “It is essential that we 
protect our investments in CAD gener­
ated data and information throughout 
the organisation.”

“By using AutoCad where appropri­
ate, we can simplify the process of data 
and information management and ex­
change between diverse and widely scat­
tered user groups working in vastly dif­
ferent application areas and using vari­
ous hardware platforms.”

For further information circle 162 on 
reader services coupon or contact Auto­
desk Australia, 9 Clifton Street, Rich­
mond 3121: phone (03) 429 9888. ®
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Quality 
performance. 
Guaranteed 
value.
In one 
outstanding 
offer.
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It’s no surprise that Hewlett- 
Packard’s Test and Measure­
ment equipment continues to 
live up to its reputation for 
outstanding performance and 
value.
If you’re looking for everything 
you need to set up your elec­
tronics workbench, but don’t 
think you can afford the best, 
think again.
Our latest offer will surprise you.
These technically superior 
products can be purchased 
individually, or as a complete 
set for under $16,000.
Digitizing Oscilloscope • Uni­
versal Frequency Counter •

Power Supply • Bench Voltme­
ter • Pulse/Function Generator.
And there’s more...
YOURS FREE with 
each purchase - a 
compact, handheld 
Multimeter!
Compact. Easy to 
carry in your pocket 
or case. Take this 
handheld Multimeter 
with you during all 
your field work - when greater 
accuracy is essential. You’ll 
receive just as many Multime­
ters as the number of Work­
bench items you purchase.

CALL 008 033 821 NOW
AND ASK FOR A FREE 
BROCHURE ON HP’S 
WORKBENCH OFFER!
It all adds up to guaranteed 
quality and proven reliability - 
at value that really stands out.

Ea HEWLETT 
PACKARD



Computers & electronics: 
Hooking things up

In this second of his short series of articles on using low-cost ‘obsolete’ personal computers in 
electronics, the author looks at ways of connecting them to other equipment.

by TOM MOFFAT

Computers - what are they good for? 
A rich man’s toy? Well, maybe not so 
rich nowadays; computers are now 
really quite cheap. But once you get 
past the flashy games, what can you use 
computers for, in the real world?

In the first of these articles we looked 
at how small and nominally obsolete 
(read ‘cheap’) computers can earn their 
keep doing things like writing letters for 
you, or keeping accounts for a small 
business, or storing information for easy 
retrieval. Now let’s get into the fun 
stuff, integrating small computers into 
your electronics projects.

This will not be a construction project 
as such, since every problem to be 
solved is different and every computer 
goes about it in different ways. So we 
will only toss around a few ideas, and 
suggest a few kinds of computer that 
might be handy for electronics experi­
mentation.

In computer jargon, hooking a com­
puter up to some outside device is 
known as input/output. Any electronic 
device, in order to do anything useful at 
all, must have input/output as well.

Back in my days with NASA, there 
were special terms to refer to these use­
ful connections. If you thought of an 
electronic gadget as a ‘black box', the 
place where you fed signals into it was 
known as the ‘Guzzinta’. And the place 
where the results came out the other 
end was called the ‘Cumzouta’. Perhaps 
these terms were used tongue-in-cheek, 
but I have actually seen professionally 
drafted circuit diagrams for quite so­
phisticated instruments, with sections 
carefully labelled ‘Guzzinta’ and ‘Cum­
zouta’. Perhaps such frivolity makes life 
more bearable, when you’re stationed 
on some horrid place like Johnston Is­
land.

There you go, you’ve learned two 
new words today. But I don’t think 
we’ll use them any more in this artk'e 
they’re too hard to spell. However you 
might want them handy so you can 
; oint some connector on the back of 
your friend's computer and impress him 
with “That’s the Cumzouta!”

Input & output
Just about every small computer ever 

iade has some form of input/output, al- 
(Ough it might not be too useful for 

electronics experimentation. A printer 
port is just about universal, since a 
computer that can write letters and 
other documents is pretty useless if it 
can’t type the finished letter on paper.

Printer ports can be one of two types 
- serial or parallel. Each character sent 
to the printer is represented by seven or 
eight data bits, and in the serial system 
the bits are sent quickly down one line, 
one after another in single file. There 
will be a ‘start bit" at the start of the 
character, and a ‘stop bit' at the end, so 
the printer knows when one character is 
finished and another begins.

In the parallel system, there are eight 
wires connecting the computer with the 
printer, so a parallel printer cable (as in 
an IBM-PC) will be quite portly, with 
rather large connectors on each end. All 
seven or eight data bits of a printer 
character are sent simultaneously, and 
there is another wire which is used to 
tell the printer that a character is on the 
other eight wires, ready for printing. A 
further wire runs from the printer back 
to the computer. The printer uses this 
to tell the computer that it has dealt 
with the current character and is ready 
for another. These last two wires arc 
known as ‘handshaking lines’.

So what we have in a parallel port is 

nine wires going out of a computer, and 
one coming back in. There may be 
other optional connections which can do 
things like tell the computer that the 
printer has run out of paper. The point 
of all of this is that you can forget all 
about the printer and use these wires 
for your own purposes. You can usually 
get at them by writing data to some 
computer address (either in ‘memory 
space’ or ‘I/O space’), or by reading' 
from another address.

