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ICOM 

o ne of the largest selling and most popular UHF CRS handheld 

transceivers in Australia is also one of the 

smallest. The powerful Icom IC-400 is 

packed with features including 5 watt output, 

12 memory channels for quick selection, scan 

operation, power save, plus the most 

comprehensive accessory system available. 

Count on us! 

monitor a priority channel (or channels) 

every five seconds while listening to another 

channel. 

Other outstanding features include: 

Power Save, which automatically conserves 

power during standby conditions; Night 

Display Light; Dial Lock and Time Out Timer 

for prevention of accidental continuous 

Icom Challenge the 
Belief that Everything 

Big is Better 

More Powerful Performance. 

To ensure effective performance, the IC-40G 

incorporates high sensitivity and full 5 watt 

output power. A Full Scan function 

repeatedly searches all 40 operating channels 

to find your desired channel immediately. 

And Memory Scan can sequentially search 

12 memory channels, and skip 

unwanted channels. 

The Best Things in Life 

Come In Small Packages 

Another function on the compact IC-40G is 

Dual Watch. This operation allows you to 

transmission. Built rugged and encased in a 

tough, splash and dust resistant membrane 

cover, the IC-400 is ideal for professionals, 

enthusiasts and all outdoor applications. 

A wide variety of options are also available 

including speaker-microphones, headset, 

battery packs, carrying cases, base charger, 

power adaptor and an advanced 5-Tone 

Selective Calling System can be easily 

installed at your Icom dealer. 

For further information call free on (008) 338 915 
or write to Reply Paid 1009 (corn Australia Pty Ltd 
P. O. Box 1162 Windsor Victoria 3181 
Telephone (03) 529 7582 A.C.N. 006 092 575 LL Brown d Assoc 3790 
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The great 1991 review 
of audio cassette tapes 

Confused by all of those tape brands 
and formulations? This month Louis 
Challis has carried out a marathon 
review of 19 different kinds of cas-
sette tape, putting them through 
their paces in his lab, so we could 
offer you some objective advice on 
choosing the best one for your par-
ticular needs. (See page 10) 

Our evolving telecomms 

Digital trunking, packet switching 
and ISDN are all part of changes 
under way in our telecommunication 
networks. Changes that will provide 
many new services and facilities, as 
Robert Owen explains. (Seepage 28) 

On the cover 

Rather than simply show you a 
straight picture of Rob Evans' new 
Karaoke adaptor, we asked Federal 
copyperson Andrianna Apostol to 
demonstrate the kind of fun it can 
provide. She succeeded rather well, 
don't you think? 
(Picture by Kevin Ling) 
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LETTERS To 
THE EDITOR I.:: 
Old magazines 
I have some old copies of Electronics 

Australia which I would like to give away 
(free) to any of your readers who would 
find them useful. 
I have to clean out a lot of stuff at home 

and sadly, my collection of EA dating 
through the eighties (perhaps some late 
seventies) must go. The wealth of infor-
mation in them is too good to just dump. 
My phone number is (02) 624 2634. 
L.J. Anderson, 
Seven Hills, NSW. 

Amateur radio 
Reference the editorial footnote to my 

letter in July EA. If the title Amateur 
Radiocommunications Service is preten-
tious and 'off putting' how about these: 
Inshore Boating Radiotelephone Service, 
Aeronautical Mobile Radiocommunica-
tion Service, International Maritime 
Mobile Radiocommunication Service and 
so on? 
Perhaps the International Telecom-

munications Union will consider your 
suggestions for less pretentious titles. 

If we use amateur society journals and 
periodicals and 'on air' chatter as perfor-
mance indicators, radio amateurs do seem 
to be doing 'less and less of the original 
experimentation.' Radio experimentation 
is, however, more popular than ever and 
carried out with much more technical 
competence than previously. 

The 'visible' amateurs are the majority 
— remember that representative or-
ganisations attract less than 50% of prac-
tising amateurs; the proportion in 
Australia is 41% and decreasing. 
Lindsay Lawless, 
Lakes Entrance, WC. 

Comment: A number of your colleagues 
have written in making the same point 
about ¡TU terms and definitions, Lindsay. 
Fair enough — but do amateurs neces-
sarily have to use the strict ¡TU label to 
describe themselves and their activities? 
A little less formality may attract a few 
more interested youngsters! 

Trunked radio comms 
With reference to the 'Comms Trunk-

lag Security Risk' item in your June News 
Highlights, it's no wonder the spokesper-
son wishes to remain anonymous — the 

comments are unfounded and simply not 
true. 
Motorola Australia operates the Trunk-

ing Systems at nearly all major airports in 
this country, with some systems co-lo-
cated, with others installed remotely. 
The Smartnet Tninking Systems 

employed have been specially designed to 
meet the stringent operational require-
ments of Emergency Services whether 
that be 'SWAT' teams, fire staff or simple 
ground crew usage around the airport. 
The systems are provided with high 

levels of redundancy and are dramati-
cally less susceptible to `jamming' as 
compared to the older 'conventional' 
two-way systems. 

Significantly, they do not suffer the in-
termodulation distortion which could be 
caused by the use of multiple uncoor-
dinated Repeaters/Base Stations in the 
event of a major crisis. 
Motorola has hundreds of such systems 

in operation through the world, many of 
which have been used (unfortunately) in 
real crisis scenarios. 
Thanks to the massive developments in 

microprocessor technology, trunking is 
now firmly part of radio comm-
unications' future. 
Martin P. Cahill, 
Marketing Manager, 
Motorola Communications, 
Springvale, WC 

Hi-tech woes 
In the July issue, Laurie Larsen and 

Tom Moffat presented divergent views on 
what is ailing Australian 'high-tech'. 
While Laurie Larsen questioned the 

wisdom of our government, Tom Moffat 
argued that it is up to the individual to 
make a go of it, and that we shouldn't 
rely on government for handouts, or 
even direction. 
I think he missed the point, that not 

only is the government not helping, it 
seems to be deliberately dismantling our 
local industries. 
Our government is hell-bent on `levell-

ing the playing field' by removing tariffs, 
but we can only have a 'level playing 
field' if all our competitors also drop their 
policies of government intervention. 
I don't know of any major 'developed' 

country which does not have import 
duties, taxes, bounties, subsidies and 

4 ELECTRONICS Australia, November 1991 



other schemes for supporting their in-
digenous industries. So it's clearly 
crazy for Australia to try it unilaterally. 
Even if we overcame that obstacle, to 

compete with the Asian manufacturers, 
we would have to install billions of dol-
lars of highly automated plant, cut 
wages to $2.50 an hour, and work 60 
hours a week. 
Are we prepared to accept that, just so 

we can buy a second colour TV to watch 
on our two weeks a year holidays? 
Another thing the government did to 

destroy Australian industry was raising 
interest rates. 
The result of this policy was that bor-

rowing to finance research or manufactur-
ing became nearly impossible. Who in 
their right mind would lend money to a 
manufacturer, at considerable risk, when 
they could put their money in the bank 
and get 18 or more percent with no risk? 
Tom Moffatt did have an answer to this 

— don't get into debt. This is of course, 
sound advice, but unfortunately not 
everyone is lucky enough to have a work-
ing spouse to support them in lean times. 

Suppose Tom's wife works for a com-
pany that is being hit hard by the reces-
sion, and they say to her, sorry, we can't 
employ you for the time being without 
going into debt. Would he advise them to 
fire his breadwinner and stay out of debt? 
I may not be a financial whiz, but I 

can't for the left of me see why, when too 
many imports are sending the country 
broke, the appropriate action is to lower 
tariffs and increase interest rates. 
Does it require a genius to see that 

this would increase imports, destroy 
local manufacturing, and direct all 
profit making into non productive 
paper shuffling? 

Lest it appear that I think the govern-
ment is totally hopeless, I should add that 
there are some worthwhile initiatives, 
such as Export Market Development 
Grants and Research and Development 
grants which helped launch my company, 
Fairlight Instruments, onto the world 
stage 10 years ago. 

Devaluation of the Australian dollar 
has also been helpful to Australian in-
dustry, although it needs to go lower 
still. The problem is that making imports 
more expensive is not electorally popular 
in the short term as it makes 'luxuries' 
more expensive. 
But my view is that although it would 

not be a disaster if we had to pay more for 
our VCRs and washing machines, it 
would be a disaster if we found ourselves 
without a source of basic components. 

Peter Vogel, 
Right Hemisphere Pty Ltd, 
Faulconbridge, NSW. 

EDITORIAL 
VIEWPOINT 

Australia's electronics future: 
Hypothetical or actual? 

At this year's IREECON '91 convention, held a few weeks ago in Sydney, the 
Institution of Radio and Electronics Engineers held a seminar in the 
'Hypothetical' format popularised by well-known barrister and TV personality 
Geoffrey Robertson. The moderator in this case was John Leaney, a senior lec-
turer in computer systems engineering at the University of Technology, and the 
panel consisted of leading engineers, scientists, academics, chief executives, en-
gineering managers, a commercial banker — and surprisingly, yours truly (I'm 
still not sure why!). 
Our topic was 'Australia, the clever country? — What if all the engineers 

died?', and Mr Leaney set the scene in the year 2001, when Australia had virtually 
closed down its design and manufacturing industry, and the few electronics en-
gineers still employed were involved mainly in converting the power supplies of 
imported equipment for use by the military. It made for a lively and entertaining 
discussion — particularly when we went on to consider the fortunes of local en-
gineer 'Abel Peter', who had developed a revolutionary 'biological 
supercomputer', and was attempting to defy the odds by manufacturing it in 
Australia. 
The IREE and Telecom Australia (who sponsored the Hypothetical) are to be 

congratulated for their initiative in promoting this type of discussion, which just 
might play a part in ensuring that the future scenario we considered will never 
actually take place. 

All the same, the discussion made clear a number of points which I personally 
found rather sobering. One of these is that engineering in general, and electronics 
in particular, are obviously still seen by many people as dull and boring — despite 
the fact that many of us working in the field know that it can be challenging, inter-
esting and intensely satisfying. Obviously we electronics people need to do a 
much better job of selling the positive aspects of our vocation... 
What also emerged is that many of today's managers and financiers really don't 

see much point in attempting to manufacture electronics gear in Australia. Sup-
posedly our domestic market is too small, and it's too expensive to ship the final 
products overseas -- to where the real markets are. Not only that, but since the 
necessary components, manufacturing plant and investment capital all have to be 
imported from overseas anyway, why not arrange for the manufacturing to be 
done offshore in the first place, and save all the hassle and expense? 
No doubt this argument sounds like hard-nosed logic to the managers and bean 

counters, but I couldn't help wonder where countries like Taiwan would be today, 
if they had followed this policy of defeatism. 

It was also fairly clear from the discussion that many people see an engineering 
career of little value in itself, and largely a 'stepping stone' to management. Hence 
the pressure on our engineering schools, to squeeze more management training 
into their already o‘erloaded engineering courses. A pretty crazy idea, surely — 
what arc all those managers going to manage? 
I could go on. There were lots of other points raised, all very relevant to the 

future of Australia's industry. But what do YOU think about this important sub-
ject? Write in, or fax me your opinions and suggestions. I'd like us ALL to give it 
the thought and discussion it deserves. 

Jim Rowe 

ELECTRONICS Australia, November 1991 5 



What's New in 

VIDEO and AUDIO egir 
Ultra Compact Hi8 
camcorder from Sony 
Sony has announced the CCD-TR705 

which combines the high resolution of 
the Hi8 video system with the ultra-com-
pact form of the Handycam Traveller 
series, to create a camcorder that offers 
the highest quality in video recording. 
When first introduced, the Sony TR 

series of Handycam camcorders opened 
up new possibilities for video recording 
in a compact, easy-to-use format. The 
CCD-TR705 is the same size as other 
camcorders in the TR series, and 
weighs just 790g (without battery). 
However, the new model uses the tech-
nology of the Hi8 system to give en-
hanced horizontal resolution and 
superior signal to noise ration. 
The high resolution of over 400 lines 

offered by the Hi8 system brings 
precision and clarity to the recorded 
image. The TR705 also incorporates a 
CCD (charge coupled device), which in 
the PAL system allows detail at the 
remarkable level of 470,000 pixels 
(440,000 pixels effective). 
Thanks to the newly developed 'Cats 

Eye' CCD, the Hi8 Traveller is also able 
to shoot under almost all light conditions, 
even with light levels as low as 2 lux 
(roughly equivalent to a small candle). 
The improved auto focus function of 

the CCD-TR705 makes it possible to fol-
low the subject around during shooting 
and yet remain constantly in focus. The 
CCD-TR705 has a wide focusing range; 
objects as close as lcm from the lens 
right up to infinity are ocused accurately, 
rapidly and smoothly. 
The CCD-TR705 comes with a num-

ber of special features that allow creative 
video recording, including an advanced 
8x zoom lens. 
The Digital Superimposer with scroll 

and reverse features allows captions or 
illustrations to be inserted, either while 
shooting or during playback, to give a 
professional look to video production. 
With the Digital Superimposer, colour 
can be added and there is a choice of 
eight colours available in the palette. 

Another creative effect possible with 
the Hi8 Traveller is offered by its vari-
able digital shutter. The shutter speed of 

up to 1/10,000 second can be selected, 
allowing fine detail of fast action to be 
captured without blur. 
To go with the CCD-TR705, Sony has 

also developed an affordable yet surpris-
ingly advanced home editing system. 
Called the 'Family Studio', the system 
now comprises three separate units; the 
XV-T335F Video Sketch Titler, the 
RM-E33F Video Edit Controller and 
the XV-A33F Video Sound Effector. 
Used either separately or in combina-
tion, these units offer a host of near-
professional effects to add lasting 
excitement to any home video. 
Once connected to a camcorder and 

video deck, the easy to use modules 
allow home video makers to compile 
custom titles, edit out unwanted scenes 
and add great special sound effects. 
The RM-E33F Editing Controller lets 

users simply edit out unwanted scenes in 
the One-cut Edit Mode. After pressing 
the Tape Playback button, users can edit 
easily, by selecting scenes with a touch 
of the Start Here and Stop Here but-
tons. Advanced features allow both 
real-time and programmed editing of 
up to four scenes. 
The XV-T33F Video Titler lets you 

superimpose handwritten letters and 
drawings when editing your home 
video tapes. 
Other versatile features are the 115 dif-

ferent pre-programmed illustrations 
which are instantly accessible, as well as 
standard type fonts in two sizes and six 
styles. Special wipe and superimpose 
features are available and overall opera-
tion is as simple as drawing with a pencil 
and paper. The palette has 13 standard 
colours and 20 changing 'rainbow' 
colour combinations, to add even more 
existing visual drama. 
The XV-A33F Video Sound Effector 

allows mixing-in of prerecorded music 
from tapes, CDs or records and the dub-
bing of 'live' narration from the supplied 
microphone. 
This unit also has 14 different sound 

effects, available at the touch of a button. 
Even more, a simulated stereo effect adds 
depth to monaural recordings and there is 
a fader for both video and audio tracks. 

All three units are equipped with S-ter-
minals for enhanced picture quality, and 
are designed for easy connection and use. 
The CCD-TR705 camcorder is priced 

at around $2999, while the editing 
modules are priced at around $499 each. 
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Five hour video 
tapes from BASF 

BASF has released its world-first 
`Extra Quality' E300 five hour videotape 
in Australia. 
At 70% longer than the popular three 

hour cassette, the E300 allows up to three 
feature length movies to be recorded on a 
single cassette. On VCRs equipped with 
Long Play mode, with E300 will record 
for 10 hours. 
The Australian release follows exten-

sive testing of the new length in the 
Austrian market, during which the E300 
apparently proved itself technically and 
found favour with consumers. More than 
half the Austrian tape buyers tried the 
E300 and 86% of those buyers made a 
repeat purchase. 
E300 uses a combination of special 

tear resistant polyester film, super-fine 
chromium dioxide with six billion colour 
particles per square millimetre, and a 
special back-coating to ensure smooth 
tape travel. 
BASF has also developed special 

stainless steel rollers which are designed 
to guarantee the mechanical reliability 
of the cassette, a critical factor in long 
play cassettes. 

Camcorder batteries 
from Eveready 
Eveready Australia has expanded into 

the fast growing camcorder battery 
market, with a new range of rechargeable 
video camera batteries. The range, con-

sisting of 13 models, is designed to fit 
most brands of camcorders and video 
lights and all batteries come with a one-
year guarantee. According to Eveready, 
the new batteries offer the high quality of 
the Energizer brand at attractive and 
competitive prices. 
Marketing Director for Eveready, Mr 

David Dalton, said that pricing was a key 
factor in Eveready's strategy to enter this 
relatively new market. 
"Up until recently, the camcorder bat-

tery market has been dominated by the 
manufacturers' own brands. We are offer-
ing a high quality independent range 
suitable for most manufacturers' 
products," he said. 

VHS-C camcorder has 
colour viewfinder 
Panasonic's new G3 VHS-C camera 

follows the success of its G1 and G2 

Sanyo's compact CD system 
Sanyo's `Premier Collection' MCD-

Z300F is a fully remote-controlled port-
able system with CD player and 100 
watts (PMPO) power output. 

It has an FM Stereo/AM digital radio, 
programmable CD player, twin auto-
reverse tape decks with computerised 
recording, and a Sassunuund' speaker 
system which is claimed to produce 

cameras, and like them, offers 8x power 
zoon, a minimum illumination of 3-lux, 
variable high speed shutter (up to 
1/1,4000th sec) and digital AI auto focus. 
But the newly-developed 1" colour 

LCD screen on the G3 also enables users 
to watch full colour scenes through the 
viewfinder during and after recording. 
So now users can check the subject and 

the picture condition, including the titles, 
all in colour. 
The G3's viewfind picture size is effec-

tively doubled when the new AV wide-
scope (supplied as standard) is attached 
to the EVE 
With a built-in audio amplifier and 

speaker, users can also hear the sound 
recorded with the picture during 
playback. The effect is similar to that of 
watching a small, personal TV. 
Another useful feature is the built-in 

auto light, first introduced in the NV-G2. 

deep, smooth bass, even at low listen-
ing levels. 

'Surround sound'circuitry creates a 
feeling of being in the centre of the sound 
which is produced by the large capacity 
detachable three way speakers. Sanyo's 
MCD-Z300F is available at a recom-
mended retail price of $999 from 
selected electrical retailers and depart-
ment stores. 
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VIDEO égf AUDIO 
Camcorder batteries 
from Eveready 
Eveready Australia has expanded into 

the fast-growing camcorder battery 
market, with a new range of rechargeable 
video camera batteries. 
The range consisting of 13 models, is 

designed to fit most brands of camcor-
ders and video lights and all batteries 
come with a one-year guarantee. 
According to Eveready, the new bat-

teries offer the high quality of the Ener-
gizer brand at attractive and competitive 
prices. 
Marketing Director for Eveready, Mr 

David Dalton, said that pricing was a key 
factor in Eveready's strategy to enter this 
relatively new market. 
"Up until recently, the camcorder bat-

tery market has been dominated by the 
manufacturers' own brands. We are offer-
ing a high quality independent range 
suitable for most manufacturers' 
products," he said. 

Akai 68cm CTV 
has stereo amp 
Akai has introduced the CTK-280 

68cm CTV, which boasts an inbuilt 
stereo audio amplifier and speakers, al-
though its receiver section is only mono. 
For full high fidelity stereo realisation 

the CTK-280 requires a hi-fi stereo VCR 
to supply the stereo signal, but its internal 
mono tuner and stereo amplifier will pro-
vide high fidelity mono sound without a 
VCR. 

Since many home viewers already own 
a stereo VCR, Akai believes this design 
concept saves the viewer considerable 
expense as the major cost factor in a 
stereo C'FV is the stereo tuner. 
The CTK-280 also boasts Akai's FST 

(Flatter Squarer Technology) which 
enables viewers a less distorted picture 
and a wider viewing angle. 
The CTK-280 comes complete with a 

27 button infra-red remote control. It has 
a recommended retail price of $ 1399 and 
is covered by a twelve month warranty. 

Stereo sampler 
for MIDI systems 

Akai's S1100 stereo MIDI digital 
sampler is said to be the most powerful 
and cost effective digital sampling sys-
tem available. The S1100 is able to func-
tion as a stand-alone digital audio 
production tool and is suited to a variety 
of applications in recordingeroadcast, 
audio/visual and live performance. 
The S1100 features a powerful Digital 

New Yamaha receivers 
offer 'Total Purity' 

Yamaha has introduced the first two of 
what it says is a new line of more musical 
AM/FM stereo receivers. Designated 
RX-750, with a suggested retail price of 
$899, and RX-550 with a suggested retail 
of $699, the models employ new technol-
ogy and innovative approaches to deliver 
a more transparent, musical, and 'pure 
audio' sound than the company's pre-
vious receivers at these price points. 
The RX-750 delivers 80 watts per 

channel into 8-ohms and has a pre-main 
amplifier coupler, while the RX-550 
delivers 60 watts and has no coupler. 
Both receivers incorporate Yamaha's 
ToP-ART circuitry. ToP-ART, which 

stands for 'Total Purity - Audio 
Reproduction Technology,' is not a single 
new circuit or feature, but an overall 
design and engineering approach to the 
new receivers. Very large power trans-
formers, 2mm diameter circuit board ca-
bling, block capacitors, film cap-
acitors/audio electrolytic capacitors, 
audio anti-magnetic resistors, and ce-
ment emitter resistors are among the su-
perior grade of components that make up 
new units. 
The receivers also maintain a sym-

metrical left/right design to minimise in-
terference. Inputs and outputs are 
symmetrically arranged and use short, 
straight signal transmission paths. 
Processing paths are also kept to the 
shortest possible lengths. 

Signal Processor (DSP) to provide a wide 
range of sonic effects including rever-
beration, chorus, flanging, pitch shifting 
and delay, and includes an built-in 
SMPTE timecode reader/generator with 
cue list programming. 
The SMPTE capability permits 

synchronisation of the S1100 with any 
timecode source, without the need for an 
external synchroniser. 
Features of the S1100 include: 16-bit 

linear sampling at 44.1/22.05kHz, 16 
voices, true phase locked stereo record-
ing, a built-in SCSI port for fast storage 
and loading of data to an external hard 

disk or magneto-optical disk. AES/EBU 
digital output, and 2MB of standard 
memory expandible to 32MB. 
Up to 200 samples and 100 programs 

may be stored within the S1100. Akai 
offers an extensive library of digital 
samples for use with the S1100 and the 
entire range of Akai S1000 series digital 
samplers. 
The S1100 can also access any of the 

many libraries available for the S900 and 
S950 samplers. 
Akai professional audio products are 

available in NSW from The P.A. People, 
phone (02) 642 5344. 

8 ELECTRONICS Australia, November 1991 



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

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. 

MM EM 
ACOUSTIC SUPER WOOFER riiTAL AUDIO 

'il`e5,41.'eeffni-, • 

CX-W700W 
Portable 4 Band Radio/Stereo Double CassetteRecorder/ 

CD Player with 3D Super Woofer 

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. 

• 200W (PMPO) audio output 
• New 3D Acoustic Super 
Woofer system • Two full-
range I2cm speakers • Surround 
sound system • Three-band 
graphic equalizer CD Player:. 
32- program random memory • LCD 
track number display • CD Play 
/Rec.Synchro Cassette Decks: • Auto 
Reverse (on Tape I ) • High-speed 
dubbing • AutoStop & Nor/CIO' tape 
selector (on Tàpe 2) • Mic mixing with 
volume control. 

HITACHI 
Victoria: (03) 5558722 New South Wales (02) 6663088 Queensland: (07)260 1344 South lustralia: (08)347 1234 Western Australia: (09)277 9955 Tasmania: (002)72 5651 

Ad.dam Design 4491 

READER INFO NO. 2 



Video & Audio: The Challis Report 

A REVIEW OF CURRENT 
CASSETTE TAPES 
Which compact cassette tape is the best choice, for various cassette machines and kinds of audio 
recording? The range available can be bewildering, even from a single manufacturer. This month 
we asked Louis Challis to test a representative selection from the many brands and formulations 
currently available, and use these to come up with a few objective recommendations for the 1991 
tape buyer... 

Following last month's review of the 
new Pioneer CT-93 Cassette Deck, 
many of you may well have a different 
perspective on the capabilities and 
merits of compact cassette recorders — 
particularly as the CT-93 offers features 
which almost seem too good to be 
true. 
To my mind, the most exciting fea-

ture of the CT-93 is its ability to make 
poor recording tapes good, and good 
recording tapes even better. It is this 
optimisation characteristic which al-

though currently an exception, I 
forecast will soon become the norm. 
Worldwide sales of blank compact 

cassette tapes now constitute a truly 
prodigious market. Although you may 
not have realised it, the bulk of that 
market is firmly held by a small and 
select band of manufacturers who have 
devoted considerable time, effort and 
resources to manufacturing magnetic 
tape and related products. 
Although nobody publishes precise 

figures on the value of the products 

- 
---_-_--

//(  

sold worldwide, or even the value of 
those imported into Australia, I would 
conservatively estimate that the annual 
sales are somewhere in the order of $1 
billion for just blank compact cassettes. 
With a market as large as that, with 

at least 30 major brands being 
manufactured and at least 200 different 
types of formulations of tape available, 
intending purchasers can be forgiven 
for displaying some reticence, or con-
fusion when faced with the unenviable 
task of selecting the best tape for your 

Here are seven of the type I tapes tested. A sample of the Fuji DRI90 tape was not available when the picture was taken. 
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And here are all eight of the type II tapes tested. 

compact cassette recorder. Now each 
of us has faced the vexing problem of 
selecting which compact cassette tape 
to buy in the local store - in which 
there are generally numerous shelves 
stacked with at least 10 or more dif-
ferent brands, from the three basic 
types of tape (Type I, Type II and Type 
IV). 

In some of the larger shops there may 
possibly be as many as 60 or more 
variants from which to select. 
How could you possibl know 

whether Brand X's more expensive 

Parameter Hitachi 
DL90 

Record/Replay 10Hz-17kHz 
Frequency 
response @ -10VU 

Philips 
FS-90 

10Hz-17.5kHz 

3% 3rd Harmonic 7.5 +8.0 
Distortion Level 

Dynamic Range 
A-Weighted 
Unweighted 

Compression 
Level @ 10dB 

High Frequency 
Non-Uniformity 

Prices Quoted 

57 58.5 
51.5 52.5 

9.0 9.0 

•••• 

$8.99 $3.45 
(3pack) 

tape is technically superior or offers 
better value for money than Brand X's 
cheaper tape, or whether Super X Type 
I tape is really all that much better than 
the Standard X Type I tape marketed by 
the same manufacturer? 

This decision of course, is without 
even taking into account the Brand Y 
or Brand Z tapes, all of which you will 
find feature beautiful coloured, or even 
shiny gold and silver packaging which 
literally screams out to be bought in six 
(6) packs from the shelf below. 

If you're confused by some of the 

Table 1 
Comparison of Type I Tapes 

TEAC 
CDX90 

10Hz-17.5kHz 

+7.0 

TDK TDK 
AR100 D90 

10Hz-17kHz 10Hz-17.5kHz 

+9A +8.0 

54 59.5 
49.5 53.5 

8.8 9.4 

•• 

57 
52 

9.2 

•••• •••• 

$1.39 $5.95/ $3.95/ 
$6.95 $4.35 

'variations on a theme' developed by 
some of the manufacturers, (i.e., six 
different variants of Type I tape 
marketed by TDK for example), then I 
must quietly acknowledge that I too 
am often confused. 
The only difference between our 

respective positions is that I am able to 
allay my confusion by conducting 
laboratory tests to clarify some (but not 
necessarily all) of the complex issues 
involved, in what is fast becoming a 
merchandising nightmare for both the 
seller and the purchaser. 

Fuji 
DRI90 

10Hz-19kHz 

+8.5 

59 
53 

9.4 

TDK 
AD90 

10Hz-19kHz 

TDK 
ARX-90 

10hz-20kHz 

+9.5 +8.0 

59.5 59.5 
53 53 

9.3 9.1 

••• ••• 

$2.95 $4.45/ $6.45/ 
$5.95 $6.95 
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The Challis Report 

In the type IV category, only three different formulations were submitted for testing. 

When EA's Editor suggested that it 
was time we conducted a tape review 
again, my response was " But it's only a 
couple of years since we did the last 
one!" 
Of course when I came to check my 

files, I was a trifle perplexed to find 
that that couple of years was five, and 
of course five years is a considerable 
time in an industry that is progressing 
as fast as the magnetic tape industry. 
The Editor's first approach was that 

we should test just one type, and my 
suggestion was that we should test 
Type II tapes. 

Parameter BASF 
Chrome 
Extra II 

Record/Replay 10Hz-13kHz 
Frequency 
Response @ -10VU 

3% 3rd Harmonic 9.5 
Distortion level 

Dynamic Range 
A-weighted 66.5 
Unweighted 55.5 

Compression 
Level @ 10dB 

High Frequency 
Non- Uniformity 

9.3 

BASF 
Chrome 
Maxima II 

10Hz-15kHz 

This is my favourite tape, because 
the maximum output levels (MOL) 
figures for thii type have generally 
been 2dB or better on Type II tapes 
than on Type I. 

But as soon as the tapes began arriv-
ing from the various suppliers, we 
rediscovered the truth of the old axiom 
Men plan, but God decides. What we 
ended up with was not just Type II 
tapes, but a mixed bag of Type I, Type 
II and Type IV. 
This forced us to replan our ap-

proach, and ir doing so we realised 
that the prime function of such a 

Table 2 
Comparison of Type II Tapes 

Denon Fuji Maxwell 
HD8/100 FRII XPRO XLII-S90 

10Hz-20kHz 10Hz-13kHz 10Hz-13kHz 

review was to provide the greatest pos-
sible help to EA's readers - especially 
those who just want to load a cassette 
tape into their recorder. 
And this is most likely to occur if we 

can clarify as much as possible the dif-
ferences in performance that are likely 
to occur as a result of their cassette 
tape selection. 
Having accepted the challenge, I sat 

down to ponder the critical question of 
how I would conduct such an evalua-
tion. My first thoughts were that I 
would bypass the CT-93, and use a cas-
sette recorder which offers either no 

Philips 
MCX-90 

TDK 
SA100 

TDK 
SF90 

10Hz-19kHz 10Hz-13kHz 10Hz-13kHz 

8.0 +5.0 +8.0 +7.0 +7.5 

64 56 63 61 62.5 
55.5 50.5 54.5 52.5 54.0 

9.1 8.4 8.7 8.6 9.0 

• • •• •• • • 

Prices Quotes $4.45 $6.95 $9.50 $6.50 $6.50/ 
$7.80 

$7.45 

+8.5 +8.0 

64.0 62.5 
55.5 54.0 

8.8 8.7 

$6.95 $5.45 
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adjustment or minimal bias adjustment 
capability. I even went as far as bor-
rowing a new NAD-6300 cassette re-
corder. 

After viewing the results of prelimi-
nary testing with the NAD-6300, I 
once more changed my mind. I 
decided that the correct thing to do 
would be to acquire three IEC ( Interna-
tional Electrotechnical Commission) 
reference tapes for Types I, II and IV, 
and to align the CT-93 so that its 
record/replay characteristics conform 
to the relevant reference tape. 

This would allow evaluation of each 
individual type of tape relative to the 
internationally standardised reference. 

In theory, each manufacturer of cas-
sette recorders has aligned your par-
ticular cassette recorder with those 
reference tapes. In practice, each 
manufacturer adopts a different policy, 
and some of them like Nakamichi align 
their machines to suit their own 
branded tape. 
Obviously, when that happens you 

are in a 'no-win' situation, and you 
then have to rely on the information 
provided by the manufacturer if op-
timum record/replay linearity looms as 
a significant factor in your ranked re-
quirements. 
I knew that the IEC had published 

IEC Magnetic Tape Sound Recording 
and Reproducing Systems Document 
94-5, Part 5, and Table IV of that docu-
ment which specifies the reference 
batch numbers for the tapes for Type I 
(normal gamma ferric oxide tapes) and 
Type II ( high position, chrome or 
chrome equivalent tapes), which the 
Standard tells me are manufactured by 
BASF, and were produced in batch Nos 
R723 DG, and U564 W. 
When I telephoned BASF Australia 

and TDK Australia, the response and 
support I received were absolutely 
wonderful; within days each of those 
companies had couriered out the 
primary reference samples for me to 
use in my evaluation. 
With support like that, I had visions 

of completing my testing within a day 
or two, and having my review finished 
within a week. 
Nothing could be further from the 

truth, and the task turned out to be 
much more complex than I would have 
imagined. 
We suffered delays in receiving 

samples, we suffered an embarrassing 
failure in our level recorder — the 
10dB potentiometer had to be replaced 
with a new one — and there were even 
problems in finding out the cost of the 

Parameter 

Record/Replay 
Frequency Response 
@ OVU 

Record/Replay 
Frequency Response 
@ -10VU 

3% 3rd Harmonic 
Distortion level 

Dynamic Range 
A-Weighted 
Unweighted 

Compression level 
@ 10dB 

Table 3 
Comparison of Type IV Tapes 

Maxwell Metal Vertex 90 TDK MA90 

10Hz-15kHz 

10Hz > 20kHz 

+10 

62 
55 

9.3 

High frequency 
Non-uniformity 

Prices Quoted $49.95 

10Hz-17kHz 

10Hz > 20kHz 

+9 

62 
54.5 

9.25 

TDK MA-XG90 

10Hz-16kHz 

10Hz > 20kHz 

+10 

63 
54.5 

9.4 

$7.96 $23.95/$24.95 
WIVIAAVAWMAPAV.VON 

tapes, which I consider to be an impor-
tant factor in evaluating cost-benefit 
ratios. 
The cassette tape evaluation proce-

dure that I finally adopted was as fol-
lows: 
1. For each of the three tape formula-

tions, I separately aligned the 
record/replay characteristics of the 
Pioneer CT-93 cassette recorder with 
the IEC Reference Tape, and then 
evaluated each of the sample tapes 
with the bias and equalisation un-
changed from that reference position. 

2. The first set of parameters that I 
evaluated were the record/replay fre-
quency response at four levels, 
which were respectively +6VU, 
OVU, -10VU and -20VU. These pro-
vide primary data on the linearity of 
the tape, and the effects that its for-
mulation has on the high frequency 
response of the tape under nominal 
Maximum Output Level (MOL) con-
ditions over the range 10Hz to lkHz 
at +6VU (relative to the OVU signal) 
— as well as the saturation output 
level characteristics over the frequen-
cy range 2kHz to 20kHz, at both 
+6VU and at OVU. 

3. The second set of parameters that I 
evaluated are the saturation charac-
teristics of the tape, for a series of ten 
ldB increments from OVU to +10VU 
for a 333Hz signal. This test graphi-
cally illustrates the non- linearity 
compression of the tape formulation. 
Non-linearity in the magnetic coating 
on the tape is also displayed. 

4. The third set of parameters that I 
evaluated was the high frequency 

drop-out linearity for each of the 
tapes, with an input signal frequency 
of 6.3kHz and a signal level of - 
30VU. I have previously confirmed 
that this provides a simple and direct 
evaluation of tape linearity, quality of 
calendaring (the polishing of the tape 
surface), and high frequency stability 
of the tape. 

5 The fourth set of parameters I 
evaluated were the one-third octave 
band noise thresholds of each of the 
tapes, as well as the unweighted and 
A-weighted noise figures relative to 
OVU. 

6. When the fourth set of data is com-
pared with the fifth set of data, which 
is the 3% third harmonic distortion 
levels for each of the tapes at 333Hz, 
we have an accurate value for the 
dynamic range of the tape. This is a 
particularly important parameter. 
So far, so good. By this stage, I had 

19 tapes from some seven manufac-
turers, with prices ranging from $ 1.39 
for the Teac CDX-90 Type I tape at 
one end of the spectrum, up to the al-
most unprecedented price of $49.95 
for the Maxell Vertex Type IV tape. 
After viewing the comparative 

record/replay data for the respective 
Type I and Type II tapes, I became very 
self-critical of my test procedure. 
Most of the Type I tapes exhibited 
substantially flatter and smoother 
responses at both +6VU and at OVU 
when compared to the Type II tapes — 
how could this be? Being sceptical, I 
proceeded to re-appraise the subject 
tapes with two other cassette recorders 
— a Nakamichi Dragon, which is five 
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The Challis Report 
frequency saturation between lkHz 
and 8kHz. 

In summary, Type II tapes offer 
reasonable fidelity and performance 
for signal input levels below -6VU, and 
a frequency response which is only 
really acceptable below that range. 
When the input signals rise above 
-6VU, the frequency balance is likely 
to be prejudiced if there is consider-
able low frequency content (below 
40Hz), or above 2kHz. In the case of 
Type IV tapes, the frequency response 
at + 6VU and OVU again display 
decreases in saturation output level for 
reduced input signal level, with a 

reasonably good -3dB point of 9kHz at 
+6VU, and 13kHz at OVU. 
The low frequency MOL saturation 

below 40Hz is far less pronounced 
than it is for either the Type I or II 
tapes, and the overall performance 
characteristics of this formulation dis-
play its clear superiority over the other 
formulations. Having reviewed the fre-
quency response characteristics of the 
three basic formulations, it is ap-
propriate to compare the responses of 
the individual tapes within each group. 

Type I tapes 

In the Type I tapes, there are two 
basic groups. One group consists of 
those whose record/replay charac-
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Here are the record/replay curves for the type IV tapes. 

teristics conform to the IEC Type I refer-
ence tape, as typified by the Hitachi 
DL90, Philips FS-90, TEAC CDX90, 
TDK D90 and TDK AR90. 
All of these tapes exhibit good 

record/replay frequency response per-
formance, with the smoothest response 
being exhibited by the TDK AR90 and 
the TEAC CDX90. The second group-
ing of Type I tapes is typified by the 
FUJI DR- I90, the TDK AD90 and the 
TDK AR-X90, which either use 'Pure 
Linear Ferric' ultrafine particles or use 
a dual coating of ultrafine Avilyn par-
ticles, to provide a rising high frequen-
cy response. 
This boost in high frequency 

response compensates for the natural 
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And here are representative curves for the three types 
of formulation, for measured background noise levels. 
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Here are three representative non linearity compression test results, for type I, type II and type IV tapes respectively. 
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droop in performance in both OVU and 
-10VU, with no significant change in 
output in the saturation region at 
+6VU. 
These Type I tapes offer useful exten-

sion of frequency response, with only a 
nominal penalty in terms of change or 
degradation of other parameters. Of 
the Type I tapes, the best overall perfor-
mance is currently provided by the 
TDK AR-X90, which is marginally su-
perior to the Philips FS-90. 
But when it comes to 'dollars per 

decibel', the Philips FS-90 appears to 
offer the best value, with the TDK D90 
and the Fuji DRI 90 fractionally behind 
the Philips tape. 

Type Il tapes 
The Type II or 'high bias' tapes, as 

typified by the chrome or chrome 
equivalents, offer performance which 

is less impressive than I would have ex-
pected — particularly in terms of the 
saturation and related parameters. 
Whilst the dynamic range of these 

tapes with one exception (the Denon 
HD8/100) is significantly better than 
that of the Type I tapes, the overall 
record/replay frequency performance 
at -10VU (again with the exception of 
the Denon HD8/100 tape) falls well 
short of the Type I tape bandwidth 
capabilities. 
The Type II 3% third harmonic dis-

tortion levels are not significantly bet-
ter than that offered by the Type I tapes, 
and when averaged out over all the 
tapes is marginally lower. 
Notwithstanding this the noise 

figures of the Type II tapes are lower, so 
in the end all they have to offer is a su-
perior noise figure at the expense of an 
inferior frequency response and satura-
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Two examples of the results obtained from the drop out linearity tests. Louis 
Challis supplied curves for all tapes, but space prevents from including these. 

tion level at high frequency. Of the 
Type Il tapes, the best overall perfor-
mance currently appears to be 
achieved by the Philips MCX-90, 
primarily as a result of its extended fre-
quency response at -10VU. 
While the best value for money ap-

pears to be BASF Chrome Extra II, 
which offers an excellent dynamic 
range, high 3% distortion level, and 
the lowest cost in the group. 

Type IV tapes 
The Type IV tapes have on this oc-

casion remarkably few entrants, and it 
should be noted that we initially mis-
took the Denon HD8-100 tape as 
being a metal tape, when it is in fact 
clearly a high bias chrome equivalent. 
The best overall performance in the 

Type IV group is currently achieved by 
the TDK MA-XG90, although Maxell's 
Metal Vertex 90 is still a mighty im-
pressive tape. 
When it comes to sheer value for 

money, the TDK MA90 offers a price 
for performance that is hard to beat, 
and at $7.95 this tape provides a per-
formance which I believe offers the 
best overall value for money of all the 
tapes I tested. 

Summary 

In the end, when I sat down to con-
sider what I had learnt from this latest 
testing program, I realised that the re-
search and development recently un-
dertaken to improve the quality of 
Type I tapes has produced unparal-
leled results, with Type I tapes now 
offering first class performance for 
very little expenditure. 
Type I and Type IV tapes have now 

clearly eclipsed the Type II tapes, and 
tapes with the performance of TDK 
MA90 are really worth considering, 
when you take into account the at-
tributes offered for serious live or 
dubbed CD recordings. • 
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Video & Audio: 

HITACHI'S FX-7 
CD MINI STEREO 
The new Hitachi FX-7 Compact Disc Mini Stereo System integrates virtually all of the functions 
needed by most of today's music lovers, in a compact and elegant three-piece package capable of 
being housed on a small bookshelf. Here's a look at its functions and facilities. 

by LES CARDILINI 

One of the things that you notice first 
about Hitachi's new FX-7 mini stereo 
system is that it incorporates a compact 
disc player, of the direct top-loading 
type. As these are a little different from 
the familiar front-loading players with 
motorised disc trays, in terms of pro's 
and con's, a few words of explanation 
may be in order. 
Most stereo enthusiasts who have 

handled or installed a compact disc 
player in a stereo system would have 
come across the conspicuous yellow and 
black label on the rear of the cabinet, 
drawing attention to the fact that there is 
a laser inside. 
Although lasers tend to conjure up 

visions of star wars and high-tech 
surgery, the ones that are used in the 
majority of compact disc players are 
relatively low-power devices tucked 
away inside the sets — safely out of 
sight and harm's way, typically. 
The risk of being injured by the laser 

in your compact disc player — if you 
operate the player correctly — is negli-
gible. Nonetheless it is good practice to 
avoid looking directly into the lens on 
the pickup while the player is switched 
on. An invisible infrared laser beam is 
focused through the lens for a few 
seconds each time the set is powered up, 
and then continuously while a disc is 
playing. 
Again, there is normally no risk to 

users. But service people and others who 
might operate the set with its covers 
removed, or by over-riding the inter-
locks, should take care when inspecting 
or making measurements around the 
pickup. 

In contrast with front-loading players, 
where the pickup lens that focuses the 
laser beam onto the disc always remains 

hidden away inside during normal 
operation, with top-loading players and 
portables it is normally in full view of 
the operator when the disc compartment 
lid is open. Because of this additional 
safeguards are usually built into these 
models. Interlock switches or sensors 
that automatically disconnect the power 
to the laser are included, to prevent the 
player from working unless the lid is 
closed. For this reason it is unwise to 
operate a portable compact disc player 
that has, say, a broken lid. 
But the user is not the only one to be 

considered. The pickup lens assembly 
and the flexible mountings in which it is 
delicately suspended are easily damaged 
if handled clumsily, and it can be a very 
expensive exercise to have the pickup 
replaced should the need arise. If the op-
tical pickup in your player is within 
reach of inquisitive fingers, I strongly 
suggest that you resist the temptation to 
fiddle with it, and encourage others to do 
likewise. 
Having the lens exposed to view also 

has its advantages, of course. For ex-
ample a compact player into which you 
load the disc directly by hand is likely to 
have fewer mechanical parts, compared 
with an equivalent model that has a 
motorised loading tray. It is also rela-
tively easy to check the lens regularly 
for dust and other foreign matter or 
moisture condensation, without having 
to dismantle the set. 

In the event you do spy a bit of loose 
fluff near the lens, it may be removed 
from the pickup with a squeeze-operated 
blower or air-puffer similar to those used 
to clean cameras, before it has time to 
settle in and make itself at home on the 
lens. However, using brushes and 
chamois pads that may scratch — or wet 

cleaners that could cloud the lens if you 
use the wrong kind — is best left to the 
experts. 
Having hopefully cleared the air with 

regard to the CD player section, let's 
now look at the rest of Hitachi's new 
FX-7. 
Dubbed a `Mini Compact Disc Stereo 

System' it's a three-piece system based 
on a a stereo amplifier rated at 25 watts 
per channel (measured at 1% total har-
monic distortion or MD). This is 
coupled with an FM stereo radio tuner, 
with AM and three shortwave bands for 
international listening, and also twin 
cassette tape decks controlled by a 
single set of `intelligent' function push-
buttons. 
This 'intelligence' means that while 

you are playing a cassette in Deck- 1, for 
example, you could begin rewinding a 
tape in Deck-2. Then you can reselect 
Deck-1 and switch it to play in 
reverse. Then you can go back and 
fast-forward the other tape, and so on 
— all with the same single set of push 
buttons. 
The twin decks can be set up for auto-

reverse playing of either deck, or con-
tinuous play from both, and are 
supported by the Dolby B noise reduc-
tion system, and Normal/Chromium Di-
oxide tape selection. Dubbing may be 
carried out at normal or high speed. 
The recording deck may also be set to 

work intelligently with the compact disc 
player, responding mutually to stops and 
end of tape, and inserting four-second 
spaces for use in decks (like that in the 
FX-7 itself) which have auto music 
search and skip features. 
Automatic programming of tracks, to 

best match the playing time of the cas-
sette you are using when recording from 
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the compact disc player, is also included. 
Either the standard playing times of 
C90, C60 and C46 (minutes) may be 
selected by repeatedly pressing the 
relevant edit pushbutton, or alterna-
tively, non-standard playing times may 
be entered using the compact disc 
track programming keys, in the ap-
propriate mode. 
For example you could enter a playing 

time of, say, 52 minutes. Tracks selected 
for recording on the respective sides A 
and B of the cassette are displayed in the 
track program display on the front panel. 

Consistent with other models of its ilk, 
the Hitachi FX-7 also has a digital 12-
hour clock complete with Sleep and 
Record or Playback Timers. Program 
sources are prioritised for timer opera-
tion — CD, Tape 1, Tape 2 and Tune, in 
that order. 
Accordingly, if you wish to have the 

tuner switch on under timer control, you 
simply make sure that there is no disc in 
the compact disc player and that cassette 
tapes have been removed from Tape 
Deck 1 and Tape Deck 2. Similarly, to 
operate Tape Deck 2 under timer control 
you unload the compact disc player and 
leave Tape Deck 1 empty. 

Inputs to the amplifier section include 
the on-board tape decks, tuner and CD 

player. An Auxiliary input is also 
provided, to connect an external line 
level program source, and this can be 
switched to Phono to accommodate a 
turntable in the system, if desired. 
Colour coded, spring-loaded terminals 

and cables make for easy connection of 
the matching, two-way bass reflex 
speaker enclosures to the centre unit. 
Headphones with impedance ratings be-
tween 8 and 100 ohms are also suitable 
for use with this system, according to the 
specifications. 
Besides the regular medium wave 

AM, and stereo FM bands, the tuner is 
also equipped for shortwave (SW) radio 
reception, covering from 3.5MHz to 
12.5MHz in 5kHz steps. A small loop 
AM antenna and an FM indoor wire 
dipole are supplied as standard acces-
sories, while separate, spring-loaded an-
tenna terminals are provided for each 
band — including the shortwave section, 
for which a longer, external wire anten-
na is recommended. 
An alternative 75-ohm coaxial (coax) 

FM antenna connector is also available 
at the back of the set. 
Three memories in the tuner section 

can store up to 12 stations on each band, 
including shortwave. This gives a total 
memory capacity of 36 stations in all. 

Programs may be tuned in manually 
using the Up/Down buttons to browse 
along the bands, or they may be selected 
from what you have already 
programmed into the memories. 
The motorised, system volume control 

can be adjusted either manually at the 
main FX-7 control panel or via the hand 
held 28-key infrared remote control. The 
remote control is effective at distances 
of up to seven metres from the set, 
within an angle of ±30° of normal to 
the sensor on the front of the system. 
The remote control can also be used to 

switch the system from Standby to 
Power On, and to select and adjust the 
various program sources: CD player, 
cassette decks, tuner and auxiliary or 
phono. Front panel slider controls are 
provided for Dynamic Bass, Treble 
and Balance. 
The CD player in the FX-7 will play 

both regular 12cm discs and the smaller 
8cm type. A disc is loaded manually for 
playing, and is magnetically clamped to 
the spindle turntable as the lid is pressed 
closed. 
Up to 24 tracks may be programmed 

in any order from the remote control, 
and then played in that sequence. Repeat 
play modes are also provided. 
The FX-7 system comes in a satin 
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Hitachi's FX-7 
black finish, with the speakers matching 
the main centre unit. The speakers can 
be separated from the main unit if 
desired, to achieve greater stereo separa-
tion. 
The centre unit measures 360 x 260 x 

293mm (WxHxD), while the speaker 
enclosures each measure 188 x 255 x 
252mm (WxHxD), not counting the 
5mm-high feet. 
The tops of the enclosures are flush 

with the top of the main unit when the 
three are installed side by side on a shelf 
or table. 

Trying it out 
One way of finding out how friendly a 

new system is is to try and get it up and 
running before reading the instructions. 
Now that is not my considered advice to 
prospective system owners — quite the 
contrary, in fact — but I justify the ap-
proach when reviewing equipment, on 
the basis that we Australians collectively 
tend to read the instructions only when 
all else fails. 
Besides, it is handy to be able to point 

to the kind of trouble you might get into 
if you use the bull-in-a-china-shop ap-
proach. 

On that score the FX-7 created few if 
any problems. The components in the 
centre unit are already connected inter-
nally, and the speaker terminals and 
separate antenna terminals for the tuner 
are clearly identified. The ends of the 
speaker leads and antenna wires are al-
ready stripped and trimmed, ready to 
insert into the mating spring-loaded 
connectors. 
I thought the 75-ohm socket for the 

FM tuner was a good idea, too, as the set 
can immediately share an existing out-
door TV antenna system by simply ad-
ding a two-way splitter to a spare 
fly-lead (not supplied). 
The quality of sound from the tuner on 

both AM and FM stereo was fine using 
the indoor antennas supplied, at a loca-
tion on the Mornington Peninsula in Vic-
toria. 
Due to interference from a local 30kV 

AC overhead power line nearby, how-
ever, I was unable to check out the 
shortwave bands with any success — 
but I have experienced similar difficul-
ties using sensitive amateur radio 
receivers at the same location. The 
loop antenna supplied for AM recep-
tion, on the other hand, was directional 
enough to null-out AM interference 
created by a TV set operating adjacent 
to the system. 

I had already found my way around 
the tuner, timer and compact disc player 
and also had the tape decks under con-
trol, by the time I opened the FX-7's 
user manual. 
The rear-ported speaker enclosures 

with their two-way, 12c.m and 5cm 
diameter drivers provided a lively bass, 
which I found could be further enhanced 
by carefully adjusting their position to 
couple the port openings to the corner of 
a room. 
For general listening the '25 watts per 

channel' amplifier provided adequate 
volume. However, it was possible to 
operate the system at full volume 
without feeling that the neighbours 
might complain. 
Operating the FX-7 proved to be a 

leisurely affair, thanks to the duplication 
of most of the system functions on the 
remote control. I expect there are many 
friends of Hitachi, budgeting around the 
price tag of the FX-7 system, who would 
be very happy with its performance, 
compact size and ease of installation and 
operation. 
Recommended retail price of the 

Hitachi FX-7 Compact Disc Mini Stereo 
System is $999. Further information is 
available from Hitachi Sales Australia, 
153 Keys Road, Moorabbin 3189 or 
phone (03) 555 8722. 

Mixing 
electronics 
with water 

• 
C0 

Associate Diploma in Maritime Electronics 
This two year electronics end communications 
course includes fault diagnosis practice on a 
comprehensive range of modern navigation and 
communications systems which are also used for 
operating, experimentation and circuit 
investigation. 

After graduating from the course, you could take 
on a position on shore as an Electronics and 
Communications Technical Officer, Technician, 
Draftsperson, Technical Assistant or Engineering 
Associate in private industry. 

To qualify for entry, you will need to be completing 
an Australian HSC (or overseas equivalent) with 
mathematics and a science subject. Persons over 21 
or applicants without HSC may be considered after 
completing a mathematics induction course at the 
college. 

For more details and an application form, write to: 

Student Administration, 
Australian Maritime College 
PO Box 986, Launceston, Tasmania 7250. 
Phone (008) 030-277, Fax (003) 266-493. 

READER INFO NO. 3 

AUSTRALIAN MARITIME COLLEGE 

OUR BIGGEST HOPE 

IS THAT ONE 

DAY THERE WON'T 

BE A MULTIPLE 

SCLEROSIS SOCIETY. 

THE MULTIPLE SCLEROSIS SOCIETY 

A cure could be only dollars away. MS 
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ANALOG 
DEVICES presents 

7 USEFUL BOOKS ON ANALOG let DIGITAL 
SIGNAL PROCESSING AND DATA 

CONVERSION 

Digital Signal Processing in VLSI 
by Richard J. Higgins 
614 pages, 1990 $39.50 

DSP algorithms and technology have made it possible for 
digital techniques to be used for accurate, stable processing 
of signals originating in the analog realm. This book is for 
engineers and scientists who 
need to understand and use the DSP 
algorithms and special-purpose DSP 
hardware ICs — and the software tools 
developed to carry them out 
efficiently. 

Contents: 1. Real-World Signal 
Processing. 2. Sampled Signals and 
Systems. 3. The Discrete Fourier 
Transform and the Fast Fourier 
Transform Algorithm. 4. Digital Filters. 
5. The Bridge to VLSI. 6. Real DSP 
Hardware. 7. Software Development 
for the DSP System. 8. DSP 
Applications. Bibliography. Index. 

NEW!! 
Digital Signal Processing 
Applications Using the 
ADSP-2100 Family 
by the DSP Applications Staff of 
Analog Devices 
628 pages, Includes Diskettes, 1990 

How to implement DSP algorithms on the ADSP-2100 
of DSP chips. Includes fixed-point, floating-point, 
approximation, filters, FFTs, image processing, graphics, 
LPC, PCM, ADPCM, high-speed modems, DTME, sonar 
beamforming, memory interface, multiprocessing, host 
interface. An ideal companion for the Higgins book. 

$39.50 

family 

Analog-Digital Conversion Handbook 
by the Engineering Staff of Analog Devices 
third edition, 716 pages, 1986 $39.50 

Contents in brief: Converters at Work: Data systems and 
components, Data acquisition, Data distribution, Analog 
functions with digital components, Converter applications in 
instruments and systems. 
Understanding AID and D/A converters, converter 
microcircuits, design insights, testing, specifying, applying 
converters successfully. Converters for Special A-D 
Applications: Video, resolvers and related devices, V/F and 
Fly, Intentionally nonlinear converters, high resolution. 
Related circuits and devices: sample-hold circuits, analog 
switching and multiplexing, references circuits, DSP. Guide 
for the Troubled. Bibliography. Index. 

READER INFO NO. 4 

N.S.W. 
Tel: (02) 646 5255 
Fax: (02) 646 5728 

Digital Signal Processing Laboratory 
by Profs. Ingle and Proakis 

$39.50 

Features digital signal processing (DSP) experiments and 
exercises using Analog Devices' ADSP-2101 DSP 

microcomputer. Based on a lab course taught at 
Northeastern University, the 300-page book teaches 

practical aspects of digital signal processing: 
filters ( both IIR and FIR), FFT implementations, 

and digital communications. 

Experiments are done on the low-cost 
ADSP-2101 EZ-LABTM Evaluation 

Board and EZ-ICETM In-Circuit 
Emulator. 

Transducer Interfacing Handbook 
260 pages, hardcover, 1980 $20.00 

The electrical aspects of commonly 
used transducers that sense 

temperature, force, pressure, level, 
and flow. Transducers as circuit 
elements; Bridges; Interference; 
Amplifiers and signal translation; 

Offsetting and linearising; Overall 
design considerations. 

Applications: Thermocouples, RTDs; Thermistors; IC 
temperature transducers. Interfacing: Pressure transducers; 

Force transducers; Flowmeters; Level transducers. 
Application miscellany. Appendix; Bibliography; Indexes. 

Synchro & Resolver Conversion 
194 pages, 8'/2" x 11" softcover, 1980 $15.00 

Synchros and resolvers; Scott-T, angles in digital form, logic 
I/O, conversion, resolvers and lnductosyns, related products, 

applications, synchro parameters, synchro & resolver 
manufacturers, harmonic distortion of the reference, speed 

voltages, vector-rotation algorithms, quadrature effects. 

Nonlinear Circuits Handbook 
540 pages, softcover, 1976 $15.00 

A classic guide to principles, circuits, performance, specs, 
testing & application of analog multipliers/dividers, rms-to-dc 
converters, squaring, rooting, multifunctions, log, log- ratio, 

antilog. 

VICTORIA 
Tal: (03) 890 0970 

AUSTRALIA Fax: (03) 899 5191 

QLD 
Tel: (07) 854 1911 
Fax: (07) 252 3419 

STN. AUST 
Tal: (08) 211 8499 
Fax: (08) 211 7292 



Moffat's 
Madhouse... by TOM MOFFAT 

BANG! what was THAT? 

We see some unusual things in the 
electronics game. Something fails... why? 
That radio was working last time I used it. 
Now it's kaput, an unexplained failure. 
The computer works fine for days, even 
months, doing your accounts, word 
processing, and then one day for no good 
reason it drops its bundle. You haven't 
backed up the project you're working on, 
and you kiss it goodbye. 

In the computer world, failures in most 
cases are caused by software faults. 
Under certain circumstances, a particular 
block of code executes in a disastrous 
way the programmer never thought of. 
This is called a 'bug'. But there is a lot of 
software which has been around for years 
(like the WordS tar work processor), 
which has proved its reliability over mil-
lions of hours of use. But suddenly, it 
goes boom. Why? 
One explanation about computers is 

that some random memory cell may be-
come the unwilling target of a cosmic ray 
which releases energy into the cell, 
changing its state. There are cosmic rays 
raining down on us all the time — not in 
worrying quantities, but they're there. In 
fact there is a special observatory not far 
from my home, operated by the Univer-
sity of Tasmania, to study cosmic rays. 
Cosmic rays are also studied extensively 
in Antarctica. 
So it's well known how often cosmic 

rays strike earth, and how powerful they 
are. If a particularly energetic cosmic ray 
ploughs into a memory chip on your 
computer and changes a bit from an 0 
to a 1, then that computer is probably 
going to have an unexpected, and very 
temporary, failure. Just enough to send 
your data into oblivion. This isn't pie-in-
the-sky stuff, as I remember an article in 
Scientific American or somewhere dis-
cussed the matter in detail, and worked 
out the odds of a particular computer 
receiving a cosmic ray strike. It wasn't an 
unusual occurrence. 
Another hazard to computers or any 

electronic device is an electromagnetic 
pulse, or ` EMP'. Fear about EMP is 
usually connected with fear of nuclear 

war; a nuclear detonation produces a 
gigantic instantaneous magnetic field, as 
well as heat and light. The field can 
induce enormous voltages into 
electronic equipment, either via anten-
nas or directly into metal cases housing 
the equipment. Much military radio 
gear still uses valves, because they can 
withstand momentary high voltage over-
loads that would destroy transistors. 
EMP is also produced by lightning, 

either the traditional strike- to-the-ground 
variety, or some of the weird and wonder-
ful varieties such as sheet and ball lightn-
ing. Ball lightning is thought by some to 
be imaginary, but I can tell you from per-
sonal experience that it's not. What fol-
lows is a story which I give you my word 
is absolutely genuine. 
When I was a kid, about 14 years old, I 

actually sat there and watched ball lightn-
ing come into my house. At least I think it 
was ball lightning. 
We lived on a military base in New 

Mexico in the USA. The base houses had 
windows with heavy steel frames set into 
pre-cast concrete walls. Portions of the 
windows opened and closed on vertical 
hinges like a door, driven by a crank and 
screw arrangement. When the window 
was closed there was a clamp that reached 
out of the frame and securely gripped the 
' moving part, to provide a weatherproof 
seal against the desert dust-storms. 
We had a television set in the dining 

room, adjoining the living room but iso-
lated enough to prevent the telly bugging 
my parents too much. When I wanted to 
watch it, I simply had to grab a big wing-
back chair in the living room and swing it 
around to face into the dining room. With 
my feet up on a dining room chair, I was 
then in position for a long night of sit-
coms and soapies. And my parents could 
read or talk in peace. 
The television antenna was mounted on 

the chimney with one of those metal strap 
arrangements, and the lead-in was the 
old-fashioned 300-ohm twinlead. This 
came down to the dining room window, 
where it was fed though the bottom of the 
opening part. The window had then been 

cranked closed and secured with the 
clamp, thoroughly squashing the twinlead 
where it came through. It also meant the 
weather seal at that point was no longer 
airtight. The twinlead then continued on, 
drooping along for three metres or so, and 
then it rose up to the antenna terminals on 
the back of the telly. 
One night there was a violent desert 

thunderstorm — thé sky almost con-
tinuously flashing with lightning, and 
thunder rumbling and grumbling. But no 
lightning bolts seemed to be hitting near-
by; there was always a decent delay be-
tween the brightest flashes and the 
booms. Then, all of a sudden, there came 
a kind of fizzing sound from the window. 
And as I watched, this ball of blue-white 
light came into the house along the 
television twin-lead. 
The ball of light was moving at a 

leisurely pace, taking at least 10 seconds 
to cover the distance between the window 
and the television. As it entered it didn't 
go through the glass; it had to squeeze 
through the crack where the lead-in came 
through the window frame. It was if you 
took a balloon and forced it through a 
crack; it flattened right out, went through, 
and then expanded again once inside. 
This was accompanied by a 'Mop' sound. 
As the ball of light moved along the 

twinlead from the window to the TV set, 
it made a frying noise, just like you'd ex-
pect such a thing to make. And, surpris-
ingly enough, there was no sensation of 
heat from it at all. It just seemed like a 
cold light. When the ball of light finally 
got to the television, there was 'zap' 
sound, and the thing disappeared. End of 
show, for the telly as well. 

Investigation the next day revealed that 
the only damage to the TV set was to the 
little balun inside, which coupled the 
twinlead to the unbalanced input of the 
tuner. The tiny wire it was wound with 
was burnt out, and that's all. No other 
charring inside the set, nothing. And 
once the balun was replaced, the set 
worked fine. 
I consider myself very fortunate to wit-

ness such an event. As it occurred I just 
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sat there speechless, so my parents missed 
out. In fact I'm not sure they really 
believed me. I wasn't the least bit afraid 
of it, just fascinated, and for 10 seconds or 
so I was able to study a phenomenon that 
raises a lot of questions. For instance... 
Why wasn't it hot, and why didn't it do 

more damage? I get the feeling the light 
ball was just a small quantity of energy, 
sort of bound up into itself by its own 
magnetic field. I could have damaged the 
TV balun just as much by discharging a 
100uF 500-volt electrolytic capacitor into 
it. So that's the order of energy involved, 
certainly not lightning-sized. The colour, 
a cold blue-white, was exactly the same 
as the auroras we see nowadays in 
southern Tasmania. I suspect the auroras 
and the light-ball may be made of the 
same stuff. 
Why did it have to squeeze through 

the crack under the window, why 
couldn't it just move through the glass? I 
suspect the reason for this is that the thing 
was based on ionized air, so it had to have 
some communication from one air 
molecule to the next, via the crack in the 
window frame. 
Why didn't it just short itself out when 

it hit the steel window frame? I couldn't 
even hazard a guess at that one. 

It seemed like the ball reached some 
stable state of equilibrium once it had at-
tached itself to an electric conductor run-
ning right through its middle. There have 
been reports of similar but larger balls of 
light latching onto overhead power trans-
mission lines. This sounds like exactly the 
same thing, but coming into somebody's 
house? Blimey! 
Over the years there have been reports 

of glowing globes of light in the sky. 
These are usually served up as UFO 
reports, but they are pretty common in 
New Mexico, and most people living 
there, including me, have seen them. My 
observation is that they are exactly the 
same colour as the one that came into the 
house, although possibly bigger. There's 
no real way of telling their size, because 
you can't judge how far away they are. 
My suspicion is that they are once again 
'energy balls' that would be quite happy 
to attach themselves to the first power line 
they encountered. 
I know this sounds like science fiction, 

but let me reiterate that the above report is 
absolutely fair dinkum. The phenomenon 
has been taken seriously enough that a 
research institution I once worked for 
decided to manufacture 'plasmas' in the 
lab. They chose a truly brute-force 
method, constructing an enormous bank 
of oil-filled capacitors that could be 
charged up slowly and then discharged all 
at once, to form a giant spark that would 

hopefully have enough energy to totally 
enclose and entrap itself. 
The capacitors filled a whole room, and 

as I remember they constituted several 
Farads with several thousand volts across 
them. During initial tests the scientists let 
the thing off without warning, and it 
sounded as if someone had fired a cannon 
in the room. 
I was part of a team constructing a 

wind tunnel on the other side of the lab, 
installing empty beer cans as a baffle 
to reduce air turbulence (I won't relate 
how the beer cans became empty). The 
first time the plasma experiment was fired 
tools, men, and beer cans went flying 
every which way. After that we always 
got fair warning. 
I believe the plasma experiment 

produced some measurable results; there 
was some indication that the thing was 
trying to be self-sustaining. But the 
'plasma' they produced was bright yel-
low, hot, and extremely noisy, a far cry 
from the gentle blue ball that came into 
my home. 
Ah — funny stuff, lightning. Another 

incident, completely opposite from the 
blue ball of light, occurred a few years 
ago on Christmas morning, right here is 
Tasmania. It was a brilliant, warm, sunny 
day, and we were out in the driveway 
playing with some of the toys the kids had 
been given. All of a sudden there was an 
ear-shattering bang in the sky directly 
above. It sounded like a lightning strike, 
but there was no visible flash, and as well 
it wasn't raining, not even a cloud in the 
sky. And it certainly wasn't a sonic boom, 
it didn't sound like that at all. 

Later, at a neighborhood Christmas 
party, the big bang was the talk of the 
town. Interestingly, everyone got the im-
pression that the explosion had happened 
directly over them, even though they were 
several kilometres apart when it occurred. 
And those who were indoors said it made 
the telephone bells tinkle — a sure sign of 
a lightning strike. The next day I found 
that my VHF scanning receiver had gone 
deaf, its front end zapped via a large volt-
age pulse from the antenna. 
Where did this discharge in the sky 

come from? Was it lightning, or some-
thing else? Usually such things come 
from potential differences between 
clouds, or between clouds and the ground. 
But there wasn't a cloud in sight. Very 
mysterious. Maybe it was some kind of 
sheet lightning, the stuff you see far off in 
the distance on hot summer evenings. 
Whatever it was, it came equipped with 
one mighty dose of EME And it taught 
me a valuable lesson — always discon-
nect the antennas when radios are not 
being used. 

Without 
a shadow 
of a doubt 

Sonics is the 
magazine for you 

For subscription details, 
call (02) 693-6666 

Sonics, the magazine 
for musicians, recording 
engineers, sound and 
lighting people (and 
every other type 
of musical fanatic!). 
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NEW BOOKS 
17: 

High power amplifiers 
HIGH POWER AUDIO AMPLIFIER 
CONSTRUCTION, by R.A. Penfold. 
Published by Bernard Babani, 1991. 
Soft cover, 180 x 110mm, 86 pages. 
ISBN 0-85934-222-0. Recommended 
retail price $13.00. 
This book gives the theory, plus practi-

cal circuits, for constructing power am-
plifiers in the 50 - 400W RMS range. 
Chapter 1 deals with the particular 

problems associated with high power 
amplifier design, such as safety and the 
increasing voltage supply needed. The 
use of bridge output circuits is explained, 
to get around the latter problem. 
Chapter 2 compares the use of bipolar 

and MOSFET transistors, especially 
when used in the class B configuration. 
Crossover distortion, thermal runaway 
and parallel operation are all discussed. 
Chapter 3 gives actual circuits to build. 

The first circuit is a 50W class B 
MOSFET design. All constructional de-
tails are given. A second design includes 
op-amp techniques, which allow the con-
struction of non-inverting and inverting 
stages to drive a bridge circuit with out-
of-phase signals. The fmal design uses 
bipolar transistors, with amplified diode 
biasing to control thermal runaway. 
The book is very easy to read and ex-

plains the background theory very well, 
illustrating the main points with basic 
circuit diagrams. Once the basic princi-
ples are explained, it then gives practical 
circuits to build. So whether you just 
want to understand how high power am-
plifiers work, or intend to build one, you 
should find it very useful. 
The review copy came from the Elec-

tronics Australia Book Shop, PO Box 
199, Alexandria 2015. It is available by 
mail order from this address for $ 13.00, 
plus $ 1.50 for post and packaging. (P.M.) 

High Power 
Audio Amplifier 
Construction 
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teach 
yourself... 

bet 1041.11 
Turbo C and QuickC 

Programming in C 
TEACH YOURSELF C, by Charles 
Siegel. Published by MIS Press, 1989. 
Soft cover, 235 x 180, 357 pages. ISBN 
0-943518-99-7. Recommended retail 
price $47.95. 
QUICK C, by Al Stevens. Published 
by MIS Press, 1988. Soft cover, 235 x 
185mm, 318 pages. ISBN 0-943518-80-
6. Recommended retail price $55.00. 
These two book from MIS Press are 

aimed at very different audiences. The 
first is for beginners in programming, 
while the second assumes that you know 
the C language well and also understand 
DOS and its functions. 

'Teach Yourself C' sets out to guide 
beginners through the C language with-
out confusing them. It adopts the ap-
proach that you don't have to understand 
the whole language before you can use 
any of it, and that the abbreviations of 
the C commands — while very useful for 
an experienced programmer — are not 
necessary when first starting. 
The examples throughout the book as-

sume that you know how to load, run and 
use your C compiler. For those who 
don't know this, you are referred to Ap-
pendices A and B, which show you how 
to use Borland's ' Turbo C' and 

Microsoft's 'Quick C' respectively. Both 
appendices explain very clearly all the 
necessary steps to follow. 
As you work your way through the 

various chapters of the book, you prog-
ress from simple concepts to more com-
plex ones. The early chapters cover basic 
concepts like ' Talking with the user', 
'Controlling program flow', 'Numbers 
and arrays' and 'Working with words'. A 
listing is given for the game, 'Tic-Tac-
Toe'. This really is an illustration of how 
to program using arrays. 
A second listing for 'The Little Black 

Book' (an address book program) shows 
how to program for ' words'. Such a pro-
gram needs to load and save from your 
disk, so the concept of 'pointers' (the 
variables that ' point' to addresses in 
memory) is introduced. But errors when 
using pointers can be dangerous, so there 
is a strong warning about the possibility 
of corrupting your hard disk, and of the 
need for backing up your files. 
The final chapter covers more com-

plex concepts like variables, storage 
types, formatted I/O, control flow, nu-
meric functions and operators. 
As a beginner to C, I found this book 

very easy to follow and understand. No 
assumptions are made, and all concepts 
are clearly illustrated with short pro-

grams. I especially liked the two major 
listings which both summarise the ideas 
and illustrate complete C programs. 
The second book, 'Quick C', is far 

more technical and does not pretend to 
teach you how to program in C. Its aim is 
to show how to write C language mem-
ory-resident programs which manage 
video windows. This volume (No.2) is 
for the QuickC compiler — volume 1 
does the same task for ' Turbo C'. 
Chapters 1-4 cover ' Interactive 

software', 'The C language', `QuickC' 
and 'General purpose functions'. Chap-
ters 5-10 deal with the concept and uses 
of ' windows'. Chapters 11 and 12 deal 
with TSRs (Terminate and Stay Resident 
programs). The listing for a simple on-
screen clock is given, illustrating how to 
actually install such a resident program. 

If you wish to write C programs deal-
ing with screen windows, using the 
QuickC compiler, then this book clearly 
shows you how to do it. It covers its 
specific aim in great detail. But it as-
sumes that you probably are already a C 
programmer and merely wish to master 
the QuickC compiler. 
The review copies for both books on C 

came from Woodslane, 2/315 Barrenjoey 
Road, Newport 2106. They are available 
at most bookshops. (P.M.) • 
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OBIATET6 YOUR ONE STOP 
DISTRIBUTOR OF 

TEST itt MEASURING INSTRUMENTS 
Fluke Upgrades 70 Series... Adds to 

Range... Lowers Some Prices! 

It's hard to improve on a 
classic multimeter, but Fluke 
has risen to the challenge! 

Three new multimeters - 
Top-of-the-line Fluke 79 and 
29 offer capacitance, 
frequency, fast 63-segment bar 
graph and other features plus 
entry level Model 70 delivers 
unparalleled Fluke quality and 
safety. 

Models 73, 75, 77, 21 and 
23 are all upgraded - all now 
have Touch-HoldTm FLUKE 

Accuracy Comparison 
Range 70 73 75(21) 77(23) 79(29) 
Vdc 0.5%+1 
Vac 2.0%+2 
Ohms 0.5%+1 
Adc NA 
Aac NA 
Frequency NA 
Price (ex tax) $125 
Price (inc tax)$146 

0.4%+1 
2.0%+2 
0.5%+1 
1.5%+2 
2.5%+2 
NA 
$175 
$203 

0.4%+1 
2.0%+2 
0.5%4 
1.5%+2 
2.5%+2 
NA 

$260 
$302 

0.3%+1 
2.0%+2 
0.5%+1 
1.5%+2 
2.5%+2 
NA 
$295 
$343 

0.3%+1 
1.0%+2 
0.4%+1 
0.5%+2 
1.5%+2 
0.01%+1 
$350 
$406 

Fluke 90 Series - 50MHz Bandwidth 
Digital Storage Scope plus... 
• 25MS/s 2 channel digital storage 
• 8-bit,25 levels/div vert. resolution 
• lOns/div to 5s/div timebase 
• Store 8 waveforms (95 & 97) and 

10 set-ups (97) 
• Measuring cursors (95 & 97) 

...Full 3000 count DMM 
• Functions include Min/Max, 
Touch Hold, Relative & 0/0, 
Autoranging etc 

• dBm, dBV and dBW (95 & 97) 
• 5 Soft Keys/Pop-Up Menus 
• 12cm 240x240pixel Super 
Twisted Nematic LCD screen 

• Floating up to 600Vrms 
• Optical RS-232 Port (97) 
• Low Power (4 hr internal battery) 

• Built-In component and baud rate testers and a sine, 
square and ramp signal generator (97) 
Model 93 Basic instrument $ 1460 ex tax $ 1752 inc tax 
Model 95 Adds measuring cursors and recording function 

$1895 ex tax $2274 inc tax 
Model 97 Adds waveform and set-up memories, back-lit 
LCD, generator functions, RS-232 interface 

$2350 ex tax $2796 inc tax 

.111111188811mumW 

FLUKE 

SAVE ON TEST LEADS & SCOPE PROBES 
250MHz Scope Probe Kit to suit most brands of scope for under $50! 

We carty a comprehensive range of Blackstar test leads and accessories 
suitable for a wide range of instruments. All are British manufactured to 
the highest safety standards using silicone rubber sheathed cable. 
Give your instruments a new lease of life with these quality products! 
BS110 Switched xl/x10 Probe 
Position il Attenuation 1:1 Bandwidth dc to 25MHz Rise Time 14ns Input Resistance 1MS2 (scope input) 
Input Capacitance 90pF (+scope input) Working Voltage 200Vdc in pk ac derating with frequency Position 
Ref Probe tip grounded via 9MR resistor Position x10 Attenuation 10:1 Bandwidth dc to >250MHz Rise 
Time <1.4ns Input Resistance 9Mn (10Mn for Inia scope input) Input Capacitance 16pF Working 
Voltage 500Vdc in pk ac derating with frequency Cable Length 1.2m Includes Test Hook spring loaded, IC 
Test Clip, Insulating Tip, BNC Adaptor, Compensating Tool, 20cm Ground LeadÀ Probe Tip 

$48 ex tax $56 inc tax 
BS- 100 x100 Probe 
Attenuation 100:1 Bandwidth >250MHz Rise Time < 1.4ns Input Resistance 99Mn (wow/ for ima scope 
input) Input Capacitance 7.5pF (+scope input) Working Voltage 1200Vdc in pk ac derating with frequency 
Cable Length 1.2m Includes Test Hook spring loaded, IC Test Clip, Insulating Tip, BNC Adaptor, 
Compensating Tool, 20cm Ground Lead, Probe Tip 

$58 ex tax $67 in tax 
BS-300 High Performance x10 Probe 
Ideal for pulse measurements where superior performance is required 
Attenuation 10:1 Bandwidth dc to >300MHz Rise Time <1.2ns Compensation Range 10pF to 50pF Input 
Resistance 9MC2 (10Mn for 1MCI scope input) Input Capacitance 16pF Working Voltage 600Vdc in pk ac 
derating with frequency Cable Length 1.2m Includes Test Hook spring loaded, IC Test Clip, Insulating Tip, 
BNC Adaptor, Compensating Tool, 20cm Ground Lead, Probe Tip 

Ask for our FREE 16 page 
Shortform Catalogue 

Special account facilities 
available for Education and 
Government Departments 
Express delivery throughout 
Australia and South Pacific 

$60 ex tax $69 Inc tax 

BS-750 RF Detector Probe 
Bandwidth 100kHz to 500MHz ±1dB,100kHz to 750MHz ±3dB Input Capacitance 7pF Working Input Voltage 
50Vrms DC Isolation 200Vdc inc pk ac Turn On Voltage 250mV Cable Length 1.2m Includes Test Hook 
spring loaded, IC Test Clip, Insulating Tip, BNC Adaptor, 20cm Ground Lead Probe Tip 

60 ex tax $69 inc tax 
TLS200 Test Lead Set 
• High quality silicone rubber cable • Available with 4mm straight or right angled plugs • Flame retardent 
plastic • Packed in tough plastic wallet Max Ratings 1kVrms, 10A Includes 2 each of 1.5m silicone rubber 
cable assemblies, Test Prods, Sprung Hooks, Insulated Crocodile Clips, Spade Terminal 

$40 ex tax $46 inc tax 
TL600 Fused Prod Test Lead Set 
• Full safety fuse housing makes fuse handling safe should equipment still be connected to a power supply 
• Double skinned, high quality silicone rubber cable for protection against oil, chemicals etc • Available with 
straight or right angled plugs • Flame retardent nylon • Durable tips incorporating 4mm lantern spring 
• Supplied with 4mm insulated crocodile clips Max Ratings 1kVrms, 10A 

Also available $65 ex tax $75 inc tax 
BS-001 1:1 scope probe 35MHz bandwidth liv15/40pF $30 ex tax $35 inc tax 

BS-010 ib:i scope probe >250MHz bandwidth 9M0/16pF $35 ex tax $41 inc tax 
Test Lead Pairs 1.2m silicone rubber straight or right angle plugs $18 ex tax $21 inc tax 
Just Announced! 

NEW ACTIVE PROBE - CALL FOR DETAILS 

Detailed brochures and spec¡fications available. We are factory trained to advise 
on your requirements for general purpose Test & Measuring Instruments 

CD) rÈ3llnr 2-)1r7 LU' 
129 Queen Street, Beaconsfield P.O.Box 37 Beaconsfield NSW 2014 
Tel : (02) 698 4776 Fax : (02) 699 9170 
Call us for the name of your local stockist READER INFO NO. 7 
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Win one of these Hewlett 



Packard Digital Scopes 
To enter this draw all you have to do is, simply 
subscribe or extend your current subscription to 
Electronics Australia. And, at the moment we 
are offering a further discount off our normal 
discounted subscription price, so now it's only $42 
for 12 issues. That's a saving of over $17 off the 
cover price. 
The new Hewlett-Packard HP 54600A and 

54601A are very compact and light in weight, for 
fully-featured oscilloscopes with 100MHz 
bandwidth. Not only that, but they've been getting 
rave reviews around the world for the way they 
combine the use, display update speed and 'display 
confidence' of traditional analog' scopes with the 
high performance of a modern digitising 
instrument. 
The 54600A offers two channels, while the 

54601A offers four channels. Both instruments 
feature a sampling rate of 20 megasamples/ second, 
with 'random equivalent time sampling' to give a 
guaranteed bandwith of 100MHz for all repetitive 
signals, and 2MHz for single-shot measurements. 
Needless to say they have an inbuilt 
microprocessor, and can automatically measure 
most waveform parameters of interest: voltage 
(peak-to-peak, average or RMS), frequency, period, 
pulse width, rise and fall times, duty cycle — all to 
better than 0.4%. Any screen display can be stored 
in memory, sent to a printer or passed to a personal 
computer for further analysis, via optional RS-232C 
or IEEE 488 communications interfaces. 

Other features include a one-touch `Autoscale' 
button to give clear, locked waveform for virtually 
any signal; a wide range of trigger modes; and the 
ability to capture both fast and slow signals. 

For further information about these products 
please call HP's Customer Information Centre on 
008 033 821 or Melbourne on 272 2555. Hurry 
subscribe today, the offer ends 22.01.92. 

HOW TO ENTER: Simply phone ( 008) 242 630 and have your credit card details ready for 
our operator. If you do not have a credit card then fill out the coupon attached and post if 
the coupon is missing, send your name, address, phone number and cheque to: Federal 
Publishing Company, Freepost No. 3, P.O. Box 199, Alexandria, NSW 2015. Any enquiries 
can be made by phoning ( 02) 693-6666. Unsigned orders cannot be accepted. 
CONDITIONS OF ENTRY: 1. The competition is open only to Australian residents 
authorising a new or existing subscription to Electronics Australia before last mail on 
22.01.92. Entries received after closing date will not be included. Employeen of the Federal 
Publishing Company Ply Ltd. and Hewlett-Packard, their subsiduaries and families are not 
eligible to enter. 2. South Australian Residents need not purchase a subscription to enter, 
but may enter once by submitting their name, address and a hand drawn facisimile of any 
coupons 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 23.10.91 and closes last mail on 22.01.92. 7. The draw will take place 
in Sydney on 24.01.92 and will be announced in the Australian 31.01.92 and a later issue of 
the magazine. 8. The first prize is an HP54601A valued at $4693. The second prize is an 
HP54600A valued at $4652. Total prize valued at $9345 ( includes tax). 9. The promoter is 
Federal Publishing Company Ply Ltd, 180 Bourke Rd, Alexandria NSW 2015. Permit No. 
TC91/0000 issued under the lotteries and Art Unions Act 1901; Raffles and Bingo Permit 
Board Permit No. 91/0000 issued on 00/00/91;ACT Permit No. TP91/0000 issued under the 
Lotteries Act, 1964; NT Permit No. 91/0000. 

HEWLETT 
PACKARD 



Our evolving network 
of communications NE 1 
The telecommunications network in both Australia and the world is changing rapidly, but since 
most of the new technology introduced into the network is invisible to the user, this upgrading has 
largely gone unnoticed by the general public. Th s is the first of a short series of articles that discuss 
some of the new technologies that are being introduced, and show how they will give subscribers 
a range of previously unheard of services. 

by ROBERT OWEN 

There is one part of the modernisation 
of telecommunications that is receiving a 
lot of public attention, and that is the In-
tegrated Services Digital Network, or 
ISDN. Although the ISDN is an entirely 
new way of setting up calls and handling 
voice and data, it is only a small part of a 
much larger upgrading of the tech-
nologies associated with telecommunica-
tions. 
Before we can discuss the way that the 

telephone network will change over the 
next decade, we first need to understand 
two techniques that are already in use: 
these two techniques are the digital net-
work and packet switching. 

The digital network 
Voice is essentially an analog signal. 

The mouthpiece of the telephone set, 
when spoken into, converts the changes 
in air pressure due to speech into an 
analog electrical signal. Although this 
principle is easy to implement and costs 
very little, the resulting use of a dedi-
cated pair of wires to transmit an analog 
signal is very inefficient. 
What happens in the digital network is 

that the analog voice signal is converted 
to digital form, by sampling the 
waveform 8000 times each second and 
then assigning a value to each sample. 
The voltage levels of the samples are rep-
resented as binary numbers, and trans-
mitted as a sequence of O's and l's. 
At the receiving end, the binary num-

bers are re-converted into the original 
analog voice waveform. This transmis-
sion method is called Pulse Code 
Modulation, or PCM for short ( see 
Figs.1A and 1B). 
The digital network goes even further 

than this, in order to use copper or fibre-
optic cable to transmit signals efficiently. 
In its simplest form, 32 simultaneous 
voice channels are sequentially inter-
leaved, or multiplexed onto one circuit. 

Modern telephone exchanges such as this AXE made by L.M. Ericsson can 
handle many of the new services described in this article. 
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When 32 channels are multiplexed 
together the resulting circuit is called a 
PCM30 trunk'. 
With this method of transmission, each 

voice connection is still sampled 8000 
times each second and each voice sample 
represented as an 8-bit binary number. 
But the transmission of the signal is fast 
enough that between the times that an 8-
bit sample of a single voice channel can 
be transmitted, 31 similar 8-bit samples 
of other voice channels can also be trans-
mitted. 
This allows 32 simultaneous telephone 

calls to be conveyed along the same 
cable. In practice though, only 30 of the 
32 channels are used for speech — the 
remaining two channels being used for 
control and timing signals, hence the 
name PCM30. 

If each speech sample consists of eight 
bits, and a voice channel is sampled 8000 
times each second, then the digital 
bandwidth of a single voice channel is 
8000 x 8 = 64,000 bits/second (bps). This 
64,000bps bandwidth is the fundamental 
building block of the digital network. 
We have seen how an analog voice 

channel is digitised to enable the signal 
to be transmitted efficiently. If we want 
the telephone network to transmit com-
puter data, traditionally, most people 
have used modems. The modem converts 
the digital signals from the computer into 
an audible sound pattern for transmission 

Fig. la: The digital network converts 
analog voice signals into digital form 
by 8-bit sampling 8000 times per 
second. The principle is Illustrated 
here using 4-bit sampling for clarity. 

Calling Line Identification (CV) is one of the new facilities offered by modern 
display phones such as this model from L.M. Ericsson. 

Fig.1 b: At the telephone exchange CODECs are used to conver the analog voice 
signals into and out of digital form. Thirty separate calls are multiplexed onto one 
PCM30 trunk for transmission. Each channel has a bandwidth of 64kbps. 

X x x x x x x X 

TRANSMIT DATA AT 64 KB/S. 

X x x x x x x u 

TRANSMIT DATA AT 56 KB/S. 

X u u u u u u u 

TRANSMIT DATA AT 8 KB/S. 

X = 0/1 : COMPUTER DATA 

U : UNUSED 

Fig.2: How 8-bit PCM digital words are used to transmit computer data. If all bits 
are used the data can be transmitted at 64kbps; using smaller numbers of bits 
can give data rates down to 8Kbps. 
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Communications 
through the network. This method, how-
ever, is inefficient as only speeds up to 
2.400bps can be transmitted. 
A much better way is to incorporate the 

data to be sent directly into the 8-bit pat-
tern used to transmit speech. If all eight 
bits were used, 64,000 bits of data could 
be transmitted per second. 

If seven bits were used and the eighth 
bit left blank, then 56,000bps could be 
transmitted. If only one bit were used and 
seven bits left blank, then 8000bps could 
be transmitted. 
To perform this, new equipment needs 

to be installed at the subscriber's 
premises to handle the 8-bit pattern, as 
the 8-bit format itself is usually 
generated at the telephone exchange (see 
Fig.2). This is the principle behind 
Telecom's Digital Data Service. 

Packet switching 
We have just shown how the digital 

telephone network can transmit data, in a 
constant stream at rates up to 64,000bps 
(64kbps). Apart from the bulk down 
loading of large computer files, to dedi-
cate a complete 64kbps channel to data 
transfer is not usually the most efficient 
method of making use of the network. 
Consider an operator sitting at a ter-

minal and interactively entering data. 
The operator enters data, sends it to the 
computer for processing, and then waits 
a few minutes for the response. Once the 
response has been received, several 
minutes may pass while the operator 
studies the data and decides what to do 
next. 
All this waiting means that a dedicated 

channel between the terminal and the 
computer is used for, perhaps, only 5% of 
the time. A more efficient method of 
making use of the network for data trans-
mission needs to be used, and in the late 
1970's packet switching was widely in-
troduced. 
What packet switching does is to split 

up a long sequence of data into smaller 
segments, and to bundle each segment 
into a 'packet' for transmission. 
These packets are then transmitted 

through a Public Packet Switched Net-
work (PPSN), which is separate from the 
public switched telecommunications net-
work (PSTN), although the packet 
switched network is often accessed 
through the switched telephone network. 
The Public Packet Switched Network in 
Australia is called Austpac. 

Typically, a packet will contain a maxi-
mum amount of data that can be trans-
mitted at once. With X.25, a commonly 

HEADER TAIL 

START ADDRESS CONTROL INFORMATION 

START 

ADDRESS 

CONTROL 

INFORMATION 

FCS 

STOP 

FCS STOP 

: 01111110 

: destination address 

: sequence number, acknowledgements 

: data to be sent 

: Frame Check Sequence. 

: 01111110 

Fig.3: The kind of data format used in packet switching systems, of which X.25 
is the most commonly used protocol. The information being transmitted in each 
packet is preceded by an identification 'header' and followed by a 'Mires shown. 

Fig.4: in packet switching, the data passes between the two ends of a link (for 
example, la and lb) as a series of individual packets. The packets of data for 
other links can share the same paths, increasing system efficiency. 

used packet switching protocol, this 
upper maximum is specified by the user 
as being between 16 and 4096 bytes, 
with each byte containing eight bits of 
data. Of course, there is no minimum 
amount of data that a packet can contain. 

If no packet size is specified by the 
user, then X.25 defaults to a packet size 
of 128 bytes. It is this packet size that we 
will use in this article. If more than 128 
bytes of data are to be transmitted, then 
the data will be split up into smaller 
amounts and transmitted in separate 
packets. It is the responsibility of the 
packet network to ensure that the packets 
are delivered in the correct sequence. In 
order to do this, each packet transmitted 
contains a sequence number; every time 

a new packet is transmitted, the sequence 
number is incremented and the new num-
ber included with the packet. 

If a sequence number is to be trans-
mitted with each packet, there needs to 
be an agreed-upon format for packets and 
their associated control information. A 
simple packet format, similar to X.25, is 
shown in Fig.3. 
The packet in Fig.3 is made up of six 

fields. The first field is a START flag, 
used to signify the beginning of the pack-
et; next comes the ADDRESS to which 
the packet is to be sent; then comes a 
CONTROL field, which includes the se-
quence number of the packet. These 
three fields are together called the packet 
HEADER. After this comes the 1NFOR-
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Fig.5: As well as directing the various packets of data to their respective 
destinations, each packet switching node can 'buffer' or store packets If a data 
path is overloaded, and resend them when the traffic drops. 

Fig.6: The buffering capability of packet switching nodes also allows 
communication between equipment operating at different data rates. Here a 
terminal operating at 2.4kbps is communicating with a mainframe running at 
19.2kbps. 

MATION field, which contains the data bytes. Once the packet has been received 
to be transmitted. The data to be trans- at its destination, the FRAME CHECK 
mitted can be of any length up to 128 SEQUENCE is used to ensure that the 
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packet was not corrupted during trans-
mission. If the packet was corrupted, the 
receiver can request the sender to 
retransmit the packet, using the sequence 
number to identify the corrupted packet. 

Finally comes the STOP pattern, used 
to mark the end of a packet. Because 
each individual packet may only contain 
up to 128 bytes of data, a single packet 
switched call may involve sending 
several thousand packets of data. 
Because each packet contains an AD-

DRESS, which provides to the packet 
switches or nodes through which the 
packet is to pass sufficient information to 
route the packet, and because a terminal 
may only use a communications channel 
for perhaps 5% of the time, the pos-
sibility arises of interleaving packets 
from different sources onto the same 
transmission channel without confusing 
the communications equipment, as 
shown in Fig 4. 
The order of interleaving of packets is 

quite arbitrary, and depends only on the 
amount of data being sent. This is quite 
different from a PCM30 trunk, where the 
next occurrence of a particular channel 
will be exactly 32 channels later, whether 
or not any data or speech is actually 
being transmitted. 
So long as the amount of data to be 

transmitted by all the terminals does not 
exceed the total data carrying capacity of 
the communications channel, packet 
switching works effectively. In the case 
where, momentarily, the communications 
channel becomes overloaded with pack-
ets, buffering of packets is performed to 
slow the rate of transmission; this usually 
alleviates the congestion. 
The extra circuitry needed to multiplex 

the packets, de-multiplex them at the far 
end and perform buffering is more than 
offset by the increased usage of expen-
sive data circuits. This is shown in Fig.5. 
One of the big advantages of using 

packet switching is rate adaption. Be-
cause packets can be buffered at the 
nodes in the network, the speed at which 
packets are transmitted may be different 
to the speeds at which they are received. 
For instance, a mainframe computer 

may transmit data at 9.6kbps, but the PC 
that receives the data may only be able to 
receive data at 2.4kbps. This rate adap-
tion, shown in Fig.6, is performed by the 
nodes in the network and is transparent to 
the user. 
Now that we have discussed two tech-

niques that are widely used in telecom-
munications, we are in a position to look 
at the changes that are taking place in the 
network. This will be discussed in the 
second of these articles. 

(To be continued) 
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Automotive engine control - 
Look under the bonnet of most modern motor cars, and you'll find a surprising number of electronic 
sensors and actuators. Inside under the dash, there's likely to be a microcomputer — which uses 
those sensors and actuators to control the operation of the engine. The result is more power, greater 
reliability and less pollution than with older mechanical engine control. Here's the first of a short 
series of articles explaining how the new engine control systems work. 

by TONY MERCER 

My wife's car came to a spluttering 
halt just the other day, and investigations 
revealed that one of the carburettors had 
died. Being an 'Olde English' vehicle, it 
used the SU brand of carby. Reliving 
my sports car youth, I gleefully 
took the faulty unit apart and determined 
the cause. Next it was off to the 
friendly spare parts place for some com-
ponents. 
I was shattered to learn that no one 

knew what I was talking about. "Car-
burettors? SU's? what form of ancient 
history is this? Gee I haven't seen one of 
those for years." 
My reply was "If carbies are not used 

now, what is?" 
"Electronic fuel injection, mate!", 

came the reply. 
"Electronic fuel injection! What's 

that?" 
A quick technical update, and I 

realised how far I had fallen behind. 
Ye gods! Off to some reading and fact 
finding. 
This article, and those that follow, is 

the result of an electronics trained 
person's sojourn into the realms of 
modern automotive electronics. 
These days, electronic fuel injection is 

one part of a control system called 'En-
gine Management'. The other part is 
electronic ignition control, sometimes 
called electronic spark timing. 

In pre-fuel injection days, the engine's 
fuel requirements were accommodated 
with a carburettor. This worked on 

Bernoulli's venturi principle, where a 
flow of air over a port caused a partial 
vacuum to occur in the port and fluid 
from the port was drawn out into the air 
stream (see Fig.1). 
The greater the flow of air, the greater 

the vacuum and the greater the flow of 
fluid. The same principle as that used in 
the hand operated fly spray, or garden 
pesticide sprays. 
As the engine's requirement for an air 

flow/fuel mix increased, this rather cun-
ning device sort of automatically com-
pensated for it. When I say 'sort of 
automatically compensated for it' there 
are, in the real world of carburettors, 
many compromises needed to overcome 
cold starting, high speed, high load, id-
ling, different fuel viscosities, etc. 
Fig.2 shows how the explosive mix of 

air and petrol vapour is drawn into a 
cylinder, compressed, ignited, allowed 
to expand and pushes the piston away 
from the combustion area. 

Finally the spent gas is exhausted into 
the atmosphere (called the Otto four 
cycle operation of an internal combus-
tion engine, named after the gentleman 
who invented it.) 
The other system needed is the means 

by which the ignition spark is made to 
happen. The system, named after a Mr 
Kettering who developed it, uses a trans-
former which has a primary to secon-
dary turns ratio of some 1:100. 

If you look at Fig.3 you can see that 
the circuit has a switch, called ' the 

points', that interrupts the current flow-
ing through the primary each time the 
engine needs a spark. 
The collapsing magnetic field in the 

primary winding causes a large volt-
age (around 20,000 volts) to ionize the 
space between the spark plug electrodes. 
The capacitor across the points serves 

two functions. It ininimises the spark 
developed across the points, preventing 
premature failure; and it also causes a 
smaller, lengthened spark plug voltage 
to be produced because of the resonance 
effect of a coil and a capacitor in com-
bination. 
You may wonder how a transformer of 

1:100 turns ratio with 12 volts on the 
primary produces 20,000 on the secon-
dary. The secret is in the rate of mag-
netic field collapse, which causes some 
200 volts to appear on the primary for 
the instant that the magnetic field is col-
lapsing. 
The spark is distributed to each spark 

plug of a multicylinder engine from a 
single coil by a distributor. The timing 
for this spark is arranged by having a 
cam open the points at the appropriate 
moment (Fig.4). This cam timing is 
synchronised to the engine crankshaft 
and the piston position. 
This system is essentially the same for 

later model motor cars except that a 
transistor interrupts the current flow, on 
receipt of a pulse from an electromag-
netic pick-up — instead of mechanical 
points (Fig.5). 
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In order to vary this timing to suit 
engine speeds (we need to have the 
ignition occur at the optimum piston 
position; because the rate of fuel burn 
is reasonably constant, regardless of en-
gine speed, we need to have it occur ear-
lier in the cycle for higher speeds than 
we do for lower speeds), a set of 
centrifugal weights advances the 
timing. 
When there is not much fuel required, 

for instance when in throttle over-run or 

idling, there is again a need for an ad-
vance in ignition timing. The individual 
molecules of fuel are further apart for a 
leaner mixture than for a richer mixture; 
thus the fire has to be started earlier. 
This is achieved by a vacuum advance 

mechanism on the distributor. This 
works on the principle of there being a 
larger vacuum created in the intake 
manifold, with lighter engine loads and 
small throttle openings. 
Again, as with the carburettor, there 
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are all sorts of compromises needed to 
handle the full range of engine operating 
parameters. Such things need to be con-
sidered as the reduction in spark energy, 
to do with the coil not having enough 
time to charge up at high engine speeds, 
or when the vehicle is being started and 
the battery is supplying all its energy to 
the starter motor, etc. 
This was all well and good in the days 

when no one concerned themselves too 
much about how much fuel cost (the oil 
producers had not at this stage made the 
first of their continual raids on our wal-
lets) and how much pollution was let 
into the atmosphere. 
At this stage the government enters 

the scene, and decides that what is 
needed is a set of rules governing such 
things as allowable amounts of pollution 
and fuel economy. A government regula-
tion, ARD27A promulgated in July 
1976, forced automotive companies to 
begin to address these issues. 

In order to obtain maximum fuel 
economy consistent with acceptable 
levels of performance, we need an 
air/fuel ratio of 14.7:1. This needs to be 
varied to 12:1 for acceleration or high 
load conditions, and to 16:1 for cruise or 
overrun. 

It was realised at this time that the old 
carburettor and conventional ignition 
system would not be adequate for this 
requirement, principally because of its 
inability to self tune and adapt itself to a 
variety of different situations. 
The carburettor and ignition system 

may function adequately at one point in 
time, giving all the requisite perfor-
mance, but at another be hopelessly in-
adequate. It may go out of tune through 
wear and tear. 
The engine's operating parameters 

may alter, spark plugs wear and fail, air 
filters become blocked, engine compres-
sion start to fall and become unequal in 
each cylinder of a multicylinder car, etc. 
The timing of the spark for good com-

bustion is difficult to achieve using the 
conventional system. Points become 
dirty, burnt and pitted and the initial 
timing and engine performance 
deteriorates. The mechanical advance 
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Engine control 

mechanisms were a compromise and 
prone to failure. 

`Breakerless' systems using an in-
ductive pickup for spark timing were 
an improvement, but still suffered given 
that the timing advance mechanisms 
were still the same as that used in the 
points system. 
What is needed for constant perfor-

mance and fuel economy is a system that 
is both pro-active and reactive. 
Pro-active means that we predict what 

is going to happen and try and imple-
ment the changes beforehand (a bit like 
using insulated pliers for working on 
dangerous electrical equipment, before 
being belted), while reactive means 
making changes after the event (like, 
after you have received a belt). In the 
pro-active stage, a controller determines 
how much fuel and spark delay is 
needed for a given situation, and ad-
justs the fuel delivery and spark timing 
accordingly. 

In the reactive stage the controller 
measures the exhaust gas for a certain 
level of oxygen. If it finds the exhaust 
gas does not have enough oxygen, the 
air/fuel ratio is too rich; if it has too 
much oxygen the air/fuel ratio is too 
lean. Once this has been determined the 
mixture is altered to correct it. 
Another reactive sensor is the 'knock 

sensor' that senses whether or not the 
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engine is 'pinging , or pre-igniting. This 
means that the ignition is occurring 
before it should, and the timing needs to 
be backed off. 

In point of fact, one of the problems in 
the timing scheme described earlier is 
that it needs to take account of variations 
in individual cylinder characteristics. 
Because of slight differences in cylinder 
combustion area, inlet and output port 
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shapes etc., the timing specifications 
were a worst case compromise resulting 
in less than optimum engine timing. 

It may be that five out of six cylinders 
could have their timing advanced, but 
this would cause pre-ignition in the 
sixth. Consequently all have to have 
their timing retarded. 
For the same reason the carburettor 

specifications were less than optimum, 
in order to avoid too lean a mixture. 
You may ask 'what is wrong with a 

lean mixture?' Apart from likely engine 
damage, it tends to increase one of 
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the engine pollutants and reduces 
engine power. 
A certain point can be reached with a 

mixture that is too lean, where a sort of 
se mi-misfire can occur: the flame is 
started but does not continue. This 
results in unburnt gasses being let into 
the atmosphere, a power loss and an ac-
tual increase in fuel consumption. 
Finally there is a device called a 

catalytic converter, that further cleans 
the exhaust. In point of fact the cor-
rect operation of this converter re-
quires that the three main components of 
the exhaust pollutants — unburnt 
hydrocarbons, carbon monoxide and 
nitrous oxides — be kept at a certain 
ratio and this is a further objective of the 
control system, along with good fuel 
economy. Fig.6 gives you an idea of the 
air/fuel ratio needed for good conversion 
efficiency. 
A system that includes an oxygen sen-

sor and a catalytic converter is called a 
closed loop system and examples of the 
theory of closed loop can be seen in such 
things as water heaters and toilet 
cisterns; any form of process control 
where inputs are measured and 
presented to a controller, decisions made 
as a result of these inputs and outputs 
applied to some actuators that effect the 
control. 
The output is examined for ap-
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propriateness and some feedback is 
presented to the input, in order to fine 
tune the system (Fig.7). 
There was an attempt to make a sort of 

electronically controlled carburettor, 
where the air/fuel ration could be con-
trolled by an electronic box of tricks that 
varied the jet size, but these were not 
particularly effective. 

Instead of the fuel ratio being control-
led by a short length of tube, one end in 
fuel and the other exposed to the air flow 
and with the ratio being controlled by 
mechanical means, an electronic fuel in-
jection system uses a controller to read 
various input sensors, such as air atmos-
pheric pressure and temperature, air 
flow rate, engine temperature, engine 
speed and position etc., and determine 
how much fuel needs to be supplied to 
the engine. The fuel injection results 
when a solenoid-controlled valve opens 
and lets fuel at a controlled pressure into 
the intake manifold. The duration of this 
turn-on time controls the amount of fuel, 
and this time is usually in the fractions 
of milliseconds. 

In order to determine how long to 
open the fuel solenoids, the controller 
needs to know what the mass of the air is 
in the cylinders. Once this is known a 
calculation is made so that an air/fuel 
ratio of 14.7:1 is aimed at. 
The controller measures air mass 

using one of two methods: 
1. The speed density mode: 

In this mode the controller knows the 
engine capacity and can mea-sure 
how fast the engine is turning. It 
measures the air temperature and 
barometric air pressure (in order to 
work out its density), and also the 
manifold atmospheric pressure and 
throttle position. 
The controller knows the volumetric 
efficiency of the intake system — 
i.e., the ratio of the theoretical 
amount of air possible, divided into 
the actual air achieved, considering 
all the restrictions on the air flow 
when all the sensory input is taken 
into account. Using all this data it 
can compute the mass of the air 
in the cylinders. 

2. An air flow sensor: 
In this mode it measures the flow of 
air directly using an air flow sensor 
— either a movable flap or a hot wire 
(more about these strange devices 
later), combined with some of the 
aforementioned sensors to arrive at 
the air mass. Using the same sensory 
information the controller also deter-
mines optimum spark timing. 
The distributor is now minus all of its 

original timing advance mechanisms, 
and consists of a Hall effect pickup 
(used as a sensor by the controller to in-
dicate crankshaft rotational position and 
speed) and an amplifier used in conjunc-
tion with a coil to provide the spark. 
(Fig.8) 
The controller, which naturally is a 

microcomputer specifically designed for 
this task, has in its memory (apart from 
the program) a list of data appropriate 
for the engine specifications, operational 
environment, etc. 
The program combines this data with 

its sensory inputs to determine this 
air/fuel ratio and spark timing. 
Once this has been done, the injec-

tors opened and a spark made to 
occur, the oxygen quantity in the ex-
haust is measured and fme tuning 
made to the data. In this manner the con-
troller can continually fme tune the en-
gine, keeping it at its optimum 
performance setting. 
The controller can also log any 

failures that have occurred or sensors 
that appear to be out of limits. For in-
stance if it reads that the engine is at 
freezing point but the air temperature is 
at 25°C, it would have good grounds to 
suspect that something was wrong. 

Those sensors 
So what are these sensors? They 

fall into what I call two categories: 
direct and indirect, depending on 
what sort of further processing the con-
troller needs to do in order to obtain the 
sensed information. 
The direct type use variable resistors 

— either potentiometers, whose sliding 
contact is tied to a movable mechanism 
(throttle position, air flow sensor flap 
etc. (Fig.9) — or a variable resistor 
whose resistance varies as a conse-

quence of temperature, pressure, etc. 
(Fig.10) 
This class of sensor provides an 

analog of some physical quantity (posi-
tion, temperature, pressure, etc.), usually 
a voltage corresponding to the quantity, 
to the controller. An example should 
give you an idea of how this works. If a 
potentiometer has 12 volts across it and 
the slider is connected to the throttle, full 
throttle might be represented to the con-
troller with 12V, a closed throttle with 
OV and half throttle with 6V (Fig.11). 
This class of sensor is a direct one in 

that the output can be used directly by 
the controller. The problem with them is 
that they are sensitive to dirt ingress, 
wear after a while, do not operate all that 
quickly and have difficulty measuring 
small changes. 
Faster acting sensors that are more 

reliable are the variable capacitor and 
variable inductance. 

If you recall from basic theory, the for-
mulae for calculating the capacitance of 
a parallel two-plate capacitor is: 
C = (D x A)/d, 
where A is the area of the plates, d is 

the distance between them, and D is the 
dielectric constant of the material be-
tween them. With a variable capacitor 
either the two plates are made to move 
closer together or further apart, the plate 
area is made to vary or the dielectric 
(material) between them is made to vary 
(Fig.12). 
A fuel level sensor (Fig.13) using the 

latter principle, where petrol level alters 
the dielectric of a capacitor, was tried for 
a while but proved unreliable due to im-
purities in the fuel. 

This class of sensor is called indirect 
because the controller can't calculate the 
capacitance directly. Rather the variable 

Continued on page 99 
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RITRON QUALITY RITRON POWER 

RITRON 

C286-16 

80286-12 CPU ' 
1 MEG RAM EXPANDABLE TO 4 MEG 

16141z LANDMARK SPEED TEST 
1.2M JAPANESE BRAND F.D.D 

42M HARD DISK DRIVE 28ms ACCESS 
101 EXTENDED "CLICK" KEYBOARD 
JAPANESE KEYBOARD SWITCHES 
MINI CASE & 200W POWER SUPPLY 

SUPA VGA COLOUR MONITOR (1024 x 768 res) 
SERIAL PARALLEL GAME PORT 

3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY 
256K VGA CARD. DOS 5.00 IBM COMPATIBLE 
SPREADSHEET, WORDPROCESSOR & DATABASE 

SOFTWARE INCLUDED. 

ASSEMBLED & $1 3399 TAX INC 
TESTED 

IN AUSTRALIA $1,249 TAX EX 

RITRON 

80386SX-20 CPU 
1 MEG RAM EXP TO 4 MEG 

27Areiz LANDMARK SPEED TEST 
1.2M JAPANESE FED. 512K VGA CARD 
85M HARD DISK DRIVE, 18ms ACCESS 
101 EXTENDED"CLICK" KEYBOARD 
KINI CASE & 200W POWER SUPPLY 

SUPA VGA COLOUR MONITOR (1024 x 768 Resolution) 
SERIAL PARALLEL GAMES PORTS 

3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY 
DOS 5.00 IBM • COMPATIBLE 

SPREADSHEET, WORDPROCESSOR & DATABASE 
SOFTWARE INCLUDED. 

• SHAREWARE SOFTWARE $ 1 79 a TAX 
V INC. 

ASSEMBLED & TESTED I 3 

IN AUSTRALIA. $1,595 TAX EX 

RITRON 

EXECUTIVE 

486-75 
80486SX-20 CPU 64K CACHE ON BOARD MEMORY 

1 MEG RAM EXP TO 32 MEG 
75etz LANDMARK SPEED TEST 

85 MEG HARD DISK 18ms ACCESS TIME 
1.2M JAPANESE BRAND F.D.D DOS 5.00 

101 EXTENDED "CUCK" KEYBOARD 
SERIAL PARALLEL, GAMES PORTS, 1MEG VGA CARD 
SUPA VGA COLOUR MONITOR (1024 x 768 Resolution) 

MINI CASE & 200W POWER SUPPLY 
3 YEAR "AUSTRAUAN" PARTS & LABOUR WARRANTY 

SPEADSHEET, WORDPROCESSOR & DATABASE 
SOFTWARE INCLUDED. *SHAREWARE SOFTWARE 

ASSEMBLED & TESTED IN AUSTRALIA. 

$2,695 

$2,495 TAX EX 

TAX 
INC. 

WITH 200 MEG DRIVE 

$3,295 TAX INC. 

$2,995 TAX EX. 

RITRON 

286-21 

80286-16 CPU 
1 MEG RAM EXPANDABLE TO 4 MEG 
21Mhz LANDMARK SPEED TEST 
1.2M JAPANESE BRAND F.D.D 

42M HARD DISK DRIVE 28ms ACCESS 
101 EXTENDED "CUCK" KEYBOARD 
JAPANESE KEYBOARD SWITCHES 
MINI CASE & 200W POWER SUPPLY 

SUPA VGA COLOUR MONITOR (1024 x 768 Res) 
2 SERIAL PARALLEL GAME PORTS 

3 YEAR "AUSTRALIAN " PARTS & LABOUR WARRANTY 
256K VGA CARD. DOS 5.00 IBM' COMPATIBLE 
SPREADSHEET, WORDPROCESSOR & DATABASE 

SOFTWARE INCLUDED. 

ASSEMBLED & $ 11 3449 TAX INC 
TESTED 

IN AUSTRAIJA $1,325 TAX EX. 

RITRON 

EXECUTIVE 

386-57 
80386-33 CPU 128K CACHE ON BOARD MEMORY 

1 MEG RAM EXP TO 16 MEG 
57Mhz LANDMARK SPEED TEST 

85 MEG HARD DISK 18ms ACCESS TIME 
1.2M JAPANESE BRAND F.0.0 

101 EXTENDED "CUCK" KEYBOARD 
SERIAL PARALLEL GAMES PORTS 

SUPA VGA COLOUR MONITOR ( 1024 x 768 Resolution) 
MINI CASE & 200W POWER SUPPLY 
512K VGA CARD (256 COLOURS) 
DOS 5.00 IBM' COMPATIBLE 

3 YEAR "AUSTRAUAN" PARTS & LABOUR WARRANTY 
SPEADSHEET, WORDPROCESSOR & DATABASE 

SOFTWARE INCLUDED. 

'SHAREWARE SOFTWARE 2  _ TAX INC. 
ASSEMBLED & TESTED $ 3195 

IN AUSTRALIA. $1,965 TAX EX 

RITRON 

EXECUTIVE 

486-115D ./£ 

80486-25 CPU 
ON BOARD CACHE. 1 MEG OF RAM 
115Mhz LANDMARK SPEED TEST 

85 MEG HARD DISK 12m. ACCESS TIME 
1.2M JAPANESE BRAND EOM 

as. 1.44M JAPANESE BRAND F.D.D 
101 EXTENDED " CLICK" KEYBOARD 
SERIAL PARALLEL, GAMES PORTS 

1 MEG VGA CARD DOS 5.0 IBM COMPATIBLE 
VGA COLOUR MONITOR (1024 x 768 Resolution) 

MINI CASE & 200W POWER SUPPLY 
3 YEAR "AUSTRAUAN" PARTS & LABOUR WARRANTY 

SPREADSHEET, WORDPROCESSOR & DATABASE SOFTWARE. 

$2 3995 TAX INC. 

$2,695 TAX EX 

ROD IRVING ELECTRONICS Est. 197 7. 
MAIL ORDER HOTLINE: 008 33 57 57. (ORDERS ONLY) ENQUIRES: (03) 543 7877 

HEAD OFFICE: 56 RENVER RD, CLAYTON. PH: (03) 543 2166. FAX ( 03) 543 2648 

CITY 48 A'BECKETT ST. MELBOURNE. PH. 663 6351 / 639 1640. FAX: 639 1641. 

NORTHCOTE 425 HIGH ST. NORTHCOTE, PH. 489 8866. FAX: 489 8131. 

SYDNEY:74 PARRAMATTA RD, STANMORE. PH: (02) 519 3134. FAX: (02) 519 3868 

MELBOURNE DEALER: BLUESTAR COMPUTERS: 271 MAROONDAH HWY, RINGWOOD, 3134. 
PHONE: (03)870 1800 FAX: (03) 879 3927 

85M HD add 
126M HD add  

200m HD add 

EXTRA RAM 

OPTIONAL EXTRAS 
ADD PRICE TO BASE 

SYSTEM COST. 
i12K VGA CARD $50 

M VGA CARD $100 

CO CHANGE A 
OM HARD DRIVE TO A 

$150 
$290 

$700 

1 MEG add $90 

MEG add $180 

RITRON 
EXECUTIVE 

386-57 
80386-40 CPU 128K CACHE ON BOARD MEMORY 

1 MEG RAM EXP TO 16 MEG 
57Mhz LANDMARK SPEED TEST 

126 MEG HARD DISK 12ms ACCESS TIME 
1.2M JAPANESE BRAND F.0.0 DOS 5.00 

101 EXTENDED "CLICK" KEYBOARD 
SERIAL, PARALLEL GAMES PORTS 512K VGA CARD 
SUPA VGA COLOUR MONITOR (1024 x 768 Resolution) 

MINI CASE & 200W POWER SUPPLY 
3 YEAR "AUSTRAUAN" PARTS & LABOUR WARRANTY 

SPEADSHEET, WORDPROCESSOR & DATABASE 
SOFTWARE INCLUDED. *SHAREWARE SOFTWARE 

ASSEMBLED & TESTED IN AUSTRALIA. 

$2,395 

$2,150 

Tax WITH 200 MEG DRIVE 
INC. 

TAX EX. 

RITRON 

EXECUTIVE 

( 486-157  re u 
80486-33 CPU ON BOARD CACHE. 4 MEG OF RAM 

157Mhz LANDMARK SPEED TEST 
200 MEG HARD DISK 12ms ACCESS TIME 

1.2M JAPANESE BRAND F.D.D 
3.5" 1.44M JAPANESE BRAND F.D.D 
101 EXTENDED "CUCK" KEYBOARD 
SERIAL PARALLEL GAMES PORTS 

1 MEG VGA CARD DOS 5.0 IBM* COMPATIBLE 
VGA COLOUR MONITOR (1024 x 768 Resolution) 

TOWER CASE & 220W POWER SUPPLY 
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY 

SPEADSHEET, WORDPRCESSOR & DATABASE SOFTWARE. 
ASSEMBLED & TESTED 

IN AUSTRALIA. 
IDEAL CAD MACHINE! 54,395 

$2,995 TAX INC. 

$2,750 TAX EX. 

WITH 200 MEG DRIVE 

$3,595 TAX INC 

$3,195 TAX EX 

Postage rates 

$1 - $9.99 $3.00 

$10 - $24.99 43.50 

$25 - $49.99 $4.50 

550 - $99.99 46.00 

$100 - $199 47.00 

$200 - $500 FREE 

$500 PLUS FREE 

trizre 

iii.g6 4C .--> $3,955 

These postsg• 

re*a are beeic 
po•tsge only up lo 

5Kg. Road freight, 

bulky Irsgile 

lierre 

charged at 

diflenent rale• 

TAX INC 

TAX EX 

All sales tax exempt orders 

to: RITRONICS WHOLESALE 
56 Reny« Rd, Clayton, Victoria . 

Ph: (01)543 2166 Fax: ( 03) 543 2648 
MAIL ORDER & CORRESPONDENCE 
P.O BOX 620, CLAYTON, VICTORIA. 3166. 

Emu., & onemlaeon• •sceped. Price@ & epeclication 
eublect lo change. • IBM. PC, ET, AT, • re registered 

trademark@ of Inernetionel Buenos. klachlnee, 



AUSTRALIA'S CHEAPEST DIS PRICES! 

0  

le I 
NO BRAND D "KS 

BOXES OF TEN DISKS LIFETIME WARRANTY 
1-9 10. 50, 100. SOO. 

5 1/4" DS/DD $4.75 $4.65 $4.55 $4.30 $4.20 

5 1/4" DS/HD $9.30 $9.00 $8.60 $8.40 $8.30 

31/T• DS/DD $8.75 $8.40 $8.00 $7.90 $7.130 
31/r• DS/HD $17.50 $16.95 $16.75 $ 16.50 $15.90 

41.6 

ME OREX DISKS VERBATIM DATALIFE VERBATIM VALUELIFE 
1-9 boxes 10+ 

3 1/2"DD $19.95 $18.95 
3 1/2"HD $45.95 $42.95 
5 1/4"DD $14.95 $12.95 
5 1/4"HD $23.95 $22.95 

1-9 boxes 10+ 

3 1/2"DD $28.50 $27.95 
3 1/2"HD $53.50 $52.50 
5 1/4"DD $22.95 $21.95 
5 1/4"HD $27.95 $26.95 

28ms 
CONTROLLER 

MA 

FAST STEPPER $549 

/F 
FAST STEPPER $359 

2 ms 
CONTROLLER 

WITH ID 

17ms E WITH IDE/FD 
CONTROLLER VOICE COIL 

1-9 boxes 10+ 

3 1/2"DD $23.95 $22.95 
3 1/2"HD $39.95 $37.95 
5 1/4"DD $12.95 $11.95 
5 1/4"HD $19.95 $18.95 

1 ms 
CONTROLLER VOICE COIL 

16ms 
CONTROLLER 

o o MFC 

/ D 
VOICE COIL 

2 YEAR 

WARRANTY 

 $479 

WARRANTY , 

 $695 

$1,195 
12ms A 

'ANT' $369 CONTROLLER 

All Hard Disk capacities are formatted. IDE/FDD drives are already 

low level formatted so you only have to "F DISK" to high level 

format them. Please note you need DOS 4.01 to format these to 

their maximum capacity as drive "C or otherwise you will have to 
partition as "C", "DE:", etc. If you have an earlier version. 

H I E/F D 
VOICE COIL 

2 YEAR 
WARRANTY 

SHAREWARE 
SOFTWARE 
FROM $3.95. 
ONLY AT OUR 
NORT.HCOTE 
STORE AND 
STANMORE. 
OVER 1200 
TITLES! 

RITRON 486-33 
MAINBOARD 
• Intel 80486 Microprocessor 
• IBM, XT and AT 
• Direct support for the Weitek 
4167 coprocessor 
• Built-in cache controller: Optional 32-KB, 64-KB, 
128-KB or 256KB cache memory • 128Kcache fitted. 
• Supports interleaved cache RAM for high speed CPU 
at well as 80486 burst mode . • Flexible DRAM 1-32MB 
• Sophisticated DRAM controller 
• AMI BIOS with built-in SETUP program 
• Support shadow RAM 
• Synchronous AT bus clock with programmable clock 
• Support fast A20 Gate & fast CPU reset to boost performance of software utilizing 
80486 protected mode, such as OS/2, UNIX..etc. 
• Eight expansion slots - Six 16 bit, Two 8-bit 

X18131 $1,995 

3 
5 1/4" Mounting bracket 
• Power supply adapter 
Cable adapter 
• Floppy disk controller card which controls 1.44/720/360 drive* 
Complete instructions to Install a 3.5" In your existing computer. Enloy the higher 

density & easy handling of 3.5" floppy disketteel C11915 $295 

1/2" DRIVE KIT. Y E DATA 3.5" 1.44/720/360 DRIV E 

"Mega RAM" Memory hoard 

Thla new generation memory enhanced 
board offers O wait state high speed 
operation. It can take up to 6MBytes of 
4 a 256K or 1 a 1M DRAM chip. Up to 7 card* can be used together (42MB EMS). 
It is 100% EMS 3.2 & 4.0 compatible, and beet of all it can be used In an XT, AT or 386 
because it le 8 bit, 16 bit conflgerable. So get yourself a Mega for the price of a Minl. 

X18051 $299. 00 

DOS 5.0 UPGRADE NOW 
AVAILABLE ONLY $129 

SOUND BLASTER 
CARD! 
THE ALL-IN-ONE SOUND 

CARD! 
Sound Blaster is the ultimate sound board 

that easily plugs into any internal slot in your 

)BM • PC, XT, AT, 386, PS/2 ( 25/30) & compatibles. 

FEATURES: 

• Text to speach synthesizer 

• 11-voice FM music 

• Digitized Voice Input & Output. 

• MID, Interface 

• Joyitick port 

• Mictophone amplifier & jack 

WOW ONLY...$269 

tinge. 
btaiàitt: 

.J 

Power amplifer & Volume Control 

• Bundled software: 

SBTALKER with Dr SBAITSO 

VOXKIT-Voice development tools 

TALKING PARROT 

FM INTELLIGENT ORGAN, 

Sound Blaster Pro...$469 

 ̂TH CO-PROCESSOR SPECIAL 
80287XL... replaces 80287-6 80287-8 80287-10 $295 
80387DX-33  $595 ire&   
80387SX-16   $450 

80387SX-20  $495 

LOOK! NEW CARDS 

44114 

ROD IRVING ELECTRONICS 

/1138-71   

4 PORT SERIAL CARD 
(Software Output cables Included.) 

The PE-514A has 4 serial ports for asynchronous 
communication. These ports can be used to connect 
your PC with a serial printer, MODEM, serial mou» 
or other aerial devices which use an RS232C Interface. The interface is • DTE type with 

a male DB25P for 4 aerial port output ft supports DOS & XENIX. X18155 $199 

CITY: 48 A'BECKETT ST, MELBOURNE 
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 7877 

FAX: (03) 639 1641 
FAX: AS PHONE. 
FAX: (02) 519 3868 
FAX: (03) 543 2648 

All salts tes exempt orders and 
wholesale equines Ix 
RITRONICS WHOLESAL E 
56 Renver Road Clayton 
Phone (03) 543 2166 ( 3 Ires1 
Fax 1031543 2648 

Errors and onIsslons escepted 
Prices and speolcabonssubjeCII0 

change 
••• ,opsletaf.,a0e.,•••Ir. 

&pt. 
•opsle. •00.0.1es ',vet ed 

.•••• • espec ...• 
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008 335757 TOLL FREE IVIAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL ( 03) 543 7877 

FIVE CHANNEL SPECIAL 
EFFECTS MIXER 
A consol or freestanding mixer 

with 8 inbuilt special effects. 

Designed for both DJ and studio use. 

The following inputs are provided: 

2 x turntables • 4 o line Inputs • 2 x low impendance 
Microphones. 

Eight special effects: siren, telephone, machine gun, 

bombing, shooting, ambulance, thunder, laser. 

Other features: bass & treble control, Headphone Cue 

monitoring, 

CHI to CH2 cross fader, mic talkover switch, master 

volume level control and left & right LED VU meters. 

A12013 $299.00 

VIDEOCAM / VCR 

AUDIO MIXER 
A professional audio mixer 

designed for the serious 

home video movie maker 

through to the home video 

camera user. Background music and effects cart be 

faded in and out to existing video tape sound tracks. 

Ideal for weddings, family, sporting arid other 

recordings. 

• Input for a video camera, VCR, CD, tape, tuner, 

auxiliary and turntable. 

• Mic panpots • Mic faders • Turntable faders • VU 

meters • Mono/stereo switches • CD/Tape fader & more. 

A12004 $169.00 

SURGE/SPIKE 
SAFETY PLUG 
Stand alone 
3 pin plug 

Plugs into socket adjacent to 
the equipment that you want 
to protect. All outlets on a 

power board can be 

protected by inserting the 
Triangle Surge/Spike Plug 

into any of the free outlets. 
Green safety neon glows 

when power is on. 

Approval No. V88029 

Total energy rating: 225 

Joules (10/1000us) 
Protection level: 275V 
Nominal, 475V Peak. 

Response Time: Better than 

10 nanoseconds. Automatic 

reset. 

X10060 $25.00 

'4Doe"-
SURGE'SPIKE 
SAFETY CORD 
SET 3 pin MAINS 

plug to 
3 pin IEC plug 

Plugs directly into your 
equipment and replaces 
your existing cord- set. Clear 
moulded plugs at both ends 

with green safety neone that 
glow when power is on. 
Approval Number*V88029, 
V900297, V85006. 
Total Energy Rating: 225 

Joules ( 10/1000us) 
Protection level: 275V 
Nominal, 475V Peak. 

Response Time: Better than 
10 nanoseconds. Automatic 
meet. 

X10080 $39.50 

THE b . 1 rTON 

SPIKE PROTECTOR 
Surges and spkes are caused not 
only by lightning strikes and load 
switching but also by other equipment 
being switched on and oil such as 
frupescent lights electric motors 
ridge heelers air condotioners etc 

F., effective prolecteon such spikes 
must be stopped before they each 
your equipment Simply plug 'The 
Button into an outlet and It will proleci 
all eq.:omen, plugged Into adjacent 
dIets onlhe Same branch circuit 
The Button employs unique metal 
'Hide vanster technology and will 
dissipate 150 ioules of electrical 
energy Mearty I.ce that 01 
comparable , eqe artesters 

SPECIFICATIONS. 
Voltage 240V Nominal 
Total Energy Rating 150 joules 
Response 'Time 1 Ons 
Orntechon level 350V peak 

$42.95 

MAGIC STAGE 
A working bench for your Mouse 

•High quality ABS plastic and 

antuslatic rubberised lop 

•Stalionary holder 

'Includes pull-out shelf for 

Mouse 

•Dimensions 200 a 260 • 25mrn 

• Fels over keyboard 

C21080 On special 
was $24.95 

Now $14.95 

SURGE BUSTER 
6 PROTECTED POWER OUTLETS 

Ideal for protecting personal 
computers, video equipment. 

colour TVs, amplifiers, luners. 

graphic equalisers, CD players etc 

SPECIFICATIONS: 
• Electrical redid: 240V AC, 50N, 

10A 

• 3 . Metal Oxide Vansiors (MOO) 
• Maximum clomping voltage. 

each MOO. 710 volts al 50 amps 
• Response time. Less than 25 
Nanosecond,. 

X10086 $69.95 

OuickShot 
joysticks 

Quick Shot offers the 
moat complete selection 
of video game conzollers 
In the market. Models are 
available to suit all the 
most popular video game 
machines and just about 
any playing style. 

0S-123 WARRIOR 5 

IBM COMPATIBLE ( 15 PIN 

C14208 S59.95 
APPLE 8. IBM 
COMPATIBLE 

(9 & 15 PIN 

CONNECTORS) 

C14211 S62.95 

0S113PC IBM PACK 
INCLUDING JOYSTICK 

ADAPTOR CARD 15 PIN) 

C14216 $59.95 

0S-123 PC IBM PACK 
INCLUDING JOYSTICK 

ADAPTOR CARD ( 15 FIN) 

C14217 $74.95 

0S-129N/F SPACEAGE 
CONTROL NINTENDO 8. 
MULTISYSTEM 

COMPATIBLE (7 OR 9 

PIN) 

C14214 $39.95 

0S-130N/F DELUX 
DIGITAL 
NINTENDO & 
MULTISYSTEM 

COMPATIBLE (7 1 9 PIN) 
C14209 $39.95 

OS- 131 NEW BA;IC 
ATARI / COMMODORE -9 
PIN 

C14218 $19.95 

GENISCAN 
GS-4500 

with FREE OCR 

software. 
RESOLUTION: 100-400 dots 

per Inch switch selectable. 

• Grey Level: 3032 grey 

scales and one letter mode. 

• Scanning Width: single 

scan, maximum 105mm, 

multiscan up to 300mm 

X19935 $299 

GENI SCAN 
COLOUR SCANNER 
The GS-C105 Colour 

*canner scans any colour 
or black L white image into 

your IBM PC AT, PS-2 or 
compatible system without 
loss of hue . 
FREE SOFTWARE) 
Draw shapes, modify 
object* alter colours & edit 
a palette of 256 colours 
using the commands on 
your pop-up menus. You 
can even design your own 
font type size. 
• 105mm scan width, multi 
scan up to 300mm 
• 64 shade levels 

X19930 $895 

DUST COVER 
Keep your computer and 

accessories tree of dust and 

grime while not in use 

XT * Cover Set 

C21066 $14.95 

AT Cover Set 

C21068 $16.95 

Ill \I) ( II \MR 1)1110, 
It linty takes a minute amount 

of dust, dirt or magnetic oxide 

particles on your drive heads to 

cause problems: errors. 

downtime or an expensive 

service call. Regular use of a 

head cleaner will keep your 

drive free of trouble causing 

dirt and help keep your system 

up and running. These disk 

cleaners are simple to use, and 

include cleaning solution and 

instructions 

• t 1/2' 

C12560 16.95 

• S 1/4 

(:12555 $4.95 

HAVE THE CUTEST 
MOUSE IN THE 

HOUSE 
WITH THESE 
GREAT NEW 

PRODUCTS! 

mousE COVER 
Be the first in your office to 

have a mouse that every one 
will want use. This cute little 
mouse cover puts a bit of fun 
and colour onto your desk 
while keeping your mouse 

free of dust! 

C21069.... _57.95 

MOUSE 

CLEANING KIT 
Keep dust and dirt from 
damaging your mouse with 
this handy mouse cleaning 
kit. This special rounded tool 
will find its way into all the 
hard to get at places. The kit 
also comes with cleaning 
fluid and 5 soft cloths to keep 

your mouse spotless) 

C21071 $9.95 

Everything you need to keep 
your mouse happy! You get a 
mouse pad, a mouse holder, a 
cleaning kit ( previously 
described) and a cute little 

Mouse COVEN% 

C21072 $16 95 

tie 

ei‘ 
•lip \Is 

MOUSE GIFT SET 

Here It Is) The ultimate mouse 

kit. You get the cute little 
mouse cover to protect it 
from dust, the mouse 
cleaning kit with the rounded 
tool •!. 5 cloths, the mouse 
house and mouse pad all in • 

handy black care. 

C21074 $19.95 

COMPUTER 

CLEANING KIT 
To gain optimum performance 
and prevent damage to 

valuable disks, this cleaning 
kit has all you need to keep 

your computer in top notch 
performance. Anti-static 
cleaning pads, cleaning 

swabs, cleaning solution, 5 
1/4" 8. 3 1/2" cleaning 

diskettes. 

C2107.7 $19.95 

VIDEO 

ACCESSORIES 

VHS VIDEO HEAD 

CLEANERS 

New "wet Ary, wet" system 

cleans and dries all parts 

which come into contact 

with the magnetic tape. 
Fluid is applied directly 

on to cloth cleanIng tape 

prior to use. It uses clean 

tape for each cleanIng 

operation Low drag for 

use in sensitIve 

rnechanisens. 

611056 516.95 

VIDEO i AUDIO 
TRANSMITTER 

A small compact unit 

that allows transmission 

of video & audio signals 

(RF) to any TV set or 

VCR within range of 30 

metres. Ideal for 

watching videos in the 

bedroom or kitchen 

without having to move 

the entire VCR or having 

long • xtention leads 
running through the 

house. Can also be used 

as a transmitter for a 

video camera. With 

power on/off switch 

audio and vide6 leads 

and supplied with an AC 

adaptor. 

A16150 Normally..595.95 
NOW ONLY S84.95 

AUDIO 

ACCESSORIES 

,M ,, ACT DISC CASES 
Packet of 3 standard 
replacement compact 
disk cases. 

A10030 JAM 

CHECK OUT THIS 

MONTHS 

MOTHERBOARD 

SPECIALS 

286-12/16 $159 
286-16/21 $179 
386SX-20/27 $395 
386-33 with 
128K CACHE $895 
486SX-20 $1395 
486-33 $1995 

MAIL ORDER 1407UNF 
008 335757 

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



ROD IRVING ELECTRONICS - No.1 FOR COMPONENTS 

QUALITY 3mm LEDS 
1-9 10-BO 100• 

210140(R) $0.15 $0.12 $0.10 

210141(G).. $0.20 $0.18 $015 

210143(Y).. $ 0.20 $0.18 $0.15 

Z10145(0).. $0.20 $0.18 60.15 

BNC MALE PLUG 
1-9 10-99 100. 

P10514 $2.50 $2.25 $1.50 

BNC PANEL SOCKET 
1-9 10. 100, 

P10516 $2.50 $2.25 $1.50 

MIR 
BNC CRIMP PLUG 

1-9 10-09 100. 

P10530 $3.95 $3.75 $3.00 

BNC SOLDERLESS 

TWIST ON PLUG 
1-9 10-99 100* 

P10531 $3.50 $3.25 $3.00 

)  CANNON PLUGS 

AND SOCKETS 

CANNON TYPE 3 PIN 

CHASSIS MALE 
1-9 10-99 100. 

P10962 $3.50 $2.95 $2.50 

giLL- tt) 
CANNON TYPE 3 PIN 

LINE FEMALE 
1-9 10-99 100. 

P10964 $3-95 $3.50 $2.80 

CANNON TYPE 3 

CHASSIS FEMALE 
1-9 10-99 100. 

P10966 $4.95 $4.50 $3.50 

CANNON TYPE 3 PI': 

LINE MALE 
1-9 10-99 100. 

P10960 $4.50 $3.50 $2.50 

((.. COMPUTER 
CABLES 

1111111010.1.1e-sy... 

• Six conductor •hkelded 
computer interface cable. - 
W12670 • CIC6 6 con. 
1-9M 10M. 10044. 

$1.30M $1.10M $ 1.00M 
W12672 • CIC9 9 con. 

1.9 1.4 1014• 100M• 
$1.60M $1.50M $1.20M 
W12674 • CIC12 12 con. 

1.9M 10M. 10MA• 

$2.50M $2.20M $1.90M 
W12676 • CIC16 16 con. 

1-944 10M. 1001A• 

$3.50M $3.20M $2.50M 
W12678 • CIC25 25 con. 

1-944 10M• 100M• 

\$„..3..1.tOM $3A0M $3.00M}  

LEDS 

QUALITY 5mm LEDS 
2117150(9). 613.15 $0.12 $0.10 
210151(G). $0.20 $0.20 $0.18 
210152(Y).. $0.25 $0.20 $018 

.11•110 

FLASHING LEDS 
RED 5mm 1-9 10+ 
Z10159 $1.10 $ 1.00 

RECTANGULAR 

LEDS 

RED 
GREEN 
YELLOW 
ORANGE 

1-9 10. 100* 

204 150 120 
200 15e 120 
200 150 120 
200 15e 120 

¡(IC SOCKETS-) 

LOW PROFILE 

IC SOCKETS 
Save • small fortune on 
these "Direct import low 
profile IC sockets! PCB 

mounting solder tall. All tin 
plated phosphor bronze or 
berryillum and dual wipe 

for reliability. 
1-9 10.100. 

P10550 8 pm 150 120 100 
P10560 14pin 200 18e 150 
P10566 16pin 200 180 168 
P10567 18pin 30c 25e 22c 
P10568 20pin 350 300 250 
P10569 22pin 35e 300 26e 
P10570 24pin 35e 300 260 
P10572 28pin 45e 350 300 
P10575 40pin 45t 40e 35e 

1 

71M.r1. 7n 

WIRE WRAP 

IC SOCKETS 
Thos. quality 3 level wire 
wrap sockets are tin plated 

phosphor bronze. 
P10579 8pin $ 1.50 $ 1.40 
P10580 14pin $ 1.85 $ 1.70 
P10585 16pin $ 1.95 $ 1.80 
P10587 18pin $ 1.95 $ 1.80 
P10590 20pin $2.95 $2.75 
P10592 22pin $2.95 $2.70 
P10594 24pin $3.95 $3.50 
P10596 28pin $3.95 $3.50 
P10598 40pin $4.95 $4.50 

ELECTRET 

MIC INSERTS 
With pin• for salty boerd 

inaartion. CI 0170 
1-9 10-99 100. 

$1.20 $ 1.00 60.90 

ULTRASONIC 

TRANDUCERS 
Designed to transmit at 
40kHz (L 19990) & recieve 
at 40kHz ( L19991) withup 
to 20V liP on the 
transmitter. These units 
can't be heard so are 
ideal for TV remote 
controls, water level 
dectectors, burglar 
alarms, motion 
dectectors & information 
carriers as they can be 
either pulsed or used in a 
continuous wave mode. 
Transmitter 1-9 10+ 
L19990 $2.95 $ 1.95 
Receiver 
L19991 $2.95 $ 1.95 

IDC PLUGS ) 

& SOCKETS 

WOW! FROM $1.00 

".) TYPE IDC PLUGS 
1-9 10.• 100, 

• DEOP Spin plug 
P12166 $ 1.50 $1.20 $1.00 
• DA15P 15pin plug 
P12168 $ 1.50 $ 1.20 $ 1.00 
• 0925P 25 pin plug 
P12170 $4.50 $3.95 $3.50 

D TYPE 

IDC SOCKETS 
1-9 14 100. 

• 0E99 9 pin racket 
P12167 $1.50 $ 1.20 $ 1.00 
• DA155 15 pin socket 
P12169 $1.50 $ 1.20 $1.00 
• 09250 13 pin • ocket 
P12171 $4.50 $3.95 $3.50 

lag 
IDC CEKTRONICS 36 

NAY PLUG & SOCKET 
1-9 10. 100. 

• Plug P12200 
$3.95 $3.00 $2.95 

• Socket P12201 
$3.95 $3.00 $2.95 

VOLTAGE 

REGUL ,ORS 

BARGAINS 
Do•cription 1-9 10. 

7805UC $0.50 $0.45 
7812UC $0.50 $0.45 
7815UC $0.50 $0.45 
7905UC $0.60 $0.55 
7912UC $0.60 $0.55 
7915UC $0.60 $0.55 
78L05 $0.40 $0.30 
78L12 $0.40 $0.30 
LM324 $1.00 $0.90 
555 $0.40 $0.38 
741 $0.50 so.45 

re -Át-

QUEST 

IV 

CHECK OUT THIS 

MONTHS GAM SPECIAL! 
IV   

SPACE Ates!   

- 
e • , 

RWSOME 
DUDE! only 
A  

65.00 

THIS MONTHS TOP 

TEN GAME SPECIALS! 

THEIR FINEST HOUR $59.95 

SEARCH FOR THE KING $59.95 

LINKS CHALLENGE GOLF $59.95 

ELVIRA $69.95 

JET SET PACK $59.95 

KINGS GUEST FIVE $69.95 

SECRET OF MONKEY ISLAND $59.95 

HEART OF CHINA $69.95 

RED BARON $69.95 

TEST DRIVE II $69.95 

DB25 

CONNECTOR 

11=7› 
DB2f- CONNECTOR 

';PECIALS 
1-9 10. 

P10880 DE9P $1.00 $0.80 
510885 DE9S $1.00 $0.70 
P10891 DA15S $ 1.00 $0.70 
P10892 DA15C $ 1.00 $0.90 
Plows DA15S $ 1.00 $0.80 
P10902 DB25C $ 1.00 $0.80 
P10004 DB25P $ 1.00 $0.80 
P10905 CS25S $1.00 $0.80 

(ECONOMY 
TRANSFORMER 

1-9 10, 
2155 243V 6-15V IA 
1.112155 .... ...$8.95 $7.95 
2156 24C V 6-15V 42 

M12156  $13.95 $ 12.95 
2851 24CV 12-6V CT 250mA 
1412851  $4.95.. $4.50 
6672 241V 15 30vc IA tapped 
1416672  $12.95 $ 11.95 

_D 

12V DC FANS 
80 o 80 0 25.4mm 
12V DC 1.7 Watt 0.14 Amp 
T12469 $18.95 
10. fans, only $17.95 

FANS 
Quality fans for use In 
power amps, computer 
notspol cooling etc. 
Anywhere you need plenty 
of air. 
240V 4 5/8" 712461.416.95 
II6V 4 vEr 7124163..516.95 
240V 3 tir 712465..816.95 
115V 3 li2" T12467..$16.95 
10. lene ( mixed) Only $ 14.95. 

PANEL ) 

METERS 

We have a great range of 
panel meters at great 

prices! 
010500 MU45 0-1mA $9.95 
010502 MU45 50/50uA $5.95 
010504 MU45 0-100,,A $9.95 
010533 MU52E 0-5uA $ 12.95 
010538 MUGS 0-50uA $ 12.95 
010540 MU65 0.1mA $12.95 
010550 MU650-100uA$12.95 
010560 MU650-20V $ 12.95 

CMOSFET 
SPECIALS 

2SJ49 
2SJ56 
2SK134 
2SK176 

TOGGLE 

SWITCHES 

) 

1-9 10, 
511010 S.P.D.T 81.20 81.10 
S11020 D.P.D.T 81.30 61.20 

NEW 

SWITCH 

BOXES 

9 PIN D 

SWITCH BOXES 
2 WAY $59.95 
4 WAY $69.95 

MONITOR & 

KEYBOARD 

SWITCH BOXES 

only $69.50 

NICADS 

Save • fortune on 
expensive throw away 
batteries with these 
quality Nicacts and 
Rechargers! 
Sire AA 450mAH 

1-9 10. 100. 
$2.95 $2.75 $2.50 

SireC 12 AH 
$9.95 $9.50 $8.95 

Siss D 1 2 A H 
$9.95 $9.50 $8.95 

HEATSINK 

COMPOUND 

Heat sink compound is 
applied to the base and 
mounting studs of 
transistors 8 diodes. It 
maintains a positive 
heatsink seal that 
improves heat transfer 
from h. device to the 
heatsink, thus 
increasing overall 
efficiency. 

H11800..10g...$2.00 

H11810.150g. $29.95 

(WIRELESS 
MICROPHONE 

OMEN' 
Tuneable:92-104MHz 
Freq response: 50-
15kHz 
Range: over 300 feet in 
open field. 

A10450..........$24.95 

ROD IRVING ELECTRONICS 
MELBOURNE: 48 A'Beckett St. Ph: (03) 663 6151. 
Computer sales: Ph 639 1640 
NORTHCOTE : 425 High St. Ph: (03)489 8866 
SYDNEY: 74 Paramatta Rd. Stanmore. N.S.W. 
Ph: (02) 519 3134 
MAIL ORDER: 56 Renver Rd, Clayton Vic, 3168. 
Ph: (03)543 7877 
Mail Order HoUine: Ph: 008 33 5757. 
All sales tax exempt orders & wholesale 
inquires to:RITRONICS WHOLESALE, 
56 Renver Rd, Clayton, 3168. 
Ph. (03) 543 2166. (3 lines) Fax: (03) 543 2648. 
MAIL OR • ER & CORRESPONDENCE 
P.O BOX 620, CLAYTON, VICTORIA, 3168. 
Erra• & orrdselon• excepted Prices & apecificatIona subject to 
change IBM., PC'. )(T., AT', are registered trademarks of 
International Business Machines 
'Apple l• • trademark of Apple Corporation Z
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When I Think Back... 
by Neville Williams 

Vintage radio receiver design 5 
4/5-valve superhets: the same only different! 

Of the tens of thousands of receivers which found their way into Australian homes during the 'golden 
age' of radio, by far the greatest number were locally produced 4/5-valve, 465kHz superhets — 
virtually all of them variations on a common theme. How and why the designs so evolved forms the 
subject of this present article. 

As indicated in the September issue, a 
generation of 'new look' Australian-
made superheterodyne receivers, 
designed around screen-grid valves and 
a 1751cHz IF channel, demonstrated just 
how practical such receivers could be. 
They were easy to use, and had enough 
gain and selectivity to perform well in 
isolated or otherwise difficult areas. No 
less to the point, they had sufficient 
range of control to be equally at home in 
congested urban situations with multiple 
high-level signals. 
Not unduly difficult to produce, they 

appealed strongly to Australia's fled-
gling radio manufacturing industry — 
the more so because of the emergence of 
a more manageable patents situation. 
Their success raised the question as to 

whether the basic 5/6-valve superhet 
configuration (September issue, Fig.4) 
could be simplified to create a more 
cost-effective product, which would 
hopefully still be adequate for families 
in average, non-critical reception areas. 
One possible option was mentioned in 

the September issue, namely omission 
of the RF amplifier stage and relying on 
the use of a tuned preselector coil to of-
fset the potential loss of front-end selec-
tivity. As an economy measure, 
however, preselector tuning fell short of 
requirements, although it did find oc-
casional application in later years for 
other reasons. 

If the RF stage and its related com-
ponents were to be eliminated complete-
ly, the alternative design option was to 
select a still higher intermediate fre-
quency, thereby further isolating poten-
tial image responses from the wanted 
signals. (Refer to the September article). 

On this premise, one American design 
adopted in Australia — Philco if I 
remember rightly — settled for a modest 
increase in the IF to around 250kHz. I 
recollect the figure mainly because of 
occasional reminders to contemporary 
servicemen that such a receiver existed. 
I cannot recall ever coming across one 
of them myself — but who knows 
what might turn up, these days, in 
vintage form? 

Standard IF 
In planning economy receivers, all 

other Australian manufacturers that I am 
aware of settled for what emerged as a 
new international design standard — 
465kHz, or thereabouts. 
On the assumption that the oscillator 

would be tuned 465kHz above the 
wanted signal, the image problem area 
would be centred 465kHz above that 
again — 930k1-[z away — and hopefully 
sufficiently remote from the wanted sig-
nal to be dealt with by the sole tuned 
antenna (aerial) coil. Fairly obviously, 
the higher this coil's intrinsic ' Q' or 
design merit, the greater would be the 
image attenuation. 
In practice, some manufacturers 

specified that the intermediate frequency 
of their receivers be offset, during align-
ment, from the nominal 465kHz. In sug-
gesting a preferred figure between about 
450 and 480kHz, their idea was to dodge 
incidental heterodyne whistles that had 
been identified by their regional dealers 
— affecting, for example, stations trans-
mitting around 930 or 1395kHz, which 
are direct harmonics of 465kHz. 
To quote a case in point, I note from 

the Historical Radio Society of 

Australia's Newsletter No.35 that Tasma 
specified for their model 180 (1933) an 
unusually low figure of 445IcHz. 
These days, the most commonly 

nominated IF for AM radio receivers is 
455kHz — a frequency which is recog-
nised internationally and kept free of 
deliberate transmissions as a basic 
precaution against stray interference. 

In terms of actual circuitry, an essen-
tially serviceable 4/5-valve 465kHz su-
perhet could be devised from Fig.4 in 
the September issue, by lifting out the 
complete RF stage and feeding the tuned 
antenna circuit directly to the grid of the 
24A/57 autodyne frequency changer. 
A different oscillator coil and padder 

would be required for a 465kHz version, 
along with appropriate IF transformers. 
The designer might also juggle things a 
bit (as per the September issue) to get by 
with an 80mA power transformer. But 
otherwise, the circuit and layout could 
— and often did — remain basically 
similar from one model to the next in a 
particular manufacturer's range. 

Basic 4/5V superhet 
Fig.1, herewith, can be regarded as 

equally representative of Australian 
455kHz superhets manufactured during 
the early 1930's. While broadly similar 
to the larger circuit, it does incorporate 
certain deliberate variations to il-
lustrate other, but nevertheless typical, 
design approaches. 
Following it through, the signal from 

the antenna input circuit feeds directly to 
the grid of the autodyne frequency 
changer. Most early 465kHz super-
hets used solenoid coils similar to 
those illustrated in Fig.3 of the Sep-
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*SEE TEXT 

57,77   
6C6 
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20k 

PADDER 
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1pF 

57, 77 
100pF_ 6C6 

1 - 
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58,78  
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4. 300 pf 
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15k 
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AC 
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Ey 
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*--1 
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  "oN  
2 00011 
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80mA 
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'I" 10- 25),IF 

25VW 

SPEAKER d 
TRANSFORMER 
7000.12 
LOAD 

Fig.1: A basic circuit for a typical 4/5 valve 465kHz superhet receiver from the early 1930's. Various options are shown and 
discussed in the text. 

tember article, with designers avoiding 
unduly small formers, small cans and 
small wire gauges to retain a reasonable 
'Q'. In due course, new techniques 
emerged which made it possible to 
produce much smaller coils with im-
proved Q-factors. These will be dis-
cussed in a future article. 
The majority of 4/5-valve superhets 

produced around 1933/34 were designed 
around the then new 50-series valves 
with 2.5V heaters, with the type 57 
sharp-cut off pentode being the obvious 
choice for the autodyne frequency 
changer. But not for long ... 
Within a couple of years, valve 

manufacturers and stockists began to 
promote 6.3V versions of the ' 50' series 
— mainly because, over and above con-
ventional mains receivers, they were 
more suitable for use in car radios, 
vibrator-powered farm receivers and 
American style AC/DC models. 
Being new, they were also trendy and, 

at the next available model change, 
most Australian manufacturers 
switched over to them — a prime ex-
ample of a concerted response to a com-
mon market stimulus! 

In the changeover, the 57 was dis-
placed by the 77 and/or the 6C6 — val-
ves that were virtually identical to the 57 
except for the heater rating: 6.3V/0.3A 
instead of 2.5V/1.0A. The 57, along with 
others in the range, were demoted in 
short order in the valve catalogs to 're-
placement' types. 

It should also be mentioned here that, 
because valves of that era had only 
limited inbuilt shielding — if any — it 
was routine practice, as a precaution 
against stray coupling between adjacent 
stages, to fit earthed metallic shield cans 
around the RF amplifier, frequency 
changer, IF amplifier and detector val-
ves. Rarely indicated in manufacturers' 
circuit diagrams, this would apply, as a 
matter of course, to the first three valves 
in Fig.l. 
The autodyne stage is essentially 

similar to that in the 5/6-valve circuit 
but, as then indicated, variations were 
not uncommon in both the overall con-
figuration and in the choice of com-
ponents. 
Values for the cathode resistor typical-

ly ranged from 3k to over 10k and for 
the associated bypass from 1nF to lOnF. 
Those shown in Fig.1 happen to be the 
components that I soldered into count-
less receivers manufactured by 
Reliance Radio. 
With hindsight, the values were not 

critical and I doubt that combinations 
within the suggested range would have 
made any noticeable difference to the 
performance. 

Gain control 
The IF amplifier stage is also essen-

tially similar to the 175kHz version, ex-
cept that the most likely valve options 
have been updated to 58, 78 or 6D6 — 
which were again virtually identical ex-

cept for the heater rating. One vital fac-
tor needs to be considered, however. 
Elimination of the RF stage left the IF 

amplifier as the only one in which the 
bias can be varied to provide gain con-
trol. Application of external variable 
bias to the autodyne frequency changer 
might, indeed, have had some effect on 
its conversion gain — but at some point, 
the extra bias would inevitably have in-
terrupted the self-oscillation, rendering 
the receiver abruptly inoperative! 
To ensure effective gain control in 

urban situations, it proved necessary to 
attenuate the input signal by shunting 
the antenna terminal to earth in some 
way. Accordingly, many early model 
4/5-valve superhets were fitted with 
local/distant switches, as shown in Fig.! 
(see also the August 1991 instalment). 
The shunt resistor was typically a so-

called 'non-inductive' type in the range 
10-25 ohms, but it was up to designers to 
select a type and value of resistor which 
would ensure adequate attenuation rela-
tive to the primary winding of their par-
ticular antenna coil. 
The voltage applied to the gain control 

via the voltage divider was typically 
about 35V, but this was again a matter of 
judgment. With too small a voltage, the 
gain control might not be sufficiently ef-
fective in some areas, even with the an-
tenna switch in the 'local' position. With 
too large a voltage, unskilled listeners, 
forgetting all about the local/distant 
switch, might set the IF stage to near cut 
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off — achieving low volume for sure, 
but at a very high level of distortion. 
An alternative approach, obviating the 

need for a separate switch, is illustrated 
in Fig.2. The potentiometer was so wired 
that turning it anti-clockwise progres-
sively reduced the gain of the IF stage, 
while simultaneously placing a shunt 
across the primary of the antenna coil. 
Taken from the previously mentioned 

Tasma 180 receiver, the component val-
ves shown in Fig.2 presumably ensured 
the right order of control voltage, with 
the relatively low value potentiometer 
providing a reasonably tapered shunting 
action at the low-volume setting. 

Voltages critical 
In restoring a receiver conforming to 

the latter circuit, the same values should 
be retained if at all possible. A higher 
value voltage divider would lower the 
available control voltage; a higher value 
potentiometer would increase it. 
Either way, the substitute com-

ponent(s) may need to be shunted with a 
fixed resistor to restore something like 
the original control characteristic. 
Some manufacturers seemed to prefer 

a configuration more like that shown in 
Fig.3, possibly because it offered some 
flexibility in component values and in 
the exact level of control bias. 

In setting it up, it was — and still 
would be — essential to keep in mind 
how the circuit is supposed to work, 
with the potentiometer beginning to 
shunt the antenna just before the IF 
amplifier reaches plate current cut off 
and consequent distortion. 

If I seem to be labouring this point, it 
is because I can still remember the 
resounding complaints of installers who 
had to remove, up-end and readjust 
receivers that had passed muster in the 
factory but ran into overload problems 
in suburbs adjacent to high-power 
transmitters. 
At best, it was a matter of readjusting 

the voltage divider clip; at worst the 
problem was caused by a potentiometer 
which failed to achieve a suitably low 
resistance at the full-off setting. 
And, speaking of such matters, it is 

also worth stressing that, unlike modern 
audio volume controls, the rotating arm 
or centre connection in most of the old-
type wirewound potentiometers made 
direct metal-to-metal contact with the 
mounting bush and locknuts. This didn't 
matter in circuits like Figs.2 and 3, 
where the rotating arm was supposed to 
be earthed, anyway. 
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Fig.2: A method of eliminating the local/distant switch, by so arranging the gain 
control that it shorts the antenna to earth in the fully anti-clockwise setting. 

In Fig.1, however, the potentiometer 
shaft had to be insulated from the chas-
sis — a fiddly job that involved a mini-
scule tubular sleeve and two larger outer 
washers, punched from fibre or 
bakelised cloth. 
In those days, pot washers were 

standard bench oddments; these days, 
they should be neither overlooked nor 
mislaid! 

Detector circuit 
For the anode-bend detector — 

another 57, 77 or 6C6 — the component 
values are again not particularly critical. 
The cathode resistor has to be large 
enough, for example, to ensure that the 
valve operates at near anode current 
cutoff; anything in the range 10k-20k 
should serve the purpose. 
Whether an individual designer 

specified 10k, 15k or 20k was probably 
as much a matter of custom as of 
deliberation. 
The associated bypass needs to be ef-

fective for both the intermediate and 
audio frequencies and, while 0.5uF 
would have been somewhat more func-
tional at the bass end, most manufac-
turers settled for the less expensive, 
smaller and easier-to-mount 0.1uF. 

Cheaper, smaller, down-rated corn-

ponents intended for less demanding ap-
plications like this were a rarity in those 
days. Similar remarks apply to the 
screen bypass, which usually ended up 
at 0.1uF, even though. a case could have 
been made for 0.25 or 0.5uF. It was un-
likely that prospective purchasers would 
have noticed the difference, anyway. 

In the detector anode circuit, the in-
clusion of an RF choke was a routine 
carry-over from the past — even though, 
in my callow youth, I recall one designer 
suggesting that, for all the good it did, it 
could well have been replaced by a 10k 
carbon resistor. 

It is sufficient to say that RF chokes in 
broadcast receivers have traditionally 
been inexpensive and rather nondescript 
devices, with (usually) a honeycomb 
winding or windings comprising as 
many turns as looked about right! 
Suppression of the IF component from 

the detector output circuit depended 
mainly on the bypass capacitor, which 
was most commonly a 100pF unit — 
sufficient to bypass the lF signal without 
unduly attenuating the higher audio fre-
quencies. In fact, some designers 
deliberately opted for values up to about 
1nF, on the basis that reduced high fre-
quency response and a more 'mellow' 
tone might be a good thing! 

Fig.3: When fed from a tapping on the voltage divider, the clip needs to be set to 
a position which will ensure logical operation of the control, as explained in the 
text. 



Output stage 
Moving on to the output stage, the 

first choice was the 59, an impressive 
valve for the period, housed in a large, 
domed bulb and with a `medium' — as 
distinct from small — ST-16 7- pin base. 
With an indirectly heated cathode, it 

also broke new ground with ratings for 
operation as a single power pentode (3W 
output), a single power triode (1.25W), 
or as a push-pull class B triode stage 
offering an impressive 20 watts. 

Unfortunately, while the 59 was less 
prone to the grid current problems that 
plagued the earlier 47, it was also less 
rugged physically than it should have 
been, developing more than its fair 
share of microphonic effects and inter-
nal shorts. 
The 2A5 which succeeded it in fairly 

short order, and its 6.3V equivalent the 
42, specified in Fig.1, were more com-
pact and reliable and adopted by all local 
manufacturers at the first orportunity. 
Valve type notwithstanding, the grid 

return resistor needed to be higher in 
value than the detector output load 
(250k) but not so high as to allow the 
output valve grid to drift significantly in 
a positive direction. 
With some output valves, the upper 

limit had to be further restricted if 
they were operating with 'fixed' bias 
— signifying a bias that was totally 
independent of the valve's own 
cathode current. 
Given these constraints, 500k was 

widely accepted as the logical choice. In 
fact, when reconditioning old receivers, 
it is a good idea to disconnect one end of 
this resistor and check it to ensure that it 
has not drifted high with the passing 
years. These days, the obvious replace-
ment would be 470k. 
To ensure full bass response with a 

500k grid resistor, the associated cou-
pling capacitor should really be 50nF; 
but most designers at the time settled for 
lOnF. The reason, very simply, was that 
paper dielectric capacitors of the era 
were prone to leakage (with age), which 
allowed some of of the positive voltage 
at the detector anode to reach the output 
valve grid. 
The result could be a reduction in the 

effective bias and increased current 
through the valve, with the possibility of 
overheating and reduced valve life. 

Designers' reasoning at the time was 
that a 50nF coupling capacitor could be 
expected to exhibit five times the 
leakage of a lOnF unit, and the dif-
ference in extreme bass response did not 
warrant the added risk. 

Fig.4: Three typical methods of 
providing a top-cut tone control in the 
early 1930's. 

Bias method 
And that brings us to the so-called 

'back-bias' system for the output valve, 
which was fairly commonly used 
throughout the valve era. It has been in-
cluded in Fig.1 as an alternative to the 
conventional cathode bias depicted in 
the earlier circuit. 

Instead of the centre-tap of the trans-
former high tension winding being ear-
thed directly, it was returned to chassis 
through a wirewound resistor of a few 
hundred ohms, rated to carry the full 
high-tension current drain. 
The resulting voltage drop across it 

created a negative potential at the trans-
former CT, which could serve as a nega-
tive bias when applied to the lower end 
of the output valve grid resistor. 
Note that, with this arrangement, the 

negative side of the first filter capacitor 
must return to the HT centre-tap, rather 
than the chassis. 

This is necessary to prevent the raw 
100Hz pulses from the rectifier flowing 
through the bias resistor and generating 
a large ripple voltage across it — which 
would be fed to the output valve grid, 
producing an audible buzz or hum. 

In the days of fluid filled can-type 
electrolytics, special jumbo-size fibre 
washers were required to insulate the 
first capacitor from the chassis. 
Old-timers will remember that, when 

fitting or replacing such electros, it was 
all too easy to crush the raised centering 
section of the main washer, allowing the 
threaded base of the can assembly to 
short against the chassis. 
The final filter capacitor connects be-

tween the DC supply line and chassis, 
with a low voltage electrolytic bridging 
the bias resistor, positive to earth as per 
the circuit. 
In receivers using an extra filter 

capacitor to minimise hum, it was com-
monly connected as shown dotted. 
While the back-bias system was used 

in quite a few 1930's style receivers, the 
reasons for preferring it to conventional 
cathode bias were at best tenuous: 
• An assumption that output valves 

operated to better advantage with 
'fixed' rather than cathode bias. In 
class AB and class B push-pull, such 
may have been the case; but in ordi-
nary single-ended class A stages 
there was no significant difference 
between the two methods. With the 
average cathode current remaining 
constant in class A, with or without 
signal, cathode bias was stable or 
'fixed' anyway. 

• In the negative line, the back-bias 
resistor could conceivably have of-
fered additional decoupling between 
the first and final filter capacitors, 
thereby supplementing the filtering 
effect. I'd need to be convinced that 
this was a significant factor. 