A proper ‘Centronics’ type parallel 
port will be represented within the com­
puter as a memory address capable of 
receiving an 8-bit data word or byte. 
Any bit that is a T in the byte sent to 
the address will result in the corre­
sponding line being turned ‘ON’. Simi­
larly any bit that is a ‘0’ will result in 
the line being turned off. The lines (the 
wires coming out of the connector) usu­
ally work at standard ‘TTL' levels, so 
that one that is turned on will produce 
about +5 volts, and one that is turned 
off will be near ground level.

The two handshaking lines and some 
of the optional extras will also use TTL 
levels, and they will usually be accessed 
via something that is called a status or 
control port. The addresses of these 
ports will be different for every comput­
er. but any programmer's reference 
manual for your machine will reveal 
what you need to know.

What can you do with an 8-bit output 
port? The answer to that question is 
just about anything your imagination 
can cook up.

For example. I was involved in a proj­
ect to design a computer-driven weaving 
loom. A loom produces pretty patterns 
by moving various wooden bars called 
‘shafts' up and down, in some predeter­
mined order. This is usually accom-
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Fig.l: The author’s actual-size patterns for an adaptor PCB to plug into an 
IBM compatible PC. From the top: overlay, top and bottom layers.

plished by the weaver doing a little 
dance on an array of foot pedals con­
nected to the various shafts. We used a 
standard printer port on an IBM-PC. 
connected so that each of the eight data 
bits switched a solenoid on and off. and 
each solenoid in turn controlled whether 
a particular shaft went up and down. 
This was particularly convenient, since 
the loom in question had eight shafts.

Another application at a plant nursery 
required that various water sprinklers 
be turned on and off at various times. 
But there were many more than just 
eight sprinklers. So we considered the 
8-bit printer port to consist of two 4-bit 
ports, side by side. Each one could 
therefore specify a numeric value be­
tween 0 and 15. encoded in binary fash­
ion - in other words. 16 different possi­
bilities.

We then designed a matrix system 
within the 'black box’ connected to the 
printer port, which read the number oil 
the first half of the printer port, and 
then the second half, and multiplied 
them together. This gave 256 possible 
combinations from eight output lines 
(16 times 16). The last I heard, the 
nursery was using more than 100 elec­
tronically switched sprinklers out ol the 
256 possible.

Almost all printer ports are 'one way 
- outgoing only, with some notable ex­
ceptions. Some models of the Toshiba 
laptop computers have printer ports 
which you can turn around backwards 
with a simple software command, so 
that you can bring 8-bit data in as well 
as sending it out. I’ve been using this 
system for a lot of projects, including a 
weather facsimile receiver that connects 
to the Toshiba's printer port.

Serial ports
Since the data bits are sent one after 

another, a computer's serial port needs 
only one wire to send them in a particu­
lar direction (apart from an earth re­
turn!). Serial ports are always bidirec­
tional, so there will be a second wire 
which can bring data back into the com­
puter. There are also several control 
lines, like the handshaking lines in the 
parallel port above.

There is usually a large integrated cir­
cuit within the computer called a 
UART, or ‘universal asynchronous re­
ceiver-transmitter’. The chip is con­
nected to the outgoing and incoming 
data lines, known as TD and RD, via 
some buffers.

You can directly program the UART 

chip with various data speeds and for­
mats, and it does the job of flipping the 
outgoing data line high and low, or 
building up an 8-bit byte from the gyra­
tions of the incoming data line. Some 
smaller computers such as the old Mi­
crobee don’t have a UART chip; in­
stead they emulate its actions with spe­
cial software routines that are stored 
within the operating system.

Some UARTS take direct control of 
the control lines, while others let you 
set them high or low yourself. In this 
case you can commandeer the control 
lines for your own purposes, even 
though they may physically run through 
the UART chip. Since the Microbee 
simulates the UART in software, you 
can take control of the incoming and 
outgoing data lines as well.

Remember that the parallel port uses 
TTL levels, +5V for ‘logic high’ and 0 
volts ‘logic low'. However the serial 
port almost always uses what’s called 
the RS-232 standard, with voltage levels 
of about -12V for ‘high’ and -I-12V for 
‘low’. Note that the sense of these levels 
is inverted, and the levels are symmetri­
cal about zero.

This is a carryover from the old days 
of mechanical teleprinter machines, 
which used either ‘neutral’ or ‘polar’ 
transmission along wires which could 
run a couple of hundred kilometres or 
so. Neutral was used for shorter runs, 
but the signals could become distorted if 
affected by capacity between the line 
and ground. Polar could largely over­
come this distortion on long runs, since 
the line transitions were symmetrical 
about ground and capacity affected the 
‘high’ and ‘low’ states equally. The er­
rors would then cancel each other out.

Teleprinter transmissions used 
+ 130V/0V for neutral working, and 
-130V/+130V for polar. Teleprinter 
people could learn about these voltages 
very quickly by grabbing hold of the 
wires, especially if the polarity was 
reversed every 20 milliseconds or so by 
incoming signals. Much of the work on 
teleprinter lines was done while they 
were ‘hot’, so getting a good belt was a 
frequent occupational hazard.