• With cathode bias, the HT supply line 
had to be set to about 265V, if the 
output valve was to operate at an ef-
fective 250V plus bias. With back-
bias, the HT supply line could be 
maintained at 250V. 
This last point warrants brief com-

ment. In an era when valves and other 
components were prone to premature 
failure, the suppliers, when challenged, 
were likely to claim as excessive a supp-
ly voltage greater than 250V — osten-
sibly the 'natural' voltage limit for the 
20 and 50-series valves. 

It was an excuse rather than a reason 
for component failure, but some desig-
ners found it easier to anticipate the ob-
jection by opting for back-bias. 
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WHEN I THINK BACK 

Treble response 
But back to the circuit. As mentioned 

in an earlier article (August 1991), pen-
tode output valves had a very high out-
put impedance which resulted in a rising 
treble response when operating into a 
reactive load such as a conventional 
loudspeaker. To correct the resulting 
rather strident tone, most designers in 
the early 1930's included a capacitor in 
the audio chain intended deliberately to 
attenuate the higher audio frequencies. 
One option employed in the Tasma 

receiver, referred to earlier, was to use a 
larger than normal bypass on the anode 
of the detector. Instead of the usual 
100pF RF bypass, they used a 1nF, 
which is large enough to round off the 
treble response as well. In practice, the 
capacitor ended up anywhere in the 
range 100pF - 1nF, depending on the in-
tentions of the designer. 
An alternative or supplementary 

measure was to wire an audio bypass 
to the anode of the output valve, larger 
in value by reason of the lower nett 
impedance of the output circuit. The 
most common value to give a 
moderately 'mellow' tone was lOnF, as 
shown in Fig.l. 
Early practice was to wire the 

capacitor directly between the anode of 
the output valve and chassis, but this 
proved to be unwise. Even at zero 
volume, the capacitor was subjected to a 
DC voltage of around 250V. At high out-
put levels, the superimposed audio sig-
nal could boost this to peaks of double 
that figure, with a very real risk of 
breakdown. 

This, in turn, would cause a short-cir-
cuit current through the output trans-
former primary, and a heavy load on the 
rectifier — until either it or the output 
transformer failed. In the meantime, 
removal of voltage from the output 
valve anode would divert electron flow 
to the output valve screen grid, raising 
its structure to a bright red heat, with the 
risk of warping and/or the release of 
occluded gas. It could all add up to an 
expensive repair, if the receiver was 
not switched off promptly after the ini-
tial failure. 

If you come across a vintage receiver 
wired this way, the capacitor should be 
re-connected between anode and B+, as 
shown. It will be just as effective in 
limiting treble response, but will reduce 
the stress on the capacitor and obviate 
the secondary consequences in the event 
of a breakdown. If the old capacitor is 

1 
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Flg.5: Wiring a loudspeaker socket and plug as shown above could protect the 
first filter capacitor from damage in the event of a receiver being switched on 
without the loudspeaker being plugged in. 

suspect, replace it with a good quality 
type rated to at least 400V. 

Top-cut controls 
Also mentioned in the August issue 

was the fact that top-cut (treble) tone 
controls became a common feature in 
post- 1930 receivers — one idea being to 
place a potentiometer, typically 10k, in 
series with the abovementioned treble-
cut potentiometer. By selecting a higher 
than normal capacitance (e.g., 20nF), 
rotation of the potentiometer would 
vary the tonal balance from ' bright' 
to ' mellow'. 
Convenient though it may have been, 

grounding the arm of the potentiometer 
would have increased the risk of 
capacitor breakdown, as mentioned. 
Returning the arm to B-plus as in 
Fig.4(a) reduced the stress on the 
capacitor, but called for the use of a self-
insulated pot or the provision of insu-
lated washers; this, plus the unpleasant 
prospect of an exposed control spindle 
connected internally to the HT line. 
Faced with a ' Hobson's choice', many 

designers opted for a tone control in the 
grid circuit of the output valve, with or 
without additional fixed compensation 
across the output transformer primary. 

In the arrangement shown in Fig.4(b), 

a 500k potentiometer served as the grid 
resistor, with a capacitor of around lriF 
bridging between the moving contact 
and either (usually the earthy) end. As 
the moving contact approached the op-
posite end, the treble response would be 
progressively reduced. 
Convention was to wire the pot so that 

clockwise rotation increased the treble 
response and, to ensure a subjectively 
smooth gradation between the two ex-
tremes, designers might specify a linear 
pot or one with something other than 
the conventional C- taper used for 
volume controls. 
In a notable example of sideways 

thinking, one local company came up 
with a novel form of tone control, which 
was adopted for a time by some 
manufacturers. Styled like an ordinary 
potentiometer, it contained a sequence 
of interleaved metal shims and mica 
separators, forming a half-dozen-odd 
mica capacitors, stacked one upon the 
other. As the shaft was rotated, a semi-
circular vane bridged flexible extensions 
from the metal shims, progressively in-
creasing or decreasing the effective 
capacitance as suggested by Fig.4(c). 
As I recall, only one version of 

the control was released, with a 
nett capacitance to suit the rela-

8,LiF 
525 PV 

2LOV 
AC 

Fig.6: For reasons best known to themselves, some designers Included the 
loudspeaker field winding, as well as the back-bias resistor in the negative 
supply lead. It placed about -200V on the exposed shell of the first can type 
electrolytic! 
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tively high impedance of an output 
valve grid circuit. 

Loudspeaker connections 
In 4/5-valve receivers of the period, 

the output transformer was almost in-
variably mounted on the loudspeaker, 
with four leads running back to the 
receiver — two each for the transformer 
and the field coil. 
Having in mind that one end of each 

was commonly connected to the B-plus 
line in the receiver, as per Fig.1, a three-
way cable would have been sufficient in 
many cases. 
Common practice was to use either a 

4-pin or 5-pin valve socket and match-
ing plug for the loudspeaker connection; 
but while some brands happened to use a 
similar pattern of connections, there was 
certainly no industry standard. 
A routine fitment on a serviceman's 

bench in those days was a 'universal test 
speaker', with provision to simulate 
various values of load and field coil and 
a patch-cord system to set up the ap-
propriate connections. 
One of the things one learned, in the 

old days, was never to switch on a chas-
sis without a suitably wired loudspeaker 
being plugged in. 
With no field coil in circuit, the first 

filter capacitor could be subjected to 
550-odd peak volts, with a high risk of 
electrical breakdown or, worse still, 
being blown apart by internal vapour 
pressure — a nerve-shattering and 
messy event! 

Curiously, one very simple precaution 
was available, which most manufac-
turers seemed to ignore: by wiring the 
loudspeaker socket — 4-pin or 5-pin — 
so that the input filter capacitor was in 
circuit only when a matching 
loudspeaker plug was in place. 
Purely as a guide to what to look for, 

Fig.5 shows how a plug and socket 
could conceivably be wired to protect 
the first filter capacitor. 
Note that the first capacitor is wired 

only to pin 4 of the loudspeaker socket. 
A link in the plug, when inserted, 
bridges it across to pin 1 and thence to 
the rectifier filament and one side of the 
field coil. Pin 3 provides a return path 
for the field and also a connection to the 
B+ line in the receiver, while pin 2 
provides the connection for the output 
valve anode. 
A 5-pin socket and plug, similarly 

wired, would leave one pin spare, which 
could conceivably provide an earth link 
between the chassis and the loudspeaker 
frame — a link that is neither essential 
nor common. 

The power supply 
Apart from the use of back-bias, the 

configuration of the power supply in 
Fig.1 is straightforward. It shows two 
6.3V heater windings, but it was not 
uncommon to make do with one 
suitably heavy winding as an 
economy measure. 

In terms of HT current drain, the 59 
would draw a nominal 44mA in class A 
pentode service. 
As a detector with a 500k load, the 57 

would not draw more than 0.5mA of 
anode current. The current drawn by the 
IF amplifier stage would depend on the 
gain control setting, but a median figure 
would be 5 milliamps. At a guess, the 
over-biased autodyne converter would 
draw about the same. 
Allowing 20mA at most for the volt-

age divider network, the likely drain 
comes to around 75mA, which was 
comfortably within the capacity of an 
80mA power transformer. To provide 
the requisite - 18 bias for the 59 output 
pentode, the back-bias resistor would 
need to be around 240 ohms — in 
those days 250 ohms. 
To provide the requisite voltage drop, 

the field coil works out at around 1800 
ohms — available in those days 'on 
order', but with 2000 ohms as the 
nearest off-the-shelf value. 
Substituting the alternative valve 

types suggested for the RF and IF sec-
tions would make no difference 
whatever to the current drain. In the out-
put stage, there was a slight difference 
between the 59 and the 6-pin 2A5/42 
but, in practice, circuit values nominated 
for the 59 would have been near enough 
for the later types. 
One variation of the above power 

supply configuration, which collectors 
may well encounter, borders on the 
curious. As shown in Fig.6, it places the 
field coil in series with the negative 
rather then the positive supply line. 
When I first came across the arrange-

ment, I recall asking the production en-
gineer why it was used. His only 
response was to assert that it worked 
fine — didn't it? Perhaps so, but I was 
offered no reason to believe that it 
was any better than the conventional 
hook-up. 
One painfully obvious fact was that 

the first can-type electrolytic, standing 
boldly erect above the chassis, ran 
about 200V negative with respect to all 
the other exposed metalwork — which 
could hardly have escaped the notice 
of factory workers required to handle 
live chasses. 

Chasses that ' bite! 
Indeed, one such operator pointed out 

that factory ' clowns' sometimes 
switched a receiver on for few seconds 
with the loudspeaker unplugged — 
therefore with no field coil in circuit. As 
a result, the first electro would be 
charged to the full peak voltage, with 
-500V or so on the exposed can. A loud 
yell and/or expletive was a sure sign 
that the charge had lingered for long 
enough to greet the next person to 
handle the chassis! 

Finally, on the subject of chasses with 
a `bite', it is appropriate to mention one 
practice in early mains receivers that 
was decidedly questionable. 

In the early 1930's, domestic mains 
wiring was comparatively primitive, 
particularly in regard to appliance earth-
ing arrangements and anti-interference 
measures. Many homes had only one or, 
at most, two regulation power points and 
it was common practice to plug applian-
ces and/or receivers into maverick 
European or American 2-pin sockets — 
or, worse still, into light sockets with the 
aid of 2-way bayonet adaptors. 
Fed by indoor aerials in the immediate 

electrostatic field of the mains wiring, 
the receivers often suffered more than 
their fair share of electrical ' snap, 
crackle and pop'. To make matters 
worse, the signal strength from 
metropolitan radio stations was well 
below what it is today. 

In an attempt to attenuate noise inter-
ference, many designers adopted the 
practice of connecting capacitors — 
usually lOnF tubular types — between 
each side of the 240V primary winding 
and chassis. 
Whether it was all that effective in the 

average case is a matter of debate, but it 
certainly provided an unpleasant ' tingle' 
to anyone who touched a chassis or an 
aerial wire that was not earthed in the 
DC sense. The ' tingle' was due to the 
natural reactance of the capacitor — 
318,000 ohms at 50Hz. 
More to the point, breakdown of the 

capacitor could turn the receiver, the 
aerial — and/or phono pickup — into a 
potential 240V death trap. 

Granted, manufacturers normally used 
high quality imported capacitors for the 
purpose, and I never heard of any actual 
fatalities. But if you come across a chas-
sis with bypasses on the primary wind-
ing of the power transformer, my advice 
is to remove them once and for all. 
They're not neccessary, these days, and 
we can do without the ' tingle' — or most 
certainly the full 240 volts! 

(To be continued) • 
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EW LOWER PRICES 
SEMICONDUCTOR PRICES REDUCED 
Prices have been permanently reduced on a huge range of our 

Semiconductors! Our competitive buying power and dedication 
to quality means you get the best possible product at the best 
possible price. Hurry in and check out these genuine lower 
prices for yourself. You'll soon discover why we're still the best 
for quality and value! 

Lower Prices! 

JUMBO (10mm) LEDs 
Another sensational November saving! Why pay nearly twice 
the price somewhere else. This super low price is for this 
month only! 

Cat Z-4060 Red 
Cat Z-4061 Green 
Cat Z-4062 Yellow 

65Cea 

METAL OXIDE VARSITOR 
A quality spike/transient voltage protection device. It 
protects your equipment from damage by transient voltages 
exceeding 250 VAC. It's mains powered and it's from 
Marcon, so it must be good. 

Model Type: 
Peak Pulse Current: 
Pulse Energy Rating: 
Operating Voltage: 

Cat R-1802 

/NJ 

TNR 150431K 

TNR 15G43IK 
2000 amps 
20 joules 
275 RMS 

FUSE SWITCH 

TYPICAL CIRCUIT APPLICATION 

$195 
‘P ea 
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FLASHING LED Save over 30% 
There are hundreds of different uses for these li'l guys; from 
warning lights to oscillator beepers to whatever... Save 1/3 off 
the normal price as part of our November specials. 

Lens Colour: Red Diffused 
Operating Voltage: 4.5 - 5.7V 
Current Consumption: 20-35mA 
Flash Rate: 1.5 - 4.5Hz 
Intensity @ 20mA: 1.2mCd 

Cat Z-4000 1 95 Slashed To Only ea 

TAKE A CLOSER LOOK AT 
OUR GREAT RANGE OF BOOKS 
We stock a wide range of books on electronics, computers, 
communications, etc. Visit our stores during November and 
find more new titles, more favourites and more savings than 
ever before. 

NEW! From TEXAS INSTRUMENTS 
HIGH SPEED CMOS LOGIC DATA BOOK 
Everything you ever wanted to know about the HCMOS 
family Cat- B5526 1995 

MOS MEMORY 1991 DATA BOOK Cat B-5527 51995 

OPTOELECTRONICS & IMAGE SENSORS Cat B-5528 51495 

AU. TIME FAVOURITES! 
T.I. TTL LOGIC DATA BOOK 

T.I. LINEAR I.C. DATA BOOK VOL 1 

T.I.LINEAR I.0 DATA BOOK VOL 2 

T.I. LINEAR I.0 DATA BOOK VOL 3 

3 Great Volumes! 

95 Cat B-5521 516 

Cat B-5522 $995 

Cat B-5523 $ 

Cat B-5524 s895 

T.I. LINEAR I.C. DATA BOOK VOLUMES 1-3. 
Buy in bulk and save! Pick up the boxed-set of volumes 1-2-
3 and save $6.90 off ( total) buying each separately. 

Cat B-5220 Only! 51995 

Limited Stocks 
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Hurry in and save while stocks last! Take advantage of these huge savings 
on our full range of space efficient mounting racks. They're perfect for 
housing your project or sound equipment,etc. They're high quality and 
designed to conform to international standards. The bolt holes line up every 
time saving you drilling and hassles. If ever there was a time to save on 
quality racks, it's now! COVER SETS 

19" RACK FRAMES 
Save money and save space with these 
easy to assemble frames. The standard 
19" (482.6mm) case fits perfectly. The 
mounting holes are spaced to 
accommodate the standard rack unit 
height(1U) or multiples of these. Complete 
with fixing screws 1U=1.75"(44.45mm), 
rack depth=420mm and width=482.6mm. 

RACK FRAMES 
Cat Was Now Save 

6U H-2380 $129 $86 $43 
12U H-2382 $139 $92 $47 
18U H-2384 $149 $99 $50 
24U H-2386 $179 $119 $60 
30U H-2388 $199 $132 $67 
40U H-2390 $259 $172 $87 

1/2 Off! 

TRAY KIT 
Specially designed to allow mounting 
non-standard size equipment on your 
rack frame. 
Cat H-2394 

Was $3995 
Now Only $266° 
A full range of bargain priced rack 
covers and blank panels are 
available at all our stores! 

Only While Stocks Last! 

6U H-2381 $59 
12U H-2383 $69 
18U H-2385 $89 
24U H-2387 $119 
30U H-2389 $139 

40U H-2391 $159 

Turn your rack frame into a rack cabinet. 
It adds strength and keeps out the dust. 
6U- 18U cover sets comes with three 
sides. 24U-40U cover sets come with 
three sides plus top and bottom. 

RACK COVERS 
Cat Was Now Save 

$39 $20 
$46 $23 
$59 $30 
$79 $40 
$92 $47 
$106 $53 

ACCESSORIES 
1/2 0ff! 

RACK 
FASTENERS 
A 36 piece pack 
with matching 
screws, cage nuts 
and nylon washers. 

Cat H-2393 

Was 1295 
Reduced 

to $860' 
111.11. 
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THE SOLAR 
SOLAREX SOLUTION! 

SA-5 AMORPHOUS 
SILICON MODULE 
An encapsulated module designed 
primarily for use in systems with a 12 volt 
battery. In full sunlight it will produce 
300mA of current at a typical charging rate. 
Typical applications include electric fences, 
infrared sensors and signals, maintaining 
the charge on marine and vehicle batteries, 
powering 12V DC aevices, etc. 5 year 
limited warranty. 

Specifications (@ 25 °C) - 
Size: 

Peak Watts: 
Current @ Nom. Volt.: 
Volts (open circuit): 
Amp Hrs/week: 
(42hrs peak sun) 
Watt Hrs/week: 
(42 hrs peak sun) 
Cat 0-1005 

306mm x 346mm x 
21mm 
5 watts 
0.33 amps 
23 volts 
13.86 

194.04 

MSX-LITE SERIES 
Lightweight, rugged, and extremely 
versatile... the MEGA series of photovoltaic 
cells are ideal for boating applications, 
bringing power to a campsites or your RV, 
mobile communications and more. 
Because they're lightweight and rugged, 
modules can be mounted easily on most 
surfaces. They come with a one year limited 
warranty and can be used individually or 
may be interconnected to provide 
increased current or voltage. 

MXS-10L 
Specifications (all @ 25°C) 
Size: 444mm x 267mm 
Peak Watts: 10 watts 
Current @ Nom. Volt.: 0.59A 
Volts (open circuit): 21V 
Amp Hrs/week: 24.78A 
(42hrs peak sun) 
Watt Hrs/week: 
(42 hrs peak sun) 

Cat 0-1010 

'99 

346.92W 
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MSX-181 
Specifications (all 
Size: 
Peak Watts: 
Current @ Nom. Volt. 
Volts (open circuit): 
Amp Hrs/week: 
(42hrs peak sun) 
Watt Hrs/week: 
(42 hrs peak sun) 

Cat 0-1018 

@ 25°C) 
444mm x 459mm 
18.5 watts 
: 1.13A 
21V 
47.46A 

664.44W 
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MSX SERIES MODULES 
A superb series of MEGA modules which 
come framed with sturdy anodized 
extruded aluminium providing strength, 
durability and ease of mounting. The 
panels are exceptionally well constructed, 
They have a dual voltage capability 
whereby the cells are electrically 
configured as two series strings. The 
strings may be placed in series or parallel 
providing 6V or 12V nominal output by 
moving leads in the junction box on the 
back of the panels. They're ideally suited 
to a huge range of applications including 
communications, pumping, irrigation and 
navigation..., all but the smallest of 
systems. 

MSX-18 FRAMED 
Specifications (all @ 25 °C) 
Size: 421mm x 502mm 

x 54mm 
Peak Watts: 18.5 watts 
Current @ Nom. Volt.: 1.13A 
Volts (open circuit): 21V 
Amp Hrs/week: 47.46A 
(42hrs peak sun) 
Watt Hrs/week: 664.44W 
(42 hrs peak sun) 
5 year limited warranty 

Cat 0-1019 

»W • Albury 21 8399 • Bankstovm Square 707 4888 • Blacktown 671 7722 • Brookvale 905 0441 
• Bondi 3871444* Cam pbelltown 27 2199 • Chatswood Chase 411 1955. Chultora 642 8922 • Gore 
Hill 439 5311 • Gostord 25 0235 • Hornsby 477 6633 • Hurstville 580 8622 • Kotara 56 2092 
• Liverpool 600 9888 • Maitland 33 7886 • Miranda 525 2722 • Newcastle 61 1898 • North Ryde 
878 3855 • Parramatta 889 2188 • Penrith 32 3400 • Railway Square 211 3777 • Sydney City 
287 9111 • Tamworth 66 1711 • Wollongong 28 3800 ACT • Belconnen (08) 253 1785 • Fyshwick 
80 4944 VIC • Ballarat 31 5433 • Bendigo 43 0388 • Box Hill 890 0099 • Coburg 383 4455 
• Dandenong 794 9377 • East Brighton 592 2366 • Essendon 379 7444 • Footscray 689 2055 
• Frankston 783 9144 • Geelong 232 711 • Melbourne City 399 Elizabeth St 326 8088 & 246 Bourke 
St 639 0398 • Richmond 4281614 • Ringwood 879 5338 • Springvale 547 0522 OLD • Brisbane City 
229 9377 •Buranda 391 8233 • Cairns 311 515 • Chermside 359 6255 • Redbank 268 5599 
• Rockhampton 27 9644 • Southport 32 9033 • Toowoomba 38 4300 • Townsville 72 5722 
• Underwood 341 0844 • IA • Adelaide City 223 4122 • Beverley 347 1900 • Elizabeth 255 6099 
• Enfield 200 6088 • St. Marys 277 8977 WA • Cannington 451 8865 • Fremantle 335 9733 
• Perth City 481 3281 • Midland 250 1460 • Northbridge 328 0944 TAB • Hobart 31 0800 NT 
• Stuart Park 81 1977 
ORDER BY PHONE OUTSIDE SYDNEY (008) 226610 FREE CALL - SYDNEY AREA 686 2105 
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MSX-40 FRAMED 
Specifications (all @ 25°C) 
Size: 

Peak Watts: 
Current @ Nom. Volt.: 
Volts (open circuit): 
Amp Hrs/week: 
(42hrs peak sun) 
Watt Hrs/week: 
(42 hrs peak sun) 
10 year limited warranty 

Cat 0-1040 

764mm x 502mm 
x 54mm 
40 watts 
2.51A 
21.1V 
105.4A 

1475.9W 

MSX-60 FRAMED 
Specifications (all @ 25°C) 
Size: 1109mm x 502mm 

x 54mm 
Peak Watts: 60 watts 
Current @ Nom. Volt.: 3.76A 
Volts (open circuit): 21.1V 
Amp Hrs/week: 157.9A 
(42hrs peak sun) 
Watt Hrs/week: 221.9W 
(42 hrs peak sun) 
10 year limited warranty 

Cat 0-1060 
Amp Hour ratings are based on a daily 
average insolation of 600mW hr/cm2 

• Amp Hours and Watt Hours per week are 
based on power available from the module. 

'399 

VOLTAGE 
REGULATOR 
SR8-12 
A high quality regulator 
designed especially for use 
with Solarex solar panels. 
It will maintain batteries in 
a high state of charge and 
also afford adequate 
protection against 
overcharging. Rated 12 
volts @ 8 amps. 

'599 



Refine Your Reception QQ 
ANTENNA TUNER AND RF PREAMP 

Coming Soon QQ 
1V COLOUR PATTERN GENERATOR 

Improve the performance of your old shortwave receiver with this 
easy to build unit. Combining an antenna tuner with a RF preamp 
and preselector it's ideal for improving both sensitivity and selectivity 
in old receivers. The unit is powered by an external 12V DQ source 
(plug pack not included). „ 
Includes all components, 
hardware, pre- punched silk 
screen front panel and pre-
punched rear panel. 

Cat K-6100 

NOV'91 109 
The Safe Solution QQ 

MAGNETIC FIELD STRENGTH METER 
Minimise the health risk of magnetic 
radiation with this handy meter. This 
accurate meter with LCD readout lets 
you measure the level of magnetic 
radiation emitted from appliances in 
the home & work-place. By changing 
your room layout, you can then 
minimises your exposure. Comes with 
deluxe case, all components, 
hardware and pre-punched silk screen 
front panel. Requires a 9V battery. 

Cat K-7600 
$13 OCT '91 

95 fjI 
wicItim 

So real...it's alarming! Q 
FLASHING DETERRENT LIGHT 
Car thieves think twice when they see 
this red flashing light. Professional in 
appearance it's bright enough to be 
seen during the day. Because it's 
activated by the ignition you never 
have to worry about switching it off. It's 
also designed to withstand voltage 
extremes and the high temperatures 
of a car dashboard. Includes all 
components, mounting hardware, 
deluxe bezel case and bulb. 

Cat K-4200   "  NOV '91 

lune your TV to perform like new again! Generating seven separate 
patterns, it's the professional way to adjust your picture and track 
down faulty circuitry. It's easy to construct and requires only a small 
amount of wiring. Ideal for video enthusiasts, TV servicemen, 
hobbyist etc. Comes with all components, hardware, case and pre-
punched silk screen front panel. Includes plug-pack. _ 
Cat K-7355 

. - lb-d.3.1-  NOV'91 

$119 
  DEC '91 

Easy & Effective Q 
084 MK.2 CAR ALARM 
A simple but effective car alarm. It features an ingenious voltage 
sensing trigger circuit, which minimises wiring. Includes both entry 
and exit delays, flashing warning LED, automatic reset - and best of 
all, it's easy to construct and install. Includes all components, 
hardware and case. Supplied with IC sockets. 

Cat K-4310 

$3295 

1@ - OCT'91 

MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS: 
NSW: ARMIDALE: New England Electronics 711655 BALLINA: BalHna Electronics 867022 BEGA: OZTECH 
Electronics 923933 BOWRAL: F.R.H. Electrical 611000 BROKEN HILL: Hobbies & Electronics 884098 
COOTAMUNDRA: Cootamundra Music & Lite 422561 CUFFS HARBOUR: Gaffs Harbour Electronics 525684 
DENILIQUIN: Demi Electronics 813672 DUBBO: Chris's Hi 6 828711 FORSTER: Forster Village Electronics 545006 
GRAFTON Repairs & Spares 421911 GRIFFITH: Miatronics 624534 INVERELL: Inverell Electronics 221821 
!DEMPSEY P&L Leonard 631134 LEETON: Leeton Audiotronic 532800 LIGHTNING RIDGE: Cycle & Sound 290579 
UTHGOW Douroy Photographi es 513173 LISMORE: Deem Electronic Services 214137 MOREE: Morne Electronics 
522091 MUDGEE: Headware 723895 MURWILLUMBAH: Strings & Things 723684 NAPRABRI: Nam oi Computer 
Service 923274 NELSON BAY: Nelson Bay Elect & Hobbies 813685 NOWRA: Nowra Electronics 210722 PARKES: 
Strad Music Ctr 623366 PORT MACQUARIE: Hastings Computtr Service 834574 RICHMOND: Silicon Crafts 784101 
TAREE: Brads Electronics 526603 WAGGA WAGGA: Phillips Electronics 216558 WELLINGTON: Wellington Service 
452325 WINDOR: Silicon Gratis 776722 YASS: Warmington Electrical 261116 YOUNG: Keith Donges Electronics 
821279 VW: BAIRMSDALE: LH & LM Crawford 525677 COLAC: Colac Electronics 312847 MILDURA: Pullman Auto 
Pro 232882 SI-IEPPARTON: Andrew Guyatt Electronics 219497 SWAN HILL: Nyah District TV Service 329301 
TRARALGON: T:rtitle Electronics 741E89 WARRAGUL: Roylaine 234255 WARANAMBOOL: Karon SI Elec 
Services 627417 : AYR: Dena Electrix 831566 BUNDAfflG: Bob Elkin Electronics 521785 CALOUNDRA: 
Electra-marl 91 DYSART: Dysart Videotronixs 582107 INGHAM: Masons Electronics 763188 INNISFAIL: 
Innisfail Iii-R 612014 MACKAY: Stevens Electronics 511723 MARYBOROUGH: Keller Electronics 214559 
NAMBOUR: Narnbour Electronics Shop 411604 F1ALBA: Keller Electronics 283749 STANTHORPE Granite Belt 
Communications 813333 TAS: BURNIE: Electronic City 314760 DEVONPORT: AI Electronics 248322 SA: MT 
GAMBIER: Hutchesson's Communication Cs 250400 POUT LINCOLN: Basshams TV & Comp World 822788 
WHYALLA: Eyre Electronics 454764 WA: ALBANY: Micro Electronics 412077 BUNBURY: Micro Electronics 
216222 GERALDTON: Batavia Lighting & Electrical 211278 KALGOORLIE: Today's Electronics 215212 KAARARIA: 
Oases Oscitronic 854836 MAfeRAH: Micro Electronics 5812206 PORT HEDLAND: Ivan Tomek the Elect 
732531 

BUDGET KARAOKE 
Sing like a star! It's easy-to-build and doesn't require special 
Karaoke tapes or CD's. By using the principles employed by 
recording studios, it allows you to replace the vocals on any of your 
favourite tapes or CD's with your own. Includes 'gain' and 'nui' 
controls for sensitivity and signal balance. Comes in full form with all 
components (including IC socket), hardware and pre-punched silk 
screen front panel. 

Cat K-5300 

Q $3995 
NOV'91 

Please contact your local store 
for availability. 

DIC ¶ MITH 
B1213/M4 



FORUM Conducted by Jim Rowe 

A reader takes us to task 
on safety aspects of our projects 

Yes, your memory is correct: I was going to bring us back to the topic of FM stereo decoder operation 
this month. But a second letter has arrived from a reader in the Northern Territory, raising quite 
serious questions about electrical safety in connection with some of our published project designs. 
Because the safety of our readers is obviously an extremely important subject, I feel duty bound to 
defer the matter of decoder operation a little while longer... 

My apologies to the many readers who 
have responded to the column on FM 
stereo decoders, and sent in a lot of very 
interesting information. I'm aware that 
you've already had to wait quite a while 
for this topic to be tackled again, while 
we gnawed away at things like the rela-
tive merits of competing satellite TV 
transmission systems. 
You will get your day again soon, 

folks, I promise; but I think you'll agree 
that electrical safety is even more im-
portant. Especially if it's the safety of 
EA's own readers, and there's a sugges-
tion that we ourselves may be putting 
them at risk. 
The reader who has raised this topic is 

Mr Ian McGrath, who lives in Moulden, 
NT. His first letter on the topic actually 
arrived many months ago, when we were 
somewhat caught up in earlier topics; so 
while I realised that the points he had 
raised were important, I was forced to 
defer dealing with them for a while. 

In fact I had planned to deal with this 
topic in the September column, as I 
noted in my parting comments for Au-
gust. Then came the very long and obvi-
ously grieved letter from Mr Walters, in 
response to his critics — which seemed 
to justify a further deferral. 

In the meantime, though — and actu-
ally triggered by my comment in the Au-
gust column, Ian McGrath has written 
again. And his second letter is even more 
critical of our projects than the first, so 
it's now evident that I must push all other 
topics back and give this one a decent 
airing without further delay. 
Needless to say, the last thing I want to 

be accused of is lack of concern for the 
safety of our readers and project build-
ers. I can live with being regarded as 
ignorant, lacking in perception and un-
imaginative — but not that. So this 

month, we'd better allow Mr McGrath to 
explain why he's so unhappy with some 
of our project designs... 

Just by way of preamble, though, I 
should note that Mr McGrath's first letter 
was primarily in response to our discus-
sion at the beginning of the year about 
ELCD's, or RCD's as many people pre-
fer to call them. He was also comment-
ing on the way the term ' double 
insulated' has become rather misused — 
or perhaps more strictly, used to describe 
equipment which is essentially lacking 
an earth wire by deliberate action of the 
designer/manufacturer, for reasons other 
than safety. 
I'm not proposing to quote from this 

part of his letter, because I believe most 
of the points he makes have been made 
in earlier columns, by one person or an-
other. In any case, they're not quite rele-
vant to the present topic. It was only in 
the last section of this first letter that he 
made the comments that initially at-
tracted my full attention and concern. 
Here's what he wrote: 
One unrelated point that I would like 

to make, though still related to earthing, 
has to do with earthing methods used in 
mains-connected construction projects 
such as the regulated power supply de-
scribed in the January 1991 issue. On 
page 72, when describing the connection 
of the earthing cable the text states 'Con-
nect the earth lead to a lug held by one of 
the transformer's mounting screws.' I 
have noticed that this method of earthing 
is generally recommended in your con-
struction projects. This is not a good 
practice, and indeed is forbidden under 
rule 5.4.4.6(d) of AS3000-1986 (page 
194). This is not a constructional bolt. It 
is a bolt used to fix equipment in posi-
tion. 
I believe the philosophy behind the 

ruling stems from the fact that in a large 
piece of equipment with many screw-
mounted components an earth could be 
inadvertently left disconnected if a part 
was replaced or removed, where one of 
its mounting screws was used for the 
earth. Indeed, as it is usually necessary 
for electricians to work on live equip-
ment the most likely time for an electri-
cal accident to happen is during 
maintenance — the very time that the 
earth is most needed. Whether it's a big 
or a little box, the rule still applies. 
The accepted method of earthing uses 

a bolt mounted in such a way that it will 
remain tightly in place even if the earth 
is removed during maintenance. The rea-
son being that if a piece of equipment, 
such as a burglar alarm for example, is 
mounted on a wall, the head of the bolt is 
not accessible as it is jammed against the 
wall — making it impossible to properly 
retighten the earth lug. I would suggest 
that in future projects the earth be con-
nected as follows: 
The earth bolt is first mounted on the 

box, fixed tightly with a nut and spring 
washer. Then follows a flat washer, earth 
lug, flat washer, spring washer and then 
the nut (nice 'n' tight). These should all 
be either galvanised, cadmium plated or 
non-ferrous. 

It doesn't hurt to make the earth tail 
about twice as long as the other tails as 
well, so that if the lead gets a hard jerk, 
the earth will be the last wire to part from 
its moorings — thus allowing the circuit 
breaker to blow if the active touches the 
case, rather than the jerk holding onto it. 
The extra hole and nuts, bolt and 

washers is a cheap and simple expedient 
in the interests of safety, particularly in a 
magazine such as yours which is widely 
read and draws many home constructors 
who are unfamiliar with wiring regula-
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tions and the hazards of improper proce-
dures. 
My many thanks for the best electron-

ics magazine in the world. 
Well, as you can see Mr McGrath was 

making a fairly serious criticism of our 
earthing practices for construction pro-
jects in general, and that for Peter 
Phillips' little January 1991 bench sup-
ply in particular. In fact the criticism is 
so serious that I'm a little puzzled how 
he was still able to call us ' the best elec-
tronics magazine in the world', at the end 
of the letter. 

He's right! 
I can't really argue with the point he 

makes, though. It does look as if our 
habit of fitting the earth lug under one of 
the power transformer mounting screws 
is strictly wrong, at least according to 
AS3000-1986. And I agree that in many 
cases it would be a relatively simple mat-
ter to fit a separate dedicated bolt for the 
earthing lug, using the procedure he de-
scribes. 

All I can really offer in our defence, 
with examples such as the one he quotes 
of Peter's little supply, is that from a 
practical point of view it often seems — 
superficially at least — to make very 
little difference. With small items of 

electronic equipment such as this kind of 
power supply, it would often be very un-
likely that anyone would need to undo 
the power transformer mounting bolts as 
part of any normal 'maintenance'. 
As one of the largest, if not the largest 

component inside most projects, the 
transformer is likely to be one of the last 
items you'd normally expect to have to 
move. In most cases, almost every other 
component can be tested, removed or re-
placed without even disturbing the trans-
former at all. So from a practical point of 
view, it's almost a de facto part of the 
case, and as a result its mounting screws 
are almost honorary 'constructional 
bolts'. 
I certainly think this would be the case 

with Peter's supply, for example, where 
there was tons of space inside the metal 
case to test or remove and replace every-
thing else, without any need to disturb 
the transformer. Peter had also left the 
earth wire considerably longer than the 
active and neutral leads, by the way, and 
we normally do this with most of our 
projects — although we perhaps haven't 
placed enough stress on this in our text 
descriptions. 
As to Mr McGrath's reference to the 

fact that all of the hardware used for the 
earthing lug attachment should be either 

zinc- or cadmium-plated steel, or non 
ferrous, I'm sure he's right there too. The 
only problem nowadays tends to be that 
often the only kind of machine screws, 
nuts and washers that are available are 
cheap and nasty steel items, many of 
which seem to have never been even 
fleetingly passed through a plating bath! 

Certainly cadmium- and nickel-plated 
items are available sometimes, and when 
you're lucky perhaps even brass too — 
either plain or plated (wonder of won-
ders!). But none of these simple basic 
items is as reliably available as they used 
to be. I've found this out myself the hard 
way, and nowadays I snap up the good 
quality items fast, whenever I see them... 

More effort needed 
None of these comments is meant to 

suggest that Ian McGrath is wrong in the 
points he makes, though. Strictly speak-
ing he's quite right, and undoubtedly we 
need to put greater effort into adhering 
more closely to the letter of the law. 
But I'm interrupting him, in a sense, 

because as I said earlier he has just re-
cently written a second letter on the same 
subject. In fact his second letter is de-
voted specifically to the subject of safety 
aspects of our projects, and is somewhat 
more critical than the first. So let me put 
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FORUM 

on my hair shirt back on, and we'll allow 
him to continue: 
I am writing this urgent appendage to 

my last letter in view of the fact that you 
have indicated in the August issue 
Forum that you will be taking up the 
matter of electrical safety, in the next 
issue. In anticipation of the possibility 
that you may refer to my letter, I felt that 
I should write to add some further points 
about earthing methods as used in your 
projects, particularly after reading the 
articles on the two mains-powered pro-
jects featured in the August issue. 

Firstly, may I begin by stating the (ap-
parently) obvious. An earthing wire or 
connection does absolutely nothing until 
breakdown situation occurs. 
Of course I'm speaking purely from a 

safety point of view in saying that. I say 
'apparently' because this fact tends to be 
missed in practice. When a project is first 
assembled everything is neat, connec-
tions are tight, and — provided your 
stringent instructions are followed — 
quite safe AT THE TIME OF CON-
STRUCTION. 
But to assume that an earthing system 

is working OK while an appliance is op-
erating, just because it is tight and pro-
viding good electrical continuity, is a 
false premise — because in fact, while 
the appliance is working OK, the earth-
ing system is dormant. In fact the earth-
ing of the vast majority of electrical 
systems is never used, because they don't 
experience electrical breakdown. 
The earth is there only for the rare 

occasions when an electrical breakdown 
occurs. However when a system starts to 
break down, a very different set of cir-
cumstances begins to take over — and it 
is how the earthing behaves under these 
different circumstances that govern 
whether it will do its job or not. 
The benchtop supply featured on page 

72 of the July issue illustrates this per-
fectly. In this project the transformer is 
bolted down to the plastic case with an 
earth lug under one of the bolts. This lug 
becomes the main earth point, and the 
heatsink and ground terminal are both 
solder connected to this lug along with 
the incoming earth. 
Now at the time of construction and 

provided the power supply never gives 
trouble, this will work beautifully. But 
WHOOPS! I used the word 'work' there, 
forgetting that the earth doesn't DO any 
work (apart from the return path for the 
ground terminal), unless the power sup-
ply breaks down. 
But what happens if the appliance 

DOES break down? The only part of the 
project that can become dangerous ini-
tially is the transformer. Say a diode or 
something goes short-circuit, and causes 
the transformer to start overheating. 
As we all know, a transformer can be-

come very hot indeed under these cir-
cumstances, and become dangerous 
when insulation breakdown occurs. 
Long before the insulation breaks down, 
however, the plastic case (where it is in 
contact with the transformer) will have 
softened to the point where the mounting 
bolts will have melted into the case — 
loosening the earth connection. The high 
resistance now present at the earthing 
point at this stage becomes in itself a 
hazard, as when the transformer insula-
tion breaks down, making the iron core 
live, the current flowing through the high 
earth resistance may not be sufficient to 
blow the circuit breaker on the switch-
board. The extra heat generated at this 
point, together with the sparking from 
the loose connection, mixed up with va-
pours from melting PVC makes a perfect 
environment for afire to start. 
If no one is present when all of this 

occurs, which is likely in such a situation 
if a project under test is being allowed to 
'soak', the final result may be disaster. 
Let's look at another scenario, this 

time allowing Murphy a look in. All of 
the above happens, to the point where 
the iron core becomes live. But the extra 
heat generated, instead of causing afire, 
melts the solder on the earth lug. Murphy 
only allows the main earth wire to come 
adrift — leaving the other earth earth 
wires still, if somewhat tenuously, at-
tached to the earth lug. 
If the primary winding of the trans-

former has finally broken down, which is 
likely, the transformer core is left live. 
The neutral is disconnected so, as there 
is no current flowing, the whole device 
now cools down -- leaving the trans-
former core, the heatsink and the ground 
terminal all at 240V potential. Need I say 
more? 
In my earlier letter, I mentioned the 

fact that earthing an appliance or any-
thing using a mounting screw is not only 
a bad idea, but is against the wiring 
rules. To use a screw that goes through 
plastic, or for that matter anything non-
metallic, for an earth is not only illegal, 
it's DOWNRIGHT THOUGHTLESS! 
(My inclination is to use stronger lan-
guage than this, but I am impelled to 
make allowance for the ignorance in 
these matters of your contributors and 
staff) 
I strongly suggest that you appoint at 

least one member of your staff to become 
thoroughly familiar with ALL safety 

standards, and have him check every 
project for electrical safety and compli-
ance with regulations, before it is made 
available to the public. You have a very 
commendable practice of stressing care 
and safety in your projects, but all of this 
is lost if you fall short in this area your-
selves. The vast majority of your readers 
will closely follow the guidelines you 
give, so you must make sure you are giv-
ing the correct advice. 
A far better approach in this situation 

would be to mount the transformer on a 
metal plate, with a separate earth screw 
fixed as I outlined in my last letter, and 
then fix the plate to the bottom of the box 
with separate screws again. This would 
then constitute the main earth point for 
the project. 
Might I say that I have been looking 

for a neat little power supply like this, 
and so I intend to build up a beefed-up 
version as per your suggested modifica-
tions— but I will be earthing it as I have 
outlined above. 
Another approach would be to use the 

heatsink for the main earth point — but 
once again modified, as the earth screw 
is going through the plastic rear panel 
and is also one of the mounting screws 
for the heatsink. This should be fixed up 
anyway, for the same reasons mentioned 
as before. 
A simple way to do this would be to 

drill a larger hole in the plastic than in 
the heatsink, and then the nut fixing the 
earth screw in place would bring the 
base for the earth connection proud of 
the plastic rear panel. A SEPARATE hole 
to the mounting hole should be drilled in 
the mounting flange of the transformer, 
and the earth lug fixed to this — BUT 
NOT THROUGH THE PLASTIC CASE. 
As well as this, it is a good idea in 

these circumstances of several earth 
paths to connect them all to one lug, so 
that if an earth screw is undone the earth 
continuity is not broken. However a 
crimped connection is often better than a 
soldered one, especially in areas where 
heating can take place (as with a trans-
former). Incidentally, the SAA rules also 
state that the wires going into terminals 
or crimps should not be soldered first — 
as like plastic, solder will flow under 
pressure and loosen connections (Rule 
3.11). 
Moving now to the other mains-pow-

ered project for August, the triac output 
driver module, I was happy to see that 
the earthing method described was as I 
suggested in my last letter. But looking at 
the photo on page 86, it looks very much 
like the earth lug is fixed on top of the 
plastic cable clamp. Again the presence 
of plastic (and this time very soft plastic) 
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has destroyed the integrity of the earth-
ing system. 

Is there any reason why a screw in-
tended for use as an earth point should 
be used for anything else? Screws are 
cheap items. In situations like this the 
heads are hidden under the case, out of 
sight, so aesthetics obviously aren't the 
problem. 
Once again let's look at the situation 

from somewhere down the track, when 
the earth is needed to protect the owner 
— but it has become loose due to the 
weakening of the plastic under pressure. 
Or if the unit gets knocked off the bench 
and is caught by the lead, wrenching the 
clamp askew. How tight will it leave the 
earth connection? 
I'm sorry if I'm starting to sound a bit 

fanatical. I don't live with a fixation 
about good earthing principles. But I feel 
that since I am sounding off about it, I 
may as well get it all off my chest; and 
that hopefully, what I say will be of ben-
efit and may even be lifesaving to your-
selves and your readers. 
Having said that, may I now carry on 

with one or two more suggestions that I 
believe would be good practices to fol-
low in the safety aspects of project build-
ing? 
Again using the abovementioned triac 

driver project as an example, where the 
mains lead comes into the box it follows 
a virtual straight line into the cable 
clamp; and then the active and neutral 
wires go straight into the terminal strip. 
This unit is quite light, so a hard pull on 
the three-core flex may not pull it out of 
the clamp. But if it was a larger unit with 
a fairly hefty transformer in it, a fall off a 
bench and being caught by the flex 
(which is very likely to happen — better 
to wreck a length of flex than a $130 
black anodised case) would likely leave 
you standing there, with a petfect length 
of three-core flex in your hand and a 
$130 black anodised case buried in your 
foot. 

If something like this was to happen, of 
course no matter how the flex is termi-
nated it would be a good idea to open up 
the box and check that everything is OK 
— even if all looks fine on the outside. 
A more robust termination would be 

achieved if the cable was made to follow 
a more tortuous route, before it got to the 
terminal strip. For example in the triac 
output driver module, the cable could be 
made to execute a sharp turn towards the 
PCB, being clamped in that position with 
the tails being given just a little extra 
length before being terminated — of 
course leaving the earth wire longer still, 

as described. Cordgrip grommets (of the 
correct size, of course) are even better 
than the rubber grommet and clamp 
method, provided the right size hole is 
used, and they are still quite cheap. 
On the subject of terminal strip, some 

have a little 'apron' of plastic under the 
termination holes, to provide a bit more 
isolation between the termination and 
the metal case. This is a good idea in 
case a strand of wire goes astray. If this 
kind of strip is not available, a small 
square of insulating material about 6mm 
larger all round than the terminal block 
in area, and held under it, provides a 
nice bit of insurance against accidental 
short circuits. 
I guess I could go on further about 

safety practices in project construction, 
but I thought I would confine these com-
ments to the scope of the two articles 
mentioned. My main aim is to try to cir-
cumvent what I believe could be a very 
dangerous situation, associated particu-
larly with the bench power supply. But 
secondarily I hope to have inspired 
thoughtful consideration of potential 
safety hazards in yourself, your staff and 
contributors— and also to your readers, 
when it comes to putting mains-powered 
projects together. I guess the catchcry 
could be 'You can't be too careful'. —> 
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Phew! After reading that carefully 
worded and clearly expressed criticism, I 
think you'll agree that Ian McGrath has 
indeed achieved his stated aims. In fact I 
believe he's to be highly commended, 
for drawing renewed attention to the 
whole matter and raising in all of us a 
heightened awareness of these important 
safety aspects. 
I know those of us responsible for the 

projects to which he refers are currently 
looking rather embarassed, at having 
such searching attention drawn to our 
shortcomings! 

Again — he's right 
The fact is that as with the criticism 

expressed in his first letter, all of the 
main points he makes are essentially un-
answerable. He's simply right, and the 
bottom line is that we very clearly have 
to lift our game when it comes to the 
safety aspects of our projects. 
As for the specific projects concerned, 
I know Rob Evans is planning to publish 
a 'Notes and Errata' item to recommend 
changes to the Simple Bench Supply, to 
improve the safety aspects in the light of 
Mr McGrath's criticisms. I'm planning 
to do the same myself, with regard to the 
Triac Output Driver unit. 
I guess our red faces will gradually 

fade, too. Hopefully the increased safety 
awareness that Ian McGrath has trig-
gered will linger rather longer, though! 
To round things off, though, I would 

like to make a few minor comments 
about some of the points Mr McGrath 
makes in his second letter. 
The first is that while I do like his idea 

of a separate and correctly earthed 
mounting plate under the power trans-
former, for projects in plastic cases, I'm 
not sure how the firms who produce kits 
for our projects would react. Generally 
they seem to think that we already make 
the projects too elaborate and expensive, 
and I suspect they'd see such a plate as 
'gilding the lily'. I have a feeling that 
they'd prefer Mr McGrath's idea of dril-
ling a separate hole in the transformer 
mounting flange, to allow its frame and 
core to be earthed via a separate screw, 
nuts and washers. So perhaps that ap-
proach will turn out to be the most prac-
tical one in most cases. 
Mr McGrath's comment about 

`cordgrip' grommets suggests that he 
thinks the reason we don't often use 
them is cost. This isn't so, though. The 
real reason is that if these grommets are 
to grip the cable properly, they must be 
fitted into a special oblong hole — 

whose size and exact shape are both 
quite critical. If the hole isn't right, the 
grommet simply won't grip properly. 
Cutting such a hole is easy enough for 
a large manufacturer, who can justify the 
cost of a special punch and die set. But 
our projects are intended for home con-
structors and those in small companies, 
who will generally not have access to the 
tools to make such holes easily and accu-
rately. So that's the real reason we've 
tended to ignore them, and use old-fash-
ioned rubber grommets and separate 
cable clamps. 
Mind you, we've more or less decided 

to get around this whole messy problem 
of cable entry and reliable clamping, 
with a much more elegant solution which 
was recently suggested — quite indepen-
dently — by Mr Ken Laird, of Mel-
bourne kit manufacturer and PCB 
materials supplier Kalex. 

Elegant alternative 
Ken Laird's suggestion is to swing 

over to the EEC system of having one of 
those European-standard captive three-
pin plugs mounted on the rear panel, 
mating with the corresponding socket on 
the equipment end of the cable. The 
panel-mounting plugs and matching 
mains cables are now readily available, 
and are of course being used more and 
more on all sorts of appliances — from 
humble toasters and electric kettles all 
the way through to digital storage scopes 
and other esoteric test gear. Not to men-
tion just about all of the latest personal 
computers, of course. They're fairly in-
expensive, too. 
The use of the IEC cable and captive 

plug system should get around most of 
Mr McGrath's criticism about poor cable 
clamping, and has the added advantage 
that if there's a strain on the mains cord, 
it simply detaches as a whole from the 
equipment without any risk of wires 
breaking in the wrong order. About the 
only thing it doesn't let you do is rescue 
a piece of falling equipment by grabbing 
the cord — but then, you can't have ev-
erything! 

Use a plug pack? 
I should perhaps also note here that a 

recognised and accepted way to get 
around many of these safety problems is 
to use one of those ubiquitous 'plug 
pack' power supplies. These keep all of 
the 240V wiring out of the equipment 
altogether — at least when everything is 
working correctly. 
Whether or not they can be relied upon 

to do so under breakdown conditions is 
probably again a moot point, as Ian 
McGrath would no doubt wish to point 

out. Equipment run from a plug-pack is 
generally regarded and classified as 
'double insulated', by default, and is 
generally not provided with a safety 
earth. So perhaps they don't provide as 
much protection as we tend to think... 
Now a final comment, about Mr 

McGrath's suggestion that we appoint at 
least one staff member to become our 
expert on safety standards and proce-
dures. 

In principle this sounds great, although 
I suspect Mr McGrath has a rather in-
flated view of the size of our in-house 
technical staff; nowadays, this amounts 
to Rob Evans, Peter Murtagh and my-
self! We all sit within a couple of metres 
of each other, and all tend to get involved 
in each others' projects. So in a sense, 
our group is too small to need a formally 
appointed safety expert; in any case our 
knowledge is essentially pooled, in an 
informal fashion. 
I'm sure that following Mr McGrath's 

criticisms, we will all be much more con-
scious of safety considerations, and will 
hopefully be able to ensure that each of 
our projects meets the correct level. But 
when it comes to all of us, or even one of 
us, becoming 'thoroughly familiar with 
all safety standards', I see a problem. 

Not so easy... 
In the past, it has proved surprisingly 

difficult for us (a) to find out exactly 
which standards did in fact apply to our 
projects; and (b) to get a copy of them. 
This has always required a special trip to 
the Standards Australia offices, and the 
expenditure of quite a deal of time — 
along with a not-insignificant amount of 
money, quite often. 
The situation may have changed, but 

for a long while the relevant standards 
didn't seem to be available in response to 
telephone enquiries — only to orders 
mailed with a cheque, or purchased over 
the counter. All of which makes things 
rather difficult for small, impecunious 
technical magazines with a tiny and 
overworked technical staff! 

Still, none of my comments should be 
interpreted as detracting from the im-
portant safety criticisms that Ian 
McGrath has made. All of his main 
points are undeniably true, and in the 
future we will have to watch the safety 
aspects of our projects with much greater 
alacrity and self-discipline. 
Thanks, Ian, for your salutory kick in 

the rear — we deserved it, and I trust 
we'll be the better for it. 
Next month, I'll try to bring us back to 

the rather safer subject of FM stereo de-
coding. I hope you'll join me. 
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Basic Electronics Part 13 

Power Amplifiers 
In this part we put all the theory to work and present a power amplifier module you can build and 
use. On the way we describe how a power amplifier works, and how the various stages we've 
already described connect together. 

by PETER PHILLIPS 

'Learning by doing' is often the best 
way of understanding how something 
works, providing the task is not too 
complicated. This chapter is about 
power amplifiers, and we describe a 
basic but useful power amplifier 
module that you can build as a means 
of learning. 
The circuit uses commonly available 

parts, and has all the usual sections of a 
complete amplifier. A printed circuit 
board design is included, although it is 
possible to use strip board (Vero board) 
or even matrix board to construct the 
amplifier. So it's time to ' get your 
hands dirty', and put all that theory 
into practice. 

An overview 
The block diagram of the amplifier 

we're describing is shown in Fig.1, in 
which the amplifier section contains a 
FET and a transistor. This section 
provides most of the voltage gain, and 
the driver stage is a buffer between the 
amplifier section and the output stage. 

This block diagram is typical of most 
audio amplifiers, although the circuit 
diagram would be different, and 
probably more complex. 
A 12V DC plug pack is used as the 

power supply in this case, giving a max-
imum power output of around 1.5W. It 
is possible to increase the output power 
by using a higher DC voltage, as we'll 
describe later on. 
The whole amplifier has a voltage 

gain of 60, and requires an input signal 
of around 190mV p-p (peak to peak) to 
obtain full power output. The input 
resistance is 1M, which is high enough 
for most applications. 
The amplifier (or two if you want 

stereo) can be used with a Walknn 
type radio/cassette unit, or it could form 
part of an intercom system. Another use 
is as a general purpose test amplifier, or 
as a signal tracer. Although the power 

\\, 
tt‘. 

OLTPUT 

POWER AMPLIFIER 

MODULE 

output is small by today's standards, it 
is enough to give a good sound from a 
typical eight ohm speaker. 
Quite a bit of the circuit has already 

been described in Parts 11 and 12; the 
section we have yet to explain is the 
power output stage, along with a few 
techniques used to couple everything 
together. So although it seems to be 
starting at the end of the circuit, we'll 
describe the output section first and 
give some background theory on power 
amplifier stages in general. 

Power amplifiers 
A power output stage usually has to 

drive a low impedance load, such as a 
loudspeaker. The power comes from the 

power supply, and the output signal ap-
pearing across the load should ideally 
be a replica of the input signal. In other 
words, the output stage takes power 
from a DC supply and converts it to an 
AC signal that can drive a load, as 
depicted by Fig.2. There are various 
methods of doing this, all with their 
relative advantages and disadvantages. 

It may seem simple enough in 
theory, but in practice the perfect out-
put stage has yet to be invented. There 
are two basic problems that plague 
power amplifier design -- efficiency 
and distortion. 
Efficiency is a measure of how much 

input power is required to produce the 
rated output power, and equals output 
power divided by input power. The 
input power is the DC voltage multi-
plied by the DC current taken by the 
circuit. The output power equals the 
square of the output RMS AC voltage 
divided by the resistance of the load. 

Let's say a power amplifier has an 
efficiency of 25%. If the output power 
is 25W, the DC input power will be 
100W. So where's the other 75 watts of 
power go? 
You guessed it — into heat! Heat 

which needs to be dissipated by the out-
put transistors. A characteristic of all 
power amplifiers is heat dissipation, and 
most power amplifiers have ' heatsinlcs' 
for the output transistors to help them 
get rid of it. 

Distortion is a measure of how much 
the output signal differs from the input 
signal, and distortion measurement re-
quires relatively sophisticated equip-
ment. The problem is, an amplifier with 
a high efficiency will generally have 
more distortion than an amplifier with a 
lower efficiency. 
There are two basic types of power 

amplifiers, referred to as class A and 
class B, although most amplifiers 
operate somewhere between these two 
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classes, giving an operation known as 
class AB. But first a look at class A... 

Class A 
A class A output stage can have one or 

more transistors, and the simplest cir-
cuit is shown in Fig.3. You will probab-
ly recognise this circuit as that of a 
common emitter amplifier, and the only 
difference will be the value of the com-
ponents. This amplifier has a maximum 
efficiency of 6.25%, which makes it 
rather impractical for most uses. 
The efficiency can be improved to 

VR1 

Volume 
Control 

25% if the load is connected in place of 
the collector resistor Re. However, the 
DC collector current will now flow 
through the load — causing other 
problems, particularly for a 
loudspeaker. 
To isolate the load from the DC supp-

ly, a transformer can be used, with the 
primary of the transformer connected 
between the collector and the power 
supply and the load connected across 
the secondary winding. This type of 
amplifier has a theoretical maximum 
efficiency of 50%. Transformer cou-

Fig.1: The block diagram of the project is typical of most power amplifiers, in 
which a voltage amplifier connects to the output stage via a driver stage. 

pling was almost universal for valve 
amplifier circuits and was used for quite 
a few early low power transistor 
amplifiers as well. The main feature of a 
class A amplifier is that current flows 
through the output device (transistor, 
valve, FET) at all times. 
That is, the current in the device 

never falls to zero. In fact, this is the 
definition of class A operation, in which 
the active device (or devices if two or 
more are used) conduct for the entire 
cycle of the input signal. Because a 
complete AC cycle occupies 360 
electrical degrees, the output device(s) 
in a class A amplifier therefore also con-
duct for 360°. 

Class B 
At the other end of the efficiency 

spectrum is the class B power amplifier. 
This circuit requires at least two active 
devices in the output section, with each 
device conducting for exactly half (or 
180°) of the input signal. 
The basic circuit is shown in Fig.4. 

This circuit has a dual polarity power 
supply, giving a DC voltage of zero 
across the load when the input signal is 
zero. It is also possible to use a single 
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rail power supply as in the circuit for 
our project, given shortly. 

In the circuit of Fig.4, transistor Q1 
will conduct when the input signal is 
greater than 0.6V. At this time Q2 will 
be turned off, and the output signal will 
be produced by Q1 alone. When the 
input signal swings in the negative 
direction, Q2 will conduct (for a voltage 
more negative than -0.6V) and the out-
put signal will now be produced by Q2. 
That is, QI conducts for the positive 

half of the input signal and Q2 for the 
negative half. However, what about that 
part of the input signal for voltages be-
tween +0.6V and -0.6V? Obviously 
here the transistors are both off, and the 
output signal will therefore have this 
part missing — giving distortion known 
as crossover distortion. This is shown in 
Fig.5. 
The maximum efficiency of a class B 

amplifier is 78.5%, but the price is rela-
tively high distortion. The answer to the 
problem is a circuit where the output 
devices conduct for more than 180°, 
but less than 360°. This class of opera-
tion is referred to as class AB, as it is 
neither class A or class B, but some-
where in between. 

Class AB 
So that the output transistors can con-

duct even when the input signal is 
around OV, a special biasing circuit is 
required. This circuit needs to supply 
0.6V of forward bias to each transistor 
and the basic circuit is shown in Fig.6. 
This circuit has a single rail power 
supply, and the required DC voltages 
shown are for a rail voltage of 20V. 

In this circuit, the DC voltage at the 
emitters of the transistors is 10V, or half 
the 20V rail voltage. If a dual polarity 
power supply was used, the emitter 
voltage of both transistors would be 

INPUT 
SIGNAL 

POWER 
SOURCE 

OUTPUT 
SIGNAL 

This shot shows how the prototype was assembled. The PCB fits Inside a Jiffy 
box, and the lid supports the input/output sockets as well as the volume controL 
Use an RCA socket for the output and a 2.5mm earphone socket for the input. 

zero as in Fig.4. This way, the output 
signal can swing equally in either direc-
tion. For a single-rail supply as shown 
in Fig.6, the DC voltage is isolated from 
the load by capacitor C. The voltage at 
the base of Q1 needs to be 10.6V (0.6V 
higher than the emitter) and the base 
voltage of Q2 to be 9.4V (10V - 0.6V). 
The voltage difference between the 
bases is therefore 1.2V, obtained by 
connecting two diodes in series be-
tween the base terminals. Notice also 
that the two biasing resistors have the 
same value. 

Fig.2: This diagram shows the general form of a power 
amplifier, in which the DC power supply provides power to 
a load via the output stage. 

The result is that a small DC current 
flows in the transistors when there is no 
input signal, and once the 0.6V 
threshold is reached in either direction 
only one transistor will be conducting. 
The value of this quiescent current is 
important, as it determines the efficien-
cy and the distortion of the amplifier — 
if the current is too low the distortion 
rises, while if it is too high the efficien-
cy falls and the transistors will dissipate 
too much heat. 
The input signal can be applied to the 

base of either transistor, as the diodes 

Flg.3: A common emitter amplifier is a form of class A 
amplifier, although its efficiency is very low, at less than 
6.25%. 
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Fig.4: A class B output stage needs at 
least two transistors, one to handle the 
positive half cycle and another for the 
negative haff cycle. 

are effectively a short circuit to an AC 
signal due to the DC current flowing 
through them. It is also possible to use a 
resistor to establish the 1.2V DC volt-
age drop, although temperature stability 
is not as good. As we've explained 
before, the voltage across a PN junction 
drops with an increase in temperature, 
and if the bias voltage is held at a con-
stant value, the transistors will conduct 
more collector current when the 
temperature rises. This then heats the 
transistors even more, and unless steps 
are taken to avoid it, the whole output 
stage can self destruct. 
This effect is referred to as thermal 

runaway, and the idea of using diodes is 
to ensure that the bias applied to the 
transistors automatically falls with 
temperature, to prevent it from occur-
ring. Commercial designs often include 
extra circuitry to maintain the stability 
of the circuit. 
Where diodes are used as in Fig.6, the 

best method is to attach the diodes to 
the same heatsink as the transistors. 
This way the voltage developed across 
the diodes follows the base-emitter volt-
age of the transistors. 
The maximum theoretical power out-

put of any power amplifier depends on 
the value of the total supply voltage, 
because this limits the output voltage 
swing. For a class AB or similar simple 
output stage it can be calculated by con-
verting this voltage to an RMS,value, 
then using the equation Vrms`/R. A 
simpler equation is power output (maxi-
mum) = Vcc`/8RL. 
For example, a 12V car radio with 

simple class AB output stage and a 4-
ohm speaker has a tleoretical maximum 
output power of 12`/(8 x 4), or 144/32 
which equals 4.5W. So now that we've 
explained the concepts behind a power 
output stage, we can examine the circuit 
of our project in detail. 

Fig.5: Although efficient, the class B power amplifier has a high degree of 
distortion, known ad 'crossover' distortion. This occurs when the transistors are 
switching from one half cycle to the other. 

The project 

This time we'll start at the front end 
of the circuit, and work through. The 
input signal is coupled to the volume 
control (VR1) via capacitor Cl. The 
value of VR1 is specified as 1M and 
because the gate terminal of FET Q1 
can be regarded as an open circuit, the 
input impedance of the circuit equals 
the value of VR1. 

Like all audio volume controls, VR1 
needs to have a logarithmic taper 
(usually denoted as type C), to give an 
apparent linear relationship between 
rotation of the control and volume level. 
This is necessary because human hear-
ing follows a logarithmic response, in 
which a change in output power by a 
factor of 10 is heard as a change by a 
factor of two. 
The FET amplifier stage was 

described in Part 12 and is used here to 
give a high input impedance. The next 

Fig.6: The class AB amplifier has 
forward bias applied to the transistors, 
to keep them both conducting while 
they switch from one to the other. The 
effect is reduced efficiency, but less 
distortion. 

stage is the common emitter amplifier 
of Q2. This section has also been 
described before, but you may be 
wondering why the lower bias resistor 
(VR2) is adjustable. 

If you examine the circuit, you'll see 
that apart from the coupling capacitor 
C2 between Ql and Q2, all stages are 
directly coupled. This means that the 
DC voltages for Q3, Q4 and Q5 are all 
determined by the collector voltage at 
Q2. The important voltage is that at the 
emitters of Q4 and Q5, and VR2 is used 
to adjust this to half the supply voltage. 
To stabilise this voltage (and others in 

the circuit), negative feedback from the 
output to the emitter of Q2 is provided 
by R13. If capacitor C8 (shown dotted) 
is not included, the feedback will be for 
both DC and AC voltages, but it will be 
for DC only if C8 is added. We'll have 
more to say about C8 later, but first to 
the DC feedback. 

If the voltage at the emitters of Q4 
and Q5 rises, perhaps due to a tempera-
ture change, the voltage at the emitter of 
Q2 will also increase by way of R13. 
This will cause Q2 to conduct less cur-
rent, making the DC voltage at its col-
lector increase. As a result, Q3 will 
conduct more current and its collector 
voltage will drop. 
This then reduces the voltage at the 

base of Q4 and Q5 and therefore the 
voltage at their emitters. See how the 
feedback corrected the change? 

The driver stage 
The driver transistor is Q3, and the 

collector load for this transistor is the 
base circuitry associated with Q4 and 
Q5. In effect, Q3 is connected as a com-
mon emitter amplifier and the output 
signal developed across Q3 is applied to 
the base of Q4 via D1 and the parallel 
combination of R9 and VR3. 
The base of Q5 connects directly to 
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Basic Electronics 

the collector of Q3. The driver stage 
therefore needs to drive a relatively 
low resistance load, and a transistor 
capable of handling a degree of power 
is required. 

The output stage 
The output transistors are Q4 and QS, 

connected as a complementary sym-
metry class AB output stage. In this con-
figuration an NPN and a PNP transistor 
(complementary) with equal current 
gains are required (symmetrical). 
Thus, the DC current gains of both 

Q4 and Q5 should ideally be matched 
by measurement. If you consider each 
transistor singly, you can see that they 
are both connected as a common collec-
tor amplifier, giving a voltage gain of 
only unity. However, the circuit will 
have considerable power gain. 

The DC biasing circuit for Q4 and Q5 
has one diode and two parallel-con-
nected resistors, of which VR3 is used 
to adjust the quiescent collector current 
of Q4 and Q5 and therefore the class of 
operation. You will notice that resistors 
R10 and R11 are shown with asterisks, 
indicating they can be replaced with 
wire links. These resistors will reduce 
the available output power, but they 
do help stabilise the DC conditions of 
the circuit. 
Most commercial amplifier circuits 

include emitter resistors to help mini-
mise the likelihood of thermal runaway, 
and usually have a value ranging from 
fractions of an ohm to one ohm. The last 
part of the output stage concerns 
capacitor C4, which is known as a 
bootstrapping capacitor. 

Bootstrapping 
Bootstrapping is a general term used 

in electronics to mean a condition 

o 

o 
OUTPUT 

POWER AMPLIFIER 

MODULE 

A 
VOLUME 

o 
INPUT 

o 

o o 

This front panel design will fit the suggested jiffy box. Take 
a photocopy of the design, spray it with plastic lacquer and 
glue it to the lid of the box with spray-on contact glue. 

where the circuit ' helps itself' to 
operate. In this case, bootstrapping is 
included to allow a higher output volt-
age swing. If C4 was not included, bias-
ing resistors R7 and R8 would be 
combined to a single resistor as in the 
basic circuit of Fig.6. Ideally, the output 
signal should be able to swing from OV 
to the value of the supply voltage. How-
ever due to the 0.6V forward bias re-
quired across the base-emitter junctions 
of the output transistors and because of 
other losses, this cannot occur. 
For the positive half cycle, if the out-

put is to reach the supply voltage, the 
voltage at the base of Q4 must be at 
least 0.6V higher than the supply volt-
age. Similarly, an output of OV can only 
be obtained if the base voltage of Q5 
falls to -0.6V. 
By adding a bootstrapping capacitor, 

the output voltage swing is effectively 
added to the DC bias voltages. Thus, for 
the positive half cycle, the positive 

The layout diagram for the amplifier. The metallIsed surface 
of Q4 and Q5 faces the centre of the board and heatsinks 
should be fitted to these transistors. 
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change adds to the bias voltage at Q4, 
causing it to conduct more current and 
produce a higher output. voltage. 

Similarly, on the negative half cycle, 
the negative going swing reduces the 
quiescent bias voltage, helping Q5 turn 
on harder and produce a lower output 
voltage. Therefore the circuit helps it-
self operate more effectively. 

The power supply 
An important aspect of amplifier 

design is power supply decoupling. 
When the output stage is producing full 
output power, the supply voltage will be 
delivering substantial peak currents. 

Under these conditions, it is possible 
that some of the audio signal will ap-
pear on the supply line. To prevent this 
signal from affecting the operation of 
the rest of the circuit, it must be 
eliminated from that part of the supply 
feeding the amplifier section. 

In the project, the amplifier section is 
supplied via R6, with C2 and ZD1 used 
to maintain the amplifier's supply volt-

The PCB pattern is reproduced for 
those who can make their own. 

age at a smooth and constant 10V. 
These components are the power supply 
decoupling components, and a common 
fault in an amplifier is for the decou-
pling capacitor (C2 in the project) to 
become open circuit. The effect is in-
stability and strange effects on the 
sound output. 

Construction 
As already mentioned, you can build 

this circuit on strip board (Vero board), 
but the easiest way is to use a PCB. 
Start by fitting the low profile com-
ponents such as the resistors and the 
wire links. Use the layout diagram and 
the photo of the unit to determine where 
the components are placed. 
The diodes, electrolytic capacitors 

and transistors must be mounted with 
the correct polarity. The bar on the 
diodes is the cathode end and the 
capacitors will have their polarity 
marked. The output transistors (Q4 and 
Q5) have a metallised surface on one 
side, which should face towards the 
centre of the board. A heatsink is re-
quired for both transistors, and either a 
small (20mm square) piece of 
aluminium or a commercial heatsink 
can be used. The heatsink on Q4 should 
be insulated from the transistor with a 
piece of mylar or similar material, as 
this transistor (and therefore the heat-
sink) connects directly to the 
power supply. 
Before fitting the two PCB mount 

potentiometers, adjust VR2 to its maxi-
mum value and set VR3 to its minimum 
value. Connect the, volume control to 
the PCB using a 100mm length of 
shielded lead. 
Once everything is fitted, check your 

construction to confirm there are no 
solder blobs between tracks and that all 
components are correctly placed. 

Getting it going 
Before applying power to the circuit, 

connect an eight ohm load (resistor or 
loudspeaker) to the output and connect 
capacitor C 1 between the input terminal 
and the volume control. Set the volume 
control to minimum and then apply 
power, either from the plug pack or an 
external 15V DC supply. 
Confirm that both output transistors 

are cool when touched. If not, try ad-
justing VR3, as perhaps it was incor-
rectly adjusted in the first place. 
The correct setting for VR3 should 

give a quiescent collector current 
through Q4 and Q5 of around 100mA. 
An easy way to measure this is to con-
nect a voltmeter across R12 and to ad-
just VR3 for a voltage drop of around 

PARTS LIST 
Resistors 
All 1/4W, 5% unless otherwise stated: 
R1 220 
R2 1.8k 
R3 68k 
R4 10k 
R5 120 
R6 330 
R7 180 1/2W 
R8 56 1/2W 
R9 33 ohms 
R10,11 0.22 ohm (optional: 

fit wire links if not used)* 
R12 3.9 ohms 1/2W 
R13 6.8k 

Variable resistors 
VR1 1M logarithmic panel mount 
VR2 10k, 10-turn trimpot 
VR3 100 ohm trimpot, vertical mount 

Capacitors 
All 25V electrolytic unless otherwise 
stated: 
Cl 0.1uF polyester, 100V 
C2 470uF 16VW electrolytic 
C3 2.2uF tantalum 
C4 220uF 16VW electrolytic 
C5 10nF ceramic or polyester 
C6 1000uF 16VW electrolytic 
C7 2200uF 16VW electrolytic 
C8 47uF 6VW electrolytic* 

Semiconductors 
D1 1N914 (or equivalent) signal diode 
Q1 FET type 2N5484 or 2N5458 
Q2 BC549 (or equivalent) NPN transistor 
03 BC639 NPN transistor 
04 BD139 NPN power transistor 
Q5 BD140 PNP power transistor (should 

be Beta matched to 04) 
ZD1 10V, 400mW zener diode ( 1N961 or 

BZX79) 

Miscellaneous 
PCB 45mm x 123mm coded AUDIO AMP; 
medium sized zippy box; 
12V, 300mA DC plug-pack; 
panel mount RCA socket; 
3.5mm panel mount phono socket; 
knob to suit volume control; 
hook-up wire, 100nim length of shielded 
lead, small heatsinks. 
• see text 

0.4V across R12. Now measure the DC 
voltage at the emitters of the output tran-
sistors, and adjust VR2 to give a voltage 
around half the supply voltage. 
With the recommended plug pack, this 

will be approximately 7.3V. 
If all is well so far, turn up the volume 

and touch the input lead. You should hear 
hum from the loudspeaker, confirming 
that the amplifier is operational. 

If not, you will need to fault find 
the circuit. Look first for components 

Continued on page 103 
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10" 65W RMS 
Cal price $49.50 
Cal CG-2376 

gi»•eia/affiti‘ie 

$39.50 9e ) 

12" 200W RMS 
Cal price $159 
Cal CG-2381 

3/?eadaceeie 

$ 1 29 se:o 

I 

vi. 

JAYCAR'S UNBELIEVABLE 10TH BIRTHDAY 
CHECK OUT THE SAVINGS OFF OUR REGULAR PRICES 

VIFA SPEAKER KITS 
SLASHED 

All In stock now. On demonstration in 
all stores (except Rhodes) 

SA-50 SA-70 
2 Way kil, 30 Walls RMS 2 Way kil, 50 Watts RMS 
Spks/cabs normally $369 Spks/cabs normally $449 
Cal CS-2450/52 Cal CS-2471/72 

8 4-diat leeicc e?‘-alayeice 

$320 es'ire‘e9 $379 e e4e0 41 

SA-1 00 
2 Way kit, 70 Walls RMS 
Spks/cabs normally $699 
Cal CS-2460/62 

aciace ele 

$5 9 9 5se,gceo 
For Ireighl costs on 

Mall Order 

SA- 130 
3 Way kil, 90 Watts RMS 
Spks/cabs normally $999 
Cat CS-2471/72 

/?.-aclay Itekt 
ye 

$849 se 50 
SA70/100/130 please contad 
Dept belore ordering 

5" POLYPROPYLENE 
MIDRANGE 

This midrange has a clear polypropylene cone. II has a square 
black Ireame and Is a lotally sealed unit 
Impedane 8 ohm 
Resonanlfreq 600Hz 
Freq response 600 - 9kHz 
Power handling 100 walls RMS 
system 
SPL 95dB 
Catalogue erice $24.95 

e»-t4c/a, pelee 
.1. 

$1 4.95 9Z,0 

ELECTROLYTIC 
CAPACITOR @DWZAUFnU 

We've made a scoop purchase olquality brand Teapo 
electrolytic capacitors. They are in Ihree styles - RC - Can 
package with solder lugs and chassis mounting brackets, HS/RP 
- PC mount with an extra lead lar stability. LY - PC pin type. All 
Mese capaci tors are way below what you would normally expect 
to pay, so grab some while they las!. 

RG Can Type 
Cat Valve 

RU6740 100uf 250V 
RU6741 100uf 350V 
RU6742 1000u135V 
RU6743 1000uf 63V 
RU6744 1000uf 100V 
RU6745 2200uf 25V 
RU6746 2200uf 35V 
RU6747 2200uf 63V 
RU6748 2200uf 100V 
RU6749 3300uf 63V 
RU6750 4700uf 25V 
RU6751 4700uf 100V 
RU6752 6800uf 16V 

MUSICAL INSTRUMENT RU6753 6800uf 63V 
SPEAKER SALE RU6754 10,000uf 16V 

See catalogue lor hin details RU6755 10,000uf 25V 
RU6756 10,000uf 35V 

RP/HS PC mount 
RU6760 1 000uf 35V 
RU6761 1000uf 63V 
RU6762 1000uf 100V 
RU6763 2200uf 25V 
RU6764 4700uf 25V 
RU6765 10,000uf 16V 

12" 100W RMS 
Cat price $99.50 
Cal CG-2380 

gie•e4Ace/tteiC te 

$79.50 

15" 150W RMS 
Cal price $129 
Cal CG-2382 

,eif'aiace/f/‘/C 

$99 esy3e0 

10+ LESS 
10% 

P, ce 

2.95 

3.95 

3.50 
4.50 

5.50 

2.95 

3.95 

4.75 

5.95 

4.95 

3.75 

8.95 

3.50 

5.95 

5.95 
7.95 

8.95 

type 

3.25 

4.25 

5.25 

2.75 

3.50 

5.25 

LY PC pin type 
RU6770 1000uf 63V 4.25 

RU6771 2200uf 35V 3.75 

RU6772 3300uf 35V 3.95 
Ru6773 3300uf 63V 4.50 

RU6774 6800uf 63V 5.50 

14E-AD ope-IcE »As movEco TO 
6 LEEDS STREET, RHODES NSW 2138 

Phone (02) 743 5222 Fax(02) 743 2066 

Mail order hotline (02) 743 6144 

C> 
IEC297 
32 slot 
card 
frame (3U) 
See catalogue for lull details. Bieacia, eice 
Cat HB-5360 ye 

Catalogue erice $129 $99 5 10 

TELEPHONE. OUTGOING 
CALL BAR 
STOP THOSE UNAUTHORISED CALLS 
Suitable for rotary dial telephone only. ANolher surplus stock 
purchase. These are the genuine product (we purchased them 
trom Telecom). Simply connect these lo your rotary dial 
lelephone and it won't be able lo dial oul, bul il will still receive 
calls. Conned a key switch lo Me phone and you've gol Ike besl 
of both worlds, a normal telephone when you are diere and a 
receive only one when you are absenl. Supplied wilh dlagrams 
Save hundreds 01 dollars. 
Cal YT-6100 WAS $4.95 

ei.acia,tierice 

$2.00 

ULTRASONICS FOR 
CAR ALARMS 

Don'l miss this. Don'l pay $79 lo add ultrasonics lo your car 
alarm. We've gol qualify 3 wire veils la only $39.95. With Ibis 
In your car you'll have protection against Illegal entry, 
movement, as well as broken windows. Cal LA-8960 
WAS Ye 
$39.95 e?.dafa,lorict $25 ,teck.°  

3.75 DIGIT 
DMM 
• 7000 count 
• 39 range 
• Induclance 
• Capacitance 
• Frequency 
• Temperature 
• Peak hold 
• Logic 
Cal 0M-1475 

CATALOGUE 
PRICE $169 

8/?..alay ric 

$ 1 49 sze 
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(-Car HiFi woofer 
You don't see this very often. These are 6' honeycomb woofers 
designed for car HIFI use. They have a metal grill over the cone, a 
huge 20 oz (. 57kg) magnet, foam roll surround, black frame and 
silver honeycomb diaphragm. Power handling 35 watts rms, 
sensitivity 93dB, frequency response 60Hz to 12kHz, 
Impedance 4f1 
Now less 
than 
half price 
Cat CW-2117 

ONLY 
$49.95 
a pair 

lem 
Cat ptiCO 
$119.95 

240 VOLT MOTOR 
BARGAIN 
Top quality US made 240V 50Hz 130Orpm motor which was 
used to power a cylindrical 
blower fan for an air 
conditioning system. Taiwan 
made motors sell for around 
$40 - US made motors would 
cos! $60 or more plus tax. 
We have a limited quantity. 
Dimensions 85 dia, 100 height 
Including mounting bolls and 
drive shall. 
Cal. MM-5050 

Was $24.95 

84-aciaeice $14.95 

FAN BARGAIN 
Another scoop bargain. This time its quality Sunon brand 
80mm (31/2") 115V AC fans. Yes, they are 115V, not 
240V, but use two 115V units connected in series on 
240V. And you can buy two of these for less than one ïe01/ unit and get double the exhaust volume. 
rand: Sunon 
tails - 

Model: SF 11580A 
Voltage: 115V AC 50/60Hz 
Current: 0.13 amp 
Size: 80 x 80 x 38mm 
Impedance 
protected 
Cat YX-2520 

$10 
EACH 

; 

U NDER )4 
PRICFE HAL 

SPIROMATIC INDOOR 
ANTENNA 

For prime reception areas, sils on top 451/;`e4Cia,e7e6 
of your TV. Popular spiral design, eted. 
3000hmœblesuppiixd. $5.00 s 

Burglar alarm tape 
blocks 
To suit window lape LA-5050. Self adheasive. 
Cal LA-5060 
Catalogue 
price $ 1.25 

8/;`alateelee 

teit 
00 9 .16V 

LAMINATOR 
Price breakthrough! Below $100! 

Up until now, if you wanted to purchase a laminating machine 
to laminate business cards it would cost you upwards of 
$400. 
Jaycar is proud to announce the arrivai of our own direct 
imported laminator that will not only do business card sized 
cards but photographs as well. And the price Is below $100! 
It's so simple to use, you can protect and preserve your 
favourite photos (up lx 4' x 6) (100e 150mm) specimens, 
business cards, recipes, membership cards etc. Operates on 
240V AC. Will heat up In 2-3 minutes. Cali into any store for 
a demo. 
Cat XL-2500 

Only $99.95 
Laminating cards available 
BUSINESS CARD SIZE PHOTO SIZE 
95 x 57mm, pkt 1C0 166 x 112mm, pic! 24 
Cal XL-2504 Cal XL-2505 
$19.95 $12.95 

MOTOR SIREN 
This 12 volt motor driven siren really lets out a biasl! in lad, 

it's almost deafening, it's very small compared to most sirens 
measuring only 82(H) x 
80(L) x 74(D)mm. 
Limited quantity. 
Cat LA-5252 

Was $24.95 

eitaciaefrice 
• 

$19.95 0.616 

VHS VIDEO TAPE CASE 
Ideal for making short lapes or repairing damaged ones. (No 
lape, just case.) 
Cal AR-1435 
Was $3.95 

gieadayeice $2 

Reverse 5 pin DIN lead 
Made for video. Pins are reversed, length 1.5 melres. 
Cal AV-6525 Arista price $5.95 

84441teek6.500 

Professional cable 
cutter 
Another surplus stock buy which will save you heaps. This lime 
it's a cable cutter. They are designed lo cul copper and 
aluminium cable up lo 38 sq mm. They will slice through cable 
with the greatest of ease and strie as well. Length 215mm (8'"). 
Every toolbox needs one. Trade price $21.89 plus tax. 
Cal TH-1823 
Jaycar price 

SA VE 
0 VER 
60% 

$9.95 

JAYCAR - NO 1 FOR 
NEW KITS 

PC VOLTMETER KIT 
Ref Silicon Chip Oct'91 
Construct a talking voltmeter with an on-screen display! This 
simple project mates with the PC voice recorder kit (SC Aug 91, 
Cal KC5099 $32.95) and plugs directly Into the printer port of your 
PC. Kit includes PCB, box, panel label, 025 plug, cable, 
mullImeler leads and all specified components. Software disc 
available from author. 
Cat KC5100 $42.95 
STEAMSOUND MKII FOR 

MODEL TRAINS 
Rol: Silicon Chio Ocl 91 
Brand new design uses our new mini AS3002 Speaker and the 
mini Philips resistors. Includes PCB and all components except 
Ra 8. Rb. 
Cal KC-5101 $19.95 

Transistor washers that don't 
require silicon grease 

Silicon impregnated rubber washers 
Al last you can stop using messy silicon grease. These washers 
are made from silicon rubber and are effectiveas mica and grease. 
Avoid mica washers that crack, avold run off, speed production 
assembly lime. Three sizes available including the new TO3P size 
as well as TO3 and TO220. Physical properties: 
Colour - grey Tensile strength - 40kg/cm' 
Elongation - 80%Dielectric breakdown voilage - 4000/0.3mm 
Co-efficient of thermal conductance - 2.4 x 10' 
Flammability class - 94V-0/0.3mm 
Dimensional stability - 0.2% change /0.3mm 

Type 

103 
TO3 
TO220 
10220 
TO3-P 20 
TO3-P 100 
(Size 25 x 20mm) 

BUSHES 
Now available, separate bags of bushes to suit the new silicon 
impregnated rubber washers and mica washers 

TO220 Pk1100 t8.95 Cal HP-1166 
TO3 Phi 100 9.95 Cal HP-1169 

Pack qty 

20 
100 
20 
100 

NEW 

Price Cat 

$6.95 HP-1150 

$23.95 HP-1151 

$2.50 HP-1155 

$8.95 HP-1156 

$4.50 HP-1160 

$14.95 HP-1161 

D Size NiCad AA Size NiCad 
1.2Ah current 450mAh 
Cal SB-2460 Cal SB-2452 

Normally $6.95 

NOW $5 

Normally $3.50a 

NOW 4 ter $10 

240V NE2 NEON 
A 90V neon pre-wired Mt, resistor for 240V. Wire length 90mm. 
ResIslor is covered with heatshrink tubing. 
Cal SL-2691 
Normally .750 

ei‘e4cia,reice et 

10 for $2 
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ÍuNBELIEVALIBILE CAFI ILAIRIVII BIM:161M tNIS 
In the last few months we have brought you some amazing car alarm bargains. These 

Included the Vandalert remote V40 and the V80 with backup battery for $169. The way these 
alarms sold out within about 2 weeks showed us that car alarms would be pad of our product 
range provided the price is right. With this criteria in mind we went shopping for quality car 

alarms. We simply could not believe what we lcund. HI quality car alarms and central locking 
units with more features than the Vandaierts for about the same money as the surplus 

purchased Vandaierts. 

REMOTE CONTROL CAR ALARM 
This system Is supplied with 2 transmitters and each transmitter has two buttons on them - 
blue one for alarm on/off and a red one for panic. Hit the red one anytime and the alarm wilt 
sound immediately. Also these transmitters have a feature that we have only seen on very 
expensive systems. They have a sliding cover which covers the buttons so the alarm len1 
accidentally be activated by a key or coin In your pocket touching the buttons. If you have 
used a remote control car alarm before you will understand how easily this can happen and 
how annoying it is. The receiver and alarm electronics are housed in a black box. 
FEATURES OF THE ALARM • Visual armIng/disarming signal - alarm on: flash once, alarm 
off: hash twice • Audible arming/disarming signal - alarm on: sound once, alarm off: sound 
twice • Starter disable: A separate starter disable relay is supplied which will stop the engine 
from starling when the alarm is on • Emergency panic. As mentioned earlier, press the red 
button and alarm will sound instantly • Instant triggering: Siren will sound immediately when 
triggered • Door, bonnet and boot instant triggering • Ignition key switch triggering when 
alarm is on the engine cannot be started by the Ignition key • Alarm triggered Indication: 
Siren sounds and lights flash simultaneously when alarm is triggered • Ignition key on 
protection: Alarm cannot be switched on/of when ignition Is on • Manual override system: 
Alarm can be switched off manually il radio key is lost • Improper seal warning: If a door Is 
not closed when alarm Is switched on, siren will sound immediately • Direct line output: 
Build In negative output for connection of alarm sensor, ultrasonics etc • Interior light delay 
circuit: Will accommodate cars with delays on their interior lights • Dashboard light: 
Supplied with a yellow LED to visually sham that an alarm Is filled • Choice ol sirens 
available: Alarm Is sold without a siren and there is a choice of normal siren, or back up 
battery siren for greater security • Can be used to operate central door locking that is already 
Installed with negative output (our LR8830 4 door kit) • Supplied with Installation 
instructions. 
WHAT YOU GET • 1 black box electronic module with all the above features • 2 transmitter 
key lobs • 1 Ignition cul out relay 
Cat LA-8900 

ALL THIS FOR ONLY $129.50 
SIREN OPTIONS: You will require one of the following: 
Normal siren horn Cat LA-8908 $19.95 
Backup battery siren horn Cat LA-8910 $49.95 

Pictured: Remote controls 

AC MILLIVOLTMETER 
See catalogue for lull 
specifications. 
Cat OT-2320 
Catalogue 

price $225 

gií'adaypict 

$175 ste 

• 
PC mount transformer 
bargain 
Save a fortune on normal prices. 
240Vprimary - 3V secondary 
ea 725mA. Cat MF-1020 
Was $3.95 
taiacepiet $ 2 

REMOTE CONTROL CAR ALARM WITH 
DRIVERS DOOR CENTRAL LOCKING 

This system uses the same electronic black box as the alarm above (LA8900) with the addition of a central 
door lock actuator for drivers door and relay to suit. So when alarm is switched on drivers door Is locked, 
and when alarm Is switched off, drivers door is unlocked. 
WHAT YOU GET • 1 black box electronic module • 2 transmitter key fobs • 1 ignition out relay • 1 drivers 
door central door lock actuator • 1 relay for central lock • 1 wiring harness 
Cat LA8902 

$179.50 
SIREN OPTIONS: You will require one of the following: 
Normal siren horn Cat LA-8908 $19.95 
Backup battery siren horn Cat LA-8910$49.95 

REMOTE CONTROL CAR ALAïîtvi WITH 4 
DOOR CENTRAL LOCKINe7 

Again this system uses the same black box and has all the same features of the previous models but with 
the addition al central locking for 4 doors. So when the alarm is switched on all 4 doors are locked and 
when alarm is off all 4 doors are unlocked. 
WHAT YOU GET • 1 black box electronic module • 2 transmitter key fobs • 1 ignition cut out relay • 4 
central door locking actuators • 1 relay for central lock • 1 wiring harness. 
Cal LA-8905 

All this for only $269.50 
SIREN OPTIONS: You will require one of the following: 
Normal siren horn Cat LA-8908 $19.95 
Backup battery siren horn Cat LA-8910$49.95 

4 DOOR CENTRAL LOCKING 
A new addition to our range of central door locking products. you could say that this is an economy seL 
because It cannot be wireless controlled and there is only one master control which Is for the drivers door. 
The front seal passenger door is a slave as is the rear door units. Supplied with relay, wiring harness and 
all hardware. 
Cat LR-8850 
SAVE OVER $50 OVER OTHER SYSTEM 
$119.50 4z-tie.aidohee 
,z-Nmlb at& 

elow 
Pictured: Romote control car alarm with 4 door central locking. Cal LA-8905 

NEW KIT 

KARAOKE BOX 
Refer EA Nov'91 

With this kit you can remove the lead vocal from almost any 
recording and replace it wi'h your own via a standard 
microphone (not supplied) Replaces the vocal canceller kit. 
Kil includes PCB, box, front panel and all specified 
components. 
Cal KA-17381i27.95 

MULTIMETER 
• 3.5 digit display 
• Battery check 
• Diode check 
• Compact size 

ECONOMY DIGITAL 

See catalogue for full details 
Cat 0M-1430 

Normally 
$34.95 

ei-acia,e9e6 

$30 

el6 
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4:0WERS 
MICROPROCESSOR 
SELECTOR BOOK 
Lists specifications of over 7000 
microprocessor chips including MPU's, 
CPU's and support devices ROM's, 
RAM's, PROM's, clocks, VARTS and 
I/0's. 
Cal BM-4564 Was $19.95 

/5/1.tilayeice 
asieA6 

$8.50 Z,+ . 

Studio 1/2 octave Eq kit 
See catalogue for full delalls. 
Cat KC-5055 
Cat price $349 

hebeilapeek: 

$299 ses° 

6 Sector 
Programmable Alarm 
Panel Bargain 

See last months ads 
or call inlo any 
store 
Cal LA- 5180 

Save 

about 

$200 

ONLY 

$199.50 

12 Sector 
Programmable Alarm 
Panel Bargain 
Supplied with two alpha nuTnerIc remote keypads. 
Cat LA-5185 

Below wholesale $599 

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) 743 5222 

JAYCAR MIXER KIT 
@MI@Fir 

Quality video/audio RF 
modulator 
VHF unit switchable to Aunt Ch 3 or 4. The audio is placed at the 
corred subcarrier frequency and output frequency is stable with 
good strong signal. Full specs supplied. 
Cal LM-3848 

Cat price 
$22.95 

italat eke 

$17.95 es4; 

Don't miss this amazing runoul sale of ALL our stock of 8, 12 
and 16 channel mixers. This Includes complete kits and separate 
modules. See 1991 catalogue pages 6 and 7. 
20% OFF ALL MIXERS AND MIXER PARTS 

2 PIN MAINS LEADS 
1 

Don't miss this bargain. Top quality DMA brand 2 pin moulded 
mains leads. The cable is grey round with blueand brown inner 
cable. 240V, 7.5A, SAA approvced. Length 2.75m1. 

1 - 9 $1.50 
10 - 99 $1.35 
100+ $1.00 

DOUBLE SIDED 
FIBREGLASS BO RD 
365 x 210mm 
Cal HP-9520 
Cat price 
$1 4.95 

8/?ealAriteY'ke 

0 S.UU es  

Jaycar 
5mHz CRO 
See catalogue for lull details 
Cal 0C-1910 

Catalogue 

price $399 

gieaclay ?rice 

$349 ey:I:0 

UHF ANTENNA PRICES 
SLASHED 

We were sick and tired of paying too much for antennas. We 
have found our own supplier and can now reduce the prices by 
up to 45%. But don't worry, the new ones are imported but so 
were the ones they replaced. New everyday low prices. 
Wholesale enquiries: phcoe (02) 747-2022. 

43 Element 
Specs - Gain: 13dB, Channels: 21-69, Frequ: 470-862mHz, 
Boom: 20mm square, Overall length: 1234mm, 
Finish: elements and boom anodised. • 
Ca! LT-3181 
Was $89.5 0 
NOW ONLY >49.50 

91 Element 
Specs - Gain: 15-19dB, Channels: 21-69, Frequency: 470-
862mHz, Boom: 20mm square, Overal length 2214mm, Finish: 
elements and boom anodised. 
Cal LT-3182 
Was $139 
NOW ONLY $ 79.5 0 

SAVE 
45% 

SAVE 
43% 

BANKSTOWN & 

PARRAMATTA STORES 

NOW OPEN 
SUNDAY 

10AM - 4PM 

lawar 
ELECTRONICS 

VISA EXPRESS 

Welcomed/10 
Cards 

HEAD OFFICE 
6 Leeds Street Rhodes 2138 

Telephone (02)743 5222 

FAX (02) 743 2066 

POST & PACKING 
$10 -$24.99 $ 3.75 
$25 - $49.99 $ 4.50 
$50 -$99.99 $ 6.50 
ovER $100 $ 8.00 

MAIL ORDERS 
P.O. Box 185 Concord 2137 
ROAD FREIGHT ANYWHERE IN 
AUSTRALIA (up to 20kg) $13.50 

MAIL ORDER VIA 
FREE CALL - FOR ORDERS ONLY 
(008) 022 888 
HOTLINE (02) 743 6144 

SYDNEY - CITY 

PARRAMATTA 

117 York St. ( 02) 267 1614 

Mon-Frl 8.30 - 5.30 Thurs 8.30pm - Sal 9 - 1 

355 Church St ( Cnr. Victoria Rd) (02) 683 3377 

Mon-Fri 9 - 5.30 Thurs 8.30pm - Sal 9 - 4pm 
Sunday 10am - 4pm 

RHODES 6 Leeds St (02) 743 5222 
Mon-Fri 8.30 - 5.30 - Sat 9-12 

BANKSTOWN 363 Hume Hwy Cnr Meredith St (02)709 2822 
Mon-Fri 9 - 5.30 Thurs 8.30pm - Sat 9 - 4 - Sun 10 - 4pm 

GORE HILL 188 Pacific Hwy (Cnr. Bellevue Ave) (02)439 4799 
Mon-Fd 9 - 5.30 Thurs 8.30 - Sal 9 - 4pm 

BURANDA OLD 

COBURG VIC 

MELBOURNE CITY 

SPRING VALE VIC 

ADELAIDE SA 

144 Logan Rd (07)393 0777 

Mon-Fri 9 - 5.30 Thurs 8.30 - Sal 9 - 4 

266 Sydney Rd (03) 384 1811 

Mon-Fri 9 - 5.30 Fri 8.30 - Sal 9 - 4 

Shop 2,45 ABeckell SI City (03)663 2030 
Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 2 

887-889 Springvale Rd Mulgrave (03) 547 1022 
Nr Cnr. Dandenong Rd Mon-Fri 9-5.30 Fri 8.30 - Sal 9 - 2 

190 Wright SI (Cnr. Selby St) (08) 231 7355 

Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9-12 
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Tales of two VCRs 
each with illogical faults 

The three stories I have for you this month all concern two examples of a single model of video 
recorder: the Mitsubishi machine marketed here as the AWA AV-11. These have generally been 
very reliable, and I had not seen all that many in my workshop. However these two machines arrived 
within a few days of each other, and each presented as much trouble as I have ever had with a 
VCR! 

The first of these stories is incomplete, 
in that although the machine is working 
again, the fault has not been repaired and 
in fact may never be properly restored. It 
seems to be totally unique, but if any 
reader knows the answer, both Mit-
subishi and I would be very pleased to 
hear of it. 

It began this way. The owner was 
quite perplexed and couldn't really ex-
plain what her problem was. All she 
could tell me was that occasionally she 
could not get the machine to switch on. 
To me, when I began to examine it, the 

most obvious symptom was that the 
clock was not running. It could be set, 
and the counter would work, but the 
clock would not advance. It seems the 
owner hadn't noticed that it had been 12 
o'clock for the last few weeks! 
There seemed to be no doubt that the 

trouble lay somewhere on the timer 

Delight your 
Sadelta clients. 
TC400 

field strength 

meter. 

Deliver top 

reception 

first 

time, 

every time! 

Ask your trade stockist for a copy of 
Jim Rowe's review, from E. A. June .99. 

Peter C. Lacey Services Pty. Ltd. ACNO06893438 
74 Fulton Rd Mount Eliza 3930 Te1.03 787 2077 

READER INFO NO. 10 

board, since every other function 
worked perfectly (so long as the 'power 
up' function had not gone on strike). 
Without going too deeply into the 

logic of the clock/timer board, I could 
only surmise that the lack of 'power up' 
was caused by a lack of clock signals. I 
assume that the board was going into a 
sort of self-induced ' Timer Record' 
mode and was waiting for the clock to 
tell it that it was time to start. 
The timer board carries very few com-

ponents, although it is a rather compli-
cated arrangement. Most of the board 
functions are carried out by the timer 
microprocessor, an M558858-615P. 
There are a few mechanical switches, a 
few transistor switches, and a multi-seg-
ment fluorescent display. All in all, not a 
lot of parts to be checked in the hunt for 
the fault. 
The micro has three main functions. It 

drives the clock display, using a crystal 
oscillator as a signal source. It also con-
tains a power switch, for use in the 
Timer Record mode. And finally it 
drives the tape counter when switched to 
the Counter mode. 
I removed the board from the machine 

and set about checking every resistor, 
capacitor, switch and transistor that I 
could get at. Need I say that I found 
nothing wrong with any of them? 
Similarly, I checked all the supply vol-
tages and found them to be all present 
and correct. 
This left only the microprocessor and 

the display as the likely sources of 
trouble. As far as I could tell, the display 
was a purely passive device, driven by 
the micro. I could imagine some seg-
ments not working, but not the 'No 
clock, no timer, but counter OK' situa-
tion I that found before me. 
Which left the microprocessor under 

the strongest suspicion. I found all 
the voltages around the chip to be ap-
proximately correct. And the crystal os-
cillator was running at what seemed 
to be a reasonable frequency and 
amplitude. 

It seemed that there was to be nothing 
for it but to change the microprocessor 
chip itself. So I ordered one from Mit-
subishi. As a matter of interest, this 
machine has two M558858 chips, one in 
the timer and the other on the system 
control board. The timer chip carries the 
suffix -615P. 
The chip eventually arrived and I 

wasted no time in fitting it to the board, 
then replacing the board in the machine. 
I expected the job to be all but finished 

when I switched on and the clock came 
up with its normal 'Power-up' display, 
flashing alternately TE:EE' and "", at 
about one second intervals. 
With the front cover off, I was unable 

to identify the clock setting switches, 
so I replaced the board and then the 
front panel. 
This enabled me to set the clock to the 

correct time, and I proceeded to clean 
the tape path, test all the functions and 
reassemble the machine ready for the 
owner to collect. 
But it was not to be. Five minutes after 
I had finished the job, I noticed that the 
clock had not advanced beyond the time 
I'd set earlier. Which meant that either 
the fault was still present, or else the 
new microprocessor was faulty. 
This was confirmed when next I 

switched the power on, and found the 
display was no longer flashing. It had 
been OK when first switched on, but 
now it wasn't. So it had to be the micro. 
I was right back to square one. It 

seemed to me that the cause of the prob-
lem was some fault off the board that 
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The timer and display circuitry of the Mitsubishi VCR, based on an M58858-615P microcomputer. In the first story related 
by our Serviceman this month, a machine stubbornly refused to turn on reliably— even when the microcomputer chip was 
replaced with a known good one. Finally, a tèmporary fix was achieved by linking pins 8 and 14... 

could kill the micro. But I couldn't im-
agine what it could be. I could under-
stand careless handling doing damage, 
but once the chip was installed and 
working that cause was hardly credible. 
The really frustrating thing about the 

problem was that the machine was 
otherwise quite OK and if I could only 
bypass the micro, to get the standby 
voltage into the power supply, it could 
be used normally. 
The service manual wasn't very help-

ful on this matter. All that I could deter-
mine was that the 9V standby rail went 
into the micro on pin 8. I had to work 
backwards from the power supply, along 
the power supply control rail marked 

OPW, to find that it originated at pin 14 
on the micro. I wondered what would 
happen if I linked pins 8 and 14, and this 
was no sooner said than done. The 
machine came to life and played a tape 
as well as it had ever done. I could even 
switch the display to Counter and have 
that function work perfectly. 
At about this time I had reason to call 

the Mitsubishi service department, and I 
took the opportunity to ask them if they 
had ever heard of the problem. They had 
had display problems, and they had 
heard of microprocessor problems, but 
never anything that fitted the symptoms 
that described this case. I thanked 
them, and promised to let them know 

if I ever came across the real cause of 
the trouble. 
By this time the owner was rather 

anxious to have the machine back at 
home. When I explained the problem, 
she was not overly worried. 

It seems that she has only rarely 
needed the timer function and could 
quite easily live without it. Neither did 
she need the display as a clock, so there 
seemed to be no great need to continue 
to hunt for the real cause of the trouble. 
The machine was eventually collected 

and I heard nothing more of it for about 
three months. 
Then I met the owner in the street and 

she confessed that she had quite for-
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THE SERVICEMAN 
gotten that the machine was still 
bearing a fault. 
She had not wanted the timer since it 

failed, and hadn't noticed that the clock 
was not running. 
Some time later I acquired a good 

timer board from another source and 
called my customer to ask if she would 
like to have it fitted to her machine. She 
would, and in due course the new board 
was fitted and worked perfectly in 
every respect. 
So the fault was definitely on the old 

board, and probably not in the 
microprocessor. But what it might be, I 
simply couldn't imagine. Can you? 

VCR number two 
The second machine came in with 

the simple explanation that " It won't 
record". I was assured that it would 
play back pre-recorded tapes without 
trouble, but anything that it tried 
to record would play back as a 
jumbled mess. 
I queried the owner as to whether the 

machine recorded anything, or nothing 
at all. I also wanted to know if it would 
record the sound. He replied that the 
sound was OK, but the picture was roll-
ing, losing colour, going dark then light 
— in short, quite unwatchable. 
I forgot to ask him what the TV pic-

ture was like on the video channel, but 
as things turned out, the question would 
have been superfluous. 
When I set the machine up in the 'E to 

E' mode, I could see just what he meant. 
The E to E picture was just as he had 
described the recorded picture, with the 
added symptom of an occasional rever-
sal of contrast to a negative image. 

If I had had my brain in gear, I 
would have solved this problem in short 
order. But then there wouldn't have 
been any story here, and our less ex-
perienced readers would not have 
learned anything... 
I began my investigations by connect-

ing my pattern generator to the machine 
and tuning the colour bars. This is al-
ways a good move with unstable pic-
tures, because it removes any possibility 
of interaction between the sync pulses 
and the video information. 
Then I used my oscilloscope to look at 

the video coming out of the 'video out' 
socket. This showed exactly why the 
picture was so horrible. 
The waveform was hardly ever still. It 

was jumping up and down so vigorously 
that even the special TV sync separator 
in the CRO couldn't lock the trace. 

Sometimes the trace expanded to double 
its normal height and this was accom-
panied by a negative image on the 
monitor screen. Then at other times it 
shrank to half its normal height, and cut 
off half the sync pulses into the bargain. 
There were any number of possibilities 
for this trouble, and I didn't quite know 
where to start. 

I pulled out the service manual and 
looked for the tuner/IF diagrams. At first 
it didn't look all that complicated; but 
then I tried to trace out the route taken 
by the various video signals, to get some 
idea of where the trouble might be com-
ing from. 
The video IF emerges from the tuner 

at the top of the diagram. It then passes 
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Here's most of the tuner, IF and detector circuitry of the Mitsubishi VCR, on the 
front end signal board. After testing and replacing almost every conceivable 
component in this section, the second machine's problem turned out to have a 
surprising solution. 
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down between the band switching tran-
sistors and across to Q101, the first 
video IF amplifier. 
From there it passes through a surface 

acoustic wave (SAW) filter S101, 
through T101 and into the main IF 
amplifier and processing chip IC101 at 
pins 1 and 2. 

Fortunately, the diagram gives a block 
diagram for the interior functions of the 
IF chip. Without this information, the 
rest of the diagram would make very lit-
tle sense, at least so far as signal tracing 
is concerned. 
Inside the chip the IF signal is 

amplified and AGC controlled, before 
passing out, at pins 17 and 18, to an im-
pedance converter and sound trap. It re-
enters the chip at pin 15 and goes 
straight to the video detector. 
From the video detector, the signal 

emerges at pin 14 and passes via a 
ceramic filter CF101, to the video 
amplifier Q103. From here the signal 
divides, one part going back into the 
AGC circuits inside the chip at pin 20. 
The other route taken by the video sig-

nal goes into a network of three transis-
tors Q104, Q105 and Q106, which are 
labelled 'Equaliser'. The equalised sig-
nal leaves the network at the emitter of 
Q106 and passes out to the rest of the 
circuitry on the left of the diagram. 
The sound IF and AFC detectors are 

also incorporated in IC101. Inciden-
tally, the latter function is variously 
labelled AFC or AFT in different parts of 
the circuit. 

So, once I had mapped out the signals, 
I was ready to begin seeking a cause of 
the fault. I began by looking at the tuner 
output with my modified TV test set. 

With video lF from the VCR tuner fed 
into the W strip in the television, I found 

Fault of the Month 
AWA Thom ML chassis CTV 

SYMPTOM: Dark band down the left-
hand side of picture. It looked very 
much like a ghost of the horizontal 
blanking bar. A secondary symptom 
was a slight kink in the band, and any 
other vertical lines in the picture. 
CURE: 0905, a 33u F 450V electrolytic 
capacitor, was open circuit. This is one 
of two main filter caps that smooth the 
output of the bridge rectifier. With 0905 
open circuit, the switch-mode power 
supply that followed was unable to 
eliminate the ripple at its input. 
This information is supplied by cour-
tesy of the Tasmanian Branch of The 
Electronics Technicians' Institute of 
Australia (TETIA). Contributions 
should be sent to J. Lawler, 16 Adina 
Street, Geilston Bay, Tasmania 7015. 

a perfect picture; no sign of rolling 
or inversion. 
Next, I took lF from the test set and in-

jected it into the VCR at the base of 
Q101. This resulted in pictures just as 
bad as the machine 's own tuner and 
placed the problem firmly in the re-
corder's IF strip. 
At this point I had a sudden recollec-

tion. The next component in this circuit 
was the SAW filter and I had seen 
similar troubles in TV's when this filter 
has broken down. 
On those occasions, I had been able to 

prove the point by bypassing the filter 
with a small capacitor. But this time I 
wasn't going to be so lucky. The bypass 
cap made very little difference and I had 
to go on to look for the fault elsewhere. 
I injected the IF into the chip at pin 1 

and still had the problem. There was ab-
solutely no difference in the picture, 
whether the source of IF was the VCR 

tuner or the television tuner. At this point 
I was thinking that I had run out of 
things to try with the IF. 
Then I realised that there was another 

access point, on pin 15 of IC101, leading 
to the video detector. Any signal injected 
here would lack the benefit of earlier IF 
amplification, but it could give some in-
dication of what was going on. 
And indeed it did. Feeding signal 

straight into the detector produced a 
clean, stable picture — lacking only 
some of the contrast that more gain 
would have given it. More to the point, it 
proved that the fault was somewhere be-
tween the video IF amplifier and the 
input to the video detector. 
By now I strongly suspected the IF 

chip itself. It was an M5186P, and I 
didn't have a replacement in stock. But I 
did have an old AWA ATV4 VCR which 
used the same chip and still had a good 
one on board. 
I wasted no time in changing them 

over, but all to no avail. The fault was 
still there, and just as bad as ever. 
Now I knew quite a few things that 

were not faulty, but I was still no nearer 
finding the one that was. 
Over the next hour or two, I went over 

the board with the proverbial fine-
toothed comb. 
I measured all the resistors, and 

replaced any that gave ambiguous read-
ings. I checked all the coils and trans-
formers for continuity, and all capacitors 
for short circuits. I found nothing amiss. 
Then I got to work on the 

electrolytics. There were quite a few of 
them on the board, and many were low 
value components for which I have 
developed a deep mistrust. 
Doing a proper job on electros invol-

ves removing them from the board and 
checking for both capacity and leakage. 

MATV-CATV RF Headend Systems by 

• High gain, low noise Ease of installation 
• Highly selective downconverter & amplifier strips 

• And backed by MMT Australia, the most 
advanced RF distribution company in Australia 

Mini 

7 Amsted Rd., Bayswater, Victoria 3153 Australia. Tel: (03) 720 8000 Fax: (03) 720 8055 

READER INFO NO. 28 

ELECTRONICS Australia, November 1991 69 



THE SERVICEMAN 
In this case everything came up roses. 
Not a fault anywhere — that I could pin 
down. It began to look as though the 
fault had to be in one of the ceramic fil-
ters, either the SAW filter after the first 
IF amplifier, or the 5.5MHz filter after 
the video detector. 
Bypassing these did nothing to im-

prove the picture, but I had come to the 
point where I had nothing else to blame. 
Because I had no replacements for these 
filters and would have to order them 
from Mitsubishi, I put the machine aside 
to await their arrival. 
Then late one night, I had a flash of in-

spiration. It came to me quite suddenly 
that I knew what the fault was, even if I 
didn't know exactly what was causing it. 
I had seen this sort of problem in TV 

sets, going right back to the early days of 
black and white. It is caused by a failure 
of the AGC circuit, and the consequen-
tial variation of the signal reaching the 
video detector. 
Depending on the nature of the fault, it 

can clip the sync pulses from the video 
signal, causing rolling and instability. Or 
it can allow exceptionally large signals 
to reach the detector, causing overload 
and picture reversal with similar vertical 
hold problems. 
In fact, I have had customers com-

plaining about lack of vertical hold, 
without ever noticing that the picture has 
gone negative! 

In this case, I was facing a more un-
usual job — because this picture was ex-
hibiting spasms of both types of AGC 
failure. I wasn't sure if I had one or 
several problems before me. 

First thing next morning, I tried run-
ning the machine with a 'battery box' 
patched across the RF AGC line. A 
battery box comprises a 9-volt bat-
tery wired across a 10k potentiometer, 
with leads terminating in crocodile 
clips going from the negative and 
slider terminals. 
Unfortunately I was unable to get at 

the IF AGC, because it was generated 
and applied to the IF amp inside the 
chip. The block diagram showed five 
pins connected to the AGC section of the 
chip, but applying my battery box to 
each of them in turn produced no result 
worth speaking of. Certainly, it did not 
cure the fault. 
By this time, I had spent many hours 

on the machine and it owed me more 
than I would ever be able to charge. 
So I put it aside while I cleared some 
other work, and in the hope that a new 

inspiration might come again late 
one night. 
A week or two later I was yarning with 

some colleagues about work in general 
when I mentioned the VCR with the 
AGC problem. One of these friends 
said, without even looking up, "Change 
the electros!" 
I told him that I had already had them 

out and checked for both capacity and 
leakage, but he kept on repeating 
"...change the electros!" 
We pulled out his copy of the manual 

and he stood there looking at it for two 
or three minutes. Then he put his finger 
on C116, a 0.47uF 50V unit from pin 21 
of IC101 to ground. "That's it! Change 
that!" he announced. 
And that's the end of the story. I put a 

new 0.47uF electro into the circuit, and 
the picture came up perfect. It's been 
perfect ever since. 
Again I tested the faulty capacitor 

every which way, and it measured per-
fect. I even tried cobbling the cap into a 
small time constant circuit and driving it 
with a 1MHz square wave from a signal 
generator. Even this worked exactly as 
theory would have predicted. Yet the cap 
would not work in the AGC circuit. 
I have always mistrusted low-value 

electros and this incident serves only 
to harden that mistrust. I will have 
to change my habits and learn to discard 
every such cap that ever gives rise 
to suspicion. 

Hidden fault 
The third fault in this series involved 

the machine just discussed. In fact, the 
owner didn't know the fault was there, 
and it may never have shown up if the 
machine had not cooled off while it was 
being brought into the workshop. 
The fault took the form of a con-

tinuously rotating takeup spool. It 
started as soon as power was applied, 
and continued for a quarter of an hour 
or more, until it was thoroughly 
warmed up. 

After that, I didn't see the fault again 
that day, but it returned next morning 
when I restored power to the workshop. 
The fault didn't seem to cause any 

trouble with the deck's mechanical 
functions. The spool stopped rotating 
when a cassette was inserted, and 
seemed to drive the takeup reel without 
any trouble. 
I put this problem aside initially, while 
I tackled the AGC headache related 
above. In the meanwhile, I looked up a 
list of service tips for this model that was 
published some years ago. And here I 
found the cause and the cure. 
In common with many other Mit-

subishi models, both VCR and TV, this 
chassis has many components glued in 
with a brownish coloured rubber ce-
ment. This is apparently applied in the 
factory, to hold components in place 
before they are soldered in. 

Unfortunately, the cement Mitsubishi 
chose to use deteriorates after a few 
years and becomes hard and conduc-
tive. Many transistors that appear to 
be short circuited only have a layer 
of this material between their base 
and collector. 
That was the case here. The takeup 

reel drive transistor, Q5C1, a 2SD1273, 
and its heatsink had a liberal dose of this 
cement and exhibited as near to a short 
circuit as doesn't matter. 
I unsoldered it and then pulled it off 

the board for a closer examination. With 
the cement cleaned away from the pins, 
the transistor showed no sign of leakage 
and was quite OK to go back into ser-
vice. Getting the cement off the board it-
self was another story. 

It had spread over a number of small 
components, diodes, resistors, etc., and 
then gone hard. I started to chip it off the 
board, but soon realised that this would 
have taken weeks. I needed something to 
soften the cement. I suspect that this ce-
ment is a form of synthetic rubber. For-
tunately it seems to respond to natural 
rubber solvents. 
I keep a small can of white spirit, also 

known as Shellite, on hand for just such 
a problem as this. 
A small brush dipped in the spirit can 

be used to dampen the cement 
wherever it can be reached. Very hard 
cement may need two or three applica-
tions, but it will eventually work well 
enough to allow most of the cement to 
be lifted off. Sometimes the cement 
clings so tenaciously on, and under, 
small components that the board must be 
literally flooded with spirit to effect any 
removal. I have occasionally had to use 
a big brush and lots of spirit to flush 
away the last of the cement. 
This treatment should be carried out 

out-of-doors and naturally, cigarettes 
and matches MUST be kept well away. 
After treatment the board can be left to 
dry off in the sun before being replaced 
and tested. 

In this case the treatment seemed to be 
completely satisfactory, and next day 
there was no sign of rotating reels. I cer-
tainly had plenty of time to confirm this 
fix, before the AGC fault was cured. I 
just wish the first fault had been as easy 
to track down as the second! 
That's all for this month. Next time I 

hope to have a collection of contrib-
utor's items for you. 
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FIX VCR's 
Over 75% of VCR failures are due to mechanical problems. 
If you fix or maintain VCR's, TENTEL offers fast, universal, easy to use gauges 
for diagnosing mechanical tape transport problems. Powerful tools for measuring 
torque, tape tension, spindle height, tape guide height, 
head protrusion, drum eccentricity and more! You 
can't afford to just guess when your customers 
and your future depends on professional service, 

done right the first time. READER INFO NO. 15 

Tentel® (008) 773 644 
MUSICLAB PTY. LTD. 
288 Abbotsford Road, Albion Old 4010 
Phone: (07) 862 1633 Fax: (07) 862 1578 
Postal Address: PO. Box 379, Albion OLD 4010 

USA 
MANUFACTURED 

Contact us now for a CATALOGUE 
Video Repairer's Training Tape 

also available for $30.00 inc. p & p 

SUNSHINE DEVICE 
PROGRAMMERS 
FOR IBM PC 

EW-701 - $240 ex 
Professional, Reliable 

EXPRO-60 - $9.90 ex 
Programs everything 

HEP-801 - $400 ex 
Fast d Easy to Use 

also 

/C TESTER - $195 ex 
Picker 20 

Contact us for Price List on Sunshine 
& other specialized PC Add-in Cards 

NUCLEUS COMPLIMil SI UV/CIS Pli 
II it E quiprneel Repair Specitalistri, 

1048 1054 DANDENONG ROAD, CARNF.G1t. 311,3 
l'hone (03)563 5688 Fax (03)563 5814 

READER INFO NO. 14 

Like most 
people with MS, 
my symptoms 
are mild. They 
come and go, but 
in between, I'm 
fine. 

"I've got MS 
but I'm still smiling': 

Some people 
with MS are 
more disabled 
than I am. They 
need the activity 
therapy centres, 
the nursing 

homes and the 
many other 
services which 
MS Societies 
provide. For their 
sakes, keep up 
your donations. 

For more information about 
multiple sclerosis contact 
the MS Society in your state. 

MOM'S PS11•65A Spectrum Analyzer 
Powerful, Portable & Reliable 

4=61 • 
Avcom's PSA-65A Portable spectrum 

4. analyzer covers a frequency range from 
‘,-411> less than 2MHz to 1000MHz. 

_ --• 

ASSOCIATED 
CALIBRATION 
LABORATORIES 
Level 5, 499 St. Kilda Road, Melbourne 3004 
Tel: (03)820 3044 Fax: (03)820 3720 

The small size, lightweight and low cost 
of the PSA-65A will enable companies to 
issue spectrum analyzers to their technical 
staff when more expensive units could not 
be justified. The increased productivity 
and diagnostic power of employees 
equipped with a PSA-65A will quickly 
offset the low cost. 

Options include:-
. Frequency extenders: 1-2 GHZ, 

2-3 GHZ and 3.7-4.2 GHZ 
F.M. demodulator giving audio 
monitoring 

• 10 KHZ filter 

A C 
READER INFO NO. 16 ACL EA001 



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. 

Computer interface 
This interface was born out of the 

need to operate 26 switche:, and monitor 
24 LEDs, and also allow for future ex-
pansion. Its advantages are: it is capable 
of reading an integer in a few 
microseconds; I/O is software control-
led; and it is made of cheap, readily 
available parts. 
The interface uses the parallel printer 

port as a number of serial ports, giving 
several ready made lines into and out of 
the computer. (The author has provided 
a Turbo C program to serially input and 
output a character and integer, one 
shifted left and the other right. 
Photocopies of the listing are available 
from the reader services division of EA 
for the usual $5 fee.) 
Output of data occurs on pin 2 of the 

DB25 socket Pl. After inversion in 
ICla, it goes to the serial input pin 2 of 
IC3. Pl-pin 3 next outputs a falling edge 
clock pulse, which IC1b transmits to 
IC3-IC5 as a rising edge. This shifts the 
data along the serial-in, parallel-out shift 
registers. Three interconnected registers 
are shown — this number can be 
reduced or expanded to suit different re-
quirements. 
For the reverse procedure, to input 

data into the computer, it must first be 
loaded into the parallel-in, serial-out 
chips, IC6-1C8. P1-pin 8 sends a high 
pulse which is inverted by IC2a to 
produce a low input to the shift/load, pin 
1, of these chips. This latches the paral-
lel data into internal flipflops in the 
74165s so that any change on the paral-
lel-in lines will have no effect until the 
next negative load pulse. 
The data is then read into the com-

puter via Pl-pin 10, after inversion in 
ICle. Pl-pin 7 provides a series of low 
pulses, inverted by IC1f, to clock pin 2 
of IC6-IC8 to shift the data into the com-
puter. When outputting data from the 
computer, if the 75164s have to be 
cleared before use, Pl-pin 4 could be 
connected to the CLR pin 9 of IC3-IC6. 
Similarly, any other unused pins on P1 
(e.g. pins 5 and 6) can be used to directly 
control different I/O devices. 
Greg Smith, 
Mitcham, Vic $40 
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Quiz game 
Here is a circuit for a quiz game buzz-

er suitable for large groups of people, 
like sunday school, kids clubs and 
camps. Like all similar circuits, the first 
contestant to press his or her pushbutton 
latches on their light, locks out the other 
contestants and sounds the buzzer for a 
short time. The compere pushes a button 
to reset the game for the next question. 
The circuit is built around a 4044 quad 

R-S flipflop chip. 
Assume contestant 1 is the first to 

press their button. PB1, connected to pin 
15 of IC la, goes low and sets the 
flipflop. This sends pin 1 high, which 
acts through D1 to make the pushbutton 
bus high — locking out the other con-
testants. Pin 1 going high also turns on 
lamp 1. The lamp is controlled by a 
silicon controlled rectifier which allows 
the use of high wattage lamps (up to 
36W), making the display very easy to 
see. Cheap 18W 12V trailer lamps can 
be used without heatsinking the SCRs. 
The lamps are powered by unfiltered 

DC current since the current through the 
SCRs must fall to zero to allow them to 
turn off. If filtered DC was used, once a 
lamp was triggered it would stay on until 
the supply was interrupted. 
The pushbutton bus going high also 

sounds the buzzer. When Q2 turns on, it 
triggers IC2 with a negative pulse to 
send its output pin 3 high. The 555 is 
used in a monostable mode, with RV1 
able to adjust the length of the output 
pulse. This allows the buzzer to sound 
for roughly 0.5 — 5s. 
Pressing the compere's reset button 

PB5 provides a negative pulse which 
resets all the flipflops, and so turns off 
the winner's lamp and allows the next 
game to proceed. 
The capacitor C 1 across the pushbut-

ton ensures that all flipflops are reset at 
power up, to prevent any lamps corn-
ing on. 
IC3 provides a suitable 12V supply for 

the ICs in the circuit. To save expense, 
the dashed section of the power supply 
may be replaced by a commercial bat-
tery charger with a 1.5A continuous 

rating, assuming you already have such 
a unit. 

David Pickering, 
Bundaberg, Qld $40 

Poor man's 
logic probe 
The power for this probe is derived from the circuit being 

tested, which should be in the range 3-15V. The circuit draws 
about 60mA. 
The signal passes through the probe tip into both 4009 in-

verters. The lower inverter, IC1c, inverts the signal, and drives 
the `Lo' LED indicator. 

Sufficient current is provided by IC1c turning on transistor 
Q2. The upper pair, ICla and IC lb, function in a similar way, 
with IC1b turning on Q1, but the pair buffer the signal without 
inverting it, in order to drive the 'Hi' LED. 

Paul Fitzgerald, 
Te Aroha, NZ $30 

ELECTRONICS Australia, November 1991 73 



Construction Project: 

great deal of improvement. There are 
many sources of noise and interference 
in our modem society, and a larger 
antenna may well cause these to 
'swamp' the receiver front end. This 
can cause all kinds of problems, unless 
your antenna can be tuned to at least 
a broad resonance at the frequencies 
you're interested in — to reject a large 
proportion of the unwanted signals 
and interference. 
For satisfying reception, then, you 

often need an antenna tuner. Quite often 

a further improvement can be obtained 
by adding a preselector or 'tuned 
filter' stage as well, to provide further 
help to the receiver's front end in reject-
ing unwanted 'rubbish'. And finally, 
with older receivers in particular, it 
can be desirable to provide some addi-
tional RF gain — if only to compensate 
for the shortcomings of a modest anten-
na system. 
The unit described here has been 

designed to provide all of these 
facilities, in a compact and low-cost 

ANTENNA TUNER 
AND RF PREAMP 
Here's a low cost, easy to build unit which can really improve the performance of many elderly 
shortwave receivers, and give them a new lease of life. It combines an antenna tuner with an RF 
preamp and preselector— giving the ability to improve both sensitivity and selectivity, at the same 
time. 

by JIM ROWE 

Nowadays most of us live in fairly 
crowded urban and suburban situations, 
where it isn't easy to set up an elaborate 
antenna system for shortwave listening. 
As a result many people have to settle 

for a few metres of wire, either run 
around a window frame indoors, or per-
haps out to a nearby post or tree at best. 
The results with such a modest antenna 
system can be fairly disappointing, even 
with a sensitive modern receiver. 
Even going to the trouble of setting 

up a larger antenna may not achieve a 

ANTENNA TUNE 
COARSE 
• • 
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form. It's easy to build too, with virtual-
ly all of the parts readily available 
through normal stockists. 
Housed in a standard medium-sized 

plastic case and with most components 
on a PC board to simplify construction, 
it provides a simple antenna tuner 
capable of resonating most typical 
small- to medium-sized high impedance 
`length of wire' antennas, over the fre-
quency range from 500kHz to 30MHz. 
This makes it suitable for improving 
broadcast-band performance as well, by 
the way, which may make it of interest 
to country listeners. 
Along with the antenna tuner, the unit 

also includes a tuned RF preamp stage, 
which provides both gain and preselec-
tion over the same frequency range as 
the tuner. The preamp has three tuning 
bands, and provides a maximum gain 
which varies typically between about 
35dB at 500kHz and 17dB at 30MHz — 
very worthwhile in boosting the perfor-
mance of older receivers. 
At the same time the preamp has ad-

justable gain, so that the level provided 
can be set for optimum reception 
without producing overload. In fact 
when the control is turned to the mini-
mum position, the unit actually at-
tenuates the incoming signals rather 
than boosting them — allowing a very 
wide range of adjustment. 
The complete unit is powered from an 

external 12V DC source, which can 
either be batteries or a low-cost `plug 
pack' power supply. The power drain is 
very low — less than 10mA. 

Incidentally, the unit can also be used 
as an 'active indoor antenna', simply by 
fitting it with a small telescopic whip 
antenna. Provision has actually been 
made for this on the printed circuit 
board, although low-cost telescopic 
whips don't appear to be readily avail-
able at present. 

Circuit description 
As you can see from the schematic, 

there isn't a great deal of circuitry in-
volved. Inductor Li is the antenna 
'coarse' tuning coil, with adjustable taps 
and selector switch Si to allow it to 
cope with a wide frequency range and 
variety of antennas. 
Like two of the inductors in the 

preamp/preselector section, Li is wound 
on a Neosid 29-042-34 toroidal ferrite 
(F29) core, using 0.5mm enamelled 
copper wire. 
Fine control of antenna tuning is per-

formed by one half of VC1, a BB212 
dual varicap diode, with its necessary 
reverse bias voltage adjusted by pot 
VR1. The other half of the BB212 is 
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As you can see from the schematic, the circuit of our new antenna tuner/RF 
preamp is quite straightforward. Note that the small arrows on VR1, VR2 and VR3 
Indicate clockwise rotation. 
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used for the preamp/preselector fine 
tuning, adjusted by VR2. 
Fine tuning of both sections would be 

somewhat simpler if conventional air-
dielectric tuning capacitors were still 
readily available, but they're not. Still, 
the diodes inside a BB212 have a wide 
capacitance range (typically 20-550pF), 
and are smoothly adjustable using a bias 
range of 8V-0.5V. 
The only real complication with 

varicap tuning is that the bias voltage 
must be tightly regulated, to ensure that 
the tuning is stable. Since the present 
circuit is intended to be operated from 
relatively unstable supplies such as bat-
teries or a low-cost plug pack, an 
LM723 regulator chip (U1) is used to es-
tablish a stable and well filtered +9V 
supply line. The LM723 is cheap and 
readily available, and needs only a few 
peripheral components to do the job. 
Preset pot VR4 is used to set the supply 
rail to 9V. 
At the output of the antenna tuner sec-

tion, a 50-ohm input is provided. This 
allows direct input to the 
preamp/preselector from a resonant 50-
ohm antenna, if desired. 
The preselector tuned circuit uses 

three switched coils L2, L3 and L4, 
selected by band switch S2. Each coil 

lb 

The rear of the unit is not terribly exciting, to be sure, but It's quite functional. 
From right to left the connectors are high impedance antenna input, 50-ohm input, 
12V DC Input and RF output. 

has two taps — one at a fairly low point 
to match the nominally 50-ohm input 
from the antenna tuner section, selected 
by S2a, and the other (selected by S2c) 
somewhat higher to suit the high im-
pedance input of the RF preamp section. 
The varicap tuning connects to the top of 
each coil, via S2b. 
L2 tunes from 500kHz to 2MHz, 

while L3 tunes from 1.8MHz to 7.5MHz 
and IA from 7MHz to 30MHz. The 
first two of these are wound on Neosid 

28-042-34 ferrite toroids, like Li, while 
LA is wound on a 4.83mm miniature 
coil former, provided with an F29 
ferrite slug. 
The RF preamp section of the circuit 

uses two readily available transistors: an 
MFE131 dual-gate MOSFET (Q1), and 
a BC548 NPN bipolar (Q2). The 
MFE131 provides the gain, while the 
BC548 matches its relatively high im-
pedance output to the low impedance 
(nominally 50 ohms) of a typical 

A view inside the unit, showing the controls behind the front panel and the wiring between them and the PC board. Note 
that the PC board visible in this picture Is slightly different from the final design. 
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shortwave receiver input. Despite its 
simple configuration, this preamp circuit 
gives good results. In fact I was able to 
optimise its operation quite conveniently 
using Intusoft's IsSPICE analog circuit 
simulator, during my recent reviews of 
this and other simulator packages. 
The final design needed only a minor 

adjustment to the value of L5, the peak-
ing choke in the MFE131's drain load 
(from 4.7uH to 6.8uH), to match the 
simulated performance. The DC condi-
tions of the MFE131 stage are arranged 
to be as tolerant as possible of device 
parameter spread, so that almost any 
device should give good results without 
any component changes. 

This is done by the choice of source 
resistor RIO, to give negative current 
feedback, coupled with a small forward 
bias applied to G1 via the voltage 
divider formed from resistors R13 and 
R14, across the 9V supply. 
The gain of the stage is adjusted by 

pot VR3, which varies the G2 bias volt-
age between zero and +4.5V. Maximum 
gain is achieved at around +4.3V for 
most devices, while the MFE131 is 
throttled right back and virtually be-
comes a signal attenuator when the G2 
voltage is reduced below about +1V. 
VR3 is actually a switch pot, with the 

switch wired in series with the +12V DC 

input so that it can be used for on-off 
switching when a battery is used. 
The 100-ohm resistor R12 in series 

with the MFE131's GI lead, and the F29 
ferrite bead fitted to its G2 lead are both 
parasitic stoppers, to ensure that the 
device gives stable amplification. 
Probably the only other components 

which need a mention here are the two 
BAW62 diodes Dl and D2, connected 
across the antenna tuner input terminals. 
These are to protect the circuitry against 
damage from minor corona discharges, 
and perhaps also very high-level signals 
from passing or nearby transceivers. 
Note that the diodes will not provide 

protection against damage from lightn-
ing strikes, or larger corona discharge 
during electrical storms. The best 
protection against these ' serious' sources 
of damage is to disconnect any outside 
antenna, during such a storm. 

Construction 
As noted earlier, the complete unit 

is housed in a readily available plastic 
case measuring 200 x 160 x 67mm. 
With the exception of the control pots 
and switches, and the various input 
and output connectors, all remaining 
components are mounted on a PC 
board measuring 167 x 114mm and 
coded 91rfb10. 

The control pots and switches are all 
mounted on the case front panel, and 
wired to the PCB via short lengths of 
hookup wire, while the connectors all 
mount on the rear panel and are wired to 
the board in the same way. 
The position and orientation of vir-

tually all of the parts should be clear 
from the PCB overlay diagram and 
the various photographs. Hopefully the 
connections between the PCB and the 
controls and connectors should also 
be quite clear, especially since the over-
lay diagram is provided with detailed 
legends. 
Note that the PCB has been arranged 

to accept either a horizontal- or vertical-
mount miniature preset pot for VR4, to 
make things easier if one type or the 
other should become unavailable. 
I recommend that you fit PCB pins to 

the board at all places where wires are 
used to connect it to either the front-
panel controls or the rear-panel connec-
tors. This makes it easy to connect 
everything up, after the complete PCB 
assembly is finished and mounted inside 
the bottom half of the case. 

Fitting the PCB pins should in fact be 
the first step in assembly of the PCB, 
after you have checked it for any imper-
fections in etching. After pushing each 
pin through its hole from the component 

And here's a view looking in the opposite direction, showing the rear panel connectors and the wiring from them to the PC 
board. Also visible are most of the components on the rear half of the board. 
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Antenna tuner 
side, solder it carefully to the surounding 
copper pad. 
As usual the next step is to fit the 

lower-profile components, such as the 
resistors and diodes. Then follow the 
capacitors, taking care with the polarity 
of electrolytic Cl. 
Next you can add the regulator chip 

Ul, varicap diode VC1 and the two tran-
sistors Q1 and Q2. Note that Q1 has an 
F29 ferrite bead (DSE cat. number L-
1433 or similar) slipped over its G2 lead 
before mounting on the board, and hence 
mounts above the board by the length of 
the bead — 5mm. 
Don't mount it any higher than this, 

however; push it down so that its body is 
hard against the top of the bead. Q2 and 
VC1 can also be mounted about 5mm 
above the board, while Ul mounts right 
down on the board. 
Preset pot VR4 can now be 

mounted, with its pins pushed as far into 
the board as possible before soldering. 
Also RF choke L5 can be added as well, 

E HI-Z ANT 

DI BAW62 
—1=0— 
D2 BAW62 

with its body again about 4-5mm above 
the board. 
At this stage your board assembly will 

be complete apart from the coils, and the 
next step is to wind these. The easiest is 

which winds on one of the miniature 
4.83mm formers which mates with a 6-
pin base (DSE cat. no. L-1010 and 
L-1015, or similar). 
As you can see from the schematic, 

this has a total of only 10 turns, with the 
Ti tap and 3T and the T2 tap at 6T. The 
pins on the former used for the four con-
nections are shown in the PCB overlay 
diagram (viewed from above). 
I suggest you wind each section of L4 

in turn, soldering its ' start' end to the ap-
propriate pin before winding, and then 
its ' end' to the next pin afterwards. This 
works out rather more conveniently than 
trying to wind the whole thing and then 
soldering everything to the pins after-
wards. Don't forget to wind each section 
in the same direction, though. 
The three other coils are all wound on 

the Neosid toroids, using a slightly dif-
ferent technique. Here since the coils 
are mounted directly on the PCB, with 

50ohm 

(ROD) 

their connections made directly to it, 
the easiest way is to wind them com-
pletely first. 
This is done using a single length of 

wire for L3, bringing the taps out as you 
go by leaving a short loop or 'doubled 
back' section, and twisting it around 
tightly to strengthen it before proceeding 
with the next part of the winding. 
After the complete winding is 

finished, the twisted 'tap leads' can 
then be scraped and tinned with a hot 
iron, to burn off the enamel and make 
them ready to pass through the PCB 
holes for soldering. 
The same basic technique is used for 

LI and L2, but as these require longer 
lengths of wire, and toroids are not easy 
to wind with such longer lengths, you 
can actually use shorter lengths and 
make joins at one or more of the tapping 
points. As before this is done simply by 
twisting the ' start' of one wire tightly to 
the 'end' of the previous length, at the 
tapping point, and then soldering the two 
together later when the total winding is 
completed. As with 1,4 the main thing to 
watch is that all sections of each coil are 

Q1 
MFE131 

C6 0.1uF 

Here's the PCB overlay diagram for the antenna tuner/RF preamp. Note that the connections for L2, L3 and L4 are indicated 
as well, along with the connections for the three sections of band switch S2. 
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wound on the toroid in the same sense 
— i.e., either all clockwise or all an-
ticlockwise. 
When you're winding each of the 

toroid coils, work slowly and carefully 
so that your windings are fairly tightly 
wound around the core. Loose windings 
will give poorer 'Q', and hence less éf-
fective tuning. Also keep an eye on the 
PCB, so you can see the locations 
provided for each of the tapping points 
on each coil. 
When all of the coils are finished, the 

next step is to mount them on the PCB. 
With L4 this is again very simple — you 
merely push the former's pins through 
the appropriate holes (note the polarised 
spacing), and then solder them to the 
pad underneath. 
The three toroidal coils involve a little 

more fiddling, as you have to form each 
of the leads and persuade them to pass 
through the appropriate PCB holes. With 
the twisted ' tap' leads, you may fmd it 
necessary to enlarge the PCB holes a lit-
tle with a small round file or drill (say 
1.5mm), to make things easier. 
Note that all three toroidal coils also 

have an additional `U-shaped' link fitted 
over them, roughly opposite the wind-
ing, to help secure them to the PCB. 
These links can be made from short 
lengths of hookup wire, which is 
soldered to isolated pads under the 
board. (Don't link the pads together un-
derneath, by the way — this would make 
the wires into shorted turns, and ruin the 
performance of the coils.) 
The completed board assembly can 

now be mounted inside the lower half of 
the case, and you can turn your attention 
to the front and rear panels. These will 
need to be drilled out to suit the various 
controls and connectors, which mount as 
shown in the photos. 
The front-panel control positions can 

be determined easily using as a 
template a photocopy of the panel 
artwork, which is reproduced here in the 
article. Take care in drilling and reaming 
the holes, though, otherwise you may 
have difficulty in lining everything up 
for a neat result. 
With the prototype we made a false 

front panel using 3M's `Dynamark' 
photosensitive aluminium sheet, and 

stuck this to the case's plastic front 
panel. This gives a very neat appearance. 
The positioning of the connectors on 

the rear panel is not particular-
ly critical; the main thing is to keep 
the RF preamp's output connector as 
far as possible from the high-im-
pedance antenna terminals, to reduce the 
risk of instability. 
The rear-panel connectors also scarce-

ly need lettering as they are normally 
only seen on rare occasions. 
When the controls and connectors are 

all mounted on their respective panels, 
the final step is to connect them up to the 
appropriate PCB pins via short lengths 
of insulated hookup wire. 
We used sections of `rainbow' ribbon 

cable, to do the job a little more elegant-
ly. The colour coding also helps ensure 
that you make the right connections. 
Note that the connections to the three 
sections of S2 are clearly shown on the 
PCB overlay diagram, while most of the 
rest of the connections are also iden-
tified there as well. 
When you're wiring up the Coarse 

Antenna Tune switch Si, connect it so 

The PC board pattern is reproduced here actual size, for those who like to make their own. Note that the pattern allows for 
either vertical or horizontally mounting trimpots for VR4, and also makes provision for a telescoping whip antenna. 
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Here's an acrual size reproduction of the front panel artwork, for those able to 
produce their own panel using Dynamark. 

that the '80T' top end of Li connects to 
the maximum anticlockwise lug on the 
switch, and the lower taps to the lugs 
which are progressively clockwise. This 
way, clockwise rotation of the switch 
will correspond to lower and lower 
series inductance, with zero at the fully 
clockwise setting. 
Similarly the two fine tuning pots 

VR1 and VR2 should be wired so that 
the clockwise ends of their elements 
are connected to PCB earth — ensuring 
that when the pots are turned fully 
clockwise, the varicaps in VC1 have 
maximum reverse voltage and hence 
minimum capacitance (corresponding 
to maximum frequency). RF Gain pot 
VR3 is of course wired so that it has 
maximum resistance in the fully clock-
wise position, and minimum at the 
other extreme. 
An important further point to watch is 

that you wire the power connector so 
that its positive inptit line connects to 
the PCB's '+' input, and its negative line 
to the PCB ground. It's worth checking 
the polarity at the connector, with your 
intended plug pack or battery connected 
up, before making the connections to 
the PCB — just to make sure. A mistake 
here could cause serious damage to 
the LM723... 
With these connections made, your 

antenna tuner/preselector should now be 
complete, and ready for testing. 

Testing & adjustment 
There's very little to do to the com-

pleted project, before it's ready for use. 
The first thing is to set the internal regu-
lated supply rail to +9V, using VR4. 
To do this, set the rotor of VR4 initial-

ly to a point halfway around the track, 
and then connect a source of 12V 
DC to the power connector. Make sure 
the RF gain control pot is turned 'on', 
and then check the voltage between 
the regulated rail and PCB ground, using 
a DMM or analog multimeter. A con-
venient place to check the rail is at the 
end of R3 nearer to coil L2, or at the end 
of R18 nearer to VC1. 
The voltage should measure close to 

9V, but will probably be a little higher or 
lower. It should be a simple matter of 
adjusting VR4 slightly one way or the 
other, to set it to the correct figure. 
While you have the DMM or multi-

meter at hand, you can quickly check a 
couple of circuit voltages to make sure 
that everything is in order. The voltage 
across R6 should be close to 3.9V, while 
that across R10 should be around 1V — 
but this will vary a bit, depending upon 
the parameters of your particular 

80 ELECTRONICS Australia, November 1991 



MFE131. A bit of variation here is of no 
great concern. 

If these two voltages seem OK, your 
circuit is probably operating correctly. 
The only other adjustment which needs 
to be made is setting the tuning slug in 
L4 to its correct position, so the tuning 
range for preselector band C is the 
desired 7-30MHz. 
This is done most easily when the unit 

is connected to your shortwave 
receiver, using a signal generator set 
to 30MHz. With the preselector fine 
tuning pot VR2 set to its fully clockwise 
limit, the slug is then adjusted for a peak 
in the received signal — as indicated by 
the receiver's S meter. 

If you don't have a signal generator, a 
reasonably strong and steady off-air 
signal near 30MHz can be used in much 
the same way. Again set VR2 to its top 
end, and set L4's slug for a peak. If the 
only signal that you can find is sig-
nificantly below 30MHz, turn VR2 a lit-
tle back from the clockwise limit to 
allow for this. 

Using it 
Using the unit is quite straightforward. 

With the RF gain pot set at about ' 12 
o'clock' and the preselector band switch 
S2 set for the correct band for the signal 
you wish to receive, the receiver should 
be able to locate your signal and tune it 
in normally. 
After you've adjusted the receiver 

controls for best reception in this situa-

SHORTWAVE ANTENNA KIT FROM DSE 
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watt*, 
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Readers interested in building our new Antenna Tuner and RF Preamp 
project may also be interested in a kit being marketed by Dick Smith 
Electronics: the K-3490 Shortwave Aerial Kit. This contains virtually all of 
the main items needed to built a standard 'Inverted L' outdoor antenna, for 
shortwave reception — about 25m of multi-stranded and insulated copper 
wire, about 10m of weatherproof plastic rope, and a couple of 'egg' type 
insulators. It also comes with full assembly Instructions. Price of the kit is 
$29.95, which should make it attractive to those wishing to mate our new 
project with a suitable outdoor antenna. 

tion, you can then manipulate the 
tuner/preselector's controls to achieve 
improved results. In each case, the 

PARTS LIST 
1 PCB, 166 x 114mm, code 91rfpl 0 
1 Plastic case, 203 x 158 x 67mm 
3 Ferrite toroids, Neosid 28-042-34 
1 4.83mm former and 6- pin base 
2 SO-239 co- axial sockets, 

panel mount 
2 Plastic binding posts, red and black 
1 DC power connector 
1 Rotary switch, 1 pole 8 position 
1 Rotary switch, 3 pole 3 position 
37PCB terminal pins 
1 Ferrite bead, F29 material 
1 RF inductor, 6.8uH 
5 Control knobs, as desired 

Resistors 
All 1/4W, 5% types unless stated: 
R1 820 ohms 
R2 10 ohms 
R3,R9 680 ohms 
R4 2.7k 
R5 22k 
R6 2.2k 
R7,R8 47k 
R10 330 ohms 
R11,R13,R15 

1M 
R12 100 ohms 
R14 100k 

R16,R17 2.2M 
R18 3.3k 
VR1,VR2 100k linear pot 
VR3 1M linear pot with switch 
VR4 1k miniature trimpot 

Capacitors 
Cl 470uF 16VW PCB-mount electro 
C2 100pF cerarric 
C3,C4,C6 

0.1uF metall sed polyester 
C5,C 10 47nF metallised polyester 
C7,C8 1 OnF metallised polyester 
C9,C11,C12 

4.7nF metallised polyester 

Semiconductors 
Dl , D2 BAW62 dioce 
Q1 MFE131 dual gate MOSFET 
02 BC548 NPN bipolar 
1.11 LM723 regulator IC 
VC1 BB212 dual varicap diode 

Miscellaneous 
0.5mm and 0.8mm ECC wire for wind-
ing coils; 
insulated hookup wire, various 
colours; 
machine screws, nuts and solder lugs 
for fastening connectors to rear panel; 
solder, etc. 

receiver's S meter and your own ear will 
be the best guide to the correct contro 
settings. 
The first step is to try adjusting the 

coarse antenna tuning switch Si, to find 
the setting which gives the best results. 
As a guide, the positions nearer the 
clockwise end (minimum inductance) 
will tend to get best results at higher fre-
quencies, while those nearer the an-
ticlockwise end will be better for low 
frequencies — with the exact setting 
depending upon your antenna, or course. 
Once you've found the best position 

for Si, then you can adjust the `Antenna 
Fine Tune' pot VR1 for a peak in signal 
strength. This done, you can swing over 
to the `Preselector Tune' pot VR2, and 
again tune for a peak. 

Finally, you can adjust the RF Gain 
pot for the strongest signal that the 
receiver can handle, before any overload 
is evident. Needless to say if overload 
occurs, this control should be wound 
back until it disappears. 
And that's really all there is to it. 

You'll find the unit can make a big dif-
ference to the reception with an elderly 
shortwave set, and can also help a 
modern set cope when your antenna 
setup leaves a good deal to be desired. 
Happy DXing! 
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Construction project: 

SIMPLE, LOW COST 
'KARAOKE' ADAPTOR 
It's time to bring out all those hidden vocal talents that you've always known were there. With this 
project you can remove the lead vocal from almost any recording, and replace it with your own via 
a standard microphone. It's a great way to liven up a party! 

by ROB EVANS 

This project works on the assumption 
that the lead vocal in most stereo record-
ings has been placed mid-way between the 
left and right channels, or is in fact a mono 
signal. If the two channels are then sub-
tracted, any signals that have the same 
phase and amplitude relationship will be 
cancelled. Presto, the vocals disappear... 

Just how effective this technique is will 
depend upon the nature of the recording it-
self When a substantial level of stereo 
reverb has been added to the voice for ex-
ample, this will tend to remain intact after 
the cancellation process, leaving a 'dis-
embodied' version of the singer behind. 
However this can in fact be an advantage, 
since when your own voice is added to the 
signal (via the mic) it's accompanied by 
the original reverb effect — which of 
course, makes your vocals sound better. 
Despite the theoretical complications, 

the concept works surprisingly well, and 
has been used as the basis of the circuit of 

our Karaoke box. While a true Karaoke 
system relies on pre-recorded material that 
already has the vocals removed (or as-
signed to a separate channel), our new unit 
will provide hours of entertainment with-
out the need for specially recorded tapes or 
CDs. The keynote here (if you'll pardon 
the pun) is fun at a very moderate cost. 
The actual circuit of the Karaoke box is 

virtually identical to the 'Vocal Canceller' 
as described by Colin Dawson in the April 
1982 issue of Electronics Australia. 
In our updated version of the project 

however, the construction technique has 
been made rather simpler by including 
much of the interwiring on the printed cir-
cuit board (PCB) itself — thus avoiding 
the need for shielded cable and substantial 
lengths of hookup wire. 
As you can see from the associated 

photographs, the Karaoke box has just 
three knobs; a three-position MODE selec-
tor switch, a GAIN adjustment, and a 

NULL control. The MODE switch bypas-
ses the Karaoke circuit in the 'off and 
'normal' positions, and only connects 
power to the circuit when 'normal' or 
'cancel' is selected. While the middle posi-
tion may seem unnecessary, it allows the 
user to check the effectiveness of the 
Karaoke circuit by simply switching be-
tween 'cancel' and `normal', without dis-
turbing the power supply rails by 
switching to 'off — switching directly be-
tween 'off and 'cancel' would produce 
sharp output transients, as power is applied 
to the circuit. 
When the unit is in the 'cancel' mode, 

the remaining two controls come into play. 
The NULL adjustment varies the balance 
between the left and right channels of the 
subtracting circuit — or in effect, the depth 
of the null — and the GAIN control alters 
the sensitivity of the microphone preamp. 
The Karaoke box is housed in a standard 

low-cost plastic `Jiffy' case (measuring 
158 x 95 x 54mm) with four RCA-type 
sockets mounted at one end, and a 6.5irun 
socket installed on the upper face. The 
RCA sockets carry the input and output 
signals for connection to an amplifier's 
standard `tape loop' facility, while the 
6.5mm socket acts as the microphone input 
connector. Any reasonable quality 
microphone should do the job, however if 
you're buying one specially for the job and 
have a choice, a directional type should be 
chosen in preference to one that is omni-
directional. 

How it works 
As you can see from the schematic 

diagram, the circuit of the Karaoke box is 
really quite simple. Its operation is based 
around the action of IC la, which subtracts 
the left and right input signals to produce 
the mono 'cancelled' output, and also pas-
ses the amplified microphone signal from 
IC1b. For those who are not familiar with 
the differential amplifier arrangement of 
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IC1 a, it can be considered as the combina-
tion of both an inverting and non-inverting 
op-amp stage. Its operation is however a 
little more complicated than the circuit 
diagram may suggest. 
Assuming for the moment that RV1 is 

adjusted to its minimum position (pin 5 of 
IC la is grounded), signals at the left input 
are passed to the output via an inverting 
amplifier formed by IC 1 a, R3 and R4. 
Since both resistors are of the same value 
(47k) the stage operates at unity gain, 
resulting in an output signal which is simp-
ly an inverted version of the left input sig-
nal. The signal from the microphone 
preamp (IC lb) is also passed to the output 
via this stage — however in this case, the 
gain is set to around two by the combina-
tion of R4 and R6. 
When RV1 is adjusted to its maximum 

setting and no signal is applied to the left 
input, we can consider the non-inverting 
action of ICla. Here, a signal applied the 
right input is amplified by a factor of 
around three, by a standard non-inverting 
stage formed by IC1 a, R4 and R6 — note 
that the `C3-end' of R6 is effectively 
grounded by the low output impedance of 
IC lb. As you would expect, if the NULL 
control (RV1) is adjusted to around one 
third of its travel, ICla's output signal will 
then be identical to the right input signal — 
the stage is effectively acting as a unity 
gain buffer (3 x 1/3). In practice however, 
the left input would be terminated in the 
low output impedance of the signal source 
(the amplifier's `Tape out' connection), 
which will alter the non-inverting gain 
equation by placing R3 in parallel with R6. 
This calculates to a gain of around four, 
which in fact means the NULL control 
must be at around one quarter of its travel 
to maintain the overall gain of the non-in-
verting stage at unity. 
When the above non-inverting and in-

verting stages are combined, as in the ac-
tual circuit, any signal at the right input 
which has the same amplitude and phase as 
that of the left input is cancelled out. Thus 
we have a differential amplifier, or more to 
the point, a stage that subtracts the left and 
right input signals. 
The microphone preamp is based around 

IC lb, which has been arranged as a non-
inverting amplifier with its gain deter-
mined by the combination of RV2 
(GAIN), R9 and R8. As RV1 is adjusted 
between the extremes of its travel, the 
preamp gain varies from around 10 to 110, 
so as to cater for microphones of different 
sensitivity. IC lb's input (pin 3) is coupled 
to the mic's output signal by C4, and refer-
enced to ground by R7. Also, R8 is 
coupled to ground via C5, and the 
amplified microphone signal is passed to 
IC 1 a (at R6) via C3. 

A look inside the finished Karaoke box. As you can see, the PCB simply mounts 
to the front panel via the Mode rotary switch, and the sockets and pots are 
connected by short lengths of wire. 

Returning to the main area of the circuit, 
you can see that input terminating resistors 
and coupling capacitors are also provided 
for the left and right inputs — these are R2 
and R1, and C2 and Cl respectively. Cl 
has been deliberately chosen as a rela-
tively low value (8.2nF), so the high-pass 
filter formed in conjunction with RV1 will 
restrict frequencies below about 200Hz in 
the right signal path. The idea here is that 
when identical bass signals are applied to 
the left and right inputs, the filter will 
reduce the signal level at one of IC la's dif-
ferential inputs (pin 5). Therefore, since 

the input amplitudes are now uneven, there 
will be less cancellation effect (and more 
bass content) at the circuit's output. This 
process is necessary since the bass infor-
mation in most recordings is also the same 
in each channel (that is, mono), and would 
be cancelled out by a differential amplifier 
with the same low-frequency response at 
each input — in short, the cancelled output 
would be seriously lacking in bass content 
on most recordings. As you would expect, 
the left input filter (formed by C2 and R3) 
is set for a much lower roll-off point (about 
15Hz) so as to pass the complete audio 

RIGHT î  
INPUT 

R1 8.2nF 

470k 

C2 
LEFT î 
INPUT 

R2 R2 
470k 

C4 
HIC 
INPUT g  47nF 

R7 
100k 

RV1 
100k 
Null 

• 

R6 
22k 

RV2 
100k 
Gain 

IC1 = TL072, LF353 

OFF 

SWla 
NORMAL -

CANCEL 

OFF 

îRIGHT   OUTPUT 

SW1b ? LEFT 
OUT PUT 

The circuit uses just one dual op-amp and a handful of components. IC1A cancels 
or subtracts any signals common to the left and right inputs (such as vocals), 
while IC1b amplifies the signal from an external microphone. 
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Karaoke box 
range. The remaining parts of the circuit 
involve the action of the MODE switch 
(SW1), which applies power to the op-amp 
and completes a bypass circuit for when 
the cancelling effect is not selected. 
As shown in the schematic, both the left 

and right inputs are passed directly to their 
respective outputs when SW1 is in the 
'normal' and 'off' positions, which main-
tains normal stereo operation. When 
'cancel' is selected however, the two out-
puts are connected to the output of the dif-
ferential amplifier (pin 7 of IC 1 a) via a lk 
isolating resistor (R5). 
The remaining two poles of the MODE 

switch (SW1c and SW1d) connect battery 
power to the op-amp in the 'normal' and 
'cancel' positions. Note that C6 and C7 are 
included to maintain a low supply source 
impedance as the batteries run down and 
their internal resistance increases. 

Construction 
Building the Karaoke box should be 

quite a simple task, since virtually all of the 
components fit on one PCB (coded 91vc11 
and measuring 88mm x 69mm) which 
mounts directly to the front panel via the 
MODE switch SW1. 
Begin the construction by installing all 

of the lower profile components onto the 
PCB as shown in the component overlay 
diagram, while paying particular attention 
to the orientation of IC1 and the four 
electrolytic capacitors (C3, C5, C6 and 
C7). Next, trim the shafts of the two poten-
tiometers (RV1 and RV2) and the rotary 
switch (SW1) to a suitable length for the 
knobs, and install the switch into the PCB. 
Then solder short lengths of wire to each of 
the PCB pads for the various external con-
nections — that is, the microphone socket, 
RCA sockets and the two potentiometers. 
Don't forget to connect the two battery 
clips. 
To complete construction of the unit, in-

stall the sockets and potentiometers into 
the box, and fit the PCB assembly in place 
by attaching SW1 to the front panel. The 
external components can now be con-
nected to the appropriate wires from the 
PCB, as shown in the component overlay 
diagram, and the 9V batteries installed. 
The two batteries can be clamped to the 

bottom panel (the box lid, in fact) by a 
small bracket fashioned out of sheet 
aluminium. However, many constructors 
(like the author) will find a suitably sized 
block of foam rubber to be a far simpler 
solution — this can have battery-shaped 
cutouts and simply lie between the PCB 
and the bottom panel (with the batteries 
facing the panel). 

The PCB assembly after construction has been completed — the unit was taken 
apart for this shot. Note the mounting position for C2 (0.22uF). 

Testing: ONE, TWO... 
Before screwing the bottom panel in 

place, the Karaoke box should be con-
nected to a stereo amplifier and thoroughly 
tested for any wiring anomalies. 

First, turn the MODE switch to 'off', and 
adjust both the GAIN and NULL controls 
to their fully counter-clockwise positions. 
Then connect the unit into the amplifier's 
tape loop facility — that is, the amp's 
'Tape Rec' output and 'Tape Monitor' 
input are connected to the Karaoke box's 
input and output sockets, respectively. 
Now turn the amplifier on and check that 

normal stereo sound is heard with the tape 
loop switched in — in most amplifiers this 
is selected by a 'Tape Monitor' switch or 
button. There should also be no change in 
sound when the Karaoke box's MODE 
switch is then turned to the 'normal' posi-
tion, since while power has now been con-
nected to IC1, the actual circuit is still 
bypassed. If all is well, turn the MODE 
switch to 'cancel', and note the results. The 
sound should now be mono (the same from 
both speakers) and the overall volume a lit-
tle lower — since when the NULL control 
is at its minimum position, only the left 
channel signal is heard. Now uy adjusting 

Follow this component overlay at all times during the construction procedure — 
pay particular attention to the orientation of any polarised components. 
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the NULL control until the lead vocal is at 
its lowest possible level, or most 'into the 
background'. 
Some contemporary recordings use sub-

stantial levels of vocal processing, which 
tends to reduce the effectiveness of the 
Karaoke box. Nevertheless, on most 
recordings the unit will successfully 
reduce the lead vocal to quite a low level, 
allowing your own vocals to blend into the 
music as required. 
At worst, the original singer will be 

audible enough to accompany your perfor-
mance. When it comes to testing the 
microphone input, it may be wise to 
monitor the results via a set of headphones 

PARTS LIST 
1 PCB 88mm x 69mm, coded 91vc11 
1 Jiffy box, 158mm x 95mm x 54mm 
1 Panel-mount 4-way strip of RCA 
sockets 
1 Panel-mount 6.5mm mono socket 
1 PC-mount sealed rotary switch 

(4-pole, 3-position) 
3 Small knobs 
2 9V battery clip leads 
1 Dual op-amp: TL072, LF353 or similar 

Resistors 
All 0.25W 5%: 
2 x 470k, 1 x 100k, 2 x 47k, 1 x 22k, 
1 x 10k, 2x 1k 
2 100k linear potentiometers 

Capacitors 
1 8.2nF metallised polyester 
1 47nF metallised polyester 
1 0.22uF metallised polyester 
1 1uF 16V PC-mount electrolytic 
3 10uF 16V PC-mount electrolytics 

Miscellaneous 
Hookup wire, nuts and bolts, etc. 

rather than the main stereo speakers. This 
avoids the possibility of an acoustic feed-
back loop via the microphone and nearby 
speakers — which not only sounds un-
pleasant, but can seriously overdrive the 
speakers themselves. 
Once you are used to the action of the 

unit's GAIN control however, there should 
be no difficulty in achieving a reasonable 
music-to-vocals balance and overall 
volume with the speakers switched in. 
By the way, you may also find that the 

mic input contributes i significant level of 
noise (hiss and hum) to the main output, 
until the actual microphone is plugged into 
the socket. This is because when the 
microphone is not connected, the mic 

The front 
panel 

artwork, 
shown 
here at 

its actual 
size. 

preamp (IC2) has its input terminated by a 
relatively high impedance (100k) which in 
short, degrades its noise performance. 

In normal use however, the Karaoke box 
will have the microphone plugged in, 
providing the preamp with a source im-
pedance of just a few hundred ohms — 
which in turn leads to a satisfactory overall 
noise performance. 

Well, that's about it. You'll find the 
Karaoke box to be the source of hours of 
fun, as you deliver vocal performances to 
rival the singers you have 'cancelled'. 
Remember though, that your neighbours 
may not appreciate hearing 20 successive 
versions of 'My Way' through a shared-
wall. 

91g11 

A full size reproduction of the PCB artwork, for those who wish to make their own 
circuit board. 
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PHONEORDER TOLL FREE ALTRONICS 008 999 007 

FREE CALCULATORS - AMAZING OPPORTUNITY 
An American industrialist once remarked "I believe that half of our 
advertising is Ineffective - the trouble is, we don't know which half!) 
Well - as the year draws to a close we've decided to conduct a survey on our 
advertising i.e. to see where our advts are noticed most. So when you see 
this notice simply ring us Toll Free on 008 999 007, advising us which 
magazine you saw the advt and we'll be delighted to send you absolutely 
without charge one of our fantastic X 2110 Desk Calculators - there is no 
obligation - you do not need to make any purchase. ( Limit one per 
customer). 

Sensational Value On UHF Alarm Systems 

Main Control Receiver 
The main control receiver runs on 240V AC 
with a 12V 1.2Ah battery for emergency 
backup. The range between the transmitters 
and the receiver is normally 80 metres in 
open space. 

Features:• Wireless reception of external and 
internal sensors 8. detectors • Selectable home 
or away modes for selecting internal or external 
arming or just external to allow movement 
inside the building • Built in piezo electric siren 
gives different signals to indicate different 
functions • Sends signal down power line to 
activate remote siren • Programmable 
arm/disarm switch buttons 

SYSTEM 2 
Includes: 
1 x Mair Controller 
3 x Remote Reed Switches 
Plus 4 BonuS Large Alarm 
Warning Stickers 

equires ro e4lrei, sink.:11 utdhes 
It a cinch to Install. Do it yoursel 
and save on installation and over 

50°', off regular prices. 

Passive Infra 
Red Movement 
Detector 
Ideal for the 
loungeroom, family 
room or hallways 
Mounts up on the 
wall or bookshelf. 
Detects movement 
within an area of 9 x 
9m. 