RS-232 signals generally have a fairly 
low source impedance (they can deliver 
significant current as well as voltage), so 
they can be used over quite long lines, 
up to several hundred metres. And the 
minimum connection needs only three 
wires - transmit, receive, and ground 
- so simple domestic telephone cable 
can be used to run them all over a 
building. Parallel signals, on the other 
hand, are limited to cables around four 
or five metres long.
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Hooking things up
If you intend to control something 

like the nursery watering system men­
tioned above, a nice way to do it would 
be to include a UART chip within the 
external interface circuit. That way you 
could use a simple three-wire cable to 
connect it with the computer’s serial 
port, and have the computer a long way 
from the interface. The UART chip 
within the interface would break the 
serial signals out into eight parallel 
lines, just as if the watering system had 
been connected to the computer’s paral­
lel port.
The ‘slot’

Sometimes you need more than just a 
few control lines running between your 
external device and the computer.

An example is a computer weather 
facsimile system I developed a couple of 
years ago. The final product ended up 
with its own microprocessor, but the ex­
perimental version used a Microbee for 
the processor, connected to the fax ma­
chine’s input/output circuits; a clock os­
cillator; and interrupt lines. So the 
gadget needed access to all the Micro­
bee’s data lines, several of its address 
lines, a read/write line, and several 
other circuits.

This was easy, because Microbees can 
have a connector fitted on the back 
which gives access to every important 
signal line in the computer. They don’t 
come with the connector, just a space 
for it on the circuit board; you have to 
fit your own. But that’s easy.

If a computer is designed to give the 
user access to its ‘guts’ in this way, it’s 
said to have open architecture. This is 
usually implemented via several connec­
tors wired more or less in parallel, in­
stalled within the computer’s case, and 
generally called ‘slots’. The Apple II 
series of computers were probably the 
first to do this, closely followed by the 
IBM’s and all their clones.

You can buy plug-in cards for these 
computers for just about any purpose 
imaginable. There are many different 
video boards for the IBM, and there are 
serial and parallel port cards. You can 
also get a thing that pretends to be an 
office fax machine; you can fit a built-in 
modem, or you can install a card with 
about a zillion input/output lines, all by 
plugging into a slot.

All these things can exist at once until 
you run out of slots — or overload the 
computer’s power supply with all of the 
extra circuitry.

You can, of course, build your own 
accessory to fit into one of your com­

puter’s slots. You can buy ‘experi­
menter boards’, which have fingers 
etched to fit the computer’s slot connec­
tor, and then a great sheet of what 
looks like Veroboard to build your cir­
cuit on. Unfortunately these things cost 
big bucks, but we will now short-circuit 
the cost with this month’s little project.

Fig.1 is the circuit layout for a dou­
ble-sided board that fits into a slot in an 
IBM XT-style computer. The tracks 
from the slot connector come only as 
far as pads, where you can connect your 
own wires. There are three screw holes 
which you can use to mount the little 
board onto a bigger chunk of Vero 
Board. You can then build your experi­
mental circuit, using jumpers to hook to 
the connector board and thence to 
whichever of the computer’s lines you 
require.

You should be able to use this little 
connector card many times, replacing 
the Veroboard for each new project. 
Perhaps some enterprising kit supplier 
will make this connector card available 
commercially.

Which computers?
Now let’s look at a few computer ex­

amples to see how useful they might be 
for experimental work. This is obviously 
not a complete list, but it represents 
machines I’ve actually used, connected 
to things like educational robots. To 
avoid offending anybody, the order is 
alphabetical.
Apple: The early Apple II series ma­
chines have several slots which you can 
get to simply by popping the cover off. 
There are (or were) lots of different 
commercial boards available for these 
slots, and of course you could make 
your own. Over the years I have de­
signed both serial and parallel interfaces 
for Apple slots.

But beware: the usual UART chip 
used with the Apple is type 6551. These 
are VERY easy to blow up, so be care­
ful. Never remove or install a card 
while the computer is running. This 
applies to any machine, not just Apples.

Personally, I never got along well 
with Apples. I found them stubborn and 
hard to program. You can spend hours, 
or days, trying to sort out some inter­
facing problem, only to find out the 
computer itself isn’t sending data to 
where you think it should go.

The newer Apple Macintosh is a 
‘closed’ system; hooking up your own 
gadgets isn’t really encouraged. The ma­
chine is said to be very easy for a begin­
ner to operate with all its little graphics 
and its ‘point and shoot' mouse.

Running ready-made applications, 

Macs are hard to beat. But doing your 
own thing looks like a real struggle. I’ve 
never yet met anyone who’s sat down 
with a machine code editor/assembler 
and made a Mac do something simple 
and elegant. Mac users are a dedicated 
bunch, and the above comments are 
bound to bring some irate letters. But 
I’ll just have to confess I’m not an 
Apple person.
Commodore: The 64 and 128 models as 
well as the old Vic-20 all have connec­
tors at the back which you can program 
for your own input/output uses. Pro­
gramming is usually done in BASIC, 
with lots of peeks and pokes. There are 
also some function calls similar to those 
of CP/M or MS/DOS, contained in an 
area called the Kernel. A programmer’s 
reference manual is available to show 
you how to use these calls, but the trou­
ble is, some of them don’t work.