YSTEM 
Includes: 
1 x Main Controller 
3 x Remote Reed Switches 
1 x Remote FIR Movecien. Detector 
1 x Remote Keypad 
1 x Remote Siren 
Plus 4 Bonus Large Al.trn, 
Warning Stickers $ n99 

Hontn Only .3 

NORMALLY use 

Polypropylene 

Remote Reed 
Switch 
This consists of an 
enclosed reed switch 
and transmitter with a 
magnet. 

Remote Plezo 
Alarm 
This unit is a line 
carrier receiver, ie. 
plugs into 240V AC 
and receives signal 
through AC line. 

Front Door Remote Keypad 
ThM handy unit virtually duplicates the 
function of the main control unit but at a 
more convenient location, le. Just Ilude 
the front or rear door etc. System can be 
armed or disarmed without the need to 
go to the main control unit. 

$249 
NORMALLY 

SYSTEM 3 
Includes: 
x Main Lontrolier 
1 x Remote Reed Switch 
1 x Remote PIR Movement Detector 
1 x Remote Keypad 
Plus 4 Bonus Large Alarm 
Warning Stickers 

TnIs Month $299 
NORMALLY seae-

Qualivy F.,ect•cer Bargains — Up 

10" Woofer 60 Watts RMS 
Rated Power Input  60W 
Max. Power Input 100W 
Impedance (200Hz)  8 Ohm 
Frequency Response to — 4kHz 
Resonant Frequency  45Hz(r./-9Hz) 
Sensitivity  98dB/W(0.5m) 

C 3045 4e9:40 $60 
12" Woofer 100 Watts RMS 
Rated Power Input  1001N 
Max. Power Input ISOW 
Impedance (200Hz)  8 Ohm 
Frequency Response  fo — 3kHz 
Resonant Frequency  30Hz(*/-6Hz) 
Sensitivity  98dB/W(0.5m) 

C 3070 $9 ,0%0 $ 85 
15" Woofer 120 Watts RMS 
Rated Power Input  120W 
Max. Power Input 200W 
Impedance (200Hz)  8 Ohm 
Frequency Response  fo — 15kHz 
Resonant Frequency  25Hz(*/-5Hz) 
Sensitivity  98dB/W(0.5m) 

c3075$129-00 $95 

Excellent 
bass 
register 
performance 

300 Watt Inverter 
Go anywhere 210V mains power from your 
ear battery with this lantaetk 12V DC to AC 
invener. 

This compact inverter will power lights, 
power tools, electric shavers, radios etc. 

A must for farming, camping, mining, boating 
and wherever 240V power isn't available. 

Features: 
• Complete with over current circuit breaker 
• Fused 240V output 
• Built in panel meter to monitor output 
voltage 
• Strong steel chassis. 

Superb Dome Tweeter 
Bargain of 1991 

Less Than 1/2 Price! 
Dome Tweeter With Ferro Fluid 
80 Watt Max. Power. Silky smooth 
frequency response 1.5Hz to 20kHz. 
Wide angle dispersion. Massive 
power handling capacity. Diem. 
94mm. High spectrum. Purity. 
Incredible low price! 

C 3012 Urea 

This Month $12 
10 up $1 0 .00 

A% Off 
Poly Emulsion Coated Cone Carbon Fibre 

10" Woofer 80 Watts RMS 
Rated Power Input  80W 
Max. Power Input 130W 
Impedance (400Hz  8 Ohm 
Frequency Response  fo — 4kHz 
Resonant Frequency  281-1z(./-5Hz) 
Sensitivity  97dB/W(0.5m) 

C 3028 $9915 $85 
12" Woofer 80 Watts RMS 
Rated Power Input  80W 
Max. Power Input 160W 
Impedance (300Hz,  8 Ohm 
Frequency Response  10 — 3kHz 
Resonant Frequency  2514z(r1-5Hz) 
Sensitivity  98c18/W(0.5m: 

c3030$12Erso$105 
15" Woofer 100 Watts RMS 
Rated Power input  IOW/ 
Max. Power Input 200W 
Impedance (400Hz,  8 Ohm 
Frequency Response  fo — 3kHz 
Resonant Frequency  25Hz(*/-5Hz' 
Sensitivity  98dB/W(0.5m) 

C 3032 $2.3e., $169 

With Barium 
Ferrite magnets 
Very efficient - 
extremely low 
distortion ( we 
supply these 
drivers to 
some highly 
respected 
speaker 
system makers) 

61/2" Woofer 30 Watts RM 
Rated Power Input  30W 
Max Power Input 70W 
Impedance ( 300Hz)  8 Ohm 
Frequency Response  fo — 6kHz 
Resonant Frequency  65Hz(+/-13Hz) 
Sensitivity  97dB/W(0.5m) 

c 3034 $0215 $69 
8" Woofer 60 Watts RMS 
Rated Power Input  60W 
Max. Power Input 100W 
Impedance (400Hz)  8 Ohm 
Frequency Response  fo — 5kHz 
Resonant Frequency  50Hz(+/-10Hz) 
Sensitivity  98dB/W(0.5m) 

30,6 $j4e-s, $89 

With Barium Ferrite magnets. Simile 
In performance to our emulsion cone 
range but with quit• astonishing power 

handling capacity 
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4-Channel FANTASTIC KITS TO BUILD 
Lighting Desk 

8/C JUNE/JULY '91 
This 4-channel lighting desk is 
intended for theatre, disco and music 
group applications. It has heavy duty 
circuitry and is able to cope with 
spotlights rated up to 1000 watts or 
more. 

K 5815$329.0. 

Digital 
Altimeter 

S/C SEPTEMBER 91 
This compact digital altimeter can 
display altitude up to 19,990 feet with 
10ft resolution. It has a barametric 
pressure offset adjustment for 
heights up to 5000 feet and is ideal 
for use in ultralights, gliders, hang-
gliders and balloons. 

K 2580$2990. 

LED Digital 
Tachometer 

S/C AUGUST '91 
Have you ever wondered how many 
revs your car's engine is doing at 
100km/h or at any speed for that 
matter? This digital tachometer will 
tell you. It works with all ignitions 
from Kettering to Hall Effect systems 
and with 4, 6 and 8 cylinder cars. 

K 4320 $ 31.00 

Case Not Included 

Credit Card 
Multimeter 
Fantastic for the 
glovebox, toolkit 
and, of course, 
your top pocket. 
Excellent for 
mobile field 
work. A great 
gift idea for 
your budding 
genius student. 

0 1060 Normally 

This Month $ 32.50 

Casio Printing 
Calculator 
Bargain 
• Black print 
and red print for 
subtractions • 
Sub-total/total • 
Item counting • , 
Average / it 
d j ..1 digit comma 
function • 3 

markers • Full 
decimal system. 
Operates on 4x AA batteries (included) 
or power supply ( not included). Includes 
one roll of 58mm paper and dust cover. 

X 2125 Normally $ 1,44.95 

This Month $99.00 

120 Watt Public Address Amplifier 
This professional quality Public Address Amplifier 
offers performance equal to or better than 
commercial units at about half the price. . deally 
suited for Halls, Churches, Clubs and even 
temporary setups. 
Inputs 2 balanced microphones with 3 Pin XLR 
connectors. 2 Auxiliaries suitable for direct 
connection to CD player, tuner etc. 
Outputs 4 Ohm, 8 Ohm or 100V line output 
configuration 
Power Output (R818) 125 Watts into 4 Ohms; 90 
watts into 8 Ohms; 120 wafts into 100V AC line. 

Powerhouse 600W 

K 5020 Normally $49g.00 nits Month $399.00 

Gat 240V AC Mains Power From Your 12V Battery With 
This Handy Inverter 
This inverter has the capability to produce 600 watts of 
mains power which will run a fantastic array of 
appliances. It would be ideally suited to r.inning power 
tools, lighting ( including fluros) electric motors and much 
more. A must for farming, camping, minir g, boating, 
remote settlements and wherever else 24C V power isn't 
available. 

K 6770 
Kit Version $499.00 

K 6774 Fully Bullt eCa•jr 
8 Tailed 12V Input grudLio.00 

Testad 24v input $625.0. K 6775 Fully Built 

JUU Watt Inverter Rov" 
with Auto Start sevi moPe` 
EA April '88 
• Super Compact — kit is supplied in Altronics H 0482 tough ABS 
case • Uses High Efficiency Toroid Transformer thus keeping down 
heat dissipation, battery drain and weight • Auto start draws power 
from your battery only when appliance is plugged in and " turned 
on" i.e. battery can be left permanently connected if req • Voltage 
regulated • Current regulated • Current overload unit self limits — 
Single PC Board construction • easy to build as there is very little 
internal wiring. 

K 6750 Kit Version $ 279.00 

K 6755 Fully Built and Tested $ 379.10 

High 
Performance 
Wireless 
Microphone 

Incorporates ALC circuitry (Automati; 
Level Control) which helps eliminate 
distortion 
caused when 
input levels 
are too high. 
Can be received on 
any FM radio. Very 
professional mic. 

Built-in Antenna. 

C 0328$129.50 

40 Watt Inverter 
EA Aug '115 
This inverter is ideally suited for powering low wattage mains 
appliances from the car battery while camping. Typically, it 
can be used to power an electric shaver, electric blanket, 
electric can opener or a 40W light bulb. 

K 8705 Kll $ 99.00 

8 Channel Audio Mixer 
6 Mic á 2 Aux Inputs with Canon Sockets. 
Treble, Bass 11 Master Controls. 

Megaphone 
Range: 300M approx. 
Requires 8 x AA cells (not 
supplied). Includes 
electronic whistle activated 
by button in the handle. 

A 1980 $ 12e/95$99 

High Quality Entertainers 
Microphone 
Uses the famous Shure SM 58 Insert 

Assembled in Taiwan, however in our 
humble estimation sounds every bit as 
good as the American assembled 
product. 
Fantastic value at this price 

Harris Four Channel Diaital F order/Announcer 
This remarkable product can b• simply switch select programmed to fulfill an amazing variety of functions. 

LITERALLY DOZENS OF APkLIDA HUNS! 

The Harris A 2100 provides 4 channels of natural speech recording 
and play-back. Recording time for each channel is internally 
selectable to 10, 15, 20 or 30 seconds. Tie sound quality is 
outstanding on the lower settings and " iidustrial" on the higher 
ranges. Channels can be used separateli or linked to provide one lone, 
recording/announcement. 

..,2100$799.0. 
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Torgld Power Transformers 
we've Reduced Our Prices 20% Tide Month! 

STEIL DIME,/ 

OUT! II 
.1111.1LATIOM 

M.LATIOM 

:1•1.•41;; C011g 

!MO CAM 

80VA $eras $40 
Cat. No 
PA 3020 
M 3025 
IA 3030 
M 3035 
M 30« 

Sec.V 
12.12 
18,18 
25,25 
30,30 
35.35 

SEC SEC 
Current A Current El 

6.6 3.3 
4.4 2.2 
3.2 1.6 
2.6 1.3 
22 1 1 

300 VA Wres $72 
SEC SEC SEC SEC 

Cal No Sec. V Current A Current 8 Cal No S.C. V Current A Current 8 
PA 3085 12,12 12.5 M 3120 30.30 16.6 8.3 
PA 30« 18,18 16.67 8.33 PA 3125 35+35 14.2 7.1 
M 3088 25+25 12.0 6.0 M 3130 40440 12.5 6.2 
M 3090 30,30 10.0 5.0 M 3135 45+45 11.1 5.5 
M 3092 35+35 8.57 4.29 M 3140 50+50 10.0 5.0 
M 3100 40+40 7.5 3.75 M 3145 55+55 9.0 4.5 
M 3105 45+45 6.67 3.33 M 3150 60,60 8.3 4.10 

IA 3155 65,65 7.6 3.8 

Why . Todod? 
• Smaller size and weight to 
meet modern "Slimline" 
requirements •Low electrically 
induced noise demanded by 
compact equipment • High 

, efficiency enabling conservative 
rating whilst maintaining size 
advantages • Lower operating 
temperature • Simple, quick 
single bolt mounting 

160VA $.6efoo $50 
Cat. No 
M 3050 
M 3055 
IM 3060 
PA 3065 
M 3070 
M 3075 
MI 3080 

Sac.V 
12,12 
18,18 
25+25 
30+30 
35,35 
40+40 
45+45 

SEC SEC 
Current A Current 8 

13.3 6.7 
8.9 
6.4 
5.3 
4.6 
4.0 
3.56 

4.45 
3.2 
2.7 
2.3 
2.0 
1.78 

500VA $129w $99 

Telecom I ypt 
Line Isolating 
Transformer 
IA 1000 Nome/ $12.'995 o oie 

Now $ 1 1 .00 selel. 

Huge Savings 
on Comput 

Ei8011odels 

May be used to 
provide isolation 
between Telecom 
Australia lines and 
mains operated 
equipment. Telecom 
approved to 
specifications 1053 
and 1054. 

Impedance: 600 Ohm line/600 
Ohm equipment. 

30CFM Air Flow 
80mm x 80mm x 32mm 

F 1020 Se.95 $20 
80 CFM Air Flow 
120 x 120 x 38mm 

F 1030 $ 295 $20 

24VDC Brushless Model 
120mm x 120mm x 38mm 

F 1040 e24895 $ 20 

Multipurpose 
100VA 
Transprerrper 
Another quai y trans ormer from 
Altronics. Wound on expensive 
grain oriented steel. 

HALF PR! 
Primary: 240V 
Secondary 

12V 8.3A 
15V 6.6A 

This Month Only $ 1 5.00 
IAA 2170 $211.95 

24V 4.1A 
27V 3.7A 
30V 3.3A 

'D' Series Computer 
Connectors 
Gold Plated 

P 3000 
P 3010 
P 3020 
P 3030 
P 3040 
P 3050 
P 3090 
P 3100 
P 3110 
P 3120 
P 3130 
P 3140 
P 3150 
P 3190 
P 3200 
P 3210 
P 3220 
P 3230 
P 3240 
P 3250 
P 3290 

WAS NOW 10 Up 

089 Male 9 pin connector 
DB9 Female 9 pin connector 
DB9 Male rt/I PCB connector 
DB9 Female rVI PCB connector 
DB9 Male straight PCB connector 
DB9 Female straight PCB connector 
DB9 Backshell cover 
DB15 Male 15 pin connector 
DB15 Female 15 pin connector 
DB15 Male rVt PCB connector 
0815 Female rt/I PCB connector 
0815 Male straight PCB connector 
0815 Female straight PCB connector 
DB15 Backshell cover 
DB25 Male 25 pin connector 
DB25 Female 25 pin connector 
0825 Male rt/I PCB connector 
DB25 Female rt/I PCB connector 
0825 Male straight PCB connector 
DB25 Female straight PCB connector 
0825 Backshell cover 

2.9 
3.2 
3.7 

.45 

5 

$1.55 
$1.80 
$3.40 
$2.20 
$2.50 
$3.40 
$1.50 
$1.95 
$2.40 
$3.95 
$4.40 
$4.40 
$2.70 
$1.90 
$3.10 
$3.30 
$4.40 
$4.40 
$3.90 
$5.50 
$2.05 

$1.35 
$1.40 
$3.00 
$1.95 
$2.35 
$3.00 
$1.35 
$1.85 
$1.70 
$3.75 
$3.75 
$3.75 
$2.50 
$1.75 
$2.25 
$2.50 
$3.95 
$3.50 
$3.50 
$5.25 
$1.85 

Variable 
Temperature 
Solderine, Iron 

NEW MODEL NOW 
INCORPERATES JAPANESE 
CERAMIC CARTRIDGE I 

7 2446 $49.95 

Aviation 
Headset 
WHY PAY $400 OR 
MORE FOR A DAVID 

CLARK SET? 
• High performance, noise 
attenuating earphones. • Noise 
cancelling microphone • 
Cushioned head pad 'Super 
sturdy • Great performance • 
Superb, professional pilot's 
headset will last a lifetime with 
reasonable treatment • 
Includes standard aircraft 
lacks. 

Breadboards 

Multiple 
De-Soldering 
Tool 

Tniy saute] 
sic oFF • - Toot. 
D ESOLDERIN 

Ideal for the service technician 
and hobbyist alike. This 
lightweight de-soldering iron 
allows components to be quickly 
and cleanly removed with one 
hand. Naturally its SEC 
approved and comes with a 
cleaning wand. Can be used as a 
soldering iron. 

T 1250 $5 1/ 95 

This Month $49.95 

Micron 
Soldering Station 

The MICRON T 2440 soldering 
station offers the ultimate in 
controlled temperature hand 
soldering. Temperature range is 
switch selected. So there is no 
need to change soldering iron 
tip. 

• Zero Voltage Switching 
• Grounded Tip 
• Low Voltage Element 
• Chrome Plated Iron Clad Tip 

T 2440 Normally Sior4.95 

This Month $140.0 
MK Il Replacement Tips 

All $ 5.50 ea 

T 2427 0.8mm 
T 2428 1.8mm 
T 2429 3.2mm 

Dalo Pens 
- =$454S $4 

• Standard 0.1 inch spacings • Accepts all LSI's semis, transistors, 

diodes, leds and passives 

P 1000 100 Holes $ 3.25 

P 1005 640 Holes $ 1 2.50 
P 1007 640 & 100 Holes $14.50 
P 1012 400 8 1280 Holes $44.60 

P 1015 500 IL 1920 Holes $65.00 

Metal backing plate for shielding 
of sensitive Lircuitry. 

Circuit 
Breakers 
Now there's no need to pay $ 10 
or more for a circuit breaker. 
Altronics product is USA 
Underwriters Laboratories listed 
(and that speaks for itself) and 
once again is an Altronics Price 
Breakthrough. 

S 5503 3 Amp All $ 4 50 
S 5505 5 Amp 
S 5510 10 Amp 
S 5515 15 Amp.. 
S 5520 20 Amp 
S 5525 25 Amp 

MU Metal 
Shielded Audio 
Transformers 
Microphone Type 
Primary: 200 Ohm 
Secondary: 50K Ohm 

M 0701 $.34795$25 

Bridging/Isolating Type 
Use for coupling audio modules. 
Nominal impedance ratio 10K: 10K 
(1:1) 

M 0702 $ 495 $ 25 



PHONEORDER TOLL FREE ALTRONICS 008 999 007 

Rack Cases 
Feeturise: 
• Raw aluminium, black or natural anodised 
finish • These beautifully crafted rack cabinet 
boxes will give your equipment a really 151 class 
appearance • Aluminium construction with 
removable top and bottom steel cover panels • 
All dimensions conforma to the International 
Standard • Ventilated lid • Deluxe finish front 
panel • Individually cartoned • Supplied in Flat 
Pack Form - Easily assembled in minutes. 

Australian Designed and 
Manufactured Professional Series 
Modular Rack Frames 
Suitable for home or commercial use, these fantastic rack frames are durable 
strong, good looking, light weight and easy to assemble. 
The trames are available in either Natural Anodised aluminium or Black 
Powder Coat aluminium and the side panels in Electric Blue or Black Powder 
Coat finish. 
Ideal for use in home Hi-fi systems, Professional Audio installations, Band 
Gigs, Computer Patch panel etc. 

War Now 
H 5204 Rack frame 4U Nat $1 $125 H 5304 
H 5205 Panel set for H 5204 $ $44 H 5305 
H 5208 Rack frame 6U Nat.$ 1 
H 5297 Panel set for H 5206 8 5 $514"9 HH 5533e 
H 5212 Rack frame 12U Nat. $1 $152 H 5312 
H 5213 Panel set for H 5212 9 $80 H 5313 
14 5218 Rack trame 18U Nat. $ 89 $170 H 5318 
H 5219 Panel set for H 5218 10 $99 H 5319 
H 5230 Rack frame 30U Nat. 29 $205 H 5330 
H 5231 Panel set for H 5230 159 $143 H 5331 
H 5238 Rack frame 38U Nat 289 $242 H 5338 
H 5239 Panel set for H 5238 195 $ 175 H 5339 

Sub-Woofer 
Adaptor 
Get an amazing bass 
improvement from your stereo 
system. This fantastic adaptor 
simply "samples" your stereo 
amp output and provides a 
single channel output to feed a 
separate sub-woofer amp. 

K 5540 $29.95 

M 9020 12V AC Adaptor To Suit $16.0 

Beat Triggered 
Strobe 
Add Some Ule To Your 
Nuit Party 

Flashes In time to your 
music. WIII also work as 
normal strobe. 

K 5790 $ 7 9.95 " 4" teucm1311elo 

K 5795 Two Tube 1,111b 11, 
Option $16.50 - 

25 

0.•t.• 

\\."..e.ratstettetz 

0"`" 

v4 0 

ee 
Rack frame 4U Black 
Panel set for H 5301 
Rack frame 6U Black 
Panel set for H 5306 
Rack frame 12U Black 
Panel set for H 5312 
Rack frame 18U Black 
Panel set for H 5318 
Rack frame 30U Black 
Panel set for H 5330 
Rack frame 38U Black 
Panel set for H 5338 

Cat No, Und A S C Finish Ea. 
Height 

H 5011 1L1 44 32 38 Raw Alum $59.95 
H 5012 2U 88 76 79 Flaw Alum $78.95 
H 5013 3U 132 54 122 RawAlum $82.95 
H 5021 1U 44 32 38 Nat Anod $65.95 
H 5022 2U 88 76 79 Nat Anod $82.95 
H 5023 3U 132 54 122 Nat Anod 189.95 
H 5031 11.1 44 32 38 Blk Anod $65.95 
H 5032 2U 88 76 79 Blk. Anod $82.95 
H 5033 3U 132 54 122 Blk Anod $89.95 

Enables rack 
mounting of 

Wer , Now tuners, videos, 
$13 $125 C.D. players. 
$4 $44 amplifiera etc. 
51 $135 which normally 
$ $49 can't be rack 

$1 9 $152 mounted. 
sep Supplied in flat 

$ $170 pack form - 
$ $99 easily 

$205 assembled in 
$143 minutes. 
$242 Available in 
$175 black only 

,zitat Value AitiOniLb Mitb 

Universal High 
Power Amplifier 
Module 

K 5140 $69 00 

All components, including output 
transistors mount on a single PCB. 
Suitable for high quality guitar 
amp, public address or in a high 
fidelity stereo amplifier. Kit 
includes angled heatsink bracket, 
main heatsink and unlike other kit 
suppliers, the in-built Polyswitch 
for loudspeaker protection. 

Speech e 
Synthesizer 
Hire I* a self contained Sperrci 
Syntheslzer that does not require a 
computer to control Il. It can be 
connected to almost any appliance, 
vehicle or home remote control 
system to let you know when the 
kettle has switched off, the doors are 
locked or the water in the radiator la 
boiling. Blank Eprom included. 

K 9500 

This Month Only $85.00 

Pre- Programmed Eprco- $20.01 

• REVOLUTIONARY NEW 
EXTRUDED DESIGN 
ELIMINATES THE NEED 
FOR VISABLE BOLTHEADS 
THROUGH THE FRONT 
PANEL 

Rack Shelves 

STOP PRESS - NO IABLI 
IN 2 4 UNIT 

H 5352 2 Unit (88mm) $49.95 
H 5353 3 Unit ( 132mm) $49.95 
H 5354 4 Unit ( 176mm) $55.85 

Door Minder 
This project will sense a 
door opening In a large 
or small room and will 
sound a two-tone ch.me. 
It does not have to be 
anywhere near the 
doorway as it uses an 
ingenious sensor to 
detect the pressure 
change caused when the 
door opens. 

K 1915 $.015150 

Tas Month $29.00 

Playmaster Pro 
Series 1 Power 
Amplifier 
Module 
Fantastic for use in 
Juke boxes, amplifier 
racks (multi-amplifier 
setups) discos etc. 

K 5170 $ 85.00 

ALTRoliiicb 
174 Rot, St. PERTH W.A. 6000 Phone (09) 328 2199 

c,r'stvc norlxp • 008 999 007 
C/- PO Box 8350 Perth Stirling St WA 6849 

STANDARD DELIVERY & PACKING CHARGE $5 o0 to 1Kg. $8 1Kg-5Kg 
AUSTRALIA WIDE - Via Australia Post allow approx 7 days for delivery 
OVERNIGHT JETSERVICE Up to 3Kg is $ 10 00. 3Kg to 5Kg is $28 00 OvernIghl 
Jeterwelee Couder 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 10Kgs. $15.00 over 10Kgs. 
INSURANCE - As with virtually every other Australien supplier, we send goods at 
corsignees risk. Should you require comprehensive insurance cover against lose or 
damage please add $ 1.00 per $ 100 of order value ( minimum charge $1). When phone 
ordering please request " Insurance". 
TOLL FREE PHONE CMDER - Bankcard, Visa, Mastercard Holders can phone order 
toll 'rae up to 6pm Eastern Standard Time. Remember with our Overnight Momies we 

rer next day. 

'N!CS RESELLERS- Chances are there is an Altronic Reseller right 
sea you - check this list or phone us for details of the nearest dealer. 
Blue Ribbon Dealers are highlighted with a • These dealers generally carry a 
fcoorrr;poruehensive range of Altronic products and kits or we'll order any required item 

COUNTRY ALBANY BP Electronics • ( 098) 412681 Micro Electronics ( 098) 412077 SUNBURY Micro Electronics (097) 216222 ESPERANCE Esperance Communications 
(090) 713344 KALGOORLIE Todays Electronics • ( 090) 215212 MANDURAH Lance Rock Retravision (09) 535 1246 Micro Electronics (09) 5812206 PORT HEDLAND Ivan 
Tomek Electronics (091) 732531 ROCKINGHAM TV Joe's (09) 5271806 ALICE SPRINGS Fermer Electronics (089) 522388 DARWIN Ventronics (089) 853 622VIC All 

Electronic Components (03) 6623506 The Electronic Component Shop • (03) 6706474 BORONIA Ray Cross Electronics u (03) 7822422 CHELTEN HAM Talking Electronics (03) 
5842388 CROYDON Truscott Electronics • (03) 7233860 PRESTON Preston Electronics • (03) 4840191 COUNTRY BAIRNSDALE LH & LM Crawford (051) 525677 
SALLARAT Ballarat Electronics (053) 311947 BENDIGO KC Johnson n (054) 411411 MILDURA McWilliam Electronics (050) 236410010 Delsound PL • (07) 8396155 
NEWSTEAD ECO Electronics (07) 2541153 WEST END B.A.S. Audiotronics (07) 8447566 WOODRIDGE David Hall Electronics • (07) 8082777 MAROOCHYDORE MALS 

Electronics • (074) 436119 MARYBOROUGH Keller Electronics (071) 214559 PIALBA Keller Electronics (071) 283749 ROCKHAMPTON Access Electronics (East St.) (079) 

221058 TOWNSVILLE Super Soles • (077) 724466 Force Electronics • (08) 2125505 BRIGHTON Force Electronics • (08) 3770512 CHRISTIES BEACH Force Electronics a 
(08) 3823386 FINDON Force Electronics • (08) 3471188 HOLDEN HILL Force Elect-onics • (08) 2617088 LONSDALE Force Electronics • (08) 3260901 ENFIELD Aztronics 
(08) 3496340 COUNTRY WHYALLA Eyre Electronics (086) 454764 HOBART George -larvey • (002) 342233 LAUNCESTON George Harvey• (003)316533aSW David 

Reid Electronics • (02) 2671385 SOUTH Sheridan Electronics (02) 2817727 SMITHFIELD Chantronics (02) 6097218 COUNTRY COFFS HARBOUR Coffs Habour Electronics 
(066) 525684 NEWCASTLE Novocastrian Elect.Supplies (049) 621358 WARNERS BAY Vile: Distributors (049) 489405 WINDSOR M 8 E Elect, and Communications (045) 
775935 WOLLONGONG Newtek Electronics • (042) 271620. 



Construction Project: 

MORO LIGHT WAND 
Here's a portable fluorescent light with a difference. Reminiscent of Star Wars, the whole assembly 
fits into a length of clear plastic tubing. The light output is amazing, and the 18W tube is powered 
by six NiCad cells that give over three hours of operation. The electronics is simply an encapsulated 
inverter, making construction a snack. 

by PETER PHILLIPS 

This project comes from the people at 
Oatley Electronics, who never seem to 
be short of good ideas. Portable fluores-
cent lights are not new, but how about 
one that contains just three components: 
the light, the batteries and an encapsu-
lated inverter with three terminals. 
As the lead photo shows, everything 

has been fitted into a length of plastic 
tubing, giving a light wand that radiates 
light in all directions. 
The battery pack is a set of six `AA' 

size NiCad cells, arranged to fit in the 
available space. These give over three 
hours of operation, due to the high ef-
ficiency of the circuit. 
To recharge the cells, an external DC 

supply is required — which connects via 
a suitable socket fitted to one end of the 
tube. A diode and current limiting resis-
tor are connected in series with the 
charging source, and these components 
also fit inside the plastic tube. 
An important point is cost. For 

around $24, Oatley Electronics will 
supply all of the electronics and the 
battery pack. The rest is up to you, and 
depending on the type of plastic tubing 
and the fluorescent tube you use, this 
amazing light will probably cost less 
than $35. See the end of this article for 
further details. 
Because of its wand like construction, 

the light is ideal for more than just 
general lighting purposes. Use it as an 
emergency beacon, or as a pointer. It 
makes an ideal signalling device, a car 
trouble light, an emergency light in the 
home, a camping light and so on. We 
said it was a light with a difference! 

Incidentally, Oatley Electronics are 
developing a solar powered charger 
which can be used with this project. Un-
like most solar chargers, this one will be 
able to recharge the battery pack in a 
few hours, virtually regardless of 

the sunlight conditions. Keep watch-
ing the magazine for further details! 
Before we describe the construction, 

first a brief look at the electronics. 

The circuit 
The heart of the project is the inverter 

module. This totally encapsulated device 
is designed specifically for battery 
operated fluorescent lights, and is 
powered with a DC source ranging from 
around 5V up to 12V. Current consump-

tion is a modest 100mA at 5V, up to 
approximately 200mA at 12V. 
The frequency of operation depends to 

an extent on the DC supply voltage, but 
averages at 2kHz. The characteristic 
whistle of an inverter is just apparent, 
and increases in intensity with an in-
crease in the input DC supply voltage. 
The output waveform is almost a square 
wave, with positive going spikes on the 
positive half cycles. These spikes extend 
to over lkV when driving a fluorescent 
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Fig.1: This diagram shows how the various parts fit inside the plastic tube. Neoprene rubber padding is fitted between the 
various sections to keep everything in place. 

•-•-• 
AC output   

+0  

corn 

Fig.2: The pin connections for the 
inverter are shown here. Don't operate 
the inverter without a load, as the 
output voltage can exceed 2kV and the 
inverter may burn out. 

tube, and exceed 2kV on open circuit. 
Interestingly, the DC supply current in-
creases to over 200mA when the load is 
disconnected. Obviously the inverter is 
intended to be operated only under load. 

Another rather odd characteristic is 
that if a resistive load less than 50k is 
connected to the output of the inverter, 
the output voltage falls to zero. The 
input current under these conditions is 
around 140mA. 
The rest of the circuit is very simple, 

and needs little explanation. The value 
of resistor R1 will depend on the charg-
ing voltage, and a value that limits the 
charging current to around 40mA should 
prove suitable. 
Thus for a 12V charging source, a 100 

ohm, 1/2W resistor can be used. This 
assumes a voltage drop of 0.8V across 
diode D1 and a battery voltage of 7.2V. 
If you intend trickle charging the bat-
teries where the charger will be per-
manently connected, calculate the value 
for R1 for a charge current of around 
12mA. This gives a value of 330 ohms if 
the charge source is 12V. 

If you have a NiCad battery charger 
(one that has inherent current limiting to 

Fig.3: This shot shows the 'business' end of the wand. The 
electronics are hidden with a piece of black cardboard, to 
enhance the appearance of the unit 

suit the cell type), then RI and D1 aren't 
really necessary. However leaving these 
components out is not recommended, 
and most NiCad chargers will still 
operate satisfactorily for a resistor value 
of around 100 ohm. 
The series diode is for protection in 

case the polarity of the charging voltage 
is accidentally reversed. It also prevents 
the battery discharging into the charge 
source, if the source voltage is less 
than the battery voltage. Any diode 
able to handle 40mA is suitable, such 
as the suggested 1N4001 or even a 
1N4148 device. 

Construction 
The diagram of Fig.1 shows how 

everything fits together inside the plastic 
tube. The sizes shown are for a 600mm, 
18W fluor°. The tube can be made of 
3mm perspex, or for the budget con-
scious, from clear acrylic plastic. A 
perspex tube has a smoother surface 

Fig.4: The endcaps are held in place with two screws, as this 
photo shows. 
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Fluoro Light Wand 
than the acrylic plastic type, and both 
types are equally transparenL Most plas-
tics suppliers stock suitable tubing, 
and a scan through the Yellow Pages 
under ' plastics' should provide the 
name of a supplier. 
The endcaps for the prototype were 

made from perspex (as was the tube), 
and are disks that fit inside the ends of 
the tube. Two screws are used to hold 
them in place. Of course, the endcaps 
don't need to be clear plastic, and vir-
tually any material can be used. 
Note that a socket is fitted to one 

endcap to allow the charging source to 
be connected to the battery pack. 
The only other machining required is 

to drill a hole in the tube for the pushbut-
ton. The photos of Figs.3 and 4 show 
both ends of the assembly. 
The wiring is also shown in Fig.1 and 

the terminals of the inverter can be iden-
tified from this diagram. To make sure 
refer to Fig.2, which gives the terminal 
identification more clearly. 
The battery pack supplied by Oatley 

Electronics will need to be disassembled 
and the cells rearranged, so they can fit 
inside the tubing. Three banks of two 
cells each fits nicely. Wire the cells so 

NOW AVAILABLE 
AGAIN! 

:fee 
OP Anh 

' _EXPLAmgc 
- ftwa, 

The first edition proved very 
popular with students and 
hobbyists alike, and sold out. If you 
missed this revised second edition 
on the news stands, we still have 
limited stocks. 

Available for $5.95 (including 
postage and packing) from 
Federal Publishing Co Book 
Shop, P.O. Box 199, Alexandria, 
NSW 2015 

* R1 
DI 

1N4001 

PB1 

6x NICADS 

* SEE TEXT  44 

  iHHHHHI* • 

18W FLUORESCENT TUBE 

o Iv o 

INVERT ER 

A 

The special purpose Inverter drives the fluorescent light directly from the 7.2V 
NICad battery pack. The charging circuit consists of R1 and DI, and connects to 
the charge source via the socket 

they are all in series, using the straps 
welded to the cells as soldering points. 
Wrap tape around the pack to securely 
hold the cells together. 
The choice of fluorescent light is up to 

you, and the recommended tube is a 
white light 18W, 600mm tube. The so 
called 'power miser' types are not 
recommended, as their light output is not 
as good as other types. 
The circuit will drive a 40W tube, but 

the physical length of such a tube makes 
it rather impractical. The filaments in-
side the fluorescent tube are not used, 
and a link should be soldered to join 
each pair of pins. 
Connection is required to both ends of 

the tube and a length of thin winding 
wire can be used to connect to the far 
end of the tube. Fix this wire to the out-
side of the glass tube with a length of 
see-through tape. 
The series-connected diode and resis-

tor can lay alongside the battery pack, 
and should be covered with plastic 
tubing. 
Heat shrink tubing is suggested, but 

,any suitable tubing will do. The rest of 
the wiring can be seen in the circuit 
diagram, which includes the pushbut-
ton and the connections to the DC 
input socket. 

Assembly 
Once the unit has been connected and 

tested, it remains to fit everything inside 
the plastic tube. Sponge rubber or 
neoprene rubber spacers are essential, to 
ensure all parts are held securely inside 
the tube. 
To support the fluorescent tube, fit 

rubber ` grommets' around both ends. 
The grommets can be cut out of a piece 
of sponge, and they act as spacers to 
prevent the tube hitting the inside of the 
plastic tube. 
As shown in Fig.1, rubber padding is 

also fitted at both ends of the tube as 
well as both ends of the battery pack. 
To complete the unit, fold a piece of 

black paper or cardboard so that it wraps 
around the electronics, then slide it in-
side the tube. This is 'purely cosmetic, 
but it enhances the overall appearance. 
And that's it — a useful light for all 

kinds of purposes. Kids (even grown up 
ones) may like to fancy themselves as 
Luke Skywalker and use the wand as a 
'force' sword. Obviously the light is not 
designed for this sort of punishment, and 
all you'll end up with is a pulverised 
fluorescent tube. 
Apart from the danger of broken 

glass, the phosphor powder inside the 
fluorescent tube is poisonous. Tell 
the kids to leave Darth Vader to 
Steven Spielberg! • 

PARTS LIST 
Resistor as described in text; diode, 
1N4001 or equivalent; 
DC-AC fluorescent tube inverter; 
6 x size AA NiCad cells; 
3.5mm phono plug and panel mount 
socket; 
11/0 pushbutton; 
18W, 600mm fluorescent tube; 
100mm x 38mm OD clear tubing 
and endcaps to suit; 
hookup wire, rubber packing. 

A kit of parts for this project is avail-
able from: 

Oatley Electronics 
5 Lansdowne Parade, 
Oatley West, NSW 2223. 
Phone (02) 579 4985 
Postal address ( mail orders): 
PO Box 89, Oatley West NSW 2223. 
The kit contains the pushbutton, in-
verter, battery pack, diode and 
series resistor. Cost is $24. 
Post and packing is a further $3. 

92 ELECTRONICS Australia, November 1991 



Experimenting 
with Electronics 

by PETER MURTAGH 

A simple touch light 

You need to get up in the middle of the night — so you reach out and make contact with a touch 
pad. On comes a light, which means that you don't stumble around in the dark. Touch it a second 
time and the light goes off. This is just one application for this month's circuit. 

If you look at the schematic diagram, 
you can see that this project needs four 
transistors. Two of them form a high gain 
amplifier, to increase the tiny current 
which flows through our fingers when 
they are in contact with the touch pad. 
The other two transistors form a bi-
stable flipflop which controls the light. 
Unlike the astable flipflop in project 
No.2, which continuously turned on and 
off, the bi-stable flipflop needs a 
separate pulse each time you want to 
change its state. 
So the first touch on the touch-pad 

'sets' the flipflop, which turns on the 
light, while the second touch 'resets' it 
and turns the light off. 
Note that our touch light consists of just 

three LEDs. We have used the three LEDs 
in series to avoid draining too much cur-
rent from our 9V battery — but they 
still give a reasonable light in a dark 
room. 
Any colour LED can be used. We chose 

yellow because it seemed to give off a bit 
more light. You can normally choose be-
tween red, green, orange and yellow for 
the same price. 

The total current supplied by the battery 
is about 20mA with the LEDs on, and 
about lmA with them off. 
Even this low lmA will affect the life 

of the battery, so it is a good idea to insert 
the switch Si (shown in the schematic 
diagram) to disconnect the battery when 
the light is not in standby mode. 

Construction 
If you have already built our previous 

projects, then the only new feature in 
project No.4 is the touch pad. This 
provides no problem if you use our 
printed circuit board pattern, because the 

pattern for the pad is already there. But if 
you use the strip-board approach, you will 
have to decide how large you want to 
make the pad, and then solder loop wires 
to interconnect every second track to 
make the touch-pad. 
The whole point of the touch-pad is that 

your finger must make contact with two 
parallel strips in order to act as a switch. 
You can see this touch-pad arrangement 
clearly on the diagrams. 

If you make your own PCB circuit 
boards, and cover them with a protective 
coating, remember not to coat the touch 
pad section of this board, otherwise it 

The schematic diagram shows the 'amplifier' section at the left and the 'flip flop' at the right. Use this diagram to clarify 
which leads of which components should he joined together. 
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For those constructing the circuit on a bread board. A touch Fig.1: Strip-board construction. Cut where shown so that 
pad (not shown) is needed to activate the circuit. the copper of the touch pad can face upwards. 

won't conduct — your skin has to make 
electrical contact with two of the parallel 
strips. As usual, solder the loop wires and 
resistors first, then the capacitors, LEDs, 
diodes and transistors. 

Capacitors C2 and C3 are the polyester 
type so their orientation doesn't matter. 
But the electrolytic capacitor Cl must be 
connected with the correct polarity. The 
LEDs, diodes and transistors must also be 
inserted the correct way. So you must first 
identify their leads. 
The negative end of the electrolytic 

capacitor is easy to find. Negative signs 
are printed on the casing with arrow 
heads pointing to the negative lead. With 
the signal diodes, the negative end 
(cathode) is marked with a ring around 
that end of the body. 
The anode (positive) lead is the easiest 

to find on the LEDs — it is longer. On the 
PCB layout, the anode of each LED is al-
ways towards the left; but on the strip-
board, the anode is towards the top with 
LED1 and LED3, but towards the bottom 
with LED2. 
The BC548 transistors have their col-

lectors to the left, when you view the flat 
face of the transistor with the three leads 
pointing down (see the outline on the 
schematic diagram). 
Having identified all these leads, now 

insert them correctly and solder them. 

Changes 
The main change that you can make 

with the design is to separate the touch 
pad from the rest of the circuit. Small ar-
rows indicate where to cut the boards if 
you decide to do this. 

If you look at the photo of our version, 
you will see that we have separated the 
two sections, and inverted the touch pad. 
This means that both the pad and the 
components face upwards. It is not neces-
sary to do this, but if you don't, then the 
board is sitting on the components. This 
could cause problems with your constant 

tapping on the touch pad. With the ship-
board version, cut along the strip below 
the pad; with the PCB version, cut down 
the board to the right of the pad. Then 
bridge the gap with hookup wire. 

Possible uses for a remote sensing pad? 
The pad could be on your door with the 
light inside your room, or the pad could 
be in the garage with the light in the 
house. We found that the circuit worked 
quite satisfactorily with the pad 6 metres 
away. However, a word of warning: the 
longer the wires, the more chance of RF 
(radio frequency) interference which can 

Fig.2: The component layout on the printed circuit board. If required, the touch 
pad can be placed quite a distance away from the rest of the circuit. 

This is a full size 
reproduction of 
the PCB artwork 
which can be 
used to etch 
your own board. 
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Experimenting 
cause stray triggering. For a permanent 
setup, it is far better to make the light 
the extension feature, and keep the rest 
of the components close together. 

How it works 
As already mentioned, transistors Q1 

and Q2 form a high gain amplifier. Be-
cause the resistance of your skin is quite 
large, bridging the tracks on the touch pad 
causes only a very small current to flow. 
But the tiny current of about 6uA 
(microamps) in the touch-pad becomes 
260uA in transistor Q2 - our amplifier 
has a current gain of over 40. 
Before you touched the pad, capacitor 

Cl has charged up via resistor R3, and 
resistor R2 makes certain that the 
amplifier is turned off by applying a nega-
tive voltage to the base of Ql. 
When your finger bridges the touch 

pad, the base-emitter junction of QI be-
comes forward biased. Current now flows 
through resistor RI to turn on transistor 
Q1 , which then turns on transistor Q2. 
The moment Q2 turns on, it quickly dis-
charges Cl, sending a negative pulse to 
the next stage, the flipflop. 
The reason for having resistor RI is in 

case the touch pad is short-circuited, e.g. 
if you drop a pair of scissors across it, etc. 
The 10k ohms will safely limit the base 
current of transistor Ql. Normally resistor 
R1 is not needed since your skin resis-
tance is quite high. But, even with R1 in 
the circuit reducing the current, it doesn't 
worry our amplifier because it has such a 
high gain. 
Now to investigate the flipflop built 

around transistors Q3 and Q4. 
All flipflops are constructed in such a 

way, that, as soon as one of the transistors 
starts to conduct, it turns the other transis-
tor off. If such a circuit is symmetrical, 
with all corresponding components iden-
tical, then it's anyone's guess which tran-
sistor will be the first to conduct. 
But we want our flipflop to commence 

with the LEDs off. This is because the cir-
cuit uses about 20mA when the LEDs are 
on, but only lmA when off - the LEDs 
and R5 have a lower resistance than R4. 
This means that the base current of Q3 
(flowing through the three LEDs, R5 and 
R7) is larger than the base current of Q4 
(flowing through R4 and R6). So Q3 turns 
on first. 
As soon as Q3 turns on, its collector 

voltage drops from about 8V to about 1V. 
This low voltage is applied to the base of 
Q4, turning it off. 
Now consider the two diodes, D1 and 

D2. The anode of D1 has quite a high 
voltage from Q4's collector, via R7, while 

PARTS LIST 
Miscellaneous: 
PCB, 135 x46mm, coded 91TL11 
3 LEDs 
1 9V battery 
1 SPDT switch 

Resistors: 
All 1/4W, 5%: 
1 10k R1 (brown-black-orange) 
1 1.2M R2 (brown-red-green) 
1 33k R3 (orange-orange-orange) 
3 22k R4,R6,R7 (red red-orange) 
1 220 R5 (red red-brown) 
2 68k R8,R9 (blue-grey-orange) 

Capacitors: 
1 0.47uF 50V Cl PC-mount electrolytic 
2 82nF C2,C3 'greencap' polyester 

Semiconductors: 
2 1N4148 signal diode D1,D2 
4 BC548 NPN transistors Q1,Q2,Q3,Q4 

its cathode has a low voltage from Q3's 
collector, via R8. The diode is very close 
to conducting, but is not quite forward-
biased. The voltages across D2 are the 
reverse. The diode is reverse-biased, with 
the higher voltage at the cathode and the 
lower one at the anode. 
When you touch the pad, Cl produces 

its negative pulse which is transmitted 
across capacitors C2 and C3 to the 
cathodes of both D1 and D2. 
Diode D2 is reverse biased, so nothing 

happens. But diode DI is triggered into 
conduction. This diverts Q3's base cur-
rent, so Q3 ceases to conduct, and 
switches off. 
Switching Q3 off switches Q4 on, and 

sets the flipflop. With transistor Q4 con-
ducting, the three LEDs light up. Diode 
D1 is now reverse-biased, and diode D2 
awaits the next pulse which will make it 
conduct and reset the flipflop. 
So each alternate pulse turns the LEDs 

on and off. 

Transparencies 
A reminder that EA's reader services 

will continue to offer high contrast, actual 
size transparencies (negatives) of PCB 
patterns for only $2 (price includes 
postage) for each project in this series. 
These negatives make it a lot easier to 
make your own printed circuit boards. 
Happy experimenting - and don't for-

get to send us your ideas for future 
circuits. 

NOTES AND ERRATA 
In Fig.1 of ' Experimenting with 

Electronics - Project 2 (September 1991, 
p.98), all of the blue background has been 
printed upside down. The correct diagram 
appears in the October edition, where 
Projects 1 and 2 are combined. • 

ACE SUPER ERROR INS 
101 KEYBOARD 
3.5 1.44MB DISK DRIVE & KIT 
5.25 FLOPPY DISK DRIVE 
CASE W/200W PS & LED DISP 
HARD DISK 40MB VC W/CARD 
MOUSE WITH MAT PIC 
PRINTER 1/0 CARD 
VGA MONITOR 
DATA DIARY, EDIT SCROLL ETC 
DOS V5.0 MICROSOFT 
SIMM RAM MODULES 256Kx9 
TV GAME SET WITH GUN 
DUAL POWER CALCULATOR 
VGA CARD W/512K 
HARD DISK 80MB VC CARD 
HARD DISK 100MB & CARD 
MANY MORE SUPER BARGALNS JUST RING 

ACETRONICS 

02 645 1241 Fax: 02 644 2862 
CREDIT CARDS WELCOME • MONEY BACK GUARANTEE 

$85 
$129 
$123 
$180 
$395 
$47 
$23 
$556 
$59 

$129 
$39 
$160 
$12 
$195 
$599 
$825 

READER INFO NO. 12 

UV MATERIALS 
3M Scotchcal Photosensitive 

Pack Price 
250 x 3oomm 

8001 Red/Alum. 86.00 
8003 Black/Alum. 12mm 95.00 
8005 Black/Alum 86.00 
8009 Blue/Alum. 
8130 Black/Gold 
8006 Red/Transp. 
8010 Green/Transp. 
8011 Red/White 
8012 Black/Transp. 
8013 Black/Yellow 
8014 Blueffransp. 
8015 Black/White 
8016 Blue/White 
8018 Green/White 
8060 Black/Silver 

86.00 
109.00 
77.00 
77.00 
77.00 
77.00 
77.00 
77.00 
77.00 
77.00 
77.00 
77.00 

Pack Price 
300e 600mm 

98.00 
106.00 
98.00 
98.00 
130.00 
88.00 
88.00 
88.00 
88.00 
88.00 
88.00 
88.00 
88.00 
88.00 
88.00 

SSOR`r LMS: 
8007 Reversal Film 47.00 83.00 

RISTON 3400 PCB MATERIAL 
SIZE SINGLE DOUBLE 

INCHES SIDED SIDED 
36x 24 $96.00 $124.00 
24x 18 $48.00 62.00 
18x 12 $24.00 $ 31.00 
12x 12 $16.00 $ 20.80 
12x6 $ 8.00 $ 11.00 

KALEX UV LIGHT BOX____ 
KALEX ETCH TANK VISA 

All prices plus sales tax if applicable 

40 Wallis Ave 111 
East Ivanhoe 3079 
(03) 497 3422 

497 3034 
Fax (03) 499 2381 

ELECTRONIC COMPONENTS & ACCESSORIES 
• SPECIALIST SCHOOL SUPPLIERS 

READER INFO NO. 13 
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DATA & REFERENCE 

BOOK SHOP 
DIGITAL IC EQUIVALENTS AND PIN 
CONNECTIONS 
BP140 $18.00 
Shows equivalen 1T conntetwicaptiopular 
user-orientated 101 ion' o E and 
Japanese cligltal details of packaging, 
families, functions, manufacturer and country of origin. 

LINEAR IC EQUIVALENTS AND PIN 
CONNECTIONS 

BP141 $18.00 
Shows equivalents and _pia_coneecfsof74: Popular 
user-orientated sofeiCron of European; mefIcan and 
Japanese linear l. Also includes dotage of function, 
manufacturer. and country 01 origin. 

POWER SELECTOR GUI IE_______ 
n II:16.w 

Covers Per œi irrciD jpioe. Thydstors, Triaca, 
FETs and Power transistors etc. 

ELECTRONIC HOBBYISTS HANDBOOK 
BP233 $16.00 
Mr R.A. Penfold has used his vast knowledge of hobby 
electronics to provide a useful collection of data for the 
amateur electronics enthusiast, in a single source where it 
can be quickly and easily boated. 

RADIO AND ELECTRONIC COLOUR CODES 
AND DATA CHART 
BP7 $4.00 
Covers many colour codes in use throughout the world, for 
most radio and electronic components. includes resistors, 
capacitors, transformers, field coils, fuses and battery leads, 
speakers etc. 

CHART OF RADIO, ELECTRONIC, 
SEMICONDUCTOR AND LOGIC SYMBOLS 
BP27 $4.00 
Illustrates the common, and many of the not so common, 
radio and electronic, semiconductor and logic symbols that 
are used in books, magazines and instruction manuals etc., 
in most countries throughout the world. 

CIRCUITS & CONSTRUCTIONAL 
PROJECTS 

IC PROJECTS FOR BEGINNERS 
BP97 $8.50 
Offers a range of simple projects based around a number of 
popular and inexpensive linear and digital integrated circuits. 
With most projects, complete layout and/or point to point 
wiring diagrams are included to help simplify construction. 

30 SOLDERLESS BREADBOARD 
PROJECTS - BOOK 1 
BP107 $11.00 
Each project, which is designed to be built on a 'Verobloc' 
breadboard, is presented in similar fashion with a brief circuit 
description, circuit diagram, component layout diagram, 
components list and notes on construction and use where 
necessary. Wherever possible the components used are 
common to several projects. 

30 SOLDERLESS BREADBOARD 
PROJECTS - BOOK 2 
BP113 $6.50 
This book describes a variety of projects that can be built on 
plug - in breadboards using CMOS logic IC's. Each project 
contains a schematic, parts list and operational notes. 

POPULAR ELECTRONIC PROJECTS 
BP49 $9.50 
Provides a collection of the most popular types of circuits 

and projects covering a very wide range of interests, 
including Radio, Audio, Household and Test Equpment 
projects. 

HOW TO USE OP-AMPS 
BP88 $11.00 
This book has been written as a designers guide covering 
many operational arnplifiers, serving both as a source book 
of circuits and a reference book for design calculations. The 
approach has been made as non- mathematical as possble 
and it is hoped, easily understandable by most readers, be 
they engineers or hobbyists. 

IC 555 PROJECTS 
BP44 $9.50 
Every so often a device appears that is so useful that one 
wonders how life went on without it. The 555 timer is such a 
device. Included in this book are basic and general circuits, 
motorcar and model railway circuits, alarms and 
noise- makers as well as a section on the 556, 558 and 559 
timers. 

50 SIMPLE LED CIRCUITS 
BP42 $6.00 
Contains 50 interesting and useful circuits and applications, 
covering many different branches of electronics, using one 
of the most inexpensive and freely available components - 
the light-emitting diode (LED). Also includes circuits for the 
707 common anode display 

50 SIMPLE LED CIRCUITS - BOOK 2 
BP87 $6.00 
A further range of uses for the simple LED which 
complements those shown n book number BP42. 

50 PROJECTS USING RELAYS, SCRs 
AND TRIACs 
BP37 $8.50 
Relays, silicon controlled rectifiers ( SCR's) and 
bi-directional triodes (TRIAC's) have a wide range of 
applications in electronics. This book gives tried and 
practical working circuits which should present the minimum 
of difficulty for the enthusiast to construct. 

MINI-MATRIX BOARD PROJECTS 
BP99 $6.50 
This book provides a selection of 20 useful and interesting 
circuits, all of which can be built on a mini-matrix board just 
24 holes by 10 copper strips in size. 

REMOTE CONTROL HANDBOOK 
BP240 $13.00 
Replaces our original bo3k DP73 and is aimed at the 
electronics enthusiast who wishes to experiment with 
remote control in its many aspi3cts and forms. 

MODEL RAILWAY PROJECTS 
BP95 $8.50 
Provides a number of useful but reasonably simple projects 
for the model railway enthusiast to build. The projects 
covered include such thngs as controllers, signal and 
sound effects units, anc to help sirnplify construction, 
strOboard layouts are prim ided for each project. 

ELECTRONIC PROJECTS FOR CARS 
AND BOATS 
BP94 $9.50 
Describes fifteen fairly simple projects for use with a car 
and/or boat. Each projec has an explanation of how the 
circuit works as well as mnstructional details including a 
stripboard layout. 

POWER SUPPLY PROJECTS 
BP 76 $7.50 
Mains power supplies are an essential part of many 
electronic projects. This book gives a number of power 
supply designs, including simple unstabilised types, fixed 
voltage regulated types, and variable-voltage stabilised 
designs, the latter being primarily intended for use as bench 

supplies for the electronics workshop. The designs provided 
are all low-voltage types for semiconductor circuits. 

ELECTRONIC SECURITY DEVICES 
BP56 $9.50 
This book, besides including both simple and more 
sophisticated burglar alarm circuits using light, infra- red and 
ultra-sonics, also includes many other types of circuit as 
well, such as gas and smoke detectors, flood alarms, 
doorphone and baby alarms, etc. 

PRACTICAL ELECTRONIC BUILDING 
BLOCKS-Book 1 
BP117 $8.50 
PRACTICAL ELECTRONIC BUILDING 
BLOCKS-Book 2 
BP118 $8.50 
These books are designed to aid electronic enthusiasts who 
like to experiment with circuits and produce their own 
projects. The circuits for a number of building blocks are 
included in each book, and component values and type 
numbers are provided in each case. Where relevant, details 
of how to change the parameters of each circuit (voltage 
gain of amplifiers, cut-off frequencies of filters, etc.) are 
given so that they can be easily modified to suit individual 
requirements. No difficult mathematics is involved. 

HOW TO DESIGN ELECTRONIC PROJECTS 
BP127 $9.00 
The aim of this book is to he the reader to put together 
projects from standard building blocks with a minimum of 
trial and error, but without resorting to any advanced 
mathematics. Hints on designing circuit blocks to meet your 
special requirements where no stock design is available 
are also provided. 

HOW TO DESIGN AND MAKE YOUR OWN 
PCBs 
BP121 $6.50 
Chapter 1 deals with the simple methods of copying printed 
circuit board designs from magazines and books and 
covers all aspects of simple PCB construction as 
comprehensively as possible. 
Chapter 2 covers photographic methods of producing 
PCB's and Chapter 3 deals with most aspects of designing 
your own printed circuit board layouts. 

S.W., AMATEUR RADIO 
& COMMUNICATIONS 

COMMUNICATION (Elements of 
Electronics-Book 5) 
BP89 $11.00 
A look at the electronic fundamentals over the whole of the 
communication scene. This book aims to teach the 
important elements of each branch of the subject in a style 
as • interesting and practical as possible. 

AN INTRODUCTION TO AMATEUR RADIO 
BP257 $11.00 
Gets you started with the fascinating hobby that enthrals so 
many people the world over. 

INTERNATIONAL RADIO STATIONS GUIDE 
BP255 $16.00 
Totally revised and rewritten to replace the previous edition 
(BP155), this book contains considerably more information 
which is now divided into thirteen sections including: 
Listening to SW Radio, ITU Country Codes, Worldwide SW 
Stations, European, Middle East & N. African LW Stations, 
European, Near East & N. African MW Stations, Canadian 
MW Stations, USA MW Stations, Broadcasts in English, 
Programmes for DXer's & SW Listener, UK FM Station, 
Time Differences from GMT, Abbreviations, 
Wavelength/Frequency Conversion 



AERIALS 

AERIAL PROJECTS 
BP105 $8.50 
The subject of aerials S vast but in this book the author has 
considered practical aerial designs, including active, loop 
and ferrite aerials which give good performance and are 
relatively simple and inexpensive to build. 

25 SIMPLE SHORTWAVE BROADCAST 
BAND AERIALS 
BP132 $6.50 
Fortunately good aerials can be erected at how cost, and for 
a small fractional part of the cost of your receiving 
equipment. 
This book tells the story. A series of 25 aehals of many 
different types are covered, ranging from a simple dipole 
through helical designs to the multi-band umbrella. 

25 SIMPLE INDOOR AND WINDOW AERIALS 
BP136 $6.00 
Written for those people who live in flats or have no gardens 
or other space- limiting restrictions which prevent them from 
constructing a conventional aerial system. 
The 25 aerials included in this book have been especially 
designed, built and tested by Mr. Noll to be sure performers 
and give surprisingly good results considering their limited 
dimensions. 

25 SIMPLE TROPICAL AND 
MW BAND AERIALS 
BP145 $6.00 
Shows you how to build 25 simple and inexpensive aerials 
for operation on the medium wave broadcast band and on 
the 60, 75,90 and 120 metre tropical bands. Designs for the 
49 metre band are included as well. 

AUDIO & HI-FI 
DIGITAL AUDIO PROJECTS 
BP245 $11.00 
Contains practical details of how to construct a number of 
projects which fall into the "Digital Audio category. They 
should be of interest to most audio and electronic music 
enthusiasts. 

AN INTRODUCTION TO LOUDSPEAKERS 
AND ENCLOSURE DESIGN 
BP256 $11.00 
All you need to know about the theory and operation of 
loudspeakers and the various types of boxes they may be 
fitted into. 
Also includes the complete design and constructional details 
of how to make an inexpensive but high quality enclosure 
called the *Kapellmeister". 

AUDIO PROJECTS 
BP90 $8.50 
This book covers in detail the construction of a wide range 
of audio projects. The text has been divided into the 
following main sections: Pre-amplifiers and Mixers, Power 
Amplifiers, Tone Controls and Matching, Miscellaneous 
Projects. 
All the projects are fairly simple to build and designed to 
assist the newcomer to the hobby. 

AUDIO (Elements of Electronics-Book 6) 
BP111 $13.00 
Analysis of the sound wave and an explanation of 
acoustical quantities prepare the way. These are followed 
by a study of the mechanism of hearing and examination of 
the various sounds we hear. A look at room acoustics wkh a 
subsequent chapter on microphones and loudspeakers then 
sets the scene for the main chapter on audio systems, 
amplifiers, oscillators, disc and magnetic recording and 
electronic music. 

AUDIO AMPLIFIER CONSTRUCTION 
BP122 $9.00 
The following practical designs are featured and include 
circuit diagram and description, Veroboard or PCB layout 
and any necessary constructional or setting- up notes. 
Chapter 1 - Preamplifiers: versatile microphone type based 
on the NE5534; tape type using the LM3802; RIAA pre 
amp; simple guitar pre amp; ceramic or crystal pick-up type; 
active tone controls using a LF351; general purpose pre 

amp. 
Chapter 2 - Power amplifiers: simple low power battery type 
using a 2283 IC; 2 watt using the TBA820; 8 watt using the 
TDA2030; 16 watt 12 volt P.A. amplifiers; 20 watt using a 
MOSFET output stage; 100 watt DC coupled amplifier using 
four MOSFETs in the output stage. 

CHOOSING AND USING YOUR HI-Fl 
BP68 $6.00 
Provides the fundamental information necessary to make a 
satisfactory choice from the extensive range of hi-fi 
equipment now on the market. 
Help is given to the reader in understanding the technical 
specifications of the equipment he is interested in buying. 

THEORY & CALCULATIONS 

FROM ATOMS TO AMPERES 
BP254 $12.00 
Explains in crystal clear terms the absolute fundamentals 
behind the whole of Electricity and Electronics. Really helps 
you to understand the basis of the subject, perhaps for the 
first time. 

FURTHER PRACTICAL ELECTRONICS 
CALCULATIONS AND FORMULAE 
BP144 $16.00 
Written in the same style as the first book (BP53) and with 
the same objectives in mind, ths book is divided into the 
following fourteen sections: Electricity, Electrostatics, 
Electromagnetism, Complex numbers, Amplifiers, Signal 
Generation and Processing, Communication, Statistics, 
Reliability, Audio, Radio, Transrrission Lines, Deal Logic 
and Power Supplies. 

THE SIMPLE ELECTRONIC CIRCUIT 
AND COMPONENTS 
BP62 $12.00 
ALTERNATING CURRENT THEORY 
BP63 $12.00 
SEMICONDUCTOR TECHNOLOGY 
BP64 $12.00 
The aim of this series of books is to provide an inexpensive 
introduction to modern electronics so that the reader will 
start on the right road by thoroughly understanding the 
fundamental principles involved. 
BOOK 1: This book contains al the fundamental theory 
necessary to lead to a full understanding of the simple 
electronic circuit and its main corrponents. 
BOOK 2: This book continues with alternating current theory 
without which there can be no comprehension of speech, 
music, radio, television or even the electricity mains. 
BOOK 3: Follows on semiconductor technology, leading up 
to transistors and integrated circuits. 

.ELECT. & COMPUTER MUSIC 

ELECTRONIC MUSIC PROJECTS 
BP74 $9.50 
Provides the constructor with a number of practical circuits 
for the less complex items of electronic music equpment, 
including such things as fuzz box, was-waa pedal, sustain 
unit, reverberation and chaser uni:s, tremelo generator, etc. 

MUSICAL APPLICATIONS OF THE ATARI ST's 
BP246 $12.95 
The Atari ST's are fast becoming the first choice in 
computers for the electronic music enthusiast due to their 
relatively low cost and MIDI interface. The PantoIds show 
you how to make the most of these machines musically, 
we simple add-on circuits and program routines. 

COMPUTER MUSI 
BP17 I 11.00 
Shows IA used to 

good effect c. Topics 
cover cl^silueníng and gue and 
MIDI i adias:colhputriss as y lines and sound 
generators for computer control. 

MORE ADVANCED MIDI PROJECTS 
BP247 $11.00 
Carries on where book BP182 left off by providing 
constructional details of some more advanced and 
sophisticated projects such as a mixer, merge unit and 
harmoniser etc. 

ELECTRONIC SYTHESISER CONSTRUCTION 
BP185 $11.00 
This book will enable a relative beginner to build, with the 
minimum of difficulty and at reasonably low cost a 
worthwhile mono-phonic synthesiser, and also learn a great 
deal about electronic music synthesis in the process. 

Tv VIDEO & SATELLITF 

AN INTRODUCTION TO SATELLITE TV. 
BP195 $12.95 
As a definitive introduction to the subject this book is 
presented on two levels. For the absolute beginner with no 
previous knowledge, the story is told as simply as it can be 
in the main text. 
For the professional engineer, electronics enthusiast, 
student or others with technical backgrounds, there are 
numerous appendices backing up the main text with 
additional technical and scientific details, formulae, 
calculations and tables etc. 

FAULT-FINDING 

HOW TO GET YOUR ELECTRONIC PROJECTS 
WORKING 
BP110 $8.50 
We have all built circuits from magazines and books only to 
find that they did not work correctly, or at all, when first 
switched on. The aim of this book is to he the reader 
overcome just these problems by indicating how and where 
to start looking for many of the common faults that can occur 
when building up projects. 

AUDIO AMPLIFIER FAULT-FINDING CHART 
BP120 $4.00 
This chart will help the reader to trace most common faults 
that might occur in audio amplifiers. Across the top of the 
chart are two starting' rectangles, vis Low/Distorted Sound 
Reproduction and No Sound Reproduction; after selecting 
the most appropriate one of these, the reader simply follows 
the arrows and carries out the suggested checks until the 
faut in located and rectified. 

GETTING THE MOST FROM YOUR 
MULTIMETER 
BP239 $11.00 
it is amazing just what you can check and test with a simple 
multimeter if you know what you are doing. This book tells 
the story, covering the basics and relative merits of 
analogue and digital instruments,component checking and 
dealing with circuit testing. 

MORE ADV. USES OF THE MULTIMETER 
BP265 $12.00 
A sequel to book BP239 showing the reader some more 
advanced and unusual applications of that humble test 
instrument - the simple multimeter. 

HOW TO USE OSCILLOSCOPES AND OTHER 
TEST EQUIPMENT 
BP267 $12.00 
Just as the title says, this book shows the hobbyist how to 
effectively use a number of pieces of electronic test 
equipment including the oscilloscope. 

To order, simply fill In the coupon, remembering to Included the code numbers and $5.00 postage and 
handling. If the coupon Is missing, write down the names, code numbers and prices of the books you 
require. Include your name, address, ph number, plus cheque, money order or credit card details (card 
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SHORTWAVE 
LISTENING by Arthur Cushen, MBE 

How to get reception reports delivered 

In most countries of the world there is no problem with the postal service, and your reception reports 
will be delivered to the radio station, unless there are insufficient address details. But when you come 
to write to Latin American stations, considerable ingenuity is required. 

The problem in Latin America is the dif-
ficulty in getting your report delivered be-
cause of the chaotic postal service and the 
theft of mail. 

Recently, Paul Edwards of Wellington, 
New Zealand visited many stations in 
Ecuador, Peru, Colombia and Argentina. 
He reported that the stations' files of 
reports showed that those who had used 
aerogrammes to submit their reception 
details generally reached the station. It 
seems that the postal authorities and the 
mail carriers look on an aerogramme as 
containing no enclosure, whereas an air-
mail letter could have US dollar bills or an 
International Reply Coupon. If the letter 
has an outstanding commemorative 
stamp, you can be certain that it will 
never reach its destination. 
Here are some ideas for the new listener 

to help your reception report reach its 
destination. If you use an envelope for 
your report, make sure that it has an inner 
lining so that the contents cannot be seen 
from the outside. The envelope should be 
as plain as possible so that it does not at-
tract attention in a foreign postal service. 
We should emphasise that many begin-
ners get caught in the fancy stamp idea — 
beautiful stamps are placed on the en-
velope so that they will be appreciated by 
the station manager. 

But far too often the letter will be inter-
cepted along the way and never be 
delivered. So use a plain stamp, and even 
tear off part of the perforation so that it is 
valueless to a collector. This is one way of 
ensuring that the letter reaches itsbdestina-
don. You could even use a franking 
machine for postage. 
On the reverse side of the envelope or 

aerogramme, make certain that your 
name and full address appear so that your 
report can be returned in the case of non-
delivery. You can find the correct address 
of the station to which you wish to send 
your report in the World Radio TV Hand-
book 

In most cases this also provides the 

name of the General Manager or Chief En-
gineer, to whom you can write a more 
personal letter. 
The name and the station slogan, as 

well as the callsign and full postal ad-
dress, should appear on the front of the 
envelope. It is better to use the station 
slogan than the callsign, because the 
callsign is not often used for identification 
in Latin American stations. 

In the matter of return postage, most 
countries of the world will accept an In-
ternational Reply Coupon. This can be 
purchased at your Post Office, and can be 

redeemed by the station for the equivalent 
of the postage back to your address. In 
Latin America, even though an IRC can be 
cashed in the major cities, it is usually 
preferable to send mint stamps of the 
country to which you are writing. If these 
are not available, you could send a tourist 
booklet and a selection of Australian or 
New Zealand stamps, commenting that 
these are for one of the staff who may be 
interested in philately. This could ensure a 
letter of appreciation as well as a verifica-
tion. 
Once your report has been posted, it is 

AROUND THE WORLD 

BHUTAN: The Bhutan Broadcasting Service is being received at good strength during 
the English programme from 1415-150OUTC. The frequency of 5025kHz is used, and 
the schedule includes news and local announcements, as well as a music programme 
from 1430. On Mondays the music includes a selection of country and western songs. 
The announcement also indicates that the service is operating on 96MHz on FM in the 
capital. With the new 50kW transmitter, signals are being heard throughout Asia and 
the Pacific. 
ETHIOPIA: Broadcasts from Addis Ababa have returned to shortwave, and the trans-
mission in English has been received from 1300-1400. Don Rhodes of Melbourne 
reports hearing the frequency of 9560kHz during this time period, and the station also 
announces that they are using 7165kHz. 
ICELAND: Icelandic National Broadcasting Service, Reykjavik, has added a daily 
news broadcast in English at 0730 on 9265kHz. Iceland uses many out-of-band 
frequencies, and its present schedule in Icelandic is 1215-1245 on 13830 and 
15790kHz; 1225-1245, 1410-1440 on 13855 and 15770kHz; 1855-1930 on 11402 
and 13855kHz; 1935-2010, 2300-2335 on 13855 and 15770kHz. 
ISRAEL: The Israel Broadcasting Authority has announced some budget cuts and is to 
reduce its English programming. The cuts are expected to reduce many English 
transmissions, particularly those to North America, Australia and New Zealand. Israel 
also relays English news broadcasts from its Domestic Service and the transmission at 
0400 is widely heard in the Pacific. The only English sessions to remain will be two 
broadcasts to Europe at 1900-1930 on 11605, 15640, 17630 and 17685; at 2130-
2200 on 11588, 11604, 15100, 15640, 17575 and 17685kHz. 
NEDERLANDS: Radio Nederland, Hilversum, as well as altering the frequency of its 
English broadcast at 0730-0825 from 9715 to 11895kHz, has made some other 
changes in its transmissions to this area. Its English broadcast at 0830-0925 is now on 
21750, replacing 21485kHz, while the Dutch transmission at 1030-1125 is now on 
11895, replacing 11890kHz. 
YUGOSLAVIA: Radio Belgrade has recently been the centre of worldwide interest, and 
an adjustment has been made to the frequencies in use for its broadcast to Europe 
2100-2145. Two frequencies are now in operation, 5960 and 11735kHz, the latter 
providing the best reception. 
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a matter of waiting for a reply. Most sta-
tions reply within six months, but some in 
Latin America may confirm your report by 
seamail, so do not give up hope. The 
writer has received verification after nine 
years recently from Peru, and in another 
case, a United States broadcaster having a 
spring clean verified after 16 years. Often 
the station does not give your complete 
address on the verification letter — in 
many cases the writer has had letters ad-
dressed with his name and just 'New 
Zealand'. 
The postal service is often to blame, 

with letters wrongly directed. Two in the 
mail recently were marked 'sent in error 
to Ireland' before being directed back to 
New Zealand. 

If you have not received a reply from 
the station after nine months, then you 
should write a courteous letter pointing 
out that your reception report has not 
been verified. It is advisable to blame the 
postal service, with remarks such that you 
feel your first report may not have reached 
the broadcaster. This often results in a 
quick reply in which the station will state 
that they did not receive your first report, 
and that they are only too happy to con-
firm the reception. 

Daventry to close 

The best known transmitting site on 
shortwave must be Daventry, the first 
home of the BBC Shortwave Service. Next 
year the transmitters are to close at this 
United Kingdom site. 

Daventry is the oldest of the BBC trans-
mitting stations, having opened in 1925 
with a longwave service. In 1927 a 
regional service was commenced, and in 
1 932 the forerunner of the present BBC 
World Service was opened. In those days 
it was called the Empire Service. Daventry 
was also the site of the mediumwave 
transmitters for Radio 3. Its closure will 
mean a loss of 30-40 jobs, and the staff 
will be resettled at other transmitting sites 
when vacancies arise. However, Daventry 
will still continue as a base for serving the 
BBC's domestic radio and television ser-
vices in the area. 
The transfer of the shortwave facilities 

to the Woofferton site in Shropshire will 
commence in April next year and should 
conclude by the end of that year. Wooffer-
tr has been operated by the BBC for the 
fansmission of the Voice of America since 

e 
I: This item was contributed by Arthur 

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

1943. Spare transmitter capacity is now 
available, as the VOA has reduced its ser-
vices into Europe. 
The closure of Daventry will be viewed 

with sadness, not only by BBC employees, 
but also by shortwave listeners throughout 
the world for whom Jt has been associated 
with the BBC Shortwave Service. Indeed 
many pre-war radio receivers have 
'Daventry' marked on the shortwave dial 
scale, along with many other broadcasters 
of the 1930s. 

Venezuela's new voice 

For the past 15 years, two of 
Venezuela's 500kW transmitters have 
stood idle because of complaints from 
other stations in the Caribbean area that 
they caused interference on the medium-
wave frequency of 1240kHz. The station 
has only been running test broadcasts and 
has never reached its full potential. 
Recently Geoff White visited the site and 
reported to Radio Nederland on the 
progress of the international service of 
Radio Nacional, Venezuela. 
The transmitters are located on some 

salt flats on the coast, about six hours 
journey from the capital, Caracas. Two 
100m towers serve as the antenna and the 
station can beam programmes to the 
Caribbean, Central America and Brazil. 
The station is using the slogan, 'The Voice 
of Venezuela', and seven staff are 
employed to keep the transmitters opera-
tional in the event that the broadcasts will 
be put on air on a regular basis. 
Meanwhile, Radio Nacional Venezuela, 
located in Caracas, operates on medium-
wave three networks, as well as the 10kW 
shortwave transmissions on 9540kHz. 
Radio Nacional Venezuela has been 

heard in the South Pacific on this 
9540kHz frequency, opening at 1055UTC 
with an interval signal, with short Spanish 
identification announcements, and shortly 
before 1100 with a full identification 
given in Spanish. News follows the time 
signal, and at 1140 a programme in 
English is broadcast. Broadcasts are made 
in English, Spanish, French and Creole. 
Plans are under way to expand into Por-
tuguese, Italian and Arabic. 
The English programmes, which com-

menced recently, consist of a 15 minute 
news segment, Monday to Saturday, 
which is incorporated in the Spanish sec-
tion of the broadcast. The same news is 
also carried in French. 

English broadcasts are at 1140, 1440, 
1840, 2140, 0040 and 0340, all on 
9540kHz. The station is keen to receive 
reception reports, and these should be 
sent to Radio Nacional de Venezuela, In-
ternational Service, PO Box 3979, 
Caracas 1050, Venezuela, South 
America. 

Engine Control 
Continued from page 35 

capacitor changes the frequency of an 
oscillator, and this changing frequen-
cy is measured by the controller as 
an indication of some measurable 
quantity. 
There has not been much use made yet 

of the principle of varying an inductance 
to indicate a varying quantity, but I 
believe that this electrical effect will be 
used in the control system of an active 
suspension system to indicate to a con-
troller that a car's tyre may be deflating. 
This information is apparently useful if 
you are driving a ' super car' capable of 
travelling at 500kph! As with the vary-
ing capacitor, the varying inductance is 
an indirect sensor — for the same 
reason. 

Fig.13 
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These sensors provide quantity infor-
mation on 'how much' — i.e. engine 
temperature, air pressure, air flow rate, 
etc. Other sensors provide state informa-
tion — i.e. open, closed, ' too hot', etc. 
These in turn are either mechanical 
(usually switches) or electromagnetic 
(usually an inductive pick-up in the dis-
tributor or on the flywheel, a large disk 
with high mass attached to the 
crankshaft that evens out the torque). 
This sensor is used to provide engine 
timing information to the controller. 

Finally there are the Hall effect sen-
sors or optical pick-ups. This last group 
is also used to give the controller timing 
information, such as the position state of 
the engine — i.e., where the number one 
piston is. 

All of this good technical guff has 
caused an enormous upheaval in the 
ranks of the automotive service industry, 
who are suddenly confronted with tech-
nology and concepts completely alien 
to their background training. 
This finishes our fairly lengthy intro-

duction, to show how electronics came 
to be incorporated so extensively in 
the modern motor car. In the next ar-
ticle we'll look more closely at some of 
the sensors and actuators currently being 
used. 

(To be continued) • 
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Class eE3' amplification 
Class B operation, which combines maximum efficiency and power output with minimum heat 
dissipation, is practically universal for transistor power amplifiers. It is not, however, a product of 
the semiconductor agp — in fact it was originally developed about 60 years ago, to improve valve 
amplifier economy. 

During the 1920's there came a reali-
sation of the importance of grid bias for 
valves. Three classes of operating condi-
tions were defined, governed by the 
amount of bias, and were known simply 
as classes A, B, and — not altogether 
surprisingly — class C. 

Distortion is lowest and gain is maxi-
mum in Class A operation, which is stan-
dard for voltage amplifiers. The grid is 
biased so that a constant anode current 
flows. Power amplifiers can be either 
single-ended or push-pull, and maximum 
efficiency is about 40%. 

In class B, the negative grid bias is 
sufficient to just cut off the anode current 
with no signal. Anode current thus flows 
only when the grid is driven positive. 
Initial receiver applications were for 
'biased' or 'anode' detectors, and some 
oscillators. In effect, only half the signal 
is amplified. 

Must be push-pull 
Class B audio amplifiers must be push-

pull, with the two halves of the signal 
waveform recombined at the output. 
This led to some early references to class 
B audio amplifiers as operating in 'push 
push'. 
Operating conditions can be set any-

where between class A and class B. This 
intermediate mode is called — naturally 
— class AB, and became very important 
for power amplifiers of all types, but es-
pecially those using beam tetrodes. A 
further sub classification was the use of a 
numerical suffix: a 1' indicating that no 
grid current was allowed to flow, or a '2' 
to show that there was grid current dur-
ing part of the operating cycle. 
For class C operation, the anode load 

is always a tuned circuit. The control 
grid is biased far beyond cutoff, and 
anode current flows only at the very peak 
of the positive component of the grid 

signal — resulting in a series of pulses 
which keep the tuned circuit in oscilla-
tion. Efficiency is very high, up to 80%. 
The only, but important, receiver appli-
cation is that of the local RF oscillator in 
a superhet. 

Audio power expensive 
During the 1920's, class A was the 

only recognised type of operation for 
audio amplifiers. As reasonable outputs 
could only be achieved with large valves 
and prohibitive costs in battery con-
sumption, early radios were seriously 
limited in the audio power that could be 
produced. Later, the advent of practical 
mains power supplies and valves such as 
the the English LS5, the American 
UX210, UX250, and then the UX245, 
enabled receivers to produce upwards of 
a watt of reasonable quality audio power. 
But battery radio users had to balance 
output against battery consumption. 

By far the most popular directly-heated class B valves were the 2V double triodes. 
Shown here from the left are the original 19, a later tubular 19, the octal 1J6GT 
equivalent and an English version the Cossor 220B or VR32. 

In 1930, British and European output 
pentodes such as the B443, PM24, 
230QT, and PT35 were available, and 
went some way to solving the efficiency 
problem. With 150 volts HT at 15mA 
they were capable of at least half a watt 
— twice that of the latest American type 
231 output triode operating under similar 
conditions. Although Philips had in-
vented the pentode in 1927, the Ameri-
cans, for various reasons, delayed its 
introduction until mid 1931. 

New operating mode 
Coincident with the release of the first 

American pentodes (the 47 for mains op-
eration, the 38 for car radios and the 33 
for battery sets) were a couple of papers 
by Loy Barton in the June and July 1931 
Proceedings of the American IRE, sug-
gesting the obtaining of high audio 
power from relatively small valves by 
using class B operation. 
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There are benefits. For a start, the 
valve anode current is proportional to 
power output demands and is practically 
cut off under no-signal conditions. Fur-
thermore, given the nature of speech and 
music waveforms, the average current is 
low even for large power outputs. 
There are also snags, however — in-

cluding the necessity for additional 
valves. To cope with the grid current 
drawn by the output valves, the driver 
valve also has to provide power, gener-
ally through a step-down ratio trans-
former. In effect, the driver is an integral 
part of a class B amplifier. 

Different transformers 
Class B output transformers operate in 

a different manner from those intended 
for class A. The two halves work inde-
pendently, but must be very closely cou-
pled and the valve characteristics 
matched to a 5% tolerance. Furthermore, 
in the transition period — as conduction 
switches between valves — there can be 
serious 'crossover' distortion, especially 
at low volume. Another problem is cre-
ated by the large variations in anode cur-
rent, requiring well regulated power 
supplies. 
Although the cheaper option of a sin-

gle resistance-coupled pentode was 
available, by early 1932 several Ameri-
can manufacturers, using a pair of the 
very low powered type 30 general pur-
pose triodes, had produced battery oper-
ated receivers producing more than one 
watt of class B audio power. This dra-
matically illustrated the significant im-
provement in efficiency of class B 
operation. The same valves, operating in 
class A, would have been struggling to 
produce 100 milliwatts. 
Late in 1932 and into 1933, class B 

became 'flavour of the season' for mains 
as well as battery operation. Valves spe-
cifically designed for this class of service 
were developed, and within a year there 

were at least eight new American re-
leases having class B ratings, out-
numbering the range of pentodes 
available! 

Three groups 
Except in Britain, high-mu triodes 

were invariably used for class B opera-
tion. The high amplification factor meant 
that anode current with no signal was 
nearly at cutoff without negative bias, a 
considerable advantage with mains pow-
ered receivers. Battery powered twin 
pentodes found considerable favour in 
Britain and will be described later. 
Three different varieties of triode class 
B valve emerged. Ultimately the most 
popular were the double triodes. Their 
advantage was the saving of one valve 
and socket, and the characteristics of the 
two halves could be closely matched. 
Best known were the 2.0 volt filament 
US type 19 and the similar Philips KDD2 
or B240, the Mullard PM2-B and 
Cossor's 220B and 240B — capable of 
producing up to two watts. Companions 
were the 6.3-volt type 79 for car radios, 

Left: All brothers under the shell, the 
53, 6A6 and their 6N7 octal variants 
were the largest and most important of 
the indirectly-heated class B double 
triodes. They found many other 
applications, from oscillators to 
resistance-coupled amplifiers. 

Below: The multi-grid class B valves 
were the most versatile, but as single 
valves they lost out to the double 
triodes in terms of cost. From left to 
right are shown the triple-grid 59 and 
89, then the tetrode 49 and 46. 

capable of about five watts, and the 2.5-
volt mains powered type 53 rated at up to 
10 watts. 
Valve manufacturers were very fond of 

repackaging an existing design. To the 
53 goes the distinction of having the 
largest number of derivations, all with 
6.3-volt heaters. First there was the 6A6, 
and then followed the octal metal-envel-
oped 6N7 and finally the glass variants 
6N7G and 6N7GT. 
The 19 in octal form was the 1J6G, and 

a 1.4 volt version was the 1G6G. With an 
octal base the 79 became the 6Y7G. 

New octal variants 
There were two new 6.3-volt heater 

types issued in the octal era. The 6Z7G 
with a 0.3 ampere heater was intended 
for storage battery operated sets, but the 
most unusual were the 6AC5G and 
6AC5GT. These were single zero bias 
high-mu triodes, but were also given 
class A ratings for operating with a posi-
tive grid bias and directly coupled to a 
cathode-follower driver valve. Why such 
a valve was issued when similar valves 
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such as the 2B5, 6B5 and 6N6 (complete 
with built-in driver valves) were already 
in existence, is a mystery. 
The indirectly heated double triodes 

were used to a limited extent in mains 
powered receivers. Typical was the AWA 
Radiola 140, incorporating a type 53 
valve driven by a 42. It was soon realised 
however, that HT current economy was 
of little importance in mains powered 
receivers and that because of the extra 
expense and higher distortion, there was 
little merit in this line of development. 
Double triodes proved quite popular as 

resistance-coupled audio amplifiers, es-
pecially for phase inverters and audio 
mixers. The 19 was used by home con-
structors of small battery operated re-
ceivers, using one half as a regenerative 
receiver and the other as an audio stage. 

New rectifier 
Existing rectifier valves could not 

meet the stringent power supply de-
mands of high power class B operation. 
To meet these demands two new rectifi-
ers, the mercury vapour 82 and 83, were 
created. Although they solved regulation 
problems, they were never popular in re-
ceivers. Their life was short, choke input 
filters were recommended and they cre-
ated RF interference problems. 

Multi-grid triodes 
Concurrently with the 19 there ap-

peared three unique directly heated 
valves, each with two grids. With the 
grids connected together, these valves 

AIRZONE 
Class B. AUDIO 

TRANSFORMERS 
Airsone announce a range Of hle quality Audio Transformers, 
Specially designed for operation in Class "IV Amplifiers. 

The Transformers are housed ira a moulded bakelite oast, and are 

available in tam typea:— 

One with fitn. euneeting 
leads for manufacturers' 
use, and the ether wills 
terminals for set builder. 

Per Battery Itecedrers an Interstate transformer with • ratio et 1.5 In 1 »mall la 
unable tor um with the tattooing range of tubes, speelsdly lierldned fer slam "Ie 
grounders: 

TYPe 111. Mallard. /1112.11. 
LOA., Tn. Mt Philips, 15-144. 
Geezer, Type 245.5. 

It le essential that the meander, restate.» of elate betondade truerfermer• 
shall be of low value, and in the Alum. Clue “le Truneformor the ueondary 
resistance hue been reduced te a value of under SOO Nees. 

Airmen, Transformers are produced ea the latest utomatie saultepta windg 
maeblne• tram hIghmt-drede enamelled wire end best quality inenlatIng seatertals. 
All windings • re dehydrated and lailerttnetted le the matt nO -to-nate emee. la . 
'refueling equipment is Anat.-all. The completed coil lo further sealed la the 
moulded bakolite cate with • opecial compound thereby presenting lemma et 
moisture with unecquent breakdowns. Wald tests and hupectiou are applied, 
Including an Insulated test at MOO sotto A.C. 

The price is eoneistent with • first-clam product •t 11/1 uch 

Monafactarere and dealers ask for trade discount.. 

Manufactured by AIRZONE ( 1931) LTD., 
16 Australia St., Camperdown, Sydney. 

Alrzone was soon Involved In making class-B transformers, às shown by this 
advertisement from the July 13 issue of Wireless Weekly for 1934. The price of 
17/6 each reveals one of the drawbacks of class-B technology — its high cost. 

were intended as high-mu zero biased 
class B output triodes. Connecting the 
outer grid to the anode produced a low-
mu driver triode. 
Three classes of service were catered 

for. For 2.0-volt battery receivers there 
was the 49, a pair being capable of 3.5 
watts at 180 volts. The 52 seems to have 
used the same electrode assembly as the 
49, but had a 6.3-volt filament for stor-
age battery operation. Third member was 
the large 2.5-volt filament type 46, a pair 
being rated at no tess than 20 watts at 
400 volts! 
Demand for the dual-grid series was 

limited. Two valves cost more than a 
twin triode and they were overpowered 
for most receiver applications. The 46 
and 49 were used to a limited extent 
around 1933/34, but became well known 
in other ways. 
The 46 found favour in PA work and 

amateur transmitters, for both modulator 
and RF applications, but the 49 became 
best known in this part of the world as 
the valve for the Hikers' One, described 
in the October 1989 Vintage Radio col-
umn. In New Zealand, far more type 49 
valves were used by young radio' enthu-
siasts for the Hikers series of radios than 

IC6 

The Columbus 57B, sold on both sides of the 
Tasman, was typical of dozens of models using 
the popular 19 valve In a class-B output stage. 
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Early transistor audio amplifiers were closely based on class-B valve technology, 
as this diagram reveals. Compare its output stage with that of the 57B receiver. 

were ever used for their intended pur-
pose. The only user of the type 52 that I 
can find was United American Bosch, 
who used it in a DC mains receiver and 
two police car radios. It was not listed by 
RCA. 
The third type of American-designed 

Class B valve was represented by the 
indirectly heated triple grid types 59 and 
89, with heaters rated at 2.5 volts and 6.3 
volts. This versatile pair could be used in 
three ways. With the two outer grids con-
nected to the anode, they became low-
mu driver triodes. With the two inner 
grids connected together and the outer 
grid connected to the anode, they were 
high-mu class B triodes, a pair of type 
89's being capable of 3.5 watts. The 59 
had similar applications and ratings to 
the 46 in class B service, with the advan-
tage of an indirectly heated cathode. 
The third, and eventually, major appli-

cation for the 59 and 89 was as conven-
tional power pentodes. They were both 
rated at around three watts output, the 59 
having characteristics similar to the well-
known types 42 and the 2A5. But as 
class A pentodes, the 59 and the 89 were 
eventually displaced by the more con-
ventional standard power pentodes. 

Quiescent push-pull 
America and Australasia generally 

stayed with simple triodes, the type 19 
being very popular for battery receivers. 
In Britain however, where battery pow-
ered receivers were very common, prac-
tically every valve company produced a 
double class B pentode, used with about 
12 volts bias and operating in what was 
called the quiescent push-pull mode. 
They were more sensitive than triodes, 
and drew little grid current, simplifying 
driving requirements. Apart from the 

American 1E7G, which had only class A 
ratings, the double pentode output valve 
was unique to Britain. Some QPP valve 
types were QP22A, QP22B, 240QP, 
QPT2, QP21, QP230 and QP240. 
Because of all its complications and 

distortion, use of the class B valve audio 
amplifier soon became confined to bat-
tery receivers where its economy was 
important. But in any event, efficient 
pentodes eventually became available 
and after 1940, the class B valve receiver 
output stage was rarely seen. 

Class B today 
There are still in operation many AM 

broadcast transmitters using class B 
valve modulators -- and tamed by plenty 
of negative feedback and accurately 
maintained operating conditions, pro-
ducing kilowatts of high quality audio. In 
this application, the efficiency of class B 
operation is of real value. It can be quite 
intriguing to observe lightly damped cur-
rent meters in the mains supplies to these 
transmitters, indicating power demand 
variations in step with the programme 
modulation! 
With the limited dissipation and risk of 

thermal runaway of early transistors, 
class B operation would have needed to 
be invented had it had not already ex-
isted, and it is not surprising that the 
technology of the first transistor audio 
amplifiers closely resembled that for 
class B valves. 
With the development of direct cou-

pling and complementary transistor 
pairs, the application of considerable 
levels of negative feedback to solid state 
equipment became practicable — en-
abling physically small amplifiers to pro-
duce high performance and power 
efficiently. 

Basic Electronics 
Continued from page 61 

mounted the wrong way (diodes, transis-
tors, FET, capacitors). 
The direcuit diagram shows the DC 

voltages obtained on the prototype (no 
signal) although if excessive current is 
being taken from the power supply (the 
output transistors are hot), the actual vol-
tages will probably be less than those 
shown. If this is the case, turn off the 
power, allow the transistors to cool down 
then repeat the set up procedure. 

If this still keeps happening, you might 
need to add resistors R10 and R11. 
Remember that a fault in a DC coupled 
amplifier will probably cause all of the 
DC voltages to go wrong. 

Modifications 
If you want to obtain more output 

power from the module, a high DC supp-
ly voltage is required. The limit is 25V 
DC, and larger heatsinks will be needed. 
The quiescent collector current should 
still be set to 100mA (120mA for supply 
voltages greater than 20V), and if you 
run out of adjustment for VR3, reduce 
the value of R9. 
The gain of the circuit can be increased 

substantially by connecting the bypass 
capacitor labelled as C8. Because this 
removes virtually all the AC negative 
feedback, the sound quality will be 
reduced, but the module can now be used 
as part of an intercom. 
A small speaker can be used as a 

microphone, and if you use a 47uF 
capacitor for C8, the frequency response 
of the amplifier will be limited, minimis-
ing 50Hz hum in the output signal. The 
emitter stabilising resistors R10 and R11 
are optional, although their inclusion will 
improve the temperature stability of the 
circuit, with a loss in power output. 
These resistors should definitely be in-

cluded if a supply voltage of 20V or 
more is used. If the amplifier is being 
used with a portable radio/cassette 
player, it may be necessary to connect a 
39-ohm resistor across the input ter-
minals of the amplifier. 
This resistor will act as a suitable load 

for the radio/cassette, and prevent distor-
tion. If possible, fit the resistor inside the 
plug used to connect the radio to the 
amplifier. 
So there it is, a handy little power 

amplifier module that should prove use-
ful. And hopefully you now know more 
about power amplifiers. 

In the next chapter, along with other 
things, we'll describe the term 'frequen-
cy response' and show how this can be 
measured. 
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 GREAT SIGHTS AND SOUNDS FROM ROD IRVING AND ARISTA 

TV / ANTENNA CD ACCESSORIES MUSICAL ACCESSORIES 
4> • 

W.„1 

INLINE SIGNAL AMPLIFIER 
educes signal loss that occurs with *Otters and long 

able runs. 
Can also be used with antennas, coaxial feed lines and 
CR's 
Inputs/output: 75 ohm coaxial sockets. 

Power: 2VDC 100mA power peck supplied. 

15043 $49.95 

UHF TO VHF TUNABLE DOWN 

CONVERTOR 
Allows television sets with UHF only to receive 
UHF. • Receives both " on air" and " off sir" UHF signals. 
• Lets you receive UHF channel 28 end many computers, 
VCR's without having to buy a complete new television 

set. 
• ConvertaTV games. computers with UHF signal outputs 
to VHF. 

• Power supply: 240 volts AC/50Hz 

L15021 $99.95 

TWO WAY TV SWITCH 
75 ohm switch connects to yourTV and selects 
zeheeen any two 75 ohm devices. 
2: 75 ohm sockets in-1 x 75 ohm plug out 

'Suitable for selection between your VCR arid computer. 

L11040 $6.95 

VARIABLE SIGNAL ATTENUATOf 
:lute out TV signal overload. Easy to install and 
ittenuation is variable from 01020 dB. 
75 ohm plug to 75 ohm socket 
Inline installation. 

L11009 $8.95 

THREE WAY TV SWITCH 
?5 ohm switch connects to your TV and selects up to three 
i5 ohm device*, 
, 3 o 75 ohm sockets in 1 o 75 ohm plug out. 
, Suitable for selection between your VCR, computer and 

one other 75 ohm device. 
, Mounting flange with screw holes. 
, Use 75 ohm load resistor " 112.201- if any of the input 

brit:kale are not used. 

L11041 $14.95 

ADJUSTABLE CD/AUX TWO WAY 
INPUT SWITCH 
Allows amplifiers with a single auxiliary Input only to 
accept compact disc players ea well as adding another 
auxiliary input to the aystem. Variable gain ensures the 
output signal of the CD player matches the input signal of 

the amplifier. 

A11510 $24.95 

CD TUNER WAY INPUT SWITCH 
Designed to let you plug In your compact disc player into 
your amplifier via a tuner Input Ideal for systems that do 
not have dedicated input for a CD player. Two way switch 
allows switching between CD and tuner without 

reconnecting input and output leads. 
• Input: 2 pairs of RCA sockets for CD and tuner 

• Output: I pair of RCA sockets for the amplifier 

$24.95 

WIRELESS STEREO TRANSMITTER 
This wireless stereo audio transmitter allows portable 
compact disc and cassette players to be used with any FM 
tuner/radio, Ideal for the car, boat, or home Hi Fi system. 

Simply play the disc or tissette and tune in the signal on 
the FM tuner. Can also be used with radio headphone* 
• Automatically switches itself on and oft 

• Mono or stereo signals can be received. 

A16100 $69.95 

FOUR WAY SPEAKER SELECTOR 

SWITCH 
Stereo speaker selecting switch allows four pairs of 
speakers to be connected and run off one amplifier output. 
• Amplifier protected 
• Each pair of speakers can individually be switched on or 
off 

• Either one pair of speakers can individually can be on 
simultaneously. 

• Input impedance: 8 ohms 
• Output impedance:8 ohme 

• Screw terminating Inputs and outputs. 

 $29.95 

MIDI EXPANDER 
This MIDI (Musical Instrument Digital Interface) Is 
a parallel box designed especially for digital interfacing 
of most keyboards, sequencers and musical instruments 
with Spin DIN MIDI socket outputs. Switching allows one 
keyboard/sequencer to control up to eight keyboards 
/sequencers to control up to four keyboards each. 

Power supply: DC O-12 volts - 100mA 
PP112 plug pack (not supplied.) 
Inputs: 2 x 5 pin DIN sockets 
Outputs: 2 lines of x pin DIN sockets 

A12014 $109 

QUARTZ GUITAR TUNER WITH LED 
INDICATORS 
High quality tuner with a quartz crystal oscillator which 
generates a reference tone for accurately tuning guitar 8 

bass string vibrations. 
• 6 settings for different length, thickness and tension 
strings. 

• LED'e Indicate the tone being generated 8 which string 
it refers to. 

• in-built microphone allows testing of accoustie 
instruments and morel 

 $74.95 

GUITAR AND MIC AMPLIFIER 
This portable 240VAC mains ° periled amplifier is not 
only portable but is easy and quick to set up. It has 

Inputs lors microphone and musical Instrument Ideal for 
announcing (le. shop special*, sales etc.) busking or 
guitar practice. 

• Microphone Input. • Volume Control. • Musical 
Inetrument input • Bass treble control • Headphone 
output for monitoring • Power Indicator • Maximun 
power 10 watts 8.5" full range speaker • 13.8 VDC 
optional power input • Handy carrying handle 
• Dimentione: 26002450 120mm 

A14456   $149.95 

16 CHANNEL STUDIO PATCHBOX 
Ideal for studios, bands and audio workshops. Two 
banks, each with 16 pairs of sockets designed to accept 

effects pedals, musical instrumenta, amplfiera, mixers 

equalizer etc. 

• inputs/Outpute: 2 x 16 6.35mm mono phone sockets 
• Mounting: 9" rackmount or freestanding 
• I/mentions:46(XL) 45(H) o 95(W)mm 

$179 

ROD IRVING ELECTRONICS Pty. Ltd. ACN 428 4' 
MAIL ORDER HOTLINE: 008 33 57 57. (ORDERS ONLY) ENOL:ilES: (03) 543 7877 

HEAD OFFICE: 56 RENVER RD, CLAYTON. PH: (03) 543 2166. FAX ( 03) 543 2648 

CITY 48 A'BECKETT ST. MELBOURNE. PH. 663 6351 / 639 1640. FAX: 639 1641. 

NORTHCOTE 425 HIGH ST. NORTHCOTE, PH. 489 8866. FAX: 489 8131. 

SYDNEY:74 PARRAMATTA RD, STANMORE. PH: ( 02) 519 3134. FAX: (02) 519 3868 

°stage rates 

SI - 89.99..._.$3.00 
X10 - 524.99..53.SO 
$25 - 549.99.44.50 

$50 - 899.99.46.00 

$100 - 1199-.87.00 

$200 - $500._FREE 

$500 PLUS ..FREE 

Thew postapa 
rasa ere bogie 

P..L•ael o.riy op to 
5Kg. Road Neel 
bulky à ttagll• 
Name .01 b. 
elk•rpad ai dlfanbnl 
raise 

All sales lax • xempt orders 

RITRONICS WHOLESALE 

lie Ranier Rd,Cleylon, Victoria. 
Ph: (03) 543 2188 Fax: (03) 443 2645 

MAIL ORDER & CORRESPONDENCE 
P.0 BOX 670, CLAYTON, VICTORIA. 3166. 

Error*& °animism». • xcapkad. Prime a. 
apeclficalkon• aub¡acl to change. 



*GREAT RANGE! GREAT PRICE!* 
MONITOR MOVER ARM 

Position your monitor 
•x•ctty where you want 

• Moiximise desk space I 
• Solid steel structure 
• Span 33cm 

• Tray 30cm ( tilting 41- 15) 
• Desk clamp range 3cm -7.5em 
• Maximum load 50 kg 

C21079 $199 

FAX ROLLS 

1-9 10* 

C20092 $9.95 $9.50 

Size: 210 x 11.5 x 30m  

020094 $9.95 $9.50 

Size: 210 x 25.4 x 50m  

C20096 $19.95 $17.95 

Size: 210 x 25.4 x 100m  

020098 $9.95 $9.50 

Size: 216 x 25.4 x 30m  
020100 $11.95 $11.50 

Size: 216 x 24.4 x50m  

C20102 $9.95 $9.50 

RIBBONS 
41t4,:t, 

PRINTER RIBBONS 
TO SUIT: 

• CP80, SX130., DP80, BX100, 

BX100, ME000, 
1-9 10. 

C22036 $19.95 $17.95 

• MX80,FX80, RX80, FX800, 
MX70, 1AX80, LX800. 

C22031 $16.95 $15 25 

• MX100, EXILIC), RX100, L01000 

C22002 $19.95 $17.95 

• LX80 

C22003 $12.95 $ 11.95 

• CITOM 8510 - 1550 

C22051 $ 13.95 $12.50 

NATIONAL PANASONIC 

KXMI10 PRINTER RIBBON 

C22034  19_95 

PRINTER TANDS 

ENCLOSED PRINTER 

STAND 

021055  $39.00 

DELUX PRINTER STAND 

C21058 $89.00 

WIRE PRINTER STAND 

C21054..40 cekenn...... $29.95 
C21056..132 celumn._.$34.95 

LX-400 

LO-400 

LX-850 

LO-850 

L0-1050 

LO-550 

L0-1010 

OKI 172 

OKI 380 24 pin 

200-GX • 9 pin 80 

GSX 140' 24 pin 80 

a 

CPF 
CONTINUOUS POWER 

FILTER SPIKE ARRESTOR 
The Fortron CPF Filtered Electronic 
Spike Protector provides a protective 
electronic barrier for microcomputers 
printers telephone systems and 
modems electronic typewriters 
audio and stereo systems and other 
sensitive electronic equipment 

The CPF provides protection from 
dangerous electrical spikes that can 
cause anything from obvious damage 
(like immediate equipment allure) to 
less obvious harm that can drastically 
shorten a systems lite 

CPF s superior circuitry design and 
semi conductor technology responds 
instantly to any potentially damaging 
over-voltage ensuring sale trouble 
fine operation 

Additionally CPF s filtering capability 
helps eliminate troublesome and 
annoying interference general hash 
created by small motors fluorescent 
tamps. and the like that threaten the 
performance and shorten equipment 
file 01 unprotected electronic 
components 

SPECIFICATIONS: 
Electrical rating: 220-260 volts 
(AC) 50Hz 10 Amp 

Spike/RFI Protection: 4 500 amps 
tor 20m,second pulses 

Maximum clamping voltage: 275V 
differential mode 

Cat .X 10088 • $69.95 

RS232 BREAK OUT BOX 
A simple way of monitoring RS232 
interlace lead activity Interface 
powered, pocket size for circuit 
testing monitoring and patching 
10 signal powered LED sand 
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 01325 socket 
Indicators: Tricolour LED s for TO 
RD RTS, CTS. DSFI. CO TC 
RC OTR EIIC• 

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

plastic 
Dimensions: 85x95x 30mm 
X15700   $99.95 

DISK NW( Ill 1/ 

I inserts S 1/4 - single sided 
floppy disks to double sided. 1, 

placing an appropriate nots h 
in the floppy disk jacket. 

C21070  $7.95 

Muir Noel col. Walt Speed No., Font. Price 

9 pin 80 le ps 3 $289 
24 pin 80 1 Jcps 3 $489 

9 pin 80 .80cps 3 $395 
24 pin 80 264cps 3 $950 ,•>''' 

24 pin 80 264cps 6 $1050 LASER PRINTERS ' 7" 

24 pin 80 150cps 3 $625 OL400 LASER PRINTER 

24 pin 136 180cps 4 $795 4 PAGES / MIN 25 FONTS $1,39 
9 pin 80 180cps 3 $275 OL800 LASER PRINTER 

80 180cps 3 $525 8 PAGES / MIN 36 FONTS $1,995 

213cpe 5 colour $479 OL840 POSTCRIPT LASER PRINTER 

192cps 6 colour $779 8 PAGES / MIN 35 FONTS $3 995 
....ae.x..i. -..-1 f al d Ai il'IL-W.1•11 e'l - 9 ri!I3z-li rl -it ad.ffluerimmummeniour  

COMPUTER 

CASE! 

Give your 
computer that 
professional 

look. 

X11105 $199 

Power supply to suit (220W) 
X11102 $199 

TOP OF THE RANGE 
MINI TOWER 

CASE 

200 x 415 

x 330mm 

with 200w 

power supply 

X11100 $249 

CASES ' 

e 

RITRON EXECUTIIVE CASE 

X11089. 
Includes power supply 

NEW STYLE 
MINI 
TOWER 
CASE WITH 
POWER 
SUPPLY 
X11103 $149 

$119 

POWER SUPPLIES 

POWER SUPPLY FOR 

IBM', PC/XT, & 

COMPATIBLES 

DC OUTPUT:4.5/13A -50.5A 
.12V /4.5 -12 V 0.5A 
X11096 $139 
200w SWITCH MODE 
POWER SUPPLY FOR IBM', 

AT & COMPATIBLES 

DC OUTPUT: .5/16A - 5/0.5A 
+12V14.5 -12V / 5A -12/0.5A 

X11097  $109 

UV EPROM EFASER 
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 
loam pad 
• Mains powered 
• High UV intensity al chip 

surface ensures EPROMs are 
thoroughly erased 

Without timer 
X14950 $99 
With built-in timer 
X14955 $169 

C21083 

KEYBOARDS 

IBM *, XT*, TYPE 
84 KEY KEYBOARD 

X12020 $109 

IBM COMPATIBLE 
EXTENDED KEYBOARD 

(101 KEYS) 

X12022 $99 
'ieterarmiek, 
Mari 

101 KEY TRACKBALL 

KEYBOARD 

Keyboard & mouse In one 
X12030. ..$ 199.95 

KEYBOARD STORAGE 

DRAWER 

$84.95 

MINI VACUUM CLEANER 

C21087.. ...S14.95 

KEYBOARD COVERS 

C21089 84 KEY $4.50 
C21088 101 KEY $5.95 

DISK BOXES 

e" 

100 x 5 1/4" ECLIPSE 

C16042 $11 95 

40 x 3 1/2" ECLIPSE  

C16040  .99 

120 x 3 1/2" LOCKABLE 9 

C16039  2195 

100 x 5 1/4" LOCKABLE$ 

C16020 " 95 

5085 1/4" LOCKABLE 
C16025  

120 x 5 1/4" LOCKABLE 
C16028 $19.95 

PRINTER SWITCHES 

RS232-2 WAY  $39 

RS232-4 WAY $69 

RS232-X OVER $69 

RS232-2 WAY AUTO $89 

CENTRONICS 2 WAY $49 

CENTRONICS X OVER $69 

CENTRONICS 2way auto-- $79 

CENTRONICS 4 WAY $89 

QUICK MOUSE 
Microsoft 
Compatible 
FREE mouse 

house & mouse 

mat Plus FREE 
pop up menu software 

X19955 $69.95 

SUPER BUS MOUSE 2 

DESIGNED TO 

FIT THE PALM 
OF YOUR HAND! 
GREAT FOR 
SAVING A 
SERIAL PORT! 

2 FREE TELEPAINT DISKS! 

X19951 $119 

MICROSOFT MOUSE 

The top of the range! 

Supports 
hunderd• of 
applications. 
FREE 

MICROSOFT 
PAINTBRUSH 

SOFTWARE 
BRINGS YOUR 
COMPUTER TO UFE. 

X19958 $179 

IBM* CARDS 

XT HD CONTROLLER  $129 

AT HD CONTROLLER  $149 

RS232/SERIAL CLOCK  $49 

MONO COLOUR CARD $76 

MULTI I/O CARD $99 

PRINTER CARD $29 

EGA CARD $179 

DIAGNOSTIC CARD $795 

TTL PRINTER $89 

6M AT EX/EXP $325 

FAX CARD $595 

4 PORT SERIAL CARD $199 

2 WAY FDD CONT (360) $39 

RS/232 SERIAL CARD $39 

GAMES CARD $29 

AT S/P/G 2 S/P/G $49 

4 WAY FDD CONTROLLER 

(360-1A4M) $129 

2 WAY FDD CONTROLLER 

(360-1.44M)  $89 

CLOCK CARD $39 

SMART DRIVE ADAPTOR 

IDE/FDC $49 

SMART DRIVE ADAPTOR 

IDE I/O FOC $89 

512KJ576K RAM CARD   $99 

VGA CARD 16 BIT 250K  $89 

VGA CARD 16 BIT 512K  $129 

VGA CARD 16 BIT (1 MEG).$199 , 

PC MONITOR EXTENTION 

CABLE 9 WIRE 

STRAIGHT THROUGH 

DB9 M/M 1.8 M....614.95 

DB9 M/M 3.0 61....$ 19.95 

DB9 M/M 5.0 M....$29.95 

DB9 M/F 1.8 M $ 14.95 

DB9 M/F 3.0 M $ 19.95 

DB9 M/F 5.0 M $29.95 

RS232 EXTENION CABLE 25 

WIRE STRAIGHT THROUGH 

DB25 hi/1M 1.8 M....814.95 

DB25 M/M 3.0 M....$19.95 

0825 M/M 5.0 M....$24.95 

DB25 HIM 10 M.....$39.95 

DB25 M/F 1.8 Id 814.95 

DB25 M/F 3.0 M $19.95 

DB25 M/F 5.0 M $24.95 

DB25 F/F 10 M $39.95 

DB25 F/F 1.8 H 614.95 

DB25 F/F 3.0 M 819.98 
0828 RIP A.fl It I:12A 08 

IBM PRINTER CABLE, 

25 WIRE STRAIGHT 

DB25/CN36 hind 1.8 M...814.95 

DB25/CN38 M/M 3.0 M...810.95 

DB25/CN36 M/M 5.0 M.-824.95 

DB25/CN3t3 bil/M 10 M....639.95 

IBM PRINTER CABLE, 

25 WIRE MIGHT ANGLE 

DB25/CN38 M/M 1.8 M...$19.915 

DB25/CN36 M/M 9.0 M...$24.98 

DB25/CN36 M/M 5.0 M...$29.9S 
DB25/CN36 M/M 10 Iff...644.95 

RS232 EXTENION CABLE 

25 WIRE STRAIGHT THROUGH 

DB25 M/M 1.8 M.-814.95 

DB25 M/M 9.0 M....$19.95 

DB25 M/M 5.0 M....824.95 

DB25 M/M 10 M $39.95 

DB25 M/F 1.8 M 814.95 

DB25 M/F 9.0 M 819.95 

0825 M/F 5.0 Id 624.95 
TtliCli VIP In 51 Rao 08 
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TEST US ON PRICE WITH 

THESE MULTI METER SPECIALS! 

DI 'TAL MU! METER HC -4510 
DISPLAY:4 1/2 DIGIT 
BASIC ACCURACY: 0.5% DC V 
)c VOLTAGE: 0-1000V 
)C CURRENT: 0-10A 
I1C VOLTAGE: 0-750V SN I1C CURRENT: 0-10A efeRESISTANCE: 0-20M OHMS 
ONTINUITY TEST, DIODE TEST 
)ATA HOLD 

213030 RRP $ 5 NOW $129.95 

DIGITAL MULTI METER HC-5010EC 
DISPLAY: 3 1/2 DIGIT 
BASIC ACCURACY: 0.5% DC 
)C VOLTAGE: 0-1000V 
)C CURRENT: 0-10A 

kC VOLTAGE: 0-750V 
1C CURRENT: 0-10A 
RESISTANCE: 0-20M OHMS 
)0NTINUITY TEST, DIODE TEST 

)13010 RRP 5.11.915 NOW $109.95 

DIGITAL MULTI METER HC-889 
DISPLAY: 3 1/2 DIGIT 
)C VOLTAGE: 0-1000V 
)C CURRENT: 0-10A 

1C VOLTAGE: 0-750V 
RESISTANCE: 0-20M OHMS 
ONTINUITY TEST, DIODE TEST, 
)ATA HOLD, TR HFE GAIN, 
IWTO RANGE DMM WITH BAR GRAPH 

D13040 RRP p4:4-:g5 NOW $99.95 

DIGITAL MULTI METER HC-3500T 
DISPLAY:3/12 DIGIT 
BASIC ACCURACY: 0.5% DC 
)C VOLTAGE: 0-1000V 
)C CURRENT: 0-20A 

VOLTAGEO-750V 
I1C CURRENT 0-20A 

RESISTANCE: 0-20M OHMS 
rEMPERATURE:-20C - 1200C 
)0NTINUITY TEST, DIODE TEST 
rEMPERATURE CAPACITANCE 
eREOUENCY, Fife TEST, DATA HOLD. 

D13000 RRP tIrs9-.9$ NOW $149.95 

ANALOGUE/DIGITAL MULTIMETER 
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 - 4•50dB 
TEMPERATURE: -20C-1200C 
AC FREQ SPREAD: 50Hz-2KHz 
CONTINUITY TEST, DIODE TEST 

013020 RRP 5)4,9:93- NOW $149.95 

JSEFUL FOR TTL AND CMOS 
hIGH & LOW INDICATORS 
PULSE MEMORY 
FOR THE HOBBIEST OR SERIOUS TECHNIICIAN 
FOR TRACING THOSE HARD TO FIND FAULTS 
DN LOGIC BOARDS 

D11272 RRP$29'113 NOW $19.95 

NOVEMBER SPECIALS 
ORDER NOW FOR CHRISTMAS! 

20 MHz DUAL TRACE OSCILLOSCOPE 
CTR DISPLAY: • 150 mm rectangular 
VERTIACAL DEFLECTION: 
• Deflection Factor, 5mV to 20V i Div on 12 ranges in 1-2-5 step with fine 
control 
• Bandwidth DC: DC to 20 MHz (-3dB) AC: 10Hz to 20 MHz (-3dB) 
• Operating modes CH- A, CH-B, DUAL and ADD (ALT/CHOP 1202 only) 
• Chop Frequency: 200 KHz Approx. 
• Channel separation: Better than 60dB at 1KHz 

TIME BASE 
• Type: Automatic & normal triggered in automatic mode, sweep is obtained without 
input signal 
• Sweep Time: 0.2m Sec to 0.5 Sec! Div on ranges in 1i2-1.1tggyightgle  

control and X-Y. THIS MONTH ONLY! 
• Magnifier: X5 at all times. 
TRIGGERING 2 FREE CRO 
• Sensitivity Int: 1 Div or more Ext: 1Vp-p or more. PROBES! 
• Source: INT, CH-8, LINE or EXT 
• Triggering Level: Positive and Negetive, continuously variable level; 
Pull for Auto. 
• Sync: AC, HF Rei, TV (each or- ) at TV Sync. TV-H ( line) and (frame) 
sync are switched automatically by SWEEP TIME/Div switch. 

HORIZONTAL DEFLECTION 
• Deflection factor: 5mV to 201// Div on 12 ranges in 1-2-5 step with fine control 
• Frequency response: DC to MHz (-3dB) 
• Max Input Voltage: 300V DC v AC Peak of 600V p-p 
• X-Y operation: X-Y mode is selected by SWEEP TIME Div switch. 
• Intensity Modulation Z Axis: TTL Level (3Vp-p-50V) • bright, - dark 
OTHER SPECS: • Weight: 7Kg Approx • Dimensions: 162 (H) z 294(W) it 352(D)mm. 

012105 R R $740-- NOW $695 

This instrument meets the customers needs in quality of performance, efficiency, 
unction, design, and cost! Being rugged, highly reliable and a multi-purpose 3 - 
hannel, 8 trace oscilloscope with a 6 inch domed mesh type 14kV post deflection 
acceleration cathode-ray tube and with a fine red internal graticule. 
FEATURES: 
Compactness, lightweight, ruggedness and simple design. 
• The diecast frame provides compactness lightweight and ruggedness . 
• Easy Operation 
Light torque lever switches and pushbutton switches are used. 
• High Brightness CTR, high acceleration voltage and high beam efficiency of the 
50mm rectangular CTR ensures a bright high speedsweep observation 
• Multi mode display system 
H1, CH2, CH3, Add any combination or all the channels may be viewed 

simultaniously. Maximum 8 trece displaying is possible with the ALT sweep function. 
• High sensitivity and wide frequency bandwidth. 
The maximum vertical sensitivity is 1 mV/DIV (when x 5 MAG)at 20 MHz or greater 3dB 
and mV/DIV at 100 MHz or greater -3dB. 
• High input impendance 
The input impendance of CH1, CH2, CH3, is 1MSZt 2%, 25pF f3pF 

012109 RRP $2.995700 NOW $1,995 

SCHOOLS & COLLEGES TAKE 
NOTE! ONLY$1,695 tax exempt. 



ROD IRVING ELECTRONICS - No.1 FOR IC'S 8( TRANSISTORS 

TRANSISTORS 

SCRs TMAG 

UJT 

SC141E $2.95 
SC142E or Talmo r 
540081 Trtsc.$2.26 
SC1481)...  $2.55 
$C1511) $2.95 
C1030 or 
MCR100.6 10 90 
C1060 Equiv. Tap 
504030E.- $1.50 
C1220 $2.50 
C122E  $1.95 
262648 $1.96 
266027 11.20 

2N SERIES 

Description S 
26918 $1.00 
262219 $0.90 

2N26111...  $1.95 
262604 $1.10 
263019 $1.90 
263085 82.00 
263683 $0.35 
263581 $0.30 
21.35841 $0.30 
263569 $0.30 
263638 $0.30 
263641 $0.30 
263642 ..... $0.30 
263643 ..... 10.30 
263844 .. 10.30 

263845 $0.30 
253771 18.98 
263772 $5.70 
263773 $7.95 
263819 $1.50 
2143888 $2.95 
263904 ... $1.00 
263905 $1.00 
2144033 ...... $2.20 
264255  $0.40 
21443515 $0.50 
264380 ...... 11.50 
264342 $1.50 
264401 $0.30 

264427 $3.90 
265484....  11.60 
2.15088 $1.00 
265069 $1.00 
265401 $0.35 
265458 $0.90 
265459  
265485 ..... $1.15 
265468 $1.30 
266027 81.20 
266125 $1.90 
25E1350...  .88.95 
25J411.- $9.95 
25J515 ...... $14.50 
255134...  19.98 
295178 .....  114.50 

BRIDGES 

Description ..... 
WO2 200V $0.80 
WO4 400V $0.80 

LAME 
KEIFIC604 400V 
 42.60 
KBPG807 
1000V....  ..2.75 

ILAN! 
KBPC1004 

KEIPC1007 
1000V $4.50 

LIME 
KBPC2504 
400V $6.50 
KBPC2510 
10005 87.35 

2.4142 
KB PC3504 
400V $6.50 
KBPC3506 
600V.... ......  $8.75 
KBPC3510 
1000V $8.40 

BC549......  $0.15 
BC550......  $0.30 
13C556 $0.30 
BC557 $0.15 
RC558... ..... .40.15 
El C659 $0.16 
13C639..  $0.A3 
BC640 ...... ......0.80 
130139 $0.90 
60140 $0.90 
$0237  $0.90 

60236 $0.90 
90650 $1.96 
130649 $1.65 
130647... ...... ... 1.60 
130681 $2.013 
B06132 1/2.00 
ElF115 ..1.(10 

BF199 $0.60 
13F2.454 $1.96 
BF489 $1.20 
8 F470  $1.20 
BFY50 $1.50 
BFY90 $3.00 
B U2084 14.90 
U3284  $4.96 
U080  $5.96 

El U1106 17.96 
1AFE131  $2.90 
MFE3001 $9.90 
MJ10012 $5.95 
IAJ802 $7.10 
MJ15003 $9.50 
11J 15004 $9.70 
1AJ 15024 $9.60 

MJ4502....  $8.93 
MJE340....  $2.00 
1AJE350....  $2.50 
NJE2956 84.90 
NJE3055 $3.90 
MJE13C07 $4.95 
1AJE13000 $9.56 
MPF131 $2.90 
M PS408...  $1.03 
MPS413... ... $0.50 
MPS442 $0.80 
MPS443 $0.50 
MPS493 $0.50 
MPF102...  $0.90 
MPF109  $0.50 
14PSU56 51.75 
PN1C0....   50.25 
86200 $0.25 
TIP31B $1.00 
TIP31C $1.20 
718329.. .....  $1.03 
TIP12C  
718414 $1.90 
TIP41C $2.00 
71114424.. ...  $ 1.90 
TIP42C 92.03 
TIP49 $1.90 
71850  $2.20 
TIP 53  $2.50 
718112_   $2.50 
TIP118 16.50 
118117  $2.50 
TIP120 . .....  12.90 
TIP122 11.95 
TIP125  $2.90 
TIP 127 $1.85 
TIP147  $4.95 
1182955  $2.25 
TIP3055 $1.96 

DIODES 

-LUZ 
.Description  
1144002 2060.90.10 
1114004 4006.10.10 
1/140071coov.10.20 

IBM 
Descnpaon  
165401 513V..$0.40 
165404 400V $0.40 
16540810005.0.615 
GERMANIUM DIODE 

0447 ... 
0490 $0.75 
0491  $0.75 
0495 $0.75 

400mW 

ZENERDIODES 

• -. .,. 
BC107 $0.80 167474 356 .10.25 
BC10111 80.00 167464 3V9 .90.26 
BC109.... .....  $0.80 16749A 4V3 .$0.25 
BC212.... .....  10.30 16750.4 4V7 .$0.26 

13C318 $0.30 16751A 5V1 . 80.29 
13C327 $0.30 15742A 6V6 . 110.25 
BC328 ......  $0.30 16763A 8V2 .$0.25 
BC3$7 $040 1674448V. 10.25 
13C33111 510.40 167564 758 .50.28 
BC545 $0.30 16766/1 852 50.25 
00547 ..... --JOAO 167874 111V1 . 00.28 
8C6418 $0.18 11088810V 10.28 

169624 115..8025 74HC174 11.40 
167594 125.90.25 74 HC244 $2.00 
169644 125.50.25 7411C245 12.80 
1696513 15V..50.25 74002273 12.75 
169669 16V .90.25 74HC387 11.88 
169670 1eV.90.25 7414C373..  $1.80 
169660 20V .9025 74HC393 $2.75 
16969E4 22V .$0.25 74HC4040 $1.65 
1697013 245 .90.25 74HC.4060 $3.96 
165710 27V .50.25 7411C4066......1.70 
169729 30V .90.25 
169730 331/ ..0.25 
1697413 36550.25 

1W ZENER 
DIODES 

Description ........S 
164728 3V3..$0.36 
164729 3V6..$0.35 
164730 3V9..$0.36 
164731 453.50.35 
164732 457.50.35 
164733 5N/1.$0.35 
164734 556..50.35 
164736 84/2.50.35 
164736 858.50.35 
164737 755.50.35 
164738 852..50.35 
164739 951...0.35 
164740 105...0.35 
164741 11 11.50.35 
164742 125..90.35 
164733 135..50.35 
164744 15V.40.35 
1647454 1641.0.38 
164746 1841.50.38 
164747 205..50.35 
164748 2211.50.35 
164749 24V..$0.35 
164750 275.50.35 
164751 305..50.35 
164752 33V.10.313 
164753 36V..$0.35 
164761 75V..$0.80 

5W ZENER 
DIODES 

5W ZENER 
DIODE 

Description. $ 
1653399 5V651.50 
165342E1 66851.50 
1653490 125.1.50 
165350 155.1.50 
165361 27V 51.50 
165359 245 $ 1.50 
165363 305 $1.50 
165372 62V $1.50 

111Hz ...........$6.00 
1.84321416....17.50 
211Hz 13.00 
2.4578 Mliz $2.00 
3MHz. 54.90 
3.57954MHz $3.00 
4.02 MHz 13.00 
4.1943011144 83.00 
4.433618166$2.00 
4.44 
4.9562 MHZ 53.00 
5141Hz .....  12.00 
5 MHz 12.00 
8.144 MHz $3.00 
8.00 MR. 53.00 
8.887231/112 $3.00 
10 MHz ......  $2.00 
11 MHz $3.00 
12.00 MHz $3.00 
14.318 104.1 $2.00 
15 MHz $2.00 
16.00 900 $3.00 
20.00 MHz $2.00 
24 MHz...  53.00 
411MHz.  $2.00 

32.768KHz 12.00 

Option 
746000.........$0.76 
746002 $0.75 
7400204 $0.75 
746006 $0.75 
74/1C10 $0.75 
7411C11. .....  $0.715 
7411C14 $1.80 
7411C30 10.80 
746C32 . 10.60 
746C42.. ..... .50.90 
7410274 11.10 
746C51 $1.40 

7414C123 11.40 
74HC132 $1.25 
74HC138 111.40 
74H0187  $1.211 
7414C181 42..68 
7460184.-42.28 

4000.. ......... ...10.75 
4001 $0.46 
4002 .......  6155 
4008 $1.58 
4007 WAS 
4008.........  $1.70 
4009 $0.90 
4010-- ..... . $0.60 
4011 10.45 
4012.. ......... -10.415 
4013.. ........  $0.70 
4014 $1.00 
4015 $0.90 
4018. .........  $0.70 

4018..$0.50 

4020.j1.40 
4021 .....-. .... j1.80 
4022 ...... .......j1.45 
4023..............$0.45 
4024 $1.80 
4025 seas 
4026 $1.10 
4027 ...... __St/85 
4028 $1.15 
4029 11.50 

4033..............$2.75 
4038 ........ $2.25 
4040 ....... .11.20 
4042 ....... ..$1.50 
4043 11.20 
4044  $1.25 
4045 $4.50 
4048_ .........  11.00 
4047... ......  $1.90 
4049 $0.60 

4051.. ..11.20 
4052....11.20 
4053 .... .11.20 
4060... ........ ...$2.50 
4066 $0.80 
4068... .  $0.60 
4069 $0.90 
4070 ... 40.50 
4071  10.50 
4073 $0.813 
4075  10.50 
4076 $1.80 
4077  $0.60 
4076  $0.50 
4061 10.60 
4082 10.50 
4053 $0.80 
4058  $1.90 
45104. ......  $7.25 
4503 $1.30 
4510  $1.40 
4511  $1.45 
4512  $1.40 
4514 ......  $2.60 
4515 $1.90 
4516 $1.80 
4518 $1.89 
4520 $1.90 
4522 $1.10 
4526 $1.03 
4528 11.96 
4532 ......  12.86 
4536 $8.60 
4538 11.20 
4543. $2.60 
4556 $1.25 
4584 11.00 

74000 $1.00 
74C04  $1.00 
74008 $1.00 
74C14 $1.78 
74C74  $1.00 
74058 $1.50 
74000 $2.50 
74C192  $3.50 
7447221  63.95 
740244  153.96 
740373 ..... _4598 
740011 $2.90 
740022 ......114.98 
740925 ....... 613.96 
74048 $34.50 

74S SERIES 

• 

74508_ ...... ...$1.60 
74530 
74632. .11.00 
745132._ ...... 13.50 
745133..........11.20 
745138..12.50 
745139 ..... .....13.30 
749174 $3.50 

74803 ....... .....$0.25 
74804 ...... ......10.25 
74832 $0.25 
74874 $0.25 
748109 10.50 
748138. ......  $ 1.00 
748161 11.20 
748183 $1.20 
748167 $1.20 
748194 $2.41 

n on. .. 
741.500 .........$0.30 
741501.. . .10.80 
741502 .........$0.10 
741503 .10.60 
741.904 .........$0.715 
741.506 .........10.75 
741.508 .........$0.60 
741.510 .........$0.30 
741511 $0.75 
741513  10.90 
741514  10.75 
741516  10.80 
741520  $0.90 
741.521  10.90 
741.927  10.00 
741.530  $0.30 
741532  $0.10 
7415379 10.70 
741538  $0.10 
741542  $1.20 
741547 $1.80 
741548 11.80 
741374 $0.40 
741.575 $1.20 
741578  $1.00 
7415115 10.85 
741586  $0.60 
741590  $1.26 
741592  $1.20 
741593  $1.50 
741595  $1.20 
7419107  10.90 
7415109 10.90 
741.9112 $0.70 
741.5123  $1.30 
7419128 
7415128 11.00 
7415132 $1.00 
7411138 $0.80 
741.5139 $0.80 
7411146  $1.60 
7415147 $2.60 
7415151  $1.20 
7415153  $1.00 
7415155  10.60 
7415188  $1.50 
7415157  $1.20 
7415158  11.00 
7415180  11.50 
7415161 11.00 
7415182 10.80 
7415163 11.10 
7415164 $1.40 
7415186 $1.20 
7415188  11.25 
7419168  $2.10 
741.5174  11.20 
7415175  $0.70 
7419181  14.00 
741.9191  $1.20 
7415193  $1.20 
7419195  $0.80 
7419198  $1.20 
7415221  $2.00 
7415240  $1.40 
741.8241  $0.95 
7415243 11.10 
7415244 12.20 
7415245 $2.18 
7415257  11.20 
7415268  $1.20 
7415258 $2.28 
7415288  $0.70 
7414273  11.00 
7415323 10.60 
7415352  $2.20 
7414345  $1.00 
7415366  $1.0) 
7413367 __I'LL.) 
741.3373  52.00 
7416374 
7418375 $1.00 

7475 $1.20 
7478-  $1.50 
7483 $1.10 
7490. .........  $ 1.20 
7493  1.26 
74121  $1.55 
74123 $0.50 
74125 $1.00 
74126  $1.00 
74150 $150 
74154 $2.50 
74157 $1.30 
74181  $1.20 
74184 $1.20 
74177 $1.95 
74193 $1.50 
74196 $1.00 
74197 $1 20 
74283 ...... . $2.45 
74290 . $0.90 

IC - DIA, A/0 

Deem:eon._ . $ 
DAC0800 $4 95 
DAC0808.... .... $4.90 
A DC0400CN .529.95 
ADC0803 $13.50 
A OCOB134 .........17.95 
A 000808 .......$ 13.00 
40028201.C6.527.95 
DAC0832 17.96 
DAC1020 118.28 
11C90  $16.50 
04C1720 $22.95 
DAC1408 ..... ....$1.00 
.40590J. ..... - 112.95 

. scene. 
WI-3-10115 $11.915. 
AV-3-8910 119.96 

114.50 
CA3028 13.96 
CA3085 11.20 
CA3130E. 12.90 
CA31307 $3.96 
CA3140E 11,30 
CA31407 12.95 
CTS215134 $45.50. 
DM2502 113.60 
16347 $1.40 
1631516 .....  $1.20 
18353--  $1.60 

1.8357  62.55 
1.8398  $5.90 
LM301H   $1.50 
1M3016 $0.50 
181302H  46.50 
1.1130511 11.50 
1.11307CN $1.50 
151308  $0.50 
11/309K  62.85 
LIA310N. ...... 
111311   91.00. 
1.11324  $ 1.20 
1.11331....1600 

111330  90.60. 
1.6348  $1.00 
1.11349  12.95 

  $1.40 
111351........   6.95 
1.1131106-14  $1.95 
1113806-8..   $1.50 
111361 $4.95 

 _53.50 
111383 695 
10384   43.80 
16388.1._   $ 1.40 
1.11387 52.75 
111390  $2.95 
111302 ...... . 91.80 

741.5393..11.00 .16393 .10.80 
7415829 .......$5.95 .1.11394CH $7.95 
7415840 $1 00 LM3957 19 98 

1/4395K $7.96 
L/A3961C $16.50 

 $7.50 
111711  $1.20 
11.725  $7.50 
1.1733 $1.50 
111741  10.80 
16747. ....... $ 1.54) 
111748... ..... $1.10 
16759. .......  $3.90 
LM833  $2.10 
LAI1830  $4.90 
1.11 1871 N...  $7.60 
LU 18726 15.50 

7430 $1.00 LIA11388 19.10 
7432 11.00 1142907-14..... $3.50 
7438 $0.80 162507-11....... $5.10 
7442 91.50 162917-14 $2.50 

7446 $t op 14.80 
7445 91.20 1143900 ..... $0.80. 
7447 8115 DA3909..........$2.150 
7473 $1.20 L.13911 ..........$3.98 
7474 $0.40 1.113914  42.90 

.163916...........12.90 

.1/139991 $5.98 
1.14 4260.  .82.48. 
.1.1111CN $4.95 
LM 13800 12.70 
11/C555 11.25 
MAX232/1CC232 
HMC232. ... 511 .98 
06350 121.00 
IAC140818 $7.60 
MCI458 $1.20 
11C14811 10.50 
MC1489 10.80 
MC1496 82.80 
MC3334P $5.95 
11C340188 $6.95 
MOC3021 $1.95 
6E558... .......  $0.50 
NE556.......  $0.95 
NE556 $6.60 

$ 6E564  7.00 
6E568 12.00 
NE567  42.00 
04E570  
NE571 48.96 
04E512 $11.20 
.1.1582506 _118.10 
.747205P $2.95 
T041024..  53.90 
TEA1002 $17.50 
TL064 ....... $2.10 
TL071/ LF351. $ 1.20 
T1072/ 18353.91.60 
TL074/ 1F347. $I.40 
11.081.. ........ _51.90 
11082  ' $2.20 
11054 $1.50 
114710CN. $1.00 
.U4739 $2.75 
.UP082118 $16.50 
XR2205 59.95 
XR2209 $6.90 
XR2211. . $7.96 
XR2218 $6.90 
XR2240... .....  $6.95 
XR2243.. ...... $5.56 

7400.. ...... ......$0.80 
...... $ 1.00 

7403...$1.00 
7404........ ..... 50.30 
74013 $0.40 
7407 $0.50 
7408 $1.00 
7409 $1,00 
7410 .... $1.20 
7414........  $ 1.50 
7418 $0.50 

281.531........... $2.00 
2$1422 $2.00 
55344 N . $3.95 
8155 16.95 
5156._ ......  56.50 
611.596  $ 1.00 
511595.52.76 
13216  $3.00 
8237 $14.60 
6255 56 90 
0279 . ......... $6.50 
8830  $6.55 

9667 $0.90 
9668 • 82.95 

MEMORY 

• *scrip on 
2114................$5.20 
2718 ......... .....$ 12.50 
2732.200_ ..... 61.25 
2764-250.. ...... $8.95 
77128...... ........ $8.00 
27258-250 19.50 
27512-281...114.95 
27-1M EG $29.50 
27C84-20065. $8.96 
27C128 ...... $12.50 
27C258/ 

 $15.50 
27C512 122.80 
27C 16E0._ $34.50 
4118 16K $3.95 
4164.10 14.95 

41258.10 $4.95 
41258-08 15.50 
44258-10 113.95 
44268.08 49.00 

8118  $6.50 
82841.P.10 $19.95 
82254LP-10 $39.96 
111-10 49.00 

lu-0$ $9.00 

SIPPS 

Description_ S 
25115 9.60.824.00 

1/1 it 040... 489.00 
111 s 1870_ $99,00 

SIMMS 

266K it 9-60 424.00 
x 9-80.- 189.00 

1M it 9-70.- $98.00 

I C-COMPUTEFI 

acn • Ion  

6522A.. ....... ..$ 15.95 
6802  $7.00 
6809 117.03 
6821 65.60 
6845 $0.96 
6850   13.50 

80356-8...$5.90 

8080 $8.00 
8085A ......... 118.60 
was ...... ....... $12.50 
eta 1 se. ...... $15.95 

721811.....$60.50 
LF13741....  513.80 
14016450 226.16 
53530 . ...... 124.95 
SP02513  121.95 
191883.   18.90 

V20A $35.95 
V20 529 98 
W02123 $29.96 
KR13038..   $7.50 
Ze04 CTC...... 48.50 
08013 CPU  $13.80 
0604 CPU...55.78 
2804 PIO $4.60 Green.. $0.30 
Z804 SIO  614 50 

VOLT 
REGULATORS 

Descepton.. 
11,13171 $2.50 
1.113175C $5.50 
L11320512-- 11.40 
1.113205-05 53.00 
163201-6 11.40 
LI/ 3235. ...... $9.50 

16328 65.50 
1632902 10.90 
1/13341 $1.70 
1.63351 $2.50 
1.113351-2.51/ 52.95 
1.9133815.0V 12.95 
1113371 $2.90 
1.113375C $12.50 

 19.45 
1.113401.5.. 10.90 
LM340KC-5 12.98 
1113401-5 $0.90 
1113405C-5.- $2.96 
1.513401-12 $0.90 
1/13401-18 $2.00 
1.113401-15 10.90 
163405C-12 6.68 
1113501_  $8.40 
1113505 $11.50 
111375 56.95 
71494 54.90 
1.1172304 $1.60 
1.11723C6 10.95 
781405 .....  19.50 
78P050C  $14.$0 
7805.........  $0.75 
78E11 10.75 
71115 $0.75 
71105 11.20 
79112 ......  $1.20 
79116 $1.20 
LI/ not $18.50 

SPECIAL 
FUNCTION 

Descripion.5 
76449 $12.50 
10.7880 $8.90 
V6111146 16.95 
MM5359....  14.96 

LEDS 

8087 

8087-2.- ssn.co 
6087-1....... $ 379.00 

$245.00 
902874- $379.00 
50287-10- 5459.03 
63387.18 _5656.50 
80387.20 $795.00 
80387-25... $896.00 
50387-39.1995.00 

Description_ ....... .S 
3 mm LEDS 

Red $0.20 
Omen 10.30 
Yellow..  $0.30 
Orange $0.30 

5rnm LEDS 
Red . so.» 
Green ........ $0.30 

........  10.30 
Orange 10.30 

lOmm 
JUMBO LEADS 

Red 41.60 
Green $1.50 
Orange 11.80 
SUPER BRIGHT 

LEDS 
Rod.... ......... $1.00 
Oreen 81.00 
Yellow 55.06 
fonm FLASHING 

LEDS 

RECTANGLE LEDS 

Imm 040/011EEN 
DUAL LEO $1.05 

Prices are 1-9 

10-99 

less 10%. 

100+. 

loss 20%. 

ROD IRVING ELECTRONICS 
SYDNEY: 74 Parramatta Rd, Stanmore.- (02) 519 3134 
MELBOURNE: 48 A'Beekett St. Ph: (03) 663 6151 
NORTHCOTE: 425 High St. Ph: (03) 489 8866 
CLAYTON: 56 Renver Rd. Ph: (03) 543 7877 
MAIL ORDER & CORRESPONDENCE 
P.O. Box 620, Clayton, 3168. 
MAIL ORDER HOTLINE: 008 33 5757 (orders only) 

POSTAGE RATES: frig. à genleglone 
$1 - $9.99 $3.00 $ 100 - 5199._17.00 ••codld Kg1cag à 

pecAtIcebon 
$10 - 124.00 $3.50 $200 - $500....$F RE E 

g g •ubject to change 
$25 - $49.99 $4.50 1500 PLUS....$ FREE 

$50 - $99.99 16.00 The Kb°. poeigge rele. os. teagdc postage only op 
re 5 Kg Rood Met. bulky & fragile Marne well be char.od al clithorant rib" 



Information centre 

Conducted by Peter Pt_illips 

Not deja vu, just further thoughts... 

Most of the topics this month have appeared in these columns some time in the last year or so. But 
is this deja vu? No, it simply means that there is more to say on those topics. 

It's always difficult to know when 
readers are sick of particular topic. My 
role is to prevent things rambling on for 
too long, and also to minimise duplication 
of information. As well, I try to make the 
column interesting and entertaining. But 
then, I'm guided by you and your letters, 
and this month the main bulk of the cor-
respondence is about topics from the 
August edition and before. So, as all the 
letters make interesting reading, who am I 
to argue? 
J ast month I featured a number of let-

ters about the likely effects of living near 
a high voltage overhead power line. I ex-
pect some more will arrive in due course, 
and because this topic has extended into 
realms that affect us all, it seems 
reasonable to let the discussion continue. 
Because this is such a contentious and 

potentially scary topic, I'd prefer letters 
that present evidence either one way or 
the other. Being a technical journal we 
can leave the emotive reporting to the 
popular press and just present facts. 
We'll start with a letter on this topic — 

unfortunately it's one that won't make 
you feel any better about electricity... 

Overhead power lines 
With reference to the query from G.N., I 

would like to add a few comments. 
Inevitably, where there is controversy 

about technology, whether it's about 
electrical power, chemicals or 
whatever, vested interests retreat be-
hind the safety curtain of 'there is no 
conclusive evidence'. 
Seven American states have now 

adopted a 'right of way' (ROW) policy, 
which establishes a 350 foot (106m) 
'no dwelling' corridor on either side 
of high voltage power lines. A 
Canadian power utility recently made 
an unprecedented offer to buy a home 
within 50 metres of a ROW. 
The Klein Independent School in Hous-

ton, Texas took the Houston Lighting and 
Power Company to court in 1981 because 
the power company had taken eight acres 
of school land and built a 345 kV trans-
mission line within 90 metres of a primary 
school, 40 metres from an intermediate 
school and 75 metres from a secondary 
school. The Klein school won the case 
and were paid substantial compensation. 
The jury penalised the power company 
US$25 million for unacceptable conduct. 
The penalty was subsequently reversed on 
appeal, although it was agreed that the 
jury in the original trial had been right in 
finding 'clear and convincing evidence' of 
potential health hazards caused by 
electromagnetic fields. 
Also, Dr Stanislaw Szmigielski, an 

eminent Polish researcher, has reported 
the results of a five-year retrospective 
study into exposure to medium 
wavelength radio frequencies (MWIRF). 
His findings include the following rather 
sobering statistics: 
(1) A three times higher risk of develop-

ing neoplastic disease in those oc-
cupationally exposed to MWIRF, the 
highest risk of malignancies originat-
ing from haernatolymphatic systems 
(morbidity x7). 

(2) Highest risk factor of cancer mor-
bidity for subjects aged 40-49 after a 
5 to 15 year exposure period. 

(3) Deaths from neoplasms correlated to 
period of exposure. 

(4) Similar neoplasms developed up to 
10 years earlier by those exposed to 
MW/RF compared to others. 
These investigations are supported by 

research carried out in Sweden, China 
and elsewhere. There is currently a case 
in progress in US courts where a Boeing 
employee is suing the aircraft manufac-
turer because he contracted a rare form 
of leukaemia while working in a situation 
where he was exposed to radio frequency 
fields. This is a landmark case. 

Facts such as these should put to rest 
any lingering doubts that exposure to 
electrical fields can cause serious and 
terminal illness. Respectable journals 
such as EA should remain in the vanguard 
of healthy and open debate on conten-
tious issues by providing a forum for dis-
cussion. (PH, Nullamanna NSW). 
Thanks for your letter P.H., although I 

suppose G.N. would rather not read it. 
You don't mention if the regent-eh refers to 
the sort of field strengths due to high volt-
age overhead power lines, but I suppose a 
US$25M damages suit is not good press 
for the power industry. Also, I wonder if 
the MW/RF category includes 50Hz. But 
clearly there is a hazard, according to 
your letter and one that I hope other 
readers can dispute. Let's all hope! 
Leaving this rather depressing topic for 
a while, here's a letter about digital 
switching audio amplifiers. 

Switching amps 
The next letter is about switching tech-

niques in current generation power 
amplifiers, in response to a comment by a 
reader in August. From the letter and in-
formation supplied, it's obviously a tech-
nique that has reached a level of 
refinement to make it attractive. Interest-
ingly, the distortion figures don't seem to 
suffer too greatly and the specifications 
are certainly impressive. 
I work for a company in Melbourne 

that uses and distributes the Peavey range 
of public address equipment. One of the 
Peavey products is the Deca Series of 
power amplifiers, with a claimed efficien-
cy of 90% using a digital energy conver-
sion system. The top of the range unit 
produces 1200 watts (continuous) into an 
8-ohm load (in bridge mode), from a 
package that is only two rack units high 
and weighs less than 18kg. Not bad! 
(R.W., Scoresby Vic). 
R.W. also included a page from the 

108 ELECTRONICS Australia, November 1991 



Peavey catalog, which gives some 
specifications of these amplifiers. The 
total harmonic distortion is specified at 
0.1% due to a ' digital version of Peavey's 
patented DDT compression circuitry'. It 
also claims that 'no measurable transient 
intermodulation or slew-rate-induced dis-
tortion is introduced by the circuitry, even 
with very complex signals and at high 
concert sound levels'. 
The 90% efficiency rating is perhaps 

the main reason for using switching tech-
niques, as most linear amplifiers are push-
ing to get better than 60%, and then at a 
distortion level that may be intolerable. 
Purists would not be happy with the 0.1% 
specification of the Deca range, and this 
amplifier is not aimed at the hi-fi market. 
But for outdoor concert use it's probably 
more than adequate, where physical size 
and input power become important. I im-
agine a typical outdoor set-up would have 
at least 10 to 20 of these amplifiers, and 
the smaller and lighter the better, par-
ticularly if you're the 'roadie'. 

Tuneable Hum 
Oh yes! There's still more on this 

perplexing topic, arising from a letter by 
J.M. from Aldinga Beach, which I in-
cluded in the March issue. In my reply I 
suggested that earth currents could be the 
cause, although subsequent letters offered 
an amazing array of possibilities. The first 
letter is from J.M., who has done some 
more research: 
Thanks for publishing my letter and for 

your reply. Since this time I have found 
that 5AN doesn't close at all, so I cannot 
determine if the hum disappears when the 
station is off the air. The hum has sub-
sided considerably over the last few 
months, contrary to previous years at this 
time. I suspect this is due to the extremely 
dry period we have experienced since 
December, assuming earth currents are 
the cause. 
Regarding earth currents, during WW2 

I was a battalion signaller and one of the 
pieces of equipment we used early in our 
training was the Fuller-phone. This 
machine sent a low value of DC current in 
Morse code along a telephone line, with 
an earth return. At the receiving end, 
another machine made the signal intel-
ligible by using a buzzer that responded 
to the code sent by the current. 
The purpose of the exercise was 

security, as the enemy could not use the 
line for listening in with a pick-up loop as 
you can with standard telephone signals. 
But the Fuller-phone was never a great 
success, because DC earth currents 
usually masked the signal. That's DC cur-
rents, not AC currents. Confusing, isn't it! 
Maybe someone can throw some light on 

this matter. Thanks for an excellent 
magazine. (J.M., Aldinga Beach SA). 
Thanks for your letter and the nice 

comments J.M. I am surprised about the 
DC earth currents, as one wonders where 
they come from. I can understand AC, as 
there's plenty of sources. Still, electricity 
is a weird force. 
The next letter offers some more 

reasons for tuneable hum, including one 
that I think no one has so far describe& 
On reading the letter by J.M., my reac-

tion was 'this could have been me writ-
ing.' I have the same problem, except it's 
at 751kHz — the frequency of 1YA, Auck-
land. As in J.M's case, the hum comes and 
goes and varies in volume. Rotating the 
set reduces it. 
I agree with you that it is 100Hz hum, 

and is related to the power lines. Switch-
ing off the main switch at the switchboard 
does nothing to help, and my theory is 
that it's coming from the main lead to the 
switchboard. 
When the station is off the air (rarely, as 

it's a 24-hour station), there is no hum, 
which suggests a beat note — except this 
doesn't explain the random pattern. But 
that's not all! 
I occasionally listen to a cheap 

Walkman-type portable, which with 
decent headphones gives most impressive 
results except for an annoying buzz. This 
sound varies according to the position of 
the headphone lead. Suspecting a 
parasitic oscillation, I tried various earth-
ing techniques, but with no improvement. 
Then one night, around lam, I was lis-

tening to the portable, and — guess what 
— no hum! It turned out that the local TV 
stations had closed down. Obviously this 
was the cause, apparently due to sync 
pulses being picked up by the headphone 
leads. At least I have discovered the 
reason, although there's not much I can 
do about it. (L.M., Auckland NZ). 

This is one I've not heard of before. 
Headphone leads would make a good an-
tenna, although you'd think that the im-
pedance would be low enough to prevent 
this kind of interference pick up. Given 
that these devices are so prevalent, it's 
surprising more people haven't had this 
problem. Then again, perhaps they have, 
and we don't know about it. Or perhaps 
the more expensive portables get around 
this with better filtering. I'd be interested 
to know if other readers have experienced 
the same thing as L.M. 

Conductive neoprene 
In the August column, I mentioned a 

problem I'd had with a circuit board sit-
ting on neoprene rubber. The next letter 
makes some interesting points that I wish 
I'd known at the time: 

I was interested in the comments you 
made about neoprene rubber in the 
August edition. From your description, it 
sounds like the neoprene may have been a 
piece of neoprene 118" conveyor belting 
cover, or perhaps a prepared laboratory 
sample of the same thing used for testing 
FRAS neoprene. 
FRAS stands for Flame Resistant, Anti 

Static and is specially compounded to 
achieve a specific maximum resistance 
across a measured distance between two 
electrodes. FRAS neoprene (or FRAS 
PVC) conveyor belting is used worldwide 
in underground collieries and also in the 
sugar industry, for the obvious safety 
reasons its name suggests. 
Natural rubber is an absolute `no-no' 

underground, as it allows a static build-
up and a dangerous spark discharge in an 
area containing methane. (B.G., Nth 
Balywn Vic). 
Thanks for your letter, B.G. The amaz-

ing thing about this is that the problems I 
experienced happened under a grand 
piano in North Balwyn. Perhaps you even 
heard my `cussin'! It's a small world. 
The rubber in question was imported 

from a player piano supply company in 
America and was actually 1/2" diameter 
rubber tubing, which I had used to insu-
late the metal supports for the board. 
As tubing for player pianos is probably 

taken from the same roll used to supply 
industry, I guess you are quite right. 
(Triple the price for player piano tech-
nicians and sell the rest to a mining com-
pany!) However, the same rubber tubing 
from local suppliers doesn't have the con-
ducting characteristics, as I've used it in 
this same application before. Still it's in-
teresting to know that conductive rubber 
is not only manufactured, but is a legal 
requirement in a hazardous location. 

Digital TV 
In December 1990 I made the admis-

sion that I didn't know if a digital TV set 
performed better in poor signal loca-
tions. I subsequently received informa-
tion about how digital TV sets work, and 
I gave a brief run down on their operat-
ing principles in the April 1991 edition. 
However, this still didn't answer the 
original question. 
Now at last I have an answer. A cor-

respondent (N.H, Morwell Vic) has since 
sent me copies of literature about a num-
ber of VCRs and digital TV sets, includ-
ing a Grundig TV and a Siemens model 
FS 985 which was reviewed in EA for 
September 1989. Both these sets store the 
entire picture in memory and display it at 
a field rate of 100Hz, rather than the usual 
50Hz. This significantly reduces flicker. 
Scanning through the literature sup-
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plied by N.H, it was obvious that 'digital' 
can be correlated with 'noise reduction'. 
This applies to both VCRs and TV sets 
and all the literature makes quite a point 
about the benefits. 
However, I've recently collected 

brochures on large-screen TV sets, which 
all feature things like 'picture in picture', 
Teletext and other digital enhancements. 
The interesting thing is that none mention 
digital processing or noise reduction. 
Perhaps the only sets that really reduce 
noise are those that store the whole pic-
ture in memory, such as the Siemens and 
the Grundig. 
An interesting alternative is to use a 

monitor TV (such as a Sony) with a digi-
tally enhanced VCR. Some VCRs include 
picture memory (or field memory), which 
can give a range of special effects, along 
with dramatic noise reduction. While this 
setup would be expensive, it could be 
cheaper and more versatile than a Grim-
dig or Siemens TV set on its own. 

Colour splitter 
Our final topic is new to these columns, 

and comes from a reader who wants to do 
all kinds of things with video signals: 
I was recently looking through back is-

sues of EA in search for a genlock circuit. 
I wanted to combine two (or more) com-
posite video signals together into a single 
composite output, or to combine a com-
posite video signal with the RGBI outputs 
of my Amiga 500 computer, for use in 
video presentations, or just for fun. 
Also, I was looking for a circuit that 

would `split' a colour composite video 
signal into each of its red, green and blue 
components. This way I could take each 
of the filtered RGB outputs, combined 
with the sync pulses to give a 'shaded' 
black and white output. I want to do this 
so I can digitise a colour picture from a 
VCR using my Amiga 500 and Digi-View 
hardware. Commercial versions of this 
type of colour splitter are available for 
around $500, which is a bit pricey. Any 
chance of a project for either or both of 
these? (D.F., Canberra ACT). 
Regarding the genlock project, I have 

to admit that this is the first time I have 
had a request for such a circuit. Still, 
you never know, perhaps it might be a 
possibility. 
As for the colour splitter, perhaps you 

could derive the RGB signals from a TV 
set, or the relevant bits of a TV set. An 
essential function in any colour TV set is 
to retrieve the RGB information from a 
composite video signal. The colour 
decoder is relatively complex, but boils 

down to a circuit board that can fit into 
the palm of your hand. 
A VCR generally has a direct video 

output, so the chroma decoder board 
could possibly be driven directly without 
the need for a tuner, IF stage and 
demodulator. You may need to fiddle 
some voltage levels to ensure com-
patibility with the input requirements of 
your computer, but otherwise it should be 
simple enough. 

What?? 
We've not had a question on switching 

before, so here's one that might cause 
some head scratching. It comes from 
Frank Cahill of Camden NSW, who was 
originally asked the question by a student. 
The solution (next month) is Frank's. The 
question concerns two- way switching of 
lights connected to the mains: 
A customer wants four lights that can 

be operated independently with a switch. 
That is, each light can be turned on or off 
with its own switch. However, the cus-
tomer also wants a master switch that will 
turn on any lights that are currently off. 
For example, if lights 1 and 3 are on, 
operating the master switch has to leave 
these lights on, and also turn on lights 2 
and 4. Unfortunately, the customer is on a 
pension and wants the job done with 
conventional two-way switch 
mechanisms (single pole, double throw) 
to keep the costs down. Design the cir-
cuit, using no more than five conventional 
light switches. 

Answer to 
October's What?? 
The lost energy is dissipated in the cir-

cuit resistance. In a theoretical case where 
the capacitors are perfect and the resis-
tance of the circuit is zero, an infinite cur-
rent flows for zero time. This is called a 
Dirac function. The Fourier transform of 
a Dirac function reveals an energy 
spectrum of white noise. So the energy is 
radiated over the entire spectrum, as 
white noise. 

NOTES & ERRATA 

IMPROVED SERIAL I/O INTER-
FACE FOR PC'S (July, August 1991): 

In the triac output driver module, the 
lug used as a termination for the earth 
wires of both the mains input cable and 
the output sockets should be fastened to 
the chassis directly, via a dedicated 
machine screw, spring washer and nut — 
not via the same screw used to at-
tach the mains cord clamp, as shown 
in the photograph on page 86 of the 
August article. 

IMPROVED SERIAL I/0 INTER 
FACE FOR PC'S (July, August 1991): 
A reader, Mr David Brownridge, has 

sent in an improved program to operate 
the interface. The program is in the form 
of a listing on paper, but one that is self-
explanatory and very thoroughly docu-
mented. Copies of the six-page listing are 
available from the Reader Information 
Service for interested readers, for a fee of 
$5.00 to cover copying and postage. 
LOW COST 18V/1A BENCHTOP 
SUPPLY (August, October 1991): 
The lug used to terminate the earthing 

wires from the mains input cable, the out-
put earth terminal and the heatsink should 
NOT be anchored under one of the trans-
former mounting screws, but should be 
attached to the transformer mounting foot 
via a 3mm (or 1/8") machine screw, 
spring washer and nut, through a specially 
drilled additional hole. Any varnish or 
lacquer covering the mounting foot 
should be scraped away around the earth-
ing screw hole, to ensure a good and reli-
able electrical contact to the transformer 
clamp and core. 
Also the lug used to connect the earth-

ing wire to the heatsink should not be 
anchored via one of the heatsink mount-
ing screws, but via a separate dedicated 
machine screw, spring washer and nut. 
The plastic rear panel should also be 
removed from the area around this screw, 
so that the solder lug can be clamped 
directly to the heatsink and fully tightened 
without any layer of plastic being in-
volved. A clearance hole of 8-9mm 
diameter in the plastic should allow this to 
be done. 

e  
NEW KITS FOR 
EA PROJECTS 

SPEECH PROCESSOR FOR 
TRANSCEIVERS (September 1991): 
Jaycar Electronics has advised that it 
is supplying a short-form kit, which in-
cludes the relay, mic socket and vir-
tually all components apart from the 
box. The kit is coded KA1737 and is 
priced at $29.95. 
LOW COST 18V/1A BENCH SUPPLY 
(August 1991): Kalex has advised that 
it is supplying a kit for this project. The 
kit is for a modified version, using an 
IEC-type mains connector for 
simplified assembly, and also features 
a dear plastic lid and adhesive plastic 
front panel. It is priced at $79.95. 
NOTE: This information is published in 
good faith, from advice received from 
the advertisers concerned. Electronics 
Australia cannot accept responsibility 
for any errors. 
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RADIO AND TV 
BROADCASTING SERVICES 
After the January 1991 issue of Electronics Australia went on sale, we received a number of letters advising that the 

information we had printed in our article on Radio and Television Broadcasting Services was quite wrong. Listed 
below are the stations that were left out, those that have changed from AM to FM and those that have changed their 
call signs. Also listed are television channels and various other information that was obviously not included in the 
original listing from which we obtained our information, and has been forwarded to us by readers. 

AM Radio 

NSW 
Newcastle 
Newcastle 
Sydney 
Sydney 
Sydney 

Victoria 
Melbourne 
Melbourne 
Melbourne 
Wangaratta 

Queensland 
Brisbane 
Brisbane 
Brisbane 
Brisbane 
Brisbane 
Brisbane 

South Australia 
Adelaide 
Adelaide 
Adelaide 
Murray Bridge 

West Australia 
Perth 
Perth 

Tasmania 
Hobart 
Hobart 
Hobart 

ACT 
Canberra 
Canberra 
Canberra 

NSW 
Gosford 
Lismore 

2RN 
2PB 
2PB 
2RN 
2RPH 

3RN 
3PB 
3RPH 
3RN 

4RN 
4IP 
4PB 
4WM 
1296RPH 
97 AM 

5RN 
5PB 
5RPH 
5MU 

6RN 
6PB 

7RN 
7RPH 
7PB 

2RN 
2PB 
2PPP 

FM Radio 

2N/A 
2NCR 

1512 
1458 
620 
576 

1629 

621 
1026 
1179 
756 

792 
1008 
936 
1296 
1296 
972 

729 
972 
1197 
1125 

810 
576 

585 
1620 
729 

846 
1440 
1620 

Newcastle 
Newcastle 
Sydney 
Wagga 

Victoria 
Churchill 
Eastern Suburbs 
Footscray 
Geelong 
Geelong 
Geelong 
Inner North East 
Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melton 
Mildura 
Mornington 
Plenty Valley 
Shepparton 
Shepparton 
Southern Suburbs 
Warnambool 
Yarra Valley 

Queensland 
Brisbane 
Brisbane 
Brisbane 
Brisbane 
Brisbane 
Brisbane 
Brisbane 
Brisbane 
Gold Coast 
Gold Coast 
Gold Coast 
Thursday Island 
Weipa 

South Australia 
Adelaide 

101.3 Adelaide 
92.9 Adelaide 

2NEW 105.3 Adelaide 
2JJJ 102.1 Port Augusta 
2SER 107.3 
2RVR 101.9 West Australia 

Perth 
Perth 

3GCR 104.7 
3ECB 98.1 
3WRB 97.4 
3YYR 100.3 
3BAY-FM 93.9 
3K-ROCK 95.5 
3- 96.5 
3ZZZ 92.3 
TIFM 101.1 
3KZFM 104.3 
3MMM 105.1 
31J1 107.5 
3RIM 97.9 
3NA 1043 
3RPP 98.7 
3- 88.6 
30NE 106.9 
3SUN 107.7 
3SCB 88.3 
3WAY 100.9 
3VYV 99.1 

4B105-FM 105.3 
4MMM 104.5 
4JJJ 107.7 
4MBS 103.7 
4QFM 106.9 
4101-FM 101.1 
4OUR-FM 91.5 
4ABC-FM 106.1 
4FM-91.7 91.7 
4SEA 90.9 
4KROQ 92.5 

107.7 
107.3 

5DN 102.3 
5KA 104.7 
5SSA 107.1 

Tasmania 
Hobart 
Hobart 

ACT 
Canberra 
Canberra 

Northern Territory 
Darwin 
Darwin 

Bowral 
Bowral 
Bowral 
Bowral 
Croolcwell 
Goulburn 
Goulburn 
Nowra North 
Nowra North 
Nowra North 
Nowra North 
Stanwell Park 
Stanwell Park 
Stanwell Park 
Stanwell Park 
Wollongong 
Wollongong 

Illawarra 
Illawarra 
llawarra 
Illawarra 

Wollongong 
Wollongong 
Wollongong 
Wollongong 

5JJJ 105.5 
5RN N/A 

6PMFM 92.9 
6JJJ 99.5 

717T 100.9 

7JJJ 92 9 

2JJJ 101.5 
2ABC 1023 

8JJJ 
8DDD 

Television 

ABVVN/56 
WIN/4 
CTC/62 
CBN/65 

ABWN/3 
SBS/32 
CTC/44 
CBN/47 

Ch30 
0133 
Ch.42 
Ch.45 
Ch33 
Ch.10 
Ch.64 
Ch.29 
Ch.32 
Ch.41 
Ch.44 
Ch.30 
Ch.33 
Ch.42 
Ch.45 
Ch.32 
0135 

103.3 
N/A 

H Mono 6C0k 
H Mono 
H Dual 6C0k 
H Dual 600k 

H Mono 2.5k 
H Dual 2.5k 
H Dual 2.5k 
H Dual 2.5k 
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50 aru125 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 'Radiu 
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. 