My most frustrating time with a Com­
modore 64 came when I had to make 
the thing work with a serial-driven tur­
tle robot. I had to use the LOGO lan­
guage, which is allegedly good for 
teaching; but it’s got to be one of the 
most miserable and confusing languages 
ever. The kernel’s serial routines 
wouldn’t work as the book said they 
would, so I had to write my own in ma­
chine code and then make them work 
with LOGO. Ugh!

Somebody must have had success with 
Commodores, because there are lots of 
amateur radio applications written for 
them - including a packet radio pro­
gram that doesn’t need an external ‘ter­
minal node controller’; the C-64 does 
the lot itself. Commodores are also 
particularly good for radio work, be­
cause they don’t radiate much RF noise. 
CP/M machines: The CP/M operating 
system standard covers many different 
computer systems. The earliest used a 
thing called an S-100 bus, which was a 
slot system similar to Apple’s and 
IBM's. Later, more business-oriented 
machines did away with the slots but 
still kept useful serial and parallel ports. 
Nowadays CP/M machines are no 
longer trendy, so you can pick them up 
for a song. If one comes your way, 
swallow your pride and grab it!

CP/M programming is very straight­
forward (if you’re familiar with MS- 
DOS, you’ll find it easy, because this 
was partly modelled on CP/M). There 
are several function calls which you can 
get at via Z-80 machine code, to do 
things like send a character to the 
screen or get an input from the key­
board or from the serial port. You sim­
ply put a character in a register, put the 
function number in another register,
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and call a subroutine at location 5. 
Presto! Character on screen. Basic, 
Turbo Pascal, C, and many other lan­
guages are available in CP/M and nowa­
days are very cheap. Professional results 
can be yours for peanuts.
Microbee: These come as either CP/M 
machines, or as cassette-based ROM 
machines. The ROM-based 'Bees are a 
bit past it now, but are still very useful 
for experimenting. They have BASIC 
built in, and you can get a machine­
code editor/assembler in a ROM. The 
’Bees have lots of yummy in-out capa­
bilities, including the connector on the 
back with every address, data, and con­
trol line on it.

Original Australian-made Bees are 
selling really cheaply now, and it’s even 
said to be possible to get one for noth­
ing if you get down on the floor and 
grovel enough. The maker, Microbcc 
Systems, went through a series of finan­
cial crises, and factory support for them 
is a bit shaky now. But they don’t use 
all that many special parts, so you can 
fix them yourself quite easily. All the 
technical information you need is freely 
available.

MS-DOS machines: MS-DOS is the 
common operating system found in IBM 
computers and their clones. As noted 

above it was modelled on CP/M, and 
works in much the same way. The 
■function call' technique is similar, ex­
cept that there are very many more of 
them. As mentioned previously, these 
computers have wide-open architecture, 
and what you can do with them is only 
limited by your skill and imagination.

The general MS-DOS family of ma­
chines grows ever fatter and more com­
plicated all the time, but this means that 
earlier models quickly become obsolete. 
This is great, because the early ones are 
the most docile and best for experi­
menting.

It is even possible to build up your 
own MS-DOS computer from scrapped 
components and circuit boards. I have 
seen these home-brew marvels with bits 
of wires hanging everywhere, scruffy old 
cases drilled full of holes, and key­
boards from elderly word processors. 
They look, in fact, much like the ama­
teur radio gear of past years, re-cycled 
from dud commercial gear or built from 
scratch. Is amateur computing becoming 
the new amateur radio? There you are, 
have a nice open can of worms...

In the third of these articles we'll fi­
nally look at laptop computers, those 
handy little tools that seem to be mov­
ing into every interesting area of com­
puting.

Forget 
our baby 

logger.
Unlike real babies, the DT 50 is cheap to 

run. Only 200 gA in low ower mode. Store up 
to 300,000 readings in a removeable memory 
card. You can forget it for over a year.

Whatever your data logging application, 
from ten channels to thousands, there is a 
Datataker model that will turn problems into 
child’s play.

Designed in Australia, used around the 
world. BMW (makers of toys for big boys) use 
Datataker. So do Mercedes Benz, GM, Ford 
and Volvo.

Data Electronics 46 Wadhurst Drive, Boronia 3155 
Tel (03) 8011277. Fax: (03) 800 3241.

READER INFO NO. 44

Basics of Microprocessors
Continued from page 149

00E0:56---------------
(low order byte of 
address)

00E1:02---------------
(high order byte of 
address)

The memory location $E0 has been la­
belled LOC. We assume that location 
$E0 and $E1 are loaded with $56 and 
$02 respectively. These locations are 
both in page zero.

In line 2 the Y-register is loaded with 
the required index — $33. When line 3 
is executed, the MPU reads the contents 
of $00E0, which contains the low order 
byte of the base address. It now auto­
matically goes to the next address loca­
tion after $00E0, namely $00E1, and 
reads its contents. This is the high order 
byte of the base address — $02. The 
base address is $0256. The complete ad­
dress of the operand, i.e., the address 
from which the accumulator is loaded in 
line 3, is determined by adding the con­
tents of the Y-register onto $0256. This 
gives $0289.

The accumulator is loaded with the 
contents of address location $0289. If a 
carry were generated when the index 

was added onto the low order byte, it 
would have been carried over into the 
high order byte.

This addressing mode is called post in­
dexed addressing since the index is 
added after the base address if formed.

Post indexed addressing has more flex­
ibility than indexed addressing. Unlike 
indexed addressing it specifies only the 
address in page zero that contains the 
base address. This is very useful in deal­
ing with a table or an array. All that is 
required is to place the starting address 
in the appropriate locations in page 
zero. The starting address requires two 
bytes with the low order byte being 
placed first.

Post indexed addressing unfortunately, 
requires a great deal of computer time: 
six cycles compared with the four re­
quired for zero page indexed addressing. 
In spite of this minor drawback, the 
additional flexibility available is excel­
lent. Entire arrays need not be moved 
nor are repeated versions of the same 
program required.

Index Indirect Addressing is similar to 
Indirect Indexed Addressing except for a 
few minor differences. Let us examine 

the program segment shown below to 
understand this addressing mode:

LOC EQU $02
LDX #$24
LDA (LOC, X)

It 

tt 

tt

0026 : EE
0027 : B0

The low order byte of the address of 
the operand is found by adding $24, the 
contents of the X-register, to $02 (LOC) 
to give $0026. Address location $0026 
contains $EE. This is the low order byte 
of the address of the operand. The high 
order byte is found at the next consecu­
tive address, i.e., at $0027, which con­
tains $B0. The address of the operand is 
$BOEE, and the accumulator is loaded 
from this address.

Unlike in post indexed addressing 
which we examined earlier, the addition 
of the contents of the X-register were 
carried out before the complete base ad­
dress was determined. For this reason, 
indexed indirect addressing is also re­
ferred to pre-indexed addressing. •
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EA Directory of suppliers
Which of our many advertisers is most likely to be able to sell you that special 
component, instrument, kit or tool? It’s not always easy to decide, because 
they can’t advertise all of their product lines each month. Also some are 
wholesalers and don’t sell to the public. The table below is published as a 
special service to EA reades, as a guide to the main products sold by our retail 
advertisers. For address information see the advertisements in this or other 
recent issues.

C PC boards and supplies G Reference books

Supplier State A B C D E F G
All Electronic Components 
Altronics
Acetronics
Dick Smith Electronics 
Electronic Brokers 
Electronic Component Shop 
Emona Instruments
Geoff Wood Electronics 
George Brown Group 
Jaycar Electronics 
Pre-Pak Electronics 
Preston Electronics 
RCS Radio
Rod Irving Electronics 
Scientific Devices 
Sheridan Electronics 
Tandy Electronics 
Wagner Electronics

Vic • • • • •
WA,NSW •••••••
NSW •
All •••••••
Vic •
Vic • • • • •
NSW •
NSW ••••••
All • • • •
Eastern •••••••
NSW • • •
Vic • • • • •
NSW •
Vic •••••••
Vic •
NSW • • • •
All • • • • •
NSW • • • •

KEY TO CODING 
A Kits & modules 
B Tools

D Components
E IC chips & semiconductors 
F Test & measuring instruments

Note that the above list is based on our understanding of the products sold by 
the firms concerned. If there are any errors or omissions, please let us know.

Electronics Australia Reader Services
"Electronics Australia" provides the following services: 
Subscriptions: All subscription enquiries should be directed to: 
Subscriptions Department. Federal Publishing Co. PO Box 227. 
Wuterloo 2017. Phone: (02) 693 6666
BACK ISSUES: Available only until stocks are exhausted. Price: 
$4.50
PHOTOSTAT COPIES: When back issues are exhausted.
photocopies of articles can be supplied. Price: $4.50 per project 
or $9 where a project spreads over several issues.
PCB PATTERNS: High contrast, actual size transparencies for 
printed circuit boards and front panels are available. Price: $5 for 
boards up lo 100 square centimetres; $10 for larger boards. Please 
specify positive or negative.
PROJECT QUERIES: Advice on projects is limited to postal 
correspondence only, and to projects less than five years old.

Back Issues ...............................................

Total price of magazines/photocopies. issues reg............................ x$4.50 $............
including postage and handling

Cheque" Money Order f ] Please tick box to indicate
method of payment
'Pit ase make payable to the Federal Publishing Company Pty Ltd

Mastercard American Express Visa I Bankcard 1 Tick Z
caro Expiry Date

Credit Card No (Unsigned Orders cannot be accepted)

NAME ................................................................................................

ADDRESS:................................................................................................

..........................................................................POSTCODE....................

Price: $5. Please note that we cannot undertake special research 
or advise on project modifications. Members of our technical staff 
are not available to discuss technical problems by telephone. 
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. 
PAYMENT: Must be negotiable in Australia and made payable to 
"Electronics Australia". Send cheque, money order or credit card 
number (American Express. Bankcard. Mastercard, or Visa 
Card), name and address (sec form). All prices include postage 
within Australia and to New Zealand.
ADDRESS: Send all correspondence to The Secretary. 
"Electronics Australia". PO Box 227, Waterloo. NSW 2(117. 
Please note that we are unable to supply back issues, photocopies 
or PCB artwork over the counter.