November 1941 
City-wrecking Bombs: The pos-

sibility of developing an atomic bomb 
which could destroy a city with a 
population of several millions has been 
hinted at by a Russian scientist. 
"In principle we can foresee an in-

crease in the demolition power of ex-
plosives by about 100%. The use of 
sub-atomic energy is a step in that direc-
tion. But difficulties in the use of this 
energy are so great today that I do not 
think that the atomic bomb will be used 
in this war - unless the war lasts a very 
long time." 

Electric Frequency Clocks: Electric fre-
quency clocks not only substitute one 
power for another - say, electrical for 
mechanical energy - but the time itself 
is controlled by the frequency of the 
power mains. 

But they will not work in those parts 
of Australia which still have direct cur-
rent supplies, such as many places in the 
city of Sydney, a few parts of the city of 
Melbourne, and some country centres. 

November 1966 
Microwaves Across The Nullarbor: 

The PMG has signed a contract for the 
installation of a 1500 mile microwave 
link across the Nullarbor Plain to link 
Western Australia with South Australia 
and the eastern states. The system will 
initially comprise two channels, each 
capable of carrying up to 600 telephone 
circuits or an each-way television replay. 

Traffic will be relayed at a frequency 
of 2000MHz through 61 repeater sta-
tions on 250 foot towers, at 25-mile in-
tervals along the route. Fifteen years 
ago, there were five telephone circuits 
between Perth and the eastern states; 

five years ago the number was 28. Since 
then an additional 30 have been added 
with a target total of about 120 circuits 
by the end of 1968. 
Stereo Broadcasts In Uk: In Britain, 

the BBC is undertaking a substantial 
development in stereophonic programs 
each day. 
The transmission will be on the pilot-

tone system, which is the established 
system in the US, Germany, France, 
Italy and Holland. The system is fully 
compatible, so that listeners with radios 
not equipped for stereo will hear the 
programs in the normal way. 
Colour TV Decision: The French 

SECAM III colour television system 
was finally adopted by more than 30 
countries, including France and the 
USSR, at a recent meeting in Oslo, Nor-
way. A French proposal that the SECAM 
IV system be adopted as the sole stand-
ard for the European broadcasting zone 
was seconded by the USSR. But the 
proposal was rejected by the two main 
promoters of the rival PAL system, the 
UK and the German Federal Republic, 
because they were too far advanced with 
the preparation of the PAL system, 
which would be used for the introduc-
tion of a colour televison service in 
August, 1967. 

EA CROSSWORD 
ACROSS 
1. Device for destructive disposal 

of documents. (8) 
4. Agents into electronic 

eavesdropping. (6) 
9. Exert a pulling force. (7) 

11. Data recorders. (7) 
12. Tape machine. (4) 
13. Computer failure. (5) 
14. Original shape of cathode ray 

generator. (4) 
17. Pertaining to element Rh. (6) 

SOLUTION FOR 
OCTOBER 
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18. Device that alters format of 
data. (7) 

21. Bolts of lightning. (7) 
23. Group of cells. ( 6) 
27. Spot on radar screen. (4) 
28. Page of information on a 

visual display. (5) 
29. Prime number. (4) 
32 . Emitted in rays. (7) 
33. Vulcanite. (7) 
34. Mode of broadcasting. (6) 
35 TV transmission. (8) 

DOWN 
1. Source of constant emf, 

the   cell. (8) 
2. Dynamic random access 

memory. (4) 
3. Begins use of computer at 

keyboard. ( 6) 
5. Summon. (4) 
6. Execessive workload. (7) 
7. Group of interlinked 

components. (6) 
8. Spacecraft with polar solar 

mission. (7) 
10. Huge Moon crater named after 

astronomer Brahe. (5) 

1 UI 
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• 19 11 20 

21 22 11111 23 24 11 
25 26 111 

29 
27111  28 1111 

30 31 11 
32 IUUIUU 33 

UUUI•34 
35 

15. Indicator light, 
the - lamp. (5) 

16. Principles of reasoning. (5) 
19. Mix of ceramic oxides 

of iron. (7) 
20. Information service on TV. (8) 
22. Twist the knob. (7) 

24. Branch of literature often with 
futuristic theme. (3-2) 

25. Terminates a mission. (6) 
26. A coulomb per second. (6) 
30. An electronic control (4) 
31. The - control varies the 

bass 

112 ELECTRONICS Australia, November 1991 



EA with Ell marketplace 
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 $30 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND UP TO THE 
NEAREST WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the tenth of the month two months prior to issue date. PAYMENT: 
Please enclose payment with your advertisement. Adress your letter to: THE ADVERTISING PRODUCTION MANAGER, ELECTRONICS 
AUSTRALIA, P.O. BOX 199, ALEXANDRIA NSW 2015 FAX: (02) 693 9997 

FOR SALE 

370 RADIO & TV VALVES:, inc. 
new 807's, mostly used but OK, $ 150 
the lot. AWA PA400Z Audio Mixer as 
new $ 100. 1960's Test gear AWA 
Voltohmyst with probes $ 40, Zenith 
Modulated osc $25, Lafayette Cap-Res 
Analyzer $25. All vgc with manuals. 
Townsend, 25 Princes Hwy, Ulladulla 
2539. Ph.: ( 044) 55 3719. 

AMIDON FERROMAGNETIC 
CORES: 
For LF/HFNHF/UHF applications. Send 
DL size SASE for data/price to RJ & US 
IMPORTS, BOX 431 KIAMA NSW 2533. 
Agencies at Geoff Wood Electronics, 
Albury. Assoc TV Service, Hobbart: 
Electronics Components, ACT: Truscott 
Electronics, Melbourne T.V. 

$1 15 OFF: The World's first MS-DOS 
Pocket PC. Australia's best price on 
ATARI Portfolio $380 inc. Tax Postage 
and Insurance. 80088 CPU, Video 
cassette size. Lowest prices on 
accessories. For more info, a 43¢ 
stamp to Don Mckenzie 29 Ellesmere 
Cres Tullamarine 3043 (03) 338 6286 

KIT REPAIRS 
electronic design service from 
conception to final artwork. 

Kits repaired from all magazines. 
Ring anytime 9am-9pm Mon-Sun. 

EEM Electronics 
10 Bouverie Place, Epping, Vic. 3076 

(03) 401 1393  

COMPUTERS 
AUSTRALIAN M ADE 
4 YR WARRANTY 

386sx-20Mhz. 1Mb Ram, 

40Mb HDD, Super VGA, 1FDD 

$1900 Incl. Tax 
ALL MODELS AVAILABLE 

ALSO 

NTSC/PAL (w)-RGB/VGA(our) CONVERTER 

MULTI MONITOR OUTPUT $1200 

c•c•I• DEALERS WANTED 
26 FULTON ST, OAKLEIGH STH, 3167 

Ph: (03)562 9900 Fax (03) 562 9615 

RADAR IMAGE CONVERTER 
TUBE: NEW- plus Surplus IC's, 
Transistors, Diodes etc, Also Valves, 
W.W. resistors and sundries. Send 
S.A.S.E. for detailed list to Maitland 
Enterprises, 115 Princess St, Morpeth 
NSW 2321 or Ph: (049) 333 422 

WEATHER FAX PROGRAMS: For 
IBM XT/AT's *— Rf1/4DFAX2' is a high 
resolution, shortwave weather fax, 
morse & RTTY receiving program. 
Needs CGA, SSBhf radio & RADFAX 
decoder. Also RF2HERC', RF2EGA' 
& ' RF2VGA', same as RADFAX2 but 
suitable for Hercules, EGA & VGA 
cards respectively, $35.*** 'SATFAX' 
is a NOAA, Meteor & GMS weather 
satellite picture receiving program. 
Uses EGA or or VGA modes. Needs 
EGA or VGA colour monitor and card, 
+ 'WEATHER FAX' PC card, $45.*** 
All programs are on 5.25 OR 3.5' 
disks (state which) + documentation, 
add $3 postage. ONLY from 
M.Delahunty, 42 Villiers St, New Farm 
4005, OLD. Ph (07) 3582785. 

VALVES: Large stock of as new 
valves, all types, bargain prices. 
Send S.A.E. for price list or phone. 
10% discount on 5 cr more. 
Photon Electronics 1 Sandstone Place 
Marimon 6020 (09) 448 0 861 

FIX-A- KIT 
KIT REPAIR AND CONSTRUCTION 

3 months warra illy on repairs 
12 months warranty on construction. 

technical assistance. 

_YCAL ELECTRONICS 
Design, Manufacture, repair of electronic equipment 

(02) 633 5457 

SELL THREE VERY OLD RADIOS: 
Comm. rec, old valves, x-mitter valves, 
books, manuals, parts, etc. all things 
old stuff. ( 07) 356 6052 

T.V.YOKE EXCHANGE:Prompt 
service. Refer transformer rewinds this 
page. 
Phone (065) 761 291-Fax(065) 761 003 

SCANNERS: top quality Uniden, factory 
authorised dealer. Range from $210.05 for 
50XL, covers 10, 6, 2 70cm, 10 memories, 
ideal for amateur, to $475,52 for 200XLT, 
200h, covers all major bands, including 8(X)-
900 mHz. Also the cheapest prices on antenna 
$40.13. Post and Pack $ 10 under $250. Cash, 
Cheque and Credit card accepted. TopC,om 
Radio Communication, P.O. Box 336, 
Greensboro, VIC, 3088. P'n:(03) 8839535. 

11'11S info Pn LTD I 
Established 1933 

IS THE ONLY COMPANY WHICH 
MANUFACTURES Re SELLS EVERY PCB 

Re FRONT PANEL 
published in EA Re Silicon Chip. 
651 Forest Road, Bexley 2207 

AUSTRALIA 
RING (02) 587 3491 FOR INSTANT PRICES. • 

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,Singleton, NSW 

2330.Ph: (065) 761291 Fax: (065) 761003 

MACSERN I( ' I - save on quality test inseurnentspreloved this month 

TEK 7704A Oscilloscope 200MHz with 7B80/85 (400MHz) $2,750, other 7000 systems 7633, 7834, 

7904, modules also Amitsu voice band analyser $6500 

H.P. 864013 RF Sig. GEN.AM/FM synth TO512MHz. $4,250. 

Spectrum analysers HP.141T, TEK 7L18,492P HP.5180A wavefonn Rec. 

HP334A N&D Analyser HP 3490A 51/2DMM • Wavetek & Wiltron Sealr network analysers • HP 

608D Sic Cen to 480MHz $265 

Our new mailing list is being prepared to register for price lists and specials please send bus. card or 

company letter26 Fulton Street South Oaldeigh Vic 3167 • Phone: (03) 562 9500 Fax: (03) 562 9615 



UNUSUAL BOOKS: Fireworks, 
Locksmithing, Radar Invisibilty, 
Surveillance, Unusual chemistry and 
more. Send SASE for catalogue to: 
VECTOR PRESS, Dept. E, PO Box 434 
Brighton SA 5048 

WANTED 

WANTED: any old microphones made 
before 1960: for collector in Perth. John 
(09) 279 1234. 85 Parker St Bassendean 
6054 WA 

MOTHERBOARDS 
• 39SSX-26/%4-tz 9369 • 486SX-2%1MS/399 • 358DX-40MHz $779 
• 483)X-33MHz $13811 • S1A4M par Nitg $85 • as HD dérs $15 

lax Inc, 8/C, WC, VISA, p+p 910 road 
ACCESS AFTERHOURS 

284A Cambridge St., Wembley. 6014. W.A. 
phone (09) 3837781 fax (09) 3872113 

RE- INKING MACHINES 
SAVE OR MAKE MONEY BY RE-INKING PRINTER 
RIBBONS. ELECTRIC MACHINES COMPLETE WITH 

ADAPTERS FOR MOST CATRIDGES $325. 
DEALERS ENQUIRIES WELCOME. 

Ribbon Recycles (Vic) (03) 862 1864 
6 CHurch St HAwthorn 

IMPROVED SERIAL I/O 
INTERFACE FOR PC'S 
Now available as a Pre-built and Tested 

module. THIS IS NOT A KIT. Re-designed 
artwork and professionally constructed on a 
board only measuring 3x5 inches (75x125nun). 
Comes complete with data, software and as a 
introductory offer till 31/12/1991, you get a 

1.8 metre or 3 metre RS232 cable FREE.  
$149.95 Discounts available on quantity. 

Send cheque / M.O. to Victor Nowech 

P.O. Box 612, BRIGHTON, 5048, S.A. 
FAX (08) 377-1816 P.S. (08) 378-3758 

Old Reprinted Electrical Books 
Build a 40,000 Volt Induction Coil $9 
Electrical Designs (1901) $19 
Short Wave Radio Manual (1930)  $23 
Shortwave Radio Quiz Book ( 1938) ........$9 
High Power Wireless 
Equipment (1911)  $16 
High Frequency Apparatus (1916)  $19 
Build Short Wave Receivers ( 1932) .. $13 
Vision By Radio (1925)  $16 
1936 Radio Data Book $12 
How to Become a Radio 
Amateur (1930) $6 
All About Aerials $5 
Television (1938)  $5 
Shortwave Coil Data Book (1937)  $5 
1928 Radio Trouble-Shooting  $24 
Neon Signs (1935) $21 
101 Short Wave Hook-Ups (1935) $14 
Vacuum Tubes in Wirless's $21 
Construction of Induction Coil $21 
Tesla: Man Out of 
Time (biography) $22 
Tesla Said, articles by Tesla 292pp $74 
My Inventions by 
Nikola Tesla Illpp $27 
Dr. Nikola Tesla - 
Complete Patents $93 
Colorado Springs Notes 
1899-1900 $133 
Tesla Coil Secrets  $13 

Allow 15 weeks for delivery of some items., 
Payment can be made by cheque made out to 
Plough Book Sales, P.O. Box 14, Belmont, 

Vic 3216, Phone (052) 66 1262 

Amateur 
Radio News 
US amateurs 
lose 220-222MHz 
US amateur magazine 73 reports that 

in late August, American amateurs lost a 
2MHz slice of their 1-1/4m VHF band — 
from 220MI-Iz to 222MHz. The lost seg-
ment has apparently been re-allocated to 
the Private Land Mobile Service, and di-
vided into 400 channels 5kHz wide, 
which will be used as 200 duplex chan-
nel pairs. The US Government is reserv-
ing 10 of these for its own use, while the 
courier company UPS is expected to gain 
many of the rest. 
According to 73, the remaining 3MHz 

segment of the band is likely to be quite 
crowded, with weak-signal EME and 
narrow-band modes competing with 
novices and others using FM repeaters. 
Hopefully this action in the USA will 

not be used as a precedent by Australia's 
DoTC, to whittle away at our own less 
than crowded 70cm band. 

DoTC shuts down 
ATV repeaters 
Oxley region in NSW has apparently 

been advised by DoTC that its ATV re-
peater VK2RPM will have to cease oper-
ation this month (November), in favour 
of UHF TV broadcasting. According to a 
recent NSW Division broadcast, New-
castle region has also been advised that 
its ATV repeater is due to go shortly too 
— possibly before the end of the year. 
The writing seems to be on the wall, for 
many of Australian amateur radio's UHF 
ATV resources. 

Higher power 
for 2m pagers 
The same NSW Division broadcast 

also advised that a power increase from 
500W to lkW has been authorised for 
paging transmitters in the 148-149W-1z 
band. These have already been causing 
problems for amateurs using repeaters 
near the top end of the 2m band, so the 
problems seem likely to increase... 

Ray Tyson 
honoured by WICEN 
At its recent annual general meeting 

WICEN, the Wireless Institute's civil 
emergency network, awarded honorary 
life membership to Ray Tyson — former 
head of the NSW Police Rescue Squad, 
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and Patron/Training Officer of the Vol-
unteer Rescue Association. The award 
was both to recognise Mr Tyson's assis-
tance to WICEN in gaining its accredita-
tion under the new emergency services 
regulations, and also for his almost 50 
years of rescue work. 

DSE donates 23cm 
antennas to VK2RWI 
Tim Mills, VIC2ZTM, reports in the 

latest edition of Amateur Radio to reach 
our office that Dick Smith Electronics 
has made a further very welcome dona-
tion to the NSW Division. 
A couple of years ago, the firm do-

nated equipment to allow the Division's 
station VIC2RWI to operate on the 23cm 
band. Now DSE has followed up with a 
pair of high-gain vertical antennas for 
the same band, to provide improved cov-
erage. It's great to see that the firm is 
continuing in its active support for ama-
teur radio. 

Amalgamation 
preferences... 
In recent months the ' letters' pages of 

Amateur Radio have again been taken up 
with the hoary old question of whether or 
not the WIA should ' amalgamate' its 
magazine with a commercial publication 
— in this case Amateur Radio Action — 
in order to reduce costs. One recent let-
ter, from Harry Atkinson VK6WZ of 
Mount Lawley in WA, really made us 
chuckle. He began: 
Amalgamate with (translation: "be 

swallowed by") ARA? Not 'My Fair 
Lady' likely! I'd sooner see us amalga-
mate with 'Women's Weekly'! 

After listing his objections to a link 
with ARA, he went on to remind readers 
of an earlier version of the debate: 
What became of the rumour that we 

were negotiating with `Electronics 
Australia' ? If we must join forces with 
someone, let it be that magazine. It has 
always had a sympathetic attitude to-
wards our hobby... 

Ironically, there was an advertisement 
for Amateur Radio Action on the page 
immediately following Mr Atkinson's 
letter! I guess we should be flattered, 
though: at least one WIA member rates 
EA as being somewhere above Amateur 
Radio Action, and perhaps on a par with 
Women's Weekly! • 
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Electronics Australia's 
PLUG-IN MEMORY 
CARDS: WILL THEY 

REPLACE HARD DISKS? 

H-P'S LATEST BENCH 
SUPPLY REVIEWED 

NEW POWER SUPPLIES 
AND CONVERTERS 
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YOKOGAWA'S DL1200A FOUR-CHANNEL 100FAIII DIGITAL SCOPE 
AND MATCHING ARBITRARY FUNCTION GENERATORS 



NEWS HIGHLIGHTS 
AUST BREAKTHROUGH ON 
COMPACT FLUORO PF 

Australian electronics engineer David 
Whitby, working with Victorian firm 
Electronic Ballasts, has developed a new 
type of low cost electronic ballast circuit 
which is claimed effectively to solve the 
high harmonics/poor power factor prob-
lem associated with compact fluorescent 
lamps, while not incurring a penalty in 
terms of reduced efficiency. 
Early versions of the new 

`LECEROLITE' ballast have been tested 
by the Richmond testing laboratories of 
the SECV, in conjunction with standard 
CF lamps, and gave power factor figures 
of 0.8 — much higher than most standard 
CF lamp and ballast combinations, which 
were all below 0.55 and generally below 
0.5. At the same time, the LECIROLITE 
combinations also gave a measured ef-
ficiency of 62 lumens per watt, sig-
nificantly higher than that of standard 
combinations (which typically gave 
figures between 43 and 58 lumens/watt). 
The current-harmonic levels achieved 

with the new ballast are apparently well 
below the maximum levels specified in 
the proposed Interim Australian Standard, 
and it is claimed to meet the stringent 
limits of AS3168 — which European 
manufacturers recently claimed to set 
`unachievably' low harmonic levels. 
Despite this the ballast is claimed to in-
volve a 'relatively small increment' in 
lamp manufacturing costs. 

Electronic Ballasts is setting up a new 
factory in Bayswater, Victoria, to 
manufacture the new ballast. This was ex-
pected to be in production by late October 
1991. Negotiations are apparently also 
taking place with overseas manufacturers 
seeking to license the technology, for 
which international patents have been ap-
plied. 

BRISBANE 
ELECTRONICS EXPO 
Queenslanders will have the oppor-

tunity to see the latest in consumer 
electronics and music products this month 
when the B105 Electronics and Music 
Expo opens at the RNA Showgrounds, 
Brisbane. 
The Show is the biggest event of its 

kind in Queensland and will feature the 

latest developments in hi-fi, video and 
television, musical equipment, keyboards, 
recording and sound reinforcement gear, 
car stereo and personal computers. Ac-
cording to the organiser Mr Rob Wood-
land, visitors will be able to see, hear and 
compare new release products from 
Australia and overseas. 

BREAKTHROUGH BY 
AUST CODEC TEAM 

After a little over 12 months intensive 
research, the Universal Video Codee 
project team has made a breakthrough in 
integrated Video Communications — a 
dramatic reduction of the bit rate penalty 
paid when separating video signals into 
layers. 
The project team, with representatives 

from Siemens, Monash, Telecom and the 
Australian Defence Force Academy, is 
developing a multi-service communica-
tions system which will enable the use of 
a single screen for a variety of image ser-
vices — such as colour facsimile, 
television, video conferencing, 
videophones and digital high definition 
television. 
Support for the project has been 

provided by a Communications Generic 
Technology grant from the Industry Re-
search and Development Board. 
According to Mr Phillip Stevens, a 

Siemens' member of the project team: 

The B105 Electronics and Music Expo 
will be from Friday 8th November to 
Sunday 10th November at the Exhibition 
Building, RNA Showgrounds, Brisbane. 
Admission is $5. 
For more information, ring Rob Wood-

land at Queensland Exhibition Services 
on (07) 345 8800. 

"This will put an end to the perennial 
chicken and egg problem. For instance, if 
service providers wanted to broadcast in 
3-D television, they would find it difficult 
to attract advertising revenue to their new 
service, because there are no customers 
who could pick up the service on their 
televisions. However, no one would want 
to buy a 3-D television as long as no ser-
vice provider broadcasts this service. The 
system currently under development by 
our project group will put an end to these 
problems." 
While conducting research in this area, 

the project team discovered a bit rate (in-
formation rate) penalty that had to be paid 
when separating video signals into layers. 
Layering of the video signals is an in-
tegral part of the multi-service video sys-
tem. The team found that in doing the 
layering, a lot of extra information needs 
to be sent across the network. In fact, 
there had been a penalty of up to 50% 
paid in the amount of information to be 
sent; the team has developed a method to 
reduce this to less than 10%. 
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CSIRO, QLD GOVT 
LAUNCH ON-LINE 
SUPERCOMPUTING SERVICE 
A new joint venture between the 

CSTRO and the Queensland government 
has been set up to provide on-line super-
computing facilities to industry, research 
and commerce around Australia. 
Named Queensland Supercomputing 

Laboratories (QSL), the facility is based 
on a Convex supercomputer system 
which will be housed at the Queensland 
Centre for Advanced Technologies 
(QCAT), currently being built in Pinjarra 
Hills to the west of Brisbane. The system 
has multiple CPUs and provides high per-
formance scalar and vector processing, 
combined with very high system 
bandwidth to give massive system 
throughput. It runs under the Posix-com-
pliant UNIX operating system, and the 
systems software includes advanced com-
pilers and other utilities. Also mounted 
are a range of data analysis and simula-
tion packages, to suit users in many areas 
of research and industry. Users will be 
able to access the system via high-speed 
modems and data links, over landlines, 
optical fibres and satellite links. 
At the recent Sydney launching of the 

facility, QCAT Director Dr Bruce Hobbs 
noted that Australian industry still lagged 
behind much of the developed world, in 
its use of supercomputing. He believes 
that the establishment of QSL will help 
remedy this, both by providing industry 
with access to true supercomputing 
facilities at a reasonable price (typically 
below $900/hour), and by its philosophy 
of promoting the ` supercomputing 
mindset'. 
However Dr Hobbs also commented 

that a major hurdle to firms and organisa-
tions using the facility effectively is 
Australia's current paucity of high 
bandwidth communications links. " In-
adequate communications bandwidth is 
the real reason why Australia is a third-
world country", he claimed. 

NORTH AMERICAN 
MARKETING GROUP 
A group of executives formerly with 

AUSTRADE have formed the NORAM 
Group, a North American marketing net-
work with offices strategically located in 
San Francisco, New York, Chicago and 
Miami. The network is positioned to as-
sist Australian and New Zealand firms 
wishing to enter the diverse and complex 
North American markets, and can provide 
in-depth services for market entry and 
development, along with continuous post-

SCIENTIFIC-ATLANTA 
ANTENNA FOR TVNZ 

Scientific-Atlanta Australia has been 
awarded a $1.25 million ($NZ1.65 mil-
lion) contract for the supply and installa-
tion of an INTELSAT `Standard B' earth 
station to streamline incoming and outgo-
ing satellite broadcasting signals for 
Television New Zealand (TVNZ). The 
11m diameter antenna with video uplink 
and receive electronics is currently being 
installed on top of the TVNZ architectural 
award winning building in Auckland. 
The electronics include the new Scien-

launch support. The business and market-
ing professionals in the network have ex-
tensive experience in both the private and 
public sectors, working with the 
Australian Trade Commission and 
Australian firms, both in Australia and the 
USA. The network offers services for 
consumer, industrial/technical and com-
mercial sectors. Fees are significantly 
below comparable government and 
private export/international facilitation 
services. 

Further information is available from 
Philip Dodge of 1CDP Group Internation-

tific-Atlanta inclined orbit tracking sys-
tem, to enable TVNZ to operate with the 
inclined satellite at orbital position 177°E. 
Because TVNZ required the antenna to 

be operational in an exceptionally short 
time frame, Scientific-Atlanta was able to 
manufacture and ship the antenna from 
the USA within 21 days of contract 
award. The electronics, racking, wiring 
and testing were completed even faster 
and the electronics shipped just 19 days 
after order placement. The normal time 
scale from placement of order to commis-
sioning of INTELSAT B station is six to 
nine months. 

al, PO Box 147, Novato CA 94948; phone 
(415) 897 0034, fax (415) 897 0162. 

AUST DEVELOPED 
VEHICLE TRACKER 
The need to track the movement of 

vehicles or marine vessels in real time has 
been high on the priorities of security and 
transport companies, police, search and 
rescue operators for many years. Previous 
technology has been severely hampered 
by limited range, the need for ground-
based tracking stations and excessive cost 
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NEWS HIGHLIGHTS 
penalties. Now Australian software 
developer, CEANET, has announced the 
release of a Vehicle Tracking System 
(VTS) called V-TRACK, which performs 
real time tracking of one or more 
vehicles. It is also suitable tracking 
marine vessels. 
Developed by CEANET in its Perth of-

fice, V-TRACK is a fully integrated VTS 
system using GPS (Global Positioning 
System), specialised PC software and 
either a cellular telephone or radio com-
munications. 
By selecting one menu option on a per-

sonal computer located at the office or 
base, any vehicle/vessel on the system 
may be tracked in real time. The moving 
vehicle is displayed on the PC monitor as 
a moving symbol on the map displaying 
street centrelines. Maps of all major 
Australian cities and towns are available. 
If no maps are available, you can make 
your own map using a special option. 

If a vehicle already has a suitable cel-
lular telephone or radio, a complete V-
TRACK system excluding the PC, could 
cost less than $7000 installed. The system 
is ideal for security services, mining, 
courier companies and other companies 
needing fleet management. 
The system comprises four com-

ponents: an antenna, a box containing in-
struments (located in the vehicle), 
computer software and either a cellular 
telephone or a UHF/VHF/HF radio. 
V-TRACK is available to interested 

distributors from CEANET's offices in 
Sydney, Melbourne, Brisbane and Perth. 

NASA ACCEPTS OZ 
SPACE TELESCOPE 

Australia's Endeavour space telescope 
is to receive its first images on board a 
United States shuttle in January 1992, fol-
lowing its acceptance by NASA for the 
flight. In a joint announcement, the Mini-
ster for Industry, Technology and Com-
merce, Senator John Button, and the 
Minister for Science and Technology, Mr 
Ross Free, said the Government funded 
Endeavour project is one of a number of 
initiatives under a revitalised National 
Space Program. 

Built by Auspace Ltd of Canberra, in 
collaboration with other Australian com-
panies, Endeavour is Australia's first in-
digenous space payload for more than 
two decades. The Government has fully 
funded Endeavour through the Australian 
Space Office in the Department of In-
dustry, Technology and Commerce. 
"Australian engineers and tech-

nologists have designed and made an 

ultraviolet radio telescope to the rigorous 
quality and performance standards 
demanded by the US National 
Aeronautics and Space Administration," 
Mr Free said. 
"Endeavour is designed to survive 

shuttle-launch forces and to operate fault-
lessly in the harsh environment of space. 
Its photon-counting array is designed and 
built as a 'space qualified' device and for 
subsequent use in larger, free-flying space 
telescopes." 

AWADI WINS ATC 
ORDER FOR VIETNAM 
Hanoi International airport in Vietnam 

has chosen an advanced Australian air 
traffic control system, in a breakthrough 
deal with AWA Defence Industries 
(AWADI). Although such systems have 
already been delivered to the Australian 
government and are functioning success-
fully, it is the first time that an Australian 
firm has designed an entire air traffic con-
trol system to the specific requirements of 
another government and successfully ex-
ported it. 
"Many people don't think we have this 

capability in Australia", comments Ron 
Gosbe,e, General Manager of AWADI's 
Aerospace Systems Division, "but in fact 
we are world leaders in the technology." 
The contract, initially worth some $4.5 

million to AWADI, comes soon after 
AWADI launched an export sales drive 
for its air traffic control equipment, based 
on the company's fully integrated com-
munications system AWANET. 
Says Gosbee: "We won against top-

class International competition. Our sys-
tem was elected for the Vietnamese 
authorities by the International Civil 
Aviation Organisation — a United Na-

tions body with the very strictest stand-
ards. They chose it as the most cost effec-
tive solution which best met the technical 
specifications. 

RAMTRON INTRODUCES 
16K FERROELECTRIC RAM 
Ramtron International Corporation has 

announced a 16K-bit nonvolatile fer-
roelectric random access memory 
(FRAM) the FMx 1408. Organised as 2K 
x 8 bits, the FMx 1408 is the second 
member of Ramtron's FRAM product 
family. The FMx 1408 is manufactured 
using a 1.5-micron silicon gate CMOS 
technology with integrated ferroelectric 
storage cells. 
Ramtron's FRAM products are the first 

semiconductor memories to combine the 
read/write performance and unlimited en-
durance of DRAMs with the non-
volatility, or ability to retain data without 
power, of magnetic memory. 
"There is growing customer interest 

worldwide in FRAM products for ap-
plications ranging from critical data 
storage in computers and communica-
tions systems to video games and other 
high-volume consumer electronic 
products," explains Richard Horton, 
Ramtron's president. "Ramtron's expand-
ing FRAM memory product family offers 
fast, symmetrical read/write performance 
with unlimited endurance, low power, and 
nonvolatility in a single product. These 
combined features make the FRAM an 
ideal memory for consolidating functions 
traditionally performed separately by 
semiconductor RAM and ROM, or mag-
netic memory." 
The high dielectric constant and spon-

taneous polarisation characteristics of the 
ferroelectric cells developed by Rarntron 

NEWS BRIEFS 
• CIMA Electronics is holding a 'Digital Signal Processing Workshop' at Oakley, 

Victoria from 13th-15th November, 1991. Enquiries: phone (03) 568 1699. 
CIMA recently moved to new premises at 51 Chapman Street, North Blackburn 
3130. 
Mr Mark Gribble has been appointed TDKs Commercial Sales Manager for its 
newly formed sales division. 
Former QANTAS executive Peter Barnes has joined the global airline telecom-
munications organisation SITA to advise on strategic development within the 
Asia Pacific region. 
Webster Computer Corporation has appointed Craig Philp as Queensland 
Branch Manager. Craig was formerly Engineering Manager for Webster. 
Arnold Toynbee has been promoted by Hypertec to the position of its 
Australian General Manager, having previously been its Dealer Manager and 
National Sales Manager. 
Phoenix Components of Brookvale is now a NSW distributor of Utllux's 
electronic connector products. 
SMCBA, the Surface Mount and Circuit Board Association, has appointed 
Dianne Hunt as Executive Officer to develop the Association's programs and 
services for the Australian electronics industry. 
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allow the FMx 1408 to operate in two 
modes — dynamic and nonvolatile. Non-
volatile applications that require un-
limited read/write endurance can use the 
dynamic mode of operation with a mode 
conversion cycle to nonvolatile mode 
during power down or power loss. 

Applications plat are not memory cycle 
intensive (< 10° read/write cycles) can 
continuously operate the product in non-
volatile mode and eliminate the need for 
refresh and mode conversion. 
Ramtron's FRAM products are 

produced at the company's Class 1 sub-
micron six-inch wafer fabrication facility 
in Colorado Springs, and the facility of 
Ramtron's licensed manufacturing 
partner, Seiko Epson Corporation in 
Fujimi, Japan. 

MORE JAPANESE FIRMS 
SIGN UP FOR DCC 
Four Japanese manufacturers of radio 

hardware — Yamaha, Sharp, Tandy and 
Sanyo — have entered into preliminary 
agreements pertaining to Digital Compact 
Cassette (DCC) licences with Philips 
Electronics. Tape-duplication companies 
Sonopress and CINRAM have also 
recently signed on with Philips. 

This announcement was made by Wim 
Widens, managing director of Philips 
Audio, at a DCC press conference in Ber-
lin, where many representatives of audio 
hardware companies and the music in-
dustry expressed their support for DCC, 
the Digital Compact Cassette. 
Wielens said that constructive negotia-

tions on licenses are taking place with the 
record companies EMI, BMG and 
Warner. PolyGram, the third largest 
record company in the world, gave its 
support to DCC earlier. 
Wielens also said that 27 other par-

ties have expressed interest in DCC 
specifications and have signed con-
fidentiality agreements in this context. 
He concluded by stating that DCC, 
taking the broad support by hardware 
and software companies into account, 
is now set to become a world stand-
ard. 
The DCC system, which offers digital 

sound quality, was initially developed by 
Philips together with Matsushita. Some 
music companies have also contributed to 
the final definition. The DCC tapedeck 
features a new type of head, developed by 
Philips and the American company 
Seagate. 
DCC is backwards compatible, which 

means that not only new digital cassettes 
but existing analog cassettes as well can 
be played back on the DCC tapede,cks. 

Professor Pak Chu showing a twin core fibre section manufactured by University 
of NSW which is one of the new fibre types to be developed Into muiticore fibre 
devices under a $1.2 million GIRD grant recently awarded to a team consisting 
of members from UNSW, ANU and Siemens OF7"C. 

CCD SENSORS FOR 
BROADCAST TV 
Toshiba Corporation has developed two 

CCD (charge-coupled device) area image 
sensors that use a newly developed micro 
lens to improve performance. The new 
CCD's achieve 1.4 times the sensitivity of 
previous models, and are expected to be 
used for NTSC (TCD5120AC) and PAL 
(TCD5130AC) TV broadcasting cameras. 

In the 400,000 pixel devices there are 
800 horizontal rows, each containing 500 
sensors. In a conventional CCD each row 
of sensors is covered by a single micro 
lens. While offering high image quality, 
the linear shape of the lens prevents part 
of the incident light in the vertical axis 
from being directed to the photodiode. 
Engineers have taken full advantage of 
the company's integrated capabilities in 
microprocessing technology to form in-
dividual 'island-shaped' micro lenses on 
each of the 400,000 image sensor ele-
ments in the new CCDs. This newly 
developed lens system achieves a marked 
increase in the light-gathering ratio. 
The new devices also incorporate high-

ly regarded features of conventional 
devices:, 

(1) S' (Surface Shield Sensor) struc-
ture: In this structure, dark noise caused 
by generation of electrons on the surface 
of the photodiode is suppressed by a p+ 
layer covering the surface, so achieving a 
high S/N ratio. 

(2) Optimised design of the light shield 
layer To control the direct entrance of 

light into the transfer section, the com-
pany has optimised the design of the light 
shield layer. This reduces the generation 
of smear, which appears in pictures as 
white linear noise. 

AUST LASER 
INDUSTRY 'LAGS' 
Australian research in lasers has 

reached a high level of activity, but the 
manufacture of lasers and laser-based 
equipment is generally not as highly 
developed. These are the major findings 
of a report on the Australian laser industry 
and research published by the Common-
wealth Dept of Industry, Technology and 
Commerce. 
Lasers Australia 1991 identifies several 

impediments to the growth of laser 
manufacturing and research, and recom-
mends the establishment of a laser in-
dustry association to overcome 
impediments and promote growth. 
A few Australian companies manufac-

ture lasers in small quantities, mainly for 
niche markets or for incorporation into 
their laser equipment. Most ' laser 
companies' do not produce lasers as such 
but rather import lasers and build them 
into value-added equipment. These com-
panies perform a high level of research 
and development and export a high per-
centage of their output. 

Further information and copies of the 
report can be obtained from Leo Wood, 
Exploitable Science and Technology Sec-
tion, phone (06) 276 1233. • 
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NEW PRODUCTS 
Automatic ID display 

Identification of portable and mobile 
2-way radios is simple with the SIGTEC 
A1458/20 Automatic Number Iden-
tification decoder/display unit. 

When used together with mobiles and 
portables fitted with AM encoders, the 
system provides the operator with the 
means to identify nuisance callers, curb 
excessive talkers and record job statistics. 
The A1458/20 features: queueing of 

up to 10 calls, status and alarm indica-
tion and the ability to log all calls to a 
printer or computer. 
For more information circle 241 on 

the reader service coupon or contact Sig-
nalling Technology, 107 Seaford Road, 
Seaford 3198; phone (03) 786 0077. 

Thermocouple meter 
The Summit DT012 Digital Ther-

mometer is supplied complete with carry 
case, battery, basic thermocouple probe 
and instructions. A wide range of inter-
changeable probes is available for air, 
surface and liquid measurements, and 
the carry case features a fold-back cover 
which converts the case to a tilt stand. 
The high contrast 12.7mm LCD indi-

cates the measured temperature in °C, 
and gives a visual warning when the bat-
tery needs replacement. The measuring 
range of -40°C to 650°C makes the in-
strument suitable for many applications 
such as testing ovens, grills, fryers, 
process ovens, dryers, measuring stack 
temperatures and other industrial ap-
plications. 
The DT012 is available in two models 

to suit the thermocouple types K and J. 
For more information circle 243 on 

the reader service coupon or contact 

Amalgamated Instrument, 5/28 Leighton 
Place, Hornsby 2077; phone (02) 476 
2244. 

Digital meter has 
large display 
The BVM-35 voltmeter is a high 

quality instrument with 130mm high 
digits, designed to be viewed over a dis-
tance of up to 50 metres. This allows a 
plant operator to monitor various 
process variables, in order to maintain 
correct system performance. 

Input to the instrument may be in the 
form of voltage or current, either AC or 
DC. The unit may be user configured, as 
all ranging is performed by onboard 
switches. The flexible input and scaling 
facilities allows easy connection to 
process-generated signals, i.e., 4-20mA, 
tach-generators, shunts, current trans-
formers, etc. The case is constructed 
using an attractive aluminium extrusion 
providing a rugged and durable in-
dustrial enclosure. 
The unit can be used to display flow, 

temperature, pressure, weight, speed, 
amps, volts, ratios or thickness parameters. 
For more information circle 244 on 

the reader service coupon or contact Ap-
plied Electro Systems, PO Box 319, 
Woodridge 4114; phone (61 7) 208 
6911. 

Rugged digital multimeters 
Dick Smith Electronics has released 

its new range of high quality digitor 
multimeters. The new multimeters are 

built to survive professional use under 
the harshest conditions. A high impact 
Valox case protects the multimeter from 
fire, oil, most solvents, and accidental 
falls, and '0' ring seals on every joint 
protect it from dust and liquids. 
The best possible input protection is 

provided with both fuse and transient 
voltage filters. 
For added safety, the meter will give a 

loud 'beep' should it come into contact 
with a dangerous voltage. 
The Digitor range includes a true 

RMS digital multimeter with analog 
tone (Q-1586), $215), a 29 range digital 
(Q-1584, $ 179), an auto-ranging digital 
with manual range override (Q-1582, 
$149), and a pencil-style digital with a 
data hold button (Q-1580 $ 149) 
designed specially for electricians and 
servicemen. 
For more information circle 242 on 

the reader service coupon or contact 
Dick Smith Electronics, PO Box 321, 
North Ryde 2113; phone (02) 888 3200. 

PCB production aids 
A squeeze-type flux dispenser and a 

solvent applicator with brush are two 
new production aids from Scope Lab-
oratories in Melbourne. 
The 60m1 flux dispenser Model FD-3 

comes with three capillary tubes 
(measuring 0.25, 0.50 and 1.37mm, to 
allow the user to meter fluxes of dif-
ferent viscosities. A nylon brist-led 
applicator/cleaner brush is fitted to 
the model SD74 solvent dispenser. 
Finger pressure on the 60m1 bottle 
controls solvent flow rate. 
For more information circle 250 on 

the reader service coupon or contact 
Scope Laboratories, PO Box 63 Niddle 
3042; phone (03) 338 1566. 

UHF diplexer, 
masthead amps 
IKUSI products from Spain, now 

available in Australia, include 
specialised low-loss diplexers for VHF 
& UHF combining of various antennas. 
These devices are the IKS V-U, which is 
a basic low loss VHF/UHF diplexer, and 
the IKS V-U P/C which is a user selec-
table power passing diplexer. 
The P/C model allows power to be 

passed to existing VHF or new UHF 
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amplifiers, being installed before or 
above the diplexer. The user can select 
the path to where the power is required, or 
allow power to be passed to both VHF 
and UHF inputs when operating two 
mastheads. 
Also available is a 27dB VHF/UHF 

Masthead Amplifier, in both DC and AC 
formats, which can be powered straight 
up the coaxial cable. This incorporates a 
very effective FM bandstop filter, and 
separate switches to switch on and off 
the separate VHF and UHF amplifiers 
built within. 
Another range of IKUSI products is 

the SZ-5 series single-channel amplifiers 
and downconverters. With the single-
channel amplifiers, one can totally con-
trol the gain and output of every 
incoming channel configured on the sys-
tem. The SCA series devices have an 
average gain of 55dB (+2dB) and are 
highly selective. 
For more information circle 246 on 

the reader service coupon or contact 
MMT Australia, 7 Amsted Road, Bays-
water 3153; phone (03) 720 8000. 

0.5mm ZIF connectors 

Elco Corporation claims to have re-
leased the smallest range of ZIF type 
FPC connectors in the world. The 
Metricon series 6210 connectors, only 
2mm high and with a pitch of 0.5mm, 
are ideal for very small electronic dev-
ices such as pocket telephones. 
They are also well suited for use in 

high temperature environments. The 
6210 has a single in-line contact and is 
supplied in embossed tape for surface 
mounting. The connectors come in 6-30 
contact configurations, with 0.5mm con-
tact spacing. Contact rating is lA maxi-
mum, with a 50V maximum voltage. 
They have a minimum dielectric 
withstanding voltage of 500V RMS. The 
contact material is tin-lead over copper, 
while the insulator is of nylon 46, 
UL94V-0. The slider material is glass-
filled PPS, UL94V-0. 
For more information circle 247 on 

the reader service coupon or contact M. 
Rutty, 1/38 Leighton Place, Hornsby 
2077; phone (02) 476 4066. 

"I don't siant 

feel so defenceless 

si hen I'm  out 

alone 

-rd like to ILO 
hot there's in. l'ourf Poole - ramEA, Intrusion 

BeSafe Alarm 

-I need a dOOF Or 

nitwit,* intrusion alarm 
that affordable." 

Eveready security products 

Rising crime levels in Australia and an 
increase in deaths resulting from fire 
provide much of the impetus behind the 
launch of Eveready's 'BeSafe' range of 
security and safety products. 

The range includes a smoke alarm, 
fire blanket, portable light, intrusion 
alarm and a hand-held personal alarm. 
With the exception of the fire blanket, 

all of the BeSafe products are battery-
operated. The Smoke Alarm has two in-
built safety features to ensure prompt 
replacement of batteries and carries a 
five year limited warranty. 
The BeSafe Intrusion Alarm, designed 

for use on doors and windows, is ac-
tivated by vibration and emits a loud 
beep until turned off. 
The BeSafe Personal Alarm is 

designed to fit into the hand, purse or 

MAKE ALL THE 
RIGHT MOVES 

WITH 

RAE 
Lattice 
Semiconductor 
Corporation 

Lattice Semiconductor Corporation is the inventor 
of the E2CMOS PLDs.i Lattice continues to be the 
supplier of the highest speed CMOS PLDs available. 

seeQ 
Technology, Inc. 

SERI Technology Incorporated is a leading designer 
and manufacturer of electrically erasable 
programmable read only memories (E&ROMs), 
Flash EEPROMs, and Ethernet data communications 
productions. 

SAMSUNG 

Samsung is continuing to deliver High Quality and 
Performance with its specialised memory products 
SRAM's DRAMs SIMM Modules. Samsung also offer 
a wide range of LCD products. 

READER INFO NO. 17 
SYDNEY RAE Electronics Pty. Ltd. 
62 Moore Street, Austinmer, NSW 2515 
Ph: (02) 232 6933 Fax: (042) 68 1075 
BRISBANE RAE Electronics Pty. Ltd. 
Unit 8/121 Newmarket Rd., Windsor, Old 4030 
Ph: (07) 357 5355 Fax: (07) 857 3130 
PERTH RAE Electronics Pty. Ltd. 
Suite 1/6 Leigh St., Victoria Park, WA. 6100 
Ph: (09) 470 2702 Fax: (09) 472 3407 
MELBOURNE RAE Electronics Pty. Ltd. 
218 Waterdale Rd., (Cnr. of Beatty St.) 
Ivanhoe, Victoria 3079 
Ph: (03) 499 7322 Fax: (03) 499 4237 

pocket and is triggered by removing a 
pin. 
And the BeSafe Anywhere Light 

provides light for areas like cellars, at-
tics and cupboards, where there is no 
wiring. 
For more information, circle 248 on 

the reader services coupon, or contact 
Eveready Australia, 30 Harcourt 
Parade, Rosebery 2018; phone (02) 
667 0444. 
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Mini Construction Project: 

All-purpose 
wideband amplifier 
This wideband amplifier design, with its bandwidth of 5Hz - 32MHz, is suitable for use with audio, 
video, RF and pulse signals. It has the great attraction of being constructed from commonly 
available, inexpensive components. 

by ANDREW PIERSON 

The general specifications of the 
design for this multi-purpose wide 
band amplifier are as follows. Its PET 
input stage has a high impedance of 1 
Megohm and a low shunt capacity, 
with an overload level of greater than 
2V p-p. 
The output stage is capable of driv-

ing a terminated 75 ohm co-axial 
cable, and can tolerate a short circuit 
indefinitely at any level of gain. Its 
bandwidth is 5Hz-32MHz (-3dB), 
and the voltage gain is smoothly vari-
able from 0 times to at least 20dB 
(22dB typical). 
The maximum output voltage swing 

is 3.8V p-p (unterminated) and 1.8V 
p-p (terminated in 75 ohms). This 
makes the design very useful for 
audio, video, RF and pulse signals, or 
as a CRO or instrument preamplifier 
around the lab or workshop. In addi-
tion, its output level meter can be 
used to make audio and RF level 
measurements. 

The amplifier 
The high impedance input stage Q3 

is a PET source follower which obtains 
its operating bias from resistor R10. It 
is DC coupled to the emitter follower 
Q4. This enables the input signal to be 
presented across the low impedance 
variable attenuator RV2, which con-
trols the gain without being frequen-
cy sensitive. (The upper - 3dB 
frequency varies only between 
32MHz and 35MHz over the entire 
rotation of RV2). 
The input overload level depends to 
a certain extent on the IDss parameter 
of Q3, but it will always be greater 
than a healthy 2V p-p. 
A selector switch allows four dif-

ferent input options: high impedance 
and very low capacitance; high im-
pedance and adjustable capacitance 
(for use with a 10X probe); 75 ohm 
impedance or 50 ohm impedance. 
The amplifier proper consists of Q5 

and Q6, which form a DC coupled 
NPN-PNP pair. The collector of Q6 is 
DC coupled to the dual output emitter 
follower stage Q7-Q8. Two BC549 
transistors are used in parallel to ob-
tain sufficient high frequency output 
current drive, by maintaining 
favourable fr and liFE parameters for 
each device. 
As already mentioned, the operating 

bias is supplied across R10. This bias 
is stabilised by LED1 and D5, and is 
assisted slightly by negative DC 
feedback via R5 from transistors Q7 
and Q8. 
The feedback voltage is developed 

across the Q7 and Q8 collector load 
R4, which also serves to minimize 
power dissipation in these transistors 
under both normal and overload con-
ditions. LED1 also acts as a 'power-
on' indicator. 
The thermal coefficients of LED1 

and D5 are partially offset by the ther-
mal coefficient of Q5, after having 
been attenuated by the bias network 
RV3-R14-R15. C13 and C14 provide 
HF compensation by introducing gain 
regeneration at high frequencies, by 
decreasing the emitter load impedan-
ces of Q5 and Q6. 
Frequency compensation is provided 

for the amplifier in order to produce a 
maximally flat response. This means 
that pulse waveforms will be 
reproduced with a minimum of distor-
tion. The frequency verses phase char-
acteristic is substantially linear, and 

the HF rolloff above the -3dB frequen-
cy is smooth. 
The signal voltage at the output is 

driven up by Q7 and Q8, and pulled 
down by R21, R25 and the output load 
resistor in series with R22/R24 and 
C16. The function of C9, together with 
C15, is to maintain a low impedance at 
all frequencies for the collectors of Q7 
and Q8. 
Resistor R23 ensures that the 

leakage resistance of C16 cannot 
produce a DC potential at the output 
when the amplifier is running unter-
minated. Further resistors R12, R20 
and R26 are connected to the bases of 
Q4, Q7 and Q8 in order to suppress 
parasitic oscillations. 
The output level metering circuit 

consists of a half-wave rectifier D6, 
the filter capacitors C17 and C18, the 
calibration trimpot RV4 and the meter 
Ml. The meter should have an FSD 
current of approximately 250uA, but 
450-500uA types may also be used. In 
the latter case, the maximum deflec-
tion at IV p-p will be just over centre-
scale with RV4 at minimum resistance. 

The meter reading should only be 
regarded as accurate at 1V p-p, as the scale 
calibration would be most unlikely to 
match exactly the characteristics of the 
rectifier circuit used here. Nevertheless, 
even a simple metering circuit like this can 
be very handy, as it assures you that the 
amplifier is not overloaded when your're 
not monitoring the output. 
Note that for the metering circuit to 

read correctly, the signal waveform 
must be symmetrical. Also, the output 
must be terminated, either externally, 
or internally by resistors R27 and R28 
connected by switch SW3. 

Continued on page 136 
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Powerful tools for waveform measurement, generation: 

YOKOGAINA'S DL1200A, 
AG1200 COMBINATION 
The Yokogawa DL1200A is a compact portable 100MHz four-channel DSO which offers very long 
sample memories, extensive triggering options and a powerful post-sampling trace magnification 
facility. The same company has also released the AG1200 Arbitrary Waveform Generator, which 
can produce an almost limitless range of signal waveforms for specialised testing. 

by JIM ROWE 

The name Yokogawa is no doubt well 
known to many EA readers, as the 
company's test instruments have been 
sold in Australia for quite a few years 
now. However it's only quite recently 
that they've set up an Australian sub-
sidiary, to market their products directly 
rather than via distributors. 

It's also only recently that they've an-
nounced the two new instruments which 
form the subject of this story — the 
DL1200A, a compact 100MHz four-
channel digital sampling scope, and the 
AG1200 Arbitrary Waveform/Function 
Generator. Both instruments belong to 
the latest breed of microprocessor-based 
test instruments, and provide an impres-
sive combination of high performance, 
operational flexibility and simplified 
operation via on-screen menues. 

DL1200A scope 
The DL1200A is a very compact in-

strument, with an overall shape rather 
different from most other instruments. In 
fact its shape is in the ' portrait' con-
figuration, as opposed to the `landscape' 
format adopted by most modem scopes, 
and is rather reminiscent of the 'Classic' 
Apple Macintosh computer. Yokogawa's 
sales material describes it as having an 
`A4 footprint', which is very close to the 
mark: it measures 204 x 270 x 303mm 
(WxHxD), and weighs a modest 8kg. 
Yet in that compact package, 

Yokogawa has packed a four-channel 
100M1-12 DSO, complete with 178mm 
(7") amber-phosphor CRT, GPIB/-
IEEE488 communications interface and 
— wait for it — a high resolution thermal 
printer. The last of these is actually an 
optional extra, although it fits right inside 
the case; there's also an optional RS-
232C interface which also fits inside, in 
the same way. 

As you'd expect, the DL1200A has 
four A/D converter channels for the input 
signal sampling. These have an effective 
sensitivity of 2mV/division, and are each 
capable of 8-bit sampling at up to 
25MS/s. When all four channels of the 
instrument are being used, and for single-
shot measurements (i.e., real time sam-
pling), the ADC's are in fact run at 
20MS/s wherever possible. However 
when only two channels or one channel 
are in use, the instrument is arranged so 
that the ADC's are time-multiplexed to 
the active channel or channels, to achieve 
higher sampling rates. As a result the 
maximum effective sampling rate for 
two-channel measurements is 50MS/s, 
and this doubles to 100MS/s for single 
channel measurements. 
Even more impressively, this ADC 

multiplexing is also used for the random 
equivalent-time sampling mode, used for 
capturing very fast repetitive signals. 
Here each channel is effectively able to 
sample at 100MS/s, regardless of the 
number of channels in use, giving an 
equivalent time resolution of 200 
picoseconds (equivalent to sampling 
at 5GS/s). 
Another impressive feature of the 

DL1200A is its large capture memory. 
This amounts to a total of 128K words, 
which can be allocated among the input 
channels according to the user's needs. 
The normal arrangement would be to 
have the full 128K available to one chan-
nel for single-channel operation, reduc-
ing to 64K per channel for two-channel 
operation and 32K per channel for four-
channel measurements. However this al-
location can be varied as desired; for ex-
ample if three channels are being used, 
one channel can be allocated 64K and the 
other two 32K each. 
As Yokogawa points out, the 

instrument's large capture memory 
'length' means that it can maintain its 
maximum sampling rate for a wider 
range of timebase speeds, improving 
resolution and reducing aliasing 
problems. Instruments with less capture 
memory are generally forced to ` shift 
down' to lower sampling rates, when the 
timebase speed is reduced, to prevent 
overflow of their memory; and of course 
lower sampling rates not only lower the 
time resolution, but also lower the effec-
tive digital bandwidth and hence increase 
the likelihood of aliasing. 
(Aliasing occurs when the frequency 

of a signal being sampled exceeds the 
`Nyquist limit', or half the sampling rate. 
In the case of a DSO, this results in the 
appearance of spurious signal com-
ponents and amplitude variations, giving 
false and misleading measurements.) 
A further advantage of the DL1200A's 

very long capture memory is that because 
there is generally a lot more information 
captured than can be displayed on the 
screen, it becomes possible to provide a 
`zoom' or horizontal magnification 
facility. This can operate not only during 
real-time sampling of repetitive signals, 
but also after the capture of single-shot 
events. With the DL1200A the 'zoom' 
facility allows magnification by up to 
1000 times; also the magnified trace win-
dow can be slid anywhere along the cap-
ture memory, giving the equivalent of an 
analog scope's delayed timebase facility. 
The DL1200A has very impressive 

triggering facilities, too. In addition to all 
of the basic triggering modes it offers ad-
justable delay (0 to -10 screen divisions) 
and holdoff time (12Ons - 80ms), plus the 
ability to trigger not just on rising or fall-
ing slopes, but on both if desired. And for 
those who need to measure TV and 
video signals, it also offers full TV trig-
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Despite its compact form, Yokogawa's DL1200A combines a 4 channel 100MHz 
digital scope with an optional inbuilt printer, GPIB and RS-232C interfaces. 

gering facilities with the choice of odd or 
even fields, and the choice of any desig-
nated line. 
Like most modern DSO's the 

DL1200A also offers the ability to make 
a full range of waveform parameter 
measurements: amplitude (p-p, RMS, 
average, max, min), frequency and 
timing (risetime, falltime, overshoot, un-
dershoot, period, + width and - width). 
These can be performed either automat-
ically, or by manual cursor manipulation. 
There's also the ability to perform 
various kinds of intra- and inter-
waveform computing: inversion, addi-
tion, subtraction and multiplication. The 

last of these can be used for such pur-
poses as displaying the instantaneous 
power dissipation of a switching transis-
tor, for example. 
The DL1200A is also particularly 

flexible when it comes to acquisition 
modes and display options. It gives you a 
choice of any of five different acquisition 
modes: normal (all acquired data dis-
played); averaging (over a designated 
number of signal cycles, to suppress 
noise — only valid for relatively steady 
repetitive signals); smoothing (averaging 
over successive data samples — reduces 
noise for suppressing noise on both 
single- shot and repetitive signals); 

'envelope' (where the sample rate is 
varied, to allow close examination of 
low-frequency signals around the points 
of maximum and minimum envelope 
amplitude); and ' decimation' (where 
only every ' nth' sample is displayed). 
There's also a choice of displaying 

sampled waveforms as either the uncon-
nected sample dots, or connected with in-
terpolation using either a linear or 
(sinX/X) function. 
Another feature is a ' dynamic 

accumulation' mode, which superim-
poses succeeding waveform samples on 
the screen, with an adjustable effective 
'persistence' (from 100ms to 50s). This 
allows convenient observation of jitter, 
digital signals with varying data con-
tent, communications signal eye pat-
terns and so on. 
The operating controls of the 

DL1200A are fairly typical of modern 
DSO's, and reasonably .intuitive. An 
array of some 43 pushbuttons, grouped 
logically according to function, are used 
to select all main control modes and 
parameter settings. A single rotary con-
trol knob is then used in many control 
modes, to adjust that mode's primary 
parameter. So generally any particular 
parameter can be adjusted merely by 
pressing a button, and then turning the 
knob. The function of the knob at any 
time is clearly indicated at the bottom 
right-hand corner of the display screen. 
Along with this basic control setup 

there's also a set of six keys along the 
bottom of the display screen, whose 
function at any time is determined by the 
DL1200A's internal software. These are 
essentially used for all ' sub menu' func-
tion selection, with their functions again 
indicated along the bottom of the screen. 
The DL1200A's inbuilt GPIB interface 
allows it to be fully remote controlled 
from a PC, for automated testing. It can 
also be instructed to 'dump' a copy of the 
contents of any of its capture memory or 
display memory buffers, for transfer of 
waveform data to either the PC or other 
instruments (such as the AG1200 Ar-
bitrary Waveform Generator). The same 
remote control/comms functions are also 
available via the optional RS-232C serial 
interface, which is fully programmable in 
terms of data rate, format etc. 
Of course with its optional thermal 

printer fitted, the DL1200A can itself 
produce high resolution hard copy on 
112mm-wide paper. The printer can also 
deliver a detailed ` status report' showing 
all control parameter settings, in addition 
to a hard copy of the actual screen dis-
play, for convenient documentation. It 
has a resolution of 6 dots/mm, or around 
150dpi, and is very quiet in operation. 
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Yokogawa 
Further features of the DL1200A in-

clude one of those great `Auto Setup' 
buttons, to produce a stable and triggered 
display of virtually any new signal, 
with a single keystroke; a built in non-
volatile memory, capable of storing up to 
eight different waveform displays, and 
four panel setups; and an optional inter-
face for static RAM cards, which fits on 
the underside of the case, to allow such 
cards to be used for external, transport-
able memory. 

AG1200 generator 
Although Yokogawa's other new in-

strument the AG1200 looks very much 
like another DSO, it is in fact quite dif-
ferent — at least in terms of function. 
Despite its 228mm (9") CRT display, it is 
actually a signal generator; and a par-
ticularly flexible one, which can be 
programmed to produce virtually an in-
finite number of different signals. 
The AG1200 is an arbitrary waveform 

generator or `AWG', which means that it 
can produce signals with virtually any 
desired waveform. Like virtually all 
other AWG's it does this by generating 
the waveform using a D/A converter, 

driven by digital waveform data under 
the control of an inbuilt microcomputer. 

In the case of the AG1200 the data 
describing the desired waveform can be 
originated in three different ways: by 
`drawing' it on the CRT screen, by 
describing it via a mathematical expres-
sion, or by downloading it from either a 
computer or a DSO such as the 
DL1200A, via the AG1200's built in 
GPIB interface. And once the waveform 
data is originated, it can be saved on 
floppy disk and re-loaded again at any 
time, via the inbuilt 3.5" FD drive. 
The AG1200 uses 12-bit words to rep-

resent each data sample of the signal 
waveform, so that the waveforms have a 
vertical resolution of 4096 discrete 
levels. With a maximum output voltage 
swing of ±10V, this means that the 
waveform can effectively be 
programmed in 4.8mV increments, over 
that range. 
The maximum data sample clocking 

rate of the AG1200 is 10MHz, giving a 
minimum horizontal resolution of 
100ns. And for each waveform the 
AG1200 can store up to 32K sample 
words, if necessary. 
As well as being able to produce these 

fully `custom' waveforms, the AG1200 
can also be set to operate as a fairly 

Removing the cover reveals the DL1200A 's elegant internal design. The printer 
mounts just above the video monitor module, with the switch-mode power supply 
at the rear. The DSO circuitry itself is on the boards below the monitor. 

standard function generator — to 
produce general-purpose sine, square, tri-
angle or ramp waveform signals. 

In this mode it can produce sinewave 
signals with synthesised frequencies 
anywhere from 10mHz to 2M-11z, or from 
10mHz to 200kHz for the other 
waveforms — in both cases with a 
resolution of 10mHz. 
The basic model AG1200 can do all of 

the above for a single output channel, but 
models are also available with either two 
or four output channels — all inde-
pendently programmable. With these 
models it's also possible to have the sig-
nals produced by various channels lock-
ed together with a fixed delay/phase 
relationship, which can be set in incre-
ments of 0.1°. 
One version of the four-channel model 

is also able to switch two of its output 
channels from analog to digital output, 
when desired. In digital output mode the 
two channels concerned can each output 
16-bit binary words, in synchronism with 
the arbitrary waveform signals produced 
by the two other analog output channels. 
Another feature of the AG1200 is the 

provision of an analog summing input, 
which allows an external analog signal to 
be mixed with the generator's own 
generated waveform. With the multi-
channel models this also allows the out-
put of one channel to be added to that 
from another, to produce even more com-
plex waveforms — for example a 
sinewave toneburst with pseudo-random 
noise added. 

In short, the AG1200 is a very flexible 
and powerful instrument. By the way, if 
you're wondering what an AWG is used 
for, the answer is to produce any kind of 
signal that other generators can't — or 
can't without a lot of trouble. The sort of 
signals that otherwise would require the 
design and construction of quite complex 
`hard wired' circuits. 
Examples of the kind of signals that 

can be produced quite simply using an 
AWG are synthetic EKG, ECG and other 
biomedical signals; complex multi-fre-
quency tonebursts; multi-level test sig-
nals for LCD panels; impulse test signals 
with shaped profiles, such as `Gaussian' 
or `SinX/X' pulses; and sinewaves with 
`notches' and `spikes', for testing power 
supply regulators and filters. 

Trying them out 
Yokogawa Australia very kindly 

loaned us samples of both of these new 
instruments, so that we could try them 
out for a few days. The sample DL1200A 
was fitted with both the thermal printer 
and RS-232C options, while its com-
panion AG1200 was the top model with 
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four output channels and the digital out-
put option. 
We tried out the DL1200A first. This 

proved to be fairly 'friendly' and intui-
tive in terms of operation, although a lit-
tle less so than models that have controls 
arranged in the more familiar 'analog 
scope' fashion. 
For example we found it took quite a 

while to get used to the idea of having to 
press a different function button, before 
being able to adjust each different scope 
parameter — vertical range, position, 
timebase range and so on. Even when 
you get fairly used to this, it still seems a 
little less convenient than simply adjust-
ing separate dedicated controls. 
But on the positive side, we did like the 

ability to magnify the trace horizontally, 
using the 'zoom window' function. It's 
especially convenient and helpful to be 
able to do this after capturing a single-
shot signal, so that you can look more 
closely at the fine details. 
Another advantage of the zoom facility 

is that it effectively allows you to extend 
the fast screen update 'analog' operation 
of the DL1200A, for signals that would 
normally require setting the timebase 
speed to a range which would invoke 
equivalent-time sampling and its in-
evitably lower update rate. 
For example when you're using only 

one channel, the DL1200A normally 
changes from real-time sampling to ET 
sampling when you change the timebase 
range from 50Ons/div to 20Ons/div. 
To defer this change while still allow-

ing reasonable horizontal resolution of 
faster signals, you can leave the timebase 
set at 50Ons/div (for real-time sampling 
and fast update), while enabling the Win-

dow Zoom facility and using this to mag-
nify the horizontal resolution as desired. 
Of course you have to be careful doing 

this. Since the maximum sampling rate 
of the DL1200A is 100MHz for single-
channel mode and real-time sampling, 
Nyquist's criterion still applies: you can't 
observe signals above 50MHz, without 
aliasing 'taking over'. For signals over 
50MHz you really have no option but to 
allow the scope to go into ET mode, to 
lift the effective sampling rate. 
Other things we especially liked about 

the DL1200A are the choice of display 
options (dots-linear-sinX/X interpola-
tion); the TV triggering function, which 
is very handy for examining video sig-
nals; the ability to display an X-Y plot as 
well as the normal Y/T plot, which 
makes it much easier to monitor the rela-
tive phase shift between two signals; and 
of course the built-in thermal printer — 
which makes it extremely easy to 
produce crisp hard copies of virtually any 
desired display. We also liked the option 
of printing out the scope's control status, 
along with the waveform itself. 
We tried connecting the DL1200A up 

to a PC via the RS-232C port, and using 
a small utility program (kindly supplied 
by the folks at Yokogawa Australia) to 
transfer the contents of one of its cap-
ture memories. 
This went smoothly, and we found the 

scope's comms setup menues quite easy 
to drive. We also tried downloading a 
waveform to the AG1200 generator, via 
the GPIB port, and this too proved to be 
quite straightforward. 
On the down side, we found the dis-

play updating speed a little slow in ET 
sampling mode. In real-time sampling 

mode the DL1200A is commendably 
fast, with display updating virtually in-
distinguishable from an analog scope. 
But it can take quite a few seconds for 
the display to 'clean itself up' at times, 
when you're running at the highest ET 
sampling rates in order to look at or 
measure high-speed signals. 
Apart from this and the slightly fiddly 

nature of the DL1200A's 'many buttons 
and one knob' control system, though, 
we found it an excellent performer. The 
frequency response appeared to be vir-
tually flat to 100MHz, with a -3dB point 
at around 150MHz, and all other 
parameters were also comfortably 
within spec. 
For the quoted price of $6900, for the 

basic instrument, it seems good value for 
money. The optional thermal printer, 
RS-232C and static RAM card unit are 
each available for an additional $920, 
by the way. 
After becoming familiar with the 

DL1200A, we were able to try out the 
AG1200 — both separately and linked to 
the DL1200A. 
We found the generator almost mind-

boggling in its flexibility. It can be 
programmed to produce virtually any 
desired waveform, in the frequency 
range covered, and in that sense is a very 
powerful instrument indeed. But at the 
same time, it can't be said that it's an 
easy instrument to drive — quite the con-
trary, in fact. 
Part of its operational complexity 

seems to stem from the fact that two 
components are required before the 
AG1200 can produce a waveform: a file 
containing the actual waveform data or 
mathematical description, and another 
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With its 228mm CRT display, floppy disk drive and control keyboard, the AG1200 looks more like a digital scope than a 
generator. But a generator it is, and one that will produce almost any conceivable signal waveform. 

containing the 'sequence program'. The 
latter is virtually a small program telling 
the AG1200's inbuilt micro how the 
waveform data is to be used in generating 
the final signal. 
Another aspect which is hard to get 

used to is the way the AG1200's 
waveform maths expressions are essen-
tially defined directly in terms of internal 
'master clock' cycles — i.e., on a 
sample-by-sample basis. If the master 
clock is 10MHz and you want a signal 
with a frequency of 10kHz, for example, 
it seems to be up to you to work out that 
this will involve 1000 samples (i.e., clock 
cycles) per signal cycle, and to work out 
your expression accordingly. 
This doesn't tend to be a problem 

with waveforms that you 'draw' on the 
AG1200's screen, or with those that 
you download from a DSO. But it does 
make things harder when you try to 
define the waveform more elegantly, 
via an expression. 
A third factor that seems to contribute 

to the AG1200's operating complexity is 
its rather inelegant keyboard, with 20 
keys that are made to serve for full al-
phanumeric input, using a rather clumsy 
'self cancelling shift key' system. 
This takes quite a while to get used to, 

and one can't help wondering if it 
wouldn't have been easier to provide the 
machine with a standard plug-in QWER-
TY keyboard. 
And finally, we found the AG1200's 

system of functional submenues, with 
eight software-defined keys along the 
bottom of the screen and another six 
down the right-hand side, surprising-
ly confusing. 
Especially when the on- screen 

definitions for the vertical keys don't 
always line up with the keys themsel-
ves, so that you tend to press the wrong 
key by mistake... 
These criticisms aside, it actually 

didn't take too long before we were able 
to get the AG1200 to produce a series of 
quite ' special' waveforms, and look at 
these using both the DL1200A and a 
suitable analog scope. These exercises 
certainly demonstrated the ability of the 
AG1200 to produce an almost unlimited 
range of special-purpose signals. 
We were even able to capture a signal 

on the DL1200A, download it into the 
AG1200 using Ile GPIB interfaces, 
manipulate the AG1200 to regurgitate the 
waveform at a much higher frequency, 
and then capture it again on the 
DL1200A — finally printing it out. A 
rather convoluted exercise, to be sure, 
but it demonstrates the great flexibility 
and power of this kind of DSO-AWG 
combination! 

Incidentally the AG1000 actually has 
an output socket to directly drive either 
an Epson LQ or NEC PR series parallel 
printer, so you can get hard copy printout 
of its waveforms directly, for documenta-
tion. However it's a 14-pin Amphenol 

57N-series socket, so that a special 
printer cable is needed. What a pity that 
Yokogawa didn't fit a DB25 socket, 
wired like that on IBM- compatible PCs, 
so a standard low-cost cable could have 
been used... 
The AG1200 also has an auto-loading 

facility, by the way, whereby it can be 
arranged to automatically load one or 
more waveform data files and sequence 
program files from a floppy disk, when 
the instrument is powered up. This can 
both save time, and make it much easier 
to set up the AG1200 to generate often-
needed special waveforms. 
On the whole, then, the AG1200 seems 

an extremely powerful instrument, and 
one that is undoubtedly capable of 
producing signals that can't be obtained 
any other way apart from a specially-
built installment. 

It's not the sort of instrument that you 
can sit down with and drive immediately, 
though — there's quite a significant 
learning period. For the quoted price of 
around $11,000 for the basic single-chan-
nel model it's also not cheap; although 
probably still a lot cheaper than design-
ing and building up one or more 
specialised generators. 
Further information on both of these 

new Yokogawa instruments, as well as 
others in the firm's range, are available 
from Yokogawa Australia, Centre-court 
D3, 25-27 Paul Street North, North Ryde 
2113; phone (02) 805 0699. 
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Protel AutotraxTM — fully automated PCB design system with 

SMD support, auto place, autorouter foronly$1595 (Mac® version 

$1995); Protel EasytraxTM — low cost PCB layout package, 

including pad-to-pad autorouting for only $395 (Mac version 

$495). Both systems feature metric/imperial grids, Gerber, 

PostScript and N/C drill support. 

• • 

Ramsey Electronics Inc is a U.S. manufacturer of quality, economically priced electronic equipment. Their cost effective instruments 
incorporate all the "most-used" features of competitive instruments and leave off the extras. 

The result — hard working instruments that don't break the budget! 

COM3 Service Monitor 

Specification 
Frequency coverage: 100kHz to 999.999MHz continuous in 500Hz steps 
Display: 7 digit LED 
Accuracy: 1-0.0001% 
RF Output: 0.10/ to 0.01V in 5 ranges 
Reverse Power Protection: 100W max 
Modulàtion: 0-15kHz peak FM, 10Hz-10kHz bandwidth, 

AM depth 0 to 99%, 10Hz-10kHz bandwidth. 
Internal Modulation: CTS tones 50 to 300Hz all standard EIA tones, lkHz sine wave 
Receive Sensitivity: 5p.V, 10MHz to 999.999MHz, usable down to 100kHz 
Receive Measurement: FM deviation ±1.5kHz and ±7kHz, 

Carrier error ±1.5kHz and ±7kHz 
Frequency Counter: 2 ranges 10MHz to 999.999MHz ( 1kHz), 10Hz to 1kHz (0.1Hz) 
Memory: Up to 10 complete front panel set-ups may be stored 
Controls: Fully sealed membrane switch panel 

• Direct entry keyboard with programmable 
memory 
• Audio and transmitter frequency counter 
• LED bargraph frequency error/deviation display 
• Wide range of output levels 
• High receive mode sensitivity with full 
continuous frequency coverage 
• Transmit protection 
• CTS tone encoder 
• Versatile modulation formats 
• Portable, lightweight and durable design 

READER INFO NO. 35 

ROHDE 8i SCHWARZ 
ROHDE & SCHWARZ (Australia) Pty Ltd 
For NSW, OLD, ACT & NT enquiries: 
63 Parramatta Road, Silverwater, NSW 2141 
Tel : (02) 748 0155 Fax : (02) 748 1836 Telex : 26372 
For V/C, TAS, SA & WA enquiries: 
4th Floor, 320 St Kilda Road, Melbourne VIC 3004 

Tel : (03) 699 7922 Fax : (03) 696 2100 Prices subied to Sales Tax il applicable 

qWho makes PCB design easy? • 
Ask an Expert Protel's PCB design products for PC and Macintosh® 

• are Australia's best sellers because I hey deliver real productivity benefits for real world' users. We back 

our products with a 30 day money back guarantee so you can buy in confidence. Protel Experts don't just 

Protel Technology 

30 day money -back guarantee 

24 hour free delivery to most centres 

Toll free information (008) 03 0949 

Electronic Design 
Automation Specialists 

Product of Australia 

© 1990 ProtelTechnology Pty Ltd 

PC version requires XT/AT/386/486 compatible with 640K RAM; DOS 2.0 or later. 

Macintosh version requires Mac Plus, SE or II, hard disk drive recommended. 

Mac and Macintosh are registered trademarks of Apple Computer, Inc. 

Gerber is a registered trademark of Gerber Scientific, Inc. 

PostScript is a registered trademark of Adobe Systems. Inc. 



Solid State Update XCP92514Z 

KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY 

Semiconductor lasers 

High power and compact dimensions 
are the outstanding features of the semi-
conductor lasers shown by Siemens 
recently in Germany. The cases, which 
are designed for external cooling, are 
available both with a plain window (TO-
220) and with a spherical lens and 
welded connector socket. The lasers are 
thus ideally suited to situations where 
high power is a more important require-
ment than narrow wavelength range. 
Typical applications are laser soldering, 
isolated energy transmission and repair 
of detached retinas in eye surgery. 
For a number of applications, where 

power matters more than frequency 
stability, semiconductor lasers can 
forego a built-in Peltier element in 
favour of external cooling. This allows 
the construction of high-power lasers in 
small cases, as represented by the 

Siemens types SFH487401 and 
SFH487406. At an emission wavelength 
of 809 ±5nm, a continuous wave power 
of 1W is obtained. The integrated optics 
give an efficiency of 75% for launching 
from a 20Ourn2 laser surface into a 
125um2 optical fibre. The dimensions 
of just 16 x lOmm allow compact 
designs in which the emissions from a 
number of lasers are combined into a 
multifibre unit. 
The power densities achieved by these 

methods permit such innovative applica-
tions as laser soldering or power feeding 
via optical fibres, which is required for 
measurement devices in areas where 
there is a risk of explosion. 
For more information, circle 271 on 

the reader services coupon or contact 
Siemens, 544 Church Street, Richmond 
3121; phone (03) 420 7314. 

Very bright green LED 
Toshiba Japan has developed a 

prototype light emitting diode (LED) 
which emits green light at a very 
bright level. 

The new device uses high quality in-
dium-gallium-aluminium-phosphide (In-
GaA1P) and a new structure to attain a 
brightness of 1.5 candela. 

Conventional green light LEDs use 
gallium phosphide (GaP) and achieve a 
maximum brightness of only 0.8 can-

dela. Toshiba introduced InGaAlP into 
LEDs to attain high efficiency in light 
conversion. The company developed a 3 
candela orange light LED (at a 
wavelength of 620 nanometies) in 1990. 
By further shortening emission 
wavelength, it has succeeded in develop-
ing the 1.5 candela green light LED at a 
wavelength of 573 nanometres. 
Achieving green light emission re-

quires a high Al composition in the LED 
active layer. However, as Al is 
oxidisable, this causes a reduction in 

radiative efficiency. For the new green 
LED, researchers introduced a gallium 
arsenic (GaAs) off-angle substrate to 
enhance the layer quality. The sub-
strate, which is formed by slicing 
GaAs ingot at a 15° angle to the con-
ventional LED substrate, helps shorten 
the emission wavelength and protects 
the layer from deterioration due to high 
Al composition. 
Further improvements include install-

ing a reflector, consisting of a multilayer 
semiconductor, above the GaAs sub-
strate to prevent light loss. And to 
prevent the electrode, which is mounted 
on the top of the LED, from blocking the 
emission of light, a current blocking 
layer is installed below the electrode, on 
the p-cladding. This channels electron 
flow to the active layer and prevents 
emitted light from hitting the electrode. 

Single chip for 
Ethernet LAN 
National Semiconductor claims to 

have introduced the industry's first 
single-chip 10Base-T Ethernet product 
which offers a 20% reduction in board 
space and only one-fourth the power of 
previous adapter chipsets. This makes it 
an ideal solution for desktop, laptop and 
notebook computer applications. 
The new product, the DP83902, is 

called the ST-NIC, derived from Serial 
Network Interface Controller for 
Twisted Pair. The ST-MC combines in 
one chip all of the functions of 
National's three-chip Ethernet solution, 
including the network interface control-
ler, encoder/decoder and 10Base-T 
transceiver, yet requires no change to ex-
isting hardware and software. 

The ST-MC is designed to support all 
WEE 802.3 media options, including the 
recently approved 10Base-T section of 
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the standard. It also supports other 
media, including both thick and thin 
coaxial cable and fibre optic media, 
through a full Attachment Unit Interface 
(AUI) port on the chip. 
For more information, circle 274 on 

the reader services coupon or contact 
National Semiconductor, 16 Business 
Park Drive, Monash Business Park, Not-
tinghill 3168; phone (03) 588 9999. 

Ultralow noise FET op-amp 
Analog Devices' AD745 monolithic 

PET-input operational amplifier com-
bines the ultralow voltage noise charac-
teristics of a bipolar input amplifier with 
the inherently low current noise of a 
PET-input device. 

It offers a very low combination of 
noise specifications for its class: current 
noise is 6.9fAhiHz at lkHz and voltage 
noise — with 10kHz inputs — is 
2.9nV/gflz (4nVM-lz guaranteed and 
tested maximum). Its 0.0002% total har-
monic distortion at lkHz makes the 
AD745 an excellent preamp or current-
to-voltage converter in systems with 
high source impedances. 
Equipment used to capture low level 

input signals (including sonar arrays, 
hydrophones, oximeters, ECG, ring-
laser gyros and spectrometers) can 
benefit from its wide 20MHz bandwidth, 
fast 12.5V/us slew rate, and compen-
sated gain up to and above +5 or -4. The 
AD745's combined low offset voltage 
and noise performance support a mini-
mum of 140dB dynamic range. 
For more information circle 273 on 

the reader services coupon, or contact 
NSD Australia, Locked Bag 9, Box Hill 
3128; phone (03) 890 0970. 

High speed A/D converter 
Micro Networks has released its 

MN5903 and MN5903A high speed 6-
bit monolithic AID converters which 
have guaranteed conversion speeds up 
to 75MHz. 
The MN5903 is pin-for-pin com-

patible with the AD9000, but sig-
nificantly outperforms it with 
signal-to-noise ratios of 38dB at 540kHz 
and 36dB at 35MHz compared to 36dB 
and 22dB for the AD9000. The MN5903 
has a full power bandwidth of 140MHz, 
which is considerably greater than the 
20MHz full power bandwidth of the 
AD9000. 
The MN903 has a low input 

capacitance of 25pF and a 13k output 
impedance which allows the input to be 
easily driven by interfacing circuitry. Its 
broad input bandwidth of 140MHz and 
low aperture uncertainty of 25ps 
eliminate the user's need for an addition-

al track- and-hold amplifier. The 
MN5903 also provides an overflow sig-
nal which indicates when the analog 
input signal exceeds the +VREF voltage. 
In addition, a hysteresis control function 
is provided that allows the user to 
modify the comparators' sensitivity. 
For more information, circle 275 on 

the reader services coupon or contact 
Priority Electronics, 23 Melrose Street, 
Sandringham 3191; phone (03) 
521 0266 

Single supply 12-bit DAC 
Requiring just a single +5V supply, 

Analog Devices' DAC8412 and 
DAC8413 12-bit digital/analog con-
verters (DACs) eliminate the need for a 
negative supply used solely for analog 
I/O. Housed in a compact 28-pin pack-
age, this monolithic device provides four 
independent analog outputs, sharing a 
common bus interface (with fast 7Ons 
access time) and digital readback. 
For additional flexibility, the DACs 

can provide bipolar outputs when 
powered from dual (up to ±15V) sup-
plies. Applications include automatic 
test equipment, servo control, military 
and aerospace systems and industrial 
process control. 
The output span of these DACs is set 

by the user-supplied high and low refer-
ences; reference voltages can be from 
±2.5 to ±10V. 
Power dissipation is less than 60mW 

for +5V operation and less than 330mW 
with ±15V supplies. The DAC8412 has 
'reset to centre scale' operation; the 

otherwise identical DAC8413 resets to 
minimum scale. 
For more information, circle 276 on 

the reader services coupon or contact 
NSD Australia, Locked Bag 9, Box Hill 
3128; phone (03) 890 0970. 