Photostat copies .......................................

ADVERTISING 
INDEX

Acetronics.........................................137
Alcatel Components............................53
Altronics.....................................118-121
Aust. Test & Measurement................. 91
Autodesk Australia............................144
AVO Electronics................................154
Capital Computers............................101
Circuit Works.......................................45
Data Electronics................................161
David Hall Electronics........................144
Dick Smith Electronics................... 63-69
EA subscriptions offer......................... 27
EEM Electronics................................137
Elmeasco............................ 116, ET112
Emona Instruments...........................125
Endeavour T ools...............................127
Federal Marketing (Books)....... 138-139
Geoff Wood Electronics................ ET114
Hewlett-Packard..........................26,157
Hitachi Sales Aust............................... 12
Hycal Instruments.............................137
Hy-Q International.............................144
Icom Australia..................... 20, ET113
Jaycar........................................102-105
JETRO................................................40
Kenelec.........................  41
Legendary Loudspeakers....................59
Maestro Distributors.................. 137,152
Macro Dynamics...............................143
Marconi Instruments.......................... IFC
NJS Electronics................................. IBC
Obiat................................  150
Peter Lacey Services........................122
Philips Components.... ....................... 24
Philips S&l.............. OBC
Priority Electronics .............................. 25
Procon Technology..... ..................... 135
Programmable Systems....................153
Prometheus Software........................127
Protel T echnology.............................155
Reader Service Coupon..................... 89
RCS Cadcentres........................ 53,153
RCS Radio....................  137
Rod Irving Electronics.....33-37,130-131
RVB Components.......................... ETI 5
SETEC................................................40
SME Systems....................................156
Stott's College...................................113
Tech-fast........................................... 117
Technical Imports..............................153
Tech Sales........................................127
T ransformer Rewinds........................137
Westinghouse Systems.....................156
Wireless Institute of Aust................... 136
Wireless Systems...........................16-17
Yamaha Music Australia........................9

This index is provided as an additional service. 
The publisher does not assume any liability for er­
rors or omissions.
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Find complete software commands and 
procedures in seconds with America’s 
#1 reference tool...MICROREF!
"FAR SUPERIOR to any other guide, cheat sheet, or the original documentation. Excellent guide 
for all users. Highly recommended” John C. Dvorak, PC Magazine ..

ESSENTIAL 
COMMANDS 

are organized into 
logical sections 

for easy reference.

FUNCTION KEY 
DIAGRAM 

identifies all 
function key 

assignments at
a glance.

Vertical function 
key overlay also 

included.

Default settings for future documents Shift F1
Create and use style sheets Alt F8
Change line format Shift F8 1

(Tabs, margins, spacing, hyphenation, alignment)
Change page format

Res

Shift F8
(Page length/numbers, top margin, header/footer)

Change document summary/defaults 
e other format settings 

■ uler. .
hyphenation prompt: 

tire wordWord wrap 
Insert a hyphe 

Reveal or hide codes

2

Shift F8 3
Shift F8 4
CtrlF3 1

.................... F1 
. arrow keys Esc 

AltF3

F2

TWO-SIDED 
PLASTIC design 
fits all keyboards, 

wipes clean.

INDEX TABS 
and logical 

organization 
assure fast 

access to
procedures.

GUIDELINES, 
illustrations, and 

examples aid 
learning and 

review.

STEP-BY-STEP 
outline of 

commands and 
procedures is
easy to follow.

SPIRAL BOUND 
pages lie flat, turn 

easily. Built-in 
easel, too.

At computer, software and 
bookstores everywhere 

or Order from: 
STEP UP SYSTEMS 

191-193 Bridge Rd. 
Richmond 3121 Victoria.
Phone 008-032-019 
tn Melbourne 427-0168 
Fax hq-428 8505

© 1989 Educational Systems. Inc.
3175 Commercial Ave., Northbrook, IL 60062

Using Format Code

NEW 
TEMPLATE 

DESIGN!

1 To reveal codes, pr _ y-w-w
2. If desired, type new te>n oMfe^te codes
3. When finished, press Alt F3

Search forward
Search backward
Replace forward

Specify text
Specify code

Begin search
Extended search forward

................. E2
Shift F2 

Alt F2 
text 

formatting key 
F2 

Home F2

Frrmrnt
Align on tab 
Bold 
Center 
Change font!

MICROREP 
PROGRAM TITLE

Quick Ref 
Guide

Keyboard 
Template

PC/MS-DOS 34.95 19.95
Lotus 1-2-3 34.95 19.95
WordPerfect 34.95 19.95
dBase III Plus 44.95 19.95
dBase IV 44.95 19.95
Word 34.95 19.95
Displaywrite 34.95 19.95
Wordstar 34.95 19.95

Templates ($19.95) are also available for;

Autocad 
Enable 
Excel 
FoxPro 
MS Works

Multimate 
Pagemaker 
Paradox 
Q&A 
QuattroPro

R:Base 
Supercalc5 
Symphony 
Wordstar 2000 
Write Your Own

Latest versions available

Hard hyphen (no break) Home -
Hard space Home 
Hyphen (allows break) 
Right align .

Spacebar

AltF6
Superscript character Ctrl F8 1 1
Subscript character
Underline.............

Ctrl F8

Delete an effect-See Using
Format Codes

1 2 
F8

Create a header/footer Shift F8 2
Number page in header/footer
End header/footer 

Create a footnote/endnote
End footnote/endnote

Script or news columns 
Draw with cursor 
Insert graphics figure

CtrIB
F7 

Ctrl F7
. F7 

. AHF7

is WF

Hr' ’
Define macro

Name macr 
or 1-8

Name temp 
macro 

End macro 
Execute macr

Fil

S
BicReveal Codes

Move Copy 
Block Options 

Indent L/R 

Indent Left

Mam Columns 
Print Options 

Exit

Goto DOS Shed 
Thesaurus 

Setup 
Cancel Undelete

Screen Options 
Reveal Codes 
Switch Doc

Replace
Search Backward 
Search Forward

ALT = A
SHIFT - S 

UNSHtFT - U

F8 
Font 
Style 

Format 
Underline

F6

Flush Right 
Center Text 

Bold

CtrlF3 2 
AltF9

Ftp
Define Macro
Start Macro

Retrieve
Save

F5

Marking Options 
Date Outline 

Ust Files

F9
Merge Sort

Graphics
Merge Codes
Merge Field

trstr

Paper size.
READER INFO NO. 45

i« ir
” -A! %ll jy ¿j

a- PressQ (leñero (Other»

set page format
G * 'WENT AND 

’ CENTER

paper) P 9e offset (for letterhead I n ter forent tvno-

headers,77 fooîer^fo^ "“mbering, 
WordPerfect will 7 ? a document

text on each page. US lhe amount of
NOTES.. dnlen'' Press

notes

letterhead pages t,erhead and non- 
, The paper types vr*i- .

ases VVordPer’ect

------ ersdef,n'tfon to match the

HYPHENATE

E°5m«ttiwcp^.s

guidelines

«>e and id'Ca'8 ,he

■orsor position You at the"®
•>"nat of a document"®6 lhe pa9e

Äsiss.'r-'""'
’■’■ibii
1 1 i i

47 lutanoCENTER 4Q «n
SPAC

Hargins indicate^“ ¿7a? W'd,h wi" 
°™ To change maxi ( L 0THEf> 

(ALL OTHERS® form fir Wld,h 
P^r£R proceri

ln a aS many as yot
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FLUKE AND PHILIPS - THE GLOBAL ALLIANCE IN TEST & MEASUREMENT

|FLUKE|
■■ ®

PHILIPS PHILIPS

The generator that rules the waves!

Choose from standard or usendefined
The new PM5138 function generator has 

performance that rules the waves from 0.1 mHz 
up to 10MHz. Giving you fast, simple control 
of every waveform you want to generate. 
Not just on any of the 7 standard waveforms, 
but also with a user-defined arbitrary function. 
/ wide choice of modulation modes is 
available for all functions - both standard and 
arbitrary.

Versatile waveform generation is just one 
way that the PM 5138 makes your work 
simpler. Operation is menu-driven, controlled 
by just a few fingertip pushbuttons. There's 
just a single, large rotary control for precise 
setting of numeric values, find the dear, 
backlit LCD panel gives you an instant, 
at-a-glance readout of all parameter settings.

The arbitrary function can be captured 

arbitrary functions 
from your test system by a digital storage 
oscilloscope, or mathematically defined on 
the PC. Either way, you can simply download 
it to the PM5138, and reproduce it at any 
time as a reference or test signa!

The PM 5138 is just one of a full range of 
function, pulse and signal generators from 
Philips and Huke - the global alliance in Test 
& Measurement.

rur tunner information please contact your local 
Philips Test & Measurement Organisation:

READER INFO No. 46

SYDNEY (02) 888 0416
MELBOURNE (03) 8813666
PERTH (09) 277 4199
WELLINGTON (04) 88 9788

BRISBANE (07) 844 0191
ADELAIDE (08) 348 2888
AUCKLAND (09) 89 4160


	Bose launches new ‘invisible’ music system for the home

	High-quality two-way speakers

	New Tannoy monitor speakers

	Ultra compact VHS-C camcorder from JVC

	TECHNICS' SL-PS70 MASHES ITS RIVALS

	CX-W700W

	Measurements

	Listening test

	by BARRIE SMITH

	HDTV thrust

	The papers

	Engineered for peace of mind.

	Special Cover Story:

	SBS wings spread

	Time delay system

	Selling UHF

	MICROLINE

	by PAUL SWART

	Tinkering in his blood

	Broad interests

	Music catalyst


	The high powered performer


	From sparks and arcs to solid state - part 1

	Skill plus good luck

	Age of wireless

	Trial and error

	Try it and see

	Structured noise

	Aerial, earth, tuning

	Admiralty Handbook

	Other approaches

	Here is the first of a series of segments designed to introduce the new shortwave radio listener to the joys of this pastime, and help them in becoming active.