Fast static RAM 
Motorola is now offering a lOns 64K 

fast static RAM in production quantities. 
The MCM6290CJIO, 16K x 4, has an 
output enable feature that increases sys-
tem flexibility, making it easier to 
eliminate bus contention problems. 

Features of the new RAM are: fully 
TTL compatible — three state output; 
single 5V ±10% power supply; fully 
static — no clock or timing strobes 
necessary; equal address and chip enable 
access times; and low power operation. 
For more information, circle 277 on 

the reader services coupon or contact 
Motorola, 673 Boronia Road, Wantirna 
3152; phone (03) 887 0711. 

High voltage diodes 
Semtech USA has released high volt-

age, small axial-lead packaged diodes, 
with working reverse voltages from 
2kV for the 1N3645 SM20 to 10kV for 
the SM100. 
They have a 2.5ms reverse recovery 

time and average forward current ratings 
of 600 and 300mA. 
For more information, circle 278 on 

the reader services coupon or contact 
Composite Electronic Components, 47 
Talavera Road, North Ryde 2113; phone 
(02) 878 5099. 

High current bridge rectifiers 

Micro Semi has released a new range 
of bridge rectifiers. The EH series is 
available from 50-100A ratings at 
120°C, in voltage ratings from 200-
1200V. Single phase versions are avail-
able in 60 and 75A, with 75, 80 and 

100A ranges available in three phase 
configurations. 
For more information, circle 272 on 

the reader services coupon or contact 
[RH Components, 32 Parramatta Road, 
Lidcombe 2141; phone (02) 748 4066. • 
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Power Supply Review: 

th.3 HEWLETT PACKARD 
E3611A 0-20V.0-1 SA/0-3.5\1.0-0.85A 
DC POWER SUPPLY 
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*RP'S NEW 30W 
BENCH SUPPLIES 

ADJUST 

CURRENT 

As part of its renewed activity in the lower-priced general purpose sector of the instruments market, 
Hewlett-Packard has released a new pair of regulated DC bench supplies with a power rating of 
30W. Both feature dual digital readout of voltage and current, fully adjustable CV/CC transition and 
low ripple and noise output. 

It's nice to see H-P releasing some 
more products at the lower-priced 
`general purpose' market, because this 
means that today's students, people 
working in small firms and even serious 
hobbyists will be able to get rust-hand 
experience with at least some of the 
firm's well-engineered products. 

All too often it's seemed in the past 
that good engineering has equated to 
high prices, and effectively withdrawn 
this kind of gear up into the rarified air 
of research establishments... 

The new E3610A and E3611A bench 
supplies are good examples of what the 
venerable H-P's teams of engineers can 
achieve, when they aim to combine the 
firm's traditional approach to engineer-
ing with reasonably competitive pricing. 
Although priced at below $500, the sup-
plies offer excellent performance 
coupled with very solid construction and 
a high order of user convenience. Rated 
at 30 watts, the two supplies offer a 
choice of voltage/current combinations. 
The E3610A provides lower voltage and 

higher current, while the E3611A goes 
to higher voltage levels with lower cur-
rent. 
Each supply further subdivides the 

range it covers into two, again with a 
different ratio between voltage and cur-
rent limits. Hence the E3610A provides 
a choice of either 8V/3A or 15V/2A ran-
ges, while the corresponding ranges on 
the E3611A are 20V/1.5A and 
35V/0.85A. Apart from these differences 
(probably achieved by internal selection 
of transformer taps), the supplies are vir-
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tually. identical. Both supplies are 
housed in a case measuring 212 x 318 x 
88mm (WxDxH) overall, and weigh-
ing 3.8kg. They feature dual digital 
metering, with one front panel 3-1/2 
digit LED readout monitoring output 
voltage while the other monitors current. 
Separate LEDs to the right of the dis-
plays indicate whether the supply is 
operating in constant-voltage (CV) or 
constant-current (CC) mode. 

Further to the right again are the con-
trols to adjust output voltage and current 
limit. The voltage control uses a 10-turn 
pot for ease of setting the desired level, 
while the current control uses a standard 
single-turn pot. 
Below the displays are three pushbut-

ton switches. That on the left is the 
power switch, while the centre button 
selects the supply's operating range. The 
third button is labelled 'CC SET', and 
allows you to conveniently set the cur-
rent limiting without having to apply an 
external short circuit across the output. 
Below the output controls are the out-

put terminals, which are of the usual 
binding post type. The output itself is 
floating, and rated to withstand up to 
±240V with respect to ground. However 
the third terminal is connected to mains 
earth, and either main output terminal 
may be linked to it as desired. 
The rear panel of the supplies is a 

solid finned heatsink casting, with an 
IEC-type captive mains plug fitted into 
the centre between the two sets of fins. 
Cooling is via convection air flow, 
through both the rear fins and arrays of 
ventilation slots moulded around the 
case, near the rear. 
Rated load regulation of the supply 

output voltage is 0.01% + 2mV, for the 
full rated loading, while the current 
regulation is 0.01% + lmA. The line 
regulation figures for both are also iden-
tical with these figures. Transient 
recovery time in CV mode is 50us maxi-
mum, to recover to within 10mV of the 
nominal voltage after a load current 
change of 50% of maximum output. 
Maximum output ripple and noise 
within a bandwidth of 10Hz - 10MHz is 
rated at 200uV RMS (2mV p-p) for volt-
age and 200uA RMS (1mA p-p) for cur-
rent. The rated accuracy of the inbuilt 
digital meters is 0.5% + 2 counts of the 
least significant digit. 
Output drift of the supplies over an 8-

hour period, following 30-minute 
wannup, is 0.1% + 5mV for voltage and 
0.1% + 10mA for current. The output 
temperature coefficient per °C, also after 
30-minute warmup is 0.02% + lmV for 
voltage and 0.02% + 2mA for current. 

In practice 
Hewlett-Packard Australia kindly 

made one of the new E3611A supplies 
available to us, so that we could try it 
out. 
We were impressed with the solid con-

struction of the unit, which looks as if it 
would take a lot of rough handling — a 
worthwhile feature in a bench supply! In 
fact the sample unit appeared to have 
suffered a severe knock, because one of 
the rear heatsink fins had been broken 
off; but despite this it seemed to operate 
normally. 
Thanks to the convection cooling, the 

supply operated very quietly. We also 
found its controls very convenient in 
use, in combination with the dual digital 
readouts. The 'CC SET' button also 
makes it very easy to set the current 
limit level, or check it at any time. 
We carried out basic tests of most 

aspects of the supply's performance, and 
the figures were generally well within 
the rated specs. 
The only figures we couldn't quite 

match were the ripple and noise output, 
which measured a little high at around 
5mV p-p. However we weren't able to 
use a 10MHz low-pass filter in our 
measurements, and most of the noise 
visible on the 100MHz scope connected 
to the supply's output terminals ap-
peared to be well into the RF region; the 
ripple level was almost imperceptible. 
We have a fairly high level of RFI in 

our area, and it may well be that this was 
the cause of the higher noise level rather 
than the supply itself — which could 
still have been within spec. Either that, 
or the noise performance of the sample 
supply may have been degraded when it 
suffered the physical damage. 
We were particularly impressed with 

the excellent regulation of the supply, 
and the way it switches cleanly and 
automatically between CV and CC 
modes according to the control settings 
and the load conditions. The regulation 
is maintained very tightly up to the 
changeover 'knee', in either mode. 
By the way, the supply also appears to 

maintain regulation to about 5% higher 
than the rated output voltage or current 
levels, providing the 30W power limit is 
observed. 

Overall, then, the E3611A struck us as 
an excellent little supply, and one that 
along with its sibling the E3610A should 
find a place in many electronics labs. 
For further information on the sup-

plies, including availability, contact 
Hewlett-Packard Australia's Customer 
Information Centre by phoning (008) 
033 821. (J.R.) 

Analog Circuit Simulation 
Completely integrated CAE software from $149 

IsSAicE 1.41 $149, the complete SI,CE 

program, runs on all PC's. 

IsSrficE/386 $579, The fastest PC 

based Spice program available. Has 

virtually no memory limitations. 

SpicthIrr 2.0$443, a schematic editor 

for any SpiCE simulator. Generates a 

complete Spice netlist 

tirruScopx 3.1 $498, a graphics post 

processor that performs all the 
functions of a digital oscilloscope. 

PRESPIce 3.0 $413. Extensive Model 
libraries, Monte Carlo analysis and 
parameters sweeping and evaluation. 

- Update from version 2.1 to 3.0 $149 

A Spice CoorulOOK o disk - NEW $75 

a collection of over 100 practical Spice 

examples encompassing a wide 
variety of disiplines comes with disk 

(mac 8. PC versions) 

Free 6 month Intusoft News Letter 

Subcription - a collection of the latest 

simulation topics including practical 

modeling, Spice news and unusual 
applicafions. To qualify, fax your 

business card or letter head. 

SPICE NET 

Schematic entry 
package for any 
Spice simulator 
generates Spice 
netlists, displays 
output waveforms 
and node voltages 
directly on the 
schematic. 

ICAP/2 
The Complete Solution 

for your Analog Circuit 

Simulation Needs 

Schematic Entry, 

Component Models, 

SPICE Simulation, Monte 
Carlo Analysis and Post 

Processing, only 

S1335 Complete 

1CAp,2 includes J,S,,,1 
SecENE-,PnESecs and,_ F 

ICAP/3- Schematic 
Entry, Component 

Models, Special 386 SPICE 

Simulator, Monte Carlo 

Analysis and Post 

Processing, 

The Most Powerful 

Analog Circuit Simulation 

Solution, only 

$1771 Complete 
ICAP/388 Includes IsSs,cs/386. 
SPICENET,PesSeceendeauScoes 

For detailed Information, contact 

SPEAKER TECHNOLOGIES 
Phone 065 50 2254 
FAX 065 50 2341 ¡Atuso ft 

READER INFO NO. 21 

SIMIesellW 

DNA 
For 10 years the major Australian 

supplier of 

DTMF Equipment 
We have the largest range of DTMF microphones and 
DTMF keypads in Australia. DNA stocks a full range 
of CES, and our own DNA MK II microphone 
conventional or high impedance. Microphones and 
keypads can be supplied with plugs to sun Philips or 
Motorola equipment. Call us for your requirements 
regardless of the quantity ).ou can't beat nir prices. 

AUSTRALIA's No 1 supplier of 
Cellular books 

1. The Cellular Radio Handbook: 
.1-he best selling and most informative hook on 
cellular radio for professionals. In its second printing 
after only 6 months. It's a must for anyone who really 
wants to klIONV IIIC business. 520 rages S260: Review 
EA Nov 1990. 

2. The Cellular Radio Almanac: 
A valuable reference for the industry. A veritable 
who's who for the industry. SI 60. 

3. The Cellular Installation Handbook: 
An invaluable guide to the installation of cellular 
phones. 220 pages S75. Review EA August 1990. 

NEW! 
4. The User'sguide to Cellular Radio for Asia Pacific 
A complete reference for the cellular user. Covers in 
detail what you should know if you are about to 
purchase a cellular phone. 100 pages S9.95. 
Attractive .quantity prices available. 
All prices include postage in Australia, NZ, Asia. 

DNA 
lo Welsh St Southport, 4215 

PH (075) 914 956 
FAX (075) 914 848 

READER INFO NO. 22 
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Power Supplies Feature: 

New Supplies and Converters 
Wide range 
DC/DC converter 
The 2PKV Series 2.5-3W is the latest 

release from the Power Industries range 
of DC/DC converters from Ericsson 
Components. 
The converters are manufactured by 

using thickfilm hybrid technology and 
offer efficiency to 85% with a very wide 
input range: 9-36V DC (nom. 24V DC) 
and 18-72V DC (nom. 48V DC). Stand-
ard output voltages are 5, 12 and 15V 

`Universal'65W switcher 
Power General's FLU3-65 series is a 

family of highly reliable, triple output 
65-watt switching power supplies. Four 
models provide output combinations of 
5, 12 and 2,4V DC. All models are ap-
proved for international safety standards 
including UL, CSA and TUV (VDE). 
Features of the series include a univer-

sal input voltage range of 85V AC to 
265V AC (100V DC to 370V DC). 
Universal inputs allow equipment 
manufacturers with international 
markets to specify and stock one power 
supply and also eliminate field system 
failures caused by the incorrect wiring 
of the power supply input). An onboard 
input line filter exceeds the requirements 
of VDE/FCC Class 13' by an average 

DC in single and dual versions. 
The 2PKV Series has input undervol-

tage shutdown, output short circuit 
protection and overtemperature protec-
tion. It has an internal input filter and 
requires no external components for nor-
mal operation. 

It also offers an MTBF of over 
300,000 hours. 
For more information circle 201 on 

the reader service coupon or contact EC 
Capacitors, 59 Radford Road, Reservoir 
3073: phone (03) 462 2855. 

margin of 10dB, virtually eliminating 
noise due to conducted emissions (and 
in many cases eliminating the need for 
an external line filter). Output ripple and 
noise is 1% maximum. 
Other features include 0% minimum 

load on auxiliary outputs, indefinite 

short circuit protection, soft start, over-
voltage protection and a hold-up time of 
16ms. The minimum MTBF is 175,000 
hours. The high maximum output cur-
rent capability on selected models 
makes these units ideal for applications 
requiring transient load capability, such 
as disk drives and tape back up systems. 
For more information circle 203 on 

the reader service coupon or contact 
Priority Electronics, 23-25 Melrose 
Street, Sandringham, 3191; phone (03) 
521 0266. 

Compact 30W switchers 
Dewar Electronics has released its 

latest range of Skynet 30W switch-mode 
power supplies which suit diverse re-
quirements such as terminals, industrial 
control, external floppy and hard disk 
drives. Voltages vary from 5 - 24V and 
are available in three rail, two rail and 
single rail versions. The SNP-288 series 
SMPS are type approved to the latest 
international safety standards, lEC950, 
UL1950, CSA950 and EN60950. 
With dimensions of 130 x 70 x 30mm, 

three 30W flyback free running switch-
ing power supplies have overvoltage 
crowbar protection on the primary out-
put and power foldback protection on 
all outputs. They sell for $50.18 in 
OEM quantities. 
For further information contact Dewar 

Electronics, 32-34 Taylors Road, 
Croydon 3136; phone (03) 725 3333. 

Multifunction DC 
bench supplies 
Tektronix Australia has released two 

new bench power supplies, the PS280 
and the PS283. Both are multifunc-
tional portable DC power supplies for 
the laboratory, production test and 
education markets. 
The PS280 and PS283 are regulated 

supplies, providing one fixed 5V/3A 
supply for powering logic circuits, and 
two variable outputs for a wide variety 
of test and experimental uses. Each con-
tains two identical, independently adjus-
table DC power supplies that can be 
varied from 0-30V and 0-2A (PS280), 
and from 0-30V, 0-1A (PS283). Front 
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panel red LEDs display volts and amps, 
along with switches to select one of the 
three modes of operation: independent, 
series or parallel. 
For more information circle 202 on 

the reader service coupon or contact 
Tektronix Australia, 80 Waterloo Road, 
North Ryde 2113; phone (02) 888 7066. 

Modular power system 
Hewlett-Packard has introduced a 

mainframe-based modular power system 
that holds up to eight 150W, DC power-
supply modules in just 18cm of rack 
space. Each power-supply module has 
the full functionality of a stand alone 
programmable power supply. 
The new HP 66000A system requires 

one-fourth the rack space of HP's exist-
ing single-output, programmable power 
supplies with similar power. The small 
space requirement of the new system 
reduces the need for additional racks, 
thereby minimising costs and floorspace 
needs. Modules can be removed without 
the need to power down the system. 
HP offers three models: the 8V, 128W 

DC module (HP66101A), the 20V, 
150W DC module (HP66102A) and the 
35V, 150W module (HP66103A). 
The modules use a low noise switch-

ing design to achieve noise specifica-
tions of 5 to 10mV peak to peak, while 
still preserving normal switcher com-
pactness and efficiency. 
For more information ring Hewlett-

Packard on 008 033 821. 

Wide range power modules 
Powercube has introduced its new line 

of 75W `X-tra wide series' modules. 
These are rugged, low profile switching 
regulators, providing fully isolated, effi-
cient power conversion from an ex-
tremely wide DC input range of 6-60V. 
Single outputs are available in 5, 12, 15, 
24 and 28V models. 
With a 10:1 input voltage ratio, the 

modules meet MIL-STD 1275A 
`cranking' specifications without auxi-
liary modules. Module components have 
been derated to meet or exceed NAVSO 
P-3641 guidelines. 
For more information circle 206 on 

the reader service coupon or contact 
Priority Electronics, 23-25 Melrose 
Street, Sandringham 3191; phone (03) 
521 0266. 

UPS for computers 
LINX UPS models provide clean, 

uninterrupted power for computer-criti-
cal applications up to 3kVA. Modules 
are short-circuit protected and integral 
by-pass circuitry protects against over-
load. LINX UPS are also intelligent, 

150 watt DC/DC converter 

The range of ETA DC/DC converters 
now includes models rated at up to 
150W, with nominal input voltages up to 
110V DC. The converters are extremely 
reliable and are manufactured to meet 
UL standard specifications. 
On the 110V model, the input voltage 

can be between 85V and 140V, positive 
or negative, and is a floating input. Out-
puts available are from 5V to 48V 
with output ripple and noise 1% plus 
50mV p-p (DC to 100MHz). 
The converters have an efficiency of 

75% typically and transient recovery 
time of 0.5ms. Operating over a 
temperature range of 0 to 500C, they 
include fold-back current limiting, over-
current protection and zener limiting 
over-voltage protection. 
Typical applications for the 110V DC 

models have been within the electrical 
generating industry and the railways, 
and for the 48V model, telecommunica-
tions equipment. 
For more information circle 205 on 

the reader service coupon or contact 
Amtex Electronics, 13 Avon Road, 
North Ryde 2113; phone (02) 805 0844. 

providing optional remote and peri-
pheral communications, as well as auto-
matic battery testing during operation. 
For larger UPS applications, SUPER-

LINX (36kVA to 12kVA), allows 
module exchange or maintenance to be 
undertaken online, ensuring no interrup-
tion to vital processing. Optional load 
shedding and RS232 communications 
are also available. All LINX and SU-
PERLINX systems, comprehensive 
lightning protection circuits are included 
to provide protection to 6kV, 3000A. In 
a recent electrical storm, the lightning 
impulses exceeded the LINX specifica-
tion (3000A). The protection devices in-
side the UPS were destroyed, but they 
still protected the computers, and the 
two systems kept running with-out error. 
LINX and SUPERLINX are designed 
and manufactured by Maitec, and sold 
throughout Australia and the Pacific Rim. 
For more information circle 207 on 

the reader service coupon or contact 
Maitec, PO Box 724, Castle Hill 2154; 
phone (02) 634 6211. 

Upgraded ECL supply 
The latest upgrade to the Burr-Brown 

PVVR62XX series of DC/DC converters 
is a 5.2W regulated supply of -5.2V, 
suitable for ECL logic, high speed ADCs 
and other applications. 
The input voltages available are from 
5 to 48V DC, while the output current is 
1A. The supply is isolated to 500V and 
encapsulated using a flexible en-
capulant, to ensure excellent thermal 
dissipation and superior reliability. 

Input and output filters are incor-
porated, so external components are not 
required to obtain the performance as 
specified. Typical ripple and noise is 
only 25mV 
The use of surface mounted devices 

and improvements in the manufacturing 
process have enabled a low price to 
be maintained. 
For more information circle 209 on 

the reader service coupon or contact 
Kenelec, 48 Henderson Road, Clayton 
3168; phone (03) 560 1011. 
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Wideband amp 
Continued from page 123 

Power supply 
The amplifier's self stabilizing DC 

characteristics mean that a fancy regu-
lated power supply is not required, 
even for low level signal applications. 
A DC rail of 7.5V is generated by the 
power transformer TR1, a bridge rec-
tifier and a simple adjustable zener 
diode stabilizer circuit (ZD1, Q1 and 
associated components). 
Any remaining ripple and line volt-

age variation is smoothed by the 
dynamic filter R3-C6-Q2-C7. This is 
mainly for the benefit of the input 
source follower stage, as the common 
mode configuration of the amplifier 
will cancel any supply rail ripple. 
The input mains voltage tolerance is 

greater than plus or minus 10%. (The 
14.6V measured at the output of the 
bridge-rectifier was obtained with an 
AC mains voltage of 232V.) 

Construction 
Being a wideband device with con-

siderable gain, the amplifier should be 
built in a fully shielded box using cor-
rect RF layout techniques. 
This is especially necessary if the 

1M input impedance facility is going 

to be used. In fact, the input connector, 
input selector switch and input FET 
circuitry should be placed in a separate 
shielded compartment, or be enclosed 
by a suitable earthed shield. 
The combination of a high im-

pedance input, wide bandwidth and 
considerable gain can be a formula for 
oscillation, unless the amplifier is 
properly constructed. 

If the power transformer is mounted 
inside the box, the mains RFI filter 
capacitors Cl and C2 should be fitted. 

The impedance of the mains wiring 
will then be kept low at radio frequen-
cies, and the tendency of the 
amplifier's input stage to pick up any 
spurious mains-borne signals will be 
reduced. 
For '12F only' applications, it is 

desirable to limit the low frequency 
response by scaling down equally all 
the coupling capacitors in the 
amplifier (C10, C11, C12 and C16). 
For 'audio only' use, omit C13 and 
C14 at the emitters of Q5 and Q6. 

Set-up 
To line up the amplifier, short circuit 

the input to Q3, and adjust RV1, at the 
base of Ql, to give 7.5V at test point 1 
(TP1) at the collector of Q2. Then ad-
just RV3 (connected to the base of Q5 

via R14) to give 2.0V near the output 
terminal (TP2). To resolve a small 
amount of interaction, repeat the above 
two steps. 
Finally, apply a sine wave signal to 

the input. By using a CRO or other 
instrument, adjust RV2 (connected to 
the base of Q5 va C12) until the output 
level is 1V p-p. Then adjust RV4 (at 
the `output level' meter) to make the 
needle on M1 reads either centre-scale 
or OVU, whichever is applicable. 

If you wish to use the amplifier with 
a 10X CRO probe, it will be necessary 
to adjust CV1. 
This capacitor, connected to the 

'input selector' switch, can vary from 
5-30pF. The probe is correctly adjusted 
for your CRO when a square wave 
response is obtained. 
Now you can freely transfer the 

probe between the CRO and the 
amplifier, without having to make any 
further adjustments. ' 
All resistors used in the circuit are 

1/4W, 5% tolerance. All non-
electrolytic capacitors are disc 
ceramic, with the exception of C10 at 
the gate of Q3 which is a polyester 
type. 
The 'gain' adjusting resistor RV2 is 
a non-inductive, carbon potentiometer. 

Communication 
Power Supply 

Charger 
For 12 Volt or 24 Volt systems 
Low Cost 
Battery Discharge protection 
Fully Protected 
Low Noise 

The high powered performer 

Eauogrly1 

Company 

landae..M. 

SETEC 

Setec Pty. Ltd. 6 Holloway Drive, Bayswater, Vic. 3153 Australia 
Ph: 613 (03) 762 5777 Fax: 613 (03) 762 9197 

DAVID HALL ELECTRONICS 
Computer Disks 

Pkt 10 
5.25" DSDD ... $5.95 
5.25" DSHD .. $10.95 
3.5" MF2DD ... $9.80 
3.5" MF2HD $19.95 

Video Belts 
Cassette Belts 
Turntable Belts 

NOW STOCKED: 
Full Range of 
K and W Heat sinks D Security Devices 

FM Bug Kits 
El Voyager S. PC board 9.20 
CI PC board only 1.50 
A surface-mcunted bug that fits on tap of a ev 
battery. 

• Ultimo & PC board 812.50 
O PC board only 2.50 
See issue 15 or Security Devices Our 1km bug 
Recxxres LED Power Meter for peeking 

Telemite Midi & PC b.mrd  7.45 
CI PC board only 1.50 
See More FM Bugs This model s attached to 
the phone lires Has good audio Pick uP 

17 Amoeba IS PC 9.40 
• PC board only 1.40 
See More FM Bugs, A 400m room bug with 
tank circuit output A very good performer 

CI The ANT & PC 8.50 
CI PC board only 1.15 
See FM Bug book 1 A stable 200m room bug 
that fits into a Tic Tac box 

D Beetle MU S. PC 13.45 
I:1 PC board only 1.30 
See More FM bugs, An upgraded guitar 
transmitter with adiustable input sensitivity 

D Field Strength Meter & PC .8.70 
13 PC board only 2.50 
Used to measure the output power of our bugs 

 3.40 

FULL RANGE OF ALTRONIC AND TALKING 
ELECTRONICS KITS INCLUDING FM BUGS 

MAIL ORDERS 
For goods value bp to Add postage 
$10 $24 $4 00 
$25 $49 $5.00 
$50 $99 $6 50 
$100 over $8.00 

DAVID HALL 
ELECTRONICS 

3/376 KINGSTON RD, 
SLACKS CREEK 4127 

Ph (07)808 2777 
Fax [07) 209 2623 
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Here's a few hot tips... 

Welter EC1001D 
One of the Favourites! 
• Electronic Temperature control to 

within ±6°C over the range 177°C 
to 454°C 

• Dial readout in 5°C calibrated 
steps 

• Temperature control maintained 
for ±10% supply variation 

• Rapid response platinum 
temperature scnsor with full 
proportional control 

• Thyristor power control with zero-
voltage switching 

• Grounded tip 
• 42W/24Vac transformer operation 
• 10 second recovery 
• 14 tip styles - 0.8 to 5.0mm 

diameter 
$195.00 

ex tax $175.50 

3 _ 

Waller ' 
Soldering 
Stations 
WTCPS 

Transformer powered low voltage 
soldering station. Features Waller 
closed-loop method of controlling 
maximum tip temperature to 
protect temperature sensitive 
components. 
• Grounded tip protects voltage 

and current sensitive 
onen. e compso nents. 
stainless steel heater 

construction 
• Non-burning silicon rubber cord 
• 15 tip sizes - 0.8mm to 6.00mm 
• llsecs to recover for 37°C drop 
• Choice of tip temperatures 

315°C/600°F, 370°C/70°F, 
430°C/800°F 1137.00 

Now Stocking 
Weller WPA2 
Pyropen 
The ultimate cordless soldering iron 
• No electricity 
• No batteries 
• Gas operated 
• Ready to use ln 30 seconds 
• Refill in moments 
• Hot air blower and mini-torch 

burner 
• Up to 3 hours use from one filling 
Weller Pyropen weighs only 909m 
and otters temperature control from 
200 to 500°C . If has a built-in 
ignitor and gas level indication. 
Flame and temperature are easily 
controlled by sliding lever. Choice of 
14 tip shapes plus 4 gas/hot air 
blowers. Can be usedfor brazing up 
to 1300°C with special tip. 
Supplied in metal storage box 
containing tip wipper. 

ex tax 116.25 $165.90 
Ail Irons P&P $10 

We stock a wide range of Welter Tips. 
Talk fo us about all your tool requirements - we have a wide 

range and everything for the professional or hobbyist 

Portasol 
Professional 
Soldering Iron 
See El. April 88. No cords or 
batteries yet It pives the equivalent 
of a 10 to 60W1ron. Up to 90 
minutes continuous use from a 
single fill. Tip temperatures as high 
as 400°C can be set The kit 
includes one soldering tip, a hot 
knife, blow torch and hot blow. Cap 
contains a flint lighter. Comes In a 
handy case (with stand for the iron) 
almost lits in your pocket. $89.95 
PORTASOL STANDARD 
SOLDERING IRON 
We've sold hundreds of 'ern to 
servicemen and technicians. 
Complete and ready to use with just 
the Iron and bit 39.95 
Spare tips are each $12.95 
Portasol gas specifically designed 
for PORTASOL 150g 6.95 

Solder Wick $/95 
Solder 1.25, 0.9 and 0.71mm 
250gm $8.00 
500gm $15.00 

• •v 

The NEW 
SC5000A DIC 
Desoldering 
Tool. 
Now fitted with 80W heater, NEW 
Hot air nozzle makes it easier to 
remove surface mount devices. 
Price is unchanged at $399 ex tax 

($4/8 inc tax) 
Stand $42.50 
li you're working on surface 
mount devices you'll need the 

SMD Removal 
Kit. 
Comes with filter pipe, stainless 
steel wire and blade rolls , re wi 
holder, blade holder and hot air 
nozzle. $82.80 

Why Pay Up to 
$80 for a Mouse? 
Genuine 3 button mouse offering 
260-2600dpi resolution. Microsoft/ 
Mouse Systems compatible (proper 
slide switch). Includes mouse 
driver, test program, read-me files 
etc on 51/4 disk. Full instructions. 
Excellent value at only $34.95 

[ Power Supplies 

MAGGYLAMP 
• Magnifies any object under a clear 

cool light leaving both hands free. 
• 127mm bi-convex lens, 4.00 

dioptres, 254mm focal length 
• Flexible arms for easy positioning 

Value at $250.00 

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. 165x90x5Omm container 
holds half a litre and is made of 304 
stainless steel. Some people are 
charging a lot more. 

Ours are only $150 

NEW MINI-VAC 
Special Purchase 
100's of uses for this handy battery 
powered mini-vacuum cleaner. 
Clean your computer keyboard, 
slides and projectors, video 
equipment, stereo's. Supplied with 
two brushes, straight and angled 
connecting pieces. Runs off 9V 
alkaline battery plus socket for 9V 
ac plug pack connection. 
Normally sells for around $16.00 
We have them for only $11.95 

`• • 

:Wb je 

GP03020 DC Power Supply 
• 2 by 30V/2A variable outputs 
• 4 analog meters 
• Fixed 5W3A and 5V/1A outputs 

$725.00 
GPC3030 DC Power Supply 
• 2 by 30V/3A variable outputs 
• Fixed 5V/3A output 
• Two 3 1/2 digit LED Panel Meters 

$713.00 
GPR3030 DC Power Supply 
• Single 30V/3A output 
• Flne/Coarse control 

$360.00 

Just what the Serviceman needs! 

ROLACASE 
Portable Storage 
Systems 
• Ideal for vehicle storage 
• Easily indexed 
• Take with you to the job 
• Static conductive to prevent 

damage to delicate components 
• ideal for mining, gas etc industry 

where extra safety is required 
• High impact ABS 
• Infernal Dimensions 

360x360x75mm 
• Choice of two types - 
Blue, single compartment $57.20 
Orange, divided into 20 
compartments $64.95 

• Storage rack holds 3 cases, for 
vehicle or bench $155.00 

Fluke 
Multimeters 

If you want the best, 
then Woody has 'em! 

Fluke 45 $1450.00 
New 73-II $210.00 
New 75-li $312.00 
New 77-II $354.00 
83 $478.00 
85 $576.00 
87 $690.00 

Ail these prices 
include tax - call for 

lax free pricing  

Handy Probe 
Multimeter 
Ideal 
for 
tight 
spots 

tests Logic 
too! 

No need to turn your head to read 
this multimeter. The readout is right 
there in the probe! Auto and manual 
ranging, 3.5 digit large 14mm LCD 
display- all in a handy probe. Logic 
testing function for CMOS/TTL. Data 
Hold button, Diode test, Continuity 
buzzer. DIsplay shows all functions. 
Protected to 250V 
• DC Voltage from 200mV to 500V 
• AC Voltage from 2V to 500V 
• Resistance from 20012 to 20Mil 
• AC/DC Current to 200mA 
• Continuity check to 21cn 
• Logic Testing to 1MHz and 1 lis 
• Diode Test 2V $55.00 

SerialTest serial 
data analysis on 
your PC 
This is an MS-DOS software and 
cabling package which enables 
technicians and engineers to 
perform serra] data comms analysis. 
It otters sophisticated problem 
solving facilities at a fraction of the 
cost of 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 XE 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 

o 

x,01101 voà, o 
.rtt lette,. of eau. thune tle leSI I bey tuy ubed te egn 

• Writes captured data directly to efd 
disk to allow maximum capture FA 
butter 

• 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. 

Test Leads 
ETS1111 Oscilloscope Probe 

Kit Switchable x1/x10 
$51.95 

TLKO I Silicone universal 
multimeter test lead kit 

$54.95 

QUV-T8/N 
Industrial 
EPROM Eraser 
• 125x200mm slid-out tray 

with anti-static pad 
• UV indicator 
• 7700 hour lamp life 
• 15,000microwallIsq cm 

intensify 
• Safety interlock switch 

$133.80 ex tax 
$155.20 inc tax 

DonY forget we stock a 
full range of EPROMs and 

other microprocessor 
chips. 

Geoff Wood Electronics Pty Ltd (Inc ln N S W) 
229 Burns Bay Road, (Comer Beatrice Street), Lane Cove West N S W 

Mail Orders to - P 0 Box 671, Lane Cove N S W 2066 
Telephone : (02) 428 4111 Fax : (02) 428 5198 

8.30am to 5.00pm Monday to Friday. 8.00am to 12 noon Saturday 
Mail Orders add $5.00 min to oover postal charges 

Next day delivery in Sydney add $5.00 
All prices INCLUDE sales tax unless stated otherwise 

Tax Exemption Certificates accepted if the line value exceeds $10.00 
BANKCARD, MASTERCARD, VISA, CHEQUES or CASH cheerfully accepted. 
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Memory cards: will 
they replace hard disks? 
Plug-in ROM and SRAM memory modules the size of a credit card have been around for a couple 
of years, and have found limited use in portable computers, instrumentation and data logging. But 
Intel's recent development of the 'flash' memory chip has opened the way for memory cards to 
replace lower capacity hard disk drives. 

by RORY O'CONNOR 

Examine a few of the latest notebook 
and pen-based computers closely, and 
chances are you'll find something that 
looks more like a credit card than an 
array of computer memory chips. 
Proponents of these little cards, tucked 
into thin slots on the sides or bottom of 
an increasing number of ' mobile' com-
puters, say the cards are more important 
than they may look. 
Older versions of the memory cards, 

storing programs and data, have taken 
the place of floppy disk drives in some 
machines. And the new technology, 
called ' flash memory' cards, puts so 
much data on a single card that the cards 
are being offered as an alternative to 
hard disk drives. 
Boosters of the cards say they even-

tually could lead to a plethora of plug-in 
options for users, ranging from modems 
to cellular telephones to circuits that 
hook a mobile computer into a corporate 
computer network. 

"In the next three years, this is going 
to have a great deal of impact on port-
able computers," says John Reimer, 
chairman of a computer and chip in-
dustry group that has developed stand-
ards for the card. 

In mobile computers — a term coming 
to mean small notebook machines, pen-
based computers and handheld or 'palm-
top' devices — flash cards offer several 
advantages over hard disk drives. 
For one, the cards, being a set of com-

puter chips, require far less power to 
operate than disk drives, which have 
motors and other moving parts — a cru-
cial factor to users who demand maxi-
mum battery life in a mobile machine. 
The cards are also far lighter than disk 

drives, addressing another user demand 
that mobile comptuers weigh as little as 
possible. Their proponents add that flash 
cards are more reliable than disk drives 
in mobile computers because they won't 
'crash' when they are thumped on a 

table or dropped by a delivery truck 
driver. And because they can be 
removed without losing their data, flash 
cards can let mobile computer users 
share programs and data or custom-con-
figure a machine as needed. 

First uses 
The first memory cards began to ap-

pear about two years ago in mobile com-
puters, notably the NEC UltraLite 

notebook and the Poqet palm-top com-
puter, as a way to supply programs like 
Lotus 1-2-3 or increase the computer's 
main memory without opening its 
crowded interior. 
But those cards have drawbacks. The 

data on the cards that typically supply 
programs — called ROM cards —can't 
be changed or expanded by the user. If a 
new version of the program is written, 
users have to get a new cards. 
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Intel's Flash Memory Card can store the same amount of information contained 
in a dozen standard 5.25" floppy disks, while occupying no more space than a 
common credit card. Using the Flash Memory Card will allow portable personal 
computers to weigh less, perform faster, and last longer. 

SRAM expensive 
Another type of card, called SRAM, 

can be changed by the user. But the 
cards must contain a small battery, 
similar to those used in watches and 
cameras, to provide the power they need 
to keep from 'forgetting' their contents. 
They also have limited capacities — two 
megabytes at most today — and they are 
expensive, with users paying as much as 
US$1400 each. 
The 'flash' cards introduced last Oc-

tober by Intel get around both problems. 
Data can be changed by users, but the 
flash cards don't need a battery to 
remember data. And they cost about half 
what SRAM cards do per megabyte. 
What's more important to many 
manufacturers, though, is that flash 
cards offer more data storage than 
similar size SRAM cards. 

Intel has begun selling 4MB flash 
cards, and even larger ones are expected 
within the next few months. 
Grid Systems of Fremont, which now 

uses SRAM cards in its pen-based Grid-
Pad computers, will offer flash cards in a 
coming series of the portable machine, 
says product manager Kate Purmal. The 
reason? " Capacity," she says, even 
though flash memory is somewhat 
slower than SRAM. 

Replacement for HDD's 
While disk-drive makers are skeptical 

about the ability of the cards to replace 
hard drives, Intel insists that flash cards 
can capture plenty of the market. 

"Pretty soon, nobody will make a 20 
or 20-megabyte hard disk. The cards 
will eat into the diskdrive market from 
below," says Lou Hebert, Intel's product 
marketing manager for the devices. 
For example, Sundisk of Santa Clara 

is planning to introduce a hard disk re-
placement based on flash memory that 
initially will come in 2, 5 and 10 
megabyte capacity, with a 20 megabyte 
version in the planning stages. 
"Our first production will be 100% 

compatible with a 2 x 2" hard disk," said 

Reimer, who is also Sundisk vice presi-
dent of marketing. 
The chief drawback to flash cards is 

not performance, but cost. Even though 
it is half the price of SRAM, flash 
memory is still too expensive for many 
applications. 

Intel's four megabyte version costs 
US$650 in large quantities, Hebert says. 
But few if any companies have that kind 
of demand yet. Poqet Computer, one of 
the earliest to adopt memory cards for its 
handheld MS-DOS computer, charges 
customers US$1400 for a 4MB flash 
card. 
"The product will be too expensive 

until they get some more things using 
them outside the PC industry, like cards 
or washing cmachnes," says William 
Lempesis, who publishes a Pleasanton 
newsletter on portable computers. 

Standards adopted 
An industry group is trying to hasten 

that day. The Personal Computer 
Memory Card International Association 
was formed by Databook, a Mas-
sachusetts company that makes memory 
card drives and the interface between the 
drives and the system. 
The PCMCIA was formed at first to 

deal with a vexing problem: each 
manufacturer of memory cards had 
developed its own connectors and tech-
nical specifications for using the cards. 
The PCMCIA last year issued a single 
standard for the physical size of the 
cards, and decreed they should have a 
68-pin connector — allowing all kinds 
of cards to be interchangeable. 
Recently the group approved the 

second revision of the specification, al-
lowing manufacturers to make com-
munications modules and other 
peripherals on a card — or even com-
bine memory and peripherals on a single 
card. 
"Modems are the first thing people 

will do with the new specification," says 
Bill Densham, director of PC enhance-
ments for Poqet. Next will come rug-
gedised disk replacements, he says. 
Others say network connections and 
even cellular telephones could be built 
into the cards, giving mobile computer 
users a wealth of options that can simply 
be plugged in when they're needed. 
There are even more intriguing pos-

sibilities, Reimer says. Eastman Kodak 
and Polaroid are considering how to use 
the cards to capture images in electronic 
cameras, and then plug the cards into 
computers where the images could be 
used by insurance adjusters recording 
damage to a car or sales executives who 
want to display their wares. 
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Intel plans 100MIPS 586 
Intel executives have cautioned a group 

of Wall Street analysts not to expect the 
company to be `frozen out' of the future 
desktop computer market, just because 
IBM and Apple have signed a letter of in-
tent to cooperate on a new PC that will 
mn on an IBM-designed processor to be 
manufactured by Motorola. 
Regardless of the outcome of that deal, 

or the success of the ACE alliance, Intel 
believes it will continue to be a 
microprocessor market leader. To secure 
that position and to minimise the effect of 
clone makers such as AMD, Intel has 
speeded up the timetable for bringing new 
processors to market. 

Specifically, Intel executives said, the 
forthcoming top-of-the-line 80586 chip 
will go into volume production as early as 
the end of next year. And when it is intro-
duced, the chip will operate at a blistering 
100 million instructions per second 
(MIPS). At that speed, the 586 will be 
able to compete head on with any Sparc, 
MIPS, 88000, HP Precision Architecture 
processor, RS/6000, or any other RISC 
processor on the market 
Computer makers will be able to build 

next generation computers around the 586 
that will be as capable as any new 
machine produced by Apple, IBM or 
ACE members. 

Fujitsu rejects IC 
patent, TI sues 
Fujitsu has become the first major 

Japanese semiconductor producer to 
refuse to recognise the patent that Japan's 
Patent Office granted Texas Instruments 
in 1990 for the invention of the basic in-
tegrated circuit As a result, TI has filed a 
lawsuit against Fujitsu to enforce its 
patent. To date, four large Japanese chip 
makers have signed IC patent licence 
agreements with TI. Enforced to its fullest 
extent, TI will be able to receive royalty 
payments on every semiconductor 
produced in Japan, between now and 
2001. 

In the lawsuit filed in Tokyo, TI is as-
king the court to bar Fujitsu from selling 
all semiconductor products that infringe 
on TI's basic IC patent. In effect, that in-
cludes every chip Fujitsu makes. 

Network Computing Devices of Mountain View, already the leading supplier of 
Xterminals, has lust released a new model built around Motorola's 88100 RISC 
processor. The NCD 19C is the first RISC-based terminal to feature integral 
floating point processing capability allowing it to compete with powerful 
graphics based workstations, costing two or three times its US$6400. 

At the earliest, it could take until the 
next Northern hemisphere summer before 
the case could be heard in court. In a 
worst case scenario, the court could order 
Fujitsu to suspend the manufacturing and 
sale of its entire semiconductor operation, 
and bar the firm from selling any com-
puter, VCR, cameras, and other electronic 
equipment that contain Fujitsu com-
ponents. Most likely it will never go that 
far. Even if TI wins, both companies 
would probably sign an court-of-court 
settlement 
A spokesman for Fujitsu America said 

his company is confident Fujitsu's 
products don't infringe on TI's patents be-
cause the patent covers only a very nar-
row technology. 
Meanwhile, TI said it is trimming its 

worldwide workforce by 3200, mostly 
through early retirement incentive 

programs for which the company has set 
aside US$130 million. The one time 
charge was largely responsible for TS 's 
$157 million quarterly loss. 

IBM banks on X-rays 
for future DRAMs 
IBM is taking the first step towards the 

conversion of the production process for 
its leading-edge DRAM memory chips 
from conventional light sources to X-ray 
lithography. Before the end of the year, 
the first chips produced with the revolu-
tionary new machines are expected to roll 
off the production line. By the end of the 
decade, IBM hopes all of its memory 
chips will be produced by the X-ray tech-
nology it has been developing in a joint 
venture with Motorola. 
The current IBM system is a huge 27-
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ton colossus. Industry experts say the 
IBM technology may soon be eclipsed by 
efforts in Japan, which are focusing on 
building less complex and much less ex-
pensive systems that use X-ray laser 
beams. The IBM-Motorola project is the 
only one of its kind in the US. Earlier, 
Perkin-Elmer scrapped an X-ray lithog-
raphy development project, and start-up 
Micronix in Silicon Valley was unable to 
find customers for its revolutionary sys-
tem, which was developed in the mid-to-
late 1980's. Micronix has since gone out 
of business. 
Meanwhile, at least 10 X-ray lithog-

raphy development projects are currently 
underway in Japan. 

Computer industry 
in worst slump 
From IBM on down, including such 

previous stellar performers like Apple 
Computer and Compaq — as well as Am-
dahl, Tandem, MIPS, Wang Unisys, Digi-
tal Equipment, and just about every other 
computer company — they're all suffer-
ing from what is shaping up as the worst 
slump to hit the computer industry. 
Between Apple, DEC, Unisys and 

Wang, US$2.5 billion of red ink was 
spilled in the last three months alone. Ear-
lier, IBM took a US$3 billion write-off to 
restructure itself. Unemployment in 
Silicon Valley has nearly doubled in the 
past year, from 3.4% to 6.5%. 
Following years of prosperity, com-

puter companies are scrambling to stem 
the flow of red ink, reduce expenses, cut 
their workforce, and take other measures 
to deal with a computer market that may 
not show signs of improvement for 
another six months, according to some 
analysts. 
Although makers of larger computers 

such as Wang, Unisys, IBM and DEC 
have been struggling for several years to 
adopt the rapid changes taking place in 
the computer market, the slump is virtual-
ly a new phenomena to companies 
making desktop PC's and workstations. 
The new realities are forcing com-

panies to make significant changes in 
their operations, including the sell-off or 
closure of certain product lines, massive 
lay-offs, and speeding up the develop-
ment of new products that are best suited 
for the markets of the 1990's. Whereas 
the 1980's were characterised by product 
generations that followed an evolutionary 
upgrade path, computer makers are gear-
ing up for next generation products that 
offer radical depatures from existing for-
mats and standards. The best example 
may be Apple's decision to drop long-
time partner Motorola in favour of a coin-

puting architecture from arch rival IBM. 
IBM, by the same degree of unlikeliness, 
eagerly linked up with Apple in order to 
free itself from the bondage of Microsoft 
and Intel. 
But to get out of their slump, cutting 

costs, automating production and reduc-
ing the workforce won't be enough. 
Analysts believe companies will have to 
change the way they sell computers. Al-
ready increasing numbers of customers 
buy computers from no-frills discount 
super computer stores, through toll-free 
'800' telephone services, and catalogs. 
They must also make sure their 

products can be sold in open distributed 
network computing environments, large 
networks in which computers from a wide 
variety of vendors work and communi-
cate together smoothly. 

Trimble to build 
vehicle tracking system 
Trimble Navigation, the Silicon Valley 

company whose portable `Trimpack' 
global positioning systems became 
popular with soldiers in the Saudi Desert 
during Operation Desert Storm, an-
nounced it has linked up with Etak, a 
company that makes navigation position-
ing systems for automobiles and trucks. 
Under the agreement Trimble will 

license Etak's technology, including map 
display technology and the disks that con-
tain digitised versions of maps of every 
street in the United States. Trimble plans 
to combine its GPS technology with the 
Etak system to develop an advanced 
vehicle tracking and fleet management 
system for transportation firms. 
Using the system, a delivery truck 

driver can call his GPS coordinates into 
his centrally located dispatcher. 
After entering the coordinates into a 

graphics based workstation terminal that 
stores Etak's digitised maps, the dis-
patcher will be able to locate on the map, 
track its progress, or guide it to a certain 
destination. In the long run, Trimble said 
it hopes to build a dashboard system that 
would incorporate its GPS system and the 
Etak mapping and display technology so 
drivers will be able to locate their position 
on the streetmap. 
Etak is owned by the conglomerate 

belonging to publisher Rupert Murdoch. 

Toshiba to build 
drives in valley 
Many companies design products in 

Silicon Valley and then manufacture them 
elsewhere. Toshiba has decided to do the 
opposite, in a move that could create 400 
new jobs. The Japanese company's US 

arm has set up a research and manufactur-
ing centre in San Jose that will build an 
advanced disk drive capable of storing 
one billion bytes of data in desktop-com-
puter workstations. 

Toshiba, which designed the drive in Ir-
vine (Orange County), said that its new, 
200,000 sq.foot plant will employ 100 
people by the end of this year and four 
times that number by the end of 1994, 
when it will have the capacity to churn 
out up to 500,000 drives per year. The an-
nouncement contrasts with recent news of 
a wave of layoffs in the valley — notably 
the 1650 layoffs by Scotts Valley-based 
disk drive maker Seagate Technology. 
Toshiba said it needs skilled disk drive 

engineers, who are in short supply in Ir-
vine, and wants to be close to suppliers of 
key components and customers. "We 
believe that Silicon Valley is the centre of 
disk drive and other technology," said 
Frank Buckley, vice president and general 
manager of the disk products division of 
Toshiba America Information Systems. 

Sematech 
changes course 
Sematech, the consortium founded four 

years ago, is trying to survive beyond its 
intended five year mission to help rebuild 
the sagging US semiconductor industry. 
Sematech officials have announced a new 
strategy to 'get more bang for the buck' 
and to keep the facility's doors open for 
several more years. 
The high profile consortium, based in 

Austin, Texas, has decided to back away 
from its ambitious — but costly — goal 
of setting up a complete test factory that 
could produce samples of next generation 
memory chips. Instead, Sematech has 
decided to develop individual pieces of 
manufacturing equipment and software 
that could be used more flexibly to 
produce a wide variety of future 
microchips. 
The change in direction was disclosed 

by Sematech chief executive officer Wil-
liam Spencer. If implemented it could 
have a significant impact on the 
consortium's ability to reverse the steady 
decline of the US semiconductor industry 
observers said. It may also influence the 
outcome for a major lobbying battle, as 
Sematech gears up to persuade the Pen-
tagon and Congress to continue paying 
for the controversial venture after its ini-
tial five years of financing expires in 
1993. The Defense Department through 
the research agency known as DARPA, 
contributes about US$100 million each 
year to Sematech, with an equal amount 
drawn from 14 US semiconductor 
makers. 
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Computer News 
and New Products = 1'. 

Flatbed plotter 

Roland's new DPX-4600 completes its 
range of flatbed plotters, now available 
from A4 to AO. 
The new AO plotter is targetted for 

mapping, surveying, geographical, PCB 
design, civil engineering and complex 
mechanical engineering applications. 
The flatbed design benefits include the 

ability to use virtually any size or type 
media, plus the capability to draw right to 
the edge of the paper without any risk of 
paper slippage or crimping. 
Once the media has been set on the 

electrostatic pad, users can leave the plot-

ter unsupervised whilst producing draw-
ings without risk of distortion. The DPX 
plotter range has built-in intelligent 
software, including fully automatic com-
munications, plot optimisation (i.e., full 
pen and vector sorting for fast drawing 
processing), automatic pen and pencil 
recognition, plus automatic speed and 
pressure setting. Added to the plotter 
650mm per second speed is a 3.1 micro 
resolution. 
For more information, circle 161 on 

the reader services coupon, or contact 
Roland Digital Group, 233 Burwood 
Road, Hawthorn 3122; phone (03) 818 
0633. 

Video printer 
Hitachi's latest video printer, the 

VY150E, can be coupled to a VGA to 
PAL card, giving the printer direct con-
nectivity to an IBM or compatible com-
puter. Anything on the PC screen can 
now become a 110 x 75 glossy print, 
making photorealistic artwork and 
graphic design accessible to the IBM 
computer artist. 
The printer can also be coupled direct-

ly to any video source such as a VCR, 
video camera, TV or still video camera. 
Its onboard frame grabber will capture a 
single frame simply by pressing a button, 
producing a near photographic quality 
print within 100 seconds, without inter-
fering with the viewing of the TV or 
VCR, or the operation of the camera. 
The VY150E retails at $2980. 
For further information circle 162 on 

the reader services coupon or contact 
Lako Vision, 1/45 Wellington Street, 
Windsor 3181; phone (03) 525 2788. 

Line driver extends RS-232C 
A new line driver from Datacom 

Technologies of USA provides a simple 
solution for users wishing to extend the 
distance between RS232C devices. 
Constructed on the back of a standard 

DB25 plug or socket, and self-powered 
by using voltage levels normally 
provided by the interface, maximum 
driving distance can be extended to 161an 
at 1200 baud, and 5.5km at 19,200 baud. 
Installation is further simplified with the 
use of RJ11 connectors, and 4-wire un-
shielded twisted-pair telephone type 
cable. Model 30 mini line drivers have 
been extensively used in completing the 
Tuggeranong LAN implementation 
Project, for the Dept of Social Securities 

DO YOU NEED A FAX MACHINE AND A MODEM? 
GET IN THE PICTURE WITH THE 
MAESTRO 9600XR FAX /DATA MODEM 
$399 Inc tax Telecom approved 
price includes Fax Software for either PC or 
Macintosh 
Send and Receive 

Also the MAESTRO 2400 XR 
Here's a fully-featured, Hayes compatible 1200 & 

2400 bps full duplex modem for just 
299 (inc. tax). 

This modem uses the latest in DSP chip set 
Technology and microprocessor 

control, bringing you the future today. 
Maestro Distributors - Calool St. South KIncumber, NSW 2256 Ph: (043) 2277 Fax (043) 68 2731 
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new facility at Tuggeranong in ACT. 
With many of the printers in the Token 
Ring Network located up to 100 metres 
from the nodes, the Model 30 has 
provided a reliable, low cost means of 
extended distance data transmission. 
For more information circle 163 on the 

reader services coupon or contact El-
measco Instruments, PO Box 30, Con-
cord 2137; phone (02) 736 2888. 

Low cost 600 x 600 
laser resolution 
The Truepoint laser controller card is a 

high resolution laser device which allows 
improved quality for desktop publishing. 

Combining the Truepoint board with, for 
example, a Canon SX or LX laser printer 
engine, can give true 600 x 600 dots per 
inch printing for under $6000. 
The board actually addresses 360,000 

dots per square inch — it does not just 
offer a vertical 'adjustment' of pixel size. 
The Truepoint controller is a full size 

card with an onboard Intel 80960 16MHz 
RISC processor, and the memory to build 
a full page. 
The printer I/O card contains a full 

function video and parallel port to con-
trol the printer and use high speed video 
printing on the fastest PostScript-com-
patible printer available. 

Duo-compatibility allows the printer to 
be used with either Truepoint, or in its 
native mode to retain normal printer 
operations. 

Complete compatibility is offered for 
all PostScript appliations, including the 
transportation of EPS 
Truepoint is simple to install and use 

— it simply sets itself up as the next 
available printer port, and so is available 
to the network if installed in a server. It 
offers full Windows 3.0 compatibility. 
The Truepoint controller, cable and 

software retail for $3600. 
For more information circle 166 on the 

reader services coupon, or contact 

TI RISC microLasers 
Texas Instruments has announced 

two additions to its microLaser printer 
family, the nine page-per-minute (ppm) 
microLaser Turbo and the 16ppm 
microLaser XL Turbo. Based on RISC 
technology, both produce dramatic 
improvements in performance, 
producing images up to six times 
faster than standard 68000 processor-
based printers. 
Enhancements to the new models in-

clude intelligent switching between in-
terfaces and emulations without 
requiring user intervention, and also 
PostScript Level 2 from Adobe, giving 
users access to the newest version of 
the industry-standard page description 
language. 
Both new microLasers ship with 35 

PostScript fonts and PCL4 emulation, 
giving users the benefit of both Post-
Script and HP LaserJet Series II com-
patibility. Each include drivers for 
Windows and Macintosh environments. 
The microLaser Turbos also offer 

concurrently active communications, 
which allows them to communicate to 
Macintosh, OS/2, UNIX R or MS R-

DOS systems at the same time using the 
standard parallel, and the optional 
RS232,RS422 or AppleTalk interfaces 
without user intervention. 
To provide optimum throughput, the 

printers feature a dual processor design, 
with a 16MHz Weitek PXL8220 RISC 
processor on a PostScript processor 

board and a Motorola 68000 processor 
on the main controller board. 
Far more information about the printers, 

including a simple upgrade for existing 
microLaser users, circle 165 on the reader 
services coupon, or contact Texas In-
struments, 6 Talavera Road, North 
Ryde 2113; phone (02) 878 9000. 

The Best Solutions for your Computerized Control Applications 
Computer/Controllers & Processor Boards 
O Z8 BASIC/FORTH System Controller 
O 8031-8051 BASIC Processor Boards 
O 64180(Z80) System Controller 
O V25 (8086) Processor Board 
O 6811 Processor Board 
O ISA Systems 80286 CMOS Processor Board 
Input-Output & Expansion Boards 
O 8-bit Analog-to-Digital Convertor Boards 
O 12-bit Analog-to-Digital Convertor Boards 
O Serial Interface (RS232/RS422/RS485/Modem) 
O Liquid Crystal Display LCD 4x20 
O LCD 8x40 (supports bit-mapped graphics) 

J Floppy/SCSI Interface Boards 
O Optoisolated I/O Exparsion Boards 
O Relay Output Boards 
Development Software 
O BASIC-52 
O BASIKIT Integrated s/w development 

environment for the 8052 
O IBASIC-52 Integer Compiler 

Targets: 8031/32/ 8051/52 
O ROM Extensions for BASIC-52 
O RTCMON Debugger for 8031 
O BASIC- 180 Multi-tasking BASIC Compiler 
O MC-NET networking software 

O ImageWise Video Digitizers 
O Biofeedback Brainwave Analyzer 
O 8031 Firmware Debugger 
O Serial EPROM Programmer 
O SmartSpooler (buffer, auto-switch, 

serial-to-parallel, parallel-to-serial converters) 

For data sheets, prices and advice call or write: 

L9.1 
INTELLIGENT SYSTEMS PTY LTD 

[Ld 
Level 2, 579 Harris Street, Ultimo NSW 2007 

Ph: (02) 281 0203/281 9317 Fax: (02) 281 7718 
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the SPICE TRADE 
moves on-shore with a 

CIRCUIT SIMULATOR 
for the macintosh 

featuring: 
SPICE compatible file I/O- netlist, output formats 
Fully converted to support Mac extended mode 
80 bit floating point (12 extra bits of precision) 

Mac user interface 

Worksheet allows convenient export of tabulayed 
data to spredsheets, word processing, plotting 
and presentation applications 

all this, plus 
In TRADE DEFICIT BENIGN III 

Version 1.0-2Mb application, requires floating 
point), with user guide. 

$249 
ERSTWHILE AEROSPACE 6. ELECTRONICS 

(cheques payable to Jim Maguire) 
P.O Box 191 Tel: 02 872 1887 
Beecroft, NSW 2119 Fax: (02) 872 4705 
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At Last! The Missing Link 
in Audio Service 

The Audio Interface links all your test 
equipment with the units being serviced 
— from Walkmans to whopper amps. 
Power measurement (3 inputs) 800 watts 
per ch. Inputs/outputs duplicated on rear 
panel. 
No more temporary hook-ups. 
Just one lead in, one lead out. 
Flick a switch, turn a knob, it's there! 
Saves frustration, time, and money. 
An investment in productivity at $ 1495 

Kingsley Electronics (03) 583 4020. 
17 Blackburn Drive, Cheltenham, 3192. 
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COMPUTER NEWS 
Stonehenge Enterprises, PO Box 496, 
Drummoyne 2047; phone (02) 719 8080. 

Compact industrial PC 
The Siemens SICOMP PC32-M is a 

new industrial PC in a compact sealed 
design which can be easily built into con-
trols, automated manufacturing mach-
inery, test and measurement equipment 
and diagnostics systems. Heat is dis-
tributed evenly throughout the casing in-
terior by an internal fan and dissipates by 
natural convection and conduction 
through the casing walls. 
The SICOMP PC32-M system unit 

consists of a strong anthracite-coloured 
casing made of aluminium, with a 58W 
power supply, a backplane with a slot for 
the CPU board and two free AT slots for 
expansion boards. The entire RAM is lo-
cated on the CPU board, along with the 
VGA video controller. The casing can ac-
commodate a 3.5" floppy disk drive and 
a 30 or 60MB hard disk drive. 
The new industrial PC is 81 x 200 x 

398mm (W x H x D) and weighs in at 
around a mere 6kg. With the use of slot 
CPU boards and the 80286 12MHz 
80386SX 16MHz, 80386 25/33MHz and 
80486 25/33MHz processors, the SI-
COMP industrial PC provides users with 
CPU power to suit their needs. 
For more information circle 167 on the 

reader service coupon or contact Siemens 
Industrial Automation, 544 Church St, 
Richmond 3121; phone (03) 420 7218. 

PC-driven synthesisers 
Capable of ultra-wide frequency syn-

thesis, the FSC-30 and 50 are half length 
cards for any PC-XT/AT/386 which pro-
vide up to two independent TTL level 
programmable square wave generators, 
at low cost. 

Both models come with one or two in-
dependent synthesisers per card, with 
each channel crystal controlled for excel-
lent stability. An optional external refer-
ence input is also available, with the 
reference source then being jumper 
selectable between external or onboard 
frequency source. The FSC-30 has a 
range of 0.024Hz to 30MHz, while the 
FSC-50 has a range of 2.98Hz to 50MHz, 
with resolution for both being 27,000 
steps per decade. The cards have three 
switchable addresses, for multiple card 
use, and are connected via 50-ohm coax 
with BNC connectors. 
For more information, circle 164 on 

the reader services coupon or contact 
Boston Technology, PO Box 415, Mil-
sons Point 2061; phone (02) 955 4765. 

lnhouse multiplexers 
General Technology has released a 

range of line driver/multiplexer equip-
ment, designed and manufactured at its 
premises in Pymble, NSW. 
The range of `Maximux' inhouse mul-

tiplexers is designed to provide a low 
cost solution for short haul asynchronous 
data communications. The Maxirnux is 
conveniently packaged in eight channel, 
four channel and four + four channel ar-
rangements. The Maximux communi-
cates over standard twisted pair 
telephone cable, at distances up to 21cm, 
with each channel capable of supporting 
asynchronous full duplex data at rates up 
to 19,200bps. Each channel also supports 
two bidirectional end-to-end control sig-
nals. By using a simple user-configurable 
strapping arrangement on each channel, 
the control signals may be forced true, 
wrapped locally or propagated to the op-
posite end. 
For more information circle 168 on the 

reader services coupon or contact 
General Technology, PO Box 18, Pymble 
2073; phone (02) 498 2066. 

Australian Computers & Peripherals from JED... Call for data sheets. 

The JED 386SX embeddable single board computer can run with 
IDE and floppy disks, or from on- board RAM and PROM disk. It 
has Over 80 I/O lines for control tasks as well as standard PC I/O. 
Drawing only 4 watts, it runs off batteries and hides in sealed 
boxes in dusty or hot sites. 
It is priced at $999 ( 25 off) which includes 2 Mbytes of RAM. 

JED Microprocessors Pty. Ltd. 
Office 7, 5/7 Chandler Rd., Boronia, Vic. 3155. 

\ 

$300 PC PROM 
Programmer. 
Need to programme PROMs from your PC? 
This little box simply plugs into your PC or Laptop's parallel printer 
port and reads, writes and edits PROMs from 64Kb to 8Mb. 
It does it quickly without needing any plug in cards. 

Phone: ( 03) 762 3588 Fax: ( 03) 762 9639 
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2048 x 2048 display in 24-bit colour 
Primagraphics has configured three Vanguard display control-

lers to provide true colour at ultra-high screen resolution: 24-bit 
colour at a screen resolution of 2048 x 2048. The configuration 
will open up new possibilities in simulation and training, radar 
and sonar, printing and medical applications. Each Vanguard is a 
double Eurocard VME-based ultra-high resolution 8-bit frame 
store, with colour video output and a fill speed of 480M pixels 
per second. Two Vanguards may be combined to provide 16-bit 
images. This feature is useful for applications in which an over-
lay is required, or to minimise storage requirements for colour 
images. Each Vanguard can drive one, two or three independent 
monochrome screens, or as described above, display up to 256 
colours from a palette or 16 million colours. 
For more information circle 169 on the reader service coupon 

or contact the Dindima Group, PO Box 106, Vermont 3133; 
phone (03) 873 4455. 

Optical modem 
A new optical modem from Shimadzu Corporation is directly 

plug-compatible with a standard RS232C installation, but offers 
the benefits of fibre-optic transmission. 
The HK-3310 which conforms to the ETA RS232C specifica-

tion, permits signals to be transmitted up to a distance of lkm. 
Because the transmission cable is polymer-clad fibre, the signals 
being transmitted are not subject to electromagnetic or radio 
frequency interference. The modem supports a full duplex trans-
mitting system, with a bit rate of 64kbps maximum 
asynchronised and 19.2kbps maximtgn for a synchronised sys-
tem. The bit error rate is less than 10-7. 
For more information circle 171 on the reader service coupon 

or contact Anitech, 52/2 Railway Parade, Lidcombe 2141; 
phone (02) 749 1244. • 

Quick, Fast Socket Cow, L'1 1011 

• Convert-A-Socket - makes it a snap to convert a pro-
duction socket to a test socket and vice-versa. 
• Complete line of male/female sockets for LCC, PLCC, PGA, 
PUP, and DIP circuits. 
• A must if you're inserting circuits repeatedly in low 
insertion force sockets. 
• Quick turnaround on custom engineering services, if 
needed. For a free catalog, contact: 

.eh COMPONENT SALES 
ir P.O. Box 580 Tel: (03) 764 5199 

Bayswater Vic. 3153 Fax: (03) 764 5445 
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IN ANYONE'S LANGUAGE* 
PROCON TECHNOLOGY 

LETS YOU TAKE CONTROL! 

We manufacture a wide range of low-cost digital I/O boards. Each 
board features: 8 opto-isolated inputs ( 12/24/48V AC or DC), 8 
relay outputs (switching up to 10 Amps at 250VAC), LEDs indi-
cate I/O status and IBM-PC software is included. An industrial 
version with plug-in relays is also available. 

The system features: External mounting (up to 30 metres from 
computer) operating through any IBM-PC bi-directional printer 
port and capable of expanding to 240 I/O. 

Applications: Home or business security systems, process 
monitoring and control, laboratory automation, quality control 
testing, robot control and energy management. 

MIUL  WOI ramie LTD 

Ntechno1og ItB 
Box 655, Mt. Waverley, WC. 3149. TEL: (03) 807 5660 
9 Wendover Court FAX: (03) 543 3249 

• Yes! High-speed drivers are available for GVVBASIC, QuickBASIC, TurboBASIC, QuickC, 
TurboC and TurboPascal. Our file I/O driver also allows many other programs and languages 
to be used. E.g. DBASE, Clipper, COBOL, FORTRAN, MODULA-2 etc. 

WORLDWIDE 
. . . the choice is crystal clear when you 

want custom made quartz crystals FAST! 

"THE AUSTRALIAN COMPANY" — the choice is ay» stal clear 

Hy-QInternational 
Bella Jumbo Jet or a local courier Hy-0 appreciate that 
stand down time represents lost revenue — so we have 
tailored our operation fôr efficient, fast service as a world 
leader in crystal technology with ou: bases on lour 
continents... in Australia, Singapore. Great Britain. USA 
... we have the resources and technology to 
unequivocally guarantee our quality and service. 
Hy-0 also manufacture and stock Crystal Filters. Dil 
Oscillators. MPU Crystals, Clock Crystals, SPXO and 
TCXO Oscillators etc. 

1 ROSELLA STREET, FRANKSTON, 
VICTORIA 3199 
(Pc) BOX 2UL FRANKSTON) 
TELEPHONE: (03)783 9611 
FAX: (03)783 9703 

Our sXpecial emergencyPRESS!!! 
service Slips 

in.i.C:n sovenirive tO deSpatCh Within 

hoursCirumsfa 
n sn s — 24 hours 

for others. 

Norma/ despatch for 
custom Quality crystal . 
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EA DIRECTORY OF SUPPLIERS 
Which of our many advertisers are 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 readers, as a guide to the 
main products sold by our retail advertisers. For address information see 
the advertisements in this or other recent issues. 

Supplier 

All Electronic Components 
Altronics 
Dick Smith Electronics 
Electronic Component Shop 
anona Instruments 
Geoff Wood Electronics 
Jaycar Electronics 
RCS Radio 
Rod Irving Electronics 
Scientific Devices 
Sheridan Electronics 
Tandy Electronics 
Wagner Electronics 

State ABC DEF G 

VIC • • • • • 
WA • • • • • • • 
ALL • • • • • • • 
VIC • • • • • 
NSW • 
NSW • • • • • e 
Eastern • • • • • • • 
NSW • 
VIC • • • • • • • 
VIC • 
VIC • • • • 
ALL • • • • • 
NSW • • • • 

KEY TO CODING 
A. Kits and modules 
B. Tools 
C. PC boards and supplies 

D. Components 
E. IC chips and semiconductors 
F. Test and measuring instruments 
G. Reference Books 

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 follow-
ing services: 
SUBSCRIPTIONS: All subscription en-
quiries should be directed to: Subscriptions 
Department, Federal Publishing Co, PO Box 
199, Alexandria 2015; phone (07) 693 6666. 
BACK ISSUES: Available only until stocks 
are exhausted. Price $5.00. 
PHOTOSTAT COPIES: When back issues 
are exhausted, photocopies of articles can be 
supplied. Price $5 per project or $10 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 to 100 square cen-
timetres. $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. Price $5. 
Please note that we cannot undertake syecial 

Name.  

Address.  

 Postcode.  

Back issues  

Photostat Copies.  

research or advise on project modifications. 
Members of our technical staff are not avail-
able 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 'Infor-
mation 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 
(see form). All prices include postage within 
Australia and New Zealand. 
ADDRESS: Send all correspondence to The 
Secretary, 'Electronics Australia', PO Box 199, 
Alexandria, NSW 2015. 
Please note that we are unable to supply 
back issues, photocopies or PCB artwork 
over the counter. 

No. of issues required- x$5.00 —  

No.of copies required. x$5.00 —  

No.of copies required:...x$10.00 —  

TOTAL PAYMENT ENCLOSED —  

Signature.  
(Unsigned orders cannot be accepted). 

METHOD OF PAYMENT: (Please circlecorrect method). 

Cheque Money order Credit Card: Mastercard American Express 
Visa Bankcard 

Expiry Date.  

111111_11111L111111 
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BRAND NEW, AMORPHOUS SILICON 
SOLAR PANELS, CONSTRUCTED ON 

IMPACT RESISTANT GLASS 

SOLAR 
PANELS 

10 WATT-12 VOLT SOLAR PANEL 

For the more serious cost effective applications. This 
one will almost fully charge a fully discharged 12V-65AH 
get cell in one day! Minimum charging current into a 12V 
battery. 700mA. Voc: 16V (max) 20V. 
DIMENSIONS: 300mm X 900mm. ONLY 599 
Order Solar Panel: SP3 

DELIVERY BY SKYROAD EXPRESS 

Can charge 0-12V batteries 
at approx. 150mA. More 
than adequate for maintain-
ing 12V batteries in cars 
and boats, or charging bat-
teries in portable appli-
ances. 
DIMENSIONS: ONLY > 
150mm X 300mm 
Order Solar Panel: SP2 '29 ee-

DELIVERY BY SKYROAD EXPRESS 

1 WATT-6V SOLAR PANEL 
Experimental delight! One of these 
panels will fully charge a 6V-500mA HR 
nicad battery pack in about 4 hours! 
You can also connect as many of these 
panels in series or parallel to produce 
the voltage and current required. 
DIMENSIONS: 200mm X 200mm 

Voc: 8V (max) 10V 
lac: 250mA (max) 300mA 
Order Solar Panel: SP1 

VISIBLE LASER 
DIODE PIONTER 
AT A SPECIAL 

PRICE 
Based on a "state of the 
art" 3mW visible re laser 
diode, and a matching 
heatsink/collimator 
assembly. The circuit 
even has provision for 
digital switching. Use 
them for pointers, sights, 
communications, secur-
ity, etc. This kit includes 
the laser diode, collima-
tor, PCB and compo-
nents, and all the casing: 
Everything you need to 
make a complete pointer! 
PRICE IS REDUCED BY 
OVER 20%! 

5179 + as Cert P&P 

ONLY $12 $3 P&P 

NEED A BATTERY 
TO CHARGE WITH 
YOUR PANEL? 

How about our BARGAIN 
PRICED brand new, 
industrial grade, 6.5AH 
sealed GEL batteries, at 
a fraction of their real 
value. Yes, 6.5 AMPERE 
HOURS! Use them in 
alarms, communications 
equipment, HE-NE laser 
power supplies, lighting, 
solar powered systems. 
etc. Excellent low temper-
ature performance: 90% 
of full capacity at 0 oeg Cl 
Limited stock at 

ONLY '34 Ea. 
DIMENSIONS: 150 X 95 
X 65mm. Weight of one 

battery is 2.54kg. 

LASERS are not for 
kids: DANGER 

ANY OR AS MANY ITEMS DELIVERED BY 
SKYROAD EXPRESS TO YOUR DOOR: $10 

OATLEY ELECTRONICS 
PO BOX 89, OATLEY, NSW 2223 

Telephone: (02) 579 4985 

Fax: (02) 570 7910 

\iv 
SPOT 

BARAGAIN 

VISIBLE LASER 
DIODE HEAD 

A small 3mW 670nM visible 
laser diode head. Just 
connect it to a battery via a 
switch. Produces a well 
collimated beam. You could 
pay three times our price 
for a laser pointer or gun 
sight that uses a similar 
head 

$199 

Stock up on these modern, 
high quality, plastic panel 
mounting mains rated 
switches, at a fraction of 
their real prices: 
Large 3A, with green rocker 
and black body 11.20 ea. or 

10 for $7 
Large 15A, with black 
rocker and a black body 
$1.50 ea. or 

10 for $10 
Small 4A illuminated type, 
with a red rocker and black 
body $1.50 ea. or 

10 for $ 10 

INFRA RED 
LASER DIODES 

Brand new 5mW 780nM - 
820nM IR Laser diodes. 
Visible in low light. Some 
data/application circuits 
provided. A suitable driver 
circuit and the components 
for this circuit are included. 
Excellent for IR sights, data 
links, high quality audio 
links. security perimeter 
protection, laser "bugs". 
etc. 

$30 
Need a collimating lens 
and a heatsink to suit? 

$20 

12V OPERATED 
GAS LASER 
BARGAIN 

A used but guaranteed 
lmW He-Ne tube, and our 
reliable 12V UNIVERSAL 
EASER POWER SUPPLY 
KIT. The supply and the 
tube fit into inexpensive 
50mm SWV plastic tubing. 
One tube and one supply 
for $99. And if you want to 
add an extra tube to the 
bargain, lust add an extra 
$25. Yes, two tubes and 
one supply for a total of 

$124! 
Need mains operation? We 
can provide a similar 
package with the same 
tubes, and a small 
professional, fully potted, 
240V laser power supply. 
RING. 

A complete mains tiller 
employing two inductors 
and three capacitors fitted 
in a metal shielded IEC 
socket. We include a 40 
joule varistor with each 
tiller! 

$8.90 ea. 
or 10 for Ses 

INFRA RED 
NIGHT VIEWER 

Not a complete kit, but just 
the absolute essentials: A 
new 6032 IR tube and a 
ready made power supply. 
You get the tube, the 
supply, a circuit and basic 
instructions. 

$150 

ARGON 
LASER TUBE 

A used, but guaranteed 
Argon laser tube with. It 
needs forced air cooling, 
3V at 25A for the filament, 
400V trigger voltage, and 
90 to 100V across it, at 
about 8A to run. All this to 
produce minimum output of 
30mW, of BLUE BEAM! For 
the more serious laser 
enthusiasts! We should 
have suggested power 
supply circuits. 

$800 

VISIBLE LASER 
DIODE BARGAIN 
We supply a used and 
guaranteed 3mW, 670nM 
visible laser diode, a 
heatsink, a collimator, a 
simple constant current 
driver circuit and 
components to suit. A little 
effort is required to mount 
and adjust the collimator. 
but look at the price 

$94 

Hall Effect ICs $2 ea or 

10 for $15 
1000 pF 1SKV Capacitors 

$12 ea or 

5 for $45 
11KV Diodes $1.50 ea or 

10 for $10 
TV Triplers 812 ea or 

5 for $50 
15KV EHT Power Supply 

(used) $as or 
3 for $100 

Photo Multiplier Tubes 

$90 
Broken Silicon Solar Cells. 
Enough for 6V @ 1.5W 

$9 

Some of the above items are In LIMITED SUPPLY 
ANY OR AS MANY ITEMS FROM THIS LIST DELIVERED 

BY SKYROAD EXPRESS TO YOUR DOOR: $10 

OATLEY ELECTRONICS 
PO BOX 89, OATLEY, NSW 2223 

Telephone: (02) 579 4985 

Fax: (02) 570 7910 

Certified p&p: 56 in Aust. NZ ( Airmail): S10 

Melbourne Distributor: Electronics World 
(03) 723 3860 or (03) 723 3094 

OATLEY 
ELECTRONICS 
FOR No.1 KITS \ 

INFRA RED 
NIGHT VIEWER 
A very small complete kit • 
Includes both an adjustable 
lens and an eyepiece • The 
matching tubes, lenses and 
eyepieces were removed from 
new German night vision 
equipment • Simple construc-
tion, instructions provided • 
For a limited time only the kit 
is supplied with a high quality 
military inverter: Draws only 
25mA from the 9V battery • IR 
illumination is required in die 
dark, and good ranges are 
possible with just medium 
powered focussable torches. 
filled with an IR filter • You 
would normally pay over 
63000 for a view like this! 

DON'T MISS OUT! 

ONLY 
Includes the IR tube, lens eye-
piece, electronics kit and the 
case kit: KIT No IRNW5. 
75mm round IR plastic filler' 
916. 

'329 

2mW PHILIPS 
LASER HEAD 
WITH 240V 

POWER SUPPLY 
Uses a brand new visible red 
He-NE LASER HEAD: Encap-
sulated He-Ne tube • Very 
tight beam (0.95m11). More 
suitable for most applications 
• Head dimensions 37mm 
diameter by 260mm long • 
Supplied with a very small 
professional 240V power 
supply, that even has a TTL 
interlock: Needs 3-5V ü 
approx 3mA. across two iso-
lated terminals to switch the 
laser on: Opto isolator built 
into the supply • Use it for sur-
veying. science experiments, 
laser displays, holography. 
etc • Priced at about 1/r of the 
expected price and ONLY 
WHILE STOCKS LAST AT: 
s2irt FOR THE 

PAIR! 
2mW PHILIPS head, the com-
mercial power supply, warning 
labels, ballast resistor and the 
instructions: KIT No LK14. 

VISIBLE 
LASER DIODE 

Similar story to the IR diode 
but thin one la very visible: 
3mW A 670nM ONLY 61616 
For a 3mW visible laser diode, 
collimatodhealsink assembly. 
a suitable driver/digital switch 
kit and the instructions. 

LASERS are not for 
kids: DANGER 

2mW PHILIPS 
LASER HEAD 
WITH A 12V 

POWER SUPPLY 
Same head as the LKI4, but 
this unit is supplied with our 
newest 12V laser inverter kit, 
which will power most laser 
tubes • The supply is easy to 
construct and comes with a 
totally prewound transformer, 
and simple instructions • The 
switched mode power supply 
with MOSFET output is very 
efficient and a guaranteed 
design • THE INCREDIBLE 
PRICE? 

si7n FOR THE .61 PAIR 
2mW PHILIPS head, 12V 
supply kit, warning labels, bal. 
last resistor and the instruc-
tions: KIT No. LK13. 

EXPERIMENTAL 
E H T POWER 

SUPPLY 
Can produce sparks about 
lcm long, whilst drawing 
approximately 35mA from a 
small 9V battery! • Great for 
many high voltage experi• 
rnents • 3-16V operation and 
very low power consumption • 
EMI voltage output depends 
on DC supply voltage: Approx 
16KV output with lay supply 
• As a bonus, this unit will 
power all the IR tubes! Ask 
about some unusual and well 
priced tubes we will have in 
stock • Professional unit with 
a sealed voltage multiplier 
section • Circuit provided • 
Approximate dimensions: 105 
X 56 X 37mm. 

ONLY 039 
For E.H.T. power supply and 
the circuit/instructions. 

IR LASER DIODE 
A 5rnW/780nM laser diode 
mounted in a precision made 
adjustable collimator assem-
bly • Removed from new and 
near new equipment • Very 
tight beam and is just visible 
to humans in a darkened room 
• Requires only a constant 
current source to operate: 
Approx 80mN2V • Use it for 
communications. security. 
medical research, scientific 
experiments. invisible laser 
pointer' Very visible to an IR 
Night Viewer! • Suitable low 
voltage driver/digital kit is 
included in our SPECIAL 
INTRODUCTORY PRICE, 

ONLY 89 
For the collimated assembly 
illustrated, and a suitable 
experimental driver/digital 
switch kit and the instructions 

OATLEY ELECTRONICS 
PO BOX 89. OATLEY. NSW 2223 

Telephone: ( 02) 579 4985 

Fax: ( 02) 570 7910 

Certified p&p 56 in Aust NZ ( Airmail): S10 

Melbourne Distributor: Electronics World 
(03) 723 3860 or (03) 723 3094 
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