	Frequency usage

	HCJB makes changes


	New communications receivers:


	Icom's IC-R1 & R100 'mighty midgets'

	The IC-R1

	The IC-R100

	The AH-7000 discone

	Congress relaxes anti-trust laws

	Motorola to drug test workforce

	H-P and Hughes to make workstations

	Minolta to sell

	Polaroid camera

	New Commodore Amiga computer

	Apple changes profit program

	AMD cuts jobs

	Japan now top chip equipment maker

	Motorola announces ‘global’ phones

	Toyota to use US chips

	First DAT recorders sell out

	Search for new Sematech chief

	WISHMAKER II

	PROTOTYPE DESIGN STATION

	we’re OVERSTOCKED so these items must go!

	SPECIAL!

	The Largest Australian Electronics Retailer!

	Fancy audio cables: more letters, and the results of our listening tests

	Our test results


	ETI Construction Project:

	The bare bones

	Component notes

	Design procedure

	Regulation

	Results



	Keeping tabs on the UV bogey

	Background

	On test

	Summary

	Jack Middlehurst wraps up radio receivers with coverage of automatic gain control circuitry, then looks at circuit blocks which employ two or more active devices.

	Blocks using two or more active devices

	The cascode wide range voltage amplifier

	PNP-NPN voltage amplifier

	The long-tailed pair

	Across

	SOLUTION FOR SEPTEMBER

	Down

	by ROB EVANS

	Circuit description

	Construction

	Final checks

	PARTS LIST

	""	\nÖLAR POWERED CALCULATOR

	EUROPEAN STYLE 101 KEY KEYBOARD

	Alligator clip pack

	All this for $5.00

	That’s only 250 ea

	^Personal Databank/Calculator

	EZ hook clip pack

	Usually $1.50 each

	Crazy at only $7.95 pk.

	/Tax-Phone Modem Line Protector

	/TRANSFORMER MADNESS!!

	) /Probe Type Digital Multimeter

	ZHave you ever seen

	31/2 Digits - Manual or Auto Range with Logic Probe

	‘C’ and ‘D’ size NiCads so cheap?

	‘C’ size

	Only $6.50

	‘D’ size

	Only $6.95

	Pro Series II High Performance Stereo Preamp.

	STUDIO 200 HI Fl PREAMP

	RADFAX DECODER

	AUTOMATIC NiCad CHARGER

	<Ni Cad DISCHARGER

	by JEFF MONEGAL and PETER PHILLIPS

	How it works

	Construction

	Does it conform with noise pollution laws?

	Clicks, pops & hum

	by JEFF MONEGAL and PETER PHILLIPS

	Temperature probe

	Parts list for temperature probe

	Parts list for negative rail generator.

	Negative rail generator

	Full range of Fluke/Philips Accessories.

	Out on the water, up in the roof and peering inside a power tranny...

	Nasty intermittent

	ENDEAVOUR TOOLS PTY. LTD.

	Ph: (03) 562 8266 Fax: (03) 562 8363



	OSCILLOSCOPE SALE

	Microwave CW transistor

	64Kbit co-directional interface

	SM wideband directional couplers

	200MHz CMOS RAMDAC

	Infrared remote control transmitter

	Low on-resistance power MOSFET

	‘Super I/O’ chip for PC’s

	V 008 33 5757.

	20 MEG HARD DISK WITHOUT

	40 MEG HARD DISK 28ms ACCESS WITH IDE/FDD



	The ancestors of today’s batteries

	Polarisation problem

	Grove’s cell

	Bichromate cell

	Daniell’s cell

	Telegraph power

	A TRIP BACK IN TIME!

	Edison’s battery

	Leclanche at last

	Phone: (03) 8075660

	Fax:	(03) 5620503

	FOR SALE

	HYCAL INSTRUMENTS

	KIT REPAIRS!!

	EEM ELECTRONICS

	(03) 401-1393

	WANTED




	BOOK SHOP

	Information centre

	Wrong! Wrong! Wrong!

	NOTES & ERRATA

	VIDEO FRAME GRABBER: FURTHER NOTES

	DAVID HALL ELECTRONICS

	□utters S6.95 ea

	FULL RANGE OF ALTRONIC AND TALKING ELECTRONICS KITS INCLUDING FM BUGS



	Computer hardware review:

	In this final part of his five-part series, Elmo Jantz looks at basic arithmetic operations and indexed addressing modes.



	THE BASICS OF

	MICROPROCESSORS

	Addition

	Subtraction

	Indexed addressing

	Hand held printers

	$6 million H-K order for AST

	Multi-function communications tester

	Video image capture using PC

	Mouse driver for digitiser

	(PCS) (03) 794 0123 FAX: (03) 794 5530 5/234 FRANKSTON RD, DANDENONG

	14" colour LCD PC

	Third generation laser from HP

	4MB 3.5 diskettes

	Low cost XT upgrade

	PC SOFTWARE

	Filter designer for PSpice

	Video from

	VGA graphics

	Autodesk wins big defence contract

	by TOM MOFFAT

	Input & output

	Serial ports

	The ‘slot’

	Which computers?


	Find complete software commands and procedures in seconds with America’s #1 reference tool...MICROREF!

	|FLUKE|